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PaGouast mporpaMma 1mo OMOJOTHH CpeaHero olmiero oOpa3oBaHusl Ha 0a30BOM YpOBHE
cocTaBlieHa Ha OCHOBe TpeOoBaHWMII K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pazoBaTEIbHOMN
IporpaMMbl  cpeAHero  o0miero  oOpa3oBaHMs, MPEACTAaBICHHBIX B  ¢eaepatbHOM
roCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTe CpeAHEro olmiero oOpa3oBaHMs, a TaKKe Ha
OCHOBE XapaKTEPUCTUKH IUIAHUPYEMBIX pE3yJbTaTOB JyXOBHO-HPABCTBEHHOTO pPAa3BUTHI,
BOCIIUTAaHUS W COLMAIM3ALMU OOYYaIOIIMXCs, TMPEACTaBICHHBIX B QenepanbHoi pabodeit
porpaMMe BOCIIUTaHUS.

[Ipu pa3zpaboTke mporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY JI ONpPEICIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyainbabie nojoxenus @I'OC COO o B3auMooOYCIOBIEHHOCTH LIEJIEH, COAEp)KaHMUS,
pe3ynbTaToB OOyueHHUsi U TpeOOBAaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
o0LIMX LEeNsIX M MPUHIUINAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CPETHETO
obmiero odbpaszoBanus B Poccuiickoit deneparuin, a TakKe MOJIOKCHHS O CHeI(PUKE OUOJIOTHH,
e 3HAYCHWU B IO3HAHMU >KUBOH MPHUPOIBI M OOECICYEHHH CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIMPEIETICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu 1aét mpeacTaBiIeHue O eNAx, 00 o0mIeil ctpaTeruu 00y4YeHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYarOIIMXCS CpeACTBAaMH ydeOHOro mpenmera «buomorusy,
orpenenseT 005f3aTENbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATEIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKU 00pa30BaTENIbHOIO IMpoIliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIINXCS.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOMN AeATeNIbHOCTH/y4eOHBIX JeHCcTBUI 00yyaromuxcs mo
OCBOEHUIO COJIEpPKaHUs OMOJIOTUYECKOr0 00pa30BaHUsI.

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B H3y4eHUHM Ouonoruu, Oyarojapss 4YeMy B HeW mpocMaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoit cpene. IloaTomy Hapsay ¢ u3ydeHHEeM OOLIEOMOOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe TO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJTYYEHHBIX
3HAHUH B IOBCEHEBHOM JKU3HU IS PEIICHUS TMPUKIATHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMYECKH 1€JIecO00pa3HOro MOBEICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHCTBEHHOHW [EATEIPHOCTH YEIOBEKAa HAa COCTOSHHE IPHPOTHBIX W
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECTIeUeHHs YCIOBUHM Ui peIieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIIKOJILHOTO OMOJIOrMYecKoro o0pa3oBaHus, KOTOpas Mpeanoaraet
dopmupoBaHUEe y O0YYarOIIUXCS CIIOCOOHOCTH aIaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHHMMaeT BaxkHoe Mmecto. OHa
oOecrieunBaeT (opMupoBaHHe Yy OOy4alOIIMXCsl NMPEACTABICHUH O HAy4YHOW KapTHHE MHUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM

2



OpraHM3alMy M DHBOJIOLHH, CO3MAaET YCIOBHA [UIA: IO3HAHUS 3aKOHOB JKUBOM IPUPOIBL,
¢dopmupoBaHus (QYHKIIMOHAIBHOM TPAaMOTHOCTH, HaBBIKOB 370pOBOTO M 0Oe3omacHoro obpasa
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHUS, LIEHHOCTHOI'O OTHOILIEHUS K KUBOU MIPUPOJE U YETIOBEKY.

bonpuioe 3HaueHue OWOJIOTMS HMMEET TaKXkKe JUId pEIIeHUs BOCHUTATEIbHBIX U
pa3sBUBAIOIIMX 33Jay cpeiHero oouiero oopa3oBaHus, couuanu3anuu odyyaromuxcs. M3ydenne
Ouonoruun o0OecnieunBaer yCIIOBUS JUISL (bopmupoBaHus UHTEIJIEKTYaJIbHbIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpHI, CIOCOOCTBYET
UHTErpaluy OMOJIOTHUECKUX 3HAHUHU C MPEJICTaBICHUSAMM U3 JIPYTUX Y4E€OHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHUHU U reorpadguu. HazBaHHbIe NOJ0XKEHUS O NPEAHA3HAYEHUU Y4eOHOTro
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OIpENeNeHHs MOJIXOAO0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COJIEPKAHUA, TIPEACTABICHHOTO B IPOrpamMMe 10 OHOJIOTHH.

OT100p coneprxkanus yueOHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULHUH KyJIBTYpOCOOOPA3HOro MOAX0Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JOJIKHbI
OCBOUTbH 3HAHUS U YMEHMs, 3HaUMMBble JUIsl (POPMUPOBAHUS OOIIEH KyJIbTYphl, ONpPENEISIOLIIe
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
IIOBCEHEBHOM JKM3HU U NpakTUdeckoil aesresnbHocTH. Ocoboe MecTo B 3TOM cucTemMe 3HaHUM
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpble CIIy)KaT OCHOBOM i (OPMHPOBAHUSA
IPEJCTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHU3AIUH OMOJIOTHYECKOT0 00Pa30BaHMUSL.

CrpyKTypupoBaHHE COJEpXkKaHUs y4yeOHOro MaTepuasa B IporpaMMe IO OHOJIOTHU
OCYILECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAUEHHs 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHuM3alyd W 3BOJIIOUMH. B COOTBETCTBUM C 3TUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIJIEIEHbBI CIENYIOUINE COJIEPKaTEIbHbIE JTUMHUU:
«buonorus kak Hayka. MeToJpl Hay4HOro Mo3HaHusA», «KieTka kak Ouosoruyeckas cucrema,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucreMa 1 MHOroo0Opasue OpraHu4ecKoro Mupay,
«OBOJTIOLINS )KUBOH MPUPOAB», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIaJICHUE
0o0y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM MHUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre yMEHHUH MCIoIb30BaTh 3T 3HAHUSA Ul TPAMOTHBIX JeHCTBUI B
OTHOIIEHUH O0OBEKTOB >KMBOW IIPUPOJIbI U PELLIEHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

JlocTuxkenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHME OOYYaIOUIMMHCS CUCTEMbl 3HAaHMH O OWOJIOTMYECKUX TEOpUsX, YUEHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3ax, MpaBUiIax, CIyKallUX OCHOBOH Uil (pOpMUpPOBaHUS
NPEJICTAaBICHU O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METO/JaX Hay4yHOTo IO3HaHuS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3aIUH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

dbopMupoBaHue y 0OyYaromMXCsl IO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3IJIS/I0B,
U U OIXO00B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUHy;

CTaHOBJIEHHE Y oOydvaromuxcs oOImeld KyabTypbl, (QYHKIHMOHAIbHON TI'pPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOTYYEHHBIX PU U3yUYE€HUU OUOJIOTHH;

dopmupoBaHUe y 00yYarOmUXCs YMEHHH WIUTIOCTPUPOBATh 3HAUEHUE OHMOJIIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAESITEIBbHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHMSI YEJIOBEKOM KHBOM MPHUPOJBI,
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HEOOXOMMOCTH OEpPEKHOTO OTHOUICHHUS K HEl, COOIOIEHUS AITUICCKUX HOPM TIPU MPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIS MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJBTYPBI, IUTsl QOPMUPOBAHHSI HAYYHOTO MHPOBO33PEHHS;

NpUMEHEHHE NPHOOPETEHHBIX 3HAHWM W YMEHUH B IOBCEIHEBHOW JKWU3HU JUIS OICHKH
MOCJIECTBUI CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTHKH 3a00JICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», ndydaemas Ha 6a30BOM ypOBHE,
SIBIISIETCS.  00SI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro o0Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoM. Ponb Ouonmoruu B
(OopMHUPOBAHNUY COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJI0rH4ecKUX HayK.

Metoabl mO3HAHUS KUBOU MPUPOABI (HAOII0IEHNE, SKCIIEPUMEHT, OMKMCAaHUEe, U3MEpPEHHUE,
KJ1accu(UKalus, MOJCITUPOBAHHE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. dapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeTo Ibl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHbie U IpaKTHYeCKHe PadoThI:

[Tpaktiueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NpPH HU3YYECHUU
OMOJIOTrNYECKIX OOBEKTOB.

Tema 2. /KuBble cucTeMBbI M HX OPraHU3aI M.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojoruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiicTBa OuocucTeM ¢ HUX pa3HoOOpasue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJII€TOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKH), OMOC(hepHBIH.

JleMoHCTpanum:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHU OpraHU3AIMH KUBOUH
TIPUPOIBIY.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB KJIETKH. XWUMUYECKUE  DIIEMEHTHI: MAaKpOIJIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MuHEpalibHbIC BEIECTBA.

OyHKUIMM BOJBI M MHUHEpaAJIbHBIX BellecTB B KkieTke. [logaep:kaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHre 6eIKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHUMBIE AMUHOKUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYPBI O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
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cBoicTBa 0enKkoB. buonornyeckue GpyHKIMM OEITKOB.

@epMmeHTHl — OHoJOrHyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM IIEHTD,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butamuubel.  Ominuust  (EepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYraeBopl: MOHOCaxapusl (II0K03a, prubo3a U Je30Kkcupubdo3a), 1ucaxapusl (caxaposa,
JIAaKTO3a) W TMOJMCaxapuibl (KpaxMmas, TJIHKOTeH, MeJUToio3a). buomornyeckue QyHKIMUN
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu nunuaoB. CpaBHEHUE YIIIeBOIOB, OEIKOB M JIMIMJIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[{uronorus — Hayka o kiuerke. Kilerounas Tteopuss — npuUMep B3aUMOJCHCTBHS UACH U
(GakTOB B HAYyYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OO1ie Mpu3HaKky KJIETOK: 3aMKHYTas HapyKHast
memOpaHna, mosiekyinbl JIHK kak renernueckuil anmnapar, cucteMa CUHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHYECKass © mIpokapuoruyeckas. (OCOOCHHOCTHM CTPOSHHS
npokapuotTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (yHkmuu. LlurorazMa u e€ OpraHOMIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPHUH, IIacTuiabl. IIpomcxoxneHne MUTOXOHAPHUH M IIACTHI.
Bunp! nnactun. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KryTUKU. OyHKIIMK OpraHOMA0B KIIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp KiaeTku. CTpoeHue siipa: aaepHas 000JI0uKa, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHBOW IPHUPOAE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3yKkapHOTHYECKON
KieTkn», «CTpoeHue XKUBOTHOW KIeTKn», «CTpOCHHE pPACTHTENbHOW KIETKn», «CTpoeHue
MIPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIeTKu», «Y TIIeBOJAbD», «JIUmuas».

OOopynoBaHue: CBETOBOH MHMKPOCKOH, OOOpyHOBaHHME IJs IPOBEIEHUS HAOIIOAEHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpakTH4YecKre padoThbi:

JlaGopatopHast pabora Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopuast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.



Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BemiecTB, WIH METa0omu3M. ACCUMWISIMS (IIACTHYECKUd OOMEH) U
JTUCCUMIIIALINS (PHEPreTHUSCKU 0OMEH) — IBE CTOPOHBI €IMHOTO TpoIecca Merabonusma. Poib
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUU B MIOHUMAHUHU METa0OoIu3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U rerepoTpodHsbii. Pons pepmeHTOoB B 00MEeHE
BEIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CmeroBas u TeMHOBas ¢a3el (oTocuHTe3a. Peakium (QorocuHTesa.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIUE OakTepuu. 3HAUCHHE XEMOCHHTE3a JJIA KU3HH Ha
3emuie.

OHepreruyeckuii oOMeH B  KjeTke. PacuiernjeHue BEIIECTB, BbIJCIEHUE U
AKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimopoaHoe okucieHHWe, WIM KJIETOYHOE JbixaHue. OKHUCIUTEIBHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeTuuecKuit KoA U ero CBOMCTBa. TpaHCKpUIILIUS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelka.

Heknerounsie ¢dopmbl xu3HHM — BUpychl. HWcropus oTkpeiTHs BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIa BUpYcoB. baktepuodaru. bonesnu
paCTCeHHMIA, )KMBOTHBIX U YEJIOBEKa, BhI3bIBACMBIC BHpycaMH. Bupyc nMMyHo1e(hUIIMTa YeI0OBEKa

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, pEeBEpTaa W HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.
JdeMoHcTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUY,
«JHepreTuueckuii ooMen», «Xmnopornacty, «Dotocuntes», «Ctpoenune JIHK», «Ctpoenue u
dbyHkMOHUpoBaHue reHa», «CuHre3 Oenmka», «l['eHetmueckuid  kom», «Bupych»,
«bakrepuodarn», «Crpoenne u xku3HeHHbIM w1ukn Bupyca CIIWa, O6axrepuodaray,
«Permmukanus JJHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunums», «buocuntes
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

KneTounslii 1uKI, WM KU3HEHHBIM 1ukn kinerku. MuTepdaza m mutos. Ilpoueccsl,
nporekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOKEHUS W WHIAWBUIYATHHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramuu mwurosa. Ilpouecchl, mpoucxonsiiye Ha pa3HBIX
CTaausIX MUTO3a. bruonorunyeckuii CMbICI MUTO3A.

[Iporpammupyemasi TuOenpb KJIETKH — arlonTo3.

®opMBl  pa3MHOXKEHHSI OpraHW3MOB: Oecrosoe | TojoBoe. Buasl  Gecmomoro
pPa3MHOXKEHUS: JIEJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAaHHUE OPraHU3MOB, €r0 3HAUCHUE IS
CEJICKITHH.

[TomoBoe pa3MHOXKEHHUE, €T0 OTIUYHUS OT OECITOIOoTO.



Meiio3. Craguum meito3a. Ilpoueccsl, npoucxonsime Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIci ¥ 3HaUEHUE Mei03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE Kene3bl:
CEMEHHUKU M sUYHMKH. OOpa3oBaHHE M pa3BUTHE IOJOBBIX KJIETOK — raMmer (crepMaro3ouf,
AHLEKIeTKa) — crepmaroreHe3 u oBoreHed. (OcCOOEHHOCTH CTpPOCHMsI SAHLEKIETOK MU
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTHE (OHTOTeHe3). DMOpHUOHAJIBHOE pa3BUTHE (IMOpUOTEHE3).
Oranbl AMOPUOHAIBHOTO PAa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TracTpyJisILus,
opranoreses. IloctamOpronanbHOe pa3BuTHE. THIBI NOCTAIMOPHOHAIBLHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYrHOYHOE). BriusiHue cpeipl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHME pacTeHui», «/lenenne kueTku
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBIH LUK,
«Penmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKON, MHKporpenaparbl «CrepMaTo30ubl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurampomero», «KapuoknHe3 B KiIe€TKax KOpellKa JyKa», MarHUTHas
MoJenb-amInKanms «/lenenue knetkny, moaens JJHK, Mmogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopuast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponbp nurtosmoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F'€HETUKHU. BKi1ag poCcCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHUIIOJIOTUYECKUHM, LHUTOT€HEeTHUYECKUM, MOJIEKYISIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NOHATUSA. [ eHeTHUecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
Monoru0OpuaHoe CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpuI0B repBoro nokojaeHus. [Ipasuno
JOMMHHMPOBaHMs. 3aKOH pAcIIEIUIEHUs IpU3HAKoB. ['mmoresa uuctorel ramer. IlomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyecknue OCHOBBI JUTMOPHIHOTO CKpEIIMBAHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonb30BaHue aHATU3UPYIOLIETO CKPEIIUBAHMS IS OTIPE/IeIeHNs] TeHOTHIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno clelIeHHOMY
HacJleJoOBaHHIO TeHoB. HapyieHnue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHuecKkne KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEICHUE N0J1a. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl N13MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Poib cpeabl
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B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOJU(PUKAIMOHHOW H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peaxkiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIU(PUKANIMOHHON U3MEHYMBOCTH.

HacnencTBenHasi, wiyM reHOTUNHWYECKasi, K3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYHUBOCTD.
Meiio3 W T0JOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalmoHHas
W3MEHUYMBOCTh. Kimaccuukamus mMyTranuil: TeHHBbIE, XpPOMOCOMHBIE, T€HOMHBIC. YacTtoTa U
MPUYMHBI MyTalii. MyTareHHbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menuuBocty H. . BaBunosa.

BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyecknid. COBpEMEHHOE OIpeAesIeHHe TEeHOTHUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1IIP-ananusa. HacnenctBenHsie 3a0onieBaHust
YeJIOBEeKa: TeHHble Oone3Hu, OO0Je3HM C  HACICACTBEHHOM  IPEApacionoKEHHOCTHIO,
XpoMocomMHBIe OoisiesHu. ComaTudeckue © TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUH YETIOBEKa.

JdemoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpuanoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS,
«Meito3», «B3auMozeiicTBrue ajuieNbHBIX T€HOBY, «l eHeTHYecKkne KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTH HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«Kapuotunbl denmoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTHY», «MoaudukanmonHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakxtopay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHAsS
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-aniuimkanuu «MoHoOrHOpuIHOE CcKpemuBaHuey, «HemnomHnoe
JoMUHUpOBaHUeY, «/lurubpumnoe ckpemuBanuey, «llepekpéct XpoMocom», MHUKPOCKON H
Mukpornpenapar «JIpo3oduna» (Hopma, mytanuu (HopMbl KPBUTEEB U OKPACKHU Telna), repdbapuit
«I"opox MOCeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenre MoAU(PUKAITMOHHON U3MEHUUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHamu3 wyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHATH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa ¥ MPOIECC. 3apOXKAECHUE CeNeKIMU U qomecTukanus. Yuenne H. U.
BaBuiioBa 0 MHeHTpax NPOUCXOXKIEHUS M MHOT000pas3wsi KYJIbTYPHBIX pacTeHuid. LIeHTpsI
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOBI CENeKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIINH
pacTeHu# U XUBOTHBIX. OIIeHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
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Uucrtas nwHusa. CkpemyBaHWe YHUCTBIX JHHWA. ['erepo3uc, WM TUOpHIHAs —CHIIA.
Hepoxacreennoe ckpemmBanue — aytOpunuHr. OtpanéHHas ruOpuauzanuss U e€  yCIexH.
NcKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. J[OCTMIKEHHUS CEJIEKUHMH DPACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoyoruss Kak oTpaciib NPOU3BOJACTBA. ['€HHAs WHXKEHepus. ITalbl CO3AaHUS
pexomOuHanTHOM JIHK u Tpancrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pPa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue npodisemel. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

IToprpersr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIIHUX >KMBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHu», «OTnanéHHas
rubpuam3anus», «Paboter akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsHKU IJIOJ0B U KOPHEIUIOAOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIIBITATEIbHBIA YYacTOK, B TEIIMYHOE
XO03sICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosroIMOHHASA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIOIMOHHAS TEOpHUS U €&
MecTO B OMOJ0ruU. BiusHue 3BONIOLIMOHHOM TeOpHH Ha pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBuzerenscrBa dBomonuHU. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh MOSABICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA M pa3iuyusi 3MOPHOHOB pa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX IMyTeH y BCEX OpraHU3MOB.

OpomonmonHasg teopusa Y. JlapBuna. Ilpeamnocbulku BO3HUKHOBEHMS JAapBUHU3MA.
JIBIOKylMe CHUJIbl  SBOJIIOLMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesNéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymie cuiibl (akTopbl) 3BOJIOLNUU BUJIOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3zonmauusa u
MUTpaus.

EcrectBenHblii oTO0p — Hampapistomuil ¢aktop 3Bomonud. PopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boitoluu. [IpumMeps! npucnocodiennit
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y OPTaHU3MOB. ApoMOP(} O3Bl ¥ HANO-aIATTAIHIH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpauueckoe, IKOJIOrHUECKOE.

MakposBomronus. PopMbl 3BoOMOLUK: (UICTUYECKas,, AUBEPreHTHAs, KOHBEPIeHTHas,
napasuiensHas. HeoOpatumMocTs 3BomOnny.

[IpoucxoxaeHue oT HEeCIEeHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
ClicuuaJin3aiiumsi. AI[aHTI/IBHaSI pa,Z[I/IaLII/ISI.
JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuner w cxembl: «Pa3BuTHE OpraHWYeckoro Mupa Ha 3emiey», «3apoJIbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DPopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EctectBennbiii  otOb0p», «MHOroo0Opasue copToB pacTeHui», «MHoroodpasue Mmopos
JKUBOTHBIX ), «Ilomymsaumy, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Mmunoanantanun», «OO0mas aerenepanus», «JBwkymue cunsl 3Bomonun», «Kapra-cxema
mapuipyra mytemectBus Y. Jlapsuna», «bopsba 3a cymectBoBanue», «lIpucnocodbieHHOCTH
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUO00Pa30BAHUEY.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3JIMYHBIMHU THIIAMHU OKPACKH, HA0Op TIIOJA0B U
ceMsiH, Kosutekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOJICHUH Y dKUBOTHBIX», MoJieTb «OCHOBHbIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAS MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Koiekuus «QDPoOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PACTCHHI», Monenb anmuiukanus «llepekpéct xpoMocom», BIIaXHBIE Mpenaparsl
«Pa3BuTne Hacekomoro», «Pa3BuThe JSTymkw», Mukpompenapar «Jlposodmma» (HOpMAa,
MyTaluu (OPMBI KPbUIbEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopaTopnast pabGora Ne 2. «OmnmcaHue TPUCTOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JoHayuyHble TIpEACTABICHUS O 3apOXIACHUU >KW3HU. HaydHble TUmoTe3bl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMus. XUMHYECKash IBOJIIOIMSA. AOHUOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BomroIMKM. HauanpHble sTansl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®dopMupoBaHUEe MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U HX
sBOTIOIMSA. DOPMHUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPTAaHU3MOB.

Pa3Butne >xku3Hu Ha 3emie 1o 3paM U nepuoaaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa U e€ mepHoAbl: KEeMOpPUICKHI, OpIOBUKCKUH,
CUJIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3o30iickast 5pa 1 €€ Mepruoibl: TPHACOBBIN, FOPCKHI, METOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: ajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuka KIMMara M TIeoJIOTMYecKuX mporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PaCTUTEIHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil W >KUBOTHBIX. l[losiBieHwme,
paciBeT U BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpaxkeHue 3BONMOLUUUA. OCHOBHBIE CUCTEMATUUECKHE
TPYIIIIBI OPTraHU3MOB.

OBOJIONMS  YEJIOBEKAa. AHTpPOIOJOTUsl Kak Hayka. Pa3BuThe mpencTtaBieHUd O
MIPOMCXOKICHUH YesoBeKa. MeTo bl M3ydeHus1 anTpornorene3a. CXoACTBa U pa3Inyusl YeIOBEeKa
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1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuxymme cunbl  (pakTopel) aHTpomorenesa. HacnmencTBeHHass W3MEHUHMBOCTh U
ecTecTBEeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIAUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONMUTEKU, UEIOBEK yMEIIbIH,
Yenosek mnpsmoxoasammii, YemoBek HeaHIepTalbCKui, YenoBek pasymsbld. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEonaHas (eBpa3uiickas), HEerpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAsA  (a3uaTcKOo-aMepuKaHckas). Yeptsl
OpUCHOCOOJICHHOCTH TPEACTABUTENECH UENIOBEYECKHX pac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBO uenoBeveckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penn, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KieTKa»,
«CoBpeMeHHas cucTeMa OpraHM4eckKoro Mupa», «CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHUS
YyeJloBEeKa U 4YeOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJICOHTOJOTMYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOIN», «UelI0BeUeCKe pachi.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
NUTEKaHTpONa, HeaHJepTallblla, KPOMAaHBOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJunIa,
KoJuieKIUs «@OpMbI COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Mpaktuueckas padora Ne 1. «/3ydeHue uckomaeMbIX OCTaTKOB PAaCTEHHUI M KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeuecKuil My3eit).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pa3fenbl AKOJOTMH. MeToAbl SKOJIOTHYEeCKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AYIIHAs, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonorunueckue (akropsl. Kimaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AOuotnueckne  (QakTOpel:  CBET, TEMIleparypa, BIAKHOCTb. DoOTOMEpUOAU3M.
[TpucniocoOneHust OpraHu3MoB K JeicTBHIO a0noTHYeCKUX (pakTopoB. bruosornueckie puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HauYeHHe OUOTHYECKHX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU MOMyisiiuu. OCHOBHBIE MOKAa3aTead MOMYJSLUU:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTHU MONYJISALNU U €€ PETYIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.
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Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«®Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUH U3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToAac4€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckue cucrembl (dkocucremsl). [lonsTe 00 sKocucremMe U OUOTEOIEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl AKOCHCTEMBI: TPOJAYLEHTHI, KOHCYMEHTBHI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeNM HKOCHUCTEMBI: OMoMacca,
OPOAYKIHsI. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanackoro o 6uocdepe. 'panunsl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0OATbHON 3KOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOB] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OcHOBA PaLlMOHATBLHOTO YIPABICHUS MIPUPOTHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHusy, «OKoJoruueckas mnupamuaa», «buocdepa u yenoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JEHCTBUS Ha MIPUPOIYY,
«BaxkHeiilme MCTOYHHMKHM 3arps3HEHUs BO3/AyXa U TPYHTOBBIX BoJ», «IlouBa — BakHeifmas
cocrasisitonas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsIi d3QpexT», «DaKTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsi», «Pacnpoctpanenue
xKu3HH B Onochepe», «O30HOBBIN dkpaH Ouochepr», «KpyroBopoT yriepoma B Ouocheper,
«KpyroBopoT a3oTa B mpupoae».

ObopynoBanue: MO/JIEJTb-aNTITUKALHS «Tunuunsle OMOIICHO3BD», repbapmii
«PacturenbHble  coobmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BajKHEHIIMX
CENTbCKOXO3SHUCTBEHHBIX ~ KYIBTYp», TepOapuu ¥ KOJUIGKIIMA pAcTeHWH ¥ IKUBOTHBIX,
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MPUHAJICKAIINUE K Pa3HBIM SKOJOTMYECKUM TpyIaM oaHOro Buaa, Kpacnas kaura Poccuiickoi
Deneparun, N300paskeHIsI OXPaHIEMbIX BHIOB PaCTEHUI U KUBOTHBIX.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI TITPOI'PAMMBI 11O
BUOJIOI'NU HA BA3OBOM YPOBHE CPEJHETI'O OBLLETI'O OGPA3OBAHUSA
Cornmacho ®I'OC COOQO, ycraHaBnuBalOTCs TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE€3yJbTAaTOB OCBOCHMS mpeaMera «buosiorus» BbIIEICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)KIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIICHUIO,
HaJIu4Yue MOTHBallUU K O6yT-I€HI/IIO 6I/IOJIOFI/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHHUI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbPHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OHMOJIOTHYECKOTO 00pa30BaHMs, HaJIMYUE SKOJOTUYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS Ipeamera «buosiorus» AOCTUraroTCsl B €IMHCTBE
y‘I€6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHMSI K 3aKOHY M IPABOMIOPSAAKY, YEIOBEKY TPyJda U CTaplIEMy IMOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIIUXCSI PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
HOSHHHGﬁ JINYHOCTHU, CUCTEMOH INEHHOCTHBIX OpHGHTaHHfI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacClIMpEHNE KU3HEHHOIO OIBITa U OMBITA JIESITEIBHOCTH B IPOLIECCE PEATM3ALMU OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYLIMOHHBIX TIIpaB U 06H33HHOCT€I>’I, YBAXCHHUEC 3aKOHa H
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3HIIMI0O TI0 OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IMPOHECCCEC COBMECTHOI'O BBIIMOJIHCHUA yqe6HHx,
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IIO3HABATENIBHBIX M HCCIENOBATEIbCKUX 3a/la4, YBAKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKOM IPaXkAaHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO A3bIK U KyJIBTYPY, IPOLIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOLICHME K IPUPOJHOMY HACIEIUI0 U IMaMATHUKAM IPUPOIbI,
JocTxeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMo0ruy, MOHMMaHMs 3Ha4€HUs1 OMOJIOTUY B TIO3HAHUM 3aKOHOB ITPUPO/bI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIEeCTBA;

uzelHas yoex1€HHOCTh, TOTOBHOCTh K CITYKEHMIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

0CO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIICKOI0 Hapoa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOJUTEISM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHSTHS LIEHHOCTEH CEMEWHOH XKM3HU B COOTBETCTBUU C TPAJULIUSIMU HAPOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOE OTHOLICHHE K MUY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro BocnutaHusi, GOpMHPOBAHMS  KYJAbTYpPbl 310pPOBbSI U
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HHU (3J0pOBOE MUTAHUE,
COOJIIO/IeHHEe TUTMEHUYECKUX MPaBMJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHasi ¢Qu3NYecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€3011aCHOTO
MIOBEJICHNUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHHE MOCJEACTBUM M HENPUATHS BPEIHBIX MPHUBBIUEK (YINOTPEOJCHUS aTKOroJs,
HapKOTHKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

FOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHOMN HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U CaMOCTOSTENbHO  BBINOJHATH  TaKylO
JESTEIILHOCTB;

UHTEpEC K Pa3IUUHbIM chepaM MpodhecCHOHAIBHONW JeATeNbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BBIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPa30BaHHIO HAa MPOTSHKEHUHU BCel
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KU3HY;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOPETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJIEACTBUN ISl OKPYXKAIOLIEH CPEIbL;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpETaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelleHUU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOJOINOIb30BAHUEM (COONIIOCHNE
IIpaBUJI MOBEICHMS B IPUPOJIC, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUS B JKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTHYECKHUE IMOCIEACTBUS MPEIPUHUMAEMbIX
JICMCTBUN U NPENOTBPALLATh UX;

HaJIM4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIIEHUS, JKOJIOTMYECKOM KYJIbTYphI, OIIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLUAJIBHOM IPAKTHKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKONW HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM U  OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHANOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHMOJIOTMHU JJIsl COBPEMEHHOM IMBHIM3AIMU: OOeCTIeUeHUs
HOBOT'O YpPOBHSI Pa3BUTHS MEIULUHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 I100aJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TIpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAJIbHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMble 3HAHUS U1l aHaiu3a U OOBSICHEHHS SBIICHUMN
OKpYXKAloIIero MHUpa M MPOUCXOJAIIMX B HEM H3MEHEHMH, yYMEHHE JesaTh OO0OCHOBaHHbBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HaHUE LIEHHOCTH HAYYHOW IEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH IPOCKTHYIO U
MCCIIEIOBATENBCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUN MO OHOJOTUM B COOTBETCTBHUH C >KU3HEHHBIMU
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MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI
MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOTrO mpeaMera «bHOJorus» BKIIOYAIOT:

3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmnpeaIMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOUM KapTUHBI MHpa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBaHUEe, HAOIIOIEHUE, W3MEpPEHUE, SKCICPUMEHT MU JPYTHX), YHHBEPCAIbHBIC
yueOHbIe JeiicTBUS (IMO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON I'PaMOTHOCTH U COLMAJIbHOM KOMIETEHLHH O00YyYaroIuxcs,
CIIOCOOHOCTh 00yJarmuxcst KCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIIITUHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS W YHUBEpCaJIbHbIE Y4YeOHBbIE IEHCTBHUS B IIO3HABATEIbHOW U
COLIMATILHOM MPaKTHKE.

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTPaMMbl CPETHEro 001ero odpa3oBaHUS
JTOJKHBI OTPaXkaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBblIe JOrHYeCKHE AeiiCTBHUS:

CaMOCTOSITENILHO (DOPMYJIHPOBaTh M aKTyalM3HpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOB30BaTh IPU OCBOCHHHM 3HAHUW MPUEMBI JIOTMUECKOTO0 MBIIUICHUS (aHaN3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, o0000IlIeHus1), PaCKPbhIBATh CMBICI OHOJIOTHYECKUX
MOHSTH (BBLIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMHU MOHITUSIMHU);

OTpENEeNATh e ACATEIBHOCTU, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIONIb30BaTh OMONIOTUYECKUE TOHATUS ISl OOBsICHEHHS (aKTOB U SIBICHUN >KUBOU
MIPUPOIBL;

CTPOUTH JIOTMUECKHE pPaCCYXIeHUs1 (WHIYKTUBHBIC, IEAYKTHUBHBIE, IO AaHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHATh CXEMHO-MOJIENIbHBIE CPEICTBA JJIs MPEACTABICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B PAa3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX

pazpabarhiBaTh IUIaH pelieHus npoOjaemMbl C  Y4ETOM  aHaluM3a HMEIOIUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JIEATEIHLHOCTh, OIEHWBATh COOTBETCTBUE PE3YJbTATOB IIENISIM,
OIICHUBATh PUCKHU MOCIIEACTBHUI IS TEILHOCTH;

KOOPJIUHUPOBATh W BBIMONHATH PabOTy B YCJIOBHUSX pPEAlbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE TIPU PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIA/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY MOUCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOJIOB TTO3HAHNS,

WCIIOIB30BaTh DPAa3IUYHBIC BHUIBI JCATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €T0
WHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COIIMAIBHBIX TPOEKTOB;
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(GbopMHpOBaTh HAyYHBII TUI MBILIICHHS], BJIaI€Th HAYYHON TEPMUHOJIOTHUEH, KIIIOUEBBIMU
HMOHATUSAMH U METOAAMU;

CTaBUTh U (POPMYIUpPOBaTH COOCTBEHHBIC 3a/laud B 0OPa30BaTEIbHON JAEATEILHOCTH H
KU3HEHHBIX CUTYaLUsX;

BBISIBJIATh TPUYMHHO-CIIEJCTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3a7ady, BBIJBUIATh
TUMOTe3y €€ pelleHus, HAaXOAWUTh AapryMEHThl Uil JIOKa3aTelbCTBA CBOUX YTBEP)KICHHIA,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IIOJIyYEHHbIE B XOJA€ pELICHHUA 3aJaud pe3yibTaTbhl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLEHUBATh PUOOPETEHHBIH OMBIT;

OCYIIECTBIIATH IIeJICHANPaBICHHBIA MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBUA B
po¢eCCHOHATIBHYIO Cpeay;

yYMETh IE€PEHOCUTh 3HAHUS B II03HABATEIbHYHD U  IPAKTUYECKYI0 oOjacTu
KHU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTei;

BBIIBUI'aTh HOBBIE WJEH, NpE/UlaraTh OPUTMHAIbHbBIE MOAXOJbl M PpEIIEHUs, CTaBUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unopmaunmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(MOpMaIuu (TekcTe ydyeOHOTro mocoowms,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh MH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(GbopMynIHpOBaTH 3ampoChl M TPUMEHSTH pPa3IHMYHBIE METOIBI IMPH TIOMCKE W OTOOpe
6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

IpUOOpETaTh ONBIT UCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJB30BAHUS PA3IMUHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJBHYIO (QOpMYy IMpencTaBiIeHUs OHOIOrMYecKoin
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BAaTh HAYYHBIH S3bIK B KAayecTBE CpPEJCTBa IpuU paboTe ¢ OMOIOrHYEcKOi
uHpOpManrel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUe W MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dbopmyrbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJaJIeTh HaBbIKAMM pAacllO3HaBaHMS U 3aIIUTHl MHPOpPMALUHU, HHGOPMALMOHHON
0€30MacHOCTH JIUYHOCTH.

Ogiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oomenne:

OCYILECTBIATH KOMMYHHKAIIMH BO BCEeX cdepax KM3HU, aKTUBHO Y4acTBOBATh B AMAJIOTe
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUSI OTHOCHTEJIBHO BBINIONHEHUS TIpeajiaraeMoil 3aJadd, YYHTHIBATb HHTEPECHl W
COIJIACOBAHHOCTh MO3ULIMH IPYTUX YYaCTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOalibHbIE CpeACTBa OOIIEHUS, NMOHMMAaTh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANIOCHUIOK BOZHUKHOBEHUST KOH(PIIMKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(QIUKTHI 1
BECTH MIEPETOBOPHI,

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILIEHHS W B3aUMOJCHCTBUS, MOHMMATh HAMEPEHUs
JPYTUX JIOAEH, MPOSIBIIATh YBaXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHs C HCIIOJIB30BAaHHEM S3BIKOBBIX
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CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MIOHMMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIMBUIYaJIbHON pabOTHI MpH
peleHny OMOIOrnYecKoi MpodsieMbl, 00OCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMOAEHCTBUS NPH peLLICHUH yu4eOHO 3a1aun;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBHI € Y4E€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTb M KOOPIMHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHHIO: COCTaBIAThH IUIAH JEHUCTBUM, PACHpPEleNATh POJIIA C YYETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh KauYeCTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHUKA KOMaH/IbI B OOIIUIT pe3yabTar
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IpesiaraTb HOBBIE IIPOEKTHI, OLICHMBATh MJEU C MO3MLIHMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B DPa3jIUYHbIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

OByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eCTBUAMM:

1) camoopraHu3anus:

WCIOJIB30BAaTh OHMOJIOTUYECKHE 3HAHUS JJIs BBIABICHUSA MPOOJIEM M WX pEIIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYallUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JICUCTBUAX M IOCTYNKAaX MO OTHOLIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOIIHNX;

CaMOCTOSITEJILHO OCYILECTBIISATh IMO3HABATEJIbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JESATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTAaBJIATH IJIaH PELIEHUsI IPOOJIEMBI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciypsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIULMM B pasHbIX
00JacTsX 3HaHUM, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKaMU MO3HABATENbHOI pe(IeKCuu Kak OCO3HAHMSI COBEPILIAEMBbIX AEHCTBUIMA
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

YMETb OLICHUBAaTh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PEIIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YIbTATOB JIEATEIBHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U a@pIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YesloBeKa.
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HNPEIMETHBIE PE3YJBbTATHBI
[IpenmetHsbie pe3ynbTaThl ocBoeHus nporpammbl COO no Ouonoruu Ha 6a30BOM ypOBHE

BKJIIOYAIOT crieruduueckue 1t yaeOHoro npeamera «buosorus» HaydyHble 3HAHUS, YMEHUS U
CIOCOObl JEMCTBUIMI 1O OCBOECHHIO, HMHTEpPHPETAMU U IPEeoOpa3OBaHUIO 3HAHWM, BHUJbI
JeSITEIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3iIMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roJaM 00yUeHHs.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs ydyeOHoro npeamera «buomnorusi» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTE U POJMU OMOJOIMHM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOHW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosoruu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKAHUE OMOIOIMYECKHX TEPMUHOB M TOHATHH: )KU3Hb, KJIETKA,
opranusM, Mertabonu3m (0OMEH BeUIECTB U IPEBpALlEHHE JHEPruM), T[OMEOCTa3
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jiaraTb OHOJIOTMYECKHE TEOpPHM (KJIETOYHAas, XPOMOCOMHas, MyTallMOHHAsd,
LEHTpajbHas JorMa MOJeKyJsspHoW Ouoisiorun), 3akoHel (I. Menpens, T. Moprana, H. H.
Bagunosa) u yueHus (0 IeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYpHBIX pacteHuit H. U.
BaBuiosa), onpenensts rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAY4YHOT'O MO3HaHMs B OMOJOrMM: HAOIIOJCHUE U OMHMCAaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEACHUE OHOJIOrHYECKOro
HKCIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHWE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX pPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBLICIATH CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHA BEILIECTB U
NpPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, Pa3MHOXKECHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJyY€HHbIE 3HAHUSI JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUH, /ISl IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecTIedeHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIEH, COOMIONEHUS HOPM
rPaMOTHOI'O TMOBEACHMUSI B OKpY)KAlOIIeW MNPUPOAHON cpelle, MOHMMaHue HeoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTHKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs paldOHAJIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh »JIEMEHTapHble TI'eHETUYECKHE 3aJaud Ha MOHO- U JAUTHOpHIHOE
CKpeIllMBaHKE, CIETNIEHHOE HAcJe0BaHUe, COCTABISATh CXEMbl MOHOTUOPHUIHOTO CKPELUBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHbIE M MPAaKTUYECKHE paboThl, COONI0IATh MpaBUiIa MpU
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATh MH(POpPMAIHIO OHMOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;
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yMEHHE CO037aBaThb COOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIIECHHs, 00001Ias
OMOJOTUYECKYI0O HH(POPMAIMI0 W3 HECKOJBKMX WCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOeHUs yudeOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W PO OMOJOTMHM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIs PEeICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEp)KaHUE OWOJIOTHYECKUX TEPMHHOB U TIOHSATHHA: BHI,
HOMyNsusi,  TeHOMOHI,  JBOJIONMS,  JOBWKyIIME  CHIbl  ((AKTOpPBI)  HBOJIOLHH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BHI000pa30BaHME, HKOJIOTMYEcKHe (DAKTOpBI, IKOCUCTEMA,
OPOAYUEHThl, KOHCYMEHTBI, pEeAYUEHTbl, IeNd MHTaHUSA, OJKOJIOTUYECKas MUpaMHJIa,
OmoreorieHo3, buocdepa;

YMEHHE u3Jarath Ouojiornyeckue Teopuu (dBosounoHHas Teopus Y. JlapBuna,
CUHTETHYECKasl TeOpHs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxoactea K. M.
bapa, uepenoBanus rimaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHus o
ounoctepe B. U. BepHauckoro), onpenensTh TPaHUIB UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOI'O NO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OIHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB U SBJICHMM, OpraHu3anus ¥ MPOBEIEHUE OHOJIOTHYECKOrO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TMOHSTHIA,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUH IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIC MPU3HAKH CTPOCHHS] OHOJIOTMYECKHX OOBEKTOB:
BUJIOB, TOMYJALUNA, NMPOIYLIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OMOTEOIIEHO30B M IKOCHCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHON  M3MEHYHMBOCTH, €CTECTBEHHOTO  0OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOTIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSTH MOJIyY€HHbIE 3HAHUS JUIsl OOBSCHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBIICHUH, 7151 IPUHATHS MPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENbI0 O0eCTIeueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, NMOHMMaHHEe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh dJeMEHTapHble OMOJOTHMYECKHE 3aJadud, COCTaBISATh CXEMBbI MepeHoca
BEIIECTB U SHEPTUH B 3KocucTeMax (IL[eMH MUTaHus);

YMEHHE BBINOJHATH JTAOOPAaTOpHbIE U MpaKTUYeCKue paboThl, COOII0IATh MpaBuia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHPOPMAIUIO OUOIOTHYECKOTO
CoOJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAy4YHbIE 3HAHUS M3 Pa3JUYHbIX HCTOYHUKOB (CpelCTBa
MaccoBOW WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TIJIOOAIbHBIC
HKOJIOTHUECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE THCHMEHHBIE U YCTHBIE COOOIIEHHs, 0000mas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
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MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc (34 4, peepBHoe Bpemsi — 1 1)

IIpumepHbIe OcHoBHoOe coJepkaHue OcHoBHbIE BHBI DJIEKTPOHHbIE Y4eOHO-
TeMbl AesATeTbHOCTH MeTOo/AnYecKue
KoJu-Bo yacos o0yyaromuxcs MaTepHaIbl

Tema 1. buojsiorus kak Hayka (2 4)

buonorus B
CUCTEME HayK

buonorus xak Hayka.
CBs131 OMOJIOTHH C
0011IECTBEHHBIMH,
TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU
HaykamH, punocoduei,
penuruen, 3STUKOH,
ACTETUKOU U TIPABOM.
Ponb Guonorun B
hopmMupoBaHUHT
COBPEMEHHOM HAYYHOU
KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Hemoncmpayuu:

Ilopmpemui: Y.
Hapsun, I'. Mengens, H.
K. Kons1os, JIx. YoTcon
u ©. Kpuk.

Tabauysl u
cxemol: «MeTonl
MMO3HAHUS JKUBOU
TIPUPOIBI»

PackpsIBath conepxanue
TEPMHUHOB U NTOHATHUM:
Hay4YHOE MUPOBO33pPEHUE,
Hay4Hasl KapTHHa MUpa,
Hay4HbI METOJ,
TUI0TE3a, TEOPUs,
METO/Ibl UCCIIEIOBAHUSI.
Xapaktepu3oBaTh
OHMOJIOTHIO KaK HAYKY, €€
MECTO U pOJib CpeIn
JIPYTUX €CTECTBEHHBIX
Hayk. [lepeuncnars
pa3zelbl OMOJIOTHH B
COOTBETCTBUE C
00BEKTaMU U3YYEHUS.
Haspisath
BOKHENIIME OTPACIU
OMOJIOTMYECKUX 3HAHUHN U
3aJ1a4ui, CTOSAIIUE Mepea
ouonorueit XXI B.

https://lesson.academy-
content.myschool.edu.ru/le
sson/5¢523154-8bfa-4fdf-
bdf8-fb62770d3862

https://lesson.academy-
content.myschool.edu.ru/le
sson/c45176a3-2766-4ff7-
b293-4b9d940ff6de

MeTtoabl mO3HAHUSI
YKUBOU IIPUPOLBI

MeTtobI MO3HAHUS
YKUBOU IIPUPOLBI
(mabmoenue,
SKCIEPUMEHT, ONTUCAHUE,
HU3MEpPEHHE,
KiaccuuKanus,
MOJICIMPOBAHUE,
CTaTUCTHYECKAs
00paboTKa JaHHBIX).
JHemoncmpayuu:
TaOnuIBl ¥ CXEMBL:
«MeTo bl MO3HAHUS
YKUBOU MIPUPOJIBI».
JlaGopaTopHsble u
MPaKTUYECKHE PabOTHI:
[TpakTuueckast paborta No
1. «Mcmonp3oBanne
Pa3IMYHBIX METO/OB MPHU
M3y4eHUN

PackpsIBaTh conepxanue
TEPMUHOB U MOHATHUM:
HAy4YHBI METOJI, METOIbI
UCCIIEI0BAHUS.
XapakTepru3oBaTh
OCHOBHBIE METO/IbI
MO3HAHUS )KUBOU
IPUPOIBI: HAONIOIEHHE,
JKCIIEPUMEHT, OIIUCAHUE,
U3MEpPEHHUE,
KJ1acCUpUKanus,
MOJIEJMPOBaHUE,
CTaTUCTUYECKas
00paboTKka JaHHBIX

https://lesson.academy-
content.myschool.edu.ru/le
sson/15bc113d-cab1-4730-
8ca3-8c3862e30f75
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OUOJIOTUYECKUX
00BEKTOB»

Tema 2. ’Kusble cuctemMbl U ux opranusanus (1 4)

buonornueckue
CHCTEMEI,
MPOIIECCHI U UX
H3y4yeHue

JKuBsble cucteMbl
(OmocucTemsbl) Kak
peIMeT U3yueHust
ounonorun. Otan4aue
KHUBBIX CUCTEM OT
HEOPraHUYECKOMN
MIPUPOJIBI.

CoiicTBa buocHcTEM H
WX pazHooOpasue.
YpoBHM OpraHu3aluu
ouocucTem:
MOJIEKYJIAPHBIH,
OpPraHOUAHO-KIETOYHBIH,
OpraHu3MEHHBIH,
MOMYJISIIIHOHHO-BUI0BOIA,
9KOCUCTEMHBIH (Ono-
reOlEHOTUYECKHUT),
OnocQepHBIN.

Hayku, nzyvaromume
OunocucTeMBbl Ha Pa3HbIX
YPOBHSIX OpraHu3alnu.
Jemoncmpayuu:
Tabnuysl u cxemol:
«OCHOBHBIE ITPU3HAKU
KUZHUY, «YpPOBHU
OpraHMu3alMK KUBOU
MIPUPOJIBI».

Moaens monekyinsl JITHK

PackpeiBath coneprkanue
TEPMUHOB U ITOHATUM:
cucTtema, OuoJoruueckast
CUCTEMA, DJIEMEHTBI
CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA
JKUBBIX CUCTEM, 0OMEH
BELIECTB, Pa3MHOKEHUE,
pocCT, pa3BUTHE,
HaCJIEICTBEHHOCTb,
M3MEHYUBOCTb,
pa3apaKuMocTh,
HHEPro3aBUCUMOCTH,
YPOBHU OpraHU3aINU
KU3HH (OHocucTeM).
XapakTeprus3oBaTh
MPUHIIMITBI OPTaHU3ALUN
OMOCUCTEM: OTKPBITOCTb,
BBICOKAs
YIOPSA0YEHHOCTD,
CaMOpEeT YIS,
UEPAPXUYHOCTb.
[TepeuuncnsaTs
YHUBEpCaIbHbIE CBOWCTBA
JKUBOTO: €IMHCTBO
XUMHYECKOI'O COCTaBa,
pa3apaxuMocCThb,
JBUKEHHE, TOMEOCTa3,
POCT U pa3BUTHE,
HaCJIEICTBEHHOCTb,
WU3MEHUYUBOCTb, IBOJIIOLINS
(mpucnocobneHue K
W3MEHSIOIIUMCS
YCIIOBUSIM).

[IpuBOANTH PUMEPHI
OrocucTeM pa3HOro
YPOBHS OpraHU3aluu U
CPaBHHUBATbh MPOSIBICHUS
CBOICTB KMBOTO Ha
Pa3HbIX YPOBHSIX.
XapakTepHu3oBaTh
OCHOBHBIE MPOIIECCHI,
IIPOTEKAIOIINE B
ouocuctemax: oOMeH
BEULIECTB U IIPEBPALCHUE
SHEPruy,
CaMOBOCITPOU3BEACHHUE,
caMOperyJIsLus,
pa3BUTHE.

https://lesson.academy-
content.myschool.edu.ru/le
sson/15bc113d-cab1-4730-
8ca3-8c3862e30f75

https://lesson.academy-
content.myschool.edu.ru/le
sson/4e8b5cdb-f414-40a6-
9aed-638dd73a0475
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Cobmtonate npaBuia
OEepeKHOTO OTHOIIEHUS K
JKHUBOM IPUPOJIE

Tema 3. XuMn4ecknii COCTaB M CTPOeHHUeE KJIETKHU (8 4)

XUMHUYEeCKHI
COCTaB KJIETKU.
Bonau
MHHEpPAIbHBIE
COJIx

XUMHUYECKUI COCTAB
KJIETKU. XUMUYECKUE
3JIEMEHTBI:
MaKpO3JIEMEHTBHI,
MHUKpPO3J1eMEHTBL. Bona u
MHUHEpaJIbHbIE BEIIECTBA.
OyYHKIUU BOJIBI U
MHUHEpAIbHBIX BEILIECTB B
kierke. [lopnepxanue
OCMOTHYECKOro OanaHca.
Jemoncmpayuu:
JHuazpammuor:
«Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB
B HEKUBOU IIPUPOJIE»,
«Pacnpenenenue
XUMUYECKUX

3JIEMEHTOB B KMBOM
MIPUPOJIEN.

TaOGauIs! U CXEMBI:
«Ilepnognyeckas
TabynIa XUMHUYECKUX
a1eMeHTOBY, «CTpoeHne
MOJIEKYJIBI BOABD)

PackpsIBaTh conepxanue
TEPMHUHOB Y MOHATHIA:
3JIEMEHTHI-OUOT€HBI,
MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI;
MHHEpPAIbHBIE BEUIECTBA,
MOJIEKYJIa BOJIbI KaK
JIATIO0JIb, BOJIOPO/IHBIC
CBsI3H; TUAPODUIHHBIC U
rupooOHBIC BEIIeCTBA.
Jloka3eIBaTh €TUHCTBO
AJIEMEHTHOT'0 COCTaBa Kak
OJTHO W3 CBOMCTB KHUBOTIO.
Pacnipenenste
XAMHYECKHE DJIEMEHTHI 110
rpynmaM B 3aBUCUMOCTHU
OT KOJIMYECTBEHHOTO
MpEJCTaBUTEILCTBA B
OpraHu3Me;
XapakTepu30BaTh POJib
OT/ICJIbHBIX DJIEMEHTOB.
BbIABIIATH CBSI3b MEXKIY
COCTaBOM, CTPOCHUEM
MOJIEKYJIBI XUMHUYECKOTO
COC/IMHEHUS U €T0
(GYHKIUSMU B KIIETKE

https://lesson.academy-
content.myschool.edu.ru/le
sson/f0169498-8927-400e-
81b5-27a76afed81b

benku. Cocras u
CTpOCHHE OENKOB

benku. CocraB u
CTpOCHHE OEJIKOB.
AMMHOKHCIOTEI —
MOHOMEpHI OEITKOB.
Hezamenumbie u
3aMEHHMMBIC
AMHUHOKHCIIOTHI.
AMUHOKHUCIIOTHBIH
COCTaB. YpOBHU
CTPYKTYpBI O€IKOBOMN
MOJIEKYJIbI (TIepBUYHAs,
BTOpUYHAS, TPETUYHAS U
YeTBEPTUIHAS
CTPYKTYypa). XUMUYECKUE
CBOMCTBA OCITKOB.
buonoruueckue GyHKIIUN
OCITKOB.
JHemoncmpayuu:
Tabnuywl u cxemol:
«CTpoeHre MOJIEKYIBI
Ocnkay.

ObopydosaHue. CBETOBOI

PackpsIBaTh conepxanue
TEPMUHOB U TIOHSATHA:
OenKH, OJIMMEpHI,
MOHOMEDHI,
AMUHOKUCIIOTHI,
NEeNTHUHAS CBA3b,
MOJIUNIENTHI,
JIeHaTyparus.
XapaktepuzoBaTh OCITKH
KaK KJIaCC OpPraHnYeCKUX
COCIMHEHMH;
KJaccu(UIUpOBaTh UX MO
CTPOEHUIO (TI00YIsIpHbIE
U GuOpUIUIApHBIE OENIKN),
NEPEeYUCIATh U
XapaKTepu30BaTh
¢byHKIIMN OEIKOB

https://lesson.academy-
content.myschool.edu.ru/le
sson/7248ccfd-3595-44e2-
9ead-al15ec719c673
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MHUKPOCKOII,

MUKPOIpEnapaThl
depMeHTHI — depMeHTHI — PackpsiBaTh conepkanue | https://lesson.academy-
OHOJIOTHYecKHe OHMOJIOTUYECKHE TEPMHHOB Y TIOHSATHH: content.myschool.edu.ru/le
KaTaJlIn3aTophbI karanu3zaropel. CTpoeHue | (epMeHTHI, aKTUBHBIH sson/7248ccfd-3595-44e2-

(dbepMeHTa: akTUBHBIN IIEHTp, CYOCTpaTHas 9ead-al5ec719c673

LIEHTp, CyOCTpaTHas CHeU(pUIHOCTD,

cnenu(uIHOCTb. Ko(epMeHTHI, OenKH-

KodepmeHTsr. AKTHUBATOPHI U OCJIKU-

Butamunsl. OTinnans WHTUOUTOPHI.

(bepMeHTOB OT Yka3bIBaTh OTJINYHUS

HEOPTraHUYECKUX (bepMeHTOB OT

KaTaJn3aToOpPOB. HEOPTraHHUYECKUX

JleMoHCTpanuu: KaTaJIn3aTOPOB.

TaOnuis! U cXeMbl: OOBSICHATH POJIb

«Ctpoenue pepmeHTa». | GEepMEHTOB B

ObopynoBanue: (GYHKIMOHUPOBAHUHT

o0opyI0BaHuE IS JKUBBIX CUCTEM, B

MIPOBEACHUS MPOMBIIIJICHHOCTH, B

HaOJIOICHUH, MEUIUHE, B

U3MEpPEHHU, MOBCEIHEBHOW KU3HU

AKCIIEPUMEHTOB. YeJIoBeKa

JlaGopaTopHble u

MPAaKTUYECKHE PAOOTHI:

Jlaboparopuas pabota Ne

1. «3yyenue

KaTaJIUTUYECKON

AKTUBHOCTH (DEPMEHTOB

(Ha mpuMepe aMusa3bl

WJIA KaTaJ1asbl)»
VrieBomsl. VrieBomsr: PackpsiBaTh comepkanue | https://lesson.academy-
JInnu et MOHOCaXapHu bl TEPMHHOB U TIOHATHUH: content.myschool.edu.ru/le

(rirok03a, prbo3a u YIJIEBO/IBI, sson/7248ccfd-3595-44e2-

Je30Kcuproo03a), MOHOCaxapupl, Qead-al5ec719c673

Tucaxapuibl (caxaposa, JMCaxapuibl,

JIAKTO3a) U
MoJINCaxapubl
(kpaxmai, IJIMKOTEH,
LIEJUTIONI032).
buonoruyeckue pyHKINU
YTJIEBO/IOB.

JlMnuasl: TPUTTULIEPHUIBL,
dbochomunmbl,
CTEPOMIBI.
I'unpodunsro-
ruipooOHbIE CBONCTBA.
buonoruueckue pyHkun
JIUIH]IOB.

CpaBHEHME YIIIEBOJIOB,
O€JIKOB U JIMMTUAOB KaK
WCTOYHHUKOB DHEPTHUH.
Jemoncmpayuu:

noJIMcaxapuabl, TII0K03a,
pubo03a, 1e30Kcuprodo3a,
caxapo3sa, JTaKTo3a,
MaJbTO3a, HEJITI0I03a
(kmeTyaTka), Kpaxmar,
TJIMKOTEH; JINTTUIBI,
TPUTTUIEPUIBI (KUPBI,
Macna), pochomumnumsl,
CTEpPOU/IBL.
XapakTepru3oBaTh
YIJIEBOIBI, TUMHIBI KaK
KJIaCC OPTaHUIECKUX
COEMHEHUM.
Knaccudumnuposats
YIIEBOABI ¥ TUMU/IBI TI0
CTPOCHUIO; IEPEUHCIIATh
(GYHKIIUY YTTIEBOIOB U

https://lesson.academy-
content.myschool.edu.ru/le

sson/7248ccfd-3595-44e2-
9ead-al15ec719c673
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Tabnuywl u cxemvi: JIMITUJIOB.

«¥YraeBonpl», «Jlumugey. | CxeMaTHdecKu

Obopyoosanue: M300paxaTh CTPOCHUE

o0opyoBaHue MOJICKYJI YTJICBOJIOB,

IS TIPOBE/ICHHSI JIMITHAIOB

HaOJIIOIEHUH,

U3MEPEHHUI,

IKCIEPUMEHTOB
HykenHoBble HykneunoBbie kucnotsl: | PackpbiBath comepkanue | https://lesson.academy-
KHCIOTEL. ATD JIHK u PHK. TEPMUHOB U TIOHSATHIA: content.myschool.edu.ru/le

Hyxkneotuap — ne30KcupuOonyKiienHoBas | sson/0215437a-0f2e-4¢c47-

MOHOMEpHBI HYKJIIEMHOBBIX
kuciot. CtpoeHue u
¢bynkuun JJHK.
Crpoenne U QyHKITUH
PHK. AT®: ctpoenue u
GbyHKIHN.
Hemoncmpayuu:
Ilopmpemeur.: JIx.
Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankiuH.
Tabnuysl u cxemol:
«HykJ1I€eMHOBBIE KHCIIOTHI,
JHK», «bunocunre3
oenkay, «CtpoeHue
MouieKyJibl ATO».
Obopydosanue. CBETOBOI
MHUKPOCKOIIL,
MUKpOIpenaparsl

kuciota (JJHK),
pUOOHYKIIENHOBAS
kuciora (PHK),
HYKJICOTH/I,
MOJIMHYKJICOTH/IHAS LIETh
(MONMMHYKIIEOTUN),
KOMIUIEMEHTapPHOCTb,
¢yukun JJHK (xpanenue
U mepeaya
HaCJIEACTBEHHON
uHpopmarnun); Buasl PHK
(ua(OopMaIOHHAS,
TpaHCIOPTHAs,
pubocoMasnbHas);
aneHo3uHTpudochar
(AT®), makpospruueckas
CBSI3b.
XapakTepu3upoBaTh
HYKJICHHOBBIE KHCIIOTHI
KaK XUMUYICCKUE
COEJMHEHUS U HOCUTENN
HacJIeqCTBEHHOU
uHpOpMaLnH.

OtmeuaTb 0COOEHHOCTH
CTPOCHUS MOJIEKYT
HYKJIEMHOBBIX KHCIIOT
(AHK, PHK) u AT®.
Cxemarnuecku
n300paxaTb CTpPOECHUE
HYKJICOTHI0B, MOJIEKYII
HYKJICMHOBBIX KHCJIOT,
ATO

8760-2a9e2f77c89c

https://lesson.academy-
content.myschool.edu.ru/le
sson/3b18d58d-51ee-43ba-
9b17-45¢c9608fa382

Hcropus n
METO/]IbI U3yUECHUS
KIIETKH.
Kiterounas teopus

[uronorus — Hayka o
kietke. Knerounas
TEOpHs — IpUMeEpP
B3aUMOJEHCTBHUS UIEH U
(akTOB B HAYYHOM
MMO3HAHUU.

Meroap! nu3yueHus
KJICTKH.

JleMoHcTpanmu:

PackpsIBaTh conep:kaHue
TEPMHUHOB U TOHATHUI:
KJIETKA, LIUTOJIOT U,
pacKpbIBaTh COJIEpKAHUE
IIOJIOXKEHUH KIIETOYHON
teopud. [lepeuncaate u
XapaKTepU30BaTh
OCHOBHBIE METO/IbI
W3Yy4YEHUs KIIETKU:

https://lesson.academy-
content.myschool.edu.ru/le
sson/f0169498-8927-400e-
81b5-27a76afed81b

https://lesson.academy-
content.myschool.edu.ru/le
sson/070c3elb-ed0e-4857-
8b6e-d5758b8ba098
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ITopTpertsr:

A. JleBenryk, P. I'yk, T.
IBann, M. IllneigexH, K.
bap, P. Bupxos.
O6opynoBanue:
CBETOBOM MUKPOCKOIIL,
MUKpOTIperaparhl
PaCTUTENBHBIX,
KUBOTHBIX U
OaxkTepraIbHBIX KIETOK;
PUCYHKH C
MukpodoTorpadusiMu
KJICTOK, TIOJTy4€HHBIE C
MTOMOIUIbIO CBETOBOTO U
3JIEKTPOHHOTO
MHUKPOCKOTIA

(IpUrOTOBIIEHHE CPE3OB,
OKpallliBaHue,
MHUKPOCKOIUPOBAHUE,
ueHTpudyruponanue,
KYJIbTUBUPOBAHUE KIJIETOK
Y TKAHEH )

Knerka xkak
LIEJIOCTHAS KUBas
cucreMa

Kiterka xak nenocrHas
xuBas cucrema. Oouue
MIPU3HAKU KJIETOK:
3aMKHYTasi Hapy>KHas
MeMOpaHa, MOJIEKYITbI
JHK kak reHeTH4YeCKUi
anmnapar, cucreMa
cuHTe3a Oemnka. Tumbl
KJIETOK:
SyKapuoTHYECKas U
IIPOKapUOTHYECKAS.
Oco6EeHHOCTH CTPOEHUS
MIPOKAPUOTHYECKOU
KJIETKH.

Knerounas crenka
6akrepuii. CTpoeHue
3YKApUOTUYECKON
kJeTkd. OCHOBHBIE
OTJIMYUS PACTUTEIIbHOM,
KUBOTHOM U TpHOHOM
kieTku. [ToBepxHOCTHBIE
CTPYKTYpPBI — KJI€TOYHAs
CTEHKA, TJIMKOKAIIUKC, UX
GbyHKIUH.
[Tna3maruueckas
MeMOpaHa, ee CBOMCTBa U

GyHKIHU.

PackpsIBaTh conepxanue
TEPMUHOB U TIOHATHI:
KJIETKU
(9ykapuoTnyeckas,
IIPOKapUOTUYECKAs),
I1a3MaTu4ecKas
MeMOpaHa
(Tutazmanemma),
INIMKOKAJIUKC, TPAHCIIOPT
BEIIECTB (I1aCCUBHBIH,
AKTHBHBIH ), SHOIIMTO3
((paroumTo3, TUHOIUTO3),
HK30LIUTO3, KIETOYHAs
CTEHKA, HYKJIEOUJ.
CpaBHUBaTh MEX]ly cOO0M
JYKapuOTHYECKHE U
MIPOKApUOTUYECKHE
KJIETKH; OTMEYaTh
CXOJICTBO U Pa3JIN4us B
CTPOEHUH KJIETOK
OaKkTepHii, >)KUBOTHBIX,
pacTeHuii u TpudboB

https://lesson.academy-
content.myschool.edu.ru/le
sson/a9152604-585b-4bf9-
923c-d6a9d6847d3f
https://lesson.academy-
content.myschool.edu.ru/le
sson/86¢00dc3-4fd0-40aa-
b7ec-3de0a656cf42
https://lesson.academy-
content.myschool.edu.ru/le
sson/86¢00dc3-4fd0-40aa-
b7ec-3de0a656¢cf42

Crpoenue
JYKapUOTHYECKOU
KJIETKH

[MuTonmasma u ee
OpTaHOUIBI.
OnHomeMOpaHHbBIE
OpraHOU/IbI KJIETKH:
OIIC, annapar ['onbaxu,
JIN30COMBI.
[TonyaBTOHOMHBIE
OpraHOMIbI KJIETKH:
MUTOXOHJIPHH,

PackpeiBath conepxkanue
TEPMHUHOB U TOHATHUI:
LUTOIUIa3Ma, OPraHOU/IbI,
SHJOIUIa3MaTUYECKasl CETh
(OIIC), anmapar

[Nonb KK, TU30COMBI,
BAKYOJIb, MUTOXOHJIPUH,
IJIaCTUBI (XJIOPOIIIACTHI,
XPOMOILIACTBHI,

https://lesson.academy-
content.myschool.edu.ru/le
sson/0810f15f-a477-4c70-
9f41-1270516b7afl
https://lesson.academy-
content.myschool.edu.ru/le
sson/0810f15f-a477-4c70-
9f41-1270516bh7afl
https://lesson.academy-
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IL1aCTUBI.
[IpoucxoxneHue

Bunwl miactun.
HemeMmOpaHnHbie
OpPraHOU[bI KIJIETKH:
pUOOCOMBI, KIIETOYHBIN
LIEHTP,
LIEHTPUOJIN,PECHUYKH,
KryTuku. OyHkuun
OpPraHOUJOB KIIETKH.
Bxitouenus.

SAnpo — perynsaTopHbIi
ueHTtp kinerku. CtpoeHue
aapa: sipepHas 00004Ka,
KapHoIula3Ma, XpOMaTHH,
SITPBIIIKO.

Xpomocomsl. Tpancriopt
BEILIECTB B KJIETKE.
JeMoHcTpanuu:
[Toptpetsr: A. JleBeHrykK,
P.TI'yk, T. [lIBanH, M.
[neitnen, K. bap, P.
Bupxos.

TaGnuiel U cXemsl:
«CtpoeHue
9YKapHOTUYECKOI
KJeTkn», «CTtpoeHue
AKHUBOTHOU KJIETKNY,
«CtpoeHue
PacTUTENIbHON KIETKH,
«CtpoeHue
IIPOKApUOTHYECKON
KIIETKHY,

«Ctpoenue aapa
KieTku». O0opyaoBaHueE:
CBETOBOM MHKPOCKOII,
MUKpOTpenaparbl
PacTUTENBHBIX U
KUBOTHBIX KIJIETOK.
JlaGopaTopHsble u
MPaKTUYECKHE PabOTHI:
JlaGopatopnas pabota Ne
2. «M3yueHune cTpoeHHUs
KJIETOK pacTeHUH,
KUBOTHBIX U OaKTepuit
10/ MUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpernapaTax 1 ux
OINHMCAHUE»

MHUTOXOHJIPUH U IUIACTUNL.

JIEHKOILJIACTHI),
pHUOOCOMBEI,
MHUKpPOTpPYOOUKH,
KJICTOYHBIN LEHTP
(ueHTpocoma), peCHUYKH,
KT'YTUKU, BKIIOUEHUS,
SIIPO, siAepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH,
SPBIIIKO, XPOMOCOMBI.
OnuceIBaTh CTpOEHUE
JYKApUOTUYECKON KIIETKU
0 U300paKEHUSIM U Ha
MHUKpOIpernaparax;
KJIacCU(pUIIUPOBATH
OpraHOHIbI B
3aBHCHUMOCTH OT
0COOEHHOCTEHN UX
CTPOCHUS
(omHOMEMOpaHHBIE,
JByMeMOpaHHbIE,
HeMeMOpaHHBIC);
OTKCHIBATH (PYHKIIUU
Ka)KI0ro opraHouja B
KJIETKE.
XapakTepu3oBarhb
KJIETOYHOE IpO KaK
MECTO XpaHeHus,
nepenauu (yIBOCHUE
XPOMOCOM) U peanu3anun
(TpaHCKpUMILINS)
HaCJIe/ICTBEHHOM
MH(pOpMaLUU KIETKH.
Ilepeunciars u
OTIHCHIBATH KOMITOHEHTBI
a1pa v uxX pyHKUIUU;
CxemaTH4HO M300paxkathb
CTPOEHUE PAaCTUTENIbHON 1
JKUBOTHOM KJIETKHU.
OOBSICHATD
OMOJIOrMYecKoe 3HaUeHNe
TPaHCIOPTAa BEIIECTB B
KJIETKE

content.myschool.edu.ru/le
sson/0810f15f-a477-4¢70-
9f41-1270516b7afl

Tema 4. ’KusHereATeJJbHOCTH KJIeTKH (6 1)

OOMeH BEIECTB.

| O6men Bemects, nin

| PackpsiBath conepxanune | https:/lesson.academy-
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ITnacruueckuii META00JTH3M. TEPMHHOB U TIOHATHUH: content.myschool.edu.ru/l
00OMeH. AccuMuiAnug 0OMEH BEIIECTB U esson/cdc6b0d2-866f-
@DOTOCHUHTES. (mnactuyeckuil OOMEH) M | IPEBPALCHNUE SHEPTUU 4e35-9168-ceeabel24e55
XeMocHuHTe3 JTUCCUMHUISLIAS (MeTaboau3Mm), https://lesson.academy-

(3HEepreTudYecKuii OOMEH) | aCCUMUIISALINS, content.myschool.edu.ru/le

— JIB€ CTOPOHBI €IMHOTO | MIACTUYCCKHI OOMEH, sson/27¢57h97-ee02-4b2c-

mporecca MeTadoau3Ma. | TUCCUMILIALINS, 97ac-223ab66c24f7

Pounb 3akoHOB SHEPreTHYCCKUI OOMEH, https://lesson.academy-

COXpaHeHus BemiecTBa U | (POTOCHHTE3, POTONHU3, content.myschool.edu.ru/le

SHEPrUU B IOHUMaHUU bochopmmpoBanue, sson/27¢57h97-ee02-4b2c-

MeTabonu3ma. THurmbl MEPEHOCUYHK ITPOTOHOB, 97ac-223ab66c24f7

oOMEHa BEIEeCTB: XEMOCHHTE3.

aBTOTPOQHBIN U OnwuceiBath (HOTOCHHTES,

rerepoTpodHsbIii. Pois MPOIIECCHI, IPOTEKAIOIIUEC

(bepMeHTOB B 0OMeHe B CBETOBOM U TEMHOBOM

BEIIECTB U NpeBpalieHuu | ¢ase.

SHEPIUHU B KJIECTKE. BBISIBIIATS IPUYHHHO-

dotocunTe3. CBETOBast U | CICACTBEHHBIC CBSI3U

TEMHOBas (a3bl MEXy TIOTJIOIIEHUEM

dorocunresa. Peakimmn COJTHEYHOU HEPTUU

(dhoTocuHTE3A. XJIOPOPHILIOM U

DddexTuBHOCTD cunte3oM Mosiekyn ATO.

¢dorocuntesa. 3HaueHne | CpaBHHUBATH UCXOTHBIC

(dboToCHHTE3a /IS )KU3HU | BEIECTBA, KOHCUHBIC

Ha 3emuie. Biiusiaue MPOJYKTHI M YCIIOBHSI

YCJIOBUH cpe/ibl Ha NPOTEKAHUS PEAKIIUi

(GOTOCHHTE3 M CITOCOOBI | CBETOBOW U TEMHOBOM

TIOBBITIICHUS €70 ¢da3sl poTocuHTE3A;

MPOAYKTUBHOCTH Y CpaBHuBaTh ()OTOCHHTE3

KYJIbTYPHBIX PACTCHHIA. U XEMOCHHTE3.

XEMOCHUHTES. OueHuBaTh 3HaYEHUE

XeMOCHHTE3UpYIOIINe ¢dotocuHTE3a U

Oaktepun. 3HAUCHUE XEMOCHHTE3a JIJIS )KU3HU

XEMOCHHTE3a JIJIs )KM3HU | Ha 3emiie

Ha 3eMIIe.

JeMoHcTpanmu:

IToptpetsr: K. A.

Tumupszes.

TaOnuibl U CXEMBI:

«Xnopornaacr»,

«DOTOCHHTES)
DHepreTuyeckuil | DHepreTudeckuii oomMen | PackpwiBaTh comepikanue | https://lesson.academy-
o0OMeH B KJIeTKe. Paciemienue TEPMHHOB U TIOHATHH: content.myschool.edu.ru/le

BCIICCTB, BBIACICHUC U
aKKyMYyIJIMPOBaHUE
3HepFI/II/I B KJICTKEC. 3TaHI)I
HHEPTETHYECKOTO
oboMmena. I mukomnus.
Bbposxenue u ero BUIBI.
Kucnoponnoe
OKHCJIEHHE, NN
KJICTOYHOC AbIXAaHHC.

SHEPTreTUYECKHUil OOMEH,
TJIMKOJTU3,
MOJIOYHOKHCIIO®
OposkeHue, CIIUPTOBOE
OpokeHme,
Ouonormueckoe
OKHCJICHHE, KJICTOYHOE
JBIXaHUE, TUCCUMHUIISLIS,
(bepMeHT.

sson/1f60acef-6051-44ce-

bb66-6f75e4d59480
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OKHCIUTEITEHOE
dhochoprmmpoBanue.
DddexTuBHOCTD
HEPTEeTUYECKOTO
oOMmeHa.
JleMoHcTpanuu:
TaOnuIpl U CXEMBL:
«THUIel NTUTaHUAY,
«MeTabonusm»,
«MHUTOXOHAPHUSY,
«DHEpPreTuuecKuit
oOMeH»

XapakTepu3oBaTh 0OMEH
BEIIIECTB M ITPEBpaIlCHUE
sHepruu (MeTadbosn3m)
KaK OJIHO UX CBOWCTB
YKHUBOTO.

[lepeuncnars
0COOEHHOCTH
TUTACTHYECKOTO U
HHEPTreTHIECKOro oOMeHa
B KJICTKE; YCTAHABIINBATh
B3aUMOCBSI3b MEXKIY
HUMH.

Pasznuyarh TUIIEI 0OMEHA
BEIIIECTB B KJICTKE:
aBTOTPOGHBIN U
reTepoTPO(HBIH.
OnuceIBaTh 3TAIbI
HHEPTeTHIECKOro 0OMeHa
(TOATOTOBUTEIIBHBIH,
OECKUCIOPOIHBIN,
KHCJIOPOJTHBIN) U
CPaBHUBATh UX MEXKIY
co00Iii.

XapakTeprus3oBaTh
PEaKIMU TIHKOJIH3a,
OpOKeHUSI, KIIETOUHOTO
JIIXQHUST; BBISIBIISITh
NPUYHHHO-CJIC/ICTBEHHBIE
CBSI3U MEXIY
TJINKOJIN30M, KIIETOYHBIM
JIBIXaHUEM M CUHTE30M
Mosiekyn ATO.
CpaBHuBath

3¢ PEeKTUBHOCTH
OECKHCIOPOIHOTO U
KHCJIOPOIHOTO JTAIoB

Buocunres Oenka

Peakuuun MatpudHoro
cuHTe3a. I eHeTHaecKas
uHpopmanus u JJHK.
Peammzanms
TeHEeTHYSCKOMN
nH(pOpMaLIUU B KIIETKE.
I'eneTnyeckuii KO U €ro
cBoycTBa. Tpanckpunuus
— MaTPUYHBINA CUHTE3
PHK. Tpancmsanus —
OmocuHTe3 OeNKa. DTambl

PackpeiBath conep:xanue
TEPMHUHOB U NTOHATHUI:
I'€H, TCHETUYECKUH KO,
MaTpPUYHBIA CUHTE3,
TPaHCKPUIILINS,
TpaHCIALHUSA, KOJIOH,
AHTHKOJIOH

pubocoma, IeHTpaTbHas
JI0TMa, MOJIEKYJIIpHast
ouonorus.

Ornpenendars cBOMCTBa

https://lesson.academy-
content.myschool.edu.ru/le
sson/05b30833-2ed2-
445b-b4ae-823f126b73d0
https://lesson.academy-
content.myschool.edu.ru/l
esson/05b30833-2ed2-
445b-b4ae-823f126b73d0
https://lesson.academy-
content.myschool.edu.ru/le
sson/05b30833-2ed2-

TPaHCIISIHN. TEHETHYECKOT0 KOJia 445b-b4ae-823f126b73d0
Konuposanue (TpUIUIETHOCTS,

aMUHOKHCIIOT. Poip OJTHO3HAYHOCTb,

pubdocom B OMocuHTE3e BBIPOK/IEHHOCTD,

Oenka. YHHUBEPCATbHOCTD,
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JleMoHcTpanuu:
IToptpetsr: H.K.
Koub1os.

Ta0auIel 1 CXEMBL:
«Ctpoenue [JTHK»,
«CtpoeHnue u
(GyHKIIMOHUPOBAaHUE
reHa», «Cunres 0enkay,
«Pennukanust JJHK»,
«["eHeTHUECKUI KOI).
O6opynoBanue: MOICTH-
anIuIMKanuu «Y IBOCHHE
JHK u Tpanckpunuus»,
«buocunTes 6enkar»

HENEPEeKPHIBAEMOCTb,
HETPEPHIBHOCTB ).
OnuceIBaTh TAIBI
peanuzanuu
HACJIEICTBEHHOM
uH(pOpMaLIUU B KIIETKE.
CpaBHUBATh peaKINU
MaTPUYHOTO CUHTE3a
monekyn PHK u Oenka B
KJIETKE

Hexknerounsie
(hOpPMBI KUZHH —
BHPYCHI

Hexnerounsie ¢popmbl
AKHU3HH — BUPYCHI.
Hcropus oTkpsITHA
Bupycos (/. 1.
VBaHOBCKHIA).
Oco6eHHOCTH CTPOEHUS
1 )KM3HEHHOTO [IUKJIa
BUpYycoB. bakrepuodaru.
bosiesnu pacrenui,
KHMBOTHBIX U YEJIOBEKA,
BbI3bIBAEMbIE BUPYCAMU.
Bupyc ummynoaedunuta
yenoseka (BUY) —
Bo30yautens CITM/a.
O6parnas
TPAHCKPUIILIHNA,
peBepTasa U MHTerpasa.
[Tpodunaktuka
pacrnpocTpaHeHus
BHUPYCHBIX 3a00JI€BaHUH.
JleMoHCTpanuu:
IToptpertsr: 1. N.

W BaHOBCKUI.

Tabnuibl U CXEMBI:
«Bupycs»,
«baktepuodarmny;,
«Ctpoenue u
KU3HEHHBIH ITUKIJI BUpYyCa
CIINda, Gaxtepuodaray.
O6opynoBaHue: MOJIEIb
ctpyktypsl JIHK;
MarHMTHas MOJIEJb-
anmukaius «CTpoeHne
KJICTKH»

PackpsIBaTh conepxanue
TEPMUHOB U TOHATHM:
BUPYC, BUPYCOJIOTHS,
Karcu, bakrepuodar,
BUPYC UMMYHOAEPUIUTA
yenoBeka (BUY),
OHKOTCHHBIEC BUPYCHI.
XapakTepu30BaTh BUPYChI
KaK HEKJIETOUHYI0 hopMy
KHU3HH; OCOOEHHOCTHU
CTPOCHUS U
KHU3HEIEATEIIbHOCTH
BUPYCOB.

OnuceIBaTh KU3HEHHBIH
IIUKJT BUPYCOB
UMMYyHOAEPUITUTA
YeNoBeKa; pa3nyarh Ha
pucynkax BTM ((Bupyc
TabauHOM MO3auKH),
6akrepuodar, BUY.
OO60CHOBBIBATH U
co0JII01aTh MEPhI
npopUIaKTUKN
pacrpocTpaHeHHsI
BUPYCHBIX 3200J1€BaHUI
(pecniuparopHsle,
KeNyJOYHO-KUIIIEYHbIE,
KJICIIIEBOM DHIE(DAITHT,
BUY-undexrus)

https://lesson.academy-
content.myschool.edu.ru/le
sson/eb33fad3-8d72-4e0b-
bbc5-4c86e312fb15

Tema S. PasMHOKeHHE M MHAMBHAYAJIbHOE Pa3BUTHE OPraHu3moB (S 4)

JKu3HEeHHBIN UK
KJIETKH. [lenenne
KJIETKU. MuTo3

KireTouHBIN 1IUKII, HIIH
JKU3HEHHBIN UK
kinetku. MaTepdasa un

PackpsIBaTh conep:kaHue
TEPMHUHOB U TOHATHUM:
KJICTOYHBIN LIUKII,

https://lesson.academy-
content.myschool.edu.ru/le
sson/a494c¢3cbh-b7c7-4815-
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muTo3. [Iponeccsl,
MIPOTEKAIOIINE B
uHTepdaze. Permkanus
— peakuust MaTPUYHOTO
cunresa JJHK. Ctpoenue
XpOMOCOM.
XpOMOCOMHBII HabOp —
KapuoTui. JunionaHbiit
U TaIUIOUJHBIA
XPOMOCOMHbBIE HAOOPBHI.
XpomaTusl.
[{uTomornyeckue OCHOBBI
Pa3MHOKEHUS U
WHIUBUAYAIBHOTO
Pa3BUTHUSI OPTaHU3MOB.
JleneHue KIEeTKH —
Muto3. Ctaauu MUTO3A.
[Tpoueccsl,
MIPOUCXOJSIINE HA
Pa3HBIX CTAJAUSIX MUTO3A.
buonorudeckuii cMbIc
MHUTO3A.
[IporpamMmmupyemas
ruoeIb KIETKH —
arornTo3.
JeMoHcTpanuu:
TaOGauIs! U CXEMBI:
«Ki1eTOUHBIN TTMKITY,
«Penmukanmsa [JJHK»,
«CTpOoeHHrE XPOMOCOMBI,
«MHUTO3»; MarHUTHAS
MO/IEJIb-aNTUIAKAIUS
«/lenenue xkneTku»;
moaens JIHK.
Ob6opynoBanue:
CBETOBOM MUKPOCKOII U
MHUKpOIpenapar
«KapuokuHes B KJIETKax
KOpEIIKa JTyKay.
JlaboparopHsble u
MPaKTUIECKHE PAOOTHI:
JlabopaTtopHas pab6ota Ne
3. «Habnronenne MuTo3a
B KJIETKaX KOHYMKA
KOpEeIIKa JyKa Ha
TOTOBBIX
MHUKpOIIpenaparax»

uHTepdasa,
peayTTUKAIIHS,
XpoOMOcoMa, KapHOTHII,
rarIoOnTHBIH,
IUTLIONTHBIN
XPOMOCOMHBIN HabOD,
XPOMATH/]IbI; MHTO3 €TI0
craauu: ipodasa,
MmeTada3a, anadasa,
Tenodasa.

OnuceIBaTh JKM3HEHHBII
LIMKJI KJIETKH;
MEePEUUCIIATh U
XapaKTepU30BaTh
MEePUO/IbI KJIETOUHOTO
IIMKJIa, CPABHUBATh UX
MEXy COOOM.
OnuceIBaTh CTpOEHUE
XPOMOCOM, KapHOTHUIIOB
OpraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HaOOPBI
KJICTOK.

CpaBHUBATh CTAUU
MHTO3Q.

Paznnuats Ha
MHUKpOIIpenaparax

Y PUCYHKaX CTaJuu
MHTO3Q.

PackpsIBath
OMOJOTHYECKUM CMBICTT
MHTO3a

b7al1-155c¢7245fdbf
https://lesson.academy-
content.myschool.edu.ru/le
sson/a494c3ch-b7c7-4815-
b7al-155c¢7245fdbf
https://lesson.academy-
content.myschool.edu.ru/le
sson/a494c3ch-b7c7-4815-
b7al-155c¢7245fdbf
https://lesson.academy-
content.myschool.edu.ru/le
sson/a494c3ch-b7c7-4815-
b7al-155c¢7245fdbf

Popmsbl
Pa3MHOKEHHUS
OpraHU3MOB

DopMBbI pa3MHOKEHUS
OpraHu3MoB: Oecrosioe u
noaoBoe. Bumsl
Oecroynoro
Pa3MHOXKCHUS: JICIICHUE

PackpeiBath conepkanue
TEPMHUHOB U MOHATHUI:
pPa3MHOXEHHE, KIIOH,
MOJIOBBIE KJIETKU
(rameTsl), sifIIeKJIEeTKa,

https://lesson.academy-
content.myschool.edu.ru/les
son/44d23e03-5225-4e6f-
a455-559e9d843db9
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HaJIBOE€ U TTOYKOBAHHUE
OJIHO- U
MHOT'OKJIETOYHBIX,
criopoobpazoBaHue,
BETe€TaTUBHOE
Pa3MHOKEHHUE.
HckyccTBenHOE
KJIOHUPOBaHUE
OpraHU3MOB, €T0
3HAUYEHHE JUJISl CEIEKLIUH.
[TonoBoe pazmMHOXKEHUE,
€ro OTJINYUA OT
6ecrooro.
Hemoncmpayuu:
Tabnuibl U CXEMBI:
«DOopMBbI pa3MHOKEHHUS
OpraHu3MOBY, «/IBoWHOE
OILJIOJIOTBOPEHUE Y
LIBETKOBBIX PACTECHUI»,
«/leieHne KIeTKku
OakTepumn»,
«BereraruBHOE
Pa3MHOKEHUE
pactenuit», «CtpoeHue
MIOJIOBBIX KJIETOK

CIIepMaTO30U/, 3UT0Ta,
JIeJIeHHEe HA/IBOE,
MOYKOBaHUE, CIIOPYJISIIHS,
dbparmeHTanus,
BETE€TaTUBHOE
pa3MHOXKEHHE, CEMEHHOE
pPa3MHOKEHUE, OTbLICHHUE,
IBOMHOE
OIUIOJIOTBOPEHHUE,
MIOJIOBBIE XKeJIe3bl,
CEMEHHUKHU, TUYHUKH,
OILIIOIOTBOPEHUE
(Hapy»xHOE, BHYTpEHHEE).
XapakTepu3oBarhb
OCOOCHHOCTH ¥ 3HAUYCHHUE
0€ecI10JI0ro ¥ MoJ0BOT0
CIoco00B Pa3MHOKEHHUSI.
Brigenars BUABI
0€ecI0JI0ro pa3sMHOKEHUS;
BBISIBIIATH B3aUMOCBSI3U
MeXay popMamMu U
croco0aMu pa3MHOKEHUS,
U UX OMOJIOTUYECKUM
3HAUYECHUEM.

Bnaners npuémamu
BETE€TaTUBHOIO
pa3MHOKEHUs
KYJbTYPHBIX PACTEHU
(Ha mpuMepe KOMHATHBIX).
XapakTepru3oBaTh
MOJIOBBIE KIIETKH:
SIATIEKIICTKH,
CIIepMaTO30U/Ibl;
BBISIBIIATH OCOOCHHOCTHU
UX CTPOEHUS

Meiio3

Meiio3. Craauu meiiosa.
[Ipoueccsl,
MPOUCXOAIINE HA
CTIUSIX Meo3a.
[ToBenenue xpomocom B
Mmeriose. Kpoccunrosep.
buonoruueckuii CMBICIT U
3HAUYCHUE MENO03a.
Hemoncmpayuu:
Tabauywl u cxemwl:
«JleneHne KICTKN,
«Meio3y.
Obopyoosarnue: MOIETH
JAHK; MmarauTHas
MO/IEJTb-alTUTHKAIIAS
«JleneHue KIeTKu»

PackpsIBaTh conepxanue
TEPMUHOB U MOHATHM:
MeH03, KOHBIOTaIHs
XPOMOCOM, MEPEKPECT
(KpoccuHTOBED)
XPOMOCOM, TaMETHI.
XapakTepru3oBaTh MEN03
KaK CIoco0 KJIETOYHOTO
JIeJICHUS; OITICHIBATH
MEHO03 10 CTaausIM;
CpaBHUBATH CTA/IUH
Melo03a U MUTO3a.
Pa3nuuate Ha pucyHKax
CTaauu Melo3a;
pacKpbIBaTh
OMOJIOTHYECKOE 3HAUYCHHE
Meio3a

https://lesson.academy-
content.myschool.edu.ru/le
sson/0f5f2936-e558-48d1-
869f-eab1c182d9b8
https://lesson.academy-
content.myschool.edu.ru/le
sson/0f5f2936-e558-48d1-
869f-eab1c182d9b8

32



https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8

OobpazoBanue u
pa3BHUTHE MOJOBBIX
KJICTOK.

l'amerorenes — npouecc
00pa3oBaHMs TOJIOBBIX
KJICTOK Yy JKUBOTHBIX.

PackpsIBaTh conep:kaHue
TEPMHUHOB Y MOHATHIA:
raMeTOreHes,

https://lesson.academy-
content.myschool.edu.ru/le
sson/0f5f2936-e558-48d1-

OmnomorBopenue | IToa0BbIE XKee3bl: crepmarorenes, oorenes, | 869f-eab1c182d9b8

CEMEHHUKHU M SSUYHUKHU. CIIEPMAaTO30H ]I, aKPOCOMa,

OOpazoBaHue U pa3BUTHE | SIMLEKIETKA, MOISPHBIC

MOJIOBBIX KJIETOK — raMeT | TEeJbLa.

(cepmaro3onn, XapakTepu30BaTh

SAULEKIIeTKA) — 0COOEHHOCTH

criepMaToreHes U raMeToreHesa y

oorene3. OcoOeHHOCTH KHBOTHBIX U €0 CTaJHH;

CTPOCHHMS SHIEKIETOK U | TTOJIOBBIE KIETKU

CIIEPMAaTO30HIOB. KMBOTHBIX U ONHCHIBATH

OmogoTBOpEHHE. IPOLIECC UX PA3BUTHSL.

[TapTenorenes. CpaBHuBaTh

Hemoncmpayuu: CIIEpMaTOreHe3 M OOTEHE3.

Tabauywl u cxemvl: OnuceIBaTh

«[Ipsimoe u HenpsiMoe OILIO/IOTBOPEHHE,

pas3BHUTHEY, OnonornyecKoe 3HaYCHHe

«[amerorenes y OILIO/IOTBOPEHHUS

MJICKOTIUTAFOIINX U

YEIIOBEKAY.

ObopydosaHue: MOEIH

MeTaazHON XPOMOCOMBI,

MHKPOCKOTI,

MUKpOIIpEnapaThl

«CrniepmaTo30u/1p1

MUJICKOTIATAIOIIETOY,

«Slneknerka

MJICKOTIUTAOIIETOY.

Jlabopamopnuvie u

npaxkmuueckue pabomol:

JlaGopatopHnas pabota Ne

4. «3yuenue cTpoeHus

MIOJIOBBIX KJIETOK Ha

TOTOBBIX

MUKpOIIpenapaTax
WunuBuayansaoe | MaauBuayanbHOE PackpsiBaTh comepkanue | https://lesson.academy-
pa3BuTHE pa3BuTHE (OHTOTEHE3). TEPMUHOB U TIOHSATHA: content.myschool.edu.ru/le
OpraHU3MOB DOMOpHOHATIBHOE OHTOTeHe3, aMOpuoreHe3, | sson/99d9a91a-3f8e-49ch-

pasButue (3MOpHOreHe3).
Oransl SMOPHUOHAILHOTO
Pa3BUTHS Y TO3BOHOYHBIX
KUBOTHBIX:

npoOseHue, racTpyssius,
OpraHoreHes.
ITocTamOpHoHanbHOE
pazBurtue. Tunsl
OCTAMOPHOHAIEHOTO
pa3BUTHS: TIPSIMOE, HE
npsiMoe (JIMYMHOYHOE).
Bimsiaue cpenpl Ha

3Ur0Ta, JpodieHue,
OJacToMephl, MOpyIa,
Onactyna, 61acTorens,
racTpyJia, HeWpya,
OpraHoreHes;
3apOIBITIIEBEIC JTUCTKH:
HKTOJIEpMa, Me30/1epMa,
DHTO/IEPMA;
nocTAMOpHOHATIBHOE
pa3BUTHE: IPSIMOE U
HenpsiMoe (JINYMHOYHOE);
MeTamopdo3, Meracnopa,

bce4-3a2f5e634110
https://lesson.academy-
content.myschool.edu.ru/le
sson/c081bbd7-b846-42ec-
9bb9-c0ff9388e41d

https://lesson.academy-
content.myschool.edu.ru/le
sson/c081bbd7-b846-42ec-
9bb9-c0ff9388e41d
https://lesson.academy-
content.myschool.edu.ru/le
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pa3BUTHE OPTraHU3MOB;
(hakTOpHI, CIIOCOOHBIC
BBI3BIBATH BPOXKICHHBIC
YPOJICTBA.

Pocr u pasButue
pactenuii. OHTOreHe3
LIBETKOBOT'O PACTECHHUS:
CTPOEHHE CEMEHH,
CTaJNM Pa3BUTHUA.
JleMoHcTpanuu:
Tabnuibl U CXEMBI:
«OCHOBHBIE CTaIUU
OHTOTeHe3ay, «lIpsmoe u
HEIPsIMOE PA3BUTHEY,
«/IBoitHOE
OIUIOAOTBOPEHUE Y
LBETKOBBIX PACTCHUI»

MHUKPOCIIOpPa, MbUIBIIEBOE
3€pHO, CIIEPMHUHU,
3apOIbIIEBbIA MEIIOK,
IBOMHOE
OIJIO/IOTBOPEHUE.
OnpenensiTh 3TaIbl
AMOPHOHATIEHOTO
pa3BUTHS XOPAOBBIX Ha
CcXeMmax M Impernaparax u
OMKCHIBATh MPOIIECCHI,
MPOUCXOASAIINE HA
Ka)KIOM dTarie.
CpaBHUBATH MIEPUOJIBI
OHTOT€HEe3a; MPSAMOE U
HeMnpsiMoe (JINYUHOYHOE)
MOCTAIMOPHUOHAIBHOE
pa3BUTHE, 3aPOIBIIIH
YeJIoBeKa U IPYyTUx
XOP/IOBBIX.

OOBSACHATD
OMOoIOrHYecKoe 3HAaUCHHE
pa3BUTHS C
MeTaMop(o30M;
OTPHUIIATEIILHOE BIUSHUE
QJIKOTO0JIsl, HUKOTHHA U
JIPYTHX TEPaTOTEHHBIX
(bakTOpOB Ha pa3BUTHE
3apo/JIblllia YEJIOBEKa.
OnuceIBaTh Mporiecc
JIBOMHOTO
OIUIOJJOTBOPEHUS Y
IIBETKOBBIX PACTEHUH

sson/b676db76-e61e-4f78-
826a-75676e7f5af6

Tema 6. HacaencTs

€HHOCTh U U3MEHYHUBOCTH OPraHu3moB (8 4)

I'eneTnka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYMBOCTH

[Ipeamer u 3agaun
reHeTuku. Ponb
LUTOJIOTUU U
AMOPHOJIOTUH B
CTaHOBJICHUM I'€HETUKH.
Bxuag poccuiickux u
3apyOeKHBIX YUCHBIX B
pa3BUTHE TCHETHKHU.
Mertoabl TeHETUKU
(TuOpPUAOTOTUUECKHH,
LUTOT€HETUYECKUH,
MOJIEKYJISIPHO-
TeHETUYECKUH).
OCHOBHBIE T€HETUYECKHE
noustus. ['enernueckas
CUMBOJIMKA,
HCIIOJIb3yeMasi B CXeMax
CKpEIIMBaHHIA.
Jemoncmpayuu:

PackpsiBaTh conepxkanue
TEPMHUHOB U NTOHATHUM:
I'eH, TEHOM, T€HOTHII,
(beHoTHI, XpOMOCOMBI,
aJJebHbIE TeHBI
(anmenu), TOMO3HTOTA,
reTepo3uroTa,
JIOMHHAHTHBIH MPU3HAK
(reH), pereccuBHbIN
npu3HaK (TeH), yucTas
JUHMS, THOPUIL.
[lepeuncnars u
XapaKkTepu30BaTh METO/IbI
TE€HETUKH:
TUOPUIO0TIOTHUECKHIA,
[IUTOTeHETHUECKHI,
MOJIEKYJIIPHO-
TeHETUYECKHIL;
JIOMHHAHTHBIC U

https://lesson.academy-
content.myschool.edu.ru/le
sson/8088b7fa-1bac-4c85-
9905-a91d41ed37f8
https://lesson.academy-
content.myschool.edu.ru/le
sson/8088h7fa-1bac-4c85-
9905-a91d41ed37f8
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Lopmpemui: T
Mengens, T. Mopran, H.
H. Basuios, C. C.
Yersepuxos, H. B.
Tumodees-PecoBckmii.
Obopyoosarue: MOIEIb-

peLEeCcCUBHbBIEC TPU3HAKU
pacTeHUH U KUBOTHBIX.
[Tonp30BaTbCs
TE€HETUYECKOI
TEPMHUHOJIOTUEN U
CHUMBOJIMKOM JUISl 3aIIUCH

anIIMKAUs TCHOTUIIMYECKUX CXEM

«MoHornopuIHOE CKpCIBAHHS

CKpCILMBaHULY,

repOapuii «I opox

IIOCEBHON»
3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH PackpeiBath compepxanne | https://lesson.academy-
HaCJIeI0BaHHSA HaCJIeI0BaHHSA TEPMUHOB U TIOHSTHIA: content.myschool.edu.ru/le
MIPU3HAKOB. MIPU3HAKOB, MOHOTHOPHIHOE sson/da2765cd-a327-4526-
MonorubpunHoe | ycraHoBieHHbie I CKpeIIMBaHHE, bef3-7eccle3cd9c4
CKpELIMBaHHE Meunnenem. (CHOTUITMYECKHE TPYIIIIBI,

Monorubpuanoe rHOPUIOTOTHUECKHHA

CKpelIMBaHUE. 3aKOH METO/I, YUCThIC JINHUM,

eMHO00pa3us THOPUIOB | TOMUHHPOBAHHE T'CHOB

MIEPBOTO MMOKOJICHHSL. (TMoJTHOE, HETIOJIHOE),

[IpaBuno pacuICIUICHHE B

JOMUHHPOBAHUS. 3aKOH | IOTOMCTBE.

pacIieruieHusI OnuceIBaTh METOIUKY

NpHU3HAKOB. ['unoresa MIPOBE/ICHUS

yuctoThl rameT. [lonnoe | I'. MenaeneM onbITOB 110

Y HETIOJTHOE U3YUCHUIO HACIICIOBAHUS

JOMHHHPOBAHHE. OJTHOH Mapbl MPU3HAKOB Yy

JleMoHCTpanuu: ropoxa IoCeBHOT 0.

IToptpetsr: I'. Mennens. | PackpbiBaThk copepxaHue

TaOmuip! 1 CXeMbl: 3aKOHOB €MHO00pa3Hs

«MoHorubpuaHoe TrUOpUIOB MEPBOTO

CKpEIIMBaHHE H €T TIOKOJICHHS ¥ 3aKOHA

[UTOTCHETUYCCKAsI pacIierieHHSI.

OCHOBa», «3aKOH OOBSCHATH TUIIOTE3Y

pacIIeruIeHHs U ero YHUCTOTHI TaMeT.

[UTOTCHETUYCCKAsI 3anmuchIBaTh CXEMBI

OCHOBa», «3aKOH MOHOTHOPUIHOTO

YHUCTOTHI FaMET. CKpEIINBaHUS, OOBSICHSIThH

OO6opynoBanue: ero IUTOJOTHYECKIE

MOJICTTH-ANTITHKAIAH OCHOBBI U pelaTh

«MoHorHOpuIHOE TeHETHYECKUE 3a/1aui Ha

CKpEIIUBaHUELY, MOHOTHOPHIHOE

«HemomHoe CKpeIIMBaHHe

JTIOMHUHHPOBAHHUEY,

repbapuii «I opox

ITOCEBHON»
JluruopugHoe JluruopugHoe PackpeiBaTh comepkanue | hitps://lesson.academy-
CKpEIlUBaHHUE. CKpellrBaHue. 3aKOH TEPMHHOB U TIOHATHH: content.myschool.edu.ru/le
3akoH HE3aBUCUMOTO JTUTHOPUTHOE sson/67987237-3081-
HE3aBUCHMOTO HacleI0BaHHs CKpeLI1BaHuUE, 4683-970c-1dd5857cf5bf
HacJIeJOBaHHSI MPU3HAKOB. aHAJM3HUPYIOIIEee
NPU3HAKOB I{utoreHernueckue CKpeIIMBaHHUE.
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OCHOBBI TUTHOPHUIHOTO
CKPCIINBAHUS.
Ananuzupyroiiee
CKpCIIUBAHHUE.
Hcnonn3oBanue
aQHAJTM3UPYIOIIETO
CKpEIIUBAHUS JIS
oIpeiesiCHUs] TCHOTHIIA
ocoOu.

OnuceIBaTh ONBITHI I,
MeHnaens no u3y4eHuto
HaCJIe0BAHUS JABYX Hap
MIPU3HAKOB y TOpOXa
IIOCEBHOTO.

PackpriBaTh conepkanue
3aKO0HA HE3aBHCUMOT'O
HaCJICI0BaHMS TIPU3HAKOB.
IIpumeHnATH

Jlemoncmpauuu: MaTEeMaTHYECKHUI pacueT C
Ilopmpempui: T'. IIOMOILBIO METO1A
Menens. MIEPEMHOKCHHS
Tabnuyst u cxemoi: BEPOATHOCTEMN U 3aIUCH C
«urubpuHoe ITOMOIIBI0
CKPCIIHBAHUEY, (EHOTHUITHYECKUX
«luTonornueckue paJMKaJIOB PacHICIICHUS
OCHOBBI TUTHOPHTHOTO [PU3HAKOB Y TIOTOMKOB 110
CKPCIHUBAHUSY. (GEHOTHITY ¥ TCHOTHITY.
Obopydosanue: MOETb- | 3allUCHIBATH CXEMBI
ANTIITHKALAS JTUTHOPUIHOTO
«lurubpugHoe CKpEIIUBaHUS, O0OBACHATH
CKPEIIHBAHUE) €r0 IUTOJIOTHYECKHE
OCHOBBI H PEIaTh
reHETHYECKHE 3a/1a4 Ha
JTUTHOPUTHOE
CKpEIHBAHHE
CuerieHHOe CuerieHHOE PackpsiBaTh conepkanune | https://lesson.academy-
HacJIEIOBaHUE HacCJIELOBaHUE TEPMHUHOB U TIOHATHUH: content.myschool.edu.ru/le
MPU3HAKOB npusHakoB. Pabora T. CIICTUICHHOE sson/a3431d82-087f-46fe-

Moprana o
CLICTVIEHHOMY
HACJIEJOBAaHHIO T€HOB.
Hapymenue cuennenus
T€HOB B PE3yJIbTaTE
KPOCCHHIOBEpa.
XpOMOCOMHas1 TEOPUs
HACJIEICTBEHHOCTH.
I'eneTnyeckue KapTel.
Hemoncmpayuu:
Ilopmpemui: T. Mopras.
Tabnuywl u cxemvi:
«Metio3y,
«['eneTnueckne KapTol
pacTeHui, )KUBOTHBIX U
YEII0BEKAY,
«B3anmopeiicTBue
QJIJIENIBHBIX TEHOBY.
Obopyoosanue:
MHUKpoInpemnapar
«dpo3oduna» (Hopma,
MyTauu GopMsl
KpBUIbEB U OKPACKH

HacJieI0BaHHe IPU3HAKOB,
peKOMOUMHAIINSI TEHOB,
IeHETHYECKUE KapThl
XpPOMOCOM, MOPTaHU/a.
Ha3piBaTh OCHOBHBIE
MI0JIO’KEHUSL XPOMOCOMHOMN
TEeopun
HacyencTeeHHoctu T.
MopraHa; pacKpbIBaTh
conepxanue padbotsl T.
Moprana no
CLETUIEHHOMY
HACJIEJOBAaHUIO T€HOB U
NPUYHHBI HApYILIEHUS
CLEIUICHUS MEXIY
reHaMu. 3anuchiBaTh
CXEMBI CKPEIIUBAHHUSI ITPH
CLIETUIEHHOM
HacJIeAOBaHUN, OOBICHSITE
NPUYHHBI PEKOMOMHALINT
TEHOB, ONPEAENATh YUCIIO
IPYIII CLETJICHUS T€HOB,;
peliaTh TeHeTUYECKUe

aba8-eca3491d454a
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Teja), MUKPOCKOIL,
MO/I€JIb-aNIINKALHS]
«IIepekpéct XxpoMocom».
Jlabopamopmuvie u
npakmuueckue padoomul:

3aJ1a4X Ha CLIEIJICHHOE
HAcJIEJOBaHUE

JlabGopaTopHas pad6ota Ne

5. «A3y4yenue

pe3yIbTaToB

MOHOTUOPHUAHOTO U

JTUTHOPUTHOTO

CKpCIIMBaHUS

y 1po30(huITbl HA

TOTOBBIX

MUKpOITperaparax»
['eneruka mona. ['enetunka mona. PackpsiBath conepkanue | https://lesson.academy-
Hacnenopanue XpOMOCOMHOE TEPMHHOB U TIOHSATHI: content.myschool.edu.ru/le
MIPU3HAKOB, OTIpe/ieNICHUE ImoJa. XPOMOCOMHBII HA0OP, sson/f9e74bbf-4477-4452-
CIICTJIEHHBIX C AyTOCOMBI 1 MOJOBHIE ayTOCOMBI, MTOJIOBBIE b5a1-3f990c947800
0JIOM XPOMOCOMBI. XPOMOCOMBI,

I'omorameTHbIe U rOMOTaMeTHBIN TIOJ,

reTeporaMeTHbIC reTeporaMeTHbIH Mo,

OpTraHU3MBI. CICTICHHOE C TI0JIOM

HacnenoBanue HacJIeJ0BaHHE TIPU3HAKOB.

MPU3HAKOB, CIETUICHHBIX | OOBACHATH

C TIOJIOM. [UTOJIOTHYECKUAE OCHOBBI

Jemoncmpayuu: XPOMOCOMHOTO

Ilopmpemui: T MEXaHU3Ma OINPEICIICHUS

Menpgens, T. Mopras, 1oja y pasJIM4HbIX

H.N. BaBunos. OpraHu3MOB.

Tabauywl u cxemvi: CpaBHHBATh

«[eHeTnka monay, 3aKOHOMEPHOCTH

«3aKOHOMEPHOCTH HACJICIOBaHHS TTPU3HAKOB,

HaCJICIOBaHHUS, CICTICHHBIX U HE

CIICTUIEHHOTO C TTOJIOM», | CHEIICHHBIX C ITOJIOM.

«Kapuortunsl yenoBeka 1 | PemaTth reHeTHYeCKHe

KHUBOTHBIX)» 3aj1a4M Ha HACJICIOBAHUE

CIIETUIEHHBIX C MTOJIOM
NPU3HAKOB

W3MeHYHBOCTB. W3menunBOCTh. Brbi PackpsiBaTh conepkanue | https://lesson.academy-
Henacnencrsennast | U3MEHUYNBOCTH: TEPMHUHOB U TIOHATHUH: content.myschool.edu.ru/le
W3MEHYHBOCTH HeHacJaeACTBEHHAs U U3MEHYHMBOCTD, sson/e1564a9c¢c-0f9c-4060-

HacyencTBeHHas. Ponb HACJIeICTBEHHAS abd6-435067cecl4d

cpelnbl B HU3MEHYHUBOCTb,

HEHACIIE/ICTBEHHOU HEHACJICICTBCHHAS

U3MEHYHBOCTH. HU3MEHYHUBOCTb,

XapakTepucTuka MOTU(UKAITIOHHAST

MO TUGUKAITHOHHON HU3MEHYHUBOCTb,

U3MEHYMBOCTH. BapUAaIlMOHHBIN P,

BapraunonHslii psaa u
BapHalliOHHAsl KpUBasl.
Hopwma peakuun
MpU3HaKa.

BapHaHTa, BapHallMOHHAs
KpHUBas, IpU3HAK, HOPMa
peaxuuu,
KOJIMYECTBEHHbBIE U
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KonuuecTBeHnnbie
KaueCTBEHHbIE IPU3HAKU
Y UX HOpMa PEaKIIHH.
CaoiicTBa
MOIU(PHUKAITIOHHOM
U3MEHUYUBOCTH.
JeMoHcTpanuu:
Ta0auIel 1 CXEMBL:
«Buasl I3AMEHUHNBOCTH,
«MoauduxanuonHas
U3MEHUYUBOCTH.
JlaGopaTopHblie U
MPAKTUYECKHE PAOOTHI:
JlaGopaTopHas padota Ne
6. «3yuenue
MOAU(PUKAITIOHHOM
W3MCHUYUBOCTH,
MTOCTPOCHHE
BapHUAIIIOHHOTO PAJa U
BAPUALIMOHHON KPUBON»

KaueCTBEHHbBIE MTPU3HAKHU.
KnaccudumupoBars BB
W3MCHUYUBOCTHU U
BBIABJIATH MX
OHOJIOrHYECKHUE
OCOOEHHOCTH.
[Iepeuncnars cBolcTBa
MoAU(UKAITMOHHON
W3MCHUYUBOCTHU U
00BACHATH €€ 3HaUeHUE
JUISl OPTaHU3MOB.
Pazanuaare
KOJIMYSCTBEHHBIC U
Ka4yeCTBEHHbBIC MPU3HAKY,
CTPOUTH BapUALIMOHHBIN
psia, BapHAIlMOHHYIO
KPUBYIO, BBIYUCIIST
cpeHee 3HaUCHUE
MpU3HaKa

Hacnencrsennas
U3MEHYUBOCTH

HacnencreenHnas, niu
FeHOTUIINYECKas
U3MEHYUBOCTb.
KomOunaruBHas
W3MEHYHUBOCTh. Meno3 1
IOJIOBOM IpOLIeCC —
OCHOBa KOMOMHATHBHOM
W3MEHYUBOCTH.
MyranmonHnas
W3MEHYUBOCTb.
Knaccudukanus
MyTaliii: TeHHBIE,
XPOMOCOMHEBIE,
T€HOMHBIE.

YacToTa 1 NpU4HHbI
MyTanui. MyrareHHbie
¢bakTopsl. 3aKOH
TOMOJIOTUYECKHUX PSIOB B
HacJIeACTBEHHON
n3MenunBocty H. 1.
Basuiiosa. BHesinepnas
HAaCJIEACTBEHHOCTh U
M3MEHYUBOCTb.
Hemoncmpayuu:
Lopmpemui: T'. ne @pus,
H. U. BaBuiios.
Tabnuyst u cxemol:
«MyTannoHHas
U3MEHYUBOCTHY.
O6opynoBanue:
MHUKPOCKOIIL,
MHUKpOTIpenapar

PackpsIBaTh conepxanue
TEPMHUHOB Y MOHATHIA:
HACJICACTBCHHAS
W3MEHYHUBOCTb,
KOMOHMHaTHUBHAs
W3MEHYHBOCTb,
MyTaIlMOHHAs
W3MEHYMBOCTh, MYTaHT,
MYyTAaIiH: TCHHBIE,
XPOMOCOMHBIE,
T€HOMHBIE; TTOJIUILION NS,
AHEYIUIOUIUs, MyTareHsbl.
XapakTeprus3oBaTh
HACJIEICTBEHHYIO
W3MECHUYHBOCTE;
dbopMyTupOBaTh 3aKOH
TOMOJIOTUYECKUX PSIOB B
HacJIeqCTBEHHOU
u3mMeHduBoctu H. H.
BaBunoBa v 00BSICHATE
€ro 3HaYCHHE IS
OMOJIOTHH U CEJIEKIUH.
Knaccudumnuponatsb
MyTaIliH: TCHHBIE,
XPOMOCOMHbBIE, TEHOMHbIE
Y IPUBOAUTH TPUMEPHI
MyTaLuu.

OOBSICHATH IPUUUHBI
BO3HUKHOBCHUS
MyTalui, posib (pakTopoB-
MYTareHoB.

CpaBHUBATH BUJIBI

https://lesson.academy-
content.myschool.edu.ru/le
sson/e1564a9c-0f9c-4060-
abd6-435067cecl4d
https://lesson.academy-
content.myschool.edu.ru/le
sson/e1564a9c-0f9c-4060-
abd6-435067cecl4d
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«Jlpo3oduna» (Hopma,
MyTaIuu GOpMBI
KPBUIbEB U OKpacKa
TeJa); KOMHATHBIC
pacTeHus ¢ ecTpou
OKPACKOM JIUCTHEB.
JlaboparopHsbie u
MPAKTUYECKHE PAOOTHI:
Jlaboparopnas pabota Ne
7. «AHQJIN3 MyTalMil y
Ipo30( Bl Ha TOTOBBIX
MUKpPOITperaparax»

MYyTallUi; BBISBIATH
MIPUYUHBI
HACJIEACTBEHHON
M3MEHYUBOCTH,
HMCTOYHUKU MYTareHoB B
OKpY>Kalolleu cpee
(KOCBEHHO).
XapakTepu3oBarhb
BHESIICPHYIO
HACJIEICTBEHHOCTD U
U3MEHYUBOCTh

T'enetuka
yeJ0BEKa

I'eneTnka yemoBeka.
KapuoTum yenoseka.
OCHOBHBIE METObI
FeHETUKHU YEeIOBEKA:
TCHEaJIOTHYCCKHH,
OIM3HELIOBBIN,
IIATOTeHETHUECKHH,
OMOXMMUYECKHH,
MOJICKYJISIPHO-
TeHETHYCCKHH.
CoBpeMeHHOE
ompe/ieJICHUE TCHOTHUIIA:
IMOJIHOT'€HOMHOE
CEKBCHUPOBAHME,
TCHOTUITUPOBAHUE, B TOM
yuciae ¢ noMomiso I1IP-
aHaJIM3a.
HacnencreeHnnsie
3a00JIcBaHUS YEIOBEKA:
TCHHBIC OOJIE3HH,
00JIe3HU C
HACIIeICTBCHHOMI
MPeIPacIoIOKEHHOCTHIO,
XPOMOCOMHBIE OOJIE3HHU.
CoMaTHyecKue 1
TeHEpATUBHBIC MYTAIIHH.
CTBOJIOBBIE KJICTKH.
[TpuHIMIIBI 310POBOTO
o0pasa KHU3HH,
JINarHOCTHKH,
npopUIAKTUKY U
JIEUYEHHS TEHETHYECKUX
Ooie3neil. Meauko-
FeHETHYECKOE
KOHCYJTBTUPOBAHUE.
3HaueHne Me JUIIMHCKOMN
T€HETUKH B
MIPEIOTBPANICHUH
JICYCHUH T€HETHYCCKHX
3a00JIcBaHNH YeIOBEKa.

PackpsIBath conep:xanue
TEPMHUHOB U TIOHATHUH:
KapUOTHIT YEIIOBEKA,
[UTOTEHETHYECKUN
METO/1, TCHEATOTMYSCKUN
METO/I, POJIOCIIOBHBIE,
OJIM3HELIOBLIA METOI,
HACJIEJICTBEHHbBIC
007e3HH: (MOHOT€HHBIE, C
HACJIEICTBEHHOU
MIPEIPACIIONOKECHHOCTBIO,
XPOMOCOMHBIE), METUKO-
TCHETUYECKOE
KOHCYJbTUPOBaHUE.
[Tepeuncnars
0COOEHHOCTH U3Y4EHUS
TCHETHKH YeJIOBEKa;
MPUBOJIUTH TPUMEPHI
HACJICJICTBEHHBIX
OoJIe3HelH YeI0BeKa,
XapaKTepU30BaTh METOJIBI
UX MPOPUIAKTHUKH;
000CHOBBIBATh 3HAYCHHE
MEIMKO-TeHETHYECKOTO
KOHCYJIbTHPOBAHUSI.
BEISBISATE B CpaBHUBATH
MeXy coO0M
JIOMHHAHTHBIC U
periecCUBHbBIE TIPU3HAKU
YeIIoBeKa.

CocraBnAaTth u
AHATM3UPOBATH
POJIOCTIOBHBIE YETIOBEKA

https://lesson.academy-
content.myschool.edu.ru/le

sson/143bch4f-232b-4e0c-
84a7-7b6b48306d6b
https://lesson.academy-
content.myschool.edu.ru/le

sson/133b0166-fc35-4a91-
a264-14aaee2f5897
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JleMoHcTpanuu:
TaOauIel 1 CXEMBIL:
«HacnenoBanue pe3yc-
bakTopay, «I'eHeTuka
TPYII KPOBWY.
JlaGopaTopHbie U
MPAKTUYECKHE PAOOTHI:
[TpakTrueckas pabora Ne
2. «CocraBiieHue u
aHaJIu3 POJIOCIOBHBIX
YEJIOBEKa

Tema 7. Cenexknus

OPraHu3MoOB, OCHOBbI O0MOTeXHOJIOTHH (3 4)

Cenexuus KaK
HayKa | IPoLecc

Cenexuus Kak HayKa u
rporecc. 3apoKIaeHue
CEJIEKLIMH U
JOMECTHKalUs. YUyeHue
H. 1. BaBunosa o
LEHTPaxX MHOr000pasus u
IIPOUCXOXKACHUS
KYJIbTYPHBIX PACTEHUM.
LleHTpsI IpOUCXOKACHUA
JOMAIIIHUX KUBOTHBIX.
Coprt, mopoa, mramm.
JlemoHcTpauu:
IToptpersr: H. U.
Basuiios.

TaOnuis! U cxeMbl: KaprTa
«lenTprl MHOTOOOpa3us
U TIPOUCXO0XKJICHUS
KYJIbTYPHBIX PACTCHHI,
«ITopoapl nomMamHUX
XKHUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
O6opynoBaHue: MyJISHKA
IJI0JI0B U KOPHETLJIOI0B
IUKUX GOpPM U
KYJIbTYPHBIX COPTOB
pacteHuil; repbapuit
«CenbCKOX035HCTBEHHbIE
pacTeHus»

PackpsIBaTh conep:xanue
TEPMHUHOB U TIOHATHUH:
CEJIEKIIMs, COpT, OPO/Ja,
[ITaMM, JOMECTUKALUS,
WIHM OJIOMAIIHUBAaHUE,
LEHTPbI MHOT000pa3us u
MIPOUCX 0K ICHHS
KYJIbTYPHBIX PACTCHHUH U
JKUBOTHBIX,
ruOpuI3aIms,
HCKYCCTBEHHBIN 0TOOP.
HasbiBaTh U cpaBHUBATH
OCHOBHBIE 3TaIlbl
pPa3BUTHUSA CEIEKIUH.
W3narates yuenune H. U.
BasunoBa o nenTpax
MIPOUCX 0K ICHHS
KYJIBTYPHBIX PACTCHHIA;
pa3ianyaTh EHTPHI Ha
KapTe MHpPa, CBSI3bIBATh MX
MECTOIOJIOKEHHE C
o4araMy BO3HUKHOBEHHUS
JIPEBHENIIINX
LUBUJIU3ALUN.
CpaBHuBath copra
KYJIBbTYPHBIX PACTCHHUIA,
MTOPOJIBI TOMAITHUX
JKUBOTHBIX U UX TUKHUX
MIPEJIKOB.

OueHuBath posb
CEJIEKIINH B 00ecIIeueHun
IIPOJIOBOJILCTBEHHOM
0e301macHOCTH
4eJI0BEYECTBA

https://lesson.academy-
content.myschool.edu.ru/le
sson/86acad55-2279-4152-
a48a-840d20ce0270

Metonabl
JOCTUKEHUS
CEJIEKIINU
pacTeHui u
KUBOTHBIX

CoBpeMEHHbBIE METOIbI
cenekuu. MaccoBblii U
VHIUBUYTbHBIN
OTOOpHI B CEIEKITUU
pacTeHUH U KUBOTHBIX.
Onenka ’KcTepbepa.

PackpsIBaTh conepxanue
TEPMUHOB U TIOHSATHIA:
HCKYCCTBEHHBIN 0TOOp,
MaccoBBIi 0TOOP,
WHIUBHUIYAJIBHBIA OTOOD,
IKCTEPHED,

https://lesson.academy-
content.myschool.edu.ru/le
sson/133b0166-fc35-4a91-
a264-14aaee2f5897
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bnmskopoacTBeHHOE
CKpEeIIMBaHUE —
uHOpuuHT. Yucras
nuHus. CKpeliruBaHme
YHUCTBIX JIMHUU.
I'eTeposuc, nim
rudpuaHas cuia.
Heponctesennoe
CKpEUIMBaHUE —
ayTopuaunr. OtaanéuHas
rudpuansanus u eé
ycnexu. IcKkyccTBEeHHBIN
MyTareHe3 u MmoJiy4eHue
MIOJIUTIIIOU/IOB.
JocTrkeHus cesieKIuu
pacTeHUiA, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
JleMoHcTpanuu:
IToprpetsr: U. B.
Munuypum, I'. 1.
Kapneuenko, M. @.
HBaHoB.

TaOauIs! U CXEMBI:
«Otnanennas
rUOpUAU3AIIHY,
«PaboTts! akagemuka M.
®. NBaHoBay,
«[Tomummonmusy.
O6opynoBaHue: MyJISHKA
TIJI0JIOB ¥ KOPHETUIOI0B
IUKUX GOpM U
KYJIbTYPHBIX COPTOB
pacTeHui.
JlaGopartopHsble 1
MPaKTUYECKHE PaOOTHI:
Oxckypeusi «OCHOBHBIE
METOJbI U JOCTHKEHUS
CEJIEKIINN PACTECHUM U
KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO,
IUIEMEHHYIO epMmy,
COPTOUCTIBITATEIbHBIN
Y4aCTOK WM TEIJIMYHOE
X0351CTBO)

OIU3KOPOJICTBEHHOE
CKpCIBAHHE, YUCTAS
JUHMS, TETEPO3UC,
HEPOJICTBEHHOE
CKpEIIUBaHHE,
HMCKYCCTBEHHBIN
MyTareHe3, MOJTUILIONIbIL.
CpaBHuBath (OpPMBI
HCKYCCTBEHHOTO 0TOOpa
(MaccoBoro u
WHUBUIYAILHOTO), BUJIBI
rUOpUIU3AIHT
(6TM3KOPOJCTBEHHON U
OTJAJICHHOH ), CIIOCOOBI

MOJIYYCHHUS MOJIMIITIOUIOB.

[IpuBOANTH PUMEPHI
JIOCTUKEHUH CENEKIINU
pPacTeHUH U KUBOTHBIX

buorexnonorus
Kak OTpacib
MPOU3BOACTBA

buorexnonorus kak
OTpaciib MPOU3BOJICTBA.
['enHas uHx)eHepusi.
DTanbl CO3JaHus
pexombunantHoit [JHK u
TPaHCTE€HHBIX
opranusmoB. Kierounas
nHxeHepus. Kilerounsie

PackpbiBaTh conepxkanue
TEPMHUHOB U ITOHATHUM:
OMOTEXHOJIOTHS,
KJIETOYHAsI HH)KCHEPHUSI,
TeHHasl NHXKEHEepUs,
KJIOHUPOBaHHUE,
TPaHCT€HHbIE OPTaHU3MBI,
I'MO (renernyecku

https://lesson.academy-
content.myschool.edu.ru/le
sson/133b0166-fc35-4a91-
a264-14aaee2f5897
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KYJBTYpBI.
MHuKpOKIIOHATIBHOE
Pa3MHOKEHHUE PACTECHUM.
KnonupoBanue
BBICOKOIIPOTyKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX
OpraHU3MOB.
DKOJIOTUYECKHUE U
ATHYECKHE MTPOOIEMBI.
I'MO — renernuecku
MOJU(UIIMPOBAHHBIC
OpraHHU3MBI.
JeMoHcTpanuu:
Ta0auIel 1 CXEMBL:
«OOBEKTHI
OMOTEXHOJIOTHM,
«KiteTouHbIe KyIbTYpHI U
KJIOHUPOBAHUEY,
«KoHcTpyupoBanue u
MEPEHOC T€HOB,
XPOMOCOM

MOIU(UIIMPOBAHHBIE
OpTaHU3MBI).
XapakTeprus3oBaTh
OMOTEXHOJIOTHIO KaK
OTpacJb MPOU3BOJICTBA,
OCHOBHbIE

JOCTHKEHUS
OMOTEXHOJIOTUHU B
obnactu
MIPOMBIIIJICHHOCTH,
CEeJBbCKOI0 XO351CTBA U
MEAUIIUHBI.
Ilepeuncnars u
XapaKTepu30BaTh
OCHOBHBIC METOJIbI U
JOCTHKEHUS
OMOMHKEHEPUH.
OO0cyxath
HKOJIOTUYECKUE U
STHUYECKHUE ACTICKTHI
HEKOTOPBIX MCCIEAOBAHUN
B o0jacTu
OMOTEXHOJIOTUH
(KIIOHUpPOBaHUS,
HCKYCCTBEHHOT'O
OTLIOIOTBOPEHUS,
HAIPaBIEHHOTO
W3MEHEHUS TeHOMA 1
CO3aHUS TPAHCTEHHBIX
OpraH13MOB)

Pe3eps (1 v)

11 kaacc (34 4, 1 yac B HeJIHJII0, pe3epBHOE Bpems — 2 1)

IIpuMepHbIe TEMbI OcHoBHOE conep:kanue OcHoBHBIC BHBI DJIEeKTPOHHBIE
Kou-Bo yacoB AeATeTbHOCTH y4eoHo-
o0y4aroumxcs MeTOIUYeCKne
MaTepHaJIbl
Tema 1. IBosaonuonHas 6mosorus (9 4)
DBOJIONHSA U [peanochiIKM BOZHUKHOBEHUS PackpsiBaTh https://lesson.academ
METOJIbI €€ HBOJTIOLIMOHHON TEOPHH. coziepKaHue y-
U3y4eHUS DBOJIOIMOHHAS TEOPHS U €€ MECTO | TSpMHHOB M TOHsTHI: | content.myschool.edu
B Onojoruu. Binusaue SBOJIIOIHS, .ru/lesson/08680ea9-
HBOJIIOLIMOHHOW TEOpUU Ha nepexoHbie Gopmbl, | 24b5-4073-9¢88-
pa3BUTHE OMOJIOTUH U JAPYTUX ¢unoreHeTHYECKUE 78991a88f00c

HayK.

CBHUIETEIIHCTBA DBOJIOIMH.
ITaneoHTOOTMUECKHE:
ITOCJIEJIOBATEILHOCTD ITOSIBJICHUS
BHJIOB B MAJICOHTOJIOTHYECKON
JICTOIUCH, TIEPEXOTHBIC (POPMBI.
buoreorpaduueckue: cXoACTBO U

paznuuue ¢ayH u Gaop MaTepUKOB

PSAIBI, BHIBI-
DHJIEMHKH, BUIbI-
PEITUKTBI, 3aKOH
3apO/IBIIIICBOTO
CXOJICTBA,
OMOreHETUYECKUI
3aKOH, TOMOJIOTUYHBIE
M aHAJIOTUYHEIE
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U OCTPOBOB. DMOPHOIOTUYECKHE:
CXOJICTBA U pa3inyus YMOPHOHOB
Pa3HbBIX BUOB MO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIE, AHAJIOTHYHBIE,
PYIMMEHTAPHBIE OPTraHbl,
aTaBU3Mbl. MOJIEKYIIApHO-
OMOXMMHYECKHE: CXOJCTBO
MEXAaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MyTel
y BCE€X JKMBBIX OPTaHU3MOB.
JleMoHCTpamuu:

IToprpertsr: K. JIunnen, XK. b.
Jlamapk, Y. lapsun, B. O.
Kosanesckuit, K. M. bap, D3.
I'ekkens, @. Mrommep.

Tabmuie! 1 cxeMbl: «PazBuTue
OpraHMYECKOro MUpa Ha 3eMiiey,
penbedHbie Ta0IHIBI «3apOABIIIH
MMO3BOHOYHBIX KUBOTHBIX),

OpTraHBbl,
pyAMMEHTapHbIE
OpTraHbl, aTaBU3MBI.
[TepeuncnsiTs
OCHOBHBIE JTAIlbI
pa3BUTHS
3BOJIIOLIMOHHOMN
TEOPHH.
XapakTepus3oBaTh
CBU/IETEJILCTBA
HBOJTIOLUU:
[aJICOHTOJIOTHYECKUE,
o6uoreorpaduyeckue,
SMOPHOIOTUYECKHE,
CpaBHUTEILHO-
aHaTOMHMYECKHeE,
MOJIEKYJISIPHO-
OMOXHMMUYECKHE.
[IpuBoaUTE pUMEpPHI
HepexoaHbIX HopM

«APXEONTEPUKCY. OpraHHU3MOB,
O6opynoBanue: (bUIIOTEeHETHYCCKUX
Oouoreorpaduyeckas KaprTa MUpa; | PSIIOB.
kosutekuus «@opmel coxpanHoctu | [IpuBoauts
MCKONAEeMBIX KHBOTHBIX U (bOopMyITUPOBKH
pacTeHuii»; BIaKHBIC TIpEaparsl | 3aKOHOB
«Pa3BuTHE HACEKOMOTOY, OMOTeHETHYECKOTO U
«Pa3BuTHE JATYIIKN 3apO/IBIIIEBOTO
CXOJICTBA
Ucropus pa3Butust | DBononinoHHas Teopus Y. PackpsiBaTh https://lesson.academ
npexactaBnennit 00 | dapsuna. [Ipeanoceuiku coziepKaHue y-
IBOJIOIUH BO3HMKHOBEHUS TAPBUHU3MA. TEPMHHOB U TMOHsATHIT: | content.myschool.edu
JIBUXKYIIME CUITBI HBOJTIOIIHH CHCTEMAaTHKa, .ru/lesson/dbb6cldl-
BUI0B 10 J[apBuHY (M30BITOUHOE €CTECTBEHHBIN U cf9c-43b5-ae8c-
pa3MHOXEHHE TIPU WCKYCCTBEHHBIN 1a4a8ea05f95
OTPaHMYECHHOCTH PECYPCOB, oTO0pD.
HeolpeaeaEHHass U3MEHYUBOCTb, XapakTepru3oBaTh
0opnba 3a cyliecTBOBaHUE, OCHOBHBIE

€CTECTBEHHBINA OTOOD).
CuHTeTn4eckas TEOpHsl IBOITIOLUN
(CTD) u €€ OCHOBHBIC TTOJIOKEHUS.
JemMoHcTpanuu:

IToprpertsr: K. JIunnen, XK. b.
Jlamapk, Y. lapBuH.

Tabmuip! u cxemsl: «llomymnsiuny,
«Kapra-cxema mapuipyra
nyremectsus Y. JlapsuHay,
«Dopmbl 60pbOBI 32
CYIIECTBOBaHUE», «ECTECTBEHHBIN
ot6op», «MHOroo0paszue COpToB
pacTtenuit», «MHoroobpasue

SBOJTIOIITMOHHBIC UJEH,
KOHLEIILINU U TEOPUH;
CpaBHMBATb B3IJISI/IbI
Ha BUJI ¥ HBOJIIOIIATIO
K. Jlunnes, X.b.

Jlamapka, Y. JlapBuna.

OneHnBaThL BKJIA
JlunHes B pa3BUTHE
CHCTEMAaTUKU U
OOBSICHSITH TPUHITUTIBI
OuHapHOM
HOMEHKJIATYPBI.
XapakTepu3oBaTh
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opoa )KUBOTHBIX»

coJiepKaHue u
3HAUYCHHE
9BOJIIOLIMOHHOMN
xounenmuu X. b.
Jlamapka.
OreHuBaTh
€CTECTBEHHO-HAyUYHbIE
1 COIMAJIbHO-
DKOHOMUYCCKHUE
MPEANOCHUIKH
BO3HUKHOBCHUS
JBOJIFOIIMOHHOMN
teopun Y. /lapuHa.
PackpriBath
coJiepKaHue
3BOJIIOLIMOHHON
teopun Y. JlapBuHa;
CpaBHUBATH
HEONpPEIEIEHHYIO U
OITPENICIIEHHYIO
W3MCHYHMBOCTb,
€CTECTBEHHBIA 1
VCKYCCTBEHHbIN
ot6op, hopmBbI
00pBOBI 32
CyIlIECTBOBAHHUE.
OnuceBaTh
IOJIOXKEHUS
CHUHTETUYECKOU
TEOPHUH IBOJIOLIUU
(CTD) 1 00bsICHATH €€
3HAUCHUE IS

Ouosorun
Bun: xpurepuu u Muxkpossomtonus. [onmynsamnus kak | PackpbiBaThb https://lesson.academ
CTPYKTYpa. €IMHHIIA BU/IA U SBOJTIOIHH. cojiep)KaHue y-
Iomynsanus xak xak | Jemoncmpayuu: TEepMHHOB 1 MoHsTHI: | content.myschool.edu
JJIeMEHTapHas Tabnuyet u cxemoi: «Ilomynsiuuy, | MEKpo3BoONHUs, BU, | .ru/lesson/7a22c0f1-
€MHMIIA BUJA «MyTanoHHas: U3BMEHYUBOCTD). KpUTEPUU BUIA, 1169-4450-8585-
Obopyoosanue: MUKPOCKOTI, apeaJt, TOmyJIsIHS, b2ad01be75af

MHUKponpenapat «J{po3opuna»
(Hopma, MyTanuu HopMbl KPbLIHEB
U OKpacKH Teja), MOJIENb-
anmukanus «llepexpéct
XPOMOCOM.

JlaGopaTopHbIe U TPAKTUYECKUE
paboTHI:

JlaGopaTopnas pad6ota Ne 1.
«CpaBHEeHHE BUOB 1O
MOP(OJIOTHIECKOMY KPUTEPUIO»

reHO(OH/I, MyTaIllH,
KOMOMHAIIMH F€HOB.
XapakTepu30BaTh BUJL
KaK OCHOBHYIO
CHUCTEMATUYECKYIO
eIMHUILY U
LEJOCTHYIO
OMOJIOTHYECKYIO
CUCTEMY.

Beiaensate xpurepun
BUJIA
(Mopdosornyeckui,

https://lesson.acade
my-
content.myschool.ed
u.ru/lesson/6111c6b
6-69b6-421c-80bf-
7dc4f8a6f511

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/bac095e5-
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(U3NOTOTHYECKUH,
OMOXHMUYECKHH,
TCHETHUYCCKUI,
9KOJIOTHYCCKHH,
reorpagpuuecKuii) u
MPUMEHSATH KPUTECPUHU
JUUIS OITUCAHUS
KOHKDPETHBIX BHJIOB.
XapakTepu3oBaTh
MOMYJISIIUIO KaK
CTPYKTYPHYIO
eIVMHUILY BUA U
SBOJIIOIUH.
OnuceiBaTh
MONYJIALHIO TIO
OCHOBHBIM
MMOKa3aTeJIsIM: COCTaB,

CTPYKTYpa

fa3b-43c0-ael8-
48043f9bdfe

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/923cbdce-
4ef1-4295-b671-
£268ad583c02

JIBHOKyIIME CHIIBI
(?71eMeHTapHbIE

(baxTopsl)
IBOJIFOLIMU

JBwmxyme cuibl ((hakTopsl)
9BOJIIOLIM BUJIOB B IIPUPOJIE.
MyTanuoHHBIN IPOLECC U
KOMOMHATUBHAs: U3MEHUYUBOCTb.
[omynsmoHHbIe BOTHBI M Iperd
re”oB. M3omsmus 1 Murpanus.
Hemoncmpayuu:

Tabauysr u cxemol.: «JBHKyIINE
CHJIBI 3BOJIIOLIM

PackpsiBath
coJiep>KaHue
TEPMUHOB U IIOHATHH:
KOMOMHaTHBHAS
U3MEHYUBOCTb,
MYyTalllH,
MYTallMOHHBII
rpotiecc,
MONYJISIIIMOHHBIE
BOJIHBI, Ipetid) reHoB,
W30JIALINSI, MUTPAIUH.
XapakTepus3oBaTh
3JIEeMEHTapHbIE
(hakTopbI IBOTIOLUU:
MYTallMOHHBII
polecc,
KOMOMHaTHBHAS
W3MEHYUBOCT,
MOMYJISIITHOHHBIE
BOJIHBI, JIpeii( reHoB,
W30JISIIHS, MUTPALIUSL.
VYcraHaBiuBaTh
MIPUYUHHO-
CJIEICTBEHHBIE CBS3H
MEXy MEXaHU3MOM U
pe3yJbTaToM
JEHCTBUS IBIKYIIUX
cuJ1 (3JIEeMEHTapHbIX
(hakTOpOB) PBOJIOIUHU

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/304a891f-
8df8-4b19-9753-
8f3275cae0f6

EcTtecTBeHHBIN
0oTOOp U ero GopMmbl

EctectBenHsIi 0TOOD —
HaNpaBIAOMUN haKkTop
ABOJIIOLIMUA. POPMBI ECTECTBEHHOTO
otbopa.

JleMoHCTpamuu:

PackpsiBath
coJiep>KaHue
TEPMHUHOB U TIOHSATHUI:
€CTECTBEHHBIN 0TOOD,
O6opb0Oa 3a

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/4b606f7{-
48be-4b4b-a371-
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TaOmuIBl U CXEMBI:
«EctectBennsIit 0T60p», «boprda
3a CYIIECTBOBAHUEY

CYIIIECTBOBAHHE.
OnunceIiBaTh MEXaHU3M
JEUCTBUSA
€CTECTBEHHOI'O
otOopa.
XapakTepu3oBaTh
(bopmbI
€CTECTBEHHOI'O
otOopa (IBIKYIIUH,
CTAOWIIM3UPYIOIIHH,
JTU3PYITUBHBIN) U
CPaBHHMBATh UX MEXTY
COOOH.
XapaxkTepus3oBaTh
00prOy 3a
CYLIECTBOBAHHE U
CpaBHUBATH €€ BUIBI
(MexBUIOBAS,
BHYTPUBUJIOBas,
6opn0a c
HeOJIaronpus THHIMU
(hakTopamu BHEUTHEH

CpeJibl)

6e90263ch659

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/4b606f71-
48be-4b4b-a371-
6€90263ch659

Pesynbrarsl
9BOJIIOLIUU:
IpUCIOCOOIEHHOCTh
OpPTaHU3MOB U
BU000pa30BaHue

[Tprcnoco0IeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT 3BOJIOLUU.
[Tpumeps! pucnocobaeHut y
Oopranu3mMoB. ApoMop(o3bl U
uanoagantanuu. Bug u
BUJ000pazoBanue. Kpurepuu
Buga. OcHOBHBIE (DOPMBI
BUJI000pa30BaHuUs:
reorpagpuueckoe, 3K0JI0rHUeCcKoe.
Hemoncmpayuu:

Tabauyst u cxemvl:
«[IpucrnocobaeHHOCTD
opranu3MoBy, «I'eorpaduueckoe
BUJI000pa30BaHUey,
«IKOJIOTUYECKOE
BU000pa30BaHUE.
Obopyoosanue:

Kosutekus «[IpuMepsl 3alUTHBIX
pUCTIOCOOICHNH Y )KUBOTHBIX»,
KOJIJIEKIMSI HACEKOMBIX C
pa3TMYHBIMU TUTIAMH OKPACKH;
Ha0Oop IUIO/IOB U CEMSIH.
JlaGopaTopHbIe U TPAKTUYECKUE
paboTHI:

JlaGopaTopnas pab6ota Ne 2.
«Onucanue Npucrnoco0IeHHOCTH
OpraHu3Ma M €e OTHOCHUTEILHOTO
XapakTepay

PackpriBath
coJiepkaHue
TEPMHUHOB U TIOHSATHUH:
MPUCTIOCOOIEHHOCTb,
MOKPOBUTEIHCTBEHHAS
Y TIpeIoCTeperaronias
OKpacka, MaCKUpOBKa,
BUJI000pa3oBaHueE.
OnuceiBaTh MEXaHU3M
BO3HUKHOBEHUS
IPUCTIOCOOTICHH Y
OpPTaHHU3MOB.
BoIsiBasTH 110
U300paKeHHsIM, Ha
KUBBIX U
(bUKCHpPOBaHHBIX
rpenapaTtax MpuMephbI
MIPUCTIOCOOICHHOCTH
pacTeHui u
KUBOTHBIX K
YCIIOBHSIM CPEJIbI
oOuTaHus,
JTOKa3bIBaTh
OTHOCHUTEIbHYIO
11enecoo0pa3HoCTh
MIPUCIIOCOOTICHUH.
XapakTepu3oBaTh
CHOCOOBI U
MEXaHU3MBI

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/4b606f7f-
48be-4b4b-a371-
6€90263ch659

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/4b606f7{-
48be-4b4b-a371-
6e90263ch659
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BUZI000pa30BaHus;
OITUCHIBATH U
CpaBHUBATh OCHOBHBIC

hopmbI
9KOJIOTUYECKOTO U
reorpadu4ecKoro
BHJI000pa30BaHUS
Hamnpasnenus u Maxkpo3BOJIFOLIHS. PackpbiBaTh https://lesson.academ
IIyTU DOpMBI IBOJIFOLIUU: coaepKaHue y-
MaKpO3BOJTFOIIHH dueTrueckas, TMBEpreHTHas, TEpMHHOB U TOHsTHI: | content.myschool.edu
KOHBEPTeHTHAs, MapalieIIbHAS. MaKpO3BOJIOIHS, ru/lesson/6111c6b6-
HeoOpaTiMOCTh 9BOJIIOIIH. ¢uorenes, 69b6-421c-80bf-
[TpoucxoxaeHue OT OMOJIOTUYECKHIA 7dc4f8a6f511
HECTICIUAIM3UPOBAHHBIX MTPEIKOB. | MPOTPECC U perpecce,
[Tporpeccupyromas apomopdos,
crienuanu3anus. AJlanTUBHAS WIM0aIaNTalus,
panuarms. o01as Jerenepanus,
Jemoncmpavyuu: aJlanTHBHAS
Tlopmpemuwi: A. H. CeBep1ios. paauanus.
Tabauyvl u cxemoi: XapakTepu3oBaTh
«ApoMOphO3bI», (hOpPMBI IBOJIOIIHH.
«Mnnoananramumy, «O0ras BrrsiBisath
JIereHeparus». apoMop(ho3bl U

ObopyodosaHue: MOJEIb
«OCHOBHbBIE HallpaBJICHUS
9BOJIIOLIUMY»; 00bEMHAsT MOJIETb
«CTpoeHue rojloBHOro Mo3ra
MO3BOHOYHBIX)»

UANOAJANTALIN Y
pacTeHui u
JKUBOTHBIX.
CpaBHHBaTH
OMOJIOTHYECKUI
nporpecc u
OMOJIOTHYECKUI
perpecc, apomopdo3,
UIA0AJAITAIINIO U
001IIyI0 JIeTeHepalnio.
BrsiBiaTe
B3aUMOCBSI3H MEXKIY
MyTSIMH U
HaIpaBICHUSIMU
SBOJIIOLIMN Y PACTEHUN
U YKUBOTHBIX

Tema 2. Bo3HukHoBeHHe M pa3BuTHE KU3HU Ha 3emae (9 4)
Ucropus xu3uu Ha | JloHaydHBIE IPEICTABICHUS O PackpsiBaTh https://lesson.academ
3emuie ¥ METOJIBI €€ | 3apOXKJCHUU KU3HU. HaydHble coziepKaHue y-
U3yUYCHUSI. TMITOTE3bl BO3HUKHOBEHUSI )KHM3HA | TEPMHUHOB M ToHsTHI: | content.myschool.edu
T'unoressl Ha 3emiie: a0UOreHes u KpearmoHu3M, .ru/lesson/d5d4ce86-
HPOUCXOXKIICHUS nancnepmus. XuMuuecKast abuorenes, putanusm, | b439-4abe-p498-
YKU3HU Ha 3emiie HBOJIIOIMS. AGMOTEHHBIN CUHTE3 MTaHCIIEpMUs, ab8377cd47d4

OpPraHUYECKUX BEIIECTB U3 01011033, KOAIePBATHI,

HEOPraHUYECKUX. IpOOUOHTEI,

DKCHepUMEHTATIbHOES CUMOMOTEHE3.

HOATBEPKICHHE XUMHUYECKOM XapaxkTepu30BaTh

sBoonni. HauanbHbie STarbl METOJIbI U3yUYCHUS

OMOJIOTHYECKO IBOJIIOINH. HCTOPUYECKOTO
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['unoreza PHK- mupa.
dopmMupoBaHre MEMOpPaHHBIX
CTPYKTYpP ¥ BO3HUKHOBEHHUE
MPOTOKJIETKH. [IepBbie KIIeTKU U
uX 3BOIOIMSA. POpMUPOBAHUE
OCHOBHBIX T'PYIII )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuoi:

®. Penu, JI. [Tactep, C. Mumnep,
A. W. Onapus, I'. FOpu.
Tabauyvl u cxemvi:
«Bo3uuknoBenue CoaHEeUHOU
cuctembl», «Pa3Burue
OpPraHUYECKOr0 MUPay,
«PacturtenbHas KIeTKa,
«KuBoTHas KIeTKaY,
«IIpokapuoTuyeckas KIeTKa»

MPOIILJIOTO 3eMJIH.
[TepeuncnsTs
OCHOBHBIE 3TaIlbI
XUMHYECKOH U
OMOJIOTUYECKOU
IBOJTIOIHH.
W3narate conepxanue
TUIIOTE3 U TEOPU
BO3HUKHOBEHHUS
JKU3HU Ha 3emJie
(kpeanmonusma,
CaMOIIPOU3BOJILHOTO
3apOKACHUS
(CIOHTaHHOTO),
MaHCTIEPMUH,
runore3sl PHK-
MUDA).

OnwuceIBaTh
skcriepuMeHTsl C.
Munnepa u I'. FOpu
O MOJIY4YEHHUIO
OpraHUYECKUX
BEIIECTB U3
HEOPTaHUYECKUX
myTéM abMOr€HHOTO
CHUHTE3a

OcHOBHBIE 3TaIlbl
9BOJIIOLIUH
OpraHUYECKOTo
MUpa Ha 3eMIIe,
pa3BUTHE KHU3HH T10
9paM U NepuoaaM

PazButue xxu3Hu Ha 3emiie 1o
spam u nepuojam. Karapxeil.
Apxeiickas 1 mpoTepo30icKast
opsl. Ilaneo3oiickas spa u e€
MepPHOJIbl: KEeMOPHUNCKHIA,
OPIOBUKCKHW, CHITYPUHCKUH,
JICBOHCKHI, KAMEHHOYTOJIbHBIH,
MIEPMCKHM.

Me3so30iickas 3pa U €€ IepUOIBbL:
TPUACOBBIN, FOPCKUH, MEJIOBOM.
KaiiHo30iiCcKas 3pa U €€ Neproabl:
MaJICOT€HOBBIN, HEOT€HOBBIM,
AQHTPOIIOT€HOBBIM.
XapakTepucTHUKa KJIuMara u
re0JIOTMYECKUX IPOLIECCOB.
OCHOBHBIE Tarbl YBOTIOIUN
PaCTUTENBHOTO U JKUBOTHOTO
Mupa. ApoMopdo3bl y pacTCHUI 1
’KUBOTHBIX. [losiBIeHUE, paclBeT U
BBIMHUPaHUE TPYIII )KHUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabnuywl u cxemoi: «PazButue
OpPraHNYECKOr0 MHUPay,
reoXpOoHOJIOTHYecKas Ta0IHIIa;
KOJIIEKIUS «DOpMBbI COXPAHHOCTH

PackpsiBath
coJiepyKaHue
TEPMUHOB U NIOHATHI:
J0H, 3pa, NEPUOT,
apoMopdo3Hl,
UAMOAJANTalUN.
3HaTh
II0CIIE0BATENBHOCTD
JOHOB: KaTapXew,
apxeu, IpoTepo3oid,
(anepo30ii; 3p:
apxemckas,
IIPOTEPO30MCKa,
Majaeo30McKasl,
Me3030HCcKasl,
KaWHO30MCKas;
IIEPUOJIOB:
KeMOpHiicKui,
OPZIOBUKCKHUH,
CUITypUIHCKUH,
JIEBOHCKHIA,
KaMEHHOYT OJIbHBIH,
IIEPMCKH,
TPUACOBBIN, FOPCKUH,
MEJIOBO,
1aJICOT€HOBBIN U

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/54f96a99-
57e3-4914-9da0-
ba9bad6f0889
https://lesson.academ
y-
content.myschool.edu
.ru/lesson/9ec4c3a8-
5763-40ed-b127-
2e1b849c4222
https://lesson.academ
y-
content.myschool.edu
.ru/lesson/9ec4c3a8-
5763-40ed-b127-
2e1b849c4222
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MCKOTIAeMbIX KUBOTHBIX U
pacTeHuin».

Jlabopamopuwsie u npakmuueckue
paoomot:

[IpakTuueckas padora Ne 1.
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHUH U KUBOTHBIX B
KOJUTCKLIASAX .

DKCKypcHs «IBOIIOLHUS
OpraHUYECcKOro MUpa Ha 3emie» (B
€CTECTBEHHO-HAaYyYHbIN WU
KpaeBeIUECKH My3€eil)

HEOTI'CHOBBIH,
AHTPOINOT€HOBBIM.
XapakTepu3oBaTh
OCHOBHBIC COOBITHS B
pa3BUTUU
OpPraHUYECKOTO MUpa
I10 3paM U Mepuoaam
re0JOTHYeCKOM
HUCTOPHH; ITAIBI
pa3BUTHUS
pacTUTENBHOTO U
YKUBOTHOTO MHUpa.
Boiienuts riaBHbBIC
apoMopd o3kl
pacTeHui u
JKUBOTHBIX.
CpaBHHUBATH MEXIY
coboif
MpeICTaBUTEIICH
CHCTEeMaTHYECKUX
TpyMI OPraHu3MOB,
BBISIBJISITH YEPTHI
YCIIOKHEHUS U

IPUCIIOCOOTIEHHOCTH
K YCJIOBHSIM JKU3HH
CoBpemeHHas CucremMa opraHu4eckoro Mupa kak | PackpeiBathb https://lesson.academ
crcremMa oTpaxeHue BoONKUU. OCHOBHBIC | COJCpIKAHHE y-
OpPTraHHYECKOTO CHCTEMAaTHYECKHE TPYIIITHI TEepMHHOB 1 MoHsTHI: | content.myschool.edu
MHpa OpraHHM3MOB. CHCTeMaTHKa, .ru/lesson/9ec4c3a8-
Jemoncmpayuu: UCKYCCTBEHHAs U 5763-40ed-b127-
Tabauywvl u cxemvi: «CoBpeMeHHasl | €CTECTBEHHAS 2e1b849c4222
CHCTeMa OPTaHUYEeCKOTO MHpa Ki1accuuKays,
OuHapHas
HOMEHKJIaTypa,
HPUHIINAT
HepapXUYHOCTH.
XapaxTepHu30BaTh
COBPEMEHHYO
CHCTEMY
OpPraHM4YecKOro Mupa
DBONIOLHS DBOJIIOLIMS YEJIOBEKA. PackpsiBaTh https://lesson.academ
YeroBeKa AHTpOTOJIOTHS KaK HayKa. coziep)KaHue y-
(anTpomorenes) PasButne npeacraBneHuit o TepMHHOB 1 TOHsTHIT: | content.myschool.edu
POMCXOXKACHUH YEJIOBEKA. aHTPOIIOJIOT S, .ru/lesson/dd16ac23-
Merto/1bl H3ydeHHSI AHTPOTIOTCHE3, fddb-4c08-a329-
anTponoreHesa. CxoacTsa v YeJI0OBEK Pa3yMHbIN 6de2fal01073

pasuyus 4eJIOBEeKa M )KUBOTHBIX.
CucremMaTH4ecKoe MoJI0KEeHNUE
yenoBeka. lemoncmpayuu:
Topmpemuwi: Y. JlapBuH.
Tabauywl u cxemwl: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHUS

(Homo sapiens),
MPSIMOXOXKJIEHUE,
BTOpasi CATHAJIbHASI
cUCTEMA.
[Tepeuncnars 3amaun
AQHTPOIIOJIOTHH, ITAIBI
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YeI0BeKa M YeT0BEKOOOPa3HBIX
00e3bsH.

ObopyoosaHue: CIeNKU UITU
n300paKeHMsI KAMEHHBIX OpYyIUi
MEPBOOBITHOTO YEIOBEKA: KAMHU-
qomepsl, pyouiia, ckpedia

CTaHOBJICHUS U
pa3BUTHS
MPEJICTABICHUIN O
MPOUCXOKIACHUN
YeJI0BeKa.

W3naratb ocCHOBHBIE
rosoxeHus reopun Y.
JlapBuHa, KPUTHUECKH
OLICHUBATh
HEHAYYHYIO
UH(POPMAIIHIO O
MPOUCXOKIACHUN
YeJI0BeKa.

3HaTh
CUCTEMATUYECKOE
MOJIO’KEHUE

Buja Homo sapiens,
MIEPEUUCIISITH €r0
MopdoJIoro-
aHATOMUYECKHUE
MIPU3HAKU Pa3HOTO
ypOBHS (THII, KJ1acc,
OTpSII U JIp.).
YcraHaB/IMBaTh YEPTHI
CXOJICTBA U pa3Inuuit
YyesloBeKa U
KUBOTHBIX.
OOBSCHATD U
OLICHUBATh 3HAUEHUE
Hay4HbIX 3HaHUU O
IIPOUCXOXKACHUN
yesoBeKa JJs
MTOHUMAaHMSI MECTa U
pOJIu YeoBeKa B

npuposie

JIBHOKYIIIHE CHITBI JBmwxymue cuiibl (pakTopsl) PackpsiBaTh https://lesson.academ

(dpaxropsr) aHTponioreHesa. Hacnencrsennass | comepikaHue y-

aHTpOIIOTeHE3a M3MEHYHBOCTh U €CTECTBEHHBIH TepMHHOB U TOHsTHI: | content.myschool.edu
ot6op. Ob61IeCTBEHHBINH 00pa3 (bakxTopsl Tu/lesson/375dd554-
YKU3HU, U3TOTOBIICHUE OPY/IHHA aHTPOITIOTeHE3a, 099c-409f-846a-
TpyZa, MBIIIJIEHUE, PEYb. IpyHIoBoe 4c30dc63346d
Jlemoncmpauuu: COTPYAHUYECTBO, https://lesson.academ
Tabnuywvl u cxemwvr: «CpaBHEHUE pedb, OpyauiiHast y-
AQHATOMHUYECKUX YEPT CTPOCHUS JIeSATeILHOCTD, content.myschool.edu
YeJI0BEKa U YeJI0BEKOOOPa3HBIX MOTUMOP(PU3M. .ru/lesson/49e6ffd1-
00e3bs1H», «OCHOBHBIE MECTa XapakTepu30BaTh eedf-43b2-8d0b-
MaJICOHTOJIOTHYECKUX HAXO0/I0K JIBYDKYILIUE CUJTBI f2f170126ffb
NPEKOB COBPEMEHHOTO (daxTopsr) https://lesson.academ
YeJIOBEeKay. aHTPOTIOTreHe3a: y-
O6opynoBaHue: MYJISKA OuosIornyecKre u content.myschool.edu
«[IpoucxoxaeHNE YeIoBeKa CcOoLManbHBIE, .ru/lesson/4a3e94d7-

(MaJICOHTOJIOTMYECKUE HAXOJIKH)»

CpaBHHBATb UX MCKIY

80fe-4ae2-b0ch-
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coboit 607d35bebf80
OcnoBuble craguu | OCHOBHBIE CTAJIMH U BETBH PackpsiBaTh https://lesson.academ
9BOJIFOIIMY YEJIOBEKA | IBOJIFOIIMHU YE/IOBEKA: cojiep)KaHue y-
aBCTpANIONHUTEKH, YemoBek TEPMHUHOB U TOHATHIA: | content.myschool.edu
yMebiid, UeaoBek MpsIMOXOISIIHI, | aBCTPAJIOMUTEK, .ru/lesson/4a3e94d7-
UenoBek HeaHIePTAIbCKHH, YeJIOBEK YMEIIbIH, 80fe-4ae2-b0ch-
YestoBeK pa3yMHBIH COBPEMEHHOIO | YEIIOBEK 607d35bebf80

tuma. Haxonku uckomnaeMbIxX
OCTaHKOB, BpEMsI CYILIECTBOBAHUS,
00JacTh pacpocTpaHeHus, 00bEM
TOJIOBHOT'O MO3Ta, 00pa3 KU3HH,
opyausi.

Hemoncmpayuu:

Tabruywt u cxemwvr: «OCHOBHBIC
MecCTa NaJ€OHTOJIOTHYECKUX
HAXOJIOK MPEIKOB COBPEMEHHOTO
YyeJIoBeKay, «/[peBHeInme Toamn,
«/IpeBuue moan», «Ileppbie
COBPEMEHHBIE JIFOJIN.
OOGopynoBaHue: MyJISKA
«ITpoucxoxIeHHE YEeIOBEKa»
(OrocThI aBCTpaAJIONUTEKA,
MUTEKAHTPOIIA, HEAHAEPTAJIbIIA,
KPOMaHBOHIIA); CJICTIKU WUITH

HPSMOXOIAIIUH,
HeaHepTasell,
KpOMaHbOHEII,
HEOJIUTHYECKast
PEBOITIOTIHS,
NepBOOBITHOE
UCKYCCTBO.
XapakTepus3oBath U
CPaBHHBATh MEXTY
co00li OCHOBHBIC
CTaJIUU IBOJIIOIIHH
YeloBeKa:
XPOHOJIOTUYECKU I
BO3pacT, apean
pacmipocTpaHeHus,
00BbEM TrOJIOBHOTO
Mo3ra, 00pa3 KU3HU U

U300paXKeHNsI KAMEHHBIX OpYAUN | opyaus Tpyna
HEPBOOBITHOTO YEJIOBEKA: KAMHHU-
yonmnepsl, pyOuna, ckpebdiia
Yenoseueckue pacel | UenoBeueckue pacsl. OCHOBHBIC PackpsiBaTh https://lesson.academ
Y IPUPOJHEIC OoJIbIIINE packl: €BPOTICOH THAS coziepKaHue y-
aanTauu (eBpasmiickasi), HErpo- TepMHHOB U TOHsTHI: | content.myschool.edu
YesoBeKa aBCTpaJIONIHas (9KBAaTOpHANIbHAs), | Pachl, pacoreHes, .ru/lesson/4a3e94d7-
MOHTOJIOUIHAS (23UATCKO- COIMAJI-IAPBHUHHU3M, 80fe-4ae2-b0cb-
aMepHUKaHCKasi). pacusM, MeTHCaIHsL. 607d35bebf80

UepThl TPUCTIOCOOICHHOCTH
MPEACTABUTENEH YETOBEUECKUX
pac K yCJIOBHSIM CYIIECTBOBaHUSI.
EamHCcTBO UenoBeyeckux pac.
Kpurtnka connansHOro
JapBUHU3MA U pacu3ma.
JleMoHCTpauu:

TaOmuIBl U CXEMBI:
«HenmoBeuecKkue pach»

XapakTepru3oBaTh U
CpaBHUBATh
IpeACTaBUTENEN
YeJI0BEYECKHX pac,
pacKpbIBaTh TPUIHHBI
U MEXaHU3MBbI
pacorenesa,
NEePEeYnCIATh U
MPUBOANTE TIPUMEPHI
MIPUCTIOCOOTICHHOCTH
YeII0BEeKa K YCIOBHSM
Cpeabl, IpUMepbI
MIPUCTIOCOOUTENBHOTO
3HA4YEeHHUs PACOBBIX
MPHU3HAKOB.
Jloka3bIBaTh €JMHCTBO
Buaa Homo sapiens,

Hay4HYIO

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/6bff6946-
b615-49a6-a4e9-
5ab6cae58048
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HECOCTOSITEIbBHOCTh
pacoBBIX TEOPUH,
UJIEW COLIMATIBHOTO
JapBUHU3MA U

pacuzma

Tema 3. Opranusmbl 4 OKpyskawmas cpeaa (5 1)
DKooTus Kak DKoJIorHs Kak HayKa. 3a7auu u PackpsiBaTh https://lesson.academ
HayKa pasiesbl SKOJIOTHH. coJiepKaHue y-

MeToabl SKOITOTHYECKUX TEPMHUHOB U TOHATHIA: | content.myschool.edu

HCCIENOBAHUNA. JKOJIOTHsl, ITOJIEBBIE .ru/lesson/7b5d33d5-

DKOJOTUYECKOEe MUPOBO33PEHUE HaOJII0ICHUS, 1cfb-47db-807e-

COBPEMEHHOTO YEJIOBEKA. IKCTICPUMEHTBHI, 85928f9110ee

Jemoncmpayuu: MOHUTOPHUHT

Topmpemuor: A. I'ym6onsar, K. @. | okpyskaroliei cpesl,

Pynbe, O. I'ekxens. MOJICJINPOBAHUE,

Tabnuywl u cxemvi: Kapra IKOJIOTHYECKOE

«[IpupoaHbIC 30HBI 3eMITH» MHPOBO33pEHHE.

[lepeuncnars 3anaun
JKOJIOI'UH, €€ pa3ieiibl
Y CBSI3U C IPYTUMU

HayKaMH.
XapakTepr3oBaTh
METO/IbI
IKOJIOTHYECKUX
VCCIIEIOBAHUI
Cpenpl ooutanus u | Cpenbl OOUTaHMSI OPraHU3MOB: PackpriBath https://lesson.academ
9KOJIOTHYECCKUE BOJHAsI, HA3EMHO-BO3/IYIIIHAS, cojiep)KaHue y-
(baxTopsl NOYBEHHAsl, BHYTpU- TEpPMHHOB U TMOHATHI: | content.myschool.edu
OpraHM3MeHHasl. cpena oouTaHus, .ru/lesson/7b5d33d5-
Dkonorudeckue GPaKTopsl. IKOJIOTHYECKHE 1cfb-47db-807e-
Krnaccudukanus 3K0I0THIeCKuX (hakTopsl, 85928f9110ee
(bakTOpOB: abMOTHYECKHE, OuosIornyeckuit https://lesson.academ
OMOTHUYECKUE U aHTPOTIOTCHHBIE. OIITHMYM, y-
JlelicTBHE SKOJIOTHYCCKHUX OTPaHUYMBAIOIINN content.myschool.edu
(baKTOpPOB HA OPraHU3MBI. (TUMHUTHPYIOTIHIA) .ru/lesson/2fd03f94-
JlemoHCcTpanuu: ¢axrop. aa0b-4d7d-8e6f-
Tabnuibl 1 cxembl: «Cpebt XapakTepu30BaTh c9becea28cOf
0OUTaHUS OPTaHU3MOBY YCIIOBUS CPeJ https://lesson.academ
obHuTaHuA y-
OpPraHU3MOB; content.myschool.edu
kinaccuduuupoBars u | .ru/lesson/05e291c0-
XapaKkTepu30BaTh 7a9c-47f1-b47b-
IKOJIOTHYECCKUE 1fdfe35400ed
(bakTopsI: https://lesson.academ
abuoTuveckue, y-
OMOTHUYECKHUE U content.myschool.edu
AQHTPOTIOTCHHbIE. .ru/lesson/05e291c0-
OnuceiBath neiicteue | 7a9c-47f1-b47b-
IKOJIOTHYECKUX 1fdfe35400ed
(akTOpOB Ha https://lesson.academ
OpraHHU3MBI. y-
XapakTepu30BaTh content.myschool.edu
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0COOEHHOCTHU
CTPOCHHUS U
JKU3HEIEATEIIbHOCTH
pacTeHui u
KUBOTHBIX Pa3HBIX
cpen oouTaHus

.ru/lesson/7b5d33d5-
1cfb-47db-807e-
85928f9110ee

AbuoTtnueckue AbuoTtnueckue GpakTophl: CBET, PackpsiBaTh https://lesson.academ
(baxTopsI TeMITepaTypa, BIaKHOCTb. cozepkaHue y-
doronepuoausm.IIpucnocobienus | TepMUHOB U moHsTHI: | content.myschool.edu
OpPraHU3MOB K JICHCTBHIO a0HOTUYECKHUE .ru/lesson/05e291c0-
abuoTnyeckux (haKkToOpOB. (bakTopsl, 7a9c-47f1-b47b-
Buonornueckue puTMBbl. (boroneproau3m, 1fdfe35400ed
Jemoncmpayuu: Ouonoruyeckue
Tabnuyvl u cxemvl: PHUTMBI.
«DOTONEPUOAUZM. AHanu3upoBaTh
Jlabopamopnbsie u npakmuueckue | I1eHCTBHE CBETa,
paoomut: TeMITEPaTYPhI,
Jlabopartopnas pabora Ne 3. BJI&YKHOCTH Ha
«Mopdonoruueckrie 0COOEHHOCTH | OpraHU3MbI U
pacTeHUH U3 Pa3HBIX MECT HPUBOJHUTH TIPHMEPBI
oOUTaHU». IPUCIIOCOOTIEHHOCTH
JIabopartopHnas pabota Ne 4. OpraHHU3MOB.
«BnusHue cBera Ha pocT U [IpoBonuTh
pa3BHUTHE YEPEHKOB KOJIEYCa) Ononoruyeckue
HaOJII0ICHUS U
0hOpMIIATH
pe3yJbTaThI
IIPOBEAEHHBIX
HaOJt01eHN
buornueckue buornueckue pakTopsl. Bus PackpsiBaTh https://lesson.academ
(baxTopsI OMOTHYECKUX B3aUMO/ICHCTBUI: coziepKaHue y-
KOHKYPEHIIUS, XUITHUIECTBO, TepMHHOB U TOHsITHI: | content.myschool.edu
CUMOMO3 U ero GOpPMBI. OHoTHYEeCKUE .ru/lesson/e24d7ba7-
[Mapa3utusm, Koomeparws, (baxTopsl, de89-4373-8b70-
MyTYyaJIn3M, KOMMEHCAIN3M XUIIHAYECTBO, 9771d8e0da5c¢
(KBapTUPAHCTBO, Mapa3uTU3M,
HaXJICOHNYECTBO). AMEHCAIIN3M, KOHKYpEHIINS,
HeWTpanu3M. 3HaYCHUE MYTyaJn3M, CHMOHO03,
OMOTHYECKUX B3aUMO/ICHCTBUI KOMMEHCAIIN3M,
JUTSl CYIIIECTBOBAHUS OPIaHU3MOB B | HaXJICOHUYECTRO,
HPUPOJHBIX COOOIIECTBAX. KBapTUPAHCTBO,
Hemoncmpayuu: aMEHCaJIN3M,
Tabnuyvl u cxemvl.: «[lumieBsie HEUTpaTH3M.
ST XapaxkTepu30BaTh
OuoTHUYECKHEe
(hakTOpBI ¥ BUIBI
B3aUMOOTHOIICHUH

MEX]Ty OpraHU3MaMH;
MIPUBOAUTH TIPUMEPHI
B3aMMHOM
MIPUCTIOCOOJIEHHOCTH
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OpraHU3MOB.
CpaBHUBATh MEKIY
co0o¥i BUJIbI

OMOTHYECKUX
B3aUMMO/ICUCTBUI
OpPraHU3MOB
DKOJIOTUYeCKHe DKOJIOTUYECKHE XapaKTepUCTUKH | PackpbIBaTh https://lesson.academ
XapaKTePUCTUKU nonyJsiii. OCHOBHBIC CoJIep)KaHue y-
BUJIA M TIONYJISAIUN | TIOKA3aTEJH MTOMYJISIITHH: TEPMHUHOB U TOHATHIA: | content.myschool.edu
YUCJIEHHOCTD, INIOTHOCTD, HOITYJISIIHS, .ru/lesson/al56d7a4-
POXKIAEMOCTh, CMEPTHOCTb, YHCIIEHHOCTb, 2580-4123-a777-
pUPOCT, MUTpanus. J[nHamMuka IJIOTHOCTb, 188444dal572
YHUCIICHHOCTH TIOMYJISIIIAU U €€ POXK1aeMOCTh,

perynsuus.
Hemoncmpayuu:

Tabauyst u cxemol.: «llomymnsumy,
«3aKOHOMEPHOCTHU pOCTa
YUCJIIEHHOCTHU MONYJISLUN
UH(Q)Y30puu-TY(PETbKN».
Jlabopamopuvie u npakmuueckue

CMEpPTHOCTb, IPUPOCT,
MUTpaIys, TMHAMUKa
YHCIIEHHOCTH

MO YJISILIUH.
XapakTepus3oBaTh
OCHOBHBIE [10Ka3aTeIn
U DKOJIOTUYECKYIO

pabomeul: CTPYKTYPY
[TpakTuyeckas pabora Ne 2. TIOTTYJISIITHH;
«IToacY€T MIOTHOCTH NOMYJIALIMI OIIMCHIBATH
pa3HbIX BUJOB PACTCHHID) MEXaHU3MbI
peryJIsIuu
YHCJICHHOCTH
HOMYJISIHH
Tema 4. Coo0uiecTBa M 3K0JI0THYECKHE cUcTeMBI (9 1)
Coo0biecTBa Co00111eCTBO OPraHU3MOB — PackpbiBaTh https://lesson.academ
OpPraHUu3MOB ouoreHo3. CTpyKTyphl Ouole coJiepKaHue y-
HO3a: BUJIOBAsi, MPOCTPAHCTBEHHAs, | TCPMHUHOB M TOHsTHI: | content.myschool.edu
Tpouueckas (nuieas). Buabl- OHOIIEHO3, .ru/lesson/c7c57f3a-
JIOMUHAHTHI. DKOCHCTEMA, ed3f-4459-bc73-
CBs13u B OMOIIEHO3E. OHOTeOIICHO3, BUJIBI- 8991f6efdc7b
Jemoncmpayuu: JTIOMHUHAHTBI,
Tabnuywt u cxemoi: «I[lutieBbie 9KOJIOTUYECKAsl HUIIIA.
nenu», «buoreHo3: cocraB u XapakTepu30BaTh
CTPYKTYpa». O6uOoIIeHO3
ObopyoosaHue: MOIETb- (coobmiecTBoO), ero
anmuukanus « TunmuaHbIe BUJIOBYIO,
OHOLIeHO3bI»; Tepbapuit MIPOCTPAHCTBEHHYIO U
«PactutenbHbIE COOOIIECTBAY; TPOPHUUECKYIO
KoJIeKIust «broreHo3» CTPYKTYPHI.
OOBACHATH POJIb
KOMIIOHEHTOB

OuoIeHO3a B
MOJIZIEPIKaHUH €T0
CTPYKTYPHI U
CYIIIECTBOBAHMS Ha
ONpeACIEHHON
TEPPUTOPHUH.
OOBICHATD
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OMOJIOTHYECKHI
CMBICIT IPYCHOCTH U
JINCTOBOM MO3aHKH.
CpaBHUBaTh
KOMITOHEHTBI
OHOIIEHO30B, UX
BUJIOBYIO,
MIPOCTPAHCTBEHHYIO U
TPOPHUIECKYIO
CTPYKTYPBI, CBSI3U
MEXJTy OPTaHU3MaMH

OKOCHUCTEMBI U
3aKOHOMEPHOCTHU UX
CyIIIECTBOBaHUS

DKOJIOTUYECKUE CUCTEMBI
(oxocucremsl). [Tonsarue 06
9KOCUCTEME U OHOTeOIEHO3E.
OyHKIUOHATBHBIE KOMIIOHEHTBI
9KOCUCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBI, PEyLICHTHI.
KpyroBoport BeliecT u moTok
SHEPTUU B IKOCUCTEME.
Tpoduyeckue (muiieBsie) ypOBHU
sKkocucTeMsl. [IuieBsie nenu u
cetr. OCHOBHBIE TTOKA3aTENH
9KOCHCTEMEBIL: OroMacca,
MPOIYKIHSL. DKOJIOTUYECKUE
MIMPaMUJIbL: TIPOAYKITUH,
YHCIEHHOCTH, OMOMACCHI.
CBoiicTBa 2KOCUCTEM:
YCTOMUYMUBOCTb, CAMOPETYISUA,
pa3BuTHE.

Cykueccusi.

JeMoHcTpamuu:

IToptpetsr: A. JIx. Tencnu, B. H.
Cykaués.

Tabmuie! u cxemsl: «IIpupoanbie
coobmecTBay, «Llenmu nutaHus,
«IKOJOoTHYECKas TUPAMHUIA

PackpriBath
coJiep)KaHue
TEPMHUHOB U TIOHSATHUH:
9KOCHCTEMA,
OHOreoLEeHo3,
MIPOYIIEHTHI,
KOHCYMEHTHI,
pPEeAYLEHTHI,
TpoUyeCKre YpOBHH,
MUIIEBas

LeNb U CETh,
9KOJIOTMYECKHE
nMpaMuibl, 6uomacca,
TIIPOJYKLIHA,
CYKIIECCHUSL.
XapakTepu3oBaTh
CBOMCTBA KOCHUCTEMBI
(e€ crmocoOHOCTD K
JUTUTEIIbHOMY
CaMOIIO/JIEP>KaHHUIO,
OTHOCUTEIIbHO
3aMKHYTBIN
KpyTrOBOPOT BEIIECTB,
HE00XO0AUMOCTh
MIOTOKA SHEPTUN).
CpaBHuBarb
MacTOUIIHEIE U
JETPUTHBIE MUILEBHIE
nenu, Tpoduaeckue
YPOBHH 3KOCHUCTEMBI.
Paznuuare nupaMu bt
IPOJYKLHH,
MTUPaAMUTBI
YUCJIIEHHOCTH U
MMpaMHibl OMOMacChI.
CocTaBiATh LIEH U
CETH TTUTAHUSI.
[lepeuncnars
CBOMCTBA DKOCHUCTEM:
YCTOMYUBOCTb,
CaMOPETYJISIIHS,

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/c7c57f3a-
ed3f-4459-bc73-
8991f6efdc7b
https://lesson.academ
y-
content.myschool.edu
.ru/lesson/d224f4ab-
dcaf-4e28-adf9-
520525b609aa
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pasBuTHE
(cykmeccus).
OnuceIBaTh MEXaHU3M
Mo/AJIepKaHus
paBHOBECHS B
9KOCUCTEMAX.
XapakTepu3oBaTh
CYKIIECCHUHU, BBISBIISTD
IPUYUHBI U 001IHe
3aKOHOMEPHOCTH
CMEHBI IKOCUCTEM

[Ipupousie [IpupoaHBIE 5KOCHCTEMBI. PackpsiBaTh https://lesson.academ
9KOCHCTEMBI DKOCHCTEMBI PEK U 03€p. coJiepKaHue y-
DKocucTeMa XBOMHOTO HITH TEpMHHOB U TOHsTHI: | content.myschool.edu
HIMPOKOJIMCTBEHHOTO Jieca. BOJIHBIE DKOcHCTeMEBI, | .ru/lesson/b73fbc29-
JleMOHCTpauu: OHMOTeOIIeHO3BI, b7a7-45d9-99fa-
Tabmuipl U cXeMbl: «IKocHcTeMa | (PUTOIIIAHKTOH, 10cef05e1d95
HIMPOKOJIMCTBEHHOTO JIecay, 300IUIaHKTOH, OEHTOC,
«DKOCUCTEMa XBOWHOTO JIecay, rymyc.
«buorieHo3 Bogoémay. [TpuBOAMTH TIPUMEPHI
Ob6opynoBanue: repoapuu u MIPUPOTHBIX
KOJUJIEKIIUM PACTEHHUUN 1 3KOCUCTEM CBOEH
YKUBOTHBIX, TPUHAIIICIKAIINAX K MECTHOCTH.
pas3HbIM dKoJornYeckuM rpymmnam | CpaBHHBATh
OJTHOTO BUJIA Ha3eMHbIE U BOJIHBIC
9KOCUCTEMBI;
OpPTraHU3MBI,
oOpa3syroiue pa3Hbie
Tpoduyeckne ypoBHU
AHTPOTIOTCHHBIE AHTPONOTCHHBIE YKOCUCTEMBI. PackpsiBaTh https://lesson.academ
9KOCUCTEMBI ATPOIKOCHCTEMBI. coziepKaHue y-
VYpb6oskocucrembl. bruonorndeckoe | TepMUHOB 1 ToHsTHI: | content.myschool.edu
U XO35IICTBEHHOE 3HAaUEHUE aHTPOIIOTeHHas .ru/lesson/b73fbc29-
arpo3KOCHCTEM U YPOOIKOCUCTEM. | IKOCHUCTEMA, b7a7-45d9-99fa-
buopasznoobpazue kak GpakTop arpo’KOCUCTEMA, 10cef05e1d95
YCTOWYHUBOCTH IKOCHUCTEM. ypOo3KocucTema,
CoxpaHeHune OMOIOTUYECKOTO O6ropazHooOpasue.
pa3zHooOpa3us Ha 3emiie. XapakTepru3oBaTh
Jemoncmpayuu: arpo3KOCHCTEMBI U
Tabauywl u cxemvl: «ATPOIICHO3». | YPOOIKOCHUCTEMBEI,
Obopyodosanue: KONIEKIHS O0COOCHHOCTH HX
«Bpenurtenu BaxHEUIINX CYIIIECTBOBAHHSI.
CEITbCKOXO3SHUCTBEHHBIX KYIbTYp» | [IpUBOAMTH pUMEPHI
AQHTPOTOT€HHBIX
9KOCUCTEM CBOECH
MECTHOCTH,

ONNCHIBATh UX
BHUJIOBOI COCTaB U

CTPYKTYDY.
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CpaBHHBaThH COCTaB U
CTPYKTYpPY
MIPUPOTHBIX
9KOCHCTEM U
arpo’KOCUCTEM,
arpo’KOCHCTEM U
ypOOIKOCUCTEM

buocdepa —
rio0anpHas
JKOCHUCTEMA 3EMIIU

VYuenue B. . Bepnaackoro o
ounocdepe. ['panutisl, cocraB u
cTpykTypa omochepsnl. XKusoe
BEIIIECTBO U €ro (hYHKIIHH.
Ocobennoctu 6uochepsl Kak
I00ATEHOW YKOCUCTEMBI.
JluHaMu4eckoe paBHOBECHUE U
oOpatHasi cBsi3b B Orocepe.
JlemoHcTpaumu:

IToptpetsr: B. 1. BepHanckuid.
Tabmunel 1 cxeMmsl: «O0Mas
CTpyKTypa omocheps»,
«PacnpocTpaHeHue )KU3HU B
ounochepe», «O30HOBBIN IKpaH
ouochepn»

PackpriBath
coJiepKaHue
TEPMHUHOB U TIOHSATHUH:
ounochepa, KUBOE
BEIIECTBO,
JTUHAMHYECKOE
paBHOBECHE.
OuenuBath BKIaj B.
. Bepnaackoro

B CO3/IaHHEC YUCHUS O
ouocdepe.
XapakTepru3oBaTh
coctaB 6uocdepsl,
(GyHKINUHU )KUBOTO
BelecTBa Onochepsl
U oInpeaensiTh (Ha
KapTe) 00JacTH ero
HanOOJIBIIETO
pacnpocTpaHeHUsl.
[IpuBOUTE IPUMEPHI
MposIBIIeHUsT QYHKIUH
YKUBOTO BEIIECTBA
ouochepsl,
OMOTeOXMMHUYECKOM
JeSTeNbHOCTH
YeJI0BeKa.
[lepeuncnars
0COOEHHOCTH
ouocgepsl Kak
rI100ambHOM
9KOCUCTEMBI 3eMJIIU

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/1a9cc5eb-
5f59-447a-93b2-
73ab470d8568

3aKOHOMEPHOCTH
CYIIECTBOBaHHS
o6uocdepsl

KpyroBopotsl BemiecTs u
OMOT€OXUMHYECKUE ITUKITBI
AIIEMEHTOB (yIJIepoa, a3oTa).
30HaNBHOCTH OUOCHEPHI.
OcHOBHBIE OMOMBI CYILIH.
Hemoncmpayuu:

Tabnuywt u cxemsi: «KpyroBopot
yriiepojia B ouocdepe,
«KpyroBopoT a3ota B mpupoae»

PackpsiBath
CoJiep)KaHue
TEPMHUHOB U TIOHSATHH:
IIEJIOCTHOCTD
ouochepsl,
KPYTrOBOPOT BEIIECTB,
OMOTeOXMMHUYECKHE
IIUKITBI 3JICMEHTOB,
30HATBHOCTh
ouocdepsl, OMOMEI.
OnuceiBath
KpYTrOBOPOT BEIIECTB,
OMOTeOXMMHYECKHE

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/1a9cc5eb-
5f59-447a-93b2-
73ab470d8568
https://lesson.academ
y-
content.myschool.edu
.ru/lesson/88c47bdb-
bbe6-4898-9cc2-
e7b8a2175dab
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IUKIIBI a30Ta U
yriepojia B 6uocdepe.
OOBACHATD PUUNHY
30HAIBHOCTH
ounochepsl.
[Tepeuuncnars u
XapaKkTepu30BaTh
OCHOBHBIE OMOMBI
cymu 3eMiIun

Ye1oBeUeCTBO B
ouochepe 3emn

YenoseuecTBo B Onocdepe 3eMin.
AHTpOTIOTeHHbIE U3MEHEHUS B
o6uocdepe. ['modanbHBIC
HKOJIOTHYECKUE TPOOIIEMBI.
JleMoHCTpamuu:

Tabmuuet u cxemsl: «IIpumepHbIe
aHTPOIIOTeHHbIE BO3/ICHCTBUS Ha
IpUpoay», «BaxHenmue
UCTOYHUKH 3arpsi3HEHUs BO3yXa U
TPYHTOBBIX BOJ», «IlouBa —
Ba)KHEHNIIasl COCTaBIISIONIAs
onocdeprr», «DakTOphI
Jerpaganuy nousy, «IlapHukoBsIi
s dert», «DakTops
PaJlMOAKTUBHOTO 3arps3HEHUs
ounocheps»; Kpacnas kaura PO,
N300pa’keHMsI OXPaHIEMBbIX BUJIOB
pacTEeHU U KUBOTHBIX

PackpriBath
coJiep’KaHue
TEPMUHOB U NOHATHI:
AHTPOIIOTEHHbBIE
U3MEHEHUS,
JKOJIOTUYECKUI
KpHU3HUC, TT100aTbHbIE
po0OJIEMBI.
XapakTepu3oBaTh
o6uocdepHyro poiib
YEJI0BEeKa.
[IpuBOUTE IPUMEPHI
AQHTPOIIOI€HHBIX
VW3MEHECHUH B
ouocdepe.
OueHuBaTh
MOCJIE/ICTBUS
3arpsi3HEeHus
BO31YILIHOW, BOJHOU
Cpe/ibl, U3BMEHEHUS
KJIMMaTa, COKpaleHus
OropazHooOpasusl.
dopMynupoBaTh
COOCTBEHHYIO
HO3ULHIO TI0
OTHOIIEHHUIO K
JI00ATBHBIM U
pPETHOHAIBHBIM
9KOJIOTHYECKUM
npoOiemawm,
apryMeHTHpOBAaTh
CBOIO TOYKY 3pEHUS.
HaspiBaTh prunHbI
MIOSIBJICHUSI
MIPUPOIOOXPAHHOMN
STUKH, PACKpPbIBATh
3HauYeHHe Mporpecca
JUISL IPEOJOJIEHUS

https://lesson.academ
y-
content.myschool.edu
.ru/lesson/dfdeeae5-
bc9b-4b8d-ae4f-
beebecad09eb

9KOJIOTMIECKOTO
KpH3Hca

CocymectBoBanue | CocyliecTBOBaHUE IPUPOIBI U PackpbiBaTh https://lesson.academy

PUPOJIBI U yenoBedecTBa. CoXxpaHEeHUE cojiep)KaHue -

YeJI0BEYEeCTBA Oropa3zHo00pa3ms Kak OCHOBA TEPMHUHOB U MOHATHIA: | content.myschool.edu.
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ycroitunBocTH 6uocepsl. OCHOBa | pallMoHaIbHOE ru/lesson/dfdeeae’-
PaIMOHAILHOTO YIPABICHHS pHUpoIoToas30Banue, | bc9b-4b8d-aedf-
MPUPOTHBIMH PECYPCAMH U UX ycToitunBoe pasputue, | beebecad09eb
HCIIOJIb30BaHKe. J{oCTKeHUS KOBBOJIIOLUS. https://lesson.academ
OMOJIOTHMHU ¥ OXPaHa IPUPOJIBI. XapakTepu30BaTh y-
JleMOHCTpAIIAM: paiuoHagbHOe content.myschool.edu
Tabmuie! 1 cxeMbl: «bruocdepa | UCMONIb30BaHUE u/lesson/dfdeeae5-
YEJI0BEK» IPHUPOJIHBIX pecypcoB; | bcob-4b8d-ae4df-
OCHOBHBIC mostoskeHus | beebecad09eb
KOHIICTTIUH
YCTOWYHBOTO
pa3BUTHS

Pe3eps (2 u)

2.1.8.buosorus ( yriy0/eHHbI YPOBeHb)

MNOSACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma mo Ouojoruu cpeaHero obmero odpazoBaHUS Ha YriyOJIeHHOM
YPOBHE COCTaBJIeHa Ha oOcHOBe TpeOoBaHHMN K pe3yiabTaraM OCBOCHHUS OCHOBHOMU
00pa3oBaTeNIbHOM  TIpPOrpaMMBbI  CPEAHEr0  OO0Imero oOpa3oBaHMS, MPEACTABICHHBIX B
benepaabHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTAaHAAPTE CPEIHETO OOIIEero oO0pa3oBaHMS,
a TaKKE Ha OCHOBE XapaKTEPUCTHKH IUIAHUPYEMBIX PpE3yJIbTaTOB JIYXOBHO-HPaBCTBEHHOI'O
pasBUTHsI, BOCIMUTAHMS M COLMAIM3ALMU OOy4arollMXcs, HPEJCTAaBICHHBIX B (eaepanbHOi
paboueit mporpaMme BOCITUTAHUSI.

VYueOunbiii npenmer «buonorus» yriyonénHoro ypoBHs wusyudeHus (10-11 xmaccer)
SBIISICTCA OJHUM M3 KOMIIOHEHTOB IPEeIMETHOM o0nactu «EcTeCTBEHHO-HAyUHBIE MPEAMETHD.
CornacHo mnonoxenussm PI'OC COO mnpoduiibHble y4eOHbIE NpPEIMEThI, H3ydaeMble Ha
yrIIyONE€HHOM YpOBHE, SIBISIOTCS criocoOoM TuddepeHuanun oOydyeHust Ha YpOBHE CPEIHETO
obmrero o0pa3oBaHUS M MPHU3BAaHBI 00ECTIEYNTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEeIHMM OOLIUM, CpelHUM NpodeCcCCHOHATBHBIM U BBICHIMM OOpa3zoBaHMeM. B To ke Bpems
KaXIbI U3 3TUX y4eOHBIX PEIMETOB JIOJDKEH ObITh OPUEHTHPOBAH Ha MPHOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpoQopHeHTanuen
o0yyaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OWOJOrHed, METUIMHOM, HKOJOrMel, IMCHUXOJOrHed, CIOPTOM WM BOEHHBIM
JIEIIOM.

ITporpamma no yuyeOHoMy npeamety "buonorus" naér npeacraBieHue o LEIH U 337a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOJa€éHHOM ypOBHE, OIpeiesieT 00s13aTeIbHOe
(MHBapMaHTHOE) MNPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUpOBAaHUE MO pasjesiaM U TeMmaw,
pacnpeneneHre no KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh N3YUeHHs yueOHOro MaTepualia
C Y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3€H, JIOTMKM Y4yeOHOro Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo 6MONOTHM peaqn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3yuyeHHEeM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHMs,
Omaromaps 4yeMy [pOCMaTpHUBAaeTCs  HaIlpaBICHHOCTh Ha  MOCIEAyIolllee  pa3BUTHE
OMOJNIOTHYECKUX 3HAHWH, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTHYECKOTO MBIIUICHUS], IPEICTABICHUNA O 3I0pOBOM 00pa3e *U3HHU, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpenmera «buonorus» B peaan3alnuu
tpeboBanuit ®I'OC COO k MmiIaHUPYEeMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesynpTaTaM o00yueHus M B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloIMXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHero o01mero oopa3oBaHus.
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VYuebnsiii npenMer «buosiorus» Ha ypoBHE CpeaHETO OOIIEro 0Opa3oBaHUs 3aBEpIIacT
Omonoruveckoe o0pa3oBaHKE B MIKOJEC U OPUCHTHPOBAH Ha PACIIMpPEHUE U yriyOJIeHne 3HAHUN
oOydJaromuxcsi O JKUBOM TMpPHUpOJE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOW OuoJoruu,
AMOPHUOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETHKH, CEJIEKIIUMHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzydenne yueOHOTO ipeamera «bruonorus» Ha yriayOJIeHHOM yPOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOLIMXCsl K IMOCIEAYIOIEMY MOJyYEeHHI0 OHOJOTHYEecKOro OOpa3oBaHHUS B
By3aX W OpPraHU3aLUsAX CPeIHEro MpodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAep)KaHUs
COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJNYUYEHHBIX MPU H3YYCHHH OOYUYaIOUUMUCS
COOTBETCTBYIOIIIMX CHCTEMATUYECKHX pa3esioB OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJYYalOT pa3BUTHE. TakK, paCIIUPEHBI B YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, KHBOTHBIX, rpuOax, OaKTepusx, OpraHU3Me YelIOBEKa,
o0LIMX 3aKOHOMEPHOCTSIX JKU3HM, [OMOJHUTEIBHO BKJIIOYEHbI OHOJIOIMYECKHUE CBEICHUS
MPHUKJIATHOTO W TOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHPHI IS
MOCHeAYIoLEro Beioopa npodeccun. Bo3mokHa Takke MHTErparusi OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUN (QU3UKH, XUMUH,
reorpaduu U MaTEMaTHKH.

CrpykTypa mporpamMmbl 1o ydeOHOMYy mnpenmery "buomorus" oTpakaer CHUCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOAbI K H3yueHUto Ouonoruu. CorjacHO UM, H3y4aroTCs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTEePHBIC JIJIsl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3aIlNH,
SBOJIIOIIMM OPraHUYECKOT0 MHUpa Ha 3emiie, COXpaHEeHHs OHOJOTHYeCKOro pazHooOpasus
wiaHetsl. Tak, B 10 Kkiacce HM3ydaroTCs OCHOBBI MOJIEKYJISPHOM M KIETOYHOM Ouosoruw,
SMOPUOJIOTHH U OMOJOTHH Pa3BUTHS, TEHETUKU U CENEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs M0 OOTaHHWKE, 300JIOTHH, aHATOMUH,
duznonoruu venoseka. B 11 kitacce n3y4yaroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yuaeHue o buocdepe.

VYueOubiii npeamer «buonorus» mNpu3BaH o00eCEYUTh OCBOEHHE OOYYaIOIIMMUCS
OMOJIOTUYECKNX TEOpHA W 3aKOHOB, WJCH, NPUHIIMIIOB W TMPABWJ, JIEKAIUX B OCHOBE
COBPEMEHHOU €CTeCTBEHHO-HAay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHWH, MHOro00pazuu u
OCOOCHHOCTSIX KJICTKH, OpTraHW3Ma, TOMYJSIUH, OHOIEH03a, IKOCHCTEMBI, O BBLIAIOIIUXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTHH, TMPUKIAIHBIX aCIEKTax
OMOJIOTUYECKUX 3HaHWH. J[71s pa3BUTHS W TOJICpKAHKS WHTepeca 0OYJAroIIMXCsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJAEP>KaHUU MPOTPAMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C HMCTOPHEHN CTAHOBJICHHS W Pa3BUTHsS TOW WM MHOU
obnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTMYECKUX U IKOJIOTUYECKUX TTPOOIIEM.

Lenb uzyuenust yuebHoro npeamera «buonorus» Ha yriayOlI€HHOM ypOBHE — OBIIAJICHHE
O00yJalOIMUMHUCS 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHAIBLHOW OPraHU3allii J>KUBBIX CHCTEM
pa3HOro paHra v MpHOOpEeTEeHNUE YMEHHI MCIONB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH WHTEpeca
K ompeneneHHoi o0sactu mpodecCHOHAIbHON JIEITeIbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY yueOHOTO 3aBeIeHUs sl IPOAOHKEHUS OMOJIOTHIECKOT0o 00pa3oBaHUsl.

JlocTukeHue ey u3ydeHus: yueOHoro npenmMera «buonorus» Ha yriryOJI€HHOM ypOBHE
obecrneunBaeTcs pelieHueM CIeAYIOINX 3a1au:

OCBOCHHE OOYYAIONIMMHKCS CHCTEMBl OWOJOTHYECKUX 3HAHWUWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIMUIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTaBJIIONIUX COBPEMEHHYIO E€CTCCTBCHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEeM (KJIETKa, OPTaHU3M, TOIMYISAIUS, BUJI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHWE  OOYYalOIIMXCA C  METOJaMH  TIO3HAHWUS  JKHBOH  MPHUPOJIBL:
MCCIIEIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAYK (MOJEKYISIPHOU M KJIETOYHOU OMOJIOTHH,
SMOPHOJIOTUN ¥ OWOJIOTHH PA3BUTHS, TCHETHKU M CEJICKITUH, OMOTEXHOJOTHU M CHHTETHUCCKON
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OuoNornu, MaJEOHTOJOTMH, JKOJOTMM); METOJAMH  CaMOCTOSITEIBHOTO  IPOBEICHUS
OMOJNIOTHYECKUX HCCIeIOBaHUNA B J1abopaTopuu M B IpHpone (HaOoaeHHe, H3MEpeHHe,
9KCHEPUMEHT, MOJEIINPOBAHHE);

OBJIJICHUE OOYYAIOIIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJUTh, AHAIM3HPOBATH U
UCIIOJIb30BaTh OMOIOTMYECKY0 HH(POPMALIHIO; MOJIb30BaThCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMUM M COLHUAIBHO-
SKOHOMHYECKUMHU U S3KOJIOTMYECKMMH MpoOieMaMH 4YeJOBEYECTBA; OLEHHBATh IIOCIEICTBUSA
CBOCH [NEATENPHOCTH 10 OTHOIIEHUIO K OKpY)KAIoLIeH NpUpOIHON cpenae, COOCTBEHHOMY
3J0POBBIO M 3[I0POBBIO OKpYXKAlOIIMX JIroJed; OOOCHOBBIBaTH U  COOJIOAATH  MeEpbI
npodMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEACHHUS B MPHUPOJE M OOECTICUCHUs
0€30I1aCHOCTH COOCTBEHHOM KH3HEIEATEIbHOCTH B YPE3BbIUANHBIX CUTYyalUsIX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3oBaThb COBPEMEHHBbIC HAy4YHBIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pasBUTHE y 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBHITUAMU U COBPEMEHHBIMHU HCCIEIOBaHMSIMU B OHOJIOIMH,
pellaeMbIMi €10 IpoOjieMaMu, METOJ0JIOTMEH OMOJIOrMYecKOro MCCIEI0BaHus, MPOBEIEHUS
SKCHEPUMEHTAJIbHBIX HCCIIECAOBAHUM, pelleHus OMOJIOTMYECKUX 337ad, MOJAEIMPOBAHUSA
O01OJ0rn4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOy4aroIIMUXCsl [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMHUPOBAaHME HKOJOTHYECKOW, Te€HETHYECKON
IPaMOTHOCTH, OOLIEH KyNbTyphbl MOBEJIEHHUS B NPUPOJE; MHTErPALUU €CTECTBEHHO-HAy4YHbBIX
3HAHHMH;

npruoOpeTreHne 00y4arolUMHUC KOMIIETEHTHOCTH B PAallMOHAIBHOM IPUPOI0NOIb30BAHUN
(coOnromenue mMpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbI BHJOB, AIKOCHUCTEM, OHOCHEpHI),
COXPaHEHHH COOCTBEHHOI'O 3/I0pOBbSl U 3/I0pOBbsl OKPYKAIOIIMX Jrojed (COONIOJeHus Mep
npodunakTUKu ~ 3a0oJieBaHUHM,  oOecriedeHWe  OC30MACHOCTH  KU3HEACATCILHOCTH B
Ype3BbIYAHBIX CUTYalUsX MPUPOJHOTO M TEXHOI'€HHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUS
OMOJOTrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCIOBUHM N1 OCO3HAHHOIO BbIOOpa OOYYarOIIMMUCS WHAMBHUIYaIbHOMN
0o0pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATEHOMY
CaMOOTIPEJICIEHNIO, B COOTBETCTBUM C HWHAWBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
peruoHa.

OOmee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4Y€HUE OMOJIOTMM Ha YriyOJIEHHOM YpPOBHE
cpennero obmiero oOpasoBanms, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

OTb6op opraHu3alMOHHBIX  (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILECTBIISICTCSI C YUETOM CIELU(PHUKH €ro COJepXaHWUsg M HalpaBIEHHOCTH Ha MPOAOIDKEHHE
Ouonoryuyeckoro oOpa3oBaHMs B OpraHU3alUsAX CPEIHEro Npo(eCcCHOHAIBLHOTO U BBICLIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0YyYEHMHM OMOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taike yuyacTue oOydaromMxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIECNIOBATEILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YUYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHH.

COAEPKAHUE OBYUYEHUSA

10 KJIACC

ConepxaHue TPOTPAMMBbI, BBIJEIEHHOE KYpCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHoU utoroBoi arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHast OMoNIOTHUS — KOMIUIEKCHas Hayka. KparTkast uctopusi pa3BUTHs OMOJIOTHH.
buonornueckne Haykm W M3ydaemble UMM TMpoOsiemMbl. DyHIaMEHTalbHBIC, TPHUKIAAHBIC WU
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MOMCKOBBIEC HAYYHbBIE UCCIIEOBAHUS B OMOJIOTHH.

3HayeHue OuoNOruM B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouonorueil. 3HaueHue OUOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIIJIECHHOCTH, OXpPaHe
MIPUPOJIBI.

JdemMoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Hapeun, V. 'apseid,
I'. Mengens, B. 1. Bepuanckuii, . I1. IlaBnos, . 1. Meunukos, H. 1. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TaOmuis! 1 cxemsl: «CBsI3b OMOJIOTMM € APYTUMHU HayKaMu», «CucremMa OMOJI0rH4eCKUX
HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CIIOKHOCTB M YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOPraHMU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alUd KUBBIX CHCTEM: MOJEKYJSIPHBIMA, KJIETOUHbINA, TKaHEBBIH,
OpraHU3MEHHBIMN, MOMYJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTeO1IeHOTUYECKHI),
ouocepnsiid. [Iporeccsl, mpoucxosimue B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kussp kak popma cymectBoBanus Marepuu. Hayku, nzydaromuye *HUBblE CUCTEMBl Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

Nzyuenune xuBbIx cucreM. Metonbl Ononornueckord Hayku. Habmronenue, nsmepenue,
SKCHEPUMEHT, CHUCTeMaTh3alus, MeTraaHanu3. [loHsTue O 3aBUCMMOM UM HE3aBHCUMOU
nepemenHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ Jo0CTOBepHOCTh. Pazdpoc B Ouonorunueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH IIOJIyYEHHBIX pe3yNbTaToB. [IpU4MHBI MCKaKEHUS pe3ylbTaTOB SKCIEPUMEHTA.
[loHsiITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHbIE TNPU3HAKU KU3HW», «buomorudeckue CUCTEMBI,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHu3alluy KUBOM npupob», «CTpoeHue KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreorienos», «buochepan, «MeTobl U3yUESHUS JKUBOU MPUPOIBI».

Ob6opynoBanue: saboparopHoe 00OpylOBaHME s TPOBEACHHS  HAOIOJCHUH,
U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcrnonp3oBaHUE pa3IUMYHBIX METOJOB IPU M3YyUEHUU KHUBBIX
CHUCTEMN.

Tema 3. Bnosnorus Kierku

Krnerka — cTpykTypHO-QyHKIIMOHANIbHAS €IMHULA KUBOT0. ICTOpUs OTKPBITHS KJIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metoabl MOJEKYISIPHOM M KJIETOYHOM OMONIOTHMH: MHKPOCKOMHUS, Xpomarorpadus,
anekTpodope3, MeToJq  MEUYeHBIX aToMoOB, nuddepeHuanipbHoe  IeHTpUudyrupoBaHue,
KyJbTUBUPOBaHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Koungoxanvnaa muxpockonus. Bumanvhoe (npusicusnennoe) usyyenue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. IllIBann, M. [llnelinen, P. Bupxos, K. M. bap.

Tabmuuer n cxembl: «CBETOBOH MHKPOCKOI», «JIEKTPOHHBIH MHUKpocKom», «Vctopus
Pa3BUTHS METOJIOB MUKPOCKOITHUI.

Ob6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpONpEnapaTbl pacTUTENbHbIX, )KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

IIpakTnueckas padora «/3ydyeHue MeTON0B KIETOUHOM Oumoyoruu (Xxpomartorpadus,
anektpodopes, mubdepennnansaoe eHTpudyruporanue, [ILP)».
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Tema 4. XumMnyeckasi Opranu3anus KJIeTKH

XUMHUYECKUU COCTAaB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTHI. Bona u e€ poib
KaK pacTBOPUTENS, pEareHTa, y4yacTU€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJornyecKast pojib. Poilb KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BemecTsa KieTku. bruonornueckue noauMepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOW Moiyiekyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAS
CBs3b. BTOpuuHas, TpeTuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OEIKOB.
Knaccugukanus 6enkos. buonorunueckue GpyHkun 6enkoB. /lpuonut.

VYrneBoabl. MoHOcaxapuIpl, AMCaxapubl, OJUrocaxapuabl U monucaxapuabl. OOmmii
IUIaH CTPOEHUS M (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢GyHKIUU
YTJIEBOJOB.

Jlumuasl.  'mapodunbHO-rUApodoOHBIE  cBoiictBa.  Knaccupukanuss — numumos.
Tpurnuuepuasl, hochonunuabl, BOCKH, cTepouibl. buonornueckue GyHkuuu aunuaos. O6mue
CBOWCTBAa OHMOJIOTMYECKHMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyIPOHULIAEMOCTb.

HyxneunoBbie kucnotel. JJHK u PHK. Crpoenue nykinenHoBbix kuciaoT. HykiaeoTumsl.
[Tpunuun xomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Bugsr PHK. @ynkunn PHK B kietke.

Crpoenue monekysbl AT®. Makpospruueckue cBsa3u B Mojiekyine AT®. buonornueckue
¢byaknun  AT®. BoccTaHoBIeHHBICE TICPEHOCUYHMKH, HX (QYHKIHUH B KIETKe. /[[pyeue
HYKIeo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouosiorus: OMoxuMuyeckue M OHOPU3NYECKUE UCCIIEOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpBl OmoMoIeKyl. Mooerupoganue cmpykmypol u QyHKyuil
buomonexyn u ux Komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti Cunme3s O6UOMONEKY U
UX HeNPUPOOHBIX AHATI0208.

JdeMoncTpamun

[optpersr: JI. Tlonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep,
C. Ilpy3unep.

Huarpammsbl:  «PacnpeneneHrie XUMHYECKHX JJIEMEHTOB B  HEXKHBOW  MPHUPOILH,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmumpr 1 cxemsl: «lleproguueckast TabauIa XUMHUYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTyphl O€NKOBOM MOJEKYJbl», «CTpOoeHHE MOJIEKYN YrieBoJoB», «CTpOEHHE MOJIEKYI
ununoBy», «HykienHoBsle KUCIOTHIY, «CTpoeHne MosieKynsl ATD».

O6opynoBaHue: XUMUYECKasl TOCY1a U 000pyJ0BaHHE.

JlaGopatopHas padora «OOHapyxeHue OelKOB ¢ IOMOILIbI0 KAaU€CTBEHHBIX PEAKLIUII».

JlaGopaTopHnas padora «/ccienoBaHue HyKJICMHOBBIX KUCJIOT, BBIIETEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Tumnel kIeTOK: syKapHoTHUecKas U mpokapuoruyeckas. CTpyKTypHO-(YHKIIMOHATbHBIE
00pa3oBaHus KIETKH.

CrpoeHne mnpokapuoTHUeCKoW kieTku. Kierounas crteHka Oakrtepuil M apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpoHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHHUE DYKAPHUOTUUECKON KieTKU. [lna3maTudeckas memOpana
(mnazmanemma). CrTpykTypa Iula3Matuueckoil MemOpanbl. TpaHcmopT BemiecTB 4epes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnerd€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). [Tomymponumaemocts MeMOpansl. PaboTa
HaTPUI-KaTUEBOTO HAcoca. DHIOIMTO3: MUHOIMTO3, Garonutos3. Dk301uTo3. Kiierounas cTeHka.
CrpykTypa 1 GyHKIMU KJIETOUHOM CTEHKH pacTeHHi, TpuOoB.

Hurommazma. [uto3zonb. Lutockener. JIBuxkeHune nuroruiazMbl. OpraHousibl KIETKH.
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OnHomMeMOpaHHBIC OpraHOMABI KJIETKU: 3HAoIazMarnueckas cetb (DIIC), anmapat [osnbmku,
JU30COMBI, UX CTpOeHHE M (QYHKIUH. B3anMMOCBI3b OIHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue rpaHyIsIpHOTO peTuKyinyMa. Mexanuzm Hanpasienus oeaxoe ¢ OIIIC. Cuntes
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imamkuii — (arpaHyJisipHbII)
SHJOIIa3MaTHUeCcKuil peTukyiayM. CekpetopHas QyHkuus annapara [onbmxu. Moougurkayus
benxoe 6 annapame I onvoxcu. Copmuposka benxoe 6 annapame I o1v0xcu. TpaHCHIOPT BEUIECTB
B KJleTKe. Bakyomnu pactutenbHbIX KieTok. Kiierounslit cok. Typrop.

[losiyaBTOHOMHBIE OpPraHOMJIBI KJIETKH: MHUTOXOHIPHUH, IIACTUIBL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumbdbuoeenes (K.C. Mepeosckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMKM MHUTOXOHIpUH U 1actuf. [lepBuuHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIbBI
(OTOCUHTE3UPYIOUINX JYKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHHuil.

Hemem6pannbie opranousl kietku CTpoeHue U QyHKIMU HEMEMOpPaHHBIX OpraHOWIOB
kiaetku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8ble
Muxpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIeMmOK.
MuxkpotpyOouku. Kinerounsiii mnentp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku nuroriasmsel. LlenTpuons. berku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mukpompybouxkamu. Momopmvie 6eaxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIUIa3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIHH.
SAnepHblil 6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pacloNoXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThuHa — TUCTOHBL. J{uHamuxa s0epHOU
obonouku 6 mumose. floepHulil mpancnopm.

Knerounsle  BkmtoueHusa. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  3YKApUOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JdeMoHcTpamun

[optpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuipel u cxembl: «CTpoeHHE SYKapUOTHUECKON KIeTKn», «CTpoeHue MKUBOTHOMN
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKU», «CTpoeHne MUTOXOHIpHUN», «Aapoy», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opynoBaHMe: CBETOBOM MHUKPOCKOI, MMKpPOIpPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHHS KIETOK Pa3IUYHBIX OPTraHU3MOB).

IIpakTnueckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopnas padora «/ccnenoBanue mia3Moim3a U JIEIIa3MoJn3a B PaCTUTENbHbBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOMIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M MPEeBPALCHHE JHEPTHH B KJIETKe

AccuMWISIIMS U TUCCUMUIIALIMSA — JIBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BElecTB:
aBTOTpOoGHBIH M  TeTepoTpodHBIA. VYyacTue Kuciaopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe oOecrneyeHue kierku: npespamieHue ATd B 0oOMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peaknuid KIEeTOYHOTro Merabonu3ma. depMeHTHl, UX CTpOeHHeE,
cBoiictBa M MexaHusMm geiictBus. KodepmeHnTbl. OTinuus (pepMEHTOB OT HEOPraHMUYECKHUX
KaTain3atopoB.  benku-akTuBaToppl W OEIKU-MHTHOMTOPHL.  3aBUCHUMOCTH  CKOPOCTH
(bepMEHTAaTUBHBIX PEAKIIHI OT pa3IuYHbIX (PAKTOPOB.

IlepBUuHBII CHMHTE3 OPraHMYECKHUX BeUIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHMbIU U
oxcueenHbvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xynopomnactoB B mporecce (potocunTe3a. CBeTOBass U TEMHOBast
dazpl. @omoovixanue, Cz., Cs- u CAM-munvt pomocunmesa. TIpogyKTUBHOCTD (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHrte3. Pa3HooOpa3zue  OpraHu3MOB-XEeMOCHUHTETHKOB:  HUTPUPHUIHMPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKkTepuu. 3HAUCHHE XEMOCHHTE3A.

AHarpobHbIe opranu3Mbl. Buabl Opoxxenus. [IpoaykTel OpokeHHsI U UX HCIIOJIb30BAHUE
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YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHH W BO3OYAUTEIH
00J1e3HEeH.

AdpoOHBIE OpraHu3Mbl. OTallbl HEPreTHYecKoro odmeHa. IloaroToBUTENbHBIN ATarl.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3HI.

buonoruueckoe okucineHue, Wik KIETOUYHOE JpIxaHue. Poib MUTOXOHIpHIA B Iporeccax
Oouonornyeckoro okucieHus. Lluxnuyeckne peakuuu. OkHcIUTENbHOE (GoChHOpUIHpPOBAHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
D¢ hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetsr: k. I[Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DPoTOCHHTE3», «IHEpPreTHUeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pyI0BaHUE AJISl IPUTOTOBICHUS MOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTopuasi pabora «/3yyeHHe KaTAIUTUYECKOM AaKTUBHOCTH (EepMEHTOB (Ha
IIpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTopuasi paGora «M3ydyeHne QepMEHTATUBHOTO pACIICIJICHUS TMEePOKCUAA
BOJIOPOJia B PACTUTENbHBIX U )KUBOTHBIX KIETKaX».

JlabopaTopnasi padora «CpaBHeHuUE Mpo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U IBIXAHUSI.

Tema 7. HacieacrBenHasi MH(popManus U peaau3anus eé B KJIeTKe

Peaknun matpuuHoro cuHTesa. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKITUSAX MATPUUHOTO
cuHTe3a. Peanuszanus HacienCcTBEHHOW HHQpoOpMaluu. [ eHeTHYecKuili KoJ, ero CBOWCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue TpancnopTHbix PHK B Guocunrese Genka. YcnoBus
O6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cogpemennvie npedcmasnenuss 0 cmpoenuu 2enog. Opranuzalys reHoMa y MpoKapuoT U
9yKapuoT. Perynsius akTUBHOCTH TI'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBbIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HeksieTouHble (hOpPMBI )KU3HU M 00NMUTraTHBIe apa3uThl. CTPOSHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusneumwwiti yuxn J{HK-cooeporcawux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHble 3aboneBaHusi uenoBeka, JKUBOTHBIX, pactenuil. CIINIA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamuka:  uwmeepayuss u  ananuz  Oonvwux — maccusos  («bigdata»)
CMPYKMYpHbIX ~ Ouono2udeckux oOauuvlx. Hanomexuwonoeuu 6 oOuonozuu u meouyuHe.
Ipoecpammupyemvle pynxyuu dberxos. Cnocobvt 00cmasKu 1eKapcms.

JdemMoHcTpauuu

[optpetsr: H. K. Konsuos, J. U. iBanoBCKui.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTmyeckuii kom», «Bupyce»,
«baxTtepuodarm.

IMpakTnyeckas padora «Co3nanre MOJICIIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJI KJIETKH

Knerounsnii nuki, ero mepwonasl u perymsimus. MaTtepdaza m muto3. OcoGeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k naenenuto. IlpecuHrernueckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
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uHTep(da3bl.

Matpuunelii  cunres JHK — perummkamms. Ilpunnuner  permmkanmu — JIHK:
KOMIUJIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBI  CUHTE3, aAHTUIIAPALIEIBHOCTb. MeXaHu3M
perummkauuu  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U — Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUIl. J[MIUTOMAHBIA U TaluIOWIHBIA HAOOPHI XPOMOCOM.
I'omostornynbie XpoMocoMBl. [1010BbIE XPOMOCOMBI.

Henenne knetkn — mMuto3. Ctagum MHTO3a U MPOUCXOISAIINE B HUX MPOLECCHL. THIIBI
muTo3a. Kaprnokunes u nurokunes. buongornueckoe 3HadeHHE MUTO3A.

Perynsmus mMutoTHMUecKkoro mukia KieTkd. [Iporpammupyemasi kieTtouHas Tubenbp —
aroImnTo3.

Krnerounoe s1po, XxpoMocoMbl, pyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmuipl u cxembl: «OKU3HEHHBIM UK KIETKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpenaparsl: «MHUTO3 B KJIETKaxX KOpemIka
JyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopuasi padora «HaGmroeHre MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpENapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJHOKJIETOYHBIC, KOJIOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOCHUS U JKU3HENIEATEIBHOCTH OJIHOKJIETOYHBIX OpraHn3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KojgoHnanbHbie
OpraHU3MBI.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaH, OPraHbl U CUCTEMBI OPIaHOB.
OpranusMm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuidl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTellbHAsA, MOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUIUNA U PacHOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX MW 4YeJlOBeKa. THUIBI JKUBOTHBIX TKAaHEW: HSNUTENIHANbHAS,
COEIMHUTENIbHAsA, MbllIeuHas, HepBHas1. OCOOEHHOCTU CTPOEHHUS, (YHKIHMM M pacroioKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHbIE W TE€HEpAaTUBHBIE OpraHbl pacTeHud. Opranbl U CHUCTEMBI
OpPraHOB )KMBOTHBIX U 4esloBeKa. DyHKIIMHU OPraHOB U CUCTEM OPraHOB.

Omopa Tena opranu3moB. Kapkac pacrenuit. CkeneTsl OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHMI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUTHOE,
KTYTUKOBOE, pPECHHUYHOEC. JIBMI)KEHHWE MHOTOKJIETOYHBIX pPACTCHWH: TpPOMU3MBI M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Iuranune opranu3moB. llorioiieHrne BObl, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTanme >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIICBAPCHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xenesbl. [IuieBapurenbHas cucTeMa 4eoBeKa.

Jlpixanue opranm3moB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. uddy3us ra3zon
yepe3 MOBEepXHOCTh KieTku. KokHoe nbixanue. [lpixarenbHas moBepXHOCTh. JKabGepHoe u
N€royHoe JApIXxaHue. JIpIxaHWe TO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIIOIMOHHOE
YCIIO’)KHEHHE CTPOEHUsl JETKUX IO3BOHOYHBIX JYKUBOTHBIX. JlpIXaTelbHas cucTeMa 4YelloBeKa.
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MexaHn3M BEHTHIIIIUY JIETKUX Y NITHL] 1 MIIEKONIUTAOMUX. Perymsnus npixanus. J[prxarenbHbie
00BEMBL.

Tpancnopr BewecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHui. TpaHcropr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOcHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIllEHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHUS ~ CTPOEHUS  KPOBEHOCHOM  CHUCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsaus.

Beinenenune y opranusMoB. Belnenenue y pacreHuid. BplueneHue 'y  JKMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl BblieneHus. @Ounbrpanms, cekpeuus U oOpaTHoOe
BCAChIBaHHE KaK MEXaHU3MbI Pa0OThI OPraHoB BblAeIeHHUA. CBSA3b MOJIOCTU TEJIa ¢ KPOBEHOCHOM
U BBIICIUTENBHON CHUCTEMaMM. BplnenacHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrue MOYH y YETIOBEKA.

3ammra y OpraHu3MoOB. 3allluTa y OJHOKJIETOYHbIX opraHu3MoB. Cropsl OakTepuil u
LMCTBI NPOCTEUIINX. 3alIMTa y MHOIOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa naccCUBHOM U
XUMHUYECKOH 3a1uThl. PUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIE. 3aliuTa
opraHuzMa otT Oone3Heil. VMmyHHass cucrema uenoBeka. KIeTOUHBIM M TyMoOpasibHBIN
UMMYHHUTET. BpoxI€HHBII 1 proOpeTEHHBIN cienn(puIeckuii UMMYHHTET. Teopus KIIOHAIBHO-
cenektuBHoro ummynureta (I1. Dpmux, @. M. bepuert, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3mMoB. Poib BpoK1EHHOr0O MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxxumocTs M peryssiuys y OpPraHM3MOB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHui. POCTOBBIE BEIECTBA U HX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTIeNbl. ODBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediekc n pednexropras mayra. bezycnoBuble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuus ¥ SHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4esoBeka. JKenesbl
OSHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3b HEpPBHOU U
SHAOKPUHHON cucteM. [ unmoranamo-runoduszapHas cucrema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl n cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE BOJIOPOCIHY,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHUi», «CHCTEMbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTeHH»,
«KopueBsie cuctembl», «Ctpoenue ctedinsa», «CTpoeHHe IHCTOBOM TIIACTUHKW», «TkaHu
KUBOTHBIX», «Ckener 4venmoBekay», «llumeBapurenbHas cuctema», «KpoBeHOCHas cucTeMar,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «Mpimeynas cucremay,
«BpiaenurenpHas cucreMa», «HIOKpPHHHAs cucTeMay, «CTpoeHne Mblub», «MMMyHUTETY,
«KumeynononoctHeie», «CxemMa NUTaHUs pacTeHui», «KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHEe IUIaHapun», «BHyTpeHHEEe CTpOEHHE H0XKIEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMblKaromuxcs», «HepBHas cucrema nrTuny», «HepBHas cucrema MIIEKONMUTAKOLIUXY,
«HepBHas cuctema yenoBekay», «Peduexcy.

ObopynoBaHue: CBETOBONH MHUKPOCKOI, MUKPOIIPENapaThl OJHOKIETOUYHBIX OPraHW3MOB,
MUKpOIIpenaparsl TKaHEW, paKOBHHBI MOJUTFOCKOB, KOJUIEKIIMHM HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE
HK3EMIUIAPBl KOMHATHBIX PacTEHHUH, repOapuu pacTeHUH pa3HbIX OTIENOB, BIAXKHBIE MpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue Ui JIEMOHCTPAallMH I[MOYBEHHOTO M BO3AYIIHOI'O THMTAaHUS pacTEHHH,
paclleruieHdsl Kpaxmaina u OenkoB 1oj JeiicTBUeM (epMeHTOB, 000pyAOBaHHE IS
JIEMOHCTPALIMH OIIBITOB 10 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEIIbHBIX
JBHKEHHI, MOJIEJIM TOJIOBHOI'O MO3Ta PA3JIN4HbBIX )KUBOTHBIX.
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JlaGoparopHas pabora «3yueHue TkaHel pacTeHUI».

JlabopaTopHasi padora «l/3yueHne TkaHel )KMBOTHBIX».

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUSI.

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTaHNU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) M IOJIOBOE.
Bunpt 6ecrionoro pa3sMHOKEHUS: TIOYKOBAHUE, CHOPYIISILINA, PparMeHTaIHsI, KIOHUPOBAaHHE.

[TonoBoe pasmuoxenue. [lonoBwle kneTku, wiau ramersl. Meio3. Craguu Meiio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiueBoe paszButve. ['ameroreHe3 y KUBOTHBIX. llosoBble  Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJICTOK.

OmnogoTBOpeHre M SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHs — HayKa O Pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem amopuonocuu. Konyenyus mopghocernos
u modenu mopghozenesa. Craguu sMOpuOreHe3a KUBOTHBIX (Ha MpUMepe JIATyiku). JpoOnenue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMHUTAIOIMINX. 3apOJIbIIIeBbIE JUCTKH (TACTPYIISALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsSHUE YacTel
pa3BUBaOIErocs 3apofpiiia (d3MOpHOHANbHAs WHAYKLHMA). 3aKkiajgka IUlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKMX B3aMMOJEHWCTBMM TIeHOB. BimsHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButHe XuBOTHBIX. [locTamOpmonanbHbli mepuoxa. [Ipsimoe u Hempsmoe
pazButue. Pa3Bute ¢ meramMopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSIMOrO U HENPSIMOTO Pa3BUTHUS, UX PAaCHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSLUMU POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3smuHoxenue u pasutue pacreHuil. 'amerodur u cnopodur. Meio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHHi. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHU3MBbl peryJsuU OHTOT€HE3a Y PAaCTEeHUM U KUBOTHBIX.

JdemoncTpanuu

[optpersr: C. I'. HaBamun, X. [lIneman.

Tabnuuel u cxemsbl: «BereratuBHoe pa3MHOKeHHUE», « TUIIBI OECONOro pa3MHOKEHUSD,
«Pa3MHOXeHHe XJIaMUIOMOHaAb», «Pa3MHOXKEHHE OBIJIEHbI», «Pa3MHOXEHUE THAPBIY,
«Metlio3», «Xpomocomsl», «l['amerorenes», «CTpoeHHME SHIEKIETKM W CIIEPMAaTO30UIa»,
«OcHOBHBIE CcTaauu OHTOreHesza», «lIpsmoe u HempsimMoe pasButue», «Pa3zButne Maiickoro
Kyka», «Pa3Butue capanumn», «Pa3BuTHe JArymKn», «/{BOWHOE OIIIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuit»y, «CTpoeHUE CEMSIH OIHOJIOJBHBIX W JIBYJIOJBHBIX PacTEeHUI», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK NANOpOTHUKAY,
«KW3HEeHHBIN ITUKII COCHBI.

OO6opynoBaHue:  CBETOBOM  MHUKPOCKON,  MHKpOINpemaparbl  SHIEKIETOK |
CIIEpMAaTO30MA0B, MOAENb «L{UKII pa3BUTHS JIATYLIKHY.

JlabopaTopHasi pabora «l3yueHMe CTPOEHHsS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnyeckas padora «BbIsiBI€HNE NPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB
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Hcropust cTaHOBICHUS U pa3BUTHSA TCHETUKH Kak Hayku. Pabotel I'. Mennpens, I'. ne
@®puza, T. Moprana. Ponb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Komnbrona, H. 1. Basunosa, A. H. benozepckoro, I'. JI. Kapniedenko, FO. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, AJIJIEIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JIOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUSA, THOpUAbI, TeHOTHN, ¢eHoTtun. OCHOBHBIE METOIbl T€HETHKHU:
THOPHIONOTHYECKUH, HIUTOIOTMYECKHIH, MOJIEKYIISIPHO-TeHETUIECKUH.

JdemoHcTpauuu

[Toprpetsr: I'. Mennens, I'. ne ®pus, T. Mopraun, H. K. Konsuos, H. . Basuios, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

TaOnuis! u cxeMbl: «MeTobl TEHETUKWY, «CXEMBbl CKpEIIMBaHUI.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX HUCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH MeHAens — 3aKOH €IMHOOOpa3us
ruOpuioB mepBoro mnokojenus. [IpaBuno momuHupoBanus. Bropoil 3akoH MeHzaenss — 3aKOH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanusupyromee — ckpemuBanue.  IIpoMexxyTouHbIi ~ XapakTep  HacJleIOBAaHMS.
Pacuiernienne npu3HaKoB pU HEMOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tpertuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOIO CKPEIIUBAHMUS.

CueruieHHoe  HaciefoBaHue npuszHakoB. Paborsr T. Moprana. CrenieHHoe
HAaCJEeI0BAHME TEHOB, HapyLIEHUE CUCIUICHUS MeXAy TIeHamMu. XpOMOCOMHAas Teopus
HACJIEICTBEHHOCTH.

I'enetuka nmoma. XpoMOCOMHBI MEXaHU3M OIIpeNeNeHus Iona. AyrOCOMBI U IIOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHblii M rereporaMeTHbli Moj. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C IIOJIOM.

I'enotun kak nenoctHas cucreMa. IlneloTponuss — MHOKECTBEHHOE JIEHCTBHE IEHA.
MHOXeCTBEHHBIN ajuienu3M. B3aumonelcTBue HeaUIeNbHBIX T'€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTHMYEeCKMT KOHTpOJIb pa3BUTUSA PACTEHUM, JXUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3MOJOTMUECKUX MPOIECCOB, MOBEJEHMS W KOTHUTUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHM3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SMH —
MHUKpOOHOM». ['eHeTHuecKue aceKThl KOHTPOJI U U3MEHEHUS Haclle[ICTBEHHONW MH(opMaIuu B
MTOKOJICHUSIX KJIETOK M OPraHU3MOB.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuue! u cxemsl: «IlepBblif n BTOpO# 3aKoHb Mennens», «Tpetuit 3akoH MeHnens»,
«AHanmu3upyollee ckpeuuBanuey, «HenomaHoe nomuHupoBanuey, «ClemieHHOe Hacle0BaHNe
NPU3HAKOB y Apo3oduisy, «I'eHetnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJIETU3M», «B3anmoneiicTBre reHoBY.

Ob6opynoBaHue: MoJeNb JJIsi AEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPUAOB MEPBOTO
MIOKOJIEHUSI W PACIICIUIEHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALMHU CLEIUIEHHOTO HACJIEI0BaHMs ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodpunay.

IIpakTnueckass padora «3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

IIpakTnueckass padora «/3yueHue pe3ynbTaTOB AUTHOPUIHOTO CKpPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH

BsaumopeiictBue reHotuna u cpeabl npu popmupoBaHuu (GeHoTuna. M3mMeHYMBOCTH
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Npu3HakoB. KauecTBEHHbIE W KOJMYECTBEHHBIE NpPHU3HAKUM. Buael  HM3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

Monudukanonnas UsMeHUUBOCTh. Ponb cpensl B hopMupoBaHurd MoaubUKAIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psit M BapuanuoHHas kpusas (B.
Noranncen). CroiicTBa MOAM(PUKAITMOHHONW U3MEHUYUBOCTH.

I'enorunnueckas n3MeHUYUBOCTL. CBOWCTBA T'€HOTUIINYECKOM W3MEHUYUBOCTH. BHIBI
FeHOTUITMNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHasT 13MEHYMBOCTh. Me#03 U MOIOBOI MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. PO KOMOMHATUBHOI N3MEHYMBOCTU B CO3JJaHUM T€HETUYECKOT0 pasHOoOpa3us
B IIpeZieJIax OJTHOTI'O BHUJA.

MytanmonHass MU3MEHYMBOCTh. Buabpl MyTanuil: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WMHAYLHUPOBAaHHBIE MYTalMH. SIAepHBbIE M IUTOILIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MoJjoBble MyTauud. [IpUyuMHBI BO3HMKHOBEHMS MyTauuil. MyrareHsl U HX
BIMSHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH TOMOJIOIMYECKHX
psAnoB B HaciencTBeHHoW uaMmeHumBocTH (H.M. BaBwiioB). BHesnmepHas W3MEHUYMBOCTh U
HACJIEJACTBEHHOCTD.

Onucenemurxa u MUSEHOMUKA, PONb SNULEHEMUYECKUX (akmopos 6 HaAciedo8aHuu u
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdeMoncTpamun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmuipsl u cxembl: «Bunsl m3MenunBocthy, «MoaudukanoHHas HW3MEHUYHUBOCTHY,
«KoMOMHaTUBHAsT ~ M3MEHYHBOCTHY, «Meito3», «Omiog0TBOpEHUEY, «I'eHeTnueckue
3a0o0JieBaHus YeNOBeKay», «Buabl MyTanuiiy.

OO6opynoBanue: XHBbIE W TepOapHbIE HK3EMIUIIPhI KOMHATHBIX PACTEHUH, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTtopnass paGora «McciemoBaHue 3aKOHOMEPHOCTEW  MOAM(PUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUALMOHHOW KPUBOW.

IIpakTnueckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuorun denosexka. MexayHapo/Has IporpamMma HCCIEIOBaHHsS TI'€HOMA 4YeJIOBEKa.
MeTopl U3yueHUsi TeHETUKU YeOBeKa: MeHealoTHYeCcKuil, ONIM3HEIOBbIM, ITUTOTeHETUYECKUH,
HNOMYJISIIIMOHHO-CTATUCTUUECKUN, MOJIEKyJIsapHO-reHeThueckuil. COBpEMEHHOE OmpeJeleHne
TE€HOTHIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yHcie ¢ momoibto [THP-
aHanuza. HacnencrBennbie 3a0oseBanus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE 0OJIE3HU YeJIOBEKa.
bone3nn ¢ HacneACTBEHHON MpPeApacloiOKEHHOCThI0. 3HAYEHHWE MEIMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUH M JIEYEHUU TIeHETHYECKHUX 3a0o0jieBaHUM 4YesoBeka. MeauKo-reHeTH4ecKoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOTO Ipy3a». DTHUECKUE aCIEKThI
MCCJIEIOBaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue QaxTophbl MOBBIIICHHOW YYBCTBUTEIBHOCTH Ye€NOBEKa K (PHU3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYKallled cpeasl. ['eHeTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemMoHcTpauuu

Tabmuier 1 cxembl: «Kapuotun denoBeka», «MeToabl U3yUeHUS] TEHETHKU UYEIOBEKay,
«I'eHeTnueckue 3a00JI€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTukanust U ceneKius. 3apoXxIAeHUE CeNeKInH U aoMectukanuu. Yuyenue H. U.
Bagunosa o LlenTpax mpoucxo1eHus: 1 MHOrooOpas3usi KyJlIbTYpPHBIX pacTeHui. Ponb cenexuuu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mopoja, mMTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBEeHHON m3mMeHunBoctd H. M. BaBuioBa, ero 3Hauenue mjist
CEJIEKLIMOHHOM pabOTHI.

Mertoapl  CENEKIMOHHOW  paboTHI. UckycctBennsiii  oTOOD: MAacCOBEIMI U
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WHIUBUIYAIbHBIA. OTalbl KOMOWHAIITMOHHOW CeJNeKIMU. lcmbITaHue mMpou3BoaUTENEH 10
noroMcTBy. OTOOp MO TEHOTHIy C TOMOIIBIO OLIEHKHM (PEHOTHIAa MOTOMCTBA M OTOOp IO
FEeHOTHUITY ¢ ToMonIst0 aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJEeKIHOHHOW paboThl. PaguanuoHHBIA U
XUMHUUYECKHM MyTareHe3 Kak MCTOYHMK MYyTalluid Yy KYyJIbTypHbIX (OpM OpraHHU3MOB.
Hcnonb30BaHue TEHOMHOTO pPENAaKTUPOBAaHMS U MeToAoB pekoMOmHaHTHBIX JIHK mms
MOJIy4EHUSI UCXOTHOTO MaTepHraia Jisl CEJIEKLUU.

[Monyyenne monuruiongoB. BuyTpuBumoBas rubpuauzanms. bauskopoacTBeHHOE
CKpeluBaHue, Wik UHOpuauHr. HepoacTBeHHOe cKpeluBaHue, Wik ayTopuauHr. I'erepos3uc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B ceneknuu. OtnanéHHas TUOpUAM3ALNAL
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHMSI CEJEKLMU pPACTeHUH U
KUBOTHBIX. «3€1€Has pesooYUsL.

CoxpaHeHHe M U3y4YE€HHE I€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U UX JUKUX
poaMueit A COo3/1aHUsl HOBBIX COPTOB M TMOPUIOB CEIIbCKOXO3HCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUemM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHoI02Ul.

JdeMoncTpamun

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{eHTPBI MPOUCXOKICHUS 1 MHOTO0Opa3us KyJIbTYpPHBIX pACTEHUN,
«3aKOH TOMOJIOTMYECKHX PSJIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METOIbl CEIEKLHUM,
«OTtnanénnas rudpuanzanusy», «Myrarenes.

JlabopaTopHas padora «/3yueHue cOpTOB KyJIbTYPHBIX PACTEHUU U MOPOJ JOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydyeHne METO0B CEJIEKIIUN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOJBI U TOCTHIKEHUS CENEeKIIMU PAaCcTeHUN U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X03SICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJI0TUS M CHHTETHYECKAS OMOJIOTUSA

OOBeKThI, HCMOIB3yeMble B OMOTEXHOJOTHH, — KJIETOYHbIE U TKaHEBbIE KYIbTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTHUKA. TpaJauilMoOHHAs OWOTEXHOJOTHS: XJIeOOTeUeHue,
MOJTy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonornueckuii cuate3. OObeKThI
MHUKPOOHOJIOTHUECKUX TexHoyoruil. [[pon3BoicTBO Oeika, aMUHOKUCIIOT U BUTAMHHOB.

Co3naHve TEXHOJOTMM M HMHCTPYMEHTOB  LIEJICHANIPaBICHHOTO HM3MEHEHUS U
KOHCTPYHPOBAHUSI TEHOMOB C LI€JIbIO TTOJYYEHHSI OPraHU3MOB U UX KOMIIOHEHTOB, COAECPKAIINX
HE BCTpEYAroIInecs B MPUPOAe OMOCUHTETUYECKHE MTYTH.

Kinerounas mnxenepus. MeTtoapl KyapTypbl KJIETOK M TKaHEW PAaCTEHUN U >KMBOTHBIX.
Kpuobanku. ComaTtnueckas TuOpuauM3anus W COMaTHYeCKuil sMmOpuorenes. lcmonb3oBaHue
TariOWJI0B B CEIIEKUNH pacTeHuil. [lonyuenue monoknoHanvuwvix anmumen. Flcnonvsoeanue
MOHOKNIOHANbHBIX U HONUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIIMST SHIEKIIETOK W KIOHHUPOBAHHWE S>KMBOTHBIX. METON TpaHCIUIAHTAMK SACP
KJIETOK. Texnonocuu 0300po8neHus, KyloMmueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCTNEEHHBIX KYIbIYD.

XpoMoCcOMHasi U TeHHas WHKeHepus. ICKyCCTBEHHbBIN CUHTE3 reHa U KOHCTPYHUPOBaHUE
pexkomOuHanTHBIX JIHK. Cozoanue mpawnceennvix opeanuzmos. JIOCTHXEHUS W TIEPCIIEKTHUBBI
XPOMOCOMHOW W TEHHOM WHXEHEPUU. ODKOJIOTUYECKHE M OTHYECKHE MPOOJIeMbl TeHHOU
WHXXEHEPUH.

Menuuunackue  OmorexHonoruu. I[loctreHomuas 1udpoBas wmeaunuua.  [II[P-
JTUArHoCTHKa. MeTaOoJIOMHBIN aHalnu3, TeHOLIGHTPUYECKH aHajdu3 MpOoTeoMa ueloBeKa s
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OLIEHKH COCTOSIHUS €ro 370poBbs. Vcrosnb30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uonmxeHepust s pa3paboTKU (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHIA,
CO3/1aHUsI KOMIUIEKCHBIX TKaHEH COYeTaHWEeM TEXHOJOIMi TpPEXMEPHOro OMONpPUHTHHra M
ckaddonaunra 15 penieHus 3a1a4 NepCOHATU3UPOBAHHON MEIUIIUHBI.

Co3naHne BEKTOPHBIX BaKLMH C ILI€JbI0 OOecreueHUus] KOMOMHUPOBAHHOM 3alUTHI OT
B030yauteneit OPBU, ycranoBiieHHEe MOJIEKYJISPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIep KalX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00J1eBaHMsI YeJIOBEKA U KMUBOTHBIX.

JdemMoHcTpanuu

Tabmuuel u  cxembl: «lcrnonb30BaHHME MHKPOOPIaHU3MOB B IPOMBIIIJIEHHOM
POM3BOJICTBE, «KieTounas HHKeHepHs», «I eHHast HHKCHEPHSD.

JlabopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «[lonydueHrue MOJTIOUHOKHCIBIX MTPOIYKTOBY.

JdkcKypeust «bHOTeXHOIOrUs — BakHEHIIas MPOM3BOIUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTNYECKOE IPOU3BOACTBO).

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJTIOMUOHHBIX MPeACTABJEHUA B 0MO0JI0THHI

OpomonmonHas teopust Y. JlapBuHa. Ilpennochbuiku BO3HMKHOBEHHS JAapBUHU3MA.
Kusnb u HayuHas nesrenbHOCcTh Y. JlapBuHa.

JBuwxkymue cwibl sBosonuu BugoB 1no Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTH
Pa3MHOXKEHHUs OPraHU3MOB, HACIEACTBEHHAass H3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBCHHBIH M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretuueckord Teopuu osBomtouuu (CTD). HeiitpanbHas Teopus
sBostolMd. CoOBpEMEHHasi 3BOJIOLMOHHAS OHOJOrMs. 3HAu€HUE DBOJIOLUOHHON Teopuu B
(bopMUPOBAHNY €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpauuu

[Hoptpetsr: Apucrotens, K. Jlunneit, XK. b. Jlamapk, 9. K. Cenr-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoit npuposl (o K. Jlunuaer)y, «JlecTHHIAa KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
KHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBOBaHue», «llopoasl romybGei», «MHoroobpaszue
KyJIBTYpHBIX (hopM KamycTsl», «Iloposibl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLIUX CHJI 3BOJIOLMMWY», «OCHOBHBIE
MIOJIO’KEHUSI CUHTETUUECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3yjbTaTbl

[Tomynsanus Kak aJIeMEHTapHas €IMHHLA 3BOMIONUH. COBpPEMEHHBIE METOIBI OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphI onyiasiuil. I3smeHnenue reHooHAa MOMYISINN KaK
DIIEMEHTapHOE HBOJIIOLIMOHHOE SBJICHUE. 3aKOH TIeHeTHueckoro paBHosecusa Jx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpHl (IBMXKYIIME CHIIBI) SBOJIIOLMU. MyTallMOHHBIM Tmpolecc.
KombOunatuBHass u3mMeHUHMBOCTh. [lpeil) reHoB — ciyyaiiHble HEHamNpaBli€eHHblE W3MEHEHUs
qacToT ayulese B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u credcmeus. Illposenenue s¢hgexma
Opeucha cenoe 6 Oonvwux u manelx nonyaayusax. Murpanuu. M30msM0Ms  MOMYJSIIMR:
reorpaduueckas (IpocTpaHcTBEHHAs ), OMoornyeckas (penpoayKTUBHAs).

EcrecTBeHHbI 0TOOp — Hampapistromuil ¢akTtop 3BorONUH. POpPMBI €CTECTBEHHOTO
oTtOopa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, paspbiBatomuii (au3pyntuBHbI). [lonoBoit ot6op.
Bo3HMKHOBEHME U HBOJIIOLINS COLMAIILHOTO ITOBEICHMSI JKUBOTHBIX.

[IpucnocoOneHHOCT, OpPraHU3MOB KakK pe3ylbTaT MHUKPOAIBOJIOLMU. Bo3HHKHOBEHME
npucnocoOieHuit y opranuzmMoB. Apomopdo3ssl u unuoagantauu. [Ipumeps npucrnocodaeHuit
y opraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUEe, OWOXHMUYECKUE, TIOBEICHUECKUE.
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OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepuu u crpykrypa. Bumoobpa3zoBaHue Kak pe3yinbTaT MHKPOA3BOIIOIHH.
Wzomsust — kimoueBoil  gaxtop BumooOpazoBanus. Ilytm u crnocoObl BuA00OpazoBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonauzauus, rudpuauzanus). JmIuTenbHOCTh BOIIOIUOHHBIX TPOILECCOB.

MexaHu3mbl (OPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponbp 3BOMIOLMOHHON OMONOTMUM B pa3pabOTKEe HAYYHBIX METOJOB COXPaHEHUs
6unopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3sHTOB M HMX XO035eB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[ToptpeTtsr: C. C. YerBepukon, 3. Maiip.

Tabmuupl u cxembl: «MyTanMOHHAs HW3MEHUYMBOCTHY», «llomyndnnoHHas CTpyKTypa
BUla», «Cxema mposBIieHUs 3aKkoHa Xapau—BainHOepra», «JIBHXKyIIHe CHIBI 3BOJIIOIUN,
«DKOJIOTHYECKasT M30JAIMA TONYJSIHuiA ceBaHCKo (openm», «'eorpaduueckas H30ISAIUSA
JUCTBEHHUIIBI CUOMPCKOIM M JTUCTBEHHUIIBI Aaypckoit», «[lomymsimoHHbIe BOJHBI YUCIEHHOCTH
XUIIHUKOB H JKepTB», «(CXxeMa JIeHCTBUS ECTECTBEHHOTO OTOOpa», «®Dopmbl OOpbOBI 3a
CYIIIECTBOBAHHEY, «MHyCcTpralbHbII MEJTaHU3M», «KuBbie HCKOIIaeMbIey,
«IlokpoBUTENBCTBEHHAs! OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«Dusnonoruueckre agantanuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTDHY,
«Kpurepun Buga», «Bunpl-nBoitnukn», «Crtpykrypa BHaa B 1npupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHME TpEX  BUIOB  JAHABIIICHY,
«OKoJIOTHYECKOE BUI000pa3oBaHue BHUIOB cuUHUL, «llonumuonasl pacreHuit», «KamycTHO-
peneyHbIid THOPHUIY.

ObopynoBanue: repOapuu pacTeHUM, KOJJICKIIMM HACEKOMBIX, Uydelia MTHI] U 3BEepel ¢
npyUMepaMu pa3iNYHbIX MPUCIIOCOOJICHUH, yydyena NTHI U 3Bepeil pa3HbIX BUJIOB, repdapuu
pacTteHuil OIM3KUX BUIO0B, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMH.

JlaGopaTopHasi paboTra «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlabopaTtopnasi pabora «lIpucnocoOneHuss OpraHU3MOB U HMX OTHOCUTEJbHAs
EIeCO00Pa3HOCTHY.

JlabopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOJIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpoasosonust 4 €€ pe3yJbTaThl

Metoael  u3ydeHus MakposBomonuu. IlameoHTonormueckue METOAbl  M3YyYEHUs
sBostouu. Ilepexoanbie (opMbl U PUIOTEHETUYECKHUE PSAIbI OPTaHU3MOB.

buoreorpaguueckue meroabl wusydeHus osBomonuu. CpaBHeHue ¢iaopsl U (ayHb
MaTEepHKOB U OCTpPOBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOpPHUOIOrHYECKUE U CPaBHUTEIbHO-MOP(POIOTHYECKUE METO/bI U3YUEHHS SBOJIOLMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a M IOSBICHMS 3BOJIOLUOHHBIX HOBIIECTB.
['oMonornyHble ¥ aHAIOTMYHbIE OpraHbl. PyanMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISpPHO-
reHeTHYecKne, OHOXMMUYECKMEe M  MaTeMaTH4eCKhe METOJbl  M3YYeHHs]  HBOJIOLUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHMS (PHIIOT€HETHYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTallMU U 3BOJIIOLHSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWIA) OABONIONWU. [Ipunyun  cmeHvl  DYHKYuUl.
HeoGpatumocTs 3Booninu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JdemMoHcTpauuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroinep, 3. I'ekkensb.

Tabmuip! u cxeMbl: «DUIIOTEHETHYECKUH PSJT JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yOhIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawanmbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTUYHBIE  OPTaHbD»,
«PynumeHTB», «ATaBU3MBD», «XpPOMOCOMHBIE HAOOpbI YeloBeKa M HIMMMaH3e», «[JaBHbIE
HaIpaBJICHUS 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH SBOJIIOLIUNY.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKH HCKOIMAEeMBIX OCTaTKOB OPTaHH3MOB,
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MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple THMOTE3bl MPOUCXOXKIEHHS XH3HH Ha 3emie. AOuWOreHe3 M NaHCIEPMHUS.
JloHayuHble TpPEICTaBICHUS O 3apOXKACHUU >KUM3HM (KpealuoHH3M). ['umore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUS.

OcHoBHblE 3Tanbpl HeopraHuuyeckoil sBomonuu. Ilnanerapnas (reosiornueckas)
SBOMIIONMS. XUMHYECKasl JBOJIOLMSA. AOWOTEeHHBIM CHHTE3 OpPraHUYeCKUX BEIIECTB U3
Heopranmueckux. Ombir C. Mwmepa u I'. FOpu. ObOpazoBanue moaMMepoB M3 MOHOMEPOB.
Koanepsarnas runotreza A. M. Omapuna, rumore3a mepBuuHOoro OynboHa JDk. XoimeiHa,
reHernueckas rumnotesa ['. Mémnepa. Pu6osumel (T. Yek) u runotesa «mupa PHK» V. 'unbepra.
®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKJIETKH.

Hctopus 3emnum u Mmeroasl €€ wu3ydeHus. lckomaemble OpPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmeronsl. OTHOcUTeNnbHAass ©  aOCONIOTHAsT ~ T'€OXPOHOJIOTHS.
['eoxpoHoIOrMuecKas mKasa: 30Hbl, Ipbl, IEPUOJIbI, FTOXH.

HavanbHbie 3Tanbl oprannyeckoi 3Boouud. [losBlIeHHE U 3BOJIIOIUS MEPBBIX KIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHEe mepBbIXx sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
9YKapuOTBHI.

[Ipoucxoxaenue sykapuoT (cUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHbIE 3Tallbl 3BOJIIOLUM BbICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bl PACTEHUM.
Boeixon pacrenuii Ha cymy. llosiBieHue cnopoBBIX pacTeHHl M 3aBOEBAHUE HMMHU CYIIU.
Cemennble pactenus. [IponcxoxeHne BETKOBBIX PACTEHUH.

OcHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Bennckas dayna. KemOpulickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOpioBbIE
*KHUBOTHBIE. J)KHU3Hb B BOjie. DBOJIOIUS MO3BOHOUHBIX. [Iporcxoxnenne ampuduii U penTHIHii.
[Ipoucxoxaenne miekonuTarommx W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTte xu3HM Ha 3emie MO 3paM U NEepHoJaM: apxeil, MpoTepo3oi, MNaneo3oi,
Me3030H, KaitHo30i#. O0Ias XapakTepucTUKa KJIMMaTa U TeoJIoTHYecKuX mnporeccoB. [losBieHne
U paclBEeT XapaKTEPHbIX OPraHU3MOB. YTieoOpa3oBaHME: €ro yCJIOBHs M BIMSHHE Ha Ta30BbIi
cocTtaB atMochepsbl.

MaccoBble BBIMUpaHHUSI — HKOJIOTMYECKHUE KPU3UCHI Ipouuioro. [IpuduHbI U ciaencTBus
MaccoBBIX BbIMUpaHUIl. COBpeMEHHBINH IKOJOTHUYECKUI Kpu3uc, ero ocobeHHoctu. IIpobGiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cUcTeMa OpraHudeckoro Mupa. IIpuHIMNbI KIaccupUKaMU OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Pean, JI. Cnaymannanwy, JI. [lacrep, 1. 1. Meunukos, A. M. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuupr u cxembl: «Cxema omnbita @. Pequy, «Cxema ombrta JI. [Tactepa mo uzydeHuto
camo3apoxkeHus xu3zHm», «Cxema ombita C. Mwnepa, I'. FOpu», «3Ttanel HeopraHn4eckon
sBorOLIMNY, «['eoxpoHosoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYEeCKOW SBOIOIUHY,
«Cxema o00pa3oBaHUsI DJYyKapuoT MyTéM cuUMOHMOreHe3a», «CucreMa J>KUBOM MHPUPOIB»,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuity, «Punmodute», «OIHOKIETOYHBIC
BOZIOpOCIN», «MHOrokierounsle Bogopocian», «Mxu», «llanoporHukm», «lomoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHUPAy,
«ApoMop¢o3bl  KUBOTHBIX», «IIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YmeHncroHorue, «PBIOBIY, «3eMHOBOIHEIEY, «IIpecmbikaromuecs», «IITH1EY,
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«Mnekonuraromuey, «Pa3BuTe KuU3HM B apxeuMckoll apey, «Pa3BUTHE KU3HU B
MIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B TNAJCO30MCKOM dpey», «Pa3BuTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHE >KU3HM B KaWHO30MCKOW 3pe», «CoBpeMeHHas cucTeMa
OpPraHMYECKOI0 MUPa».

Ob6opynoBanue: repOapud pacTeHUH pPA3NUYHBIX OTIEJIOB, KOJIJICKIUU HACEKOMBIX,
BJIQXKHBIE Tpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIIMM HWIJIOKOXKUX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4ydyela NTUL WU 3BEpei, KOJUIEKUUU OKAMEHEJIOCTEH, IOJIE3HbIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryaabHas JgadoparopHasi pabdora «MoaenupoBanue onbiToB Musiepa—tOpu 1o
U3YyYEHHIO a0MOT€HHOTO CHHTE3a OPIraHUYECKUX COCITMHEHHUI B TIEPBUYHOM aTMOChepe.

JlaGoparopHasi pabora «/3yyeHue M OINHUCAHME HCKONAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckasi padora «M3yueHue o0COOCHHOCTEH CTPOCHHMS PACTEHHUHM pa3HBIX
OTJIEJIOBY.

IIpakTuyeckasi padora «lV3ydyeHue OCOOEHHOCTEH CTPOCHHUS  TO3BOHOYHBIX
JKUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4eJI0BEKAa — AHTPOIOTeHe3

Pa3nens! u 3aaun aHTpOnoJoruu. Meroibl aHTPOIIOIOTHH.

CraHOBIIEHHE TPEACTABICHUNA O NMPOUCXO0XKJICHUU YENOBEKA. Peaurvos3Hbie BO33pEHHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoacTBO 4enoBEKa C JKUBOTHBIMU. CHCTEMAaTMYECKOE TIOJIO)KEHHE YEJIOBEKA.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXMMHUYECKHe, MoBeAeHuecKkne. OTiHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIIbHOW CUCTEMBI.

JBwxymme cuiabl  (pakTopbl)  aHTpoOmoOreHe3a: OWMOJIOTUYECKHE, COLMAIBHEIC.
CootHorieHre OMOJOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBbIE CTaIUM aHTpoOIIOreHe3a. PaHHue yernoBekooOpazHble 00€3bsHbI (IPOKOHCYJIbI)
U paHHHE TOHTHBI — O0IIUE MPEeIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKUA —
JIBYHOTHE MpENKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHS Opynuil Tpynaa. YemnoBek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntojiel 3a mpeaensl Adpuku. Yenoek reinenboeprekuii —
001K TPeIOK HeaHAePTaTLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOT0. YenoBeK HeaH1epTalbCKUn
KaK BUJ JIIOJEH XOJOJHOTO KJIMMaTa. YemoBeK pa3yMHbIH COBPEMEHHOIO THINA, JI€HUCOBCKUMN
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u nageoreHoMuka.

DBOJIOIUS COBPEMEHHOTO 4YeNoBeKa. EcTecTBeHHBIM OTOOp B MOMYNSANMIX YeTOBEKa.
MyrtanunonHsli nponecc U nonuMopdusm. IlonynsuuoHHbIe BOJIHBL, Apeii( T'eHOB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYISAIHUIX COBPEMEHHOTO YETTOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiiue pacel: eBponeouHas (eBpas3uiickas),
aBCTPaNIO-HETPOHIHASA (PKBaTOpHAlIbHAS), MOHTOJIOMIHAS (a3MaTCKo-aMepHuKaHcKas). Bpems u
NyTH paccelieHuss 4YesloBeKka 1Mo IulaHere. EauHCcTBO yenoBedweckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma. [IpucmocoOIeHHOCT, ueloBeKa K  pa3HbIM  yCIOBHUSM
OKpyXaroliel cpeabl. BiausiHue reorpaduueckoi cpenbl U Jpeiida TeHoB Ha MOpPGOJIOTHIO U
(U3UOIIOTHIO YeTIOBeKa.

MexauciurnianHapable  METOAbl B (U3WYeCKON (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTUS M MAaJCOAHTPONOJIOTHSI  YEJIOBEUECKHX  MOMYJISIUH.
buocouuansHple  WccrnedoBaHMA ~— OpUPONABI  YenoBeka.  VccimegoBaHMe — KOJBOJIOLUHU
OMOJIOTHYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JdemMoHcTpauuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr u cxembl: «MeToabl aHTpOMOJIOTHHY», «[ OJTOBHOM MO3r YelIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBDY, «CKeleT 4eloBeKa M CKeNeT IUMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aHTPONOreHe3a», «IBOJIOLUOHHOE JPEBO YEIOBEKay,
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«ABcTpanionutex», «HYemoBek ymenblit», «UenoBek mpsaMOXOasuiuiy, «/IeHMCOBCKUN 4eI0BEK»
«Heanpepransupl»y, «KpomanboHIbD, «lIpenkn denoBekay», «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacbl uenoBeka.

ObopynoBanue: MyJIsSHKH OKaMEHENIOCTEH, MPEIMETOB MaTepPUaIbHON KyJIbTYpHI IPEIKOB
YenoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYCCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIeT 4eJIOBeKa, MOJIeb uepera 4elloBeKa M 4Yeperna LIMMIaH3e, MOJENb KUCTH 4eloBeKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

JlabopaTtopHasi pabora «l3yueHue o0COOCHHOCTEH CTpOEHHS CKeJieTa 4YeJIOBEKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3ydeHre S3KOJIOrHYECKUX aJanTaluid 4eTOBEeKay.

Tema 6. DJxoimormss — Hayka O B3aHMOOTHOLIEHHSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxJeHue M pa3BUTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H. A.
CeBepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skojoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonast sxonoruu. [loneBsie HaOMIOACHNUA. DKCIEPUMEHTHI B SKOJIOTHU: MPUPOIHBIC U
naboparopHble. MoaenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpYKaOLEH CpeJibl: JIOKaIbHBIMH,
PErHOHANIBHBIN U TNI00ATBHBIH.

3HaueHue SKOJIOTMYECKUX 3HAHWM JUIsl YeloBeKa. DKOJIOTMYECKOE MHUPOBO33PEHHE Kak
OCHOBa CBs3ei uyenoBeuecTBa ¢ mnpupoaoid. DopMHUpOBaAHUE SKOJOTUYECKOW KYIBTYpbl U
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JdeMoHncTpamun

[Moptpetsr: A. l'ymbonpar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkens, A. Tencnu, B. H.
Cykaués.

Tabnuubl u cxemsl: «Pa3nensr skomorun», «MeTobl 3Koorun», «Cxema MOHUTOPUHTA
OKPYKAroIIen Cpebl».

JlabopaTopHasi padora «/3ydeHre MeT0/10B IKOJIOTUYECKUX UCCIIEI0BAaHUII.

Tema 7. Opranusmsl u cpea o0UTAHUS

Okosnoruueckue (GakTopbl U 3aKOHOMepHOCTHM ux JeiictBus. Knaccudukanus
HKOJIOTHUECKUX  (aKTOpoB:  aOMOTHMYEeCKHe, OHOTHUYecKHe, aHTponoreHHole. OOmmue
3aKOHOMEPHOCTH JIeHcTBUS AKosornyeckux (axtopos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCT. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abunotnueckue ¢aktopbl. CBET Kak 3Kojorndeckuil ¢pakrop. JleficTBre pa3HbIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX II0
OTHOIIIEHHUIO K cBeTy. CUTHaNBbHAs pojib cBeTa. DOTONEepHoIU3M.

Temmneparypa kak skonorumdeckuit Qakrop. [leiicTBue TemmepaTypbl Ha OpraHHU3MBI.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPIraHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxHocTe kak skonorndeckuil gaxtop. IlpucnocoGnenuss pacTeHuil K MoJIep KaHUIO
BogHOro Oananca. Kmaccudukanust pacteHuid 1Mo OTHOIIEHUIO K Boje. [lpucnocoGneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHAas, TNTyOWHHAas
NOJNOYBEHHAs!, BHYTpHOpraHu3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH cpell OOuTaHMs
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue putMmel. BHemHune u BHyTpeHHME pUTMBbI. CyTOYHBIE U TOAWYHBIE
puTMBL. [Iprcnoco6ieHHOCTh OpraHu3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHM KU3HU.

XKuznennsie ¢opmbl opranu3moB. [lonsTue o xuzHeHHOH (hopme. JKu3HeHHBIE (OPMBI
pacTeHUi: NepeBbs, KYCTapHUKH, KYCTapHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TPAaBBI.
Kuznenusle (GOpMbI KUBOTHBIX: THUAPOOMOHTHI, TE€OOHMOHTHI, a’3pOOHOHTHL. (OcoOeHHOCTH
CTpOEHHS M 00pa3a KU3HU.

buornueckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN: KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyajiu3M, KOMMEHCAIU3M
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(KBapTUpaHTCTBO, HaxyieOHW4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HaYCHHE OMOTHUYECKHX B3aUMOJEHCTBUU JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu

Tabnuis! 1 cxembl: «IKoyoruyeckue QakTopel», «CBETOBOM CIEKTP», « IKOIOTHUECKUE
IPYIIbI )KUBOTHBIX IO OTHOILIEHUIO K CBETY», «TeIIOKPOBHBIE )KUBOTHBIEY, «X0JIOHOKPOBHBIE
KUBOTHBIE», «DHU3NOJIIOTUYECKUE aJanTalll >KUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3neHHbIe GOPMBI pacTeHUY, «KHU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«IKOocHUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOWHOIO Jieca», «llenu nuranusy,
«Xumnn4yectBoy, «llapasutuzmy, «KonkypeHuus», «Cumonos», «KommeHncaamsm».

Ob6opynoBanue: repbdapuud pacTeHUl W JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TepOaphUH  CBETONIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEIIOOMBbIE U TEHEBHIHOCIHMBBIE KOMHATHbBIC
pacTteHusi, repOapul M KOJUICKIIMU TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWYHMBBIX
pacTeHuid, uyudeia NTUI M 3Beped, repOapuu pacTeHUH, OTHOCAIIUXCS K TUrpodutam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIC PACTEHHs JaHHBIX TPYIN, KOJUICKIWH IKUBOTHBIX,
oOWTAIONMX B Pa3HBIX cpefax, repOapvu U KOJUIEKIIMH PACTEHUN U KMBOTHBIX, 0OJaAArOIINX
yepTaMu IPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKHU3HM, repbapuu u
KOJUICKIIUM PACTEHU W >KUBOTHBIX PA3JMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
YYacCTBYIOUIUX B Pa3IMUHBIX OMOTHYECKUX B3aUMOAECUCTBUSX.

JlabopaTopnasi pa6ora «BrIsiBIeHHE MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO CBETa.

JlabopaTtopHasi pabora «BpIsiBIEHHE NPUCTIOCOOIEHUM OpPraHW3MOB K BIUSHUIO
TEMIIEpaTypbI».

JlabopaTopHasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTHM PACTECHUH M3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Jkos0rust BUAOB U NMOIMYJISALUH

DKOJOTHYECKHE XapaKTePUCTUKH Momyisiiuu. [lomymnsuus kak Ouonornyeckas cucrema.
Pons HeomHOpOAHOCTH Cpenbl, PU3MUECKUX OapbepoB W OCOOECHHOCTEH OMOJIOTMH BHUIOB B
(opMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYphI oMy sAuil. OCHOBHBIE IOKA3aTeIH MOMYJISALUU:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALHSL.

Dkojorudeckas CTpykTypa nomymsiuu. OleHKa 4MCICHHOCTH MOMyJsinuu. J{nHamuka
NOMYJISIIMY U €€ perysanus. buotnuecknii moTeHIMan nonyisauuu. MoaenupoBanie TMHAMUAKH
nonynsiuuu. KpuBble pocta uucieHHOCTH mnomymsiuuu. Kpuble BbDKHMBaHMs. Perymsus
YHUCICHHOCTU MONYNIALUNA: poiib (AKTOPOB, 3aBUCALIMX M HE 3aBUCALIMX OT IJIOTHOCTH.
DKoJjoruyeckue crpareruu Buaos (I- u K-crparerun).

ITonatue 00 5kojoruyeckoi Huile BuAa. MectooOuTaHnue. MHOroMepHas MoOJENb
skosornyeckod HumM JIx.M. Xatunncona. Pazmepsl skosiornyeckoil Humm. [loTeHunanbHas u
peann30BaHHas HUILIH.

Bun kak cucrema nomynsuuid. Apeanbsl BHIOB. Buibpl M HX KM3HEHHbIE CTPATErHH.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS W MUrpalMid >KUBOTHBIX. buojormyeckue WHBa3UU
qyKEPOJHBIX BUJIOB.

JdemMoHcTpauuu
IToprper: Ix. M. XaTuynHCOH.
Tabmuis! " CXEMBI: «IKOJIOTUYECKHE XapaKTEPUCTUKHU TTONYJIALIAN,

«IIpocTpaHCTBEHHAass CTPYKTypa MNONyJIsSuu», «Bo3pacTHble NOUpaMUAbl MOMYJSLUNY,
«CKOpOCTh  3acelieHhsT TOBEPXHOCTH 3eMJIM  pa3IUYHBIMH  OpraHu3Mamu», «Mojens
skosiorndeckoit Humu Jx. M. XaTunHcoHay.

ObopynoBanue: repdapun pacTeHU, KOJUICKITUU )KHBOTHBIX.

JlabopaTopnas padora «[IpucmocoOaeHus ceMsH paCTeHU K PaCCENICHUION.

Tema 9. Jkoj10rus1 CO001IECTB. IKOJIOTMYECKUE CHCTEMBI.
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CoobmecTtBa opranu3MoB. bruorieHo3 u ero cTpyktypa. CBs3u MEXAy OpraHu3MaMu B
OuoreHose.

Okocuctema Kak oOTkpbiTas cucrema (A. k. Tencnum). DyHKIMOHAIBbHBIC OJIOKH
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, peAyleHTbl. Tpoduieckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndeckue 010ku 3kocucteM. 110UBBI U UJIBI B 3KOCHCTEMAX.
KpyroBopot BeLIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeNM HKocUCTeMbl. buomacca u  mpomykuus. OKOJOTHYEcKue
OUPaMUJIbI YUCET, OMOMACCHI U SHEPTUU.

Jlunamuka 9KOCUCEM. Kamacmpoghuueckue nepecmpouKu. Dnykmyayuu.
HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKueccHH. [lepBUYHBIE M BTOpUYHBIC
CYKLIECCMM W HX IpPUYMHBL. AHTpOIIOreHHbIE BO3JEWCTBUA Ha cykueccud. KimmakcHoe
coobuiectBo. bropasnooOpasue M MOJHOTA KPYrOBOPOTa BEHIECTB — OCHOBA YCTOHYHMBOCTHU
COO0O0I1IECTB.

[Ipupoanbie 3K0CUCTEMBL. JKocucmembl 03€p U pek. IKocucmemvbl Mopeu U OKeaHos.
IDKkocucmemvl myHop, 1ecos, cmeneu, nyCmbiHb.

AHTpONIOTEHHBIE  3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuma wmexnay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH S3KOCHUCTEMAaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uiopa u dayHa.
CunaHTponu3anusi ropoJckoi ¢ayHbel. buonormueckoe U XO3AHCTBEHHOE 3Ha4yeHUE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUH  OpPraHU3MOB B
KocucTeMax. Poab kackaonozo s¢hghexkma u 6ud06-30upuramopos (Kio4esvix 6udos) &
@yukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM U BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTh OpPraHU3MOB, IOMYJIALUMA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AaHTPOIIOI'€HHBIX BO3/1EHCTBHM.

Mexanusmbl  6030elicmeus  3a2pA3HeHUll  PA3HbLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmeusi. MeTo0I0russ MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX KOCUCTEM.

JdemMoHcTpanuu

IToprper: A. JIxx. Tencan.

Tabmuis! u cxembl: «CTpyKTypa OMOLIEH03a», « DIKOCUCTEMA ILIUPOKOIUCTBEHHOIO JIECay,
«QxocuctemMa XBOHHOro Jjeca», «OyHKIMOHAJIbHBIE TPYMNNbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 23kocucteMey», «llenmn mnuTanus (nmacTOuiIHasl, JETPUTHAs)»,
«DKOJIOrHYecKas MUpaMuIa Yucen», « IKOJIoOTnYecKas nupamuia OnomMacce», «IKOJIOrHUECcKas
nupamuja sHeprumy», «OOpasoBanue Ooiortan, «llepBuunas cykneccus», «BoccraHoBieHue
Jeca Iociie moxapa», «IKOCHUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BemecTB M IOTOK
SHEpruu B arpoueHosey, «I[Ipumepsr ypboskocucTem».

Ob6opynoBanue: repbapuu pacTeHUill, KOJJIEKIUM HACEKOMBIX, dydesia NTHUI[ U 3BepeH,
repOapuy KyJIbTYPHBIX U JUKOPACTYUINX PACTEHUMN, aKBapUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlaGopaTopHas padora «/3ydeHne pasHOOOpa3usi MEIKUX MOYBEHHBIX WICHHUCTOHOTHUX
B Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHsl B TUIIMYHBIA OMoreoieHo3 (B n1yOpaBy, Oepe3HsK, €1bHHUK, Ha
CYXOZOJbHBIN WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCHCTEMY (Ha TOJI€ WK B TEIUIMYHOE XO03SIHCTBO)».

Tema 10. Buocdepa — rnodanbHast IkocucTema

buocdepa — obmennanerapHas o0osiouka 3emMild, Tlle CYHIECTBYET WJIM CYILECTBOBaJa
*u3Hb. Pa3BuTue npeacrasnenuit o buocdepe B Tpyaax 3. 3iocca. Yuenue B. . Bepnanckoro o
6uocgepe. O6mactu 6uochepsl u e€ cocras. JKupoe BemecTBo Orocdeps! U ero GyHKIUH.

3aKOHOMEPHOCTH CyIliecTBOBaHUs Onochepsl. OcodeHHOCTH Ouochepsl Kak ri1odaabHON
skocucTeMbl. JlMHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB u
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OMOTreOXMMHUYECKHUE IUKIIBI (yTiiepoia, a3oTa). PUTMUYHOCTH siBieHM B Orocdepe.

3onanbHOCTh OMochepsl. [lonsaTre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHIpPA, XBOWHBIE
Jeca, CMEIIaHHbIe U HMIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, IyCThIHU, TPOIIMYECKHE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa u (GYyHKIUS SKHUBBIX CHUCTEM, OIIEHKAa HMX PECYpCHOTO TOTEHIUala |
O6rocdepHbIX QYHKITUI.

JdemoHcTpauuu

[Toptpetsl: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eocdepsl 3emany», «KpyroBopot azora B nmpupoze», «Kpyrosopot
yriepojia B npupojie», «Kpyrosopot kucnoponaa B npupone», «KpyroBopoT BoJibl B IPUPOIE,
«OcHoBHBIE OWOMBI cymmny, «Kimmarumdeckue mosica 3emum», «Tynapay, «Taiiray,
«C™memannbii  necy, «lllupokonuctBenubit secy», «Ctenb», «CaBanHa», «IlycThIHSY,
«Tponuueckuii jiecy.

ObopynoBanue: repOapuu pacTeHUN pa3HBIX OMOMOB, KOJUIEKIIUN KHUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa

DKOJIOTUYECKHEe KPHW3UChI M WX IPUYMHBL. Bo3jaeiicTBue uenoBeka Ha Owocdepy.
3arpsi3HeHUE BO3AYHWIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM cpenpl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienue mouBbl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHue Kinmara.

AHTpPONIOTEHHOE BO3JEHCTBUE HA PACTUTENIbHBIA W KUBOTHBIM Mup. Oxpana
pacTUTEIBLHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHIIUIIBI OXPaHbl MPUPOAbl. KpacHble KHUTH.
Oco0o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0TUYECKUE
MapKH.

OcHOBHbIE MIPUHIIMITBI YCTOMYUBOTO Pa3BUTHI YeNIOBEUECTBA U MPUPObL. ParonansHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3uca
U €ro BEpOSITHBIC MOCIIEACTBUS.

Pa3BuTHe METOJOB MOHHMTOPMHTAa pAa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcvl. Hayuonanvnvle ungopmayuonmsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHO8bl IKOpeaburumayuu IKOCUcCmem U cnoco606 60pbOvl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHbIX 9KOCUCTEM.

JdemoncTpanuu

Tabmuipl U cxembl: «3arps3HeHHE aTtMocQepbl», «3arps3HeHHe TUAPOCcHEPb,
«3arps3zHeHne mouBbl», «[lapHukoBbii  3ddekT», «Ocobo oxpaHsEeMble MPHUPOIHBIE
TeppUTOPUNY», «MoIeNTH YIIPaBIIeMOr0 MUPa.

Ob6opynoBanue: Qororpaduu OXpaHIEMBIX PACTeHHN W KHUBOTHbIX KpacHoil KHHTH
Poccniickoit ®enepanun, KpacHoil KHUTH pernoHa.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYJaIOUTUMHUCS
IpoTrpaMM CpeHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U TIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yIbTaTOB OCBOCHHS TPOTPAMMBI IO OHMOJIOTHH BBIICIICHBI
CIIEAYIOIIME  COCTAaBJIAIONINE: OCO3HAHHE OOYYaIOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH W CaMOONPEIEICHUIO,
Hanuyue momueéayuu K OOydeHUIO OWONIOTHH, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHU JTUYHOCTU Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B
cBOEH ACATCIIBHOCTHU IOEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IpUCyIminMu CHUCTEMCEC
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OMOJIOTHYECKOTO  OOpa3OBaHMsS, Haluuue NPABoOCO3HAHUS ~ DKOJOTMUECKON  KYJIbTYpBHI,
cnocobHocmu cmagumy 1ENHU U CTPOUTH KU3HEHHBIC IIJIaHBbI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOrpaMMBbl IO OMOJIOTHH JOCTUTAIOTCS B €MHCTBE
y4eOHOM U BOCHUTATEIBHOU JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IPUHATHIMU B
oOmiecTBe TMpaBUJIaMH U HOPMaMH MOBEACHUS M CIIOCOOCTBYIOT IpOIlecCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHUSI, PA3BUTHs BHYTPEHHEW NMO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEGHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIEOUI0O U  TPaaAUuLHsIM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOTro npeaMera «bruonorusy A0IKHBI OTpakaTh
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpUEHTAlWW, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJULMOHHBIM LEHHOCTSM POCCHUUCKOro  00IlecTBa,
pacHIMpEeHNE KU3HEHHOTO ONbITa U OIbITa JAEATEIBHOCTH B MPOLECCE pPealu3aluyd OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHOM IEATEIbHOCTH, B TOM YKCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMK OOy4YaroOmerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YBOKEHHE 3aKOHA W
MIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JCSITEILHOCTH MPH CO3/IaHUU YUCOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENSITh COOCTBEHHYIO IIO3UIHUI0 IO OTHONICHHIO K SIBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YyMEHHE YYHUTBHIBATH B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSMU U COLUAIBHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 3a]1ad, YBAXXUTEJIBHOTO OTHOIICHUS K MHEHHIO
OTIIMOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEITLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW MAECHTUYHOCTU, TATPUOTHU3MA, YBAKECHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHON, TopaocTy 3a CBOM Kpall, CBOIO
Ponuny, cBOI A3BIK U KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEIUI0 W MaMITHUKaM [PUPOJIBI,
JIOCTIKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIGHHMBATh BKJIAJl POCCHHUCKUX YYEHBIX B CTAaHOBIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAYEHUSI OMOJIOTUH B TIO3HAHUHU 3aKOHOB MPUPO/IBI, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaeiHas  yOeXIEHHOCTh, TOTOBHOCTh K CHOyKeHHro U 3amure OTedecTra,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO U TIPUHUMATh OCO3HAHHBIC PEUICHHS, OPUESHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;
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4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIFOUAsi ICTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS AKUBOU MPUPOIBI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuUTAHUSA, (GOPMHUPOBAHMS  KYJLTYPbl 310POBbS U
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHHE U peain3alys 3I0pOBOro U 6e30macHoro odpasa KU3HH (340POBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPABWJI U HOPM, COQIAaHCUPOBAHHBIN PEKUM 3aHITHA M OTIBIXA,
perynspHas (Qu3nMyeckas aKTHUBHOCTb), OEpEeKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHONICHHS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHUE LIEHHOCTH TMPaBWJI HHIWBUIYaJbHOTO M KOJUIGKTMBHOIO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HaHUE IOCJIEJCTBUI U HENPUITHUS BPEIHBIX MPUBBIUEK (YHOTPEeOJICHHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/Y, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOIIO0HE;

FOTOBHOCTh K  AKTUBHOM  JESATENBHOCTH  TEXHOJOTMYECKOM M COLMAIBbHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSITEIBHO BBIMOJIHATH
TaKylo J1eITeJIbHOCTb;

WHTEpEC K pasnuvHbiM chepam mpodeccHoHAIBHON NeSATeNhbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peanr30oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTh U CITIOCOOHOCTh K OOpa30BaHUIO H CaMOOOPA30BAHMIO HA TMPOTSHKCHUU BCEH
JKU3HHU;

7) 3KOJIOTMYECKOT0 BOCIIMTAHMS:

HKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIICHHE K MPUPOJIE KaK UICTOYHHUKY JKU3HU HA 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

TIOBBIIIIEHUE YPOBHS IKOJIOTUYECKOW KYIbTYPHI: MPUOOpETEHHE OMbITa MIIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIEH CPe/Ibl;

OCO3HaHUe TTI00aTbHOr0 XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelIeHus;

CIIOCOOHOCTh UCIIOJIB30BaTh MPUOOPETaeMbIC MPU U3YICHUH OMOJIOTUH 3HAHUSI U YMEHUS
IpU pelIeHuu MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIB30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PAaBHOBECHUS B IKOCHCTEMaXx,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HETPUATHE JCHCTBUMN, MPUHOCAIIUX BpEJ OKpYXKAIoUeH MPUPOIHOU cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONpHUSATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJu4yhe Pa3BUTOIO SKOJOTWYECKOTO MBILIUIEHUS, HKOJIOTUYECKON KYJIbTYphI, OIbITa
JEATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHMaliore KYIbTYp,
CMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpILIEHCTBOBAHUE  S3BIKOBOM M YHUTATEIbCKOM  KYJIbTYpbl  Kak  CpelCTBa
B3aUMOJICCTBUS MEXIY JIIOJIbMH U TIO3HAHUS MHUPA;

MOHUMAaHUEe cenu(PUKU OMOJIOTUU KaK HAayKH, OCO3HaHWs €€ poiu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIEM
MUpEe Kak O eIWHCTBE TMPUPOIBI, 4YeIOBEeKa H OOIIecTBa, B MO3HAHUM MPHPOIHBIX
3aKOHOMEPHOCTEH U peIIeHru: MPoOIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;
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yOSXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JUIi COBPEMEHHOW IMBMIIM3AINH: 00ECIICUCHHUS
HOBOT'O YPOBHS Pa3BUTHUSI MEIHMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
penath pecypcHble IpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MTyTEH BBIXOJA U3 TI00aTBHBIX
HKOJIOTHYECKUX MpoOsIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCIIOJIb30BAHUIO ITPUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBIIICHUS 00IIEH
KyJIbTYpPBl, €CTECTBEHHO-Hay4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (yHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoi pu U3y4eHUr ONOJIOTHH;

NOHUMAHHUE CYIIHOCTH METOJOB ITO3HAHUS, HCIIONB3YeMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJBb30BaTh IMOJydaeMble 3HAHHUS U aHaIM3a W OOBACHEHHS SBJICHUUN
OKPYXXAIOLIEr0 MHUpAa M MPOUCXOAAIIMX B HEM H3MEHEHH, yMEHHE JejaTh O00OCHOBaHHBIC
3aKJIFOYCHHUS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIONIMXCS JaHHBIX C IENBI0 TOJXY4EHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BaTh OHOJIOTMYECKUE 3HAHMS Ul PEIICHUS
npo0JIeM B pEeabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IIEHHOCTH HAYYHOH NESATETHHOCTH, TOTOBHOCTD OCYILECTBIISTh MPOCKTHYIO H
UCCIIEI0BATEIbCKYIO JSSTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTSAMMU.

METAINPEJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHs yueOHOro mpenmMera «buonorus» BKIIOYAIOT:
3HaUUMBIC IS (OPMHPOBAHUS MHPOBO33PCHHUS  OOYJAIOMIMXCS  MEXKIUCIUIUTMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEHIECTBO, SHEPTHS,
SBIIEHUE, TPOIECC, CHCTEMa, HAy4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, MCCIIEeIOBaHNEe, HAONIOJCHUE, U3MEpPEHUEe, HKCIICPUMEHT U JIPyrue); YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIEUUBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAaMOTHOCTH U COIMAIbHON KOMIIETCHIIMH OOYYaroIIUXCs;
CHOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCHIUTITNHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHS B IIO3HABATEIILHOW U
COLIMANILHOM MTPaKTHKE.

B pesynprate u3yueHus OHOIOTUM HA YpPOBHE CpEIHEr0 o00mero oOpa3oBaHUs Y
oOyuaromierocsi OyayT chopmupoBaHbl MO3HABATEIbHBIE YHUBEpCAIbHbIE yueOHbBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYeOHBIC JIEHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe JeMCTBHSI, COBMECTHAS IEATEIbHOCTb.

MeranpenmeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbI CpeIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKaTh:

ORJiajieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JOTHYECKHUE TeHCTBUS:

CaMOCTOSITENNbHO (POpPMYIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHWUW 3HAHWW NPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIEHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTHH (BBIICIATH HX XapaKTEPHbIC MPU3HAKK, YCTAHABIINBATE CBS3H C IPYTHMH ITOHATHSIMH ),

OTIpEICNIATh 1ENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHU UX JOCTHUKCHHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IICIISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHS Uil OOBbACHEHUs (AKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICIYKTUBHBIC, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
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BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MOJICIbHBIE CPEACTBA AJIA MPEJACTaBICHUSl CYILIECTBEHHBIX CBA3EH U
OTHONIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYUI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHaIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKHU MOCIIEICTBUH JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE TEHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pazpemieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pelleHus MPaKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

WCIIOJIB30BaTh PA3JIMUHBIE BUJIBI JCATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JJaHUU Y4EOHBIX U COI[UATBHBIX TTPOEKTOB;

dbopMupoOBaTh HAYYHBIA THI MBIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSATUSMU U METOJAMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIATh
TUTNIOTE3y €€ peIIeHUs, HaXOAUTh apPryMEHTHhl I JI0Ka3aTeJIbCTBA CBOUX YTBEP)KICHHM,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IMIOJYYEHHBIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
POoECCHOHAIBHYIO CPENY;

yMETh TEpPEeHOCUTh 3HaHWS B TMO3HABATENbHYI0O U  MPaKTUYECKyl0  oOiactu
KU3HEACSITEIIHBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC WJCH, MpeIjararb OpPUTHHAIBHBIC TMOIXOJbI M PEIICHUS, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOINe aTbTePHATUBHBIC PEIICHNUS.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBATHCSA B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HayYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApsSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTe), aHAIM3UPOBaTh WHOOPMALMIO DPA3NUYHBIX BUIOB U (QOpM
MIPEICTABJICHUS, KpUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHUBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3jIMYHBIE METOJIBI TpPU TMOHWCKE M OoTOOope
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

MpHOOpeTaTh OMBIT WCHONIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HUCIIOIH30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHMAIBHYIO (GOPMY MPEACTaBICHUS OMOIOTHYECKOU
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

UCIIONIb30BaTh HAYYHBIM $I3bIK B KauecTBE CpEACTBAa NpH paboTe C OHOJOTHYECKOU
uH(popmaren: MPUMEHITh XUMUYECKUE, (PU3NUECKHe U MaTeMaTHUYeCKUEe 3HAKW U CHUMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa30BHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHpOpMAIMH, HHOOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.
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OgiaieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBHSIMM :

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAiore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXKICHHS OTHOCUTEJIbHO BBIMOJHEHHs] Mpe/yiaraeMoi 3aJadyd, YYWUThIBaTh HWHTEPEChl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YUaCTHUKOB JUAJIOra WINA JUCKYCCHUN);

pacro3HaBaTh HeBepOaJbHBIE CpPEICTBAa OOIICHMsS, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTYallUl, YMETh CMST4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOaMM OOIIEHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUS
JIPYTHUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHUS C HUCIHOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh ¥ UCIOJIh30BaTh MPEHMYIICCTBA KOMAHJIHONH W MHIUBUAYAITbHOUW paObOTHI TpU
pelieHur OMOJIOTHYecKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
(dbopM B3aMMOJEMCTBUS IPU pELIEHUH YUeOHO! 3a/1auH;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 UieHa KOJUIEKTHBA,

NPUHUMATh 1€ COBMECTHOM JEATEeIbHOCTH, OPTraHU30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, pPaCIpElesATh POJIM C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejsiaraTh HOBBIC NMPOEKTHI, OLICHUBATh HJAEU C TMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE IIOBEIEHHWE B pPAa3JIMYHbIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

OBjaieHHe YHHUBEPCAJbHBIMH PEryJsiTHBHBIMU AeCTBUAMM:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHHus B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1[EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBISTh MMO3HABATEIBHYIO NEATEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh M (HOPMYIUPOBaTh COOCTBEHHBIE 3aJaydl B OOpa30BATEIBHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM;

pacuMpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOUYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBATh (POPMHUPOBAHUIO U TPOSBICHHUIO IIMPOKOM IpyIHLIMU B pa3HBIX 00JacTIX
3HAHMA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;

BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUn
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JUTSL OLICHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;
YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAIU3€E PE3YIbTAaTOB JESITEIbHOCTH;
3) npuHATHE ceds1 U IPYTrUX:
MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATBI

IIpenmeTHble pe3ysnbTaThl OCBOEHHS cojaepkaHMs ydyeOHoro mpeamera «buosorus» Ha
yriayOnEHHOM YpOBHE OPUEHTHUPOBAHEI Ha o0ecrieueHre NporiibHOTO 00ydeHUsT 00YJArOIIHXCS
O6uonornu. OHM BKIIOYAIOT: creuupuyeckue i OHOJOIMH HaydHble 3HAHMS, YMEHUS U
CIoCOoObl JEMCTBUIM 1O OCBOCHMIO, HMHTEpPHpPETAMUd U IPEeoOpa3OBaHUI0 3HAHWM, BHUJbI
NEeSTEIbHOCTH MO IOJYYEHUIO HOBBIX 3HAHMM M MX IPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B peaJIbHbIX )KU3HEHHBIX cuTyauusax. [IpeaMerHbie pe3yabTaThl IPEICTaBICHbI 110 r0jlaM
U3yUYCHHUS.

[IpenmerHbie pe3ynbTaThl OCBOCHHUsI ydueOHoro mpeamera «buonorus» B 10 Knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUN €CTECTBEHHO-HAYYHOH KapTHUHBI MHUpPA, B IO3HAaHMM 3aKOHOB MPUPOJBI U
pelIeHny IpodIieM palOHAIBHOIO IPUPOIOTIOIL30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIa/ICHUE CUCTEMON OMOJOrMYECKMX 3HAaHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOIINE
Ouosornyeckue TEPMHHbI U MOHATUSA (KM3Hb, KJIETKA, OpPraHu3M, MeETaboIM3M, TOMEOcTas,
CaMOpEeTryJIsiLiMsl, CaMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE),
ouosornueckue Teopun (kimerounas Tteopus 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOTr000pa3usi U MPOUCXOXKAEHHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIEIJICHHs, YUCTOTHl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTHUECKUX PSJI0OB B HacieACTBeHHOM wu3zMeHuumBoctd H. W. BaBuiioBa), nmpuHUIMITEI
(KOMIIJIEMEHTapHOCTH);

BJIaJIeHHE OCHOBHBIMH METOJIaMH HaY4YHOT'O MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTHYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIII0ICHHE, SKCTICPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U 3YKAapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMH, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHUM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPALLCHUS SHEPTHH,
Opo’keHHs, aBTOTPO(HOr0 U TreTepoTPpOPHOro TUIIOB MUTAHMS, (GOTOCHUHTE3a U XEMOCHUHTE3A,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHMS,
WHAMBUAYAJIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOT€He3a), B3aMMOJEWCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHaBJIMBAaTh B3aWMOCBSI3M MEXKAY OpraHOMUJIAMHU KJIETKH U UX (QYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKLUUSAMH, MKy OpraHaMy U CUCTEMaMH OpPTraHOB Y
pacTeHUi, >KMBOTHBIX U 4YelloBeKa M MX (QYHKIHUSIMH, MEXKIy CHCTEMaMHU OpraHoB U HX
(GYHKUIMAMH, MEXIy 3TalaMd OOMEHa BELIECTB, ATAalaMH KJIETOYHOTO LMKIA U KU3HEHHBIX
IUKJIOB OPraHuM3MOB, J3TallaMd AMOpPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;

YMEHHE BBISBIATh OTIMYUTEIbHBIE NMPU3HAKU >KUBBIX CHCTEM, B TOM YHCJIE PACTEHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
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Y CUMBOJIUKY JUI 0Ka3aTeIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTHUECKUX IPYIIIL;

YMEHHUE peliaTh OMOJIOTMYECKHE 3aJaud, BBIABISATH NPHUUYMHHO-CICACTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU IHpOLlECCAaMM U SBJICHMUSAMH, J€1aTh BBIBOJABI U
IIPOrHO3bl HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOIHATH JJAOOPAaTOPHBIE U MPAKTHUYECKUE PabOThl, cOONIOAATh MpaBUiia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIABUraTb TMIIOTE3bl, IPOBEPATh MX OSKCIEPUMEHTAIbHBIMU CpPEJICTBAMHU,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYUYCHHBIE PE3YIIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHE Y4acTBOBAThb B y4eOHO-HCCIIEN0BATEIbCKOW paboTe 10 OMOIOIUHU, SKOJIOTUU U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTABIATH
HOJIy4EHHBIE PE3Y/IbTaThl HA YUYEHUYECKUX KOH(EpEeHIUIX;

YMEHHUE OIICHWBAaTh JSTHUYECKUE AaCIEKTHl COBPEMEHHBIX HCCIeIOBaHUNH B 00JacTu
Ouosoruu M MeauUUHbl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HalpaBIEHHOE
M3MEHEHUE T€HOMa U CO3JjaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBINA BBIOODP Oynymieil npodeccnoHaabHON AeATeNbHOCTH
B o0Onactu OHMOJOTMH, MEIWUUHBI, OMOTEXHOJOTMH, BETEPUHAPUHU, CEIBCKOTO XO3AHCTBa,
[UILEBOM IMPOMBILIUIEHHOCTH, YIJIyOJIATh IIO3HABATEJIbHBIM WHTEpEC, HANpPaBICHHbIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH NpodeccHd W MPOAOCIDKEHHE OHOJIOTHYECKOTO
00pa30BaHus B OpraHU3aLUsAX CPeJHEro MpohecCHOHATBLHOIO U BBICILIEI0 00pa30BaHMUs.

[IpenMeTrHble pe3ynapTaThl OCBOEHHUs yueOHoro npeamera «buonorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GOpMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHbBl MHpAa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH SKOJIOTMYECKUX MPOOJIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupoje, OOIIEeCTBY, YENOBEKY, O BKIAJ€ POCCHICKHX M 3apyOeKHBIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTUY;

YMEHHE BJIaZIETh CUCTEMOI OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET ONpENEIeHUs U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAraroIuX OWOJIOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucreMa, Ouocdepa), Oumosormdyeckue Tteopuu (dBomtonMOHHAs Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HampaBJIEHUSX
sBosroiun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. Jlubuxa,
HKOJIOTMUYECKOM MUpaMuabl 3HEpTUn ), runoressl (runotesa «mupa PHK» V. I'nnbepra);

YMEHHUE BJaJeTh OCHOBHBIMM METOJaMH HAy4YHOIO IIO3HAHMS, MHCIOJIb3YEMBIMU B
OMOJIOTUYECKUX MCCIEAOBAHUSAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOIEHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHUE BBIJCNATh CYIIECTBCHHbIE NPU3HAKU: BHUIOB, OMOTEOLEHO30B, 3KOCHUCTEM U
O6uoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO W Pa3pbIBAIOLIET0 €CTECTBEHHOro oTOopa,
AIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pa30BaHUs, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha reHO(OH] MONYJSIUHU, MPUCIOCOOIEHHOCTH OPTaHW3MOB K Cpele OOMTaHMsI, YepeIOBaHuUs
HaIpaBJICHUH 3BOJIOLUH, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aWMOCBSI3M MEXJY IMpOLECCaMH SBOJIOIUH, ABMXKYILIUMU
CHJIaMH aHTPOIOreHe3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM U MPUCHOCOONEHUSAMU K HHUM
OpraHU3MOB;

YMEHHUE BBIIBIATH OTJIIMYUTEIbHbIE NPU3HAKU JKUBBIX CHCTEM, HPUCIOCOOIEHHOCTh
BUJOB K cpele oOuTaHUS, aOMOTHYECKUX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€ OpraHU3MOB B COOOIIIECTBAX, aHTPOIIOTEHHBIX M3MEHEHHH B HKOCHCTEMAax CBOEH
MECTHOCTH;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIME APTyMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO
U CHMBOJIMKY U JOKa3aTelbCTBAa POJICTBA OPraHM3MOB DPAa3HBIX CHUCTEMATHUECKUX TpYIII,
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B3aUMOCBA3U OpPTraHU3MOB U CpPECIbL O6I/ITaHI/IH, CANHCTBA 4YC€JIOBCYCCKUX pac, HeO6XOI[I/IMOCTI/I
COXpPaHCHUMA MHOF006paSI/I$I BUJOB U 3KOCHUCTCM KaK YCJIIOBHA COCYIHICCTBOBAHUA HNPUPOALI U
YCJI0BCYCCTBA,

YMCHHC pCIIaTh OMOJIOrHYCCKUE 3ala4i, BBIABJIATL MNPUYIUHHO-CIICACTBCHHBIC CBA3U
MECXAY HCCICAYEMbBIMU OMOJOrHYECKUMU mpouneccaMu M ABJICHUAMHU, [JA€JIIaTb BBIBOALI H

IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,
YMEHHE BBIIOJIHATH Ja0OpaTOpHbIC U MPAKTHYECKHE PadOThI, COO0AATh MpaBHia MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMCHHC BbIABUI'aTb TI'HIIOTC3LI,

IMPOBEPATE HX OKCICPHUMCHTAJIBHBIMHU CpPEACTBaAMU,

bopMynupys 1eNb UCCIIeI0BaHN, aHATTM3UPOBATh MOJyYSHHbIE Pe3yJIbTAThI U I€7aTh BIBOBI;
yYMEHHE y4acTBOBaTh B Y4eOHO-HCCIIEA0BaTEIbCKON paboTe 1Mo OMOJIOTHH, SKOJOTUU U

MeIUIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTaBIATH

MOJIy4YEHHBIE PE3yJbTAaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMCHHUEC OLCHUBATH THUIIOTC3bI

U TCOpHU O IHNPOUCXOXKICHHUU KHU3HHU, YCIOBCKA U

YeJIOBEYECKUX pac, O MPHYUHAX, MOCIEACTBUIX M Cloco0ax MpeIOTBPALICHUS TII00aTbHBIX
W3MEHEHUH B buocdepe;
YMEHHE OCYIIECTBIISITh OCO3HAHHBINA BBIOOP Oymyiiel mpohecCHOHATBHOM AeATeTbHOCTH

B o0nactu OHOJIOTHH,

9KOJIOTHH,

MIPUPOAONOJIB30BAHNUS,

MEIUITUHEI,

OHMOTEXHOJIOTHH,

IICUXOJIOTUH, BETCPHUHAPUHU, CCIILCKOI'O XOSHﬁCTBa, HI/IIJ_ICBOI‘/'I IMPOMBIIIJIICHHOCTH, YFHY6J'I$ITL

MO3HABATEIIbHBIM  UHTEPEC,

HaIlpaBJICHHBII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOMICH

npopeccud M TMPOJODKEHUE OHOJIOTMYECKOro 00pa3oBaHUsT B OpPraHM3ANUAX CPEIAHErO
MPOQECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.

TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC

(3 u B Hepemto, Beero 102 4, u3 HUX 1 4 — pe3epBHOE BpeMs)

Tembl ypokoB
H KOJIUY€eCTBO
4acos

OcHoBHOE conep:kanue

Iliianupyembie BUIBI
yueOHoi
JAeATeJIbHOCTH
o0yuarouuxcst

DJIEeKTPOHHBIE Y4eOHO-
MeToAuYecKue
MaTepHabl

TEMA 1. BUOJIOT'US KAK HAYKA (1 4)

1. buojgorus kak
KOMILJIEKCHAA
HAYyKa U KaK 4acTh
COBPEMEHHOTI0
o0mecTBa

(1)

CoBpemMeHHast OUOI0TH —
KOMIUIEKCHAs HayKa.
Kparkas ucropus pa3Butus
6uonoruu. buonornyeckue
HAyKH U U3ydaemble UMU
npoOIeMBI.
DyHIaMEHTAIbHBIE,
MIPUKIIATHBIE U TIOUCKOBBIE
Hay4YHbIE UCCIIEIOBAHUS

B OMOJIOTHH.

3HaueHue Ouoyorun

B ()OpPMHUPOBAHUU
COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUDA.
[Ipodeccun, cBsa3anHbIE

¢ Ouonorueil. 3HaueHue
OHMOJIOTUH B MPAKTUYECKOM

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
Hay4YHOE MHUPOBO33PEHHUE,
Hay4Has KapTHHA MHpa,
Hay4HbII METOJ, TUIIOTE3A,
TEOpUsl, METOBI
HCCIIEIOBaHUS.
XapakTepu3oBaTh
OHMOJIOTHIO KaK
KOMIUJIEKCHYIO HayKYy, €€
MECTO U POJIb CPEAU IPYTHX
€CTECTBEHHBIX HayK.
OLeHuBaThL BKJIA
OTEUYECTBEHHBIX YUEHBIX

B pa3BUTHE OMOJIOTHH.
OnuenuBats poJib
OMOJIOTMYECKUX OTKPBITHIA
U COBPEMEHHBIX

https://lesson.academy-

content.myschool.edu.ru

lesson/5¢523154-8bfa-

Afdf-bdf8-fb62770d3862

https://lesson.academy-

content.myschool.edu.ru

lesson/c45176a3-2766-

Aff7-b293-4b9d940ff6de
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JIeITCIIbHOCTH YCIOBEKa:
MEIUILIMHE, CCIIBCKOM
XO3SICTBE,
MPOMBILIUIEHHOCTH, OXpaHe
TIPUPO/IBI.

HCCIIEIOBAHUM B Pa3BUTHH
HAyKHU U IPAaKTUYECKOU
JEATEIIBHOCTH JIIOJEH.
[epeuncnsats npodeccun,
CBSI3aHHBIE C COBPEMEHHON
ouosorueii.

[IpuBoauTE IpUMEpPHI
IIPaKTUYECKOIO

TEMA 2. ’KUBBIE CUCTE

MbI 1 UX U3YUYEHMUE (2 4)

2. /KuBbBI€e CHCTEMBI
M UX CBOHCTBA

(1)

JKuBnIe cucTeMBI Kak
MpeaMeT U3y4eHUs
ounonoruu. CBolicTBa
JKHUBBIX CHCTEM: €JUHCTBO
XUMHYECKOTO COCTaBa,
JIUCKPETHOCTD

U IIEIIOCTHOCTD, CIIOKHOCTD
U yIOPSAJ0YEHHOCTh
CTPYKTYPBI, OTKPBITOCTbD,
caMOOpraHu3aIus,
CaMOBOCIPOU3BE/ICHUE,
Pa3ApaKUMOCTh,
U3MEHYUBOCTbH, POCT

Y pa3BUTHE.

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
JKUBasi CHCTEMA, JJIEMEHT,
MIOJICUCTEMA, CTPYKTYPA;
OTKPBITOCTb, BBICOKAs
YIOPSA0YEHHOCTD,
YIPABIISIEMOCTb,
UepapXUYHOCTh, OOMEH
BEILECTB U MIPEBPAILICHUE
JHEpruy,
CaMOBOCIIPOU3BE/CHUE,
CaMOpETYJISALNS, Pa3BUTHE.
XapakTepu3oBaTh
CTPYKTYpY U CBOMCTBa
JKUBBIX CUCTEM, OTIIMYHS
XMMHMYECKOI'O COCTaBa
00BEKTOB >KUBOM

Y HEXKUBOU IIPUPOLBL,
00N TPUHITUTT
KJIETOYHOW OpraHHU3aluu
JKUBBIX CUCTEM.
CpaBHMBaTh OOMEHHBIE
MPOLECCH B HE)KUBOU

U KUBOU IIPUPOJE;
PacCKpbIBaTh CMBICI
peakiuii MeTaboan3ma.
OOBACHATD MEXaHU3MBI
CaMOPETYJIALIMH KUBBIX
CUCTEM PA3IUYHOTO
HEpapXUUYECKOro YpOBHS;
pPacKpbIBaTh CyTh
MIPUHLIUIIOB
ITOJIOKUTEIBHOMN

U OTpULIATENIbHONW 00paTHON
CBSI3U. AHaJIM3UPOBATH
CBOMCTBA
CaMOBOCIIPOU3BEIECHUS
pocTa U pa3BUTHUSA
OpraHU3MOB

https://lesson.academy-

content.myschool.edu.ru

lesson/15bc113d-cabl-

4730-8ca3-
8c3862e30f75
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3. YpoBHeBasi
opraHu3anus
JKHBBIX CHCTEM

(1)

YpoBHU OpraHu3anuu
JKUBBIX CUCTEM:
MOJIEKYJIIPHBI,
KJIETOYHBIN, TKAaHECBBIH,
OpraHU3MEHHBIN,
MOMYJISIIIUOHHO--BUIOBOH,
AKOCUCTEMHBIN
(OMOTCOIIEHOTUYECKH ),
ounochepnsiid. [Iporeccsr,
MIPOUCXOISIINE B KUBBIX
cucrteMax. OCHOBHBIE
npu3HaKu kuBoro. XKu3Hp
Kak popMa CyIIecTBOBaHUS
Marepuu. Hayku,
M3yYarolue KUBbIe
CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpTaHHU3alIMHU.
W3ydeHune KUBBIX CHCTEM.
Metoabl 6M0JIOrHYECKOM
Hayku. HaGmrone-nue,
U3MEPEHHE, SKCTICPUMEHT,
CUCTEeMaTH3allus,
MetaaHanus. [lonstue o
3aBUCUMOM Y HE3aBUCUMOI
IIEPEMEHHOM.
[LmanupoBanue
AKCIIEPUMEHTA.
[TocTanoBKa U npoBepka
runore3. Hynesas
runotesa. [lonstue
BBIOOPKU U €€
JIOCTOBEPHOCTH. Pa3dpoc
B OMOJIOTUYECKUX TAHHBIX.
Onenka 10CTOBEPHOCTH
MOJIYYSHHBIX PE3YJIbTATOB.
[TpuunHBI HCKAKEHUS
pe3yabTaToOB
skcnepumenTa. [lonsarue
CTATUCTUYECKOTO TECTA.

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
KHU3Hb, HAYYHBIH (pakT,
Hay4HbIIl MeToJ, pobiiema,
TUI0TE3a, TEOPHS, IPABUIIO,
3aKOH, YPOBHHU
OpraHM3aL1H KHUBbBIX
CHUCTEM.

[lepeunciaATs npU3HAKH
JKHUBOTO.

XapakTeprus3oBaTh
OCHOBHBIE YPOBHU
OpraHM3al1H KHUBbBIX
CHUCTEM U METOJIbI
OHMOJIOTUIECKHUX
HUCCIIEIOBAHUN.
OmnuceIBaTh 0COOCHHOCTH,
XapaKTepHbIE JIs KaXKIO0ro
YPOBHS OpraHHU3aIu1
JKHUBOTO.

HaseiBaTh Haykw,
U3Y4aroIlNe KUBBIC
CUCTEMBI Ha pa3HbIX
YPOBHSX OpraHU3alLuu.
CpaBHuBaTh MeX]1y cOO0M
JKUBBIE CUCTEMBI Pa3HBIX
YPOBHEW OpraHu3anuu

U IPOUCXOASIINE B HUX
MIPOLIECCHI.

[Toka3bIBaTh poJIb TUIOTES
1 TeOpuil B pOpMUPOBAHUU
€CTECTBEHHO-HAy4YHOHI
KapTUHBI MUpa

https://lesson.academy-

content.myschool.edu.ru

lesson/15bc113d-cabl-

4730-8ca3-
8c3862e30f75

https://lesson.academy-

content.myschool.edu.ru

lesson/4e8b5cdb-f414-

40a6-9aed-
638dd73a0475

TEMA 3. BUOJIOI'UA KJIETKH (2 4)

4. UcTopus
OTKPLITHA

W U3yYeHHS
KJIETKH.
Kuaerounas Teopus

(1)

Kiietka — cTpykTypHO-
(GyHKIIMOHAIbHAS eIMHUIA
»*uBoro. Mcropus
OTKPBITHS KJIEeTKH. PaboThI
P. I'yka, A. JleBenryka.
Kiterounas reopus

(T. LlIBanH, M. IIneiinex,
P. BupxoB). OcHOBHBIE
MI0JIO’KEHUSI COBPEMEHHOM

PackpeiBaTh conepxanue
TEPMHUHOB U TOHATHI:
KJIETKa, OPTaHEIbI,
3YKapHOTHI, IPOKAPHOTHI,
BHUPYCHI, LIUTOJIOTHS
(knerouHast Guosorus),
KJIETOYHAsl TEOPHUSI.
XapakTepu3oBaTh
OCHOBHBIE 3Talbl Pa3BUTUSA

https://lesson.academy-

content.myschool.edu.ru

lesson/f0169498-8927-

400e-81b5-
27a76afed81b

https://lesson.academy-

content.myschool.edu.ru

lesson/070c3elb-edOe-
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KJIETOYHOU TEOPHH.

LUTOJIOTUU KaK HayKH U e
odopmIIeHHE B KIIETOYHYIO
OHOJIOTHIO.

IToka3spiBaTh BKJIAJ y4EHBIX-
OMOJIOrOB B U3y4YCHHE
KJICTOYHOTO CTPOCHHS
OpraHU3MOB.

4857-8b6e-

d5758b8ba098

5. MeTtoabl
MOJIEKYJISIPHOM
M KJIEeTOYHOM
omoJioruu

(1)

Meroasl MOJIEKYJIIPHON U
KJICTOYHOU OMOJIOTHU:
MUKPOCKOTIHS,
xpomarorpadus,
ANIeKTpOdope3, METO
MEUEHBIX aTOMOB,
muddepeHIATEHOS
HEHTPUPYTUPOBAHUE,
KYJbTUBHPOBAHHE KIETOK.
U3zyuenue gpukcuposanHvlx
KAemoK. DIIEKTPOHHAsI
MUKPOCKOTIHSI.
Kongoxranvuasn
MUKpockonusi. Bumanvhoe
(npudsicusHenHoe) uzyueHue
KIEMOK.

(xpomarorpadus,
a1eKkTpodopes,
muddepeHIaTBEHOS
neHTpudyruponanue,
[TLIP)»

PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
MUKPOCKOIIMPOBAHUE,
MIPUTOTOBIICHHE CPE3OB,
mudhepeHIaTbEHOe
OKpallliBaHue,
xpomarorpadus,
anexkTpodopes, METo
MEUYEHBIX aTOMOB,
HeHTpUuQyrupoBaHue,
METOJ KYJIbTYPBhI KIIETOK
M TKaHEH, MeTO
pexombunanTHbIX JTHK.
XapakTepus3oBaTh
OCHOBHBIE€ METO/IbI
W3Y4YEHHUS KUBOUM MPUPOIBI.
I'oToBHUTH BpeMeHHBIE
MHUKpOTpernaparsl,
paccMmaTrpuBaTh UX

B CBETOBOW MUKPOCKOII
U JieNIaTh ONKCaHUeE.
OOBSCHATH U COOMIOAATH
MpaBUjia TEXHUKU
MHUKPOCKOTTMPOBAHUS

https://lesson.academy-

content.myschool.edu.ru

lesson/f0169498-8927-

400e-81b5-
27a76afed81b

TEMA 4. XUMHNYECKAS OPT'TAHU3ALIUA KJIETKH (10 4)

6. XuMHYeCcKHi
COCTaB KJIETKH.
Boga

U MUHepPaJIbHbIE
BeleCTBA

(29)

XHUMUYECKUHN COCTaB
KJIETKU. Makpo-, MUKpO-
U yIBTPAMUKPOIJTIEMEHTHI.
Bopna u e€ ponb kak
pacTBOpPHUTEIS, peareHra,
ydactue

B CTPYKTYypUPOBAHUHU
KJIETKH, TeTIOPETYJIALINH.
MuHepanbHbIE BEIIECTBA
KJIETKH, UX OMOJIOTHYECKast
poab. Poibs kaTHOHOB

1 aHHOHOB B KJIETKE.

PackpsiBath conepxanue
TEPMUHOB U TIOHSATHIA:
DJIEMEHTHI-OMOT €HBI,
JUIIOJIb, BOJOPO/IHAS CBS3b,
TUAPOPUIBHOCTD,
ruipohoOHOCTE, TYpProp,
MUHEpaJbHbIE BELIECTBA,
OyhepHbIE CUCTEMBI,
AQHMOHBI, KATHOHBHI.
[lepeuncastb 0cOOEHHOCTH
XUMHYECKOI0 COCTaBa
KIICTKH.

Paznuuare makpo-, MUKpO-
U yIbTPaMHUKPOIJIEMEHTHI,
BXOJIAIIME B COCTaB KUBOT0
U MX POJIb B OPraHU3Me.

https://lesson.academy-

content.myschool.edu.ru

lesson/f0169498-8927-

400e-81b5-
27a76afed81b

90



https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b

XapakTepru3oBaTh CTPOECHUE
U CBOICTBa BOJIBI;
OOBSACHATH MPUYUHBI €&
0COOBIX CBOWCTB M (DYHKIHH
B KJICTKE.

IToka3pIBaTh pOJIb KATHOHOB
Y aHUOHOB B 00ecreueHnun
MIPOIIECCOB
KHU3HEJCATEIIbHOCTH
(ocMmoperymsus, co3JaHue
MEeMOpaHHOT0 MOTEHIIHAIA,
perynsust paboThl OEIIKOB),
paboThl Oy(epHBIX CHCTEM.
VYcraHaBiuBaTh
B3aMMOCBSI3b CTPOCHHUS

1 QYHKITUU
HEOPraHMYECKUX BEIIECTB
KIICTKH

7. Opranun4yeckue
BellleCTBA KJIEeTKH
— OeJIKH

(2 9)

Oprannueckue BeulecTBa
KJIeTKH. buonornueckue
noymmepsl. benku.
AMHMHOKHUCIIOTHBIN COCTaB
6enkoB. CTpyKTyphl
OEJIKOBOM MOJIEKYJIBI.
[lepBuuHas cTpykTypa
OeJika, menTUAHAs CBA3b.
Bropuunas, Tperuunas,
YETBEPTUYHAS CTPYKTYPHI.
Henatypanus. CBoiicTBa
6enkoB. Knaccudukanus
6enkoB. buonornyeckue
¢byHK1MM 0enKoB. IIpuonul.

PackpbiBaTh coznepkaHue
TEPMUHOB U NIOHATHUM:
MOHOMEpBI, OJIUMEPBI,
0eJoK (MPOTEHH), MEeNTHI,
aMMHOKUCIIOTA, eNTUAHAs
CBSI3b, TIOJIMIIENTH],
JIeHaTypalus, peHaTypawus,
IJI00YJIsSIpHBIE

1 GUOpHILIIpHBIE OENKH,
MIPUOHBI.
XapakTepu3oBaTh OJIKH,
WX CTPYKTYPHYIO
OpraHu3aluio 1 QyHKINH
(cTpykTypHAas,
SHepreTuyeckas,
CUTHAJIbHAS, PETYIISATOPHAS,
JIBUTaTeNIbHAas, 3alllUTHas,
(depMeHTaTUBHAs).
Ha3piBaTh XuMuueckue
OCHOBBI (POPMHUPOBAHUS
CTPYKTYp OeKoBOH
MOJIEKYJTBI.

[TpuBoaUTE pUMEPHI
(buOPUILISIPHBIX,
rI00YJISIPHBIX OEJIKOB.
BEITIOTHATE Ka4eCTBEHHBIE
peakiuu Ha OOHapy)KeHue
OEJIKOB B KJIETKE;
OOBSICHATH MOTy4YEHHbIE
pe3yIbTATHI

https://lesson.academy-

content.myschool.edu.ru

lesson/7248ccfd-3595-

44e2-9ead-
al15ec719c673

8. Oprannyeckue

YrneBonl.

PackpsiBath conepxanue

https://lesson.academy-
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BelIeCTBa
KJICTKH —
YIriaeBoOabl

(1)

MoHocaxapusl,
JIcaxa-pH/ibl,
OJINTOCaXapHU/IbI

U nonucaxa-pusel. O0mui
IJIaH CTPOEHUS U (PU3UKO-
XUMHYECKHE CBOMCTBA
YTJIEBOJIOB.
Buonornyeckue pyHkuun
YTJIEBOJIOB.

TEPMHUHOB U TTOHATHIA:
YIJICBOJIbI, MOHOCAXaPH/IBI,
JHCaxapupl,
OJIMTOCaxXapH/Ibl,
MOJMCAaXapuIbl, TIII0KO03a,
pubo3a, nezokcuproosa,
JIaKTO3a, MaJIbTO3a,
caxaposa,

content.myschool.edu.ru

lesson/7248ccfd-3595-

44e2-9ead-
al15ec719c673

9. Opranuyeckue
BellecTBa
KJIETKH — JIUNH/IBI

(1)

Jlunuaer. T'uapoduibHO-
ruapodoOHbIE CBOWCTBA.
Knaccudukanus mumnumos.
Tpurnunepusi,
dbocdoaunuIbl, BOCKH,
crepouibl. bronoruueckue
¢ysakuuu mununos. Oomue
CBOICTBA OMOJIOTHUECKUX
MeMOpaH — TEKy4ecCTb,
CIIOCOOHOCTh

K CaMO3aMBbIKaHHIO,
HOJTYIIPOHHIIAEMOCTb.

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHM:
JIUMHBI, TPUTITULIEPHIBL,
dhochonumuabl, BOCKH,
CTEPOU/IbI, TUIIOTIPOTENHBI,
TJIMKOJIMITU/IBI.
Knaccupunuposars
JIMIUJBI IO CTPOCHUIO;
XapaKTepu30BaTh UX

byHKIIIN

https://lesson.academy-

content.myschool.edu.ru

lesson/7248ccfd-3595-

44e2-9ead-
a15ec719c673

10. HyksenHoBble
KHMCJIOTHI.
Crtpoenne

u pynkumnu JTHK,
PHK, AT®

M)

HykienHoBbI€ KHCIOTHI.
JHK u PHK. Ctpoenue
HYKJIEMHOBBIX KHUCJIOT.
Hyxkneoruasl. [Tpuaiumn
KOMIUIEMEHTAapHOCTH.
[TpaBuno Yapradda.
Crpykrypa JJHK —
JIBOWMHAs CIIUPAIIb.
MecronaxoxaeHue

u Ouonornyeckue GyHKIUU
JHK. Buasr PHK.
Oynkuuu PHK B kietke.
Crpoenue monekyast ATO.
Makpoapruueckue cBsizu

B Mosiekyie ATO.
buonornyeckue GhyHKIHM
AT®. BoccTraHOBIEHHBIE
MIEPEHOCUYHKH, UX (DYHKITUH
B KJIETKE. /[pyeue
HYKleo3uompugocgamol
(HT®). CexBeHUpOBaHHE
JIHK.

Memoowi eenomuxu,
MPAHCKPUNTNOMUKU,
NPOMeoMuKU

PackpsiBath conepxanue
TEPMUHOB Y NIOHATHUM:
N€30KCUPUOOHYKIICHHOBAS
kucnora (IHK),
pUOOHYKIIEHNHOBAS KHUCIOTA
(PHK), nykneotun,
HYKJIEO3U/I, a30TUCThIE
OCHOBaHWUS, aJICHUH,
I'yaHUH, IMTO3UH, THMHH,
ypauui, KOMIJIEMEHTapHbIE
OCHOBaHUS,
azieHo3uHTpUdOoCchar
(AT®), makpospruueckast
CBSI3b, CEKBEHHPOBAHHUE,
reHOMUKa,
TPAHCKPUIITOMHUKA,
MIPOTEOMHKA.
XapakTepus3oBars,
OIMCHIBATh M CXEMATHYECKU
n300pakaTh CTPOCHHE
Hykaeornaa JJHK

u nBoiHoM cnupanu JJTHK,
cekBennpoBanue JIHK.
OnuceIBaTh Mpoliecce
permukanuu JTHK B knetke
1 Ha3bIBaTh €T0
OHMOJI0rMYecKOe 3HaYCHHE.
XapakTepu3oBaTh QYHKIUU

https://lesson.academy-

content.myschool.edu.ru

lesson/0215437a-0f2e-

4c47-8760-
2a9e2f77¢89¢c

https://lesson.academy-

content.myschool.edu.ru

lesson/3b18d58d-51ee-

43ba-9b17-
45c9608fa382
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JIHK.

Pasnuuats cTpykTypy

u pynakauu PHK.
OnuceIBaTh Mpoiiecce
TPAHCKPUIILUH.
CpaBHMBATh HYKJICHHOBBIC
kuciotsl (JJHK u PHK).
XapakTepu3oBaTh
0COOCHHOCTH CTPOCHHUS
u ¢pynkunu ATO.
dopmyJIUpOBaTh

1 OOBSCHSTH TPUHITUTI
KOMILJIEMEHTapHOCTH

u ipasmiio Yapradoda

11. MeToambl
CTPYKTYPHOH
Onosioruu

(1)

CtpykTypHasi OMOJIOTHS:
OMOXUMHUYECKHE

u Onousznueckue
UCCJIEIOBAHHSI COCTaBa
U MIPOCTPAHCTBEHHOMN
CTPYKTYPBI OMOMOJIEKYIL.
Mooenuposarnue
cmpyKmypul u )yHKyuu
OUOMONEKY U UX
KOMNIEKCO8.
Komnvromepnuiii ouszaiin
U Op2aHuyecKull cunmes
OUOMONEKY U UX
HenpupoOHbIX AHATI0208

PackpeiBath conepxanue
TEPMUHOB U IIOHATHUM:
MOJIETIUPOBAHUE,
KOMIIBIOTEPHBIN TU3alH.
IlepeuncnsTte
IIEPCIEKTUBHBIC
HaIIPaBJICHUS HAyYHBIX
HCCIIEN0BAHUMN

B CTPYKTYpPHOI1 Ouosoruu,
pacKpbIBaTh UX 3HAYECHUE
JUISL MEJULIMHBI U CEJILCKOTO
X0351CTBA

TEMA 5. CTPOEHUE U ®YHKIHUU KJIETKH (8 1)

12. Tunel KJIETOK.
IIpoxapuoruyeckas
KJIeTKA

(1)

Tumsl KIETOK:
yKapuoTHYEeCKas U
pOKapUOTHYECKasl.
CtpyKTypHO-
(byHKLINOHATIBHBIE
00pa3oBaHus KJIETKH.
Crpoenue
IIPOKAaPUOTHYECKON
kieTku. Kierounas crenka
OaxTepuil U apxeil.
OcoOeHHOCTH CTPOEHUS
rerepoTpoHon

U aBTOTPO(HOIA
MIPOKAPUOTHYECKHIX
KJIETOK. MecTo U poJib
MPOKAPUOT B OMOIIEHO3aX.

PackpbIBaTh cozepkaHue
TEPMHUHOB

U NTOHATUM:
MPOKAPHOTHYECKAs KIIETKA,
KJICTOYHAsl CTEHKAa, MYpPEUH,
(dhoToCHHTE- TUUECKHUE
MeMOpaHbl, (hIaresuIuH.
XapakTtepusoBatb GopMy U
pa3mepsl
MPOKAPHOTHUYECKHUX KIIETOK;
(GYHKIIMN TEHETUYECKOTO
arrmapara IpoKapHoT.
OnwuceIBaTh pa3sMHOXKEHUE
MPOKAPHOT.

O1neHuBaTh MECTO U POJIb
MIPOKapUOT B OMOIIEHO3aX

https://lesson.academy-

content.myschool.edu.ru

lesson/a9152604-585b-

4bf9-923c-
d6a9d6847d3f

13. Ctpoenue

Crtpoenue

PackpsiBath conepxanue

https://lesson.academy-
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JYKAPUOTHYECKOM
KJIeTKH.
IToBepXHOCTHBIH
annapar KJeTKH
2w

1 G YHKITMOHUPOBAHHE
AYKapUOTHYECKOU KJIETKHU.
[Tna3marunyeckas memOpaHa
(mnazmanemma). CTpykTypa
I1a3MaTHYECKON
MeMOpaHsbl. TpaHcrnopt
BEIIIECTB Uepe3
IU1a3MaTUYECKYIO
MeMOpaHy: MacCUBHBIN
(muddysus, obneruéHnas
muhdy3us), akTUBHBINA
(mepBUYHBIN 1 BTOPUYHBIN
AKTUBHBIN TPAHCIIOPT).
[TonynponuaeMocTs
MeMOpaHbl. Pabota HaTpwmii-
KaJIMEBOI'0 HAacoca.
DOHIOLUTO3: MTUHOIUTO3,
(darouuTo3. DK30LUTO3.
Knerounas crenka.
Crpykrypa u QyHKIIMH
KJICTOYHOM CTEHKH
pacTeHuii, rpuooB.

TEPMHUHOB U TTOHATHIA:
Ia3Marrudeckas MeMopaHa
(Tutazmanemma),
KHUJIKOCTHO-MO3auvHas
MOJIeJIb, MEMOpaHHBIE
6enku (mepudepuueckue,
HWHTETPAJIbHBIC),
TIIMKOKANUKC, 1 dy3us,
0CMOC, aKTHBHBIH
TPaHCHOPT, YHJIOLUTO3,
(arouuTo3, MUHOIUTO3,
9K30IIUTO3, KIETOUHAs
CTEHKA, [J1a3MOJICCMBI,
CHMILJIACT.
XapaxkTepHu30oBaTh
0COOEHHOCTH CTPOCHHS

1 QYHKIIUU
3YKAPUOTUYECKOM KIIETKU;
TPAHCIIOPT BEIIECTB Yepe3
TUIa3MaTHIECKYIO
MeMOpaHy: TaCCUBHBIN

Y aKTUBHBIN TPAHCIIOPT;
paboTy GeNKOB-KaHAJIOB;
paboTy HATPHIA-KATUEBOTO
Hacoca; CTPYKTYpy

U QYHKIIMU KJIETOYHOM
CTEHKH pacTeHui u rpudoB

content.myschool.edu.ru

lesson/86¢00dc3-4fd0-

40aa-b7ec-
3de0ab56¢f42

14. IluTomnazma
U eé OpraHouabI
(29)

[Mutonnazma. [{luTo301b.
urockener. [IBmxenne
uuTorasmMel. Opranou/ bl
KJIETKH.
OnHoMeMOpaHHBbIE
OpraHOM/IbI KJIETKHU:
SHJOIIa3MaTHYECKas CETh
(BIIC), anmapar [Nonbaxu,
JN30COMBI, UX CTPOEHUE
u ¢pyHkuuu. Bzaumocss3s
0JIHOMEeMOpaHHbBIX
OpraHOM/I0B KJIETKH.
Crtpoenue rpanysspHOTO
petuxkyinyma. Mexanusm
Hanpaegnenus 6enKos

6 JIIC. Cunres
pPacTBOPUMBIX OEJIKOB.
CuHTE3 KIETOYHBIX
MeMOpaH. ['mankuit
(arpaHymnsipHBIi)
SHJOTIA3MATUYECKUM
petuxkynym. CekpeTopHas
byHKIIMA anmapaTa

PackpsiBath conepxanue
TEPMUHOB Y ITOHATHI:
LUTOIIa3Ma, IUTO30J1b,
LIUTOCKEJIET,
KOMITAPTMEHTHI,
OpTaHOUJIBI,
SHJOIIa3MaTHYECKasl CETh
(BIIC), annmapat I'onpmxu,
JIM30COMBI, BaKyoOJlb,
pruOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOYHBII
COK, TYprop, MUTOXOHAPHUH,
KPHCTHI, TUTACTHIBI,
XPOMOILIACTBHI,
JICHKOILIACTEHI,
XJIOPOILIACTHI, CTPOMA,
TpaHbl, TUIAKOUI, JIaMeJlIa.
XapakTepu3oBaTh
LUTOIIa3My
3YKapHO-TUYECKOM KIIETKH;
KJ1accu(puImMpoBaTHOPraHON
JIbl B 3aBUCUMOCTH OT

https://lesson.academy-

content.myschool.edu.ru

lesson/0810f15f-a477-

4c70-9f41-
1270516b7af1
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Tonbmxu. Moougurxayus
benkoe ¢ annapame
Tonvoorcu. Copmuposka
benkoe 6 annapame
Tonvoorcu.

TpancnopT BeliecTB

B KJIeTKe. Bakyosn
PaCTUTENbHBIX KIETOK.
Knerounsiit cok. Typrop.
ITomyaBTOHOMHBIE
OpTraHOU bl KJIETKU:
MUTOXOHJIPHH, TUTACTU/IBL.
Ilpoucxooicoenue
MUMOXOHOPULL U NAACTUO.
Cumobuocenes (K. C.
Mepesickosckutl,

JI. Mapeynuc). Ctpoenue u
(GYHKIIMM MHETOXOHAPUH H
wiactun. [lepuynsie,
BTOPUYHBIC U CIIOKHBIC
TUTACTUIBI
(OTOCUHTE3UPYIOLINX
9yKapuoT. XJIOPOILIACTHI,
XPOMOILITACTHI,
JICHKOTIIACTHI BBICILIUX
pacTeHuM.

0COOEHHOCTEN UX CTPOCHHUS
(omHOMEMOpaHHEIE,
IByMeMOpaHHBIE,
HeMeMOpaHHbIC);
OIMCHIBATh (PYHKLIUHU
Ka)KJI0T0 OpraHoujia

B KJICTKE.

OOBACHATH COOBITHS,
CBSI3aHHBIE

C BHYTPUKJICTOYHBIM
MUIIEBapEHUEM, €TO
3HAa4YEeHHUE JJIsl OpTraHu3Ma.
OtMmeuaTs 3HaYeHHE
LIUTOCKEJIETA;
XapaKTepu30BaTh €ro
DIIEMEHTHI
(MHKPOTPYOOUKH,
MUKPO(DUIAMEHTHI,
MIPOMEXKYTOUHBIE
(buIaMeHThI), X POJIb
B KU3HEJECATEIILHOCTH
KJIETOK U TKaHEen

15. HememOpanHbIe
OPraHoMbl KJIETKH

(1)

HememOpaHHbIe OpraHoH bl
kietku. CtpoeHue u
(byHKIIMHM HeMeMOpaHHBIX
OPTraHOMJIOB KJIETKH.
Putocomsl.
IIpo-me-scymounvle
Qunamenmol.
MuxkpohuaaMeHThl.
Axmunogule
MuKpogunamenmut.
Mpl1ieuHbIe KIIETKH.
AxmuHogvle KOMHOHeHmbl
HeMbIUEeUHbIX KIEMOK.
MuxkpoTpyOouKH.
Kinerounsrii nentp.
CrpoeHue u IBUKEHUE
KTYTUKOB Y PECHUYEK.
MukpoTpyoouku
uuroruiazMel. LleHTpruos.
benxu, accoyuuposannwie ¢
MuKpogunamenmamu u
MUKPOMPYOOUKAMU.
Momopnvbie 6enxu.

PackpbIBaTh cozepkaHue
TEPMUHOB U NTOHATHM:
pubocoma, moMcoma,
MUKpPOTPYOOUKH, TyOYJIHH,
KJICTOYHBIH LIEHTP
(eHTpocoma), IEHTPUOIIH,
eHTpocdepa, KryTHKH,
pecHuYKH, OazambHOE
TeJbLE.

XapakTepru3oBaTh
HeMeMOpaHHbIE OPTaHOU/IbI
KJIETKH, UX CTPOCHHE

1 QYHKIIUU

https://lesson.academy-

content.myschool.edu.ru

lesson/86¢00dc3-4fd0-

40aa-b7ec-
3de0a656¢f42
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16. CTpoenue
U (PYHKIMHU AApPa
(14)

Anpo. Obosnouka spa,
XpOMaTHH, KapuoIia3ma,
STPBIIIKHU, KX CTPOCHHE

u GyHKIMH. SAnepHbIi
OEJIKOBBII MaTpHUKC.
[IpocTpancTBeHHOE
pacIookeHue XpoMOCOM
B HHTEep(Da3zHOM sape.
dyxpomamun

u eemepoxpomamut. benxu
XpOMaTHHA — TUCTOHBI.
Junamuxa soepHoti
0007104KU 8 MUMO3e.
AHOoepuwiii mpancnopm.
Knerounsie BKIIFOUEHUS.

PackpsiBath conepxanue
TEPMHUHOB U IOHATHI: A1pO,
sfepHasi 000J104YKa,
sICpPHBIE TIOPBI,
HyKJIeoIIa3ma
(kapuoruiazma), reHOM,
XpOMAaTHH, YyXpOMAaTHH,
reTepOXpOMaTHH, SAPBILIKO,
XPOMOCOMBI, IICHTPOMEPA,
KHHETOXOP, KJICTOYHbIE
BKJTFOYCHHUS.
XapakTepu30BaTh
KJIETOYHOE PO KaK IEHTP
yIIpaBJICHUS
KHU3HEEATSITLHOCTHIO
KJICTKH; TeHEeTUYEeCKUI
ammapar KJIeTOK DyKapHoT,
CTpoeHue U QyHKIHH
XPOMOCOM.

OnuceIBaTh CTPYKTYpHI siApa
1 UX B3aHMOCBSI3b

C OpraHoOUJAaMH LUTOILIA3MbI

https://lesson.academy-

content.myschool.edu.ru

lesson/0810f15f-a477-

4c70-9f41-
1270516b7afl

17. CpaBHuTeEAbHAS
XapaKkTepucTUKA
KJIETOK 3YKapuoT

(1)

CpaBHUTENIbHAS
XapaKTEpUCTHKA KIETOK
9YKapHOT (PacTUTENBHOH,
YKUBOTHOM, TPUOHOIN).

XapakTepu30BaTh TUIIBI
KJIETOK DYKapHOT:
pacTuTeNbHas, )KUBOTHAs,
rpubHas. CpaBHUBAThH
MEXy co00l CTpOECHHUE U
KHU3HEIEATEILHOCTh
9YKapHUOTHUYECKUX KIIETOK
Y POJIb TIPOKAPUOT

B OMOIIEHO3aX

https://lesson.academy-

content.myschool.edu.ru

lesson/86c00dc3-4fd0-

40aa-b7ec-
3de0a656¢f42

TEMA 6. OBMEH BEHIECTB U IPEBPAIIEHUE DHEPT'UHN

B KJIETKE (9 u)
18. O6men AcCUMUTATIAS PackpeiBaTh comepkanue  |nttps://lesson.academy-
BellecTB — U TUCCUMMIISIIIUS — JBE TEPMHUHOB U MOHATUH: content.myschool.edu.r
MeTadoIu3M CTOPOHBI MeTaboIM3Ma. 0OMEH BEIIeCTB u/lesson/cdc6b0d2-
B Tunbl oOMeHa BeIecTB: (MeTabonusm), 866f-4€35-9168-
aBTOTPOGHBIN ACCUMMISLIUS ceeabel?24e55

U TeTepoTpOdHBII.
VYuacrtue kuciopona

B 0OOMEHHBIX MpoIleccax.
DHepreTuyecKkoe
o0ecrieyeHne KIEeTKH:
npeBpaienue - ATO

B OOMEHHBIX Ipolieccax.
depMEHTaTUBHBIN
XapakTep peakuuit

(anabomu3m), WIn
IUIACTUYECKUIA OOMEH,
JTUCCUMUIISIHS
(katabonusm), uau
JHEPreTH YeCKuil 0OMeH,
aBTOTPOPBI, TeTePOTPOQHI,
aHa’poOBbI, adpoOHI,
(hepMeHThI, aKTUBHBIN
LIEHTp, CyOCTpaTHas
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KJIETOYHOTO MeTaboI13Ma.
DepMeHTBI, UX CTPOCHUE,
CBOICTBA U MEXAHU3M
nerictBusi. KopepmeHThI.
Otnuuus hpepMeHTOB OT
HEOPraHUYECKUX
KaTaJIn3aTOPOB.
benku-akTuBaTopsl

1 OCJIKU-UHTHOUTOPBHI.
3aBUCUMOCTb CKOPOCTH
(bepMEeHTAaTUBHBIX peaKIuil
OT Pa3JIUYHBIX (PaKTOPOB.

cneun(UIHOCTb,
Ko(epMeHTBI, OeNKH-
aKTHUBATOPbI U OEIKU-
-UHTHOUTOPBI.
[lepeuncnarb 0coOEHHOCTH
IJIaCTUYECKOTO

Y DHEPreTHYecKoro ooMeHa
B KJIETKE; YCTaHABIUBATh
B3alMOCBS3b MEXKITY
TUTACTHYECKUM

Y DHEPreTHYECKUM
00OMEHOM.

Paznuyats Tunel oOMeHa
BEIIIECTB: aBTOTPOQHBII

U TeTepoTpodHBII.
[Toka3bIiBaTh POJIb
KHCIIOpO/1a B 0OMEHHBIX
mporeccax.
CxemaTHuecku nu300paxarb
CTpoeHHE PepMeHTa.
OtnuyaTh GepMEHTHI OT
HEOPTaHUYECKUX
KaTaau3aTopoB

U OTIPEIEISATh UX POIh

B (DyHKIMOHHPOBAHUH
KHBBIX CUCTEM,

B IIPOMBIIIIJICHHOCTH,

B MEJIUIMHE,

B IIOBCEHEBHOM KU3HU
yenoBeka. CTaBUTh
HKCHEPUMEHT IO
BBISIBIICHUIO
KaTaJIUTUYECKOU
aKTUBHOCTH MEPOKCHU/IA3HI,
amuJIa3bl, OOBSCHATh
MOJTyYeHHBIE PE3yIIbTATHI

19. ABTOTpOdHBIIH
THII 00MeHa
BellleCTB.
doTocuHTeE3

24)

[IepBHuuHBI CUHTE3
OpPTaHUYECKUX BEIIECTB

B Ki1eTke. DoTocuuTE3.
Anoxcueennvlil u
OKCU2eHHbIU homocunmes
¥y baxmepuii.
Ceemocobuparowue
nuemenmol U nUSMeHmbl
PeaKkyuoHHo20 YyeHmpd.
Ponpb xnoporiactoB B
nporuecce GOTOCUHTE3A.
CBeroBas 1 TEMHOBast
bazel. @omoovixanue, Cz.,

C4. u CAM-munwi

PackpeiBaTh conepxanue
TEPMHHOB U TIOHATHH:
¢dorocunTes, Gasbl
¢dorocuHTe3a (CBETOBAS,
TEMHOBas), (OTONN3,
bochopunrpoBanue, UK
Kanssuna, HAJID*
(TIepeHOCUrK BOJIOPO/IA).
XapakTepu3oBaTh
TUTACTUYECKU OOMEH Kak
3Tan o0mero ooMeHa
BEIIECTB; COOBITHS
(dboTocuHTE3a (peakuun
CBETOBOM U TEMHOBOH (a3);

https://lesson.academy-

content.myschool.edu.ru/

lesson/27c57b97-ee02-

4b2c-97ac-
223ab66c24f7
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¢omocunmesa.
[IponykTuBHOCTH
dortocunresa. Bausnue
pa3nuyHbIX (HaKTOPOB HA
CKOPOCTbH (hOTOCHHTE3A.
3HavyeHue poToCcuHTE3A.

POJIb XJIOPOTIIACTOB

B Iporiecce OTOCHHTE3A.
BbIsBISTH NPUYMHHO-
CIJICZICTBEHHBIE CBSI3U MEKIY
MOTJIOLIEHUEM COJTHEUHOM
SHEPruu XJI0poduiiom

U cuHTEe30M MoJiekys1 ATO.
CpaBHHMBAThH UCXOJIHBIE
BEIIECTBA, KOHEYHbBIE
MIPOYKTHI ¥ YCIOBHS
MPOTEKAHUS PeaKIil
CBETOBOM M TEMHOBOH (a3
(dboTocuHTE3A.
VYcraHaBiuBaTh
B3aMMOCBSI3b MEX]TY
(dboTocuHTE30M

U JbIXaHHEM; CBETOBOM

1 TEMHOBOM PEAKLUAMHU
(dboTocuHTE3A.

OrnieHuBaTh 3HaYEHUE
(dboTocuHTE3a AJIs )KU3HHU HA
3emie

20. ABToTpodHbBIii | XEMOCHHTE3. PackpeiBath conepkanue  |ttps://lesson.academy-
THII 00MeHAa Paznoobpazue TEPMHUHOB U TIOHATHUH: content.myschool.edu.ru
BeIIECTB. OpraHU3MOB- XEMOCHHTE3. lesson/27¢57b97-ee02-
XeMoOcCHHTE3 XEMOCHHTETHKOB: OOBSACHUTD CYITHOCTD 4b2c-97ac-
(1y9) HUTPUPHULHUPYIOLIHE XEMOCHHTE3a, pacKpbiBaTh  |[223ab66c24f7
OakTepuu, ero 3HaueHue B Ouocdepe.
KeJe300aKTepu, [TpuBOIUTH IPUMEPHI
cepobakTepuu, XEMOCHHTE3U-PYIOIIHUX
BOJIOPOJIHBIE OAKTEPUH. Oaktepuii
3HaueHUEe XEMOCHHTE3A. (auTpuuIMpyIOLIe
Oakrepuu,
Kele300aKTepuH,
cepoOaKTepuu, BOAOPOAHbIE
OaxTepun)
U XapaKTepH30BaTh UX
KHU3HECATSIILHOCTb.
CocraBnsiTh ypaBHEHHUS
peaKIuii XeMOCUHTE3A.
CpaBHUBATh XEMOCHHTE3
¢ GOTOCHHTE30M
21. AHnaspobubie opranu3msel. | PackpeiBath comepskanne  |hitps://lesson.academy-
JHepreTuyecKui Bunbr 6poxxenus. TEPMUHOB U TIOHSATHIA: content.myschool.edu.ru
o0MeH — [TpoayKThl OPOKEHHUS U UX | TAIBI SHEPTETUIECKOTO lesson/1f60acef-6051-
JTUCCUMUJISLUA HCII0JIb30BaHUE oOMeHa — 44ce-bh66-
(B YEeIIOBEKOM. AHa3pOOHBIC | MOATOTOBHTEIBHBIMH, 6f75e4d59480
MUKPOOPTaHU3MBbI KaK OeCKUCIOPOIHBIN
00BEKThI OMOTEXHOJOTUH | (aHADPOOHBIN),
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1 Bo30yauTenn O0JIe3HEH.
ABpoOHBIE OPTaHU3MBI.
DTarnbl SHEPreTUYECKOro
oOMeHa.
IToaroroBUTENbHEIN dTAIl.
I'mukosms —
OECKHCIOPOAHOE
pacuierieHrue TITIOKO3bI.
buonoruueckoe
OKHCIICHHE, WU
KJIETOYHOE AbixaHue. Ponp
MHUTOXOHJIPUI

B Ipoleccax
OM0JIOrNYECKOT0
okucnenus. [luknnueckue
peakiuu. OKUCITUTETBLHOE
dbochopunupoBaHue.
DHepeus meMOpaHHo2o
epaoueHma npomoHos.
Cunte3 ATD: paboma
npomounnou ATD-
cunmasuvl. llpeumymiecTra
a’poOHOro myTu oOMeHa
BEIIECTB NIEpe]I
aHa’pPOOHBIM.

O} dexTuBHOCTD
HHEPTeTUIECKOro 0OMeHa.

KHUCJIOPOIHBIHN (a3pOOHBIN);
[JIMKOJIU3, OpOXKEHHE,
OHMOJIOrM4ecKOe OKHCIICHUE
(mprxanue), nuki Kpebcea,
OKHUCJIUTEIHHOE
dbochopunupoBanue,
MIPOTOHHBIN TPAJUEHT,
nporoHHast AT®-cunrasa.
[lepeuncnsatb ocoOeHHOCTH
SHEPreTUYecKoro ooMeHa
B KJICTKE.

OrnuchIBaTh TaIbI
SHEPreTH4ecKoro ooMeHa
(MOATOTOBUTENBHBIM,
OECKHUCIOPOAHBIH,
KHCJIOPOJIHBII)

Y CPaBHHUBATh UX MEXY
co0Oi.

XapakTepru30oBaTh PeaKuu
[JIMKOJIN3a, OpoKeHus,
KJIETOYHOTO JIbIXaHUSI.
VYcraHaBiuBaTh
B3aMMOCBSI3b MEX]Y
TJIMKOJIN30M, KIIETOYHBIM
JBIXaHUEM U CHHTE30M
Monekysn ATO.
CocraBnaTh ypaBHEHUS
OCHOBHBIX ITaloB
SHEPreTHYecKoro ooMeHa
B KIIETKE.

PaccuuteiBath
SHEPreTUYECKYIO
3(PEKTUBHOCTD TITHKOJIN3A
1 OMOJIOTUYECKOTO
OKHCIICHHS.

HaspiBaTh cxoaHbIe
BEIIECTBA, KOHEUHBIC
MPOJYKTHI U YCIOBUS
MIPOTEKAHUs PEAKIMI
HHEPreTHYecKOro ooMeHa.
CpaBHUBATH
HHEPreTHUECKYIO

3¢ PeKTUBHOCTD
OECKHUCIIOPOAHOTO

Y KHACJIOPOTHOTO JTATOB
JHEPTeTUUYECKOro OOMeHa

TEMA 7. HACJIEJICTBEHHASI UHOOPMAILIUSA U PEAJIN3AIIUS EE B KJIETKE (9 4)

22. Peaknun
MATPHYHOIO
CHHTeE3Aa

Peakuuun maTpuyHOro
cunre3a. [IpuHImMn
KOMIUIEMEHTApHOCTH

PaCKpBIBaTB COACPIKAHUC
TEPMHUHOB U TOHSTHM: IT'CH,
TeHEeTHYECKHUI KOA, KOOOH

https://lesson.academy-

content.myschool.edu.ru

lesson/05b30833-2ed2-

99



https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0

24)

B pEaKUUAX MATPUYHOIO
cuHre3a. Peanmsanus
HAaCJIEICTBEHHOU
uHpOpMaIUH.
I'eneTnueckwnii Ko, €ro
CBOMCTBA.
Tpanckpunuus —
MatpuuHbli cuHTe3 PHK.
[TpuHIUIBI
TPAHCKPUIIUU:
KOMIUIEMEHTAapHOCTb,
aHTUNAPAIIIETBHOCTD,
ACHUMMETPUYHOCT.
Cospesanue mampuunvlx
PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue
PHK.

(TpuILIeT), CTOI-KOOHHI,
MaTpula, MaTpUYHbIN
CUHTE3, TPAHCKPUIILINS,
PHK- nonumepasa,
MIPOMOTOP, CIJIAHCHUHT,
UHTPOH, 3K30H.
XapakTepu3oBaTh peaKkIuu
MaTpUYHOIO CUHTE3A,
CBOWCTBA F'€HETUYECKOTO
KOJa.

OnuceIBaTh 3TaIlbl
TPAHCKPUIIUU

Y TPaHCIIALNY;
YCTaHaBJIMBATh
B3aUMOCBSI3b MATPUYHBIX
pEaKLMi B KJIETKE;
CXeMaTH4eCKu U300pakaTh
MaTpUYHbBIC PEAKITUU
TPaHCKPUIILUU

U TpaHcisanuu. Pemars
OmoJIornyecKue 3aa4yu Ha
onpeesIeHue
MOCJIEI0BATEIbHOCTH
Hykieotunos JHK

u MPHK, npumenss
3HAHUS O PEAKLIMIX
MaTPUYHOI'O CUHTE3A,
T€HETUYECKOM KOJIE,
MpUHIUATIE
KOMILJIEMEHTAPHOCTH

445b-b4ae-
823f126b73d0

23. Cunres 0ejka
(2 4)

Tpancianus u e€ 3ransl.
VYyacTue TpaHCIOPTHBIX
PHK B Ouocunrese Oenka.
YcnoBus 6nocruHTe3a
oenka. KogupoBanue
aMUHOKUCIOT. Ponb
pubocom B OMOCHHTE3E
Oenka.

PackpsiBaTh conepxanue
TEPMUHOB U NOHATUMN:
TpaHCIALNS, aHTUKOJIOH,
TPHK, amunoamuin-TPHK-
cuHTeTasa (Kojaasa),
nonupudocoma
(monucoma).
XapakTepu3oBaTh CBOMCTBA
TE€HETUYECKOT0 KO/1a.
OnuceIBaTh dTANbI
TpaHCISUU

U CXEMaTU4eCKH
n300pakaTh MaTpUUYHbBIE
peaKuy TPaHCIALMH.
Pemars Ouonornyeckue
3aJ1a4M Ha OIpeeIICHUE
aaTukonoHoB TPHK,
MIOCJIE0BATEIBHOCTH
aAMUHOKHCIIOT B MOJIEKYJIE
OernKa, MPUMEHsIs 3HAHUS

https://lesson.academy-

content.myschool.edu.r

u/lesson/05b30833-

2ed2-445b-b4ae-

823f126b73d0
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0 peaKIusIX MaTPUIHOTO
CHHTE3a, TCHETUYCCKOM
KOJIe, IPUHIIUIIC
KOMILIEMEHTAPHOCTH

24. MexaHU3MbI
IKCNPECCHHU T'eHOB
24)

Cospemennvie
npeocmaesieHus

0 CMpoeHUU 2eHO8.
Opranu3zanus reioma

y MPOKAPHUOT U IYKAPHOT.
Perymsmus akTuBHOCTH
TCHOB Y MPOKAPHOT.
['unoresa omnepona (.
Kako0, XK. Mano).
MonexynapHuvle mexanuzmol
9KCNpeccuu 2eHos

vy aykapuom. Ponb
XpomamuHa 8 pe2ynsayuu
pabomul 2enos. Perynsauus
0OMEHHBIX IIPOLIECCOB

B KileTke. KieTouHsblit
rOMEO0CTa3.

PackpsiBath conepxanue
TEPMUHOB U TIOHATHH:
orepaTop, OIEPOH,
CTPYKTYpHBIE T'€HBI,
IIPOMOTOP, pENpPECCOp.
OnuceIBaTh CTPYKTYPY
re€HOMa IIPOKapHOT;
XapaKkTepu3oBaTh paboTy
MHAYIHOEIBHOTO

U penpeccrOenbHOro
OIIEpOHa.

Bb1ensts CTpyKTYpHYIO
U PETyJsSTOPHBIE YaCTHU FeHa
9YKapHOT.

CpaBHUBaTh IPOLECCHI
9KCIPECCHH I'€HOB

y IPOKapUOT U SYKapHUOT.
XapakTepu30BaTh TUIOTE3Y
orepona (®. XKakoo, XK.
Mamo).

OnuceiBaTh MEXaHU3M
MOAJEPKaHUs KJIETOYHOIO
roMeocrasa

https://lesson.academy-

content.myschool.edu.ru

lesson/05b30833-2ed2-

445b-b4ae-
823f126h73d0

25. OcHOBBI
BHPYCOJIOTHH.
HNupopmannonnas
ouosiorus (3 v)

Bupycbl — HekneTouHbIe
(bOpMBbI KU3HU

U O0JMraTHBIC TTAPa3UTHI.
CtpoeHue npocThIX

U CIIO)KHBIX BUPYCOB,
PETPOBHPYCOB,
6axkTeprogaros.
Kuznennou yuxn /[HK-
COO0EPACAUYUX BUPYCOB,
PHK-cooepacawyux
supycos, bakmepuogpazos.
Obpamnas mpanckpunyus,
pesepmasa, unmezpasa.
BupycHsie 3a00neBanus
4eJI0BeKa, )KUBOTHBIX,
pacrenuit. CITU/, COVID-
19, conanbHbIC

Y MEIUIIMHCKHE TIPOOIIEMBI.
buoungopmamuxa:
UHmMezpayus u aHaiu3
OONbUIUX MACCUBOB
(«bigdata») cmpyxmypnuix
Ouono2uuecKux OAHHbIX.

PackpbIBaTh cosepkaHue
TEPMUHOB Y NTOHATHI:
BUPYC, BUPHOH,
CepLEeBUHA, KaTlCHU]I,
oOpaTHast TpaHCKPHILIHS,
PETPOBHUPYCHI,
6aktepuodar, BUpyc
UMMYHOJepUIUTa
yenoseka (BUY),
MPUPOTHO-0YarOBhIe
UHQEKIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI

u 6axTepruodaru Kax
BHYTPHUKJIETOYHBIX
Mapa3uTOB MPOKAPHOT

U DYKapuorT.

N3narate runoressl
9BOJIIOLIMOHHOTO
MIPOUCXOKICHUS BUPYCOB.
OnwuceIBaTh MEXaHU3M
B3alMOJICVCTBHS BUpYyCa
U KJIETKU, MH()EKIIMOHHBIHI

https://lesson.academy-

content.myschool.edu.ru

lesson/eb33fad3-8d72-

4e0b-bbch-
4c86e312fb15
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Hanomexuonozuu

8 buonoz2uu u MmeouyuHe.
Ilpoecpammupyemvie
@ynxyuu denxos. Cnocobwi
00CMABKU 1eKapcma.

BUPYCHBIN MPOIIECC.
XapakTepu3oBaTh
MEXaHU3MbI BEPTUKAILHON
U TOPU3OHTAIIBHON
nepeayu BUPYCOB;
3a00JIeBaHUs KUBOTHBIX

U pacCTCHUH, BHI3BIBACMBIC
BHPYCaMHU.

Ha3biBaTh BUpYCHBIC
3a00JIeBaHus,
BCTPEYAIOIIIUECS

y 4eJI0OBEKa: TPHIIIL,
KJICIIEBOH dHIE(DAITHT,
renatut, COVID-19,
CIIAa.

Coburoats ipaBuiia
TIOBE/ICHUS B OKP Y KAFOIIICH
IIPUPOJHOM Cpeae, Mep
PO HIaKTUKH
pacrpocTpaHeHus
BUPYCHBIX 3a00JeBaHMii (B
toM uncine BUY-undeximm)

TEMA 8. JKU3HEHHBI LIUKJI KJIETKH (6 1)

26. KnsHeHHBbI
HUKJ KJIeTKH

(1)

KneTouHbli IUKII, €T0
MIEPUOIbI U PETYJIALIMS.
WuTtepdaza u Mutos.
OcobeHHOCTH IPOIIECCOB,
MPOTEKAIOIIUX

B untepdaze. [loaroroska
KJIETKH K JICJICHHIO.
IIpecunreTnyeckui
(TOCTMHUTOTUYECKHIT),
CUHTETHYECKUI

Y MOCTCUHTETUYECKU I
(MpeMUTOTUYECKHI)
MeproIbl HTEP(a3bI.

PackpeiBaTh conepxanue
TEPMHUHOB U TIOHATHUI:
KJIETOYHBIA MK,
uHTep-Pasa.

[Iepeunciars nepuosl
KU3HEHHOTO LIUKJIA KJIETKU
U XapaKTepHU30BaTh
IIPOTEKAIOINE B HUX
MIPOLIECCHI

https://lesson.academy-

content.myschool.edu.ru

lesson/a494c3ch-b7c7-

4815-b7al-
155c7245fdbf

27. MaTpu4HbIi
cunte3 JIHK.
XpoMocoMbl
24)

MarpuuHslii CHHTE3
JIHK — pennukanus.
[TpuHIMIIBI peTIMKAIIT
JIHK:
KOMIUIEMEHTapHOCTh,
MO0JIyKOHCEPBAaTUBHBIM
CUHTE3,
AQHTUIAPaJLIEIbHOCTb.
MexaHu3M permKanuu
JIHK. XpoMocoMBl.
CtpoeHne XpoMocoM.
Tenomeps! u TenOMEpasa.

PackpsiBath conepxanue
TEPMUHOB U OHSATHH:
perMKanus
(penymukarus),
KOMILIEMEHTAPHOCTD,
AQHTUIIAPAIUIEIbHOCTbD,
JAHK-nonumepasa,
TeJoMepa, PerIMKallMOHHAs
BMJIKAa, XpOMOCOMA,
XPOMOCOMHBIN Habop,
HYKJIEOCOMBI, CECTPUHCKHE
XPOMATHU/IbI, LICHTPOMEDPA,

https://lesson.academy-

content.myschool.edu.ru

lesson/a494c3ch-b7c7-

4815-b7al-
155c7245fdbf
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XPpOMOCOMHBIN HAOOP
KJIETKA — KapUOTHIL.
JnmnonaHbIM

Y FaruIonIHbIA HaOOpBI
xpomocoM. ['omonoruuneie
xpomocoMmsl. [TonoBeie
XPOMOCOMBI.

KapUOTHII, TaIJIOUTHBIH

Y TUTUJIOUTHBIN HAObop
XpOMOCOM, TOMOJIOTHYHbIE
XPOMOCOMBI, II0JIOBBIE
XPOMOCOMBI.
XapakTepu3oBaTh CTPOECHUE
XpPOMOCOM, KapUOTHIIOB
OpPraHU3MOB.

[lepeuncnsTh NPUHIUIIBI
permukannu JJTHK u naBaTte
UM COJIEPKaTEeIbHYIO
XapaKTEPUCTHKY.
OnuceiBaTh MEXaHU3M
pemnkanuu JTHK.
Cxemaruuecku n3o00paxarb
cTpoeHue MeradazHon
XPOMOCOMBI.

Paznuuare XxpoMocombl Ha
MUKpOTpernaparax

1 MEKpodoTorpadusx

28. Jlesenne
KJEeTKU —
MHTO3

29

JlenmeHne KJIETKH — MHUTO3.
Cranuu Mu-

TO3a ¥ MIPOUCXOAIINE

B HUX ITpoLiecchl. THUrbl
muto3a. Kapuokunes

W IIATOKWHE3.
buonornueckoe 3HaueHNUE
MHTO34.

PackpsiBaTh copepxanme
TEPMUHOB U IIOHATHI:
MHUTO3, ITpoda3za, metadasa,
aHadasa, Tenodasa,
KapUOKUHE3, ITUTOKUHE3,
BEpETEHO JICTICHUS,
MeTadazHas MIacTUHKA,
0opo3/a JAeNeHus.
[Iepeunciars
MOCJIeI0BATETLHOCTh
CTaJuii MUTO3a

Y OTTUCHIBATh
MPOUCXOAAIINE HAa HUX
MIPOLIECCHI.

CpaBHHBaATh OCOOEHHOCTH
MPOTEKAHUS MUTO3a

B PAaCTUTEIBHBIX

Y ’KHUBOTHBIX KJIETKaX.
OOBACHATH OMOJTOTHIECCKHAMN
CMBICII MUTO3A.

Pa3znnuath ctaguu MuTO3a
Ha MUKpOIIpenapaTax

1 MUKpoQoTorpadusx

https://lesson.academy-

content.myschool.edu.ru

lesson/a494c3cb-b7c7-

4815-b7al-
155¢7245fdbf

29. Perynsinus
JKH3HEHHOI0 UKJIA
KJIETOK

(1)

Perynsuus MuToTHYECKOTO
LIMKJIA KJIETKH.
IIporpammupyemas
KJIETOYHas THOenb —
aronTo3.

Knerounoe spo,

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
arnornro3, nponudeparus,
Qg QepeHIpoBKa.
XapakTepu3oBaTh
PETYJISALHMI0 MUTOTHYECKOTO

https://lesson.academy-

content.myschool.edu.ru

lesson/a494c3ch-b7c7-

4815-b7al-
155c7245fdbf
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https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf

XPOMOCOMBI,
byHKIMOHATIBHAS
TreHOMUKA. Mexanuszmul
npo-1ugepayuu,
ougpepenyuposxu,
cmapenus u eudenu
kaiemok. «Lugpposas
KAemKa» —
ououngopmamuueckue
Mooenu
@YHKYUOHUPOBAHUSL
KAemKU.

LIMKJIA KJIETKH.

OOBICHATH OMOJIOTHYECKUIT
CMBICIT
3aIpOrpaMMHUPOBAHHON
KJIETOYHOU rudenu —
arroIro3a.

VcranaBauBarth
B3aMMOCBSI3b MEXKITY
TOMEOCTA30M KJIETOK U UX
rubenpo

TEMA 9. CTPOEHUE U ®YHKIUU OPI'AHU3MOB (17 1)

30. Opranusm kak | buonoruueckoe PackpsiBath coneprxanue
eInHoe 1e10e pazHooOpa3ue OpraHu3MOB. | TEPMUHOB U IOHSITHI:
(14) OIHOKJIETOUHBIE, OpraHu3M, OpraH,
KOJIOHUAJIbHBIE, opra-HeJljbl, CUCTEMa
MHOT'OKJIETOYHbIE OpraHoB, anmnapar,
opranu3Mbl. OCOOEHHOCTH | (DYHKIIMOHANBHAS CHCTEMA,
CTpOCHUS TrOM€O-
U )KU3HEIEATEIbHOCTU cta3. [lepeuncnsirs
OJIHOKJIETOYHBIX CTPYKTYpHO-
opranusmoB. bakrepuu, (GyHKIMOHATBHBIE YACTH
apxeu, OJHOKJIETOUHBIE OJTHOKJIETOYHBIX,
TpuOBbI, OTHOKJIETOYHBIE KOJIOHHUAJIbHBIX, MHOTOKJIET
BOJIOPOCIIH, APYyTHE OUYHBIX U MHOT'OTKAHEBbIX
npoTucThl. KoloHNallbHBIE | OPTaHHU3MOB.
OpraHu3MBl. XapakTepu3oBaTh
B3anmocBss3p yacteit 0COOEHHOCTH CTPOEHHUS
MHOTOKJIETOYHOI'O U KU3HEAEATEIbHOCTH
opranusma. TkaHH, opraHbl | OJHOKJIETOUHBIX
Y CHCTEMBI OPTaHOB. OpPraHHU3MOB,
OpranusMm Kak e1uHoe KOJIOHHUAJIbHBIX,
uenoe. I'omeo-cras. MHOTOKJIETOYHBIX
1 MHOTOTKaHEBBIX
OpPraHU3MOB.
CpaBHuBaTh MEX]ly cOO0M
OJTHOKJIETOYHBIE,
KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE
Y MHOTOTKaHEBbIE
OpraHHU3MBI
31. Tkann Txanu pacreHuid. TUIbI PackpseiBath conepxaHue
pacreHui PACTUTENBHBIX TKAHEH: TEPMHUHOB U ITOHATHIA:
(14) oOpa3oBaTenbHasl, TKaHb, SMHUJIEPMUC, TPOOKa,

IMOKpPOBHAas, IPOBOJAIIIA,
OCHOBHasl, MEXaHHUYECKasl.
OcoOeHHOCTH CTpOEHUS,

KOpKa, JIy0, IpeBecrHa,
JPEBECUHHBIC BOJIOKHA,
TyOsTHBIE BOJIOKHA, COCY/IBI,
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(byHKUIUH 1 pacrooKeHHsI
TKaHel B OpraHax
pacTeHuil.

KaMEHUCTBIE KIIETKHU.
XapakTepu3oBaTh THUIIbI
PaCTUTENIbHBIX TKAHEHU:
oOpazoBarenpHasi,
IIOKpOBHAs1, IPOBOALIAS,
OCHOBHasi, MEXaHUYECKas;
MEePEUYUCIATh 0COOEH HOCTU
UX CTPOEHUS

Y BBITOJHSIEMbIE (PYHKIIMH

32. Tkann TKaHU )KMUBOTHBIX PackpsiBath conepxanue
KMBOTHBIX Y 4esoBeKa. Tumel TEPMUHOB U NOHATHI:
M YeJI0BeKa ’)KMBOTHBIX TKAHEH: SIUTENHM, CEKPET,
(14) SIUTEINAIbHAS, MBIIIEYHBIE BOJIOKHA,
COCQUHHUTEIIbHAS, HEWPOH, HEUPOTJIUS.
MBIIIIEYHasl, HEPBHASI. XapakTepu3oBaTh TKaHU
Oco0eHHOCTH CTpOEHUS, KUBOTHBIX U YEJIOBEKa!
(GYHKIMI U pacloIOKEHUsT | SIUTENUAIbHA,
TKaHEeH B OpraHax COE/IMHUTEIIbHAS,
JKUBOTHBIX U YEJIOBEKA. MBIILIEYHAsI, HEPBHAS;
MIEePEUUCIISITH OCOOEHHOCTHU
UX CTPOEHUS
Y BBIMOJIHsIEMbIE (DyHKITHH
33. Opransl. Opraunsl. BereratuBnbie PackpriBath cosiepkanue

Cucremsl OopraHoB

(14)

Y TeHEPATUBHBIC OPTaHbI
pacteHuii. Opransl

Y CUCTEMBbI OPTaHOB
JKUBOTHBIX U Y€JIOBEKA.
OYHKIUUA OPTaHOB

Y CHUCTEM OpPTraHOB.

TEPMUHOB Y NIOHATHI:
opraH, KOpeHb, 00eT,
LBETOK, TUIOA, CeMH,
TI0JIOBBIE XKEJIe3bl, OJIOBbIE
IIPOTOKH, KOITYJIATUBHBIE
OpraHbl, CHCTEMBI OpPTaHOB.
XapakTepu3oBaTh
BEreTaTUBHbIE

U F€HEepaTUBHBIE OPraHbI
pacTeHu, COMaTUYECKUE
U pEeryJaTOpHBIE OPTaHbl
KUBOTHBIX; IEPEUUCIATH
0COOEHHOCTH UX CTPOEHUs
U BBITIOJIHSAEMbIE (PYHKIIUH.
YcranasinuBaTh
B3aMMOCBSI3U MEXTY
CTPOEHHEM OPraHOB U UX
GyHKIUSAMU.

Paznuuath BUIBI TKAHEH,
OpraHbl U CUCTEMBI
OpraHoB, B TOM YHCIIE
YyesoBeKa, Ha
MHUKpOIpenaparax,
BJIQXKHBIX Ipenaparax,
repoapusx

1 MUKpodoTorpadusx,
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Ta0JIMIIAX, MOIEIISIX
U MyJIsKax

34. Onopa Tesa
opranusmoB (1 4)

Ornopa Tena opraHu3MOB.
Kapxkac pacrenuii.
CkeneTsl OIHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIi

Y BHYTPCHHUH CKEJIET.
CtpoeHue u TUIBI
COEIMHEHUS KOCTEM.

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHMH:
OTIOPHBIE CHCTEMBI,
000JIOYKH KIIETKH,
¢bubpmLIBI, KapKac,
HapyKHBIN CKEJIeT
(XHTUHOBBIN TTOKPOB),
TUAPOCTATUYECKUN CKEJIET,
BHYTPEHHUH CKeJleT, KOCTH
(nMHHBIE, KOPOTKHE,
IUIOCKHUE), COeAMHEHUS
KOCTEH, HeMOABM)KHBIC
(WIBBI), TONYTIOBUKHBIE,
MIOJIBUKHBIE (CYCTaBbhl),
OTJIeJIbl CKEeNleTa
MTO3BOHOYHBIX KUBOTHBIX:
geper, 0CeBOI CKeleT
(II03BOHOYHUK, FPy/AHAS
KJIETKa, XOpJ1a), nosca
KOHEYHOCTEH, CBOOOHEIE
KOHEYHOCTH.

OnuceIBaTh HapYKHBIN

U BHYTPEHHUH CKEJEThI
KUBOTHBIX, CTPOCHHE

U TUIBI COETUHEHUS KOCTEH.

VYcraHaBiuBaTh
B3aUMOCBA3U MEXAY
CTPOEHHEM OITOPHBIX
CHCTEM U UX (PyHKIUSIMHU

B OpPTraHHU3MeE.

CpaBHUBATbH CTPOCHHE
OTIOPHBIX CUCTEM PaCTECHUM
U ’KMBOTHBIX

35. JIBu:kenne
opranu3mos (1 4)

JIBI>KeHNe OpraHu3MOB.
JIBI>KeHME OTHOKJIETOYHBIX
OpraHu3MoB: aMEOOUIHOE,
KTYTUKOBOE, PECHIUYHOE.
JIBukeHue
MHOTOKJIETOYHBIX
pacTeHHt: TPOIU3MBI

Y HacTUu. JIBrKeHne
MHOTOKJIETOYHBIX
KUBOTHBIX M YEJIOBEKa:
MBIIIEYHAs CUCTEMA.
Pedinexc. Ckenernoie
MBIl U UX paboTa.

PackpeiBaTh conepxanue
TEPMUHOB U NIOHATHI:
JIBM>KEHUE, JBUTaTeNIbHbIE
OpraHesuibl, IBUKEHUE
npocTenmx (améoonHoe,
KT'YTUKOBOE, PECHUYHOE),
JBUKEHHNE PACTECHUI
(TponHM3MBl, HACTHH),
MBIILIEYHBIE CUCTEMBI
(cokpaTHuTeNnbHbIC
BOJIOKOHIIA, KOJKHO-
MYCKYJIbHBIN MEIIOK,
CKeJIeTHast MyCKyJarypa),

106




CKeJIeTHAasl MBIl
(MBILLIEYHOE BOJIOKHO,
Muo(uOpuIIIa), BEICIIINE
JBUTATEIbHBIC IICHTPHI,
paboTa MBIIIII]
(nBUTaTenbHas,
coMaTuyeckKas), MbIILIEYHOe
YTOMJICHHE.
XapakTepru30BaTh BUJIBI
JIBUKCHHSI OJTHOKJIETOUHBIX
Y MHOTOKJIETOYHBIX
OpPTaHHU3MOB.

OnuceiBaTh CKEJIETHBIE
MBIIIIBI U UX paboTy.
YcranasinuBaTh
B3aMMOCBSI3b MEXKITY
CTPOCHHEM OMIOPHBIX
CUCTEM U JBUKCHHUSIMH
OpraHHU3MOB

36. IIuranue
OpPraHu3MoB
(2 4)

1 ux QyHKUUAMU

B OpPTraHHU3ME.

CpaBHUBATbL CTPOCHHE
OpraHOB PACTECHMIA,
o0ecreynBaroIuX KOPHEBOE
MUTaHUE U (POTOCUHTES;
MULIEBaAPUTENbHbBIX
OpraHesuI MPOCTENIINX

U OPraHOB NUIIEBAPEHUs
KUBOTHBIX

37. Abixanue
OPraHu3MoB
(2 9)

JpIxaHue opranu3MoB.
J{pIxaHue pacTeHuM.
Jlprxanve >KUBOTHBIX.
Juddysus ra3os yepes
ITOBEPXHOCTD KJIETKH.
KoxHoe npixanue.
JIpIxarenbHas
noBepxHocTh. JKabepHoe
1 JIETOYHOE JIBIXaHUE.
JIpIxaHue Mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA.
IBOJIIOITHOHHOE
YCIOKHEHUE CTPOEHUS
JIETKUX ITO3BOHOYHBIX
JKUBOTHBIX. [[pIxaTenbHas
CHCTEMa YeIOBeKa.
MexaHu3M BEeHTWISIITUU
JIETKUX Y TITHIL]

Y MJICKOTTUTAIOIIIHX.
Perynsmms nprxanusi.
JlpIxareabHbIe 00BEMBI.

PackpsiBath conepxkanue
TEPMUHOB U NIOHATHM:
IbIxaHue, T dysus,
KO>KHO€ JIBIXaHWE, OPTaHbI
JbIXaHUSI, IbIXaTEIbHbIE
JIBUKEHUSI, TbIXaTeIbHBIN
LEHTp, JETOUHbIE 0OBEMBI,
JKU3HEHHAS EMKOCTh
JIETKUX.

XapakTepu30BaTh JIbIXaHUE
pacTeHui; IbIXaHue
JKUBOTHBIX U YEJIOBEKA.
OnuceIBaTh HBOJIIOLIMOHHOE
YCIIO’)KHEHHE CTPOCHHUS
JIErKUX TTO3BOHOYHBIX
KUBOTHBIX.

Paznuuate Ha
n300paxeHusX (cxemax,
TabIuIaxX, MyJIsKax)
JBIXaTEIbHYI0 CUCTEMY
YEJI0BEKa.
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OnuceIBaTh MEXaHU3M
BCHTHUJIAIINN HéI‘KI/IX Yy OuTung
M MJIEKOIIUTAIOIINX.
YcraHaBauBaTh
B3aUMOCBSI3U MEXKTY
CTPOCHUEM OPTraHOB
JBIXaHUS U UX QYHKIHSIMHA
B Opranusme

38. Tpaucnopr
BeLeCTB

Y OpraHu3MoB
24)

Tpancnopr BeriecTs

y OpraHHU3MOB.
TpaHcrIOpTHBIE CUCTEMBI
pactenuii. Tpancropt
BEIIECTB Y )KUBOTHBIX.
KpoBeHocHas cucrema u eé
opranbl. KpoBeHocHast
CUCTEMa MTO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA.
Cepaiie, KPOBEHOCHBIE
cocyabl ¥ KpoBb. Kpyru
KpOBOOOpaIIeHHUS.
DBOJIIOIIHOHHEIE
YCIIOKHEHHUS CTPOCHUS
KPOBEHOCHOU CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX.
Pa6ota cepana u eé
perymsus.

PackpbIBaTh coznepkaHue
TEPMUHOB U IIOHATHUM:
TPaHCIOPT BELIECTB,
TPaHCIOPT y PACTEHUH,
KPOBEHOCHas crcTeMa
KUBOTHBIX, KPOBb, I1JIa3Ma,
(OpMEHHBIE IIEMEHTHI,
KpOBOOOpalieHue, Kpyru
KpoBOOOpaleHus,
CEepACYHBIN UKL,
nuMdoobpamienue, mumda,
AUM(paTHUECKUE COCY/IbI,
TuMQaTUYecKue y3bl,
BHYTPEHHSS cpela
OpraHu3sma.
XapakTepru3oBaTh TPAHCIIOPT
BEILIECTB y PACTECHUH

1 0€CII03BOHOYHBIX
KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO
CUCTEMY >KMBOTHBIX

U YeJIOBeKa.

PaznuuaTh Ha N300paKEHUIAX
(cxemax, Tabnuiax,
MYJISKaX ) KDOBEHOCHYIO

1 TUM(ATUIECKYIO CUCTEMY
YeJI0BEKA.

VYcraHaBIMBaTh B3aMMOCBSI3H
MEXJ1y CTPOCHHEM OpraHOB
KpOBOOOpAIIEHUs U UX
(GYHKIMSAMU B OpraHu3Me

39. Boigesienue
Y OPraHu3MoB

(1)

Beinenenue y opraHusmos.
Boinenenue y pacteHui.
Beinenenye y ’KUBOTHBIX.
CokpaTHUTENbHbIE BAKYOJIH.
Oprassbl BbIJEIEHUS.
@uibTpanys, ceKkpenus

1 00paTHOE BCaChIBaHUE
KaK MEXaHU3MBbI PabOTHI
OpraHoB BblaeseHHs. CBA3b
IIOJIOCTH TeJa C

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUH:
BBIJICJICHHE, TyTTAIINS,
JIMCTONAM, COKPAaTUTEIIbHBIC
BAKYyOJIU, U3BUTHIE
KaHaJIbLIbI, 3BE314aThIC
KJIETKH, BBIJICTTUTEIbHBIC
TpyOOUKH, MaJTbIIUTUEBBI
COCY/Ibl, TOYKH,
MOY€-TOYHUK, MOYEBOU
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KpPOBEHOCHOM U
BEI-JI€-TU-TE€IbHOMU
CUCTEMaMHU.

Brinenenue

y MO3BOHOYHBIX KUBOTHBIX
1 yenoseka. [loukwu.
Ctpoenue

U QYHKIIMOHUPOBAHHE
He(dpona. ObpazoBaHue
MOUYH y YeJIOBEKA.

y3bIpb, HEPPOH, MOYA.
XapakTepu3oBaTh IPOLECC
BBIJICTICHUS Y PAaCTeHUN

Y )KUBOTHBIX. Paznuyars Ha
n300pakeHUAX (CXeMax,
TabIUIaX, MYJISKAX )
BBIICTTUTEIILHYIO CUCTEMY
YeJI0BEKa.

OnuchIBaTh MEXaHU3M
(YHKIMOHUPOBAHUS
He(pOoHa; TIPOoIIecC
00pa3oBaHMs MOYH.
VYcranaBnuBaTh
B3aMMOCBSI3U MEXKTY
CTPOCHHEM OPraHOB
BBIJICTICHUS M X
(GYHKIIUSIMU B OpraHU3Me

40. 3amura
Yy OpraHusmos (2 1)

3amuTa y OpraHu3MoB.
3amuTa y OJJHOKJIETOYHbIX
opranu3mMoB. Criopsl
OaxkTepuil U IUCTHI
MPOCTEUIINX. 3anuTa

Y MHOTOKJIETOYHBIX
pacrennii. Kyrukyna.
CpencrBa naccuBHOMU

Y XMMHYECKOM 3aIlHThI.
DduToHIUALI.

3amura

Y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpOBBI 1 UX
IIPOU3BOJHBIE. 3alIUTa
opraHusma ot 0ose3Hel.
HNmmyHHas cuctema
yenoBeka. KneTouHsrin

U TYMOPAJIbHBIN
UMMYHUTET. BpoX1EHHBIN
U IPUOOPETEHHBIH
crienuduaeckuit
uMMmyHHTET. Teopus
KJIOHAJIbHO-CEJIEKTUBHOTO
ummyHnurera (I1. Dprux,
®. M. bepsrer, C.
ToHneraga).
BocnanurenbHble OTBETHI
opranusmoB. Ponb
BPOXKAEHHOTO UMMYHHUTETA
B Pa3BUTUHU CUCTEMHBIX
3a00JieBaHUM.

PackpsiBaTh conepxanue
TEPMUHOB U NOHATUN:
KarcyJsa, dHA0C1opa,
LACTa, KyTUKYJa, CPEACTBA
MMaCCHUBHOM 3aIUTEHI,
CPEACTBAa XUMHYECKON
3aIIUThl, KOKHbBIE
IIOKPOBbI, UMMYHHUTET,
UMMYHHas CUCTEMA,
AHTUTEH, aHTUTEJIO.
XapakTepru3oBaTh BUJbI
3aLUTH] Y OAHOKJIETOYHBIX
1 MHOTOKJIETOYHBIX
OpPraHU3MOB.

OnuceIiBaTh CTpOEHUE
KOXHBIX TIOKPOBOB U UX
MIPOU3BOJIHBIX.

Paznuuate Ha
n300paxeHusX (cxemax,
TabIMIAX, MYJISDKAX )
OpraHbl HIMMYHHOU
CHUCTEMBI YEJIOBEKA.
VYcraHaBiuBaTh
B3alMOCBS3U MEKIY
CTPOEHHEM OPTaHOB
3alIUTHI U UX QYHKIUAMHU
B OpraHu3Me

41. PazapaxumocTb

Paznpaxumocts

PaCKpLIBaTB COACPIKAHHUC
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U peryJasinus
Y OPraHu3sMoB
2w

U perymsius

Yy OpraHU3MOB.
PaznpaxumMocTtb

Y OJTHOKJIETOYHBIX
OpraHu3MoB. TaKkCHCHI.
Paznpaxumocts

U PEryJIsius y pacCTeHUH.
PocroBeie BeniecTBa u ux
3HaYCHHE.

HepsHnas cucrema

1 peduieKTopHast
pEryIsus y )KUBOTHBIX.
Hepsnas cucrema u eé
OT/IEJIbI. DBOJIIOIIMOHHOE
YCIIOKHEHUE CTPOCHHUS
HEPBHOM CUCTEMBI

y JKUBOTHBIX. OTeNbI
TOJIOBHOT'O MO3Ta
MO3BOHOYHBIX JKUBOTHBIX.
Pednexc u peduiexropHas
nyra. bezycnoBHbie

U YCJIOBHBIE pe(IICKCHI.
['ymopanpHast perynsus
Y DHJIOKPUHHASI CHCTEMA
YKUBOTHBIX U YEJIOBEKA.
JKenesbl SHIOKPUHHOM
CHUCTEMBI U UX TOPMOHBI.
JlericTBre TOPMOHOB.
B3aumo-cBs3b HEpBHOMN

Y HJIOKPUHHOW CUCTEM.
['unoranamo-runoduzapHas
cucTtema.

TEPMUHOB U TIOHSITHH:
Pa3apa)KUMOCTb, PETYIISIINS,
TaKCHUCHI, POCTOBbIE
BEIIECTBA (aAyKCHHBI),
HEpBHAas cUcTeMa,
peduiekTopHas perysius,
pediekc, pedaekTopHas
Jlyra, IEPEeIHUI MO3T,
MIPOMEKYTOUHBII MO3T,
CPEIHHI MO3T, MO3KEUOK,
MIPOAOJITOBATHINA MO3T,
BEreTaTUBHASI HEPBHAS
cucreMa, F'yMopayibHas
pEryJsiiysi, TOPMOHBI,
SH/IOKPUHHAS CUCTEMA,
THIOTaIaMo-Tunodu3apHast
cucrema.
XapakTepu3oBaTh
pa3apakuMoCThb

Y OJTHOKJIETOYHBIX
OpraHHU3MOB

U pedIEKTOPHYIO
PETYISALNIO Y )KUBOTHBIX.
Paznuuate Ha
n300pakeHUAX (CXeMax,
TabnuIax, MyJsxKax)
HEPBHYIO CUCTEMY U €€
OTJIEJIbI; OTJENbI TOJJOBHOTO
MO3Ta MTO3BOHOYHBIX
YKUBOTHBIX.

OnuceiBaTh T'yMOpaibHYIO
PEryJsilUI0 Y )KUBOTHBIX.
Paznuuate Ha
M300pakeHsX (cxemax,
TabIuIax, MyJsxKax)
SHIOKPUHHYIO CUCTEMY
YKUBOTHBIX U YE€JIOBEKa.
Ha3siBath xene3sl
SHJIOKPUHHOMN CUCTEMBI
YeJIoBeKa

1 BbIpabaThIBaeMble MU
rOpMOHBI. ONHUCHIBATH
JIEWCTBUE TOPMOHOB.
YcranasnuBaTh
B3aUMOCBSI3U MEXKTY
CTPOEHHUEM OPraHOB
HEPBHOM M SHJIOKPUHHOU
CUCTEM U UX PYHKIHSIMH
B OpTraHHU3Me.
XapakTepus3oBaTh
3BOJIIOLIMOHHOE
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YCIIOKHEHUE CTPOEHUS
HEPBHOM CUCTEMBI
Y JKUBOTHBIX

TEMA 10. PASMHOKEHUE U PA3BBUTUE OPI'TAHU3MOB (8 4)

42. ®opmbl
Pa3MHOKEeHUs
OPraHu3MoB

(1)

DopMbI pa3MHOKECHUS
OpraHu3MoB: Oecronoe
(BKJTFOUAst BETETaTHBHOR)
Y 110JI0BOE. Buel
0ecIoyI0ro pa3sMHOKEHUS:
MOYKOBAHUE, CTIOPYJISIIHS,
dbparmeHTanus,
KJIOHUPOBAHHE.

PackpbiBaTh conepxanue
TEPMHMHOB U ITIOHATHI:
pa3MHOXKEHHUE, IPOCTOE
JeNIieHUe, MOYKOBAHHUE,
CHOPYJISALUS, BET€TaTUBHOE
pa3MHOXEHUE,
(hparmeHTarus,
KJIOHUPOBAHHE, TAMETHI,
criepMaTo3ou/1 (CrepMuil),
STATIEKIICTKA, 3UT0Ta,
KOHBIOTAIIHS.

[Tepeuncnarb 0cOOEHHOCTH
0€ecIoyIoro 1 MojJoBOro
Pa3MHOKCHHS OPTaHU3MOB.
XapakTepru3oBaTh CyIIHOCTb
1 GopMBI OecToIoro
Pa3MHOXKEHUS OpPTraHU3MOB;
OMOJIOTHYECKOE 3HAUCHHE
0ecronoro pa3sMHOKEHUS.
Pasnuuats criopy kak
CHEIHATU3UPOBAHHYIO
KIIETKY, ITPETHA3HAYCHH YO
JUTSL OECTIOI0ro
Pa3MHOXKEHUS, ¥ CTIOPBI
OaxTepuil. OOBACHATH
MPEUMYIIIECTBA MTOJIOBOTO
Pa3MHOXKEHHUS HaJ
OecrobIM.

PackpeiBaTh poib
KIIOHUPOBAHUS B CENIEKIINN
U CEIIbCKOM XO3sIICTBE

https://lesson.academy-

content.myschool.edu.ru/

lesson/44d23e03-5225-

4e6f-a455-
559e9d843db9

43. ITosoBOE
pa3MHoOKeHHe
Meiio3

24)

[TonoBoe pa3MHOKEHUE.
ITonoBBIC KICTKH, UITH
rametsl. Metio3. Ctaguu
Mmeitos3a. IToBenenue
XPOMOCOM B MEHO3€.
Kpoccunrosep.
buonornueckuit cMpICH
Melo03a U IT0JIOBOT'O
npouecca. Menos u ero
MECTO B JKM3HECHHOM ITHKJIE
OpraHU3MOB.

PackpsiBaTh conepxanue
TEPMUHOB Y NTOHATHI:
Mei03, OMBaJICHTEHI,
KPOCCHHTOBED, MHTEPKUHE3,
HE3aBUCHUMOE
pacrnpeieneHue,
KPOCCHHIOBED.

Paznuuate Ha
M300pakeHMsX (cxeMax,
TabHIax)

Y MUKpOIIpenaparax 3pesble
TIOJIOBBIE KIIETKH
MJIEKOIUTAIOIINX U OpTaHbl
Pa3MHOKEHHUSI BBICIITUX

https://lesson.academy-

content.myschool.edu.ru

lesson/0f5f2936-e558-

48d1-869f-
eab1c182d9bh8
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pacTeHuH.

PackpsiBaTh CyniHOCTB
Meio03a, XapakTepru30BaTh
€ro OT/IeJIbHbIC CTaAHHU.
Onpenensarb MeCTo Mero3a
B KU3HEHHBIX ITUKJIaX
Pa3IUYHbBIX OPraHU3MOB.
OOBSCHATH OMOTOTUIECKUI
CMBICJ KPOCCUHTOBEpA,
OMUCHIBATh €70 MEXAHU3M.
CpaBHUBaTH M€i103

C MUTO30M; Pa3jInvaTh
OTJIeNIbHBIE UX CTaJUU Ha
MHUKpOIIpernaparax

1 M300pakeHHIX (CXemax,
Tabnuax).

PackpbIBaTh SBOIOIIMOHHOE
3HAQ4YE€HHE MTOJIOBOTO
Pa3MHOXKEHHUS OPTraHU3MOB

44. I'ameTorenes.
Oo6pa3zoBanue

U pa3BHUTHE
MOJIOBBIX KJIETOK

(1)

[IpenzapopiiieBoe
pa3BHTHE.

["ameTorenes y >KUBOTHBIX.
ITonoBBIC XKEIIE3hI.
OO06pa3oBaHue U pa3BUTHE
ITOJIOBBIX KJICTOK.
CniepMaroreHes U 0OreHes.
CtpoeHue moJIoBbIX
KIJIETOK.

Ormo1oTBOpeHNE

U SMOpHOHATIBHOE
Pa3BUTHE KUBOTHBIX.
CrocoObI

PackpeiBaTh conepxanue
TEPMUHOB Y IIOHATHM:
ramMeTOreHes,
CIIepMaTOreHes3, OOTEHE3,
CEMECHHUKHU, SIMYHUKH,
CIIEpMaTOrOHUH,
CIIEpPMAaTOLIUTBI,
CHepMaTUIbl,
CIIEpPMAaTO30M/Ibl, OOTOHHH,
OOLIUTHI, IOJISIPHBIE TEJbIIA,
AWIIEKJIETKA, aKpocoMa.
[Tepeuncnars ctaguu
ramMeToreHesa y >KMBOTHBIX.

https://lesson.academy-

content.myschool.edu.ru

lesson/0f5f2936-e558-

48d1-869f-
eab1c182d9bh8

OTLJIOJIOTBOPEHUSI: OnwuchIBaTh MPoIece
Hapy)KHOE, BHYTPEHHEE. raMeToreHesa u ero
[MapreHorenes. MIEPUOJIbI, CTPOCHHUE
MOJIOBBIX KJICTOK.
Pa3znuuats ocobeHHOCTH
criepMaToreHes3a
M OOTeHe3a.
OnwuchIBaTh MPOIECCHI
OCEMECHEHUS
Y OIUIOZIOTBOPCHUS, Pa3HbIC
BapHaHTHI TApTECHOTeHE3a
45, WuauBuayanbHoe PackpsiBaTh comepkanne  |nttps://lesson.academy-
NupuBuayanabHoe pa3BUTHE OPTAaHU3MOB TEPMHUHOB U TIOHSATHH: content.myschool.edu.ru
pa3BuTHe (oHTOTEHE3). OIJIOJJOTBOPEHHE, 3UTOTA, lesson/99d9a91a-3f8e-
OpPraHu3MoOB — OMOpHOIOrUs — Hayka 6macTomep, aKpoCOMHast 49ch-bced-
OHTOreHe3 0 Pa3BUTUH OPTaHU3MOB. peakIus, MpOHYyKJIEYC, 3a2f5e634110
(2 ) Mopghozenez — oona us MapTeHOTeHE3, https://lesson.academy-
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2NIaBHbIX NPOONIeM
ambpuonozuu. Konyenyus
Mopgozenos u mooenu
mopghocenesa. Cranumn
AMOpUOTeHe3a KUBOTHBIX
(Ha mpUMepe JIATYIIKH).
Hpobnenue. Tumbl
JIpoOIeHUs
Lemepmunuposannoe

U HeOepMUHUPOBAHHOE
opobnenue.
bnactyna,tumnel 01actyi.
Ocobennoctu ApoOIeHus
MJIEKOTIUTAIOIIUX.
3apobIleBhIe JIUCTKU
(racTpynauus). 3aknaaKa
OpPraHoB U TKAHEH U3
3apO/IBIIIEBHIX TUCTKOB.
B3aumHoe BiusiHUE yacTen
pa3BUBAIOIIETOCS
3apOo/IbIiiia
(amMOpuoHabHAs
WHIYKIWA). 3aK1aaKa
IJIaHa CTPOSHUS
YKUBOTHOT'O KaK pe3yJIbTaT
UePAPXUUECKUX
B3aMMO/ICHCTBUI I'€HOB.
Bnusiaue Ha
AMOpHOHANILHOE pa3BUTHE
pa3iauyYHbIX. (AaKTOPOB
OKPYKAaIOIEeH Cpebl.

sMOpHOreHes, ApodieHue,
Onacryia, MopyJia,
racrpyJia, HeMpyJa,
OpraHoreHes, IKToJIepMa,
Me30/1epMa, SHTOIepMa,
LIeJIOM, HepBHas TpyOKa,
XO0pAa, KHIIeYHas TpyOKa.
Onpenenars
SMOPHOHAIBHBIN TIEPUOT
pa3BUTHS OpraHU3Ma

Y OIUCHIBATh OCHOBHBIC
3aKOHOMEPHOCTH
npoOieHus — oOpazoBaHUe
OJTHOCJIOHHOIO

3apo/ibliia — OJIaCTYJIbL;
3aBUCUMOCTh X0J1a
JIpOOICHUS OT KOJIMYECTBA
XKEJNTKa B SIMLIEKIIETKE;
racTpyISALHUIO

U OPraHOTI'€HE3.
OOBSACHATD ATaIb
mudPepeHIMPOBKU TKAHEH,
00pa3oBaHUs OPraHOB

U CHCTEM OpraHoOB.
XapakTepru3oBaTh
peryisnuo
SMOpPUOHAJILHOTO Pa3BUTHUS;
JIeTepMUHAIUIO

1 YMOPHOHAIIBHYIO
MHAYKIUIO; TeHETHUECKHUI
KOHTPOJIb Pa3BUTHSL.
OOG0CHOBBIBATH BpPEHOE
BO3elicTBHE TaOAYHOTIO
JIbIMa U JIKOTOJIs Ha XOJ{
SMOPHOHAIIBHOTO

1 IOCTAMOPHUOHAJIBHOTO
pa3BUTHs OpraHu3Ma
9eJoBeKa

content.myschool.edu.ru

lesson/c081bbd7-bh846-

42ec-9bb9-
c0ff9388e41d

46. Poct
U pa3BHUTHE
ZKUBOTHBIX

(1)

Pocr u pa3zButne
JKUBOTHBIX.
[TocTamMOproHaTBHBII
nepuon. Ilpsmoe

Y HETPSIMOE pa3BUTHE.
PazButne

¢ metamopdozom

y 6€CT03BOHOYHBIX

Y TIO3BOHOYHBIX
JKUBOTHBIX.
buonorunueckoe 3HaueHNE
IPSIMOTO U HENPSIMOTO

PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHIA:
OHTOTEHE3,
nocTAMOpPHOHAIIEHOE
pasButue, Mmeramopdos,
JMYWHKA, POCT, CTapeHUE,
CMEpTb.
XapakTepru3oBaTh
MOCTAMOPHOHAIBHBIN
MIEPUOJT PA3BUTHUS
OpraHu3Ma M €ro OCHOBHbBIE

(dhopMbI.

https://lesson.academy-

content.myschool.edu.ru

lesson/c081bbd7-b846-

42ec-9bb9-
c0ff9388e41d
https://lesson.academy-

content.myschool.edu.ru

lesson/b676db76-e61e-

Af78-826a-75676e7f5af6
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pa3BUTHS, UX
pacrpocTpaHeHue

B nipupoze. Tumnsl pocta
JKUBOTHBIX. DAKTOPBI
peryJsiuu pocTta
YKUBOTHBIX U YEJIOBEKA.
Craguu
NOCTAMOPHOHAILHOTO
Pa3sBUTHSL Y KUBOTHBIX
1 4esoBeka. [lepuossl
OHTOI'€HE3a YeJIOBEKa.
CrapeHue 1 cMepTh Kak
OHoJIornYecKre IPOLECCh

XapakTepu3oBaTh MPSIMOE
Pa3BUTHE U €O MEPHOIBI.
Wznarath comepkanue
TEOPUM CTAPEHUS
OpPTraHU3MOB.

OOBSCHATH OMOTOTUYECKUI
CMBICIT Pa3BUTHS

¢ metamopdozom

47. PazMHoKeHue
U pa3BUTHE
pacrenuii

(1)

Pa3mHoxeHue 1 pa3BuTHE
pactenuil. ['amerodpur

u criopodur. Metios

B )KMU3HEHHOM ITHKJIC
pacTeHuil.

O6pa3oBanue cop

B IIpoliecce Meio3a.
I'amerorenes y pacteHui.
OmtooTBOpEHUE

Y Pa3BUTHE PACTUTEILHBIX
opranusMoB. JIBoiiHoe
OILIOJIOTBOPEHUE

y LIBETKOBBIX pacTE€HUIl.
OO6pa3oBaHue U pa3BUTHE
ceMeHu. MexaHu3Mbl
peryisiiiui OHTOreHe3a Yy
pacTeHH U )KUBOTHBIX.

PackpbiBaTh comepkanue
TEPMHMHOB U TIOHATHM:
rameTouT, Criopour,
aHTEPUINH, APXETOHUH,
3apOCTOK, MEracrnopa,
3apObILLIEBbIA MEIIOK,
CHUHEPTUIbl, aHTUIIObI,
MHUKPOCTIOPa, MBLUIBIIEBOE
3€pHO, IBOMHOE
OIIOIOTBOPEHUE, POCT,
MepucTema, KaMOuid,
MIEPHOIbl OHTOTEHE3a
LIBETKOBBIX PACTEHHIA.
XapakTepu3oBaTh
0CO0EHHOCTH OECIIoNIOoro
Y TIOJIOBOT'O Pa3MHOKEHUS
LIBETKOBBIX PACTECHUM.
Brigenste ocobeHHOCTH
MIPOTEKaHUs TaMETOTreHe3a
Y IBETKOBBIX PACTECHUI.
OmnuceIBaTh mpoiecc
JBOMHOTO OIUIOAO-TBOPEHUS
y LIBETKOBBIX paCTEHUU

U OOBSICHSIT €0
MPEUMYILECTBA MO
CpPaBHEHUIO

C OIUIOA0TBOPEHUEM

Yy CIIOPOBBIX

Y TOJIOCEMEHHBIX

https://lesson.academy-

content.myschool.edu.ru/

lesson/99d9a91a-3f8e-

49cb-bce4-
3a2f5e634110

TEMA 11. TEHETUKA — HAYKA O HACJIEACTBEHHOCTHU U UBMEHYUBOCTHU
OPI'AHU3MOB (2 uv)

48. Uctopus
CTAHOBJICHUSA
U pa3BUTHA
reHeTHKH KaK

Hctopust ctaHoBiIeHUS

Y Pa3BUTHS TEHETUKH KaK
Hayku. PaboTbl

I'. Mennens, I'. le ®pusa,

PackpeiBaTh conepxanue
TEPMUHOB U NTOHATHM:
TEHETHKA, [EH.
JleMOHCTpHUpOBAaTh 3HAHUS

https://lesson.academy-

content.myschool.edu.ru

lesson/8088b7fa-1bac-

4c85-9905-
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HAYKHU

(1)

T. Moprana. Ponb
OTEYECTBEHHBIX YYEHBIX
B Pa3BUTUU T'€HETUKHU.
Pa6otel H. K. Kosb1ioBa,
H. W. BaBunosa, A. H.
benosepckoro,

I'. 1. Kapneuenko, 1O. A.
®ununyenko, H. B.
TumodeeBa-Pecosckoro.

HCTOPUU BO3HUKHOBEHUS
TE€HETUKH.
XapakTepus3oBaTh
OCHOBHBIE 3TaIlbl Pa3BUTHUSA
TeHETUKH KaK HayKH

@91d41ed37f8

49. OcHOBHBIE

OCHOBHBIE TEHETUYECKUE

PackpsiBath conepxanue

https://lesson.academy-

MOHSTHSI MOHSITHUS U CUMBOJIBI. TEPMHHOB U TIOHSATHH: content.myschool.edu.ru
H CHMBOJIBI I'omonoruyHeie HACJIEICTBEHHOCTD, lesson/8088b7fa-1bac-
reHeTHKH XPOMOCOMBI, aJIJIeIbHbIC HacJeJ0BaHuE, 4c85-9905-
(1 9) T'CHBI, AT TEPHATUBHBIC W3MEHUYUBOCTbH, TCHOTHII, a91d41ed37f8

NPU3HAKH, TIOMUHAHTHBIH | (DEHOTHUII, TEHOM, JIOKYC,

U PEICCCUBHBIN NIPU3HAK, XPOMOCOMBI, aJUICIIbHBIC

TOMO3HUT0Ta, TETEPO3UT0Ta, | FeHBI (AJLUICINN),

YKUCTas JINHUS, THOPHIBI, aJIbTepHATHBHBIC TPU3HAKH,

TCHOTHII, ()CHOTHIL. TOMO3HI0Ta, FeTePO3UroTa,

OCHOBHBIEC METO/IbI JOMUHAHTHBIN TPU3HAK,

TCHETUKU: PEILIECCUBHBIN MPU3HAK,

THOPHI0JIOTHYECKUH, YuCTas JIMHUS, THOPH/IBL.

IIUTOJIOTUYCCKHIA, [Tonmp30Batbes

MOJIEKYJIIPHO- TE€HETUYECKON

TE€HETUYECKU. TEPMHUHOJIOTUEN

Y CHMBOJIMKOH JUJISI 3aITUCH
CXEM CKpEIIMBaHUS
TEMA 12. BAKOHOMEPHOCTH HACJTEACTBEHHOCTH (10 4)

50. MonorubpuaHoe PackpsiBaTh comepkanne  |https://lesson.academy-
3aKOHOMEpPHOCTH ckpeuBanue. [lepBbiit TEPMUHOB U TIOHSATHIA: content.myschool.edu.ru
HACJIeIOBAHMSA 3aKk0H MeHnens — 3aK0H MOHOTHOPHUIHOE lesson/da2765cd-a327-
NPHU3HAKOB. e1nHO00pa3us THOPUIOB CKpelLIMBaHNe, YUCTOTA 4526-bef3-
Monorudpuasoe MEPBOTO TTOKOJICHHUS. rameT, JIOMUHUPOBAHUE, 7eccle3cd9cs
CKpelIuBaHue [TpaBuIIO TOMHUHUPOBAHUS. | pacUICINICHHE PU3HAKOB.
(2 4) Bropoii 3akon Mennens — | OnucsiBaTh ONbITH [

3aKOH pacILEIICHUS
MPU3HAKOB.
[{uTonornuecknue OCHOBBI
MOHOTHOPUAHOTO
ckpemuBaHud. ['unoresa
YUCTOTHI FaMeT.

MeHens 1o U3y4eHUI0
HacJIeA0BaHMUs OJHOM Napbl
MIPU3HAKOB y TOpoxa
MTOCEBHOTO.

[IpuBoAUTE HOPMYITHPOBKH
MIEPBOTO U BTOPOTO 3aKOHOB
I'. Mengens (3akoHa
eaMHOO00pa3us THOPHUIOB
IIEPBOTO MTOKOJIEHUS, 3aKOH
paciuerneHus IPU3HaKoB)
1 OOBSICHATH HX
LUTOJIOTUYECKUE OCHOBBI.
CocTaBiATh CXEMBI
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MOHOTHOPHUIHOTO
CKPEIIUBAHUS U PEIIATh
reHEeTHYECKHE 3aaY Ha
MOHOTHOPHUAHOE
CKpCIIUBaHUE

ol. AHanusupyrouiee PackpsiBath conepxanue

AHanu3upywouee CKpEILHBAHHUE. TEPMUHOB U NOHATHI:

CKpeluBanmue [IpomexyTOUHBINM XapakTep | aHAIM3UPYIOLLEee

HenoJunoe HaCJICJOBAHMS. CKpELIMBaHUE, HEMIOJIHOE

AOMHMHHPOBaHHUE Pacuiennenue npusHakoB JOMUHHUPOBAHHUE,

(14) [IPYA HENIOJIHOM KOJOMHAHUPOBAHUE.

JOMMUHHUPOBAHUH. CocTaBiaTh CXEMBbI

aAHAIM3UPYIOLIETO
CKPEILMBAHUS U PEILaTh
T€HETUYECKHUE 3a/1a4 Ha
aHaIM3HpYroLIee
CKpELIMBAaHUE U HETIOIHOE
JOMUHHUPOBaHUE

52. TurudpuaHoe JuruopuaHoe PackpsiBaTh comepkanne  |https://lesson.academy-

CKpenBaHue
29

cKkpenuBanue. TpeTuit
3aKOH MeHiens — 3aKoH
HE3aBUCHUMOI'O
HACJICI0BAHMS IPU3HAKOB.
LuTOomornyeckre OCHOBBI
JUTHOPUIHOTO
CKpEIIMBaHMUS.

TEPMUHOB U TIOHSATHIA:
TUTUOPUITHOE
CKpELIMBaHHUE,
(eHOTUNHYECKUI pajuKal.
OnuceiBath onbITh I
MeHiens 1o U3y4eHHUIo
HacJIeIOBaHMs IByX Map
IIPU3HAKOB y rOpoxa
MTOCEBHOTO.

[IpuBOUTH GOPMYITUPOBKY
TpeTbero 3akoHa I'.
Mennens (3akoHa
HE3aBUCHMOTI'0
HacJeJ0OBaHUs [IPU3HAKOB)
1 OOBSCHSATH €T0
LIUTOJIOTUYECKUE OCHOBBI.
[IpumensaTs
MaTeMaTU4ECKUI pacyer

C TIOMOIIBIO
(EHOTUITUYECKOT 0 pajiuKaa
Y METO0/1a IEPEMHOKEHUS
BEPOSATHOCTEN BApUAHTOB
paciiernieHus IPU3HAKOB

y IOTOMKOB I10 (h€HOTHITY
Y TEHOTUITY.

CocTaBiATh CXeMbI
TUTUOPUTHOTO
CKPEIMBAHUS U PEILATh
TreHeTUYEeCKUE 3aJ]aui Ha
JTUTUOPUIHOE CKPELBaHNe

content.myschool.edu.ru

lesson/67987237-3081-

4683-970c-
1dd5857cf5bf
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53. Cueniennoe
HacJieJ0BaHHue
NPU3HAKOB.
XpoMocomHas
Teopus
HACJIeICTBEHHOCTH
2w

ClIeIUIeHHOE HACIEIOBaHUE
npusHakoB. Paboter T.
Moprana. CueniieHHoe
HACJICAOBAHUE I'SHOB,
HapyIIeHNe CIETICHUS
MEXy T€HaAMHU.
XpOMOCOMHasI TEOPHS
HACJICACTBCHHOCTH.

PackpeiBath coneprxanne
TEPMUHOB U IIOHATHM:
CLEIUIEHHOE HACIIEJOBaHUE,
HapyILICHUS CLETUICHUS
Ir€HOB, KPOCCHUHT'OBED,
pEeKOMOMHAIINS TCHOB,
T€HETUYECKUE KAPTHI,
MOpraHu/a.

[IpuBoauTH GOPMYITUPOBKHU
3aKkoHOB MopraHna (3akoHa
CLEIJIEHHOT O HACJIe10BaHUS
TE€HOB M 3aKOHA HAPYILICHUS
CLETUICHUS MEX/1y T€HaMH )
1 OOBSICHSITH HX
LUTOJOTUYECKHAE OCHOBBI.
[Tepeuncnsate OCHOBHbBIE
TIOJIOKEHHSI XPOMOCOMHOM
TEOPHUH HACJIEACTBEHHOCTH.
Pewiate renernueckue
3aJ1a4M Ha CLEIIEHHOE
HacJe0BaHUE T'€HOB

U HapylleHUE CLETUICHUs
MEXy F'€HaMU

https://lesson.academy-

content.myschool.edu.ru

lesson/a3431d82-087f-

46fe-a5a8-
eca3491d454a

54. I'eHeTHKA MOJIA

(1)

I'eneruka nomna.
XPpOMOCOMHBIN MEXaHU3M
ONpeAeNIeHUs MOoJIa.
AyTOCOMBI U TIOJIOBBIE
XPOMOCOMBI.
I'omorameTHBIN

Y TeTepOraMeTHBIN ITOJI.
I'enernueckas cTpykrypa
MOJIOBBIX XPOMOCOM.
Hacnenosanue npusHakos,
CICIUICHHBIX C ITOJIOM.

PackpsiBath conepxanue
TEPMUHOB U TTOHATHIA:
ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI,
TOMOTaMETHBIH I10JI,
reTeporaMeTHBIN MoJ.
OOBACHATD XPOMOCOMHBIN
MEXaHU3M OIpEAEIICHUS
oJia y OpraHU3MOB.
[IpuBOUTE TPUMEPHI
HacJeI0BaHUS IPU3HAKOB,
CIICTVICHHBIX C MOJIOM.
CocCTaBisATh CXEMBI
CKpEUIMBAaHUS U peliaTh
TeHEeTHYECKHE 3aa49H Ha
HacjeA0BaHUE MPU3HAKOB,
CIICTUICHHBIX C ITOJIOM.
[IpuBOIUTE TPUMEPDI
FeHETUYECKHX 3a001eBaHmi
1 1e(eKTOB Y OPraHU3MOB,
CBSI3aHHBIX C ITOJIOBBIMHU
XpOMOCOMaMu

https://lesson.academy-

content.myschool.edu.ru

lesson/f9e74bbf-4477-

4452-b5al-
3f990c947800

55. I'enoTHun KaKk
eJIOCTHASA cHCTEeMA
(24)

I'enoTumn kak 1enocTHas
cucreMa. [Ineitorponus —
MHO>KE€CTBEHHOE JICHCTBHE
rerHa. MHO>XeCTBEHHBIN
aJUICIIN3M.

PackpeiBaTh conepxanue
TEPMHUHOB U NTOHATHI:
MHOY>ECTBEHHOE JCUCTBUE
reHa (MIedoTponus),
KOMIUIEMEHTApPHOCTb,
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BzaumoneiictBue
HEaJIJICJIbHBIX T€HOB.
KommieMeHTapHOCTb.
Onucras. [Tonmumepus.
['eneTnueckuii KOHTPOJIb
pa3BUTHUS PaCTCHUH,
YKUBOTHBIX U YEJIOBEKa,

a TaKke (PU3NOIOTHIECKIX
MIPOLIECCOB, MTOBEACHUS

Y KOTHUTUBHBIX ()YHKITUH.
['eHeTnyeckue MEXaHU3MBbI
CcUMOMOreHe3a, MeXaHH3Mbl
B3aMMOJICICTBUS

«XO35IMH — TIapa3uT»

U «XO35IUH —
MUKpPOOHOM.
['eHeTHYecKUe acmeKThI
KOHTPOJISI U U3MEHEHHSI
HACJIEJICTBEHHON
uHpOpMaLUN

B MTOKOJICHUSX KJIETOK

U OPraHU3MOB.

SIHCTA3, TOJTUMEPHS.
Omnpenensts GopMsI
B3aUMOJCUCTBUA
aJIJICTIbHBIX M HeaJlICIbHBIX
TCHOB.

[IpuBOUTE IPUMEPHI
IJICUOTPOITHOTO JICUCTBUSA
T'CHOB.

PemraTte remerndueckue
3aJlayd Ha B3aMMOJCHUCTBHE
HeaJlJIeIbHBIX T€HOB

T

EMA 13. 3AKOHOMEPHO

CTU UBMEHYUBOCTH (6

4)

56. U3MeHYNBOCThH
NPU3HAKOB. Buabi

BsaumoaelictBrue reHoTUIA
U CpeJibl IpH

PackpsiBath conepxanue
TEPMUHOB Y NIOHATHI:

https://lesson.academy-

content.myschool.edu.ru

H3MEHYHBOCTH dbopmupoBanuu HeHOTHIA. | U3MEHYUBOCTD, lesson/e1564a9c-0f9c-
(19) M3MeHYHBOCTH MPU3HAKOB. | HEHACIIEICTBEHHAS 4060-abd6-
KauecrBenHbIC HM3MCHYHUBOCTb, 435067ceclad
Y KOJTMYECTBCHHBIC HaCJIe/ICTBEHHAS
npu3HaKku. Buabl U3MEHYHUBOCTb.
U3MEHYNBOCTH: CpaBHHBaTh
HEHACJIE/ICTBEHHAsl Hacje]l | HeHacJeICTBEHHYIO
CTBEHHASI. W3MEHYHBOCTD
C HaCJIEJICTBEHHOM.
[IpuBOIUTE IPUMEPHI
KayeCTBEHHBIX
Y KOJTMYECTBEHHBIX
MIPU3HAKOB OPTaHU3MOB,
MIPOSIBJIEHUM y OPTaHU3MOB
HEHAacJeICTBEHHON
¥ HaCJIECTBEHHOM
W3MEHYHUBOCTH
57. MoudukarroHHast PackpeiBaTh conepxanue
MoaudpukannoHHas | “3SMEHUYUBOCTb. Poib TEPMHUHOB U TOHATHI:
H3MEHYHBOCTh cpezbl B pOpMHUPOBAHUU Moau(HUKAITMOHHAS, WIIN
(2 49) MOAM(UKAITMOHHON (dheHoTUIMYECKAS,

N3MCHYHUBOCTH. HopMa
PCaKknuu nNpru3Haka.

M3MEHYUBOCTh, BAPUAHTA,
BAPUALIMOHHBIN PsIJI,
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BapuanyonHsslii psn
158 BapI/IaLII/IOHHaSI KpI/IBaSI

BapHallMOHHAs KpUBas,
HOpMa PEaKI1U NPU3HAKa,

(B. Moranncen). CoiicTBa | MoaudUKaIIH.
MO (PUKAITMOHHON XapakTepru3oBaTh CBOMCTBA
M3MEHYUBOCTH. MOAU(PUKAITMIOHHOM
W3MECHUYUBOCTH.
[TokasbIiBaTh poJib YCIOBHI
BHEIITHEH Cpe/Ibl B pa3BUTHH
MOAU(PUKAITTOHHOM
W3MEHUUBOCTH
y OpraHUu3MOB.
Ctpoutb BapHalliOHHbIE
psabl U TpaduK KpUBOKH
HOPMBI pEaKIuy MPU3HAKOB
y Pa3IU4HbIX OPraHU3MOB
58. I'enotunuyeckas PackpeiBath conepkanne  [nttps://lesson.academy-
I'eHoTHNIMYeCKasI U3MEHYUBOCTh. CBOWCTBA | TEPMUHOB U MOHSATHI: content.myschool.edu.ru
W3MEHYHBOCTb. TCHOTHITMYECKOM KOMOWHATHBHAS lesson/e1564a9c¢-0f9c-
KomOunaTuBHas W3MEHYUBOCTH. Bubl HM3MCHYHUBOCTb, 4060-abd6-
H3MEHYHUBOCTH TCHOTHUITUIECKOU MyTalMOHHAs 435067ceclad
(19) U3MEHYHUBOCTH: W3MEHUYUBOCTD,
KOMOWHATHUBHAS KOMOUWHAIIMH, MyTaIllH.
U MYyTallMOHHAS. XapakTepu3oBaTh CBOICTBA
KomOunarusHas TEHOTUITHYECKON
U3MEHYUBOCTh. Meiio3 M3MEHUYUBOCTH.

Y MOJIOBOM MTPOLECC —
OCHOBAa KOMOWHATHBHOM
W3MEHYHBOCTH. PoJIb
KOMOHMHATUBHOH
W3MEHYUBOCTHU B CO3JaHUH
TeHETUUECKOTO
pa3Ho00pa3us B Mpeenax
OJHOI'0 BHJA.

OnuceiBaTh MENO03

Y MOJIOBOM MPOILIecC Kak
OCHOBY TIPOSIBJICHUS

y OpraHu3MOB
KOMOMHATUBHOM
M3MCHYHUBOCTH.
[Toka3pIBaTh HA KOHKPETHBIX
pUMepax poib
KOMOMHATUBHON
HM3MEHYUBOCTHU B CO3J]aHUU
TeHETUYCSCKOIO
pa3sHoOOpa3usi OpraHu3MOB
B IIpeJiesiaX OJTHOTO BU/IA.
CpaBHuBarb
TCHOTHITUIECCKYIO
W3MEHYHMBOCTh

¢ MOTU(PUKAITMOHHON

59. Myrauuonnast
U3MEHYNBOCTb.
3aKoHOMepHOCTH
MYTAIHOHHOTO
npouecca.
ONnUreHeTUKa

2w

MyranunonHas
M3MEHUYNBOCTEL. BUIEI
MyTalluii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE

Y UHIYIIUPOBAHHBIE
MyTaluu. SaepHsie

PackpeiBaTh conepxanue
TEPMUHOB U NTOHATHI:
MYTallUH, XPOMOCOMHBIE
repecTporku (abepparium),
MIOJIUIIIONIUS,
aHEYIUJIOUIUs, MyTaHT,
MYTareHsl.

https://lesson.academy-

content.myschool.edu.ru

lesson/e1564a9c¢-0f9c-

4060-abd6-
435067cecl4d
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U IIUTOIIa3MaTHYECKHE
mytauuu. ComaTruueckue
Y TIOJIOBBIE MYTalIUH.
[TprunHbBI BOSHUKHOBEHHUS
MyTanui. MyrareHsl U Ux
BJIIMSTHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
3aKOH rOMOJIOTMYECKHUX
PSI0B B HACJIEICTBEHHOM
U3MEHYUBOCTH

(H. Y. BaBunos).
Buesinepnast ”3MEHUMBOCTD
U HACJIEZICTBEHHOCTb.
Onueenemuxa

U SNUSEHOMUKA, POJlb
9NULEHEeMUYECKUX
Gaxmopos 6 Hacredosanuu
U U3MeHYUBOCmu
Genomunuyeckux
NPU3HAKOB ) OP2AHUZMOS.

IIpuBOUTE IPUMEPBI
MyTalui, BCTPEYAOIINXCS
y pa3HbIX OpPraHU3MOB.
Knaccudunuposars
MyTal|u 10 pa3HbIM
OCHOBaHUSIM.

Paznuuate Ha
M300paKeHUAX (CXeMax,
Ta0JIMIIaX ) TCHHBIC
MyTaluu, XpOMOCOMHBIE
MEPECTPOMKHU Pa3HbIX
BHJIOB: JIEJICLUH,
JTyTUTAKAIIH,
TpPaHCJIOKAIlu1, HTHBEPCHH;
T€HOMHBIC MYTaIUU.
CpaBHuBaTh MEXy cOO0M
MyTalluu Pa3HbIX BUIOB.
XapakTepru30BaTh CBOMCTBA
MYTalMOHHOMN
W3MEHYUBOCTH.

HaspiBaTh iprunHbI
MyTalui, BbISBISATh
WCTOYHUKH (HaKTOPOB-
MYTareHoB B OKpYy Karolen
cpene (KOCBEHHO).
[IpuBoaUTE GOPMYITUPOBKY
3aKOHA TOMOJIOTHYECKUX
PSAIOB M HaCJeI-CTBEHHOU
n3MenunBocty H. 1.
BaBuioBa 1 000CHOBBIBATH
€ro 3HAUYCHUE IS IPAKTUKH
CEJIbCKOTO XO035MCTBA.
O1ieHuUBaTh PBOJIIOIIMOHHOE
3HaUYE€HHE MYTAallMOHHOTO
nporecca

1 KOMOMHATHUBHOMN
W3MEHYUBOCTH

TEMA 14. TEHETHKA YEJIOBEKA (3 4)

60. I'eneTnka
yeJIoBeKa.
MeTtoabl
MeINIUHCKOM
reHeTHKH

(CR))

Kapuorun yenosexka.
MexnyHaponHas
[IpOorpaMma UCCIEI0BAHUS
reHoMma gejoBeka. MeTo bl
W3yYEHUS TEHETUKHU
YyeJIOBeKa:
TeHCAIOTUYCCKHI,
OJIM3HEIOBBIH,
[IUTOTeHETHYECKHIA,
MOIYJISIHUOHHO-
CTAaTHCTHYCCKHIA,

PackpsiBaTh copepxanme
TEPMHUHOB U TOHATHI:
CEeKBEHHUPOBaHHE, KapTa
XPOMOCOMBI, TTPOOAHI,
HaCJIEICTBEHHBIE OOJIE3HU
(MOHOTEHHBIE,
MOJU-TE€HHEIE, TEHHEIE,
XPOMOCOMHBIE), METUKO-
TCHETHYECKOC
KOHCYJTBTUPOBaHUE,
JIOPOJIOBAs JIMATHOCTHKA,

https://lesson.academy-

content.myschool.edu.ru

lesson/143bch4f-232b-

4e0c-84a7-

7b6b48306d6b
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MOJIEKYJISIPHO-
TCHETHYCCKHUH.
CoBpeMeHHOE
onpeieJIeHue TeHOTHUIIA:
IMOJITHOTEHOMHOE
CEKBEHUPOBAHHUE,
T€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomouisro [11P-
a"anm3a. HacnemcTBeHHBIC
3a00JI¢BaHMS YCIIOBEKA.
['eHHbIE 1 XPOMOCOMHBIE
00JIe3HHU YeIIOBEKa.
bone3nu ¢ HaciieACTBEHHOM
MPEAPACIION0KEHHOCTHIO.
3HaueHne MeaUIIHHCKOMI
TCHETUKH

B MPEIOTBPAILICHUHT

U JICUCHUH T'€HETHYECKUX
3a00JI€BaHUH Y€EIOBEKA.
Menuko-TeHETUIECKOe
KOHCYJIbTUPOBAHHE.
CTBOJIOBBIC KIICTKH.
IToHsTHE «T€HETUUECKOTO
rpy3a». DTUYECKue
aCIIeKTHhI UCCIICOBAHHI

B 00JIaCTH PEIaKTUPOBAHUS
T€HOMAa U CTBOJIOBBIX
KJIeToK. I'eHeTnUeckue
(akTOpbI MOBBIIIEHHOMN
YyBCTBUTEIBHOCTH
yesioBeka K (pusnueckomy
U XUMUYECKOMY
3arps3HEHUIO
OKPYXKaroILEeH Cpebl.
I'eneTmueckas
MPEAPACIONOKEHHOCTh
YyeJIoBeKa K MaTOJIOTHsM.

AMHUOIICHTE3.
[lepeuncnarb 0cOOEHHOCTH
M3y4YEeHUs TEHETUKH
YEJI0BEKA U METO/IbI
MEUIIMHCKOW TeHETHKH.
XapakTepu30BaTh METOIbI
M3y4YEHUs TEHETUKH
YeJoBeKa
(reHeamornYecKui,
OJIM3HEIOBBIA,
[IUTOTCHETHYECKUH,
MOJIEKYJISIPHO-
TeHETUYECKUH,
MONYJIAIIMOHHO-
CTATUCTUYCCKUH).
OnuceIBaTh MEIH, 34041
1 JTOCTHIKCHHS
MEXKIyHAPOAHOU
nporpaMmsbl «I'eHom
YEJIOBEKaY.

Paznuuate Ha
n300pakeHMsIX (Cxemax,
TabIHIax ) KapThl XpOMOCOM
(reneTuueckue,
(hu3MYecKre, CHKBEHCOBBIC).
OnuceiBaTh METOIBI
COBPEMEHHOTO
oTpezeNieHus] TeHOTHIA
OpraHu3Ma: MOJHOT€HOMHOE
CEKBEHHUPOBAHHE,
TCHOTUITUPOBAHUE, B TOM
yucie ¢ noMmoibto [TI[P-
aHam3a.
XapakTepus3oBaTh
HacCJEeICTBEHHBIC
3a00JIeBaHUs YEeIIOBEKA

1 3a001eBaHus

C HaCIEACTBEHHOM
MPEAPACTIONO0KEHHOCTHIO.
CpaBHUBATH T€HHEIE,
XPOMOCOMHBIE O0JIE3HU
4enoBeka u 001e3HU

C HaCJIEICTBEHHOM
MPEAPACTION0KEHHOCTHIO.
YcranaBnuBaTh
B3aMMOCBSI3b MEX]TY
HaCJeACTBEHHBIMU
3a00J1CBaHUSMH
YeJIOBEKa U UX
TEHETUYECKOM OCHOBOM.
OO60CHOBBIBATh 3HAYCHUE
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MCEIHUKOI'€HECTHYECKOI'O
KOHCYJIbTHUPOBAHUSA

B Ip€A0TBpalllCHU N

1 JICUYCHUHU HACJICACTBCHHBIX
3a00J1eBaHMH YeI0BEKa

TEMA 15. CEJIEKIIUSA OPI'AHU3MOB (4 4)

61. OcHoBHBIE
MOHATHSA CeJeKIMH

(1)

JlomecTukamus u
CEJICKIIUS.

3apoxIeHue CeIeKINU

1 JIOMECTUKAITUH. YYeHUE
H. H. BaBunosa o Llenrpax
MIPOUCXOXKICHUS

Y MHOT000pazus
KYJBTYPHBIX PAaCTECHUH.
Posb cenexknyu B CO31aHUK
COPTOB PAaCTCHUI U ITOPOJT
*KUBOTHBIX. COpT, MOpoa,
mTamMm. 3aKOH
TOMOJIOTUYECKUX PSIOB

B HACJICICTBEHHOM
n3menuuBoctu H. 1.
BaBuiiosa, ero 3naueHue

JUISl CENIEKLIMOHHOM paOOTHl.

PackpsiBath conepxanue
OCHOBHBIX ITOHSATHUM:
CeJeKIMs, TOMECTUKALIMS,
MIPUMUTHBHAS CEJIEKIUS,
KOMOHMHATHUBHAS CEJICKIIHUS,
COpT, IOpPOAA, IUTAMM.
[TepeunciiaTe OCHOBHBIE
3Tanbl pa3BUTHUS CEIEKLNU
Kak IIpolecca U HayKH.
XapakTepu3oBaTh
conepxkanue yuenusa H. 1.
Basunogsa o Ilentpax
MIPOUCXOKIACHUS

1 MHOT000pa3us
KYJIbTYPHBIX PACTEHUM.
IToka3wiBaTh LleHTpBI
MIPOUCXOXKJICHUS U
MHOT000pa3us KyJIbTypPHBIX
pactenuii u LleHTphI
JIOMECTUKALUM TOMAITHUX
YKUBOTHBIX Ha KapTe MUpa,
CBSI3BIBATH UX
MECTOIIOJIOKEHUE

C o4aramM BO3HUKHOBEHUS
JPEBHEUIINX [TUBUIU3ALMMN.
CpaBHMBaTh COpPT, OPOLY,
ITaMM C BUJAMU-
poAMYaMH.

OO60CHOBBIBATh 3HAYCHUE
3aKOHA TOMOJIOTHYECKUX
PSI0B B HACJIEACTBEHHOMN
n3MeHunsBocty H. 1.
BaswmiioBa s
CENEKIIMOHHON PabOTHI.
OnuceIBaTh NMEPCIICKTUBBI
JIOMECTUKALIUU U CO3/IaHuE
HOBBIX COPTOB KYJIbTYPHBIX
pacTeHHii, OPOa JOMAILTHUX
YKUBOTHBIX U IIITAMMOB
MHUKPOOPTIaHU3MOB

https://lesson.academy-

content.myschool.edu.ru

lesson/86acad55-2279-

4152-a48a-
840d20ce0270

TEMA 16. BUOTEXHOJIOTUA U C

NHTETUYECKAS BUOJIOI'US (4 4)

63. buorexnoJiorus

O6’BGKTBI, HCIOJIb3YCMBIC

PaCKpBIBaTB COACPIKAHUC

https://lesson.academy-

122



https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897

KaK HayKa
U 0Tpacib
NMPOU3BOICTBA

(1)

B OMOTEXHOJIOT U, —
KJICTOYHBIC U TKAHEBBIC
KYJIbTYDBI,
MUKPOOPTaHU3MBI; UX
XapaKTepUCTHUKA.
TpaguunonHas
OMOTEXHOIOTHS:
xJyieboneueHne, Nojay4eHne
KHCIIOMO-JIOUHBIX
MPOJYKTOB, BUHOICIIHE.
MukpoOHOIOTHUECKHI
cunTe3. OOBEKTHI
MUKPOOHOJIOTUYECKOM
TexHoJoruu. [Tpon3BoacTBo
Oenka, aMUHOKHUCIIOT

Y BUTAMHUHOB.
JdeMoHcTpannmn
Taluuuer u cxempr:
«Hcnonb3oBanue
MHUKPOOPTaHHU3MOB

B IIPOMBIIIJICHHOM
MIPOU3BOJICTBEY.
JlaGopaTropHble

U MPaKkTHYeCKHe PadoThl
1. JlaGopaTopHas
pabora «/3yuenue
00BEKTOB OMOTEXHOJIOTHH.
2. llpakTuueckas
pabora

«lonmyuenue
MOJIOYHOKHCITBIX
MPOIYKTOBY.

3. OKcKypcHus
«buorexHonorus —
BaOKHEH A
MIPOU3BOUTENbHAS CHIIA
COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOe
IIPOU3BOJICTBO)»

TEPMHUHOB U TTOHATHIA:
OHMOTEXHOJIOT U,
TPaJIUIIMOHHAS
OMOTEXHOJIOTHS,
MHUKPOOHOIOTHUSCKUM
CHHTE3,
MHUKPOOHOJIOTHYECKas
TEXHOJIOTHSI.
[TepeuncisaTh HaNIpaBJICHUS
OMOTEXHOJIOTUH; LIEJIH

Y 33J1a4M, CTOSIIUE ITepe]]
OHMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3YEMbIC

B OMOTEXHOJIOTHH, —
KJIETOYHBIE U TKAHEBBIE
KYJIBTYPBHI,
MHUKPOOPTaHU3MEI.
OnuceIBaTh OCHOBHBIE
METO/Ibl TPAAULMOHHOM
OMOTEXHOJIOTHH

U TIOCTHKEHUS
MHKPOOHOJIOrHYECKOM
TEXHOJIOTHH.
OO0O0CHOBBIBAThH 3HAYEHUE
OMOTEXHOJIOTUH IS
CEIIbCKOX03SMCTBCHHOT'O
MIPOU3BOJICTBA

content.myschool.edu.ru

lesson/133b0166-fc35-

4a91-a264-
14aaee2f5897

64. OcHoBHbIE
HaNpaBJIeHUSs
CHHTETHYECKOH
omosiorum (1 1)

Co3nanne TEXHOIOTUI

Y UHCTPYMEHTOB
1eJICHaIIPaBI€HHOT O
WU3MEHEHUS

U KOHCTPYUPOBAHUS
TE€HOMOB C LIEJIbIO
MOJIy4YEHUsI OPraHU3MOB
Y UX KOMIIOHEHTOB,
coJleprKalIiX He
BCTPEUAIOLIUECS B IPUPOJIE
OMOCHUHTETHYECKHE MTYTH.

PackpsiBath conepxanue
TEPMUHOB U NIOHATHUH:
KJIETOYHAsi MHXXEHEPHSI,
KJIETOYHAs! TEXHOJIOT U,
METOJ KYJIbTYPBI KJIIETOK
U TKaHEH,
TOTUIIOTEHTHOCTb,
IJIIOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH,
MHUKPOKJIOHAJIbHOE
Pa3MHOKEHHE PaCTEHUH,

https://lesson.academy-

content.myschool.edu.ru

lesson/133b0166-fc35-

4291-a264-
14aaee2f5897
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Kinerounas nunxenepus.
MeTtobl KyIbTYyphl KIETOK

Y TKaHEW pacTeHU U
XKHUBOTHBIX. Kprobanku.
ComMarunueckast
ruOpuIn3aIus u
COMATHYECKUI IMOPHOTEHES.
ComaTtuueckas
TUOpUIN3aITH.
Hcnonp3oBanue ramiouos B
CEJIEKIIMM PACTEHUM.
Tlonyuenue MOHOKIOHALHBIX
anmumenn.

HUcnonvzosanue
MOHOKJIOHANbHBLX

U NOJIUKTIOHATbHBLX
anmumen 8 Meouyune.
HckyccrBeHHOE
OTUIOJIOTBOPEHHE.
PexoHcTpyKIms
SIMIEKIIETOK

Y KJIOHUPOBAHHE
JKHBOTHBIX. MeTos
TpPaHCIJIAHTAIlUU SIeP
KJIETOK. TexHonocuu
0300po6ieHusl,

KYJIbMUBUD OBAHUS

U MUKDOKILOHANILHO2O
PA3MHONCEHUS
CEeNbCKOXO3SAUCTMBEHHBIX

KYJbmyp.

COMaTHYeCKas
ruOpuIM3aIms, rarionbl,
THOPUJIOMBI,
MOHOKJIOHAJIbLHBIC

H TIOJIMKJIOHAJIBHEIC
aHTHUTEIIa, MCTO/
TpPaHCIUIAHTAllMU sJIep,
KJIOHUPOBAHUE.
XapakTepu3oBaTh
OCHOBHbBIE HaIlpaBJICHUS
CHUHTETHYECKOH OHMOIOTHH.
OrnuchIBaTh Ha KOHKPETHBIX
MpUMEpPaX METOJIbI
KJICTOYHOW MHYKEHEPUHU.
[IpuBoAUTE IPUMEPHI
HCIIOIL30BaHUS
MOHOKJIOHAIEHBIX

M TOJIMKJIOHAJIbHBIX
aHTUTEJ B MEIUIIMHE.
O1eHUBaThL 3HAYEHNE
CHHTETHYECKOI OMOI0run
JIUISI CEIIBCKOI'0 XO035MCTBa
M MEIUILIUHBI

65. XpomocomHast
U TeHHasi
HHKeHepHus

(1)

XpOoMOCOMHas U IeHHas
WH)KEHEpUs.
HcKyCCTBEHHBIN CUHTES
réHa ¥ KOHCTPYMPOBaHUE
pekomOunanTHeix /JJHK.
Cozoanue mpauceeHHbIX
op2anu3zmo8. JIOCTUKEHUS
Y NIEPCIEKTUBBI TEHHON
UHKCHEPUU.
DKOJOTrHYeCcKue

U ATHYECKHUE TMPOOIIeMbI
T€HHOUN MHKEHEPUU.

PackpsiBath conepxkanue
TEPMUHOB U ITOHATHI:
TeHHAasl MHKEHEepHs,
PECTPUKIIMOHHBIE
JHJIOHYKJIEa3bl
(pecTpuKTa3bl), IUIKHUE
KOHIIbI, TUTA3MU/IBI,
PECTPUKIINS, TUTHPOBAHUE,
TpaHchopmanusi, CKpUHUHT,
TpaHCTCHHBIC (TEHETUYECKH
MOAU(DHUIIMPOBAHHBIE)
OpTraHU3MBbl.

OnuceIiBaTh METOIBI
PEnpOyKTUBHOTO

U T€paneBTUYECKOTO
KJIOHUPOBAHUS, KJIETOUYHbIE
TEXHOJOTHH U CIIOCOOBI
T€HETUYECKON MHKEHEPHH.
XapakTepus3oBaTh
NOCTHO)KEHUS T€HHOU

https://lesson.academy-

content.myschool.edu.ru

lesson/133b0166-fc35-

4a91-a264-
14aaee2f5897
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HUHXCHEPUH.

OueHuBaTh K0JIOTMYECKUE
U ATHYECKHE TTPOOIIEMBI
KJIOHUPOBAHUS U CO3JaHUs
TPAHCTEHHBIX OPTaHU3MOB,
MEePCIEKTUBBI PA3BUTHUS
XPOMOCOMHOM U T€HHOMU
WHXXEHEePUU

JleMoHCTpaL Ul

TaOauIbl ¥ CXEMBI:
«I"eHHas UHXXEHEpUD»

66. MeauuMHcKHue
OMOTEeXHOJIOTHH

(1)

Menununackue
OMOTEXHOJIOTHH.
Tlocmeenomuas yughposas
meouyuna. IILP-
ouazHocmuKa.
Memabonomuwlii ananus,
2CHOYEHMPUYECKULL AHATU3
npomeoma uenosexa OJis
OYEHKU COCMOSIHUSL €20
300po6wvs. Mcnoav3zosanue
CMBOJIOBYIX KIEMOK.
Tapeemnas mepanus paka.
3D-6uounacenepus ons
paspabomxu
@dyHoamenmanbHbviX 0CHOB
MEOUYUHCKUX MEXHOI02Ull,
CO30AHUSL KOMNJIEKCHbLX
mKawneul couemanuem
MexXHOI02Ul

PackpsiBath conepxanue
TEPMUHOB U TTOHATHIA:
MEIUITHTHCKAS
OMOTEXHOJIOTHS,
MeTa0O0JIOMHBIN aHaJIN3,
TEHOLICHTPUYECKUN aHAJIH3,
MepCOHAIM3UPOBAHHAS
MEIMIMHA, pEreHepaTUBHAs
MEIHITMHA.
XapakTepru3oBaTh METOIbI
MeTab0JIOMHOTO

Y T'€HOLIEHTPUYECKOTO
aHaJii3a; UCIOJIb30BaHHUE
CTBOJIOBBIX KJieTOK; [II1P-
JUArHOCTUKY; TAPTETHYIO
TEpanuio paka

https://lesson.academy-

content.myschool.edu.ru

lesson/133b0166-fc35-

4291-a264-
14aaee2f5897

MpPEXMEPHO20
buonpunmunea

u ckaghghonounea ons
peutenus 3a0ay
nepCoOHAaNU3UPOBAHHOU
MeOUYUuHbl.

Coszoanue sekmopHbvix
BAKYUH C YenbI0
obecneueHus
KOMOUHUPOBAHHOU
3awumsl om 6030youmernet
OPBH, ycmanosnenue
MONEKYNIAPHBIX MEXAHUZMOB
¢ynxyuonuposanuss PHK-
cooeparcawyux 8Upycoa,
8bI3bIBAIOUUX 0CODO
onachvle 3a601e8aHUs
Yen06eKa U HCUBOMHbIX
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11 KUIIACC
(3 u B Hepemto, Beero 102 4, u3 HUX 8 4 — pe3epBHOE BpeMs)

Tembl ypoxkoB
1 KOJIMYeCTBO
4acoB

OcHOBHOE
cojlep:KaHue

IlianupyemMbie BUIBI
yueOHoit
AeTeJIbHOCTH
o0yuyawmuxcst

JJIeKTPOHHBbIE YUeOHO-
MeTOINYeCKHE MaTepuasbl

TEMA 1. 3APOKJIEHUE U PA3BUTUE DBOJIOLMOHHBIX NPEJCTABJIEHMI
B BUOJIOT UM (4 1)

1. DBoaoUOHHAS
Teopusi

Y. JapBuna

1)

DBOJIIOLIMOHHAS
teopus Y. JlapBuHa.
[Ipennoceuiku
BO3HUKHOBEHHUS
JapBUHU3MA.
KusHb u HayuHas
nesITeIbHOCTh Y.
JapBuHa.
JdeMoHncTpamun
ITopTpeTst:
Apucrorens, K.
Jlunuei,

XK. b. Jlamapk, 3.
K. Cent-Unep,

K. KroBne, Y.
JlapBuH.

TalGauIie! U cXeMBI:
«CucreMa KuBOH

npupoasl (1o K.
Jlunuero)y,
«JlecTHMIIA KUBBIX
cyuiecTs (110
Jlamapky)»,
«MexaHn3m
¢dbopmupoBaHus
MIPUCIIOCOO-JICHUH Y
pacTeHui u
KUBOTHBIX (I10
Jlamapky)»,
«Kapra-cxema
Mapupyra
nyremecTsus Y.
apBunay,
«Haxonxn Y.
Hapsuna»

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
KpealroHu3M, BUJ,
cucTeMaTuka, OMHapHas
HOMEHKJIAaTypa,
HCKYCCTBEHHAs CUCTEMA
KJ1accu(UKaluy OpraHu3MoB,
HUCTOPUYECKUHN METON,
JApBUHU3M.
XapakTepru30BaTh B3IJIsIbI
Apucrorens Ha pa3BUTHE
YKUBOU IIPUPOJBL.
OuenuBats Bkiaag K. JIunnes
B pa3BUTHE OMOJIOTHH.
CpaBHUBaTh B3IJIS/1bI HA BU]L
n sBosroruio K. JImanes, K.
b. Jlamapka u Y. lapBuna.
Kputnuecku oneHnBaTh
KpPEaLMOHUCTCKHUE B3I
Ha KUBYIO IIPUPOLY.
IIepeuncnars KyJIbTYpHO-
HACTOPUYECKHUE

U €CTECTBEHHO-HAy4HbIE
MPEATIOCBUIKY MTOSIBJICHUS
9BOJIIOLIMOHHON TEOPUU

Y. JapBuHa.

OnwuceiBatk poib
HCTOPUYECKOTO METO/A.
N3narate cymHoOCTb
3BOJIIOIMOHHOM Teopun Y.
JapBuHa.

https://lesson.academy-

content.myschool.edu.ru/lesso

n/08680ea9-24b5-4073-9c88-

78991a88f00c

HazpiBaTh OCHOBHBIE (haKThI
ouorpaduu Y. [lapsuna
Y DTaIbl CO3/IaHUS UM
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3BOJIIOIIMOHHON TEOPUU

2. IBuaKynue
CHJIBI DBOJIIOIIMH
BHUA0B 1o 4.
JdapBuny

(29)

JIBroKyIIME CHIIBI
SBOJIIOIIMH BUJIOB
o Y. lapsuny
(BBICOKAS
WHTEHCUBHOCTD
Pa3MHOXKEHHUS
OpraHU3MOB,
HACJIeICTBEHHAs
U3MEHYUBOCTb,
O0opn0a 3a
CYLIECTBOBAHHUE,
€CTECTBEHHbIN

Y UCKYCCTBEHHBIN
otbop).
JdemMoHcTpauuu
Iloprper: Y.
JlapBuH.

TaOauiie! U cXeMBI:
«Dopmbl OOpHOBI 32

CYLIECTBOBAHHE,
«Topoabr
romayoei»,
«MHoroo6pasue
KYJIbTYPHBIX (popM
KaITyCTBI»,
«ITopoapr
JOMAITHUX
KUBOTHBIX,
«Cxema
00pa30BaHMs HOBBIX
BUJI0B (110 Y.
HapBuny)», «Cxema
COOTHOIIICHUS
JBUKYIIIX CUIT
IBOJTFOTIHIFD)

PackpeiBaTh conepxanue
TEPMHHOB U MOHSTHUI:
HaCJIE/ICTBEHHOCTD,
HU3MEHUYHMBOCTb,
HCKYCCTBEHHBIN 0TOOD,
00prba 3a CyIecTBOBaHUE,
€CTEeCTBEHHBII 0TOOP.
W3naraTh CylHOCTh YU€HHUS
Y. MapBuna 00
HCKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh ABUXKYIIUE
CHJIBI HBOJIFOLIMM BUJIOB IO
HapBuny.

[IpumeHnsTH 3HAHUSA

0 JBMXKYLIUX CUJIax
9BOJIIOLIUM BUJIOB 110 [lapBUHY
111 OOBSICHEHUS
MHOTr000pa3usi BUJI0B, IOPOJT
JOMAIITHUX KHUBOTHBIX

U COPTOB KYJIbTYPHBIX
pacTeHui

https://lesson.academy-

content.myschool.edu.ru/lesso

n/dbb6c1d1-cf9c-43b5-ae8c-

1a4a8ea05f95

3. ®opmupoBaHue
CHHTETHYeCKOM
TEOPHUH IBOJTIOIUHN

(1)

Odopmnenue
CHUHTETHYECKON
TEOPHUH IBOJIOIIHH
(CT9).
Helitpansnas
TEOPHS IBOJIIOIUH.
CoBpeMeHHas
DBOJIIOLIMOHHAS
OnoJIOrus.
3HaueHHUE
3BOJIIOLIMOHHOMN
TEOPHUH

B (DOpMUPOBAHUU

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
JTApBUHU3M, MYTaIllH,
MYTalMOHHBIN IIPOLECC.
OOBACHATH MPUINHBI KpU3HUCA
JApBUHU3MA.

OO0O0CHOBEIBAaTh
3aKOHOMEPHOCTH
TpaHchopmaluu JapBUHH3MA
B CHHTETHYECKYIO TEOPHUIO
sBomtonuu (CTD).

W3narate OCHOBHBIC
nonoxenus CTO.

https://lesson.academy-

content.myschool.edu.ru/lesso

n/7a22c0f1-1169-4450-8585-

b2ad01be75af
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€CTECTBEHHO- OnenuBats Bkaan I'. Jle
Hay4YHOU KapTHUHBI ®pusa,

MHUpa.
JdemMoHcTpanuu
Ioprperer: C. C.
YeTBepukoB,

N. U. llImanerayszen
, Jbx. XonaeiH,

. K. benses.

Tabauier u cxemel: | C. C. YerBepukosa,
«OCHOBHBIE N. N. Imansraysena, . K.
MOJIOKEHUS BbensieBa B popmupoBanme
CUHTETUYECKOU CTO.

Teopuu 3Boronnn» | OuennBarth 3HaueHue CTO
B (opMupoBanuu
COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTHUHBI MHUpa

TEMA 2. MUKPOBBOJIIOLIUA U EE PE3YJIBTATHI (14 u)

4. Jranbl [Momynsius kak PackpbiBaTh cojepkaHue https://lesson.academy-
IBOJIIOLIMOHHOTO 3JIeMEHTapHas TEPMUHOB U OHSATUM: content.myschool.edu.ru/less
npouecca: eMHUIA MHKPO3BOJTIOIIHS, o0n/6111c6b6-69b6-421c-
MHMKPOIBOJIIONMUS | DBOJIOLIUU. Makpo-3Boitonus, myranuu, |[80bf-7dc4f8a6f511
U Makpo3Boawnn | CoBpeMeHHbIE MO YJISIIU ST, KOMOMHAIIAN
si. [Tomyssiust — | METO/IbI OLIEHKU T'e€HOB, TeHO(DOH/I,
JjleMeHTapHast TEHETHYECKOTO JJIEMEHTapHOE
eIMHUIA pa3HooOpa3us ABOJIOIIMOHHOE SIBJICHUE.
IBOJIIOIUH U CTPYKTYPHI XapakTepru3oBaTh
(RA)) TIOTYJISIIIAA. MHUKPOIBOJIOIHUIO KaK Tam
N3menenne MOSIBJICHUSI TPUCTIOCOOTICHHIM
reHooHa 1 BUJ000pa30BaHUs.
TTOTYJISIITIH KaK XapakTepru3oBaTh
JJIIEMEHTapHOe MOMYJISIIIAIO KaK
HBOJTIOIIIOHHOE AIEMEHTAPHYIO SAMHUITY
sBJIEHUE. 3aKOH HBOJTIOLUH.
TCHETHYECKOTO [TepeuuncisTh MpU3HAKH
paBHOBECHS UJealbHON MOMySIUU
Jx. Xapau, 1 OOBSICHSITH yCIIOBUSA
B. BaiinGepra. BBINIOJIHEHUS 3aKOHA
JeMoHcTpanumn Xapnu—DBaitn-0epra.
Tabnuiet u cxeMel: | [IpuMeHATH UMeroLITECS
«MyTtanoHHas 3HAHUS IS O0BSICHEHUS
M3MEHUYUBOCTHY, MPUYKH U3MEHYHBOCTH
«[TonynsiuonHas y 0co0eilt 0JTHOTO BHJIa
CTPYKTypa BUAAY,
«Cxema
MIPOSIBIICHUS 3aKOHA
Xapan—
BaiinGepray.
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JlabGoparopHbie

U MPAKTHYECKHe
padoThI
JlabopatopHas
pabora
«Bp1siBIICHUE
W3MEHYHUBOCTH

y ocobeli 0THOTO
BUIA»

5. DnemeHTapHbIe
dakropnl
IBOJIIOLUH

3w

DnemMeHTapHbIe
(hakTopsI
(ABMOKYLIME CUIIBI)
IBOJTIOLIHH.
MyTauroHHBII
porecc.
KomOuHatuBHas
W3MEHYUBOCTb.
Hpeiid reHoB —
Clly4aiiHble
HEHaIpaBJIEHHbIE
W3MEHEHHUS 4acTOT
ajuieneu B
MOMYJISIIHSIX.

Dghexm

ocHosamessl.
Dghexm
OYMbLIOYHO20
20pIbIUKA.
Cnuoicenue
2eHemu4ecKo2o
PasHoobpasus:
NPUYUHBL U
c1edcmasus.
Ilpossnenue
aghgpexma Opetigha
2eH08 6 DONbULUX U
Manwix NONYIAYUSIX.
Murpanumu.
N3omsauus

MO YJISLIAN:
reorpaduueckas
(mpocTpaHCTBEHHAs
), Ouonoruyeckas
(penponyKTHBHAs).
JdemMoHcTpauuu
Ioprpersr: C. C.
YeTBepuKOB,

3. Maiip.

TaOJIMIIBI ¥ CXEMBL:
«/IBmxymme cumbl

PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
MYyTalMOHHBIN IIPOLIECC,
KOMOMHATHUBHAS
W3MEHYHBOCTb,
MOMYJISIIIIOHHBIE BOJIHBI,
npeiid TeHOB, MUTpAIlUH,
M30JIs1Ms, reorpaduueckas
(mpocTpaHCTBEHHAs)
W30JISAIMs, OnoornyecKas
(penpoyKTHBHAS) H30JISIHSA,
s dext ocHOBaTENs, dPPeKT
OYTBUIOYHOTO TOPJIBIIIKA.
XapaxkTepus3oBaTh
JJIEMEHTapHBIE (PAKTOPEI
(IBMKYILIME CHIIBI)
IBOJIIOLIHH.

Onenwnsats Bkaan C. C.
YerBepukosa, 3. Maiipa

B Pa3BUTHE HBOJIOIIMOHHOTO
yUeHUsI.

OOBACHATH MPUUUHBI
HEHANPaBJIECHHOTO JICCTBUS
3JIEMEHTAPHBIX
ABOJTIOIUOHHBIX (DAKTOPOB.
[TpumeHnsaTH NMeEIOLTHECS
3HaHUS O JIBIKYIIUX CHIIaX
9BOJIIOLUH [T O0BSICHEHUS
MIPUYMH pa3HOOOpazus
reHooH/1a MOMyJIALUi
OJTHOTO BHU/Ia

https://lesson.academy-

content.myschool.edu.ru/lesso

n/bac095e5-fa3b-43c0-ael8-

f48043f9bdfe

https://lesson.academy-

content.myschool.edu.ru/lesso

n/923cbdce-4ef1-4295-b671-

£268ad583c02
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SBOJTIOLIUIY,
«DKOJOrHYeCcKast
H30JIALHUS
MOITYJSA AN
CEBaHCKOH
bopenny,
«I"eorpaduueckas
H30JISALHUS
JINCTBEHHHUIIBI
cubupckoit

M JIMCTBEHHMUIIBI
JaypCKOM»,
«[TommynsiruoHHBIE
BOJIHBI
YHUCIIEHHOCTH
XHITHUKOB

1 KEPTBY»

6. EcrecTBeHHBIH
oTéop —
HaNpPaBJIS IO
¢akTop
3BOJIIOIUH

(29

EcrectBeHHbIi
otbop —
HAINPABJISIOLINI
(hakTop BOIOIHH.
®opmsbl
€CTECTBEHHOT'O
oTOopa: IBIKYIIUH,
CTaOUIN3UPYIOLIUH,
Ppa3pbIBAOLIMI
(IM3pYNTUBHBIN).
[TonoBoii oT60P.

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
€CTECTBEHHBIN 0TOOD,
JIBUKYIINI 0TOOD,
CTaOMIIN3UPYIO-

i 0TO0P, pa3phIBAIOIINMA
0TOO0p, OJI0BOI OTOOP.

https://lesson.academy-

content.myschool.edu.ru/lesso

n/304a891f-8df8-4b19-9753-

8f3275cae0f6

Bo3HukHOBEHHE

1 BOJIIOIHUS
COITMAJIBHOTO
MOBEICHUS
JKUBOTHBIX.
JdemoHcTpanuu
Ta0munet v cxeMbL:
«CxeMa nercTBus
€CTEeCTBEHHOTO
or6opa», «Popmbl
O00pBOBI 32
CYILIECTBOBAHUE,
«naycTpuanbHbINA
MEJIaHU3M,
«KuBbie
HCKOTIaeMBIC)

XapakTepu3oBaTh
€CTECTBEHHBIN 0TOOP Kak
TBUKYTITYIO

Y HaIPAaBISIONIYIO CUITY
9BOJIOIINH, €T0 (DOPMBI.
Paznuyats Gpopmbl
€CTECTBEHHOT'0 0TOOpa

B MOMYJISIUAX, TPUBOIUTH
MIpUMEPBI JEHUCTBHUS

B MOMYJSIIHSIX (hopM
€CTECTBEHHOT0 0TOOpa.
OOBSCHATH MPEANIOCHITKY ISt
JEUCTBUSA IBUKYILIECH

U cTabunmsupyromieit popm
€CTECTBEHHOT'0 0TOOpA.
CpaBHuBath (HOpMbI
€CTECTBEHHOT'0 0TOO0DA,
JIeaTh BBIBOJIBI HA OCHOBE
CpaBHEHHUS.

[IpumenaTs nMerommecs
3HaHUS O €CTECTBEHHOM
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otOope 151 00BICHEHHS
MIPOIIECCOB, MPOUCXOISAIITIX
B MOMYJISILIMSX BHJIOB
OpraHu3MoOB

7.
IIpucnocodenHoc
Th OPraHNU3MOB
KaK pe3yJbTaT

MHKPO3BO.II0HH
2w

[TpucnocodaeHHOCT
b OPTaHU3MOB KaK
pe3yibTar
MHUKPOIBOJIOIHH.
Bo3nukHOoBeHHNE
MPUCTIOCOOTICHUH Y
OpPTraHU3MOB.
Apomopdo3sl 1
UAMOaIaNTallNH.
[Ipumepsl
MPUCIIOCOOICHU I

Y OpPraHU3MOB:
MOpP(OJIOTHYECKUE,
¢bu3nonornuecKue,
OMOXHMMUYECKHUE,
MTOBEJICHUECKHE.
OTHOCUTENBHOCTH
MPHUCTIOCOOTICHHOCT
Y OPraHU3MOB.

PackpeiBath conepxanue
TEPMHUHA MTPUCIIOCOOJICHHOCTh
OpraHM3MOB (aJanTanus),
apoMopdo3, NIN0ATANTALINS.
[IpuBOAMTH KOHKPETHBIE
MIPUMEPHI IPUCTIOCOOJICHUIHA
OpPTraHUu3MOB
(Mopdonornyeckue,
(bu3noIOrNUECcKue,
OMOXMMHUYECKUE,
noBegeH4Yeckue). OObSICHATD
MEXaHU3M BO3HUKHOBEHHS
MPUCIIOCOOICHU I

y OpPraHUu3MOB.

https://lesson.academy-

content.myschool.edu.ru/lesso

n/4b606f7f-48be-4b4b-a371-

6€90263ch659

https://lesson.academy-

content.myschool.edu.ru/lesso

n/4b606f7f-48be-4b4b-a371-

6€90263ch659

JdeMoHcTpamun
TabauIIbl U CXEMBL:
«IToxpoBUTENHCTBEH
Has OKpacka
KHUBOTHBIX»,
«IIpenynpexnaronia
s OKpacka
KHUBOTHBIXY,
«DPU3NOTIOTHUECKHUE
aJlanTaumy,
«ITpucnocobaeHnoc
Tb OPraHU3MOB U €€
OTHOCHUTEIIBHOCTBY.
Oo6opyaoBaHue:
repbapum pacTeHui;
KOJIICKITHH
HACEKOMBIX; uyyelna
MITHI] ¥ 3BEPEl

C IpUMepaMu
Pa3IUYHbBIX
MPUCTIOCOOTICHHH.
JlabopaTopHble

U MPaKTHYECKHe
padoThI

1. JlaGopaTopH
ag paboTa

[IpuBoUTE MpUMEpPHI
apoMop$030B U
HWIAOAJANTAlUN Y pACTEHUN U
YKUBOTHBIX.

OOBACHATH POJIb
apoMop$030B B OCBOECHUH
OpraHM3MamMu HOBBIX CpeJl
oOutanus.

OOBACHATH POJIb

HIUoa anTanui

B MIPUCTIOCOOICHUH
OpPraHU3MOB K KOHKPETHBIM
YCIIOBHSIM CPEJIbI.
Jloka3pIBaTh OTHOCUTEIHHBIN
XapaxkTep
MPUCTIOCOOJIEHHOCTH

Y IPUBOAUTH MPUMEPHI
OTHOCHUTEIBHOCTH aJIaITTaIlNN.
PackpsiBaTh 3HaueHuE
JBUKYIIMX CHJT BOJIIOIIUU

B (hopMHpOBaHUH
MIPUCTIOCOO-JIEHUI
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«IIpucnocobienus
OpPraHU3MOB U UX
OTHOCHTEIIbHAS
11e71ecO000Pa3HOCThY.
2. JJabopaTtopH
ast paboTa
«3yuenue
apomoph030B

Y UIMO0A AN TaIIi
Y pacTeHHit

Y )KUBOTHBIX)»

8. Bun, ero Bupn, ero kputepun | PackpbiBaTth copepxanue https://lesson.academy-
KpUTEepuu U CTPYKTYpa. TEPMHHOB Y TIOHATHI: BU]I, content.myschool.edu.ru/lesso
U CTPYKTYpa JleMoHCTpanuu KPUTEPUU BUJIA, n/6111c6b6-69b6-421c-80bf-
29) Talnuirel ¥ cxeMpl: | monuMopdusm, BUIbI- 7dc4f8a6f511
«Kpurepuu Buaa», | ABOMHHUKH, apeall,
«BuIbI-IBOWHUKWY, | DKOJOTHYECKAs HHIIIA,
«CTpyKTypa BHIA TOITYJISIIIUS, BUJIOBOM
B TIPUPOICH. KapHOTHII, KOCMOTIOJIHUTHI,
OOopyioBanue: SHJIEMUKH, TTOJIBUJIBI,
repOapuu pacTeHU; | SKOTHIIBI.
KOJUICKIIUH XapaxkTepr30BaTh KPUTEPUU
HACEKOMBIX; uyuena | Buaa (MOpQOIOTHUECKUiA,
IITUL U 3BEpEU TE€HETUYECKUH,
pa3HbIX BUIIOB. OMOXMMUYECKHUH,
JlaGopaTopHbie reorpaguuecKuii,
¥ MPAKTHYECKHe 9KOJIOTMYECKHUH,
padoThI onoxumuueckuit). OOBSACHATH
JlJabopaTopHas | HEOOXOIUMOCTb
paboTa WCIIOIB30BaHUS BCEH
«CpaBHEHHE BHJIOB | COBOKYITHOCTH KPUTEPHUEB IS
o
MOP(OIOTHIECKOMY
KPUTEPHUEO»
ONPEACIICHUS BUIOBOM
MPUHAIC)KHOCTH OpraHU3Ma.
[TepeuncnsaTe OCHOBHBIE
BHYTPUBUJIOBBIC
TPYIITHPOBKH.
OOBACHATD MPUUMHBI
CYILIECTBOBaHHUSI MOHO-
Y TIOJIUTUITUYECKUX BHIOB.
CpaBHUBAThH BHUIIBI TIO
MOP(OJIIOTHIECKOMY
KPHUTEPUIO
Q. BunoobpazoBanue | PackpeiBaTh comepikaHue https://lesson.academy-
BuaooOpa3oBanme | Kak pe3yibTar TEPMUHOB U TIOHSATHIA: content.myschool.edu.ru/lesso
KaK pe3yJibTaT MHKPOIBOJTOIHH. BU1000pa3oBanue, u3osius, [N/85e9b260-0018-458a-9e76-
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MHKPOIBOTIOIHH.
CBs3b
MHKPOIBOJTIOIUH
H MUIEMHOJOTHH
(29

Mzonamma —
KITFOUeBOU pakTop
BUJI000pa30BaHMUS.
Ilytu u cnoco0sl
BUJI000pa30BaHUSA:
QJIJIOTIATPUYECKOE
(reorpaduueckoe),
CUMIATPUIECKOE
(2KOJIOTYECKOE),
«MTHOBEHHOE»
(monumIonAU3aNus,
rudpuan3anms).
JnurensHOCTH
IBOJIIOIIMOHHBIX
MIPOLIECCOB.
MexaHu3Mbl
hopMupoBaHHS
OMOJIOTUYECKOTO
pazHOOOpa3us.
Ponb
3BOIIOLIUOHHOMN
OHoIoTHH

B pa3paboTke
HAyYHBIX METOJIOB
COXpaHEHHUS
OropazHo0Opa3us.
MukposBonronus
Y KODBOIIOLIUSA
Mapa3uToB U UX
XO035I€B.
MexaHu3Mbl
¢dbopmupoBaHus
YCTOMYUBOCTH

K aHTUOMOTUKAM
1 c1oco0bI OOPHOBI
C HEl.

KODBOJTFOITHSL.
XapakTepu3oBaTh
BUJI000pa30BaHue KaK
pe3yJbTaT MUKPOIBOJIOIHH.
OOBSACHATH POJIH U30JISIIIUN

B 00pa30BaHUU HOBBIX BHJIOB.
XapakTepu30BaTh pa3IHyHbIC
croco0bl BUA00OPa30BaHUS
(aymtomarpuueckoe,
CUMIIATPUYECKOE).
[TpuBOAMTH KOHKPETHBIE
MIPUMEPHI BHJIOB,
00pa3oBaBIINXCSI
Pa3TUYHBIMH CIIOCO0aAMU.
[TpuMeHsTh 3HaHUS CIIOCOOOB
BUI000pa30BaHus s
OOBSICHEHUS IIPUYHH
MHOT000pa3usi BUIOB.
OOBSACHITh BOBHUKHOBECHHUE
YCTOMYMBOCTH MAaTOT€HOB

K aHTUOMOTUKAM

286103e5af16

https://lesson.academy-
content.myschool.edu.ru/lesso
n/bac095e5-fa3b-43c0-ael18-
f48043f9bdfe

JdemoncTpanuu
TabauIbl U CXEMBI:
«Crnioco06s!
BHJI000pa30BaHUS,
«["eorpaduueckoe
BHUJI000pa3oBaHue
TpEX BUIOB
JIAaHOBITIIEH,
«DKOJIOTHYECKOE
BHUJI000pa3oBaHue
BUJIOB CUHHIIY,
«[Tomummmon el
pacTeHun»,
«KamyctHo-
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peICUHBINA THOPUTY.
Oo6opynoBanHwue:
repOapuu pacTeHUi
OJIM3KHUX BHUIIOB,
00pa30BaBIIMXCS
Pa3TMIHBIMHU
crocodamu

TEMA 3. MAKPODBOJIIOIWA U EE PE3YJIBTATHI (6 u)

10. MeTtobl u3ydueHust | PackpbiBaTh copepkaHue https://lesson.academy-
Maxkpo3BoIionHsA. | MAaKPOIBOJIOIUH. TEPMUHOB U TIOHSTHIA: content.myschool.edu.ru/lesso
IMaseonTosoruvec | [laneoHTonorudeck | MaKpOIBOIIOIUS n/d5d4ce86-b439-4abe-b498-
KHe MeTOo/bl 1€ METOJIBI (punorenes), nepexoaHbIe ab8377cd47d4
H3yYeHust U3Y4YCHHUS (bopMmbl, puOreHeTHYeCKue
Bosiiounu (1 ) 3BOJIIOLUH. psABI, TAJEOHTOJIOTHS.

Ilepexonnbie XapakTepu3oBaTh

(hopMbI MaKpO3BOJIIOIUIO KaK

1 GUIOr€HEeTUYECKH | HaJBUAO0BYIO 3BOJIOLHUIO

€ psIbl 00pa30BaHUsI KPYITHBIX

OpPraHUu3MOB. TAaKCOHOMUYECKUX €MHMII.

JdemMoHcTpauuu OOBACHATH 3HAUCHHE

TaOnuIiel ¥ cXeMbl: | HaJICOHTOJIOTUYECKUX

«DPUIOreHEeTUYECKU | UCCIICIOBAHUMN JUIs

i psa momanm, 1oJry4eHus (pakToB

«ApXeornTepuKcy, 9BOJIIOLIMY OPTraHU3MOB.

«3Bepo3yOnie [TpuBoaAUTE pUMEpPHI

SILIEPBIY, OpPraHU3MOB, OTHOCSALIUXCS

«Crerouedans», K IIepeXOHbIM (hopmam.

«Punnoute, HaspiBaTh rpynmsl

«CeMeHHbIE OpPTraHU3MOB, /Il KOTOPBIX

MaIOPOTHUKH. BOCCTAHOBJICHBI

O6opyioBaHue: (buoreHeTUYECKHE PSIbL.

KOJUIEKIIUH, CpaBHUBaTh IPOLECCHI

repOapuu, MyJSDKH | MAaKpO3BOJIIOLUU

MCKOTTaeMBIX 1 MUKPO3BOJIIOLUU

OCTaTKOB

OpPraHHU3MOB
11. buoreorpaguuecku | PackpsiBaTh conepkaHue
buoreorpauueck | € METOBI U3YYEHHUSI | TEPMUHOB U MOHATHIA:
He MeTobl IBOJIIOLIMH. 6uoreorpadus, 3HIEMHUKH,
U3yYeHUst CpaBHenue GIOpbl | PEIUKTHI.
posonun (1 1) 1 (ayHbI O060CHOBBIBATH 3HAUCHUE

MaTepUKOB ouoreorpaduu Ui U3y4eHUs

U OCTPOBOB. 9BOJIIOLIMMA OPTraHU3MOB.

buoreorpaduuecku | [lepeuncasars

e oOmactu 3emiu.
Bunper-saneMukn
U PETTUKTHI.
JdemMoHcTpanuu

ouoreorpaduueckue o0macTu
3eMiiu ¥ OOBSICHATH IPUUYUHBI
WX BBIJICJTICHUS.

CpaBuuBath ¢Qiiopy u payHy
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TaOJuIILl U CXEMBL:

MaTEpPUKOB U OCTPOBOB,

«buoreorpaduueck | pacTeHUs U )KUBOTHBIX
ue 30HbI 3eMIIn», pa3HbIX OHoreorpaduueckux
«dpeiid obacTei.
KOHTHHEHTOB), [IpuBoaUTE MpUMEpPHI
«PenmuKThI. PEIUKTOBBIX OPraHU3MOB,
O6opyaoBaHue: BUJIOB-3HJIEMHUKOB.
repbapuu; OOBACHSATH TPUUNHBI
KOJUIEKIIMH COXpaHEHHsI BUJIOB-
HACEKOMBIX SHJIEMHUKOB H <OKHBBIX
HCKOTIAeMBbIX )
12. OMbpuonoruueckue | PackpeiBath conepkanue
IMOpHUOJIOTHYeCK | U CPABHUTEIILHO- TEPMHUHOB U MTOHATHIA:
ue Mopdoiiorudaeckue | aMOpuosorus, MOphoJIorHs,
U CPABHMUTEJIBHO- | METOJbI U3YUYCHHUS TOMOJIOTHYHBIE
MOpP(}0JIOTHYeCKH | HBOJIIOLIUU. Y aHAJIOTUYHBIC OPTaHBI,
€ MeTo/bl I'enernueckue PYIUMEHTHI, aTaBU3MBI,
H3y4eHUust MEXaHU3MBI OMOXUMHYECKasi FTOMOJIOTHSL.
IBOJIIOLIM U IBOJIIOLIMH XapaxkTepus3oBaTh
29 OHTOTEHE3a U AMOPHUOJIOTUYECKHE,
MOSIBJICHUS CpaBHUTEJIHHO-
9BOJIFOLIMOHHBIX Moponoruueckue,
HOBIIIECTB. MOJIEKYJISIPHO-T€HETHYECKHE,
I'omonioruunsie OMOXMMHYECKHE,
Y aHAJIOTUYHBIC MaTeMaTHYeCKUE METOIbI
OpraHbl. W3Y4YEHHUS SBOJIIOLIUH.
Pynumenrtapusbie
OpraHbl
Y aTaBU3MBI.
MonekynsapHo-
TEeHETUYECKUE,
OMOXUMHUYECKHIE

1 MaTCMaTHYCCKHUC
MCTOABI U3YUYCHUA

SBOJIIOIUH.
TI"omoJtornuHEBIC

T'CHEI. OOBACHATH 3HAUCHUE
CoBpemeHHbIE AMOPHUOJIOTHH,

METO/IbI CpaBHHUTEIHHOU MOpdoIorHH,
MTOCTPOCHHUS MOJICKYJISIPHOM TeHETHKH,
¢unoreHeTHYECKUX | OMOXUMUU, OMOMH(POPMATUKU
JICPEBHEB. TUTSL U3YICHHSI SBOJTFOITIHI
XpOMOCOMHEIE OpPTaHHU3MOB.

MYTaIHH O1ieHuBaTh BKJIAJ

H DBOIIOIHS A. O. KoBaneBckoro
TE€HOMOB. B Pa3BUTHE IBOJIOINUOHHOTO
JdemMoHcTpanuu YUEHHSL.

IoptpeTtst: K. M. OnuceIBaTh TeHETUUECKHE
bap, A. O. MeEXaHU3MBI YBOJIIOIIHH
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Kosanesckmit, O.
Mtronnep,

9. I'ekkeb.
TaGuuIibl U CXEMBL:
«HauanpHbIe
cTaauu
AMOPHOHAIILHOTO
pa3BUTHS
IMO3BOHOYHEBIX
JKUBOTHBIX Y,
«["oMoJIorHYHEIE
M aHAJIOTUYHBIC
OpraHbD»,
«PynumeHTbD,
«ATaBU3MBI»,
«XpOMOCOMHBIE
Ha0OpHI YeTIOBEKA
M IIMMIIaH3E».
Oo6opyaoBaHue:
KOJUICKIUH,
repOapuu, MyJIsHKH
TOMOJIOTHYHBIX,
aHAJOTUYHBIX,
PYAUMEHTAPHBIX
OpraHoB

M aTaBU3MOB

OHTOT'€HE3a U MOSIBICHUS
SBOJIIOLIMOHHBIX HOBIIECTB.
[IpuBoaUTE MpUMEpPHI
aTaBU3MOB U PYAUMEHTAPHBIX
OpPraHoOB y Pa3INYHbIX
OpPTaHU3MOB U OOBSCHATH
MIPUYMHBI UX TOSBICHUS.
[IpuBOUTE IPUMEPHI
TOMOJIOTMYHBIX

Y aHAJIOTUYHBIX OPTaHOB.
CpaBHUBaTh CTPOCHUE
OpPraHoOB y OPraHU3MOB
pa3HbIX CUCTEMaTHUYECKUX
TpyIIl.

[IpuBoUTE MpUMEPHI
OMOXMMUYECKOW U TEHHOU
TOMOJIOTHH.

OrnieHuBaTh 3HaYEHUE
OMOMH(POPMATHUKH IS
H3y4eHUs 3aKOHOMEPHOCTEN
IBOJIIOLINH

13. O01mme
3aKOHOMEPHOCTH
IBOJIIOIUH

29

Oouue
3aKOHOMEPHOCTH
(mpaBuIa)
IBOJIIOLIHH.
Ipunyun cmenwvi
@dyHKyuil.
HeoGpatumocts
IBOJIIOLIHH.
AnanTtuBHas
paauanus.
HepaBHoMepHOCTH
TEMITIOB 3BOJIIOLUU.

PackpbIBaTh cozepkaHue
TEPMUHOB U TIOHSTHIA: CMEHA
(GyHKLIMN OPraHoB,
HEOOPaTUMOCTh IBOJIOINH,
aJlaniTUBHAsI paualus,
HEPaBHOMEPHOCTH TEMIIOB
HBOJIIOLIUH, YepelOBaHNE
TJIABHBIX HAIPaBICHUN
9BOJIIOLUH.

JdemMoHcTpanuu
TaOJIuIILl U CXEMBL
«['maBHEIC
HanpaBJICHUSA
SBOJIIOIHI,
«O0mme
3aKOHOMEPHOCTH
JBOJIOIUI

AHanu3upoBaTh NPUYUHBI
Yyepe0BaHMsI TIIaBHBIX
HaIPaBJIEHUH 3BOJIIOLUY.
[IpuBOIUTE IPUMEPHI
IIPOUCXOXKACHHSI OPraHU3MOB
OT HECTENAIN3UPOBAHHBIX
MIPEIKOB U UX
MPOrpecCUupyronien
CHEeMATN3ALNH.
OOBACHATD MPUYMHBI
HEPABHOMEPHOCTH TEMIIOB
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IBOJIIOLIH.

[IpuBOUTE IPUMEPHI
aJlalITUBHOM paguanuu

y OpraHUu3MOB.

OOBACHATH NPUUUHBI
HEOoOpPaTHMOCTH 3BOJIOIUU

TEMA 4.

IMPOUCXOKJIEHU

E 1 PABBUTHUE ’KU3HU HA 3EMJIE (15 4)

14. I'unore3nl
BO3HHKHOBEHHS
JKH3HHM Ha 3emJie
2w

Hayunsie runore3bl
MIPOUCXOKICHUS
YKU3HU Ha 3emiie.
Abuorenes

Y TAaHCTIEPMHUSL.
JlonayuHnsie
MpeICTaBICHUS

0 3apOKJIECHUU
KU3HU
(KpearoHu3M).
['unoresa
MIOCTOSIHHOTO
CaMO3apOKICHUS
JKA3HU U €€
OIPOBEPIKEHUE
onbiTamu @. Penu,
JI. Criayumannans, JI.
ITacTepa.
[Ipoucxoxnenue
AKU3HU

1 acTpOOUOJIOTHSI.
JdemoncTpanuu
IlopTpeTsl: O.
Penu, JI.
CrajiaHinany,

JI. Iacrep.

PackpsiBath conepxanue
TEPMHUHOB U MTOHATHIA:
KpEalnOHU3M, BUTAIH3M,
TaHCIIEpMUsI, A0NOTEHE3.
N3narate Hay4HbIE TUIOTE3BI
U TEOPUU MPOUCXOKIACHUS
JKM3HHU Ha 3eMIie.

OuenuBarh Bkiag @. Penn,
JI. Cnammanmanw, JI. [lactepa
B (hopMHpOBaHHE HayUYHBIX
B3IJISJIOB HA ITPOUCXOKICHHE
JKM3HH Ha 3eMiIe.
[Tepeuncinars ctaguu
pa3BUTHS KU3HU Ha 3eMJie,
COTJIaCHO TEOPHH OMOI033a

https://lesson.academy-

content.myschool.edu.ru/lesso

n/54f96a99-57e3-4914-9da0-

ba9bad6f0889

TaOIHIILI U CXEMBL:
«CxeMa onbiTa

@. Pemmy, «Cxema
onsITa JI. [Tactepa
10 U3yUYEHUIO
caMo3apOoKICHUs
KUZHI»

15. OcHoBHBIE
ITAINbI
HEOPraHM4ecKou
IBOJIIOLUU

24)

OCHOBHBIE HTaITbI
HEOPraHN4ecKon
ABOJTIOLIMH.
[Inanerapuas
(reosoruueckast)
IBOJIIOLIUS.
Xumuaeckast
IBOJIIOLIUS.

PackpsiBath conepxanue
TEPMUHOB U TIOHSATHIA:
reoJ0ru4ecKast 3BOIOIHS,
XUMUYECKast HBOJIIOIHS,
a0MOTCHHBIN CHHTE3,
nepBUYHas aTMocdepa,
KoallepBaTHbIE KaIUIH,
prOO3UMBI, TPOOHOHTHI.

https://lesson.academy-

content.myschool.edu.ru/lesso

n/9ec4c3a8-5763-40ed-b127-

2e1b849c4222
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AOUOTEHHBIN CUHTE3
OpPraHMYeCKHUX
BEIIIECTB U3
HEOPraHN4eCKHUX.
Omneit C. Muiepa
ul". IOpu.
OO6pazoBanue
MIOJIMMEPOB U3
MOHOMEPOB.
Koauepsartnas
runote3a A. 1.
OmnapuHa, runoresa
MIEPBUYHOTO
OynboHa

JIx. XomnaerHa,
reHeThYecKas
TUIIOTE3a

I'. Ménnepa.
Pu6o3umer (T. Yek)
U TUIIOTE3a «MHpa
PHK» V. I'un6epra.
dopmupoBaHue
MeMOpaH

Y BO3HUKHOBEHHE
MIPOTOKJICTKH.
JdeMoHcTpamun
Hoptpetsi: C.
Munep, I'. IOpn,
A. . Ona-pun, JIx.
XonjaenH,

I'. Ménnep.
TaOGauIie! U cXeMBI:
«CxeMma ombITa

C. Munepa, I'.
Opuy, «ITans
HEOpPraHUYECKON
SBOJTIOLIVM.
JlabopaTopHble

U MpaKTHYecKue
padoThI
Bupryanbsnas
nabopatopHas
paboTa
«MopaenupoBanue
onbITOB Musinepa—
Opwu no nzydenuro
aOMOTreHHOT 0
CHUHTE3a
OpPraHUYECKUX
COCIMHEHU I

B IIEPBUYHOMN

XapakTepu3oBaTh OCHOBHbBIC
3TaIlhl XUMHUYECKOI
9BOJIFOLIHH.

HazeiBaTh XUMHUYECKUM
COCTaB MIEPBUYHOM
aTMO-cepsl 3eMITH.
Ouenusats Bkiaz C.
Munnepa, I'. FOpu, T. Yeka,
VY. I'mnGepra

B (hopMHpOBaHKE HAYUIHBIX
B3IJISJIOB Ha ITPOUCX0XKICHHE
JKM3HHU Ha 3eMIic.
OmnuceIBaTh yCIOBHS,
HEOOXOAUMBIC ISt
a0HMOreHHOI'0 CUHTE3a
OPraHUYeCKUX COCTUHEHUH.
[IpuBOINUTE IPUMEPHI
MOJIEKYJI, Y KOTOPBIX
BO3HHKJIH TTPOLIECCHI
TeHETUYECKOTO KOMUPOBAHUS
u (hepMeHTaTUBHAS
AKTUBHOCTb.

OO0O0CHOBEIBATh
HEBO3MOKHOCTb ITOBTOPHOTO
BO3HUKHOBEHUS KU3HU HA
3emie
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atMocdepe»

16. UcTopus
3eMJI1 M1 MEeTOABI
e¢ u3yyeHus

(1)

HcTopus 3emaun

U METOJLI €€
W3y4YECHUSI.
Hckonaembie
OpraHUYEeCKUe
OCTaTKH.
I'eoxpoHonorus

U €€ METOJEI.
OrHocurenpHas

u abCcoII0oTHAs
TE€OXPOHOJIOTHA.
['eoxpoHonOTHYECK
as IIKaJia: S0HBI,
3pPbI, IEPHUOIBI,
DIIOXH.
JdeMoHcTpamun
Tabnuup! u cxempr:
«I["eoxpoHosornyec
Kas IIKaJIa.
Oo6opyaoBaHue:
KOJUICKIUH
OKaMEHEJIOCTEMH,
ITOJIE3HBIX
HCKOIIaeMBIX;
MYJISKA
OpPraHUYECKUX
OCTaTKOB
OpraHU3MOB.
JlabopaTopHble

U MPaKTHYEeCKHUe
padoThbl
JJabopaTtopHas
paboTa
«M3yueHue

W OIIMCaHUE
HCKOMaeMbIX
OCTaTKOB JPEBHUX
OpraHU3MOB»

PackpsiBath conepxanue
TEPMUHOB U NOHATHI:
T€0XPOHOJIOTUs
(oTHOCHTEIBHAS,
abCoFOTHAS ), OKAMEHEIIOCTH,
METO/bI FEOXPOHOJIOTUH,
re0XPOHOJIOTHYECKas IIKaJa:
30HBI, 3PbI, IEPUOJIBI, SITOXH.
XapakTepu3oBaTh METOIbI
W3Yy4YEHUs] UCTOPUH 3EMIIH.
IlepeunciATs pasnensl

FCOXpOHOJ’IOFH‘IGCKOﬁ IIKaJIbI.

O1eHHUBATh 3HAUCHHE
HCKOMAEMBIX OCTaTKOB I
M3y4YEHUS UCTOPHUH PA3BUTHUSA
JKM3HH Ha 3eMiIe.

OOBsACHATH XapakTep
pacrpeieneHrss HCKOTaeMbIX
OCTaTKOB B 36MHOM KOpE.
CpaBHHMBATb METOIbI
a0COJIFOTHOM

M OTHOCHUTEJILHOM
TE€OXPOHOJIOTUU

https://lesson.academy-

content.myschool.edu.ru/lesso

n/9ec4c3a8-5763-40ed-b127-

2e1b849c4222

17. HauaabHble
3Tallbl
OpraHu4ecKon
IBOJIIOIUHA

(19

HayanbHble STansl
OpraHU4eCcKOu
JBOJIIOINH.
ITossBnenme

Y HBOJIIOLIMS TIEPBBIX
KJICTOK. DBOIIIOIUS
MeTaboIn3Ma.
Bos3ankHOBEHNE
MIEPBBIX IKOCUCTEM.

PackpeiBaTh copepxanue
TEPMUHOB U NTOHATHI:
«IIOCTIEAHUN YHUBEPCAIBHBIN
0OIINI TIPETOK,
OJTHOKJIETOYHBIE OPTaHU3MBlI,
MIPOKApUOTHI, 3YKAPHOTHI,
CUMOUOTEHE3.
XapakTepru30BaTh HAYAIbHbIE
STarbl OpraHUYECKON

https://lesson.academy-

content.myschool.edu.ru/lesso

n/9ec4c3a8-5763-40ed-b127-

2e1b849c4222
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CoBpeMeHHbIE
MUKPOOHBIC
OHOIUIEHKU KaK
aHaJIOT TICPBBIX Ha
3emiie cooOIIeCTB.

IBOJIIOIUH.
[TpuBOIUTE TIPUMEPHI
apomoph030B

CTpoMaToauThI.

IIpoxapuoTsl

U 3YKapUOTHI.

IIpoucxoxnenue

9YKapHOT

(cumbuorenes). MEPBBIX OJJHOKJIETOUHBIX
OBOJIIOLIMOHHOE OpPraHU3MOB.

IIPOUCXOXKIACHHE XapakTepru30BaTh OCHOBHBIE
BUPYCOB. MIOJIO’KEHMS U JI0KA3aTeJIbCTBA
JeMoHCcTpanumn THIIOTE3bl CHMOMOTeHE3A.

TaOJauIIEl U CXEMBL
«HauanpHbIe 3Tanbl

OpraHn4eCcKon
SBOJIIOLIUN,
«Cxema
oOpa3oBaHUs
3YKApUOT ITYTEM
CHUMOMOICHE3a»,
«CTpoeHue BUpyca»

Jloka3pIBaTh
M0JTyaBTOHOMHOCTh
MUTOXOHJIPUI ¥ TUIACTH/I, UX
MPO-UC-XOXK-TIECHUE OT
MIPOKAPUOTHYECKHUX KIICTOK.
JlenaTh BBIBOJIBI O 3HAYCHUU
BO3HUKHOBEHHsI OTOCHHTE3A,
(dhopMUpOBaHHUS SIIpA IS
JANbHEHIIIETO pa3BUTHS
JKM3HHM Ha 3eMmiie.
XapakTepru30BaTh THIIOTE3bI
MIPOUCXOXKICHHS BUPYCOB

18. DBoJonusa
IYKApHOT

(1)

[Ipoucxoxnenue
MHOTOKJIETOYHBIX
OpraHu3MOB.
Bo3HukHOBEHHE
OCHOBHBIX TPYIIII
MHOTOKJIETOYHBIX
OpraHu3MOB.
JdemoHcTpanuu

Lloptpert: . U.
MeuHuKOB.

Talmunet v cxeMbL:
«HadanpHbIe 3TaIbI
OpraHNu4ecKou
ABOJIIOLIHNY,
«Cucrema KHBOH
TIPUPOJIBD)

PackpsiBath conepxanue
TEPMUHOB U TTOHATHI:
MPOKAPUOTHI, YYKAPUOTHI,
MHOT'OKJIETOYHOCTb,
CrienuaIn3aus KIeToK,
BHUPYCBI.
XapakTepu3oBaTh
MIPOUCXOXKIACHUE
MHOTOKJIETOYHBIX
OpraHU3MOB.

CpaBHHBaATH OCOOEHHOCTH
YKapUOTHUUECKHUX

Y TIPOKAPHUOTUUECKHIX
OpraHU3MOB.

HaspiBath OCHOBHBIE
apoMopd 036l IYKapUoT

Y OLIEHUBATh UX 3HAYEHUE ISt
JaTbHEUIIIErO pa3BUTHS
KU3HU

https://lesson.academy-

content.myschool.edu.ru/lesso

n/9ec4c3a8-5763-40ed-b127-

2e1b849c4222

19. OcHOBHEBIE
3Talbl 3BOJIOIIUHN

OCHOBHBIE dTanbl
DBOJIOLUY BBICIIINX

PackpsIBaTh conepxanue
TEPMUHOB Y NTOHATHI:

https://lesson.academy-

content.myschool.edu.ru/lesso
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PACTHUTEJbLHOIO
MHpa

(1)

pacTeHui.
OcHoOBHBIE
apoMopd 0361
pacrenuil. Beixon
pacTeHuii Ha Cymy.
[TosiBnenue
CIIOPOBBIX
pacTeHui

Y 3aBOEBaHUE UMHU
cymu. CeMeHHbIE

BOJIOPOCIIH, PUHUO(DUTHI, MXH,
MaropOTHUKO0Opa3HbIe,
CEMEHHBIE TAaIOPOTHHUKH,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHEIE, Oecriosoe
MoKoJieHue (crnopodur),
MI0JIOBOE TIOKOJICHUE
(ramerodur).

n/429b1a0d-c3e4-4740-9d75-
b1d6fd53e2c6

pacTeHus.

IIpoucxoxacHue [IepeunciATb OCHOBHBIE
LIBETKOBBIX 3TaIbl 3BOJIOLNH
pacTeHui. PacTUTEIBHOTO MUpA.
JdemoHcTpaumuu HaspiBats 0cHOBHBIE
Talnuiie! u cxeMel: | apoMop(¢03bl paCTeHU
«Apomopdo3bl Y OLICHUBATh UX
pacTeHuin», 3BOJIFOIIMOHHOE 3HAYEHUE.
«Punnopute, CpaBHUBaTh 0OCOOCHHOCTH
«OTHOKJIETOYHBIE CTPOEHUS PACTCHUHN Pa3HbIX
BOJOPOCIIH, OTJIEJIOB
«MHOTOKJIETOYHBIE

BOJOPOCIIH,

«Mxn,

«[TannopoTHUKNY,

«I"onocemeHHbIE

pacTeHus»,

«Opranbl

LIBETKOBBIX

pacTeHuin».

O6opyioBaHue:
repbapuu pacTeHui

pa3IMYHbIX
OTJIEJIOB.
JlabopaTopHble

U MPaKTHYeCKue
padoThI
[IpakTuueckas
paboTa
«3yueHne
ocoOeHHOCTeH
CTPOEHHUS paCTEHUN
Pa3HBIX OTJEIOB»

20. OcHOBHBIE
ATANbI DBOJIOLMH
*KMBOTHOT'0 MUPa

2w

OCHOBHEBIE ATaITbI
SBOJIIOIUN
KUBOTHOTO MUDA.
OcHoBHBIC
apoMop¢ o3kl
’KHBOTHBIX.

PackpsiBath conepxanue
TEPMUHOB U IIOHATHUH:
MPOCTEUIINE, TUIACTUHYATHIE,
KHILIEYHOIIOJIOCTHBIE,
IIJIOCKHE YEPBH,
YJIEHUCTOHOTHE, PHIOBI,

https://lesson.academy-

content.myschool.edu.ru/lesso

n/429b1a0d-c3e4-4740-9d75-

b1d6fd53e2c6
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Benjckas dayna.
KemOpwuiickuii
B3PbIB —
MOSIBJICHUE
COBPEMEHHBIX
TunoB. [lepBbie
XOpJOBBIE
KUBOTHBIE. JKU3Hb
B BOJIE. DBOJIIOIUA
MMO3BOHOYHBIX.
[Ipo-ucxoxnenue
ampuomit

U PENTHIINAM.
IIpoucxoxacHue
MJIEKOITUTAFOIINX
Y TITHIL.

[TpuHUIMI
KJIIOUEBOTO
apomopdo3a.

3eMHOBO/IHBIE,
MIPECMBIKAIOIIHUECS, ITULIBI,
MJIEKOTHUTAIOIINE, SKTOJepMa,
SHTOJ/IEpMa, ME30JIepMa,
JIBYCTOPOHHSISI CHMMETPUS,
TEIJIOKPOBHOCTb.
[lepeuncnsiTb OCHOBHbBIE
3TaIbl 3BOJIOLNH KUBOTHOTO
MHUpa.

OcBoecHue
0CCII03BOHOYHBIMHU
M II0O3BOHOYHEBEIMU
KUBOTHBIMU CYIIU.
JdemMoHcTpauuu
Ta0auIIbl U CXEMBL:
«Cxema pa3BuTHUs
KUBOTHOTO MUPay,
«ApoMop(o3bl
JKHBOTHBIX ),
«IIpocreinmme,
«KHI1eYHOIIOIOCTH
pIey, «lImockue
YEPBUY,
«Ynenncronoruey,
«PBI10BIY,
«3eMHOBOIHBIEY,
«IIpecmsblkaronuec
sy, «IItumey,
«MIIeKOIIUTAIOIINE
».

O6opynoBaHue:
KOJUIEKIUH
HACEKOMBIX;
BIIQKHEIC
npenaparsl
JKMBOTHBIX;
PaKOBHHBI
MOJLIIFOCKOB;
KOJUIEKIUH
HUTITIOKOXKUX;

HaspiBath OCHOBHBIE
npeajanTaiiH,
CIOCOOCTBOBABIIUE BBIXOTY
KHBOTHBIX Ha CYIITY.
OrnieHuBaTh 3HaYEHUE
pa3BUTHS HEPBHOM CHCTEMBI
VTSI IPUCTIOCOOTICHUS
KUBOTHBIX K YCIIOBUSIM
OKpY>KaroIleu Cpebl.
OOBACHATH MPUUUHBI
HBOJIIOIMOHHOTO PACI[BETA
HACEKOMBIX, KOCTHBIX PbIO,
TITUT, MIICKOTTUTAFOTITHX
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CKEJIEThI
MMO3BOHOYHBIX
YKUBOTHBIX; Uyy4desa
IITHIL] U 3BEPEN.
JlaGoparopHbie

U MPpaKTHYecKHue
padoThI
[IpakTuueckas
paboTa
«M3yueHue
0COOEHHOCTEH
CTpOEHUS
IT03BOHOYHBIX
KUBOTHBIX»

21. PazBurue
JKM3HHU Ha 3emuie
3 )

Pa3BuTue xu3Hu Ha
3emJie 1o pam

Y TIEpUOJIaM: apXxeH,
MPOTEPO30H,
1ajaeo30M, Me3030H,
KaitHo30#. OO0mas
XapaKTEPUCTHKA
KJIuMaTa

U Fe0JIOTHYECKUX
MIPOIIECCOB.
IlosiBneHUE

Y paciBer
XapaKTePHBIX
OpraHU3MOB.
Yrneobpa3oBaHue:
€ro yCIJIOBUS

U BIIMSTHUE HA
ra30BEIA COCTaB

PackpeiBaTh copepxanue
TEPMUHOB U IIOHATUI: apXeH,
apxe0akTepuu,
UAHOOAKTEPHH, TIPOTEPO30ii,
aje030i, KEMOPHIA,
OPIOBHK, CUITYp, IEBOH,
KapOoH, niepMmb, [lanres,
Tetuc, TpunOOUTHI,
PUHHUODHUTHI,
PaKOCKOPITUOHBI, TTAHIIUPHBIC
PBIOBI, KOTUIIO3aBPHI,
Me3030i1, ['onBana,
JlaBpasus, Tpuac, opa, Med,
XBOWHBIE, THHKTOBBIE,
CaroBHUKOBBIE, OCIIEMHUTHI,
AMMOHHTHI,

https://lesson.academy-

content.myschool.edu.ru/lesso

n/429bla0d-c3e4-4740-9d75-

b1d6fd53e2c6

aTMoc(hepsl.

MaccoBblie

BBIMUPaHUS —

9KOJIOTMYECKHE

KPHU3HUCHI

MIPOLLIOTO.

[TpuunsbI 1 JIMHO3aBPbI, apXEOITEPUKC,
CIIEJICTBUS MOKPBITOCEMEHHBIE,
MacCOBBIX KailHO30H, MajeoreH, HeoreH,
BBIMUPaHUM. AHTPOIIOT'€H, MaCCOBOE
CoBpeMeHHBII BbIMHUpaHHUE.

9KOJIOTUYECKHI XapakTepu3oBaTh pa3BUTHE
KPHU3HC, €ro KHU3HH Ha 3emIe 110 3pam
OCOOEHHOCTH. U IEpUOJAM.

[Tpobnema YcranaBiIMBaTh 3aBUCUMOCTD
COXpaHEHHUS MEXy T€OJIOTUIECKIMHU
Oropa3zHooOpasus MpolieccaMu, U3MEHEHHSIMH
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Ha 3emuie.
JdemMoHcTpanuu
TabauIbl U CXEMBI:
«Pa3Burue KU3HU
B apXEUCKOH 3pey,
«Pa3Burue KU3HU
B MPOTEPO30MUCKOMN
aper, «Pa3zButue
AKU3HU

B MAJIE030MCKOM
aper, «Pa3zButue
HKUZHU

B ME3030MCKOM
aper, «Pa3zButue
AKU3HU

B KallHO30MCKOU
ape»

KJIIMAaTa " IpoueccaMu
B JKUBOU IIPUPOJIE.
OOBACHATH IPUUYUHBI
paciBeTa CUCTEMATHYECKUX
IPYyII OPraHU3MOB

B PA3JIMYHBIC 5PbI U ICPUOABI.

AHanu3upoBaTh NPUYUHBI U
CJIEJICTBUS MacCOBBIX
BBIMUPAHUH.

HaspiBath 0OCHOBHBIE
apomMop(h03bl pacTeHUIA

Y )KHUBOTHBIX.

[IpuBoaUTE MpUMEpPHI
NepexoaHbIX HopM
OpraHU3MOB.
AHanu3upoBaTh IyTH
pelIeHus mpooIeMbl
COXpaHEHUsI
O6uropasznooOpasus Ha 3emiie

22. CoBpemennasi | CoBpeMeHHas PackpbiBaTh coepkaHue https://lesson.academy-
cucTemMa cucTema TEPMHUHOB U TIOHATHUH: content.myschool.edu.ru/lesso
OPraHHYeCcKoro OpPraHUuYeCcKOro OaKTepHH, apXeHu, BHICIINE n/32123386-6909-40dc-9afe-
Mupa mupa. [IpuHIune! pacTeHus, 3eJE€HbIe eb3ec492b68c
(24) KJIaCCU(UKAIAN BOZIOPOCIIH, OarpsiHKH, Oypbie

OpraHU3MOB. BOJIOPOCIIH, MOXOBHU/IHBIE,

OcHoBHbIE

CHCTEMATHYECKHE

TPYIIIBI

OpPTraHU3MOB.

JleMoHCTpanum MarOpPOTHUKOBHIHBIE,

TaOnuIibl ¥ CXEMBI: | XBOIICBHUIHBIE,

«CoBpeMeHHas TUTAYHOBUJIHBIC,

cucTema rOJIOCEMEHHBIE,

OpPraHUuYecKOro MOKPBITOCEMEHHBIE,

MHUpPa» MIPOTHUCTHI,

KHIIICYHOIIOJIOCTHBIE,

IIJIOCKUE YEPBU, KPYIJIbIE
YEpPBHU, KOJIbUAThIE YEPBU,
YWIEHHUCTOHOTME, MOJUTFOCKH,
UTJIOKOKHE, XOPAOBBIE,
rpuObl, TUIIAHHUKH, BUPYCHI.
XapakTepu3oBaTh
COBPEMEHHYIO CUCTEMY
OpraHUYECKOT0 MUpAa;
Ha3bIBaThb OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI
OpraHU3MOB.

OOBACHATH MPUHIIMIIBI
KJ1accu(UKaLUu OpraHU3MOB.
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[TepeuncnsaTe OCHOBHBIE
IIPU3HAKU IPOKAPUOT,
pacTeHM, )KUBOTHBIX,
rpubOB, KPaCHBIX U OYpBIX
BOJIOPOCIICH.

[IpuBOUTE IPUMEPHI
IIPEICTaBUTENEH OCHOBHBIX
CUCTEMATUYECKUX TPYII
OpPraHHU3MOB

TEMA 5. IPOUCXOXJIEHUE YEJIOBEKA — AHTPOIIOI'EHE3 (10 u)

23.
AHTpOnoJIorus —
HAayKa 0 YeJl0BeKe

(1)

Pazgens! u 3agaun
AHTPOIIOJIOTUH.
Mertonsl
AHTPOIIOJIOTUH.
JdeMoncTpamun
Ta0auIbl U CXEMBL:
«MeTtonrbl
AQHTPOIIOJIOTHUI».
Oo6opyIoBaHue:
MYJISDKH
OKaMEHEJIOCTEH,
MIPEIMETOB
MaTepUaIbHON
KYJIBTYPBI TIPEIKOB
YeJIOBEKa;
¢dororpadpuu
HaXOH0K
HCKOMAEMBbIX
OCTaTKOB YEIIOBEKa

PackpsiBath conepxanue
TEPMUHOB U IIOHATHIH:
aHTpoMoJorusi, MOpdoorus,
aAHTPOIIOTEHE3,
AHTPOIIOMETPHUS,
PEKOHCTPYKIUS, apXE0I0TrHs,
aTHOTpadus.

HaseiBath pasnensl u 3agauu
AHTPOIIOJIOTUH.
XapakTepru30BaTh METOIbI
AHTPOIIOJIOTUU U CPABHUBATH
UX MEXIy COOOH.

https://lesson.academy-
content.myschool.edu.ru/lesso
n/dd16ac23-fddb-4c08-a329-
6de2fal01073

Beraensats Bonpockl
9BOJIIOLIUY YEJIOBEKA,
HCCIeayeMbIe TPU TOMOIIHU
Pa3JIMYHBIX METO/0B

24. PazButne
NnpeACcTaABJIeHUM

0 NPOMCXOKACHUH
YyeJi0BeKa

(1)

CraHOBIEHUE
MPEACTABICHUN

O MPOUCXOKACHUHI
JeJIoBeKa.
Penurnosusie
BO33pECHMUS.
CoBpeMeHHbIE
Hay4HbIE TEOPHHU.
JdemMoHcTpanuu
ITopTper: Y.
JapBuH.
Talmunet v cxeMbL:
«MeToabl
AHTPOIOJIOTUH.

O6opyaoBaHue:

PackpsiBath conepxanue
TEPMUHOB U NTOHATHM:
AHTPOIIOr€HHAs TEOPHs,
TpyZAoBas Teopus, HOmo
sapiens.

OunenuBath BKiang 4.
JlapBuHa B pa3BuUTHE
MpEICTaBICHUI

0 NPOUCXOKICHUU YEIIOBEKA.
ApryMEeHTHPOBAHHO
KPUTHUKOBATb PEIIUTUO3HBIE
MIpEACTaBICHUS

0 NPOUCXOXKIACHUU YEIIOBEKA
C TIO3UIINN €CTECTBEHHBIX

HayK.

https://lesson.academy-
content.myschool.edu.ru/lesso
n/375dd554-099c-409f-846a-
4c30dc63346d

145



https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d

MYJISDKH
OKaMEHEJIOCTEi,
MPEAMETOB
MaTepHalIbHOU
KYJIbTYPbI TIPEJIKOB
YCIIOBEKA;
PENPOTYKIIHH
(pororpacun)
KapTHUH

C MH(OTOTUIECCKIM
1 1 OUOJIEeHCKUMH
CIO)KeTaMH
MIPOMCX 0K ACHUS
YeIIoBeKa

XapakTepru30BaTh HAyYHbIE
TEOPUH MPOUCXOKICHUS
YelioBeKa

25. MecTo
yeJIoBeKa

B CHCTEMe
OPraHNYecKoro
Mupa

(1)

CX0/CTBO YeIoBeKa
C YKUBOTHBIMH.
CucreMaTH4eckoe
ITOJIOXKEHHUE
YyeJIoBeKa.
CBucTEIbECTBA
CXOJICTBA YCJIOBEKA
C "KUBOTHBIMH:
CPaBHUTEIBHO-
Mopo-sioruyueckue,
AMOPHOJIOTHYECKHE,
¢duznonoro-
OHMOXMMUYECKHUE,
MTOBEJICHYCCKHE.
Otinuuns JyemoBeKa
OT KMBOTHBIX.

PackpsIBaTh conepxanue
TEPMHMHOB U TIOHATHM:
PYOMMEHTHI y YEJIOBEKa,
aTaBU3MBbI Y 4EJIOBEKaA,
IPSIMOX0XKJIEHHE, BTOpast
CUTHQJIbHAs CUCTEMA.
Onpenenars
CUCTEMATUYECKOE TI0JIOKEHUE
YeJI0BEKA B OPraHM4eCKOM
MHUDE.

BbIABIATE 4epTHI CXOACTBA
U pa3au4us 4eJI0BeKa

U )KMBOTHBIX.

https://lesson.academy-

content.myschool.edu.ru/lesso

n/49e6ffd1-eedf-43b2-8d0b-

f2f170126ffb

IIpssmMoxoxaenue
M KOMILICKC
CBSI3aHHBIX C HUM
MIPU3HAKOB.
PaszButue
TOJIOBHOT'O MO3ra
U BTOPOU
CUTHAJBbHOM
CHCTEMBI.
JdemMoHcTpauuu
TalOJINIIBI U CXEMBL:
«I"0JIOBHOM MO3T
YeJI0BEKay,
«YenoBekooOpa3HbI
€ 00e3bSHBI»,
«Cxerner yeaoBeKka
H CKEJICT
[IAMIIaH3E»,
«PynumeHTsI

XapakTepu30BaTh
CBHJIETEIIHCTBA CXOJICTBA
YeJI0BEKA U )KUBOTHBIX
(cpaBHUTENBHO-
MOp(OJIOTHYECKHE,
AMOPHOJIOTUYECKHE,
¢bu3non0ro-6MOXNMHUYECKHE,
MOBEJICHYECKHUE).

[TpuBoAUTE pUMEPHI
aTaBU3MOB M PyJHMEHTOB

y 4enoBeKa.

OnnceIBaTh NPU3HAKU
YeJIoBeKa,
c(hopMHUPOBABIIHECS B CBSI3U
C JIpeBECHBIM 00Pa30M JKU3HU
MIPEIKOB M MPSIMOXOXKICHUEM.
BBIABIST IPUYHHBI
0COOEHHOCTEHN CTPOeHHUS
geperia yesoBeKa 1o
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Y aTaBH3MBI».
Ob6opyioBanue:
CKEJICT YeJIOBEKa,;
MOJIEIIb Yeperna
4eJIoBeKa U uepera
[IMMITaH3€e; MOJIENb
KHCTH YeJIOBEKA

Y KHUCTH IIAMITIaH3e.
JlaGoparopHbie

U MPaKTHYECKHUe
padoThI
JlabopatopHas
paboTra
«M3yueHue
0COOEHHOCTEH
CTPOCHHMSI CKelleTa
YeI0BeKa,
CBSI3aHHBIX

C MPSIMOXO0XJICHUEM
»

CPaBHEHUIO

C 4eJIOBEKOOOPa3HbIMU
00e3bsHaMH.

CpaBHUBaTbh OpYIUIHHYIO
NesITeIbHOCTh YellOBEeKa

Y )KUBOTHBIX.

CpaBHMBAaTh OCOOEHHOCTH
BBICILIE HEPBHOM
NeSITeIbHOCTH YEJI0BEKa
1 )KUBOTHBIX

26. IBmkymmue
cuiibl (pakTOpPHI)
aHTpPONOreHe3a
(R

JBrKymue CUiIbl
(pakTopsr)
aHTPO-TIOreHe3a:
OHoJIOrHY€ecKue,
COLIMAJIbHEIC.
CooTHoIIEHHE
OMOJIOTHYECKUX

M COIIMAIBHBIX
¢dakTopoB

B aHTPOIIOTEHE3E.
JdemoHcTpanuu
Ta0munet v cxeMbL:
«JIBMKyIITHE CUITBI
AHTPOIIOTCHE3aY.
O6opyaoBaHue:
MYJISIKH TIPEIMETOB
MaTepHalbHOU
KYJIbTYphI IPEJIKOB
YyeJioBeKa

PackpsiBaTh conepxkanue
TEPMUHOB U IIOHATHUI:
HacleICTBEHHAsS
H3MCHYHBOCTb,
€CTECTBEHHBIN 0TOOD,
OpyAuiiHas ACSITEIBHOCTb,
IPYIIIOBOE COTPYAHUYECTBO,
oO1eHue, peysb.
XapakTepu3oBaTh ABUXKYIINE
CHUJIBI aHTPOIIOTEHE3A:
OMOJIOTHYECKHUE

H COIUAJIBHEIC

https://lesson.academy-

content.myschool.edu.ru/lesso

n/4a3e94d7-80fe-4ae2-b0ch-

607d35bebf80

27. OcHOBHBIE
crTaaumn
aHTpoOMoreHe3a

24)

OCHOBHBIE CTaIUU
aHTPOTIOTEHE3a.
Pannue
4e0BeKOOOpa3HbIe
00€3bSIHbI
(IpOKOHCYIBI) U
paHHUE MOHTUIBI —
oO1ue mpeaKu
4eJI0BEKOOOPa3HbIX
00€3bsH U JI0JEH.

PackpeiBats conepxanne
TEPMUHOB U NTOHATHI:
ABCTPAJIONUTEK, YeloBek
yMelbii, Yenosek
npAMOXOaAInid, YenoBek
reiiaenpoeprekuii, Yemosek
HEAHJAEPTAIbCKHM,
KpOMaHbOHEII, ICHUCOBCKUI
YeJI0BeK, YenoBeK pa3yMHBbII
COBPEMEHHOTO THUIIA,

https://lesson.academy-

content.myschool.edu.ru/lesso

n/4a3e94d7-80fe-4ae2-b0ch-

607d35bebf80
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ABCTpaJIoONUTEKN
— IBYHOTHE
MPEIKH JTHOJCH.
UYenoBek yMelbli,
nepBbIe
HU3TOTOBIICHUS
opyAuil Tpyaa.
Yenosek
NPAMOXOJSAIINNA U
IIEPBBIN BBIXOJ
JIIOZEH 3a mpenesibl
Adpuxu. Yenosek
reiaenb0epreKui —
O0IIHii MPeIoK
HEaHAEPTAIBCKOTO
YyeJIoBeKa U
YyeJioBeKa
Pa3yMHOTO.
Yenosek
HEAHAEPTAIbCKHUI
KaK BUJ JIIOJIeH
XOJIOJHOTO
kiauMarta. Yenosek
pa3yMHbIiI
COBPEMEHHOTO
THTIA, JSHUCOBCKHI
YeJIOBEK, OCBOCHHE
KOHTHHEHTOB 34
npeaenaMu
Adpuxn.
ITaneoreneruka

M HaJCOreHOMMKA.
JdemoncTpanuu
IoptpeTtsr: JI.
JIukn, 4. .
Porunckuii, M. M.
I'epacumos.
TaOmunet v cxeMbL:
«IBOIIOIMOHHOE
JPEBO YETIOBEKAY,
«ABCTPaJIONIUTEK»,
«Yenosek
YMEIBII,
«Yenosex

MPSAMOX O,
«JIeHUCOBCKHMI
YeIIOBEKY,
«Heannepranbiby,
«KpoMaHbOHIIBI»,
«ITpegxu
YeIIOBEKa.

[1aJICOreHETHKa.
XapakTepru3oBaThb OCHOBHBIE
CTaJuM aHTPOIIOTECHE3a.
BoIABIISTE IpOrpeCCUBHBIE
YEpThl, IIOSIBUBILINECS

y NPEIKOB YEIOBEKa Ha
Pa3HBIX CTaJMsIX
AHTPOIIOI'€HE3A.

[IpuBOIUTE IPUMEPHI
MPEICTaBUTEIEN OCHOBHBIX
CTaJuil aHTPOIIOTeHEe3a!
OIMUCBIBATh UX
AHTPOIIOMETPUYECKHUE
JaHHbIE, 00pa3 KU3HU

U OpyAus Tpyna.

CpaBHuBaTh NpeaCTaBUTENEH
OCHOBHBIX CTaJHil
aHTPOIIOreHe3a
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OO0opyoBanue:
MOJIETIH TOpca

MIPEJIKOB YeJIOBEKa;
MYJISIKH TIPEMETOB
MaTepUaIbHOMN
KYJIbTYpbI IPEJIKOB
YelioBeKa

28. DBoaouusa
COBPEMEHHOr 0o
yeJI0BeKa

(1)

DBOJIIOIUS
COBPEMEHHOT0
4eJloBeKa.
EcrecTBeHHbIN
oToop

B MOMYJISIHUAX
4eJioBeKa.
MyTanoHHbIi
rporecc

1 TTOJIUMOPHHU3M.
[TonynAuroHHbIE
BOJIHBI, peid
TCHOB, MUTPAIUs
u «ddekr
OCHOBATEJISD

B MTOMYJISIUAX
COBPEMEHHOTO
YeloBeKa.
JdemMoHcTpauuu

TaOauIIBl U CXEMBL:
«ITansl 3BOJIFOIIUHA

PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
MYyTalMOHHBIN IIPOLIECC,
noumMopdu3zM,
MOMYJISIIUOHHBIC BOJIHBI,
npetid reHoB, Murpanus,
«3hdexT ocHOBaTEIIY.
XapakTepus3oBarth pojb
€CTECTBEHHOTO 0TOOpa

B MOMYJISIIIUSX COBPEMEHHOTO
YeJI0BEKa.

OuieHuBaTh POJb
MYTaIMOHHOTO TpoIiecca,
MOMYJISILIUOHHBIX BOJIH,
npeiida reHoB, MUTpaIlUH,
«ddekra ocHOBaTEI»

B DBOJIIOLIMH NTOIYJIALMI
COBPEMEHHOT0 YeJIOBEKa.
[IpuBoauTE IPUMEPHI
(axTopOB, CIIOCOOHBIX
BBI3BATH MOIMYJISIIIMOHHBIE

https://lesson.academy-

content.myschool.edu.ru/lesso

n/4a3e94d7-80fe-4ae2-b0ch-

607d35bebf80

JeIoBeKa» BOJIHBI B 9BOJTIOIIMH
COBPEMEHHOTO YEJIOBEKa
29. YesioBeueckne | Yenoseueckne PackpbiBaTh cojiepikaHue https://lesson.academy-

pacol.
MeXaucuuIJInHA
PHBbIE METOABI
AHTPOIOJIOTUU
29

pacsl. [lonsaTne

o pace. bonbmme
pacsl:

€BpOIEOU THAs
(eBpasmiickas),
aBCTpao-
HErpouIHas
(3xBaTOpHANbHAS),
MOHTOJIOUIHAS
(a3uarcko-
aMepUKaHCKasi).
Bpewms u nytu
pacceneHus
4eJIoBeKa 10
nna"ere. EquacTBO
4eJI0BEYECKHX Pac.
Hayunas
HECOCTOSITENIBHOCTD

TEPMUHOB U NIOHATHIL: paca,
pacoreHes, pacusM,
COLIMAJIbHBINA JAPBUHU3M.
XapakTepu30BaTh MPU3HAKU
OOJBIINX pac YeJIoBeKa:
€BpOIECOUTHOM
(eBpaswmiickoii), aBcTpaio-
HETPOUTHON
(3KBaTOpPHAILHOM),
MOHTOJIOMTHOH (a3MaTCKO-
-aMEpPUKaHCKON).
BhIsSBISTE MPUYHHBI
BO3HUKHOBEHHSI
YeJI0BEYECKHX pac.

content.myschool.edu.ru/lesso

n/6bff6946-b615-49a6-a4€9-

Hab6cae58048
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pacu3ma.

[TpucnocobaennocT

b 4EJIOBEKA

K pa3HbIM YCIIOBUSM

OKpYy>Karoleu

Cpeabl.

Binsaue [IpuBOIUTE IPUMEPHI
reorpaguueckon aJlallTUBHBIX [TPU-3HAKOB
cpensl u aperda y NIpeACTaBUTEIEN

I'CHOB Ha 4eJI0BEYECKUX Pac.
MOpP(OTIOTHIO [IpuBOIUTE CBUAETENLCTBA
1 (GU3UOJIOTHIO €IMHCTBA IIPOUCXOKACHHUS
4eJloBeKa. 4eJI0BEYECKHX pac.
Mexnucuunnuaaps | ConocTaBiATh afalTUBHbBIE

bI€ METO/IBI
B pusnueckou
(Ononoruueckoii)
AHTPOIIOJIOTUH.
DBOJIIOLIMOHHAS
AHTPOIOJIOTUs

Y TIaJICOAHTPOTIOJIOT
U YEJIOBEUECKUX
MO YJISILIAMN.
buoconmannabie
HCCIe0BaHUS
MIPUPOJIbI YETIOBEKA.
HccnenoBanue
KO3BOJIIOLIUH
OHMOJIOrM4YECKOT0

U COIIMAIBHOTO

B UEJIOBEKE.
JdemoHcTpanuu
Ta0munet v cxeMbL:
«Pacsl yenoBekay.
JlabopaTopHble

U NPaKTHYeCcKHe
padoThbl
IIpakTuueckas
paboTa
«M3yuenue
IKOJIOTUYECKHX
ajarnranui
YeJI0OBeKa»

THUIIBI JIFOJIEN C PACOBBIMU
MpU3HAKAMU.

Jloka3bIBaTh HAYYHYIO
HECOCTOATEIILHOCThH pacu3Ma

TEMA 6. SKOJIOT'SI — HAYKA O B3AUMOOTHOIEHUSIX OPTAHU3MOB
1 HAJIOPTAHU3MEHHBIX CUCTEM C OKPYKAIOIIEN CPEJIOMN (3 4)

30. 3apoxnenue
U pa3BUTHE
IKOJIOTHH

(1)

3apoxaeHue

U pa3BUTHE
9KOJIOTUH B TPYAAX
A. T'ymbGonpara, K.

PackpsiBath conepxanue
TEPMUHOB

U MIOHATUU: DKOJIOT U,
ayTIKOJIOTHsI, CHHIKOJIOTHS,

https://lesson.academy-

content.myschool.edu.ru/lesso

n/7b5d33d5-1cfb-47db-807e-

85928f9110ee
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@. Pynse, H. A.
CeBep1oBa,

9. I'ekkens,

A. Tencmu, B. H.

Cyxkauéna. Pa3nenbl
U 3a7ja4U DKOJIOTUU.
CBS3b DKOJIOTHHA

JKOJIOTHS COOOIIECTB
M DKOCHCTEM, DKOJIOTHS BUIOB
U NO-ITYJISALUH.

C IpyTUMH
HayKaMH.

JdemoHcTpaumuu XapakTepru3oBaThb OCHOBHbIE
Ioprpetsl: A. JTaIlbl 3apPOKIACHUS
I'ym6omabar, Y Pa3BUTHS YKOJIOTHHU KaK

K. ®. Pynse, H. A. | Hayku.

Cesepuos, 2. [IpuBoauTe IpUMEpPHI
['exkenb, 00BEKTOB U3YUCHHUSI IKOJIOTHH.
A. Tencmu, B. H. Ha3piBaTh OCHOBHBIE 33124,
Cyxkaués. cTofIIME nepes Y4EHbIMU-
TaOauIlel ¥ CXEMBI: | DKOJIOTaMHU.

«Paznensl YcranaBnuBaTh B3aUMOCBS3b
3KOJIOTUM 3KOJIOTHHU C APYTMMHU HayKaMu

31. MeToanbl
KOJIOTHH.
3HaueHne
IKOJIOTHYECKHX
3HAHMH 1JIs
yeJIoBeKa

(29)

MeToabI 3KOJIOTHH.
ITonesnie
HaOJIIOICHUS.
DKCIEPUMEHTHI

B DKOJIOTHH:
MIPUPOIHBIE

1 1a00OpaTOpHBIE.
MonaenupoBanue

B DKOJIOTHH.
MonuTopuHr
OKpYy>Karoleu
Cpeabl: JIOKAJIbHBIMN,
pEruoHaIbHbBIN

M TII00aJIBbHEBIH.
3HaueHue
JKOJIOTHYECKUX
3HAHUN IS
YeJIoBeKa.
OKOIOTHIECKOE
MHPOBO33PEHHUE KAK
OCHOBA CBSI3eH
YeJI0OBEYECTBA

C IPUPOJION.
®opMupoBaHue
9KOJIOTHYECKOMH
KYJIbTYpbI

H DKOJIOTHYSCKOM
IPAaMOTHOCTH
HaCeJICHHSI.

PackpeiBaTh conepxanue
TEPMUHOB U TIOHSATHH:
IOJIeBbIC HAOIIOACHNS,
MOHUTOPHUHI OKPYXarouei
CpeIbl, MOJICTTUPOBAHUE,
SKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.
XapakTepu3oBaTh METOJIbI
DKOJIOTHH.

[IpuBOUTE TPUMEPHI
MOJIEBBIX HAOIIOAECHUI

B DKOJIOTHH.

BEISBISTE 0COOEHHOCTH
MOHUTOPHUHIA OKPY>KaOIIEH
Cpenbl KaKk MEeToj1a
DKOJIOTHYCCKUX
HCCIICIOBAHUIA.
OO0O0CHOBEBIBaTh 3HAYCHUE
IKCTIEPUMEHTOB

B 9KOJIOTUYECKHX
uccienopanusax. CpaBHUBATh
nabopaTopHbIe U PUPOIHBIS
IKCTIEPUMEHTHI KaK METOIbI
DKOJIOTHYCCKUX
HUCCIIeJOBAHUN.

OneHnBaTh 3HAUCHHE
MMPOTHO3UPOBAHUS KaK METO/1a
SKOJIOTHYCCKUX
HCCIIeJOBaHUN.

https://lesson.academy-

content.myschool.edu.ru/lesso

n/7b5d33d5-1cfb-47db-807e-

85928f9110ee
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JdemoHcTpaumnu
TaOauIIbl U CXEMBIL:
«Metonapl
JKoNIoTHNY, «Cxema
MOHHUTOPHHTA
OKpYy>Karolen
CpeIbD».
JlabopaTopHble

U MPaKTHYeCKue
padoTsbI
JlaGopaTtopHas
paborTa
«3yuenue
METO/IOB
9KOJIOTHYECKUX
HCCIICIOBAHUID)

OOO0CHOBEIBATh
HEOOXOIUMOCTh
9KOJIOTHYECKHUX 3HAHUI ISt
COBPEMEHHOT0 YeJIOBEKa

TEMA 7. OPTAHU3MBbI U CPEJIA OBUTAH

U (9 u)

32.
IKoJI0rn4YecKue
paxrops! (1 4)

DKOJIOTHYECKHUe
(haxTopbl

Y 3aKOHOMEPHOCTHU
UX JIEUCTBUA.
Knaccuduxanus
9KOJIOTUYECKUX
(hakTOpoB:
abHoTHYECKHE,
OHMoTHYECKHE,
AHTPOIIOTEHHBIE.
O6mrue
3aKOHOMEPHOCTHU
JEUCTBHS
JKOJIOTMYECKUX
(haxTopoB.
IIpaBuio
muHumyma (K.
[Inpenrens,

1O. JIu6ux).
ToJiepaHTHOCTS.
OBpPUOMOHTHBIE
U CTEHOOHOHTHBIE
OpTaHU3MBI.
JdemMoHcTpanuu
Talmunet v cxeMbL:
«IKOJOTUYECKUE
(hakTophI».
Oo6opyaoBaHue:
repbapun

Y KOJUIEKIIUU
pacTeHui

Y )KUBOTHBIX,

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
IKOJIOTHYECKHA (haKkTop,
OHMOJIOTMYECKH ONTUMYM,
OTPaHUYUBAOIIU I
(muMuTHpYIOUIHIT) hakTop.
Knaccupunuposars
9KOJIOrHYecKue (HakTopbl MO
pa3HBIM OCHOBAHUSIM.
XapakTepus3oBaTh 001HE
3aKOHOMEPHOCTH JI€VCTBHUS
IKOJIOTHUECKUX (PaKTOPOB.
OO0O0CHOBBIBATH JEUCTBUE
3aKOHA OMTHUMYyMa U 3aKOHA

OTPaHUYMBAIOIIETO (paKTOpa.

[TpuBoAUTH IPUMEDHI,
WJUTFOCTPUPYIOIIME IEHCTBHE
MpaBUia MUHUMYMA,
OTpaHUYUBAIOIIETO (haKTOPA,
IBPUOMOHTHBIX

Y CTEHOOMOHTHBIX
OpraHu3MOB

https://lesson.academy-

content.myschool.edu.ru/lesso

n/2fd03f94-aa0b-4d7d-8e6f-

c9becea28cOf
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MPUCTIOCOOTIEHHBIX
K BIIUSTHUIO
Pa3IMYHBIX
IKOJIOTHYECKUX
(hakTopoB

33. AOnoTuueckue
¢akropsl. Cer
KaK
IKO0JIOrMYeCKHii

(axTop
(1)

Aluotnueckue
(dakTopsl. CBeT Kak
3KOJIOTUYECKU I
daktop. JleiictBue
pa3HBIX y4aCTKOB
COJTHEYHOTO
CIIEKTpa Ha
OpraHU3MBI.
DKOJIOTHYECKHUE
TpyMIbl pacTeHUu
1 )KHBOTHBIX TIO
OTHOIICHHUIO

K CBETY.
CurHanpHas poJib
CBETa.

PackpsiBath conepxanue
TEPMHUHOB U TIOHATUM: CBET,
(dhoToneproIu3M.
XapakTeprus3oBaTh JICUCTBUE
CBETa KaK IKOJIOTMYECKOT 0
(hakTopa.

CpaBHHBaThH ACCTBUE
Pa3HbIX y4acCTKOB
COJIHEYHOT'O CIIEKTpa Ha
OpPTaHHU3MBI.

https://lesson.academy-

content.myschool.edu.ru/lesso

n/05e291c0-7a9c-47f1-b47b-

1fdfe35400ed

doTonepruoausm.

JdemoHcTpauuu BrIBIATE 0COOEHHOCTH
TalOuuIbl ¥ CXEMBI: | CTPOCHHS

«CBeToBOI1 M KU3HEIESATSIHFHOCTH
CIIEKTpP», pacTeHui pa3HbIX
«JKOJ0THYeCKUe 3KOJIOTUYECKUX TPYII 10

TPYIIBI )KUBOTHBIX
10 OTHOIICHHUIO

K CBETY».
OObopysoBanue:
repbapuu
CBETOIIO0OUBBIX,
TEHETIOOUBBIX

1 TEHEBBIHOCIIMBBIX
pacTeHuit;
CBETOIIO0OUBEIE,
TEHETIOOUBBIC

Y TEHEBBIHOCIIMBBIE
KOMHATHBIC
pacTeHHs.
JlabopaTopHble

U MPaKTHYECKUE
padoThI
JlabopaTtopHas
paborTa
«Br1iaBienue
MPUCTIOCOOICHUIA
OpPTraHHU3MOB

OTHOIIICHHIO K CBETY
(cBeronoOuBHIE,
TEHETIOOUBEIE,
TEHEBBIHOCIIUBBIC).
[IpuBOIUTE MpUMEPHI
pacTeHn pa3HbIX
9KOJIOTHUECKUX TPYIII MO
OTHOIIICHHIO K CBETY.
BrIsBISITE 0COOEHHOCTH
CTPOCHHUS

Y KU3HEACSITeTbHOCTU
JKUBOTHBIX Pa3HBIX
9KOJIOTHYECKUX TPYIII 1O
OTHOIIICHHIO K CBETY
(IHEBHBIE, CyMepeUHbIe,
HOYHBIC).

[IpuBOIUTE PUMEPHI
JKUBOTHBIX Pa3HBIX
9KOJIOTHYECKUX TPYIII 1O
OTHOIIICHHIO K CBETY.
O060CHOBBIBATH 3HAUCHUE
(dhoToneprou3Ma B )KU3HU
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K BJIMAHHIO CBETA)

OpPraHu3MOB M JJIsl IPAKTUKHU
CEJILCKOT'0 XO3AMCTBA

34. AOuoTuyeckue
(axrTopsl.
TeMmneparypa Kak
IKOJOTHYEeCKUI

dakrop
(14)

Temmneparypa kax
JKOJIOTUYECKUI
dakTop. JleiicTtBue
TeMIIepaTyphl Ha
OpraHU3MBI.
[TolikunorepmHbIe
Y TOMOMOTEPMHBIE
OpraHU3MBl.
OBpUTEPMHBIC

Y CTEHOTEPMHbIE
OpraHU3MBl.
JdemMoHcTpauuu
TaOauiie! U cXeMBI:
«TermnokpoBHbIE
YKUBOTHBIE,
«XO0JIOJTHOKPOBHBIE
YKUBOTHBIEY.

PackpebiBaTh copepxanue
TEPMUHOB U IIOHATHI:
TeMIeparypa,
MMOWKUJIOTEPMHBIE
(X0JI0THOKPOBHBIE),
rOMOMOTEPMHBIE
(TETUIOKPOBHBIE) OPTAaHU3MBI,
aHaOmo3, YBPUTEPMHBIC
OpraHU3Mbl, CTEHOTEPMHbIE
OpTaHU3MBI,

TEPMOPET YIS
XapakTepru3oBaTh JICHCTBUE
TEMIEPaTyphbl HA OPTraHU3MBI.

https://lesson.academy-

content.myschool.edu.ru/lesso

n/05e291c0-7a9c-47f1-b47b-

1fdfe35400ed

Ob6opyioBanue:
repbapuu

Y KOJUICKIIUN
TEII0II00UBEIX,
3UMOCTOMKUX,
MOPO030yCTOMUNBBIX
pacTeHuii; yydena
IITUIL] U 3BEPEN.
JlabopaTopHble

U MPaKTHYeCKHUe
padoThbl
JlJabopaTtopHas
paboTa
«Bp1sBIIEHUE
MPUCTIOCOOTIECHU M
OpraHHU3MOB

K BIIUSTHUTO
TEeMIIEPaTyphI»

BrisBisiTe 0co6eHHOCTH
CTPOEHUS

Y KU3HENIEATEIIbHOCTH
MOMKWJIOTEPMHBIX
(X0JIOAHOKPOBHBIX )

Y TOMOMOTEPMHBIX
(TEeTIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOUTE TPUMEPHI
MTOMKWJIOTEPMHBIX
(XOJIOAHOKPOBHBIX )

Y TOMOWOTEPMHBIX
(TEeTIOKPOBHBIX ) )KUBOTHBIX.
BrisBisiTe 0coOOeHHOCTH
CTPOEHUS

Y KU3HENIEATSIIbHOCTH
TEILIOII0OMBEIX,
3UMOCTOMKUX,
MOPO30yYCTOMYUBBIX
pacTeHui.

[IpuBOUTE TPUMEPHI
TETIOTIOOHUBEIX,
3UMOCTOMKUX,
MOPO30YCTOMYMBBIX
pacTeHui.

[IpuBOIUTE IPUMEPHI
3BPUTEPMHBIX

Y CTEHOTEPMHBIX OPTaHU3MOB

35. AdnoTnueckue
(¢axropsl.

BnaxsocTth Kak
SKOJIOTUYECKUI

PackpsIBaTh conepxanue
TEPMHUHOB U NTOHATHM:

https://lesson.academy-

content.myschool.edu.ru/lesso
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BiaskHOCTB KaK ¢bakrop. BJIQYKHOCTH, TUAPOPUTHI, n/05e291c0-7a9c-47f1-b47b-
IKOJIOTHYeCKHii [Tpucnocobnenus TUTrPOGUTHI, ME30(HTHI, 1fdfe35400ed
dakrop pacTeHui KCepO(hHUTHI )KUBOTHBIE:
(14) K MOJIJIEPKAHHIO BO/JIHBIE, ITOJTYBOJIHBIE,

BOJIHOTO OasiaHca. Ha3eMHBIE.

Knaccudukanus XapakTepu3oBaTh ICHCTBUE

pacTeHuit 1o BJIIAKHOCTH KaK

OTHOIICHHIO K BOZE. | HKOJIOTHYECKOTO (pakTopa.

[Tpucnocobnenus BeaBIsTE OCOOCHHOCTH

KUBOTHBIX CTPOCHUS

K U3MECHEHHIO 1 JKU3HEIESITEITbHOCTH

BOJIHOTI'0 pEKUMA. pacTeHui

JdemoHcTpauuu

Tabauupl u cxemepl:

«Du3nonornuecKue

aJlanTanuu

’KHBOTHBIX).

O6opyioBanwue: Pa3HBIX YKOJIOTHUECKUX

repOapuu TPYIII [0 OTHOLICHUIO K BOJIE.

pacTeHui, [IpuBOIUTE IPUMEPHI

OTHOCSIIUXCS pacTeHui pa3HbIX

K THTpOUTaM, HKOJIOTUYECKUX TPYIII IO

Kcepodu- Tam, OTHOIICHHIO K BOJIE.

Me30(uTamM, BbISIBIIATE aHATOMUYECKHE

KOMHATHBIE 1 QpHU3HOIOTHYECKUE

pacTeHus TaHHBIX MPUCIIOCOOICHHS KUBOTHBIX

TpyTIIL. K U3MEHEHHIO BOJHOTO

JlaGopaTopHble pexuma.

U NPAKTHYeCKHe [IpuBoAUTE pUMEPHI

padoThI BOJIHBIX, ITOJTYBO/I-HBIX

JJaGbopaTopHas | M Ha3eMHBIX KHBOTHBIX

paboTa

«AHaTOMHUYECKHUE

0COOEHHOCTH

pacTeHui u3

Pa3HBIX MECT

OOUTaHUS
36. Cpensl Cpensl oOuTanus PackpbIBaTh cozepkaHue https://lesson.academy-
00UTAHMSA OpPraHU3MOB: TEpMHUHA «cpeaa obuTanus». [content.myschool.edu.ru/lesso
OPraHHu3MOB BOJIHAs1, HA3€MHO- XapakTepu3oBaTh n/7b5d33d5-1cfb-47db-807e-
(14) BO3YIIIHA, 0COOEHHOCTH BOJHOM, 85928f9110ee

MOYBEHHAs, Ha3eMHO-BO3/1YILIHOM,

rITyOuHHas MTOYBEHHOH, NTyOMHHO

MOJITOYBEHHAS, MOJIMTOYBEHHOMN

BHYTPHOPTraHU3MEH | U BHYTPUOPTaHU3MEHHOU

Hast. PU3nKo- cpen oouTaHusI.

XUMHUYECKHE CpaBHuBaTh (HU3UKO-

0COOEHHOCTH CpeJl | XMMUYECKHE YCIOBUS Pa3HBIX

oOuTaHus cpea oOuTaHMs.
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OpraHU3MOB.
[Tpucnocobnenus
OpraHU3MOB

K JKU3HH B Pa3HBIX
cpenax.
JdemMoHcTpanuu
TaOJuIIEl U CXEMBL:
«Cpenbl oOUTaHUS
OpTaHU3MOBY.
O6opyaoBaHue:
KOJUIEKIUH
’KUBOTHBIX,
o0UTaroImmux

B Pa3HBIX Cpeaax

BbIsIBIST UepThI
MIPUCTIOCOOTIEHHOCTH
OpPraHu3MOB K OOMTaHUIO
B BOJHOM, Ha-
3€MHO-BO3IYIIIHOM,
MIOYBEHHOM,
BHYTPHOPTraHU3MEHHON
cpenax oOuTaHus.
[IpuBoUTE MpUMEpPHI
OpPraHU3MOB, OOUTAIOIINX
B pa3HbIX cpeaax

37.
buogornyeckue
PUTMBI

(1)

buonornueckue
puTMBl. BHeniHnue

U BHYTPEHHHUE
putmbl. CyTOuHbIE
U TOAUYHBIE PUTMBI.
[TpucnocobaeHHOCT
b OPraHU3MOB

K CE30HHBIM
U3MEHEHUAM
YCJIOBUM JKU3HH.

PackpbiBaTh copepxaHue
IIOHATHS «OMOJIOTHYECKHUE
PUTMBI».

XapakTepu3oBaTh
0COOEHHOCTH BHEIIHUX,
BHYTPEHHUX, CyTOYHBIX

M TOAUYHBIX OMOJIOTHYECKUX
PUTMOB.

JdemMoHcTpauuu
Ta0nuIie! U cXeMbl:
«buonornueckue
PUTMBI».
Oo6opyaoBaHue:
repbapuu

U KOJUIEKLIUU
pacTeHui

Y )KUBOTHBIX,
o0aaronmx
qepTamu
PUCIIOCOOTIEHHOCT
Y K CE30HHBIM
M3MEHEHHSIM
YCJIOBUM JKU3HH

[IpuBOIUTE IPUMEPHI
MPOSIBJICHUST OMOJIOTHYECKUX
PUTMOB Y pa3HbIX
OpPraHU3MOB.

BoIABIATE UepTHI
MPUCTIOCOOTICHHOCTH
OpPraHU3MOB K CE30HHBIM

N3MCHCHUAM YCHOBI/Iﬁ KH3HHU.

OrnuceIBaTh CE30HHBIC
SIBJICHUS B KU3HU
OpPraHu3MOB,
pacnpoCcTpaHEHHBIX B CBOEH
MECTHOCTH

38. ’KuzneHnoie
(opmbl
OPraHu3MoB

(1)

Xuznennsle Gpopmbl
OpraHU3MOB.
[TonsiTne

0 )KM3HEHHOM
dhopme. XKuzHeHHbIS
(hOpMBI pacTeHHIA:
JIEPEBBA,
KYCTapHUKH,
KyCTapHUYKH,
MHOT'OJIETHUE

PackpsiBath conepxanue
MIOHATHS «OKU3HEHHas Gpopma
OpraHu3May.

BbIsBIATE 0COOCHHOCTH
CTPOEHUS

U KU3HEIEATEIILHOCTU
pacTeHni pa3HbIX
AKHU3HEHHBIX (POPM.
[IpuBOIUTE IPUMEPHI
pacTeHu pa3HbIX
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TpaBbl, OJTHOJIETHUE
Tpasbl. JKU3HEHHBIE
(OpMBI )KUBOTHBIX:
THJIPOOHOHTHI,
reO0MOHTHI,
a’POOUOHTHI.
OcobenHoctu
cTpoeHus u obpasza
KU3HU.
JdemMoHcTpanuu
TalbauIbl U CXEMBI:
«Ku3HeHHbIE
(hopMBI pacTeHHIT,
«Ku3zHeHHbIE
hopmbI
KUBOTHBIX).
Oo6opyaoBanue:
repbapuu

Y KOJUIEKLIUU
pacTeHui

1 )KMBOTHBIX
Pa3IMYHBIX
KHU3HEHHBIX (HOopM

KU3HEHHBIX (HOpM.
BrisBisiTe 0cobeHHOCTH
CTpOCHHS

Y )KU3HEACITETLHOCTH
KUBOTHBIX Pa3HbIX
KHU3HEHHBIX (POPM.
[IpuBoaUTE MpUMEpPHI
KUBOTHBIX Pa3HBIX
YKU3HEHHBIX (hOpPM

39. buornueckne | buotnueckue PackpeiBaTh copepxanue https://lesson.academy-
(dakTopsI dbaxTopsl. Bus TEPMHHOB U TIOHSTHI: content.myschool.edu.ru/lesso
29) OHOTHYECKHUX KOHKYPEHIIUS, XUIIHUYe- n/e24d7ba7-de89-4373-8b70-

B3aMMO/ICHCTBHIA: 9771d8e0da5c¢

KOHKYPCHIIHS,

XHUITHHYECTBO, CTBO, MTAPa3UTH3M,

CUMOHMO03 U ero MYTYyaJli3M, KOMMEHCATH3M,

(bopMBI. HeTpoduyeckue

[Tapa3utnsm, B3aUMOJICVCTBHSL.

KOoIepanus, XapakTepHu30BaTh BHIbI

MYTYaJIH3M, OMOTHYECKUX

KOMMEHCAIIN3M B3aUMOJICVCTBHIA.

(KBapTUPAHTCTBO, OOBACHATH CYITHOCTb

HaxJICOHUYECTBO). KOHKYPEHILIUH, XUIITHUYECTBA,

Herpoduueckue napasuTU3Ma, MyTyaJlu3Ma,

B3aUMOJICVCTBUS KOMMEHCAIN3Ma.

(TomMueckue, [TpuBOAUTE TIPUMEPHI

dhopuueckue, OpPraHU3MOB, YYaCTBYIOIINX

(babpuueckue). B OMOTHYECKUX

3HaucHHe B3aMMOJICHCTBHSIX Pa3HbIX

OMOTHYECKUX THUIIOB.

B3aNMOJECHUCTBUH Or1eHnBaTh 3HAUCHHE

JUTSL CYLIECTBOBAHUS
OpTaHU3MOB B CpeJie
o0HTaHuA.
[TpunImn
KOHKYPEHTHOTO

OMOTHYECKUX
B3aMMOJAECHUCTBUH I
CYILIECTBOBAHUS OPraHU3MOB
B cpezie OOMTaHus.
OO0O0CHOBBIBATh IENCTBHUE
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HCKJTFOYEHHUS.
JdemMoHcTpanuu
TaOJauIIEl U CXEMBL:
«DKocucTeMa
HTUPOKOJIMCTBEHHOT
0 Jecay,
«DKocucTeMa
XBOMHOTO JIecay,
«llenu muTaHus»,
«XHUITHAYECTBOY,
«[Tapazutuzmy»,
«KoHkypeHIusa»,
«CuMOmo3y,
«KomMeHcanm3my.
Oo6opyaoBanue:
KOJUICKIUH
JKHBOTHBIX,
YYaCTBYIOIIUX

B pa3JIMYHBIX
OMOTHYECKUX
B3aHUMOJIEMCTBHUAX

MIPUHIIUIIA KOHKYPEHTHOTO
HCKJIIOYCHUS

TEMA 8. 9KOJIOT YA BUIOB Y ITOITYJISALAM (9 u)

40.
IKoJIOTHYECKHE
XapaKTePHCTUKH
NONMyJIsIUU

(CR))

DKOJIOTHYECKHE
XapaKTEPUCTUKU
TOMYJISILIAH.
[Monmynsuus kax
Ouooruyeckas
cucrema. Poib
HEOJAHOPOJAHOCTHU
cpenbl, U3NUECKUX
6apbepoB

" ocoOeHHOCTEH
OHOJIOTHY BUIOB

B (hopMHUpOBaHUH
MPOCTPAHCTBEHHOM
CTPYKTYPBI
TIOITYJISALIAMN.
OcHOBHBIE
oKa3aTeJIn
TTOTYJISIIINH:
YHUCIECHHOCTD,
IUIOTHOCTb,
BO3pacTHas

M MOJIOBAs
CTPYKTYpa,
POXKJ1aeMOCTb,
MIPUPOCT, TEMIT
pocTa, CMEpTHOCT®,
MUTpaIHL.

PackpeiBaTh conepxanue
MIOHSTHSI «TIOIYJIALIUS.
OuenuBaTh 3HaUCHUE
HEOJIHOPOJAHOCTH CpEbI,
¢usnueckux 6apbepoB

1 0cOOEHHOCTEN Onosorun
BUJIOB B ()OPMUPOBAHUU
MPOCTPAHCTBEHHOM
CTPYKTYpPBI Oy IS,
[IpuBOIUTE IPUMEPHI
MOMYJISIUM pa3HbIX BUJOB
pacTeHUH U KUBOTHBIX.
XapakTepru30BaTh OCHOBHBIE
9KOJIOTMYECKHE MTOKA3aTeNN
MOMYJISILIVK: YUCIIEHHOCTb,
IJIOTHOCTb, BO3pacTHas

U TI0JIOBas CTPYKTYpa,
POXIaeMOCTh, IPUPOCT, TEMII
pocra, CMEpTHOCTb,
MUTpanus
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JdemoHcTpaumnu
TaOaUIIEL ¥ CXEMBL

«IKOJIOTUYECKHE

XapaKTEPUCTHKH

HOITYJISILIAN,

«IIpoctpancTBeHHas

CTPYKTYpa

MOITYJISILIAN,

«Bo3pacTtHbie

UPAMHIBI

HOMYJISLIAN
41. DKoJoruyeckas PackpbIBaTh comepkaHue https://lesson.academy-
IKOJIOTHYECKAS CTPYKTYpa TEPMHHOB U TIOHSATHH: content.myschool.edu.ru/lesso
CTPYKTYpa MOTTYJISIIIAH. JTMHAMUKA TOYJISIIHH, n/al56d7a4-2580-4f23-a777-
NONYJISIIUU. OneHnka OMOTHYECKUM MOTEHIN AT 188444dal572
JAunaMuka YHCICHHOCTH MOTTYJISILIUH, KPUBBIC
MOMyYJISIUHU U eé HOIMYJISILIHUH. BBDKHBAHUS, (PaKTOPEI
peryasiuus (3 1) JlnHamuka CMEPTHOCTH, EMKOCTb CPEJIBI.

HOMYJISILMY U €€ OOBACHATH 3aKOHOMEPHOCTH

perysius. pa3MeleHus ocooeit

buoTtnueckuii MOMYJISALUY Ha 3aHUMaeMON

MOTEHIIHAT TEPPUTOPHUH.

HOMYJISILIUH. OnenuBath OMOTUYECKHUI

MopenupoBanue ITOTEHIM AN OITYJISLUI

JTMHAMUKH pa3HbIX OPraHU3MOB.

MOTTYJISIIIAH. AHanmmM3upoBaTh KPUBbIE

Kpussie pocra pocTa YUCIEHHOCTH

YHCIICHHOCTH MOTTYJISIITUHN U KPHBBIE

MOTMYJISAIUH. BBDKHBAHMSL.

Kpussie O60CHOBBIBATH MTPUYHUHBI

BBDKUBAHMS. ClIep’)KUBaHUs OMOTHYECKOTO

Peryismus IIOTEHIIMana pocTa

YHUCICHHOCTH Y TIPUYMHBI BCOBILIEK

MOMYJISALUI: poib POXK/TaEMOCTH Y OTAETbHBIX

(bakTopoB, opranusmoB. [lepeuncnstsb

3aBUCSILUX U HE
3aBUCSILUX OT
IJIOTHOCTH.
DKOJIOTrH4eCcKHe
CTpaTeruy BUJOB (I-
u K-ctparerun).
JdemMoHcTpanuu
Ta0munet v cxeMbr:
«CxopocThb
3aceeHUs
MIOBEPXHOCTU
3eMiu pa3IMYHbIMU
OpraHu3MamMm»

(bakTOpbl CMEPTHOCTH,
PEryIupYOIIHE YUCIEHHOCTb
MONYJIALIMM pacTeHUH

U KUBOTHBIX.

OnuceIBaTh HKOJIOTMUECKUE
CTpaTeTruy BUJIOB

42.

ITousrue 00

PaCKpBIBaTB COACPIKAHUC
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IKoJIornyecKas
HUIIA BUIA
3y

JKOJIOTUUECKOM
HHIIIC BHJA.
MecToobuTanue.
MuoromepHas
MOJICITh
JKOJIOTHUECKOU
HUIIH

Jx. . XatunHCOH
a. Pazmepnl
JKOJIOTUUECKOMU
HUIIIH.
ITorennmanbHas
U peain30BaHHas
HUIIIH.

Bun xkak cucrema
MO YJISALIAMN.
Apeabl BUJIOB.
Bunael u nux
JKU3HCHHEBIC
CTpaTEerumu.
DKOJIOTHYECKHE
JKBUBAJIEHTEHI.
3aKOHOMEPHOCTH
IMOBCACHUS

A MUTpAIAMN
JKUBOTHBIX.
buonoruueckue
WHBa3uU
qyKEepPOIHBIX
BUJIOB.
JdemoncTpanuu

Ioptper: Jdx. .
XaTYNUHCOH.

Ta0munet v cxeMbL:
«Mogens
JKOJIOTUYECKOU
Hum Jx. U.
XaT4nHCOHAY.
Oo6opyaoBaHue:
repbapuu
pacTeHuni;
KOJUIEKLIUU
KUBOTHBIX.
JlabopaTopHble

U MpaKTHYecKue
padoThI
JlabopaTtopHas
paboTa
«IIpucmocobienus
CEMSIH pacTeHUH

K pacceneHuIo»

TEPMHUHOB U TTOHATHIA:
9KOJIOTUYECKAsl HUIIIA, BUJ,
apeaJl, UHBa3Usl.
XapakTepru3oBaTh
MHOT'OMEPHYIO MOJIEIb
3KOJIOTUYECKOW HUIIIU

Jx. Y. XarunHCcOHA.
[IpuBOIUTH IPUMEPBI

OKOJOH4Y€CKUX HUII pa3HBIX

BUJIOB PACTEHUI

Y )KMBOTHBIX.

BoisBisTh oTnnumne
JKOJIOTMYECKOW HUIIU BUIA
OT €ro MECTOOOHUTaHUS.
I'paduuecku nzobpaxarp
MHOTOMEPHYIO MOJIEJb
3KOJIOTMYECKOW HULIU JJIs
pPa3HBIX BUJIOB.

BbIABISTS IpUYKHBI
pasinuuil B pazMepax
9KOJIOTUYECKON HUIIU

Y Pa3HbIX BUJIOB PACTCHUI
U KUBOTHBIX.
AHanM3UPOBATH MPUUNHBI
Y MOCJIE/ICTBHSI CMEHBI
3KOJIOTUYECKOW HUIIIU
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TEMA 9. 9KOJIOT'USA COOBIIECTB. OQKOJIOI'MYECKHUE CUCTEMBI (12 4)

43. Coo011ecTBO
OPraHu3MoOB —
oHnoneHo3

(1)

CoobmiecTBa
OpraHU3MOB.
buorenos u ero
cTpykrypa. CBsi3u
MEXITY
OpraHu3Mamu

B OMOILIEHO3E.
JdemoHcTpauuu
Tabauupl u cxemepl:
«CtpykTypa
OHOIICHO3a,
«DKocucTeMa
ITUPOKOJIMCTBEHHOT
0 JIecay,
«DKocHucTeMa
XBOMHOIO JIeca

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUI:
OMoIEeH03, OMOTOII.
XapakTepu3oBaTh ONOLIEHO3
U €r0 CTPYKTYpPBI: BUJIOBYIO,
IIPOCTPAHCTBEHHYIO,
TPOPHUIECKYIO.
IlepeuncnsaTs U IPUBOAUTH
IIPUMEPBI CBI3EU MEKIY
OpraHu3MaMu B OMOLIEHO3€

https://lesson.academy-

content.myschool.edu.ru/lesso

n/c7c57f3a-ed3f-4459-bc73-

8991f6efdc7b

44. JxocucreMa
(2 4)

DKocucrema Kak
OTKpPBITast CHCTEMA
(A. x. Tercmn).
OyHKIMOHATbHbBIE
OJIOKH OpTaHN3MOB
B DKOCHCTEME:
MIPOJTYIICHTHI,
KOHCYMEHTHI,
PEIYIICHTEHI.
Tpoduueckue
YPOBHH.
Tpoduueckue nemnu
U CETH.
AolunoTnueckue
OJI0KM DKOCHUCTEM.
ITouBEI M UITBI

B DKOCHCTEMaX.
Kpyrosopot
BEIIECTB U IMOTOK
SHEPTUU

B DKOCHCTEME.
JdemMoHcTpanuu

IlopTper:
A. JIx. Tencnu.

TaOJIUIIBI ¥ CXEMBL:
«DyHKIIMOHAJIbHbBIE

TPYIIIbL
OpPraHHU3MOB

B DKOCUCTEMED,
«Kpyrosopor
BEIIIECTB

PackpsiBath conepxanue
TEPMHUHOB U TIOHATHUH:
9KOCUCTEMA, IPOAYLEHTHI,
KOHCYMEHTBI, PE1YIICHTHI,
TpoHuECKre YPOBHH,
Tpodudeckue (UIICBBIC)
LMY U CETH.

HasbiBaTh CTpyKTypHBIE
KOMITOHEHTBI 3KOCHCTEMBI.
Xapaktepu3oBaTh QyHKIIUN
Y IPUBOJIUTH MPUMEPHI
OpPraHU3MOB B DKOCUCTEME Ha
OCHOBE MMEIOLIUXCS 3HAHUU
0 pacTeHHUsIX, Tpuodax,
OaKTepusix M )KUBOTHBIX.
OnuceiBaTh KPYroBOPOT
BELIECTB U MMOTOK SHEPTUU

B sKocucteme. OOBICHATH
POJIb OPraHU3MOB

B OMOJIOTHYECKOM
KpyroBOpPOTE BEILIECTB

U TIOTOKE DHEPIHH.
[IpuBOIUTE IPUMEDHI
OpraHU3MOB, 3aHUMAIOILIUX
pa3HbIe YPOBHU TPOPUIECKUX
MHUPaMU/I.

CocTaBnaTh cXxeMbl IepeHoca
BEILIECTBA U SHEPTUU

B DKOCHCTEeMax (1enu
MUTAHUS).

CpaBHHMBATH MTACTOUTITHBIC

https://lesson.academy-

content.myschool.edu.ru/lesso

n/c7c57f3a-ed3f-4459-bc73-

8991f6efdc7b
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B OKOCHCTEME,
«denu nmuTaHus
(mactOwuiHas,
JETPUTHAS ).
OO0opyioBanue:
repbapun
pacTeHuit;
KOJUIEKLIUU
HaCEKOMBIX; dydelia
IITHIL] U 3BEPEM

" JCTPUTHBIC UCTIN ITUTAaHUSA

45, OcHoBHbIE PackpsbiBaTh copepxanue https://lesson.academy-
IKOJ0rHYecKne MoKa3aTesu TEPMUHOB U TIOHSTHIA: content.myschool.edu.ru/lesso
NMUPAMHU/IbBI KOCUCTEMBI. MPOYKIIMS, Onomacca, n/d224f4ab-dcaf-4e28-adf9-
(2 9) buomacca IKOJIOTHYECKAsT TUPAMHU/IA. 520525b609aa

Y IPOIYKIIHSL. XapakTepu3oBaTh MpaBuiia

DKOJIOTHYECKHE HKOJIOTUYECKUX MTUPAMUJL

MUPaMHJIbI YUCEIL, yucel, OnoMacchl U SHEPTUU.

Ooromaccel OOBACHATD IPUUNHBI

Y DHEPTHH. pasnuuuii B IPOAYKTUBHOCTH

JleMoHCcTpanuu y Pa3HBIX IKOCHCTEM.

Tabnuier u cxemel: | [IpuBoauTh MpUMepsI

«DKOJIOTHYECKast MPAKTUYECKOTO IPUMEHEHUS

MUpaMHIa YUCeT», | MPaBHII HKOJIOTHYECKUX

«IKOJIOTHYEeCKast MHPAMUL.

nMpamua CpaBHuBath 6HOMaccy

O6uomaccer, Y TIPOJTYKIIMIO SKOCHCTEM

«KoJOrHYecKas Cymu 1 MHUpOBOTo oKeaHa

nUpaMuIa

SHEPrUumn»
46. U3meHneHus Junamuxa PackpeiBath copepxanue
coo0mecTB — 9IKOCUCTEM. TEPMHUHOB U TIOHATHUH:
CYKIeCCHH Kamacmpoghuuecku | cykueccus, KIMMaKCHOE
(14) e nepecmpouKu. COOOIIIECTBO, CYKIIECCHOHHBIH

Dnykmyayuu. pAan.

Hampasnenusie XapakTepu30BaTh CYKLECCHHU:

3aKOHOMEpHEBIE MEPBUYHBIE U BTOPUYHEIE,

CMEHBI MIPUBOJIUTH UXTIPUMEPHI

coo0miecTB — Y Ha3bIBaTh MPHUYUHBI CMEHBI

CYKIIECCHH. cooO01IecTB.

[IepBrunbie CpaBHMBaTh BpEMEHHBIE

Y BTOPUYHbIE
CYKIIECCHU U UX
MIPUYUHBI.
AHTpPONIOT€HHBIE
BO3ACHUCTBHUS Ha
CYKIIECCHH.
Knumakcuoe
COOOIIIECTBO.
buopaznoobpaszue

U KOpPEHHbIE OMOTEOIICHO3bI
Ha KOHKPETHBIX ITpUMEpax
CBOEH MECTHOCTH.
MopenupoBaTh pe3yJIbTaThl
IpoLecca CMEHbI
OHMOr€eOIeHO30B I10]]
BIIMSTHUEM aHTPOIIOT€HHOTO
(haxTopa
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M IOJIHOTA
KpyroBopoTa
BEIIECTB — OCHOBA
YCTOMYUBOCTH
COOOIIIECTB.

47. llpupoanbie
IKOCHCTEMBI (2 1)

[Ipupoansie
9KOCHCTEMBI.
IKocucmemvt 03€p
u pex. Ixocucmembl
Mopell U OKeaHoa.
Oxocucmemvi
MYHOp, 1€C08,
cmeneti, nyCmbitb.

PackpbiBaTh conepkaHue
TEPMUHOB U IIOHATHI:
(bUTOTIIAHKTOH,
300IIJIAHKTOH, SIPYCHOCTb.
XapakTepHu30BaTh MPUPOTHBIC
9KOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha IIpUMepe
03€pa, XBOMHOTO

Y IUPOKOJIMCTBECHHOTO Jieca).
OOBSCHATD MPUYNHBI
pa3MyHON OMOMAacChI
MPOAYIIEHTOB U KOHCYMEHTOB
B IIPUPOIHBIX IKOCUCTEMAX.
CocTaBnsTh MacTOUIIHBIC

Y JICTPUTHBIC IICTIN TTUTAHUS
MPUPOIHBIX SIKOCHUCTEM.
[TpuBOAKMTE TIPUMEDPHI
OpPTraHU3MOB, BXOISIINX

B COCTaB (PUTOIIAHKTOHA,
300IIJJaHKTOHA, OeHTOCA.
OOG0CHOBBIBATH POJIb
SIPYCHOCTH B KU3HU
Ha3eMHBIX 9KOCHCTEM.
CpaBHuBaTh 6MOMaccy

U TPOJIYKIIMIO BOJHBIX

Y Ha3eMHBIX YKOCHUCTEM

https://lesson.academy-

content.myschool.edu.ru/lesso

n/b73fbc29-b7a7-45d9-99fa-

10cef05e1d95

48.
AHTPONOTreHHbIE
IKOCHCTEMBbI
(arpo3kocucTeMbl)

(1)

AHTpONIOT€HHBIE
9KOCHUCTEMBI.
Arposkocucrema.
ArponeHo3.
Paznuuusa mexny
AHTPOIIOr€HHBIMHU
Y IPUPOJIHBIMH
9KOCHCTEMaMH.

PackpsiBath conepxanue
TEPMUHOB U NIOHATHUI:
arpo’KOCUCTEMA, arpOLICHO3,
MOHOKYJIBTYpA.
XapakTepu3oBaTb OCHOBHBIE
KOMITOHEHTBI
arpodKOCUCTEMBI.
[IpuBOIUTE IPUMEPHI
arpodKOCUCTEM.

CocCTaBIATh NS TUTaHUSI
arponeHo3sa.

O60CHOBBIBATH MTPUYHUHBI
HU3KON YCTONYUBOCTH
arpo’KOCUCTEM.

CpaBHUBATh arpoO3KOCUCTEMBI
Y IIPUPOJHBIE SKOCUCTEMBI.
XapakTepus3oBaTh poib
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YEJI0BEKa B COXPAHEHUH
YCTOMYMBOCTH
arpo’KOCUCTEM

49.
YpoOo3kocucreMsl.
IKOMOHUTOPHHT
3w

Ypbo3KkocUCTEMBL.
OcHOBHBIE
KOMITOHCHTHI
ypOOdIKOCHCTEM.
I'oponckas dmopa
u (ayHa.
CuHaHTponu3anus
TOpPOJICKOH (hayHBI.
buonornueckoe

U XO3SIICTBEHHOE
3HAYCHUE
arposKOCUCTEM

1 ypOO-3KOCHCTEM.
3aKOHOMEPHOCTH
dbopmupoBaHuUs
OCHOBHBIX
B3aUMOJIEMCTBHI
OpraHu3MOB

B 9KOCHCTEMaX.
Ponv kackaonoeo
aghhexma u 8udos-
s0ughuxkamopos
(kntouesvlx 6U008)
8 (yHKYUOHUPOBA-
HUU 9KOCUCEM.
Ilepenoc sHepruu
Y BEIIECTB MEKITY
CMEXHBIMU
IKOCHCTEMaMH.

Y CcTONUUBOCTH
OPTaHU3MOB, ITOITYJIs
UM U DKOCUCTEM
B YCJIOBHUSX
€CTEeCTBEHHBIX

¥ aHTPOTIOTCHHBIX
BO3/ICHCTBU.
Mexanuzmol
8030eticmaus
3aepsA3HeHUl
PA3HbIX MUNOS HA
cybopeanusmMeHHOM,
OpP2aHU3MEHHOM,
NONYNIAYUOHHOM U
9KOCUCTNEMHOM
VPOBHSX, OCHOBbL
9KONI02UYECKO20
HOPMUPOBAHUS

PackpsiBath conepxanue
TEPMHUHOB U TIOHSATHUH:
ypOo3KocucTema,
CUHAHTPOMU3AIHS, TOPOJICKAS
¢bropa, ropojckas dayHa,
SKOMOHHUTOPHUHT.
XapakTepu30BaTh OCHOBHbBIE
KOMITOHEHTBI YPOOIKOCHCTEM.
OrnuceIBaTh OMOJIOTMYECKOE
1 XO3SIICTBEHHOE 3HAUYCHUE
ypOO3IKOCUCTEM.

[IpuBoIUTE MpUMEpPHI

Y OIICHUBATh COCTOSTHUE
ypO0O3KOCUCTEM CBOEH
MECTHOCTH BBISBIISITH
0COOEHHOCTH TOPOICKON
¢opbI 1 hayHBI.

CpaBHUBaTh
ypOOIKOCUCTEMBI

Y IPUPOJIHBIE SKOCUCTEMBI.
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AHMPONO2EHHO20
6030elcmeausl.
Mertononorus
MOHUTOPHUHTA
€CTECTBEHHBIX

¥ aHTPOIIOTCHHBIX
9KOCHUCTEM.

TEMA 10. BUOCDEPA — I'/IOBAJIBHAS DKOCHUCTEMA (6 1)

50. buocdepa.

Crpykrypa
M COCTaB
onocdepnbl
24)

buochepa —
oO11eniaHeTapHast
000J10UKa 3eMIIH,
r7Ie CyIIECTBYET
WJIM CYIIECTBOBaja
JKu3Hb. Pa3Butue
NpeICTaBICHUN

o buocdepe

B Tpyaax J. 3rocca.
Vuenue B. U.
Bepnanckoro

o Ouocdepe.
Ob6nactu 6uochepsl
u eé coctaB. JKupoe
BEIICCTBO
o6unocdepsl U ero
byHKINH.

PackpeiBaTh copepxanue
TEPMUHOB U IIOHATHUMH:
ouocdepa, KUBOE BEIIECTBO,
KOCHO€ BEILECTBO, OMOKOCHOE
BEIIECTBO, OMOT€HHOE
BELIECTBO.

[TpuBoauTH GOPMYITUPOBKHU
OCHOBHBIX TOJIOKEHHI
yuenus B. 1. Bepnaznckoro
o 6uocdepe.
XapakTepu3oBarh 001acTH
O6uocdepsl U UX COCTaB,
Ha3bIBaTh 00J1aCTU
pacrpoCcTpaHeHHS KHUBOTO
BelIeCTBa B 000JI0YKaxX
3eMITH ¥ BBISIBJISTH TPUYUHBL
€ro pa3IuYHOro
pacnpezeneHusl.
[lepeuuncnary GpyHkuuu
YKUBOTO BelecTBa OMOChepsl
(razoBasi, OKHCIIUTEIHHO-
BOCCTaHOBHTEJIbHAS,
KOHIIEHTpaIllMOHHAs,
OMoXUMHYECKast).
[IpuBOIUTE MpUMEPHI
npeoOpasyromero
BO3JICHCTBUS )KUBOTO
BellecTBa Ha Ouocdepy.
AHanu3upoBaTh U OLIEHUBATH
OMOJIOTHYECKYIO
MH(POPMAIIHIO O TIT00ATBHBIX
9KOJIOTMUYECKUX MpodiaemMax
O6uocdepsl, MOITy4aeMyro 13
Pa3HbIX UCTOYHUKOB.
OuenuBars Bkiaag B. U.
Bepnaackoro, 3. 3tocca

B CO3/IaHHE YUCHUS

o ouocdepe

https://lesson.academy-

content.myschool.edu.ru/lesso

n/1a9cc5eb-5f59-447a-93b2-

73ab470d8568
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51. 3aKOHOMEPHOCTH PackpeiBath conepxanue https://lesson.academy-
3aKOHOMEPHOCTH | CYIIECCTBOBAHHMS TEPMHHOB U TIOHSTHI: content.myschool.edu.ru/lesso
CylIeCTBOBAHUS o6unocdepsl. ri1o0abHas SKOCUCTEMA, n/1a9cc5eb-5f59-447a-93b2-
ounocgepsl. Ocobennoctu JIMHAMHUYECKOoe paBHOBecue,  |/3ab470d8568
KpyroBopotsI ouocdepsl Kak KPYrOBOPOTHI BELIECCTB,
BelleCTB rio0anbHON OMOT€OXUMUYECKUE ITHKIIBI.
(24) 3KOCHUCTEMBI.
JvnHamuueckoe
paBHOBECHE
B Ouocdepe.
KpyroBopotsi XapakTepu3oBaTh
BEII[ECTB 0COOCHHOCTH OUOCHEPHI KaK
1 OMOT€OXMMHYECK | TNI0OATBHOM SKOCHCTEMBI.
W€ IHKIIBI Omnpenensats GyHKIIIO
(yrnepona, a3ora). | 6uocdepsl B obecrieueHun
PurmuunoCTh OMOTCHHOT'O KPYyroBOpOTa
SIBIICHU I BEIIIECTB Ha TUIAHETE.
B Onocdepe. XapakTepru3oBaTh OCHOBHEIC
KPYrOBOPOTHI: BOJIbI,
yriepoza, a3oTa.
CpaBHHBaTh 0COOCHHOCTH
KpPYrOBOPOTa Pa3INYHBIX
BCIIICCTB.
OrneHuBaTh 3HaYEHUE
KpPYroBOpOTa BEIICCTB JIJIs
CYIIECTBOBAHUS )KU3HH Ha
3emie.
OOBSACHATH POJIb OPTAHNU3MOB
B OMOJIOTHYECKOM
KpYrOBOPOTE BEIIECTB.
BBISBIIATE IMHAMUYECKOE
paBHOBecHe Ouocdepsl.
[TpuBOAMTE TIPUMEPHI
PUTMUYHOCTH SBJICHUIN
B 6nocdepe
52. 3onanbHocTh | 30HAIBHOCTH PackpbIBaTh cozepkaHue https://lesson.academy-
ounocdepnl. ounochepsl. TEPMHUHOB U TIOHSATHIA: content.myschool.edu.ru/lesso
OcnoBHbIe Onombl | [Tonstue o Ouome. | OGMOMBI, TYHIpa, XBOHHBIE n/88c47bdb-bbe6-4898-9cc2-
CYLIH. OcHOBHBIC OMOMBI | Jieca, CMEIIIaHHBIE Jieca, e7b8a2175dab
YcroituuBoOCTH CYIIH: TYHJIpA, IIMPOKOJIMCTBEHHBIE Jieca,
ouochepbl XBOMHBIC Jieca, CTEIH, CABAHHBI, ITYCTHIHU,
(24) CMEIlIaHHbIE TPONIMYECKUE JIECa,

U IIUPOKOJIUCTBEHH
bI€ JIeca, CTEIH,
CaBaHHBI, IyCTHIHH,
TPONINYECKUE JIeCa,
BBICOKOTOPBSI.
Knumar,
PaCTUTEIIbHBIN

BBICOKOTOpBs. [Toka3biBaTh Ha
KapTe U XapaKTepU30BaTh
OCHOBHBIE OMOMBI CYIIIH.
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Y JKUBOTHBIN MUP
OMOMOB CYIIIH.

Crpykrypa

1 (DYHKITUS )KUBBIX
CHCTEM, OIICHKA MX
pecypcHOTro
MOTEHIIMAA

u 6uochepHbIx

byHKIHA.

CpaBHUBaTh 0OCOOCHHOCTH
KJIUMara, 1o4B,
PaCTUTEIBHOTO U YKUBOTHOTO
MUpa pa3HbIX OMOMOB CYIIN
3eMIIn.

BBISBISTE IPUYIHHBI
30HAJILHOCTH B OHocdepe

TEMA 11. YEJIOBEK M OKPYKAIOILASI CPEJIA (6 )

53. Bo3aeiicrBue DKOJIOTHYECKHe PackpeiBaTh copepxanue https://lesson.academy-
YyeJI0BeKa Ha KPHU3UCHI U HX TEPMHUHOB U TIOHSATHIA: content.myschool.edu.ru/lesso
onocdepy MIPUYMHBI. atMoc(epa, BelecTBa- n/dfdeeae5-bc9b-4b8d-ae4f-
2 4) Bosaeiictue 3arpsi3HUATEINH, MapHUKOBbI  [Deebecad09eb
4eJIoBeKa Ha 3 dEKT, «030HOBAs ABIPay,
ounocdepy. «KHUCIIOTHBIC JIOXKIN,
3arpsi3HEHUE ruzpocdepa, IBTpopUKaIus
BO3YIIIHOM CPebl. | BOJAOEMOB, ITOYBA, 3PO3HSI
Oxpana Bo31yXa. MOYB, MIECTHUIIHUIBI,
3arpsi3HeHHE 9KOJIOTHYECKUIN KPHU3HC.
BOJIHOW CpE/Ibl. AHaIM3UpPOBATH
OxpaHa BOJIHBIX AHTPOITOTeHHbBIE (PAKTOPBI
pECYpCOB. BO3JICHCTBUS Ha Ouocdepy
Pazpymienue (ponb yenmoBeka B MPUPOJIC)
nouBsl. OxpaHa Ha pa3HBIX JTaax pPa3BUTHUS
TMOYBEHHBIX YeJI0BEYECKOro 00IIEeCTBa.
pecypcos. XapakTepHu30BaTh
W3menenwue r7100abHBIE SKOJOTHUECKUE
KIIUMaTa. POOJIEMbI; OCHOBHBIC
HUCTOYHHUKH aTMOCHEPHBIX
3arpsi3HEHU; SKOJIOTUYECKHE
npoOJIeMbl, CBSI3aHHBIC
C YBEJIIMYCHUEM TPAHCIIOPTA
B KPYITHBIX TOPOJIax;
3BTpO(DUKALHIO BOJOEMOB;
MOCJIC/ICTBHS 3arpsI3HCHUS
BOJI XUMUYECKUMU
BEIIIECTBAMHU; BO3/ICHCTBHE
YeJI0BEKa Ha TTOYBEHHBIN
MTOKPOB.
ApryMEHTHUpOBaTh 3HAUCHHE
AKOJIOTU-YECKUX 3HAHUI
B PEIIICHUH BOIIPOCA O
MOJIEPYKAHUU YCTOWYMBOCTH
6uochepst
54. AHTPOIIOTeHHOE PackpbIBath conepkaHue https://lesson.academy-
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AHTpONOreHHoe
BO3/elicTBHE HA
pacTuTebHbIN

U JKMBOTHBINA MUP.
Oxpana npupoabl
24)

BO3EHCTBUE HA
pacTUTENbHBIN

Y AKUBOTHBIN MUD.
Oxpana
pacTUTENEHOTO

Y 5KMBOTHOTO MHpA.
OcHOBHbIE
MIPUHITUIIBI OXPAHbI
npuposl. Kpacusie
kauru. Oco6o
OXpaHsieMble
MIPUPO/IHBIE
TEPPUTOPUU
(OOIIT).
Boranuueckue canbl
Y 300JI0TUYECKUE
TIapKH.

TEPMHUHOB Y TIOHSITUIA:
COKpalleHHE
Oropa3Ho00pa3us, OXpaHa
IIPUPOJIBI, 0CO00 OXpaHsEMbIE
MIPUPOIHBIE TEPPUTOPHH
(OOIIT), 6oTanuuecKuii ca,
300JI0TMYECKHUI MapK.
XapakTepu3oBaTh
IJIAaHETapHYIO POJIb PaCTEHUMN
Y )KHUBOTHBIX.

[IpuBoaUTE MpUMEpPHI
IIPSIMOTO U KOCBEHHOTO
BO3JICHCTBUS YeJIOBeKa Ha
PaCTUTEIbHBIN U )KUBOTHBIN
MHUD.

XapakTepru30BaTh NPUHIIMIIBI
«BcemupHoii crpateruu
OXpaHbI IPUPOIBI».
[lepeuncnsats ocoOeHHOCTH
paznuunbix OOIIT.
[IpuBogute npumepst OOIIT,
pAacIoOJIOKEHHBIX B CBOEH
MECTHOCTH.

Jlokxa3bIBaTh HAa MpUMEpax
OIACHOCTh COKpAIlleHUs
OMOJIOrM4YECKOr0
pa3zHo-o0pa3us 3eMiI.

content.myschool.edu.ru/lesson

dfdeeae5-bc9b-4b8d-ae4f-

beebecad09eb

[IpuBOIUTE IPUMEPHI PENKHUX
U MQJIOYMCIIEHHBIX BUJI0B
pacTeHUl 1 )KUBOTHBIX CBOEH
MECTHOCTH, 3aHECEHHBIX

B KpacHble kHUTH peroHoB
u Kpacnyro kaury PO

55. PanuonansHoe
NPHPOAOIIOJIb30BA
HHE U YCTOHYHBOE
pa3BuTHe

24)

OcHoBHbBIC
TIPUHIIHAITBI
YCTOWYUBOIO
pa3BHUTHS
YeJIOBCUYCCTBA

Y TIPUPO/IBI.
PammmonannHoe
MIPUPOJIOTIONB30BaH
Y€ U COXpaHEHUe
OHOJIOrTYECKOT0
pa3Ho-00pazus
3emin. O0mpe
3aKOHOMEPHOCTHU
rJI100aIbHBIX
9KOJIOTHYSCKUX
KPU3HUCOB.
OcobeHHOCTH

PackpsiBath conepxanue
TEPMUHOB U IIOHATHM:
palroHaNbHOE
MPUPOIONOJIb30BAHUE,
YCTOWUYMBOE Pa3BUTHE,
MIPUPOJTHBIE PECYPCHI,
9KOJIOTUYECKUH CIE.
XapakTepu30BaTh OCHOBHbBIE
MPUHIHUIIBI YCTONYHBOTO
Pa3BUTHS YEIIOBEUECTBA

Y TIPUPOJIBI.

OrnuceIBaTh HEWCUYEPIIAeMbIE
U UcyepraemMble MPUPOIHbIE
pecypchl, Mo 4epKuBast
OTHOCHUTEJIbHOCTh
HEUCUYEPIIaeMOCTH
MIPUPOJIHBIX PECYPCOB;

https://lesson.academy-

content.myschool.edu.ru/lesso

n/dfdeeae5-bc9b-4b8d-ae4f-

beebecad09eb
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COBPEMEHHOTO
KpHU3HCa U €T0
BEPOSITHBIE
MTOCIICZICTBUSL.
PasBurtue meronoB
MOHHUTOPHHTA
Pa3BUTHSI OITACHBIX
TEXHOTCHHBIX
MIPOIIECCOB.
Cucmemnsbie
uccneo0osanus
nepexooa

K pecypcocbepezaio
wetl

U KOHKYPEHMOCHOCO
OHOUL SHepeemuKe.
buonoruueckoe
pa3zHooOpa3ue

1 GHOpecypChl.
Hayuonanvhoie
unpopmayuortvie
cucmembl,
obecneyusarouue
docmyn

K uHopmayuu no
COCMOAHUIO
OMOENbHLIX BUO08
U IKOCUCTEM.
OcHosbi
IKopeadburumayuu
aKoCcUcmem

u cnoco608 60pvoLL
¢ buonogpesicoeHus
mu. Pexonempyxyus
MOPCKUX

U Ha3eMHbIX
IKOCUCTIEM.

XapaKTepHU30BaTh MPOIECCHI
UX BO3HUKHOBEHUS M YCIOBHS
Cpenbl, TPUBOASIINE K UX
(hOopMUPOBAHHUIO.

PackpeiBaTh mpo0IeMsl
paLMOHAIBHOTO
MPUPO/IOTIONIE30BAHUS

Y HAXOJUTh IyTH UX PELICHUS
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