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AHHOTanus K paboueit nporpaMmme o Gpusuke

IIpenmer ®dwusnka (6a30BbIi YPOBEHB)
YpoBeHb OcHoBHoe ob1iee (7-9 kiacc)
oOpa3oBaHUs
Hopmarusnbie - ®enepanbHblil 3akoH Poccuiickoit ®enepauun ot 29 nexabps 2012 roga
AOKYMEHTBI Ne 273-®3 «O6 obpazoBanmnu B Poccuiickoii @enepanum;
-IIpukaz MunucrepcTBa mpocsemenusi Poccuiickorr @enepamun ot 31 wmas
2021 1. Ne 287 «OO6 yrBepxkaeHUH (QeaepalbHOTO  TOCYJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO O0IIET0 00pa3oBaHUM;
- MenepanbHas 00pa3oBaTeNbHAsI MPOTpaMMa OCHOBHOTO OOIIETr0 0Opa30BaHUS
(yrBepxknena Ilpukazom MunucteperBa Ilpocsemenus ot 18.05.2023 Ne 370
«O06 yrBepxkaeHnn QeaeparbHOi 00pa3oBaTEIBLHON MPOTPAMMBI OCHOBHOTO
oOuiero o6pa3oBaHus);
- OcHoBHasi oOpa3oBareibHas IMPOTpaMMa OCHOBHOTO OOIIero oOpa3oBaHUs
MAOQOY COUI Ne 28;
- denepanbHas paboyas MporpaMMa OCHOBHOTO o011ero oopasoBanus «OU3nKa»
(6a30BbIi1 ypoBeHB) (17151 7-9 Ki1accoB 00pa30BaTEIbHBIX OPraHU3AINN );
- PabGouas mporpamma BOCIIUTaHUS;
- YueOnsiit tutan MAOY COII Ne 28.
Henu/3agaun Hean uzyyennsi pu3nku:
HU3y4CHUA e TpHOOpEeTeHHE HHTEpeca W CTPEMJICHHS OOydJaroIIMXcs K HaAydYHOMY
yuebHoro U3YYEHHIO TPUPOJLI, Pa3BUTHE UX MHTEUIEKTYalbHBIX U TBOPUECKUX
npeaMera

CIIOCOOHOCTEMN;

e pa3sBUTHE TMPEJACTABICHUH O HAYYHOM METOJC TO3HAHUS H
(OpMHpOBAHKHE HCCIICOBATEILCKOTO OTHOIICHUS K OKPYKaIOIUM
SIBJICHUSIM;

e (opmMupoBaHHE HAyYHOTO MHUPOBO33PEHUSA KaK pe3y/jbTaTa H3yueHUs
OCHOB CTPOCHUS MaTepuu M (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue MPEACTABICHUN O PO (PU3UKU I Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAYK, TCXHUKH U TEXHOJIOTH;

® Dpa3BUTHE TPEJACTABICHUH O BO3MOXHBIX cdepax  Oymymien
po(ecCHOHANILHOM JIeATEIPHOCTH, CBI3aHHOM ¢ (PU3UKOM, IOrOTOBKA
K JajbHEUIIeMy OOYUYEHHUIO B 3TOM HAIPaBJICHUU.

JloCTIbKEHHE ITHUX IeJIed MPOorpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO

o0rrero oOpa3oBaHus 00ECIICUNBACTCS PEHICHUEM CIICAYIOIINX 3a1ay:

e [puoOOpeTeHHE B3HAHMH O JUCKPETHOM CTPOCHHMH BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, AMEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSX;

e MnpuoOpeTeHrne YMEHUN OMUCHIBATh U OOBSACHATH (PU3NYECKUE SIBICHUS
C MCTOJIb30BaHUEM IMOTYUYE€HHBIX 3HAHUH;

® OCBOCHHE METOJOB pEIIEHUS NPOCTEHIINX pacuy€THBIX 3agad C
HCIIOJIb30BaHUEM buznIecKux MOeNeH, TBOPUYECKUX i1
MIPaKTUKO-OPUEHTUPOBAHHBIX 33134,

e pa3BUTHE yMEHUN HAONIONATh MPUPOJHBIC SBICHHUS W BBIOJHSITH
OTIBITHI, TaOOPAaTOpHBIE PAOOTHI U AKCIEPUMEHTAIbHBIC HCCIEIOBAHUS
C UCTOJIb30BAaHUEM HU3MEPUTEIHHBIX MPUOOPOB;




e ocBoeHne TpuéMoB paboTel ¢ uHpoOpMalHMeld  (PUIUIECKOTOo
COJIepKaHus, BKIIIOYash WH(POPMAIMIO O COBPEMEHHBIX IOCTIKEHHSIX
(bu3uKK, aHATN3 U KPUTUYECKOE OLIEHUBaHKUE HH(POpMAIHH;

® 3HAKOMCTBO CcO cdepamu  TPo(HEeCCHOHATBLHON  JIEATEIHHOCTH,
CBSI3aHHBIMH C  (U3HMKOH, W COBPEMEHHBIMH  TEXHOJIOTHSIMH,
OCHOBAHHBIMH Ha JIOCTI)KEHUSX (PU3NIECKON HAYKH.

Cpok peanuzanuu | 3 ronaa

MIPOTPAMMEI

Mecto yuebHoro | JlaHHas mporpamma MnpeaycMaTpuBaeT uzydeHue (GU3uKu Ha 0a30BOM YpPOBHE B
npenMera B 00béme 238 4 3a Tpu rojia oOyyeHus 1o 2 4 B HeJeno B 7 U § kiaccax v o 3 4 B
y4ueOHOM IJIaHe Hezeno B 9 Kiacce.

Pesynbratht N3yuenne (¢u3mkun Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
OCBOCHUA HaIpaBJI€HO Ha JOCTIDKEHHE JIMYHOCTHBIX, METAIIPECIMETHBIX W NPEAMETHBIX
y4eOHoro 00pa3oBaTeNbHBIX PE3YIHTATOB.

npermera B pesynbrare wusydeHus (GU3MKH Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus y oOyuaromierocs: OyayT copMHUpOBaHBI CIEAYIOMINE TUIHOCTHBIE

pe3ynbTaThl B YaCTH:

e 1) MaTpUOTHYECKOr0 BOCIIUTAHUA:

® — TMpOsBICHHE WHTEpPECA K HWCTOPHM W COBPEMEHHOMY COCTOSIHHUIO
poccuiickor (pr3uYecKor HaAyKH;

® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(DU3HKOB;

e 2) rpaskIaHCKOr0 M J1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® — TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHU OOIIECTBEHHO
3HAYUMBIX M OTUYECKUX MpOoOJeM, CBS3aHHBIX C MPaKTHYECKUM
MPUMEHEHUEM JOCTHKEHHUN (PU3HKY;

® — OCO3HAHUE BAXHOCTH MOPAIbHO--3TUYECKUX NMPHUHIUIIOB B IEATEIHHOCTH
YYEHOTO;

e 3)3CcTeTHYeCcKOro BOCIIUTAHMSI:

® — BOCHPUATUE ICTETUUECKUX KauecTB (PM3MUECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

® — OCO3HaHWE I[IEHHOCTH (PU3NYECKON HAyKHM KaK MOLIHOTO HHCTPYMEHTa
IIO3HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BayKHEHIIEH coCTaBIsIOIEeH
KYJIbTYPBI;

® — pa3BUTHE HAy4yHOW JIO003HATEIBHOCTH, MHTEpECa K HMCCIEeI0BaTEIbCKON
NeSATeNbHOCTH;

e 5) (¢opMupoBaHuS KYJbTYPbI 3I0pPOBbSi M 3MOLHMOHAJIBLHOIO
Os1aronosy4us:

® — OCO3HaHHE LEHHOCTH Oe30macHoro oOpaza JH3HM B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH MpaBMJ O€30MacHOrO MOBEIEHHsS Ha
TPaHCHOPTe, Ha IOpOrax, ¢ MMEKTPUUECKUM M TEIJIOBBIM 000PY/IOBaHHEM B
JIOMAIIHUX YCIOBHSIX;

e — chOpMUPOBAHHOCTb HaBbIKA pe(IEKCHH, NMPHU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa y APYroro 4eloBeKa,

e 6) TPYZ0BOIO BOCIINTAHMSA:

® — aKTHUBHOE YYacTHE B pEIIEHUH MPAKTUYECKUX 3a7ay (B paMKax CEMbH,




00pa3oBaTeIbHON OpraHM3aly, TOpoJAa, Kpas) TEXHOJOTHYEeCKOH H
COLIMANIBHOW HAIpPaBICHHOCTH, TPEOYIOIIMX B TOM 4YHCIEC U (PU3HUECKUX
3HAHUI;

® — WHTEpEeC K MPAKTUICCKOMY M3yUeHUIO Ipodeccuil, CBA3aHHBIX C PU3UKOI;

e 7) 3K0JIOTHYECKOT0 BOCITUTAHMSI:

® — OpHEHTaIus Ha MpPUMEHEHHE (PU3MUYECKUX 3HAHWUU JJIA PEIICHUS 33]a4 B
00J1aCTH OKpYXalollel cpefbl, MJIAaHUPOBAHHUS TOCTYIIKOB U OIEHKH HX
BO3MOXHBIX MOCJIEICTBUI JIJIS1 OKPYKAIOLIEH CPEJIbL;

® — OCO3HAHHE IIOOATBLHOTO XapaKTepa AKOJIOTHUECKUX MPOOIeM U IyTed UX
peLIeHHUS;

e 8) ajanTanMu K M3MEHSIONUMCH YCJIOBUAM COUHAJIBbHON M NMPUPOIHOI
cpeabl:

® — MOTPEOHOCTh BO B3aMMOJICHCTBUM TIPH BBIIOJHECHUH MCCICIOBAaHUN H
MPOEKTOB (PU3MUECKONW HAIMPaABICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM

JIPYTHX;

® — TIOBBIIIEHWE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 IPaKTHUYECKYHO
NEeSATENbHOCTB;
e — mnorpeOHOCTH B (OPMHUPOBAHMM HOBBIX 3HAHHUW, B TOM YHCIE

dbopmMynupoBaTh HAEU, TOHSITHS, THNOTE3bl O (PU3HYECKHMX OOBEKTaX H

SIBJICHUSIX,

® — OCO3HaHWe Je(UIMTOB COOCTBEHHBIX 3HAHMA W KOMIIETEHTHOCTEH B
obnactu pu3ukw;

® — TUIAHUPOBAHHME CBOETO Pa3BUTHS B NMPUOOPETEHWH HOBBIX (PU3NUECKHUX
3HAHUH;

® — CTpeMJIeHWE AaHAJIM3UPOBaTh W BBIABIATH B3aUMOCBS3U IPUPOJIBI,
o01mecTBa U AKOHOMHKHA, B TOM YHCJIE C HCIOJIB30BAaHUEM (HU3UICCKUX
3HAHHI;

e — OIICHKAa CBOUX JCUCTBUH C Y4ETOM BIHUSHHUS HAa OKPYKAIOIIYIO CpEmy,

BO3MOJKHBIX INI0OAJIBHBIX MOCIIEACTBUN.
METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs mporpaMmbl Mo (u3uke Ha YPOBHE OCHOBHOTO
obmero  oOpasoBanusi y  oOywaromierocs  Oyayr  cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJIbTaThl, BKJTFOYAOIIUE MIO3HaBaTEJIbHBIC
yYHUBEpCallbHbIE Y4eOHBbIE JICHCTBUS, KOMMYHHKATHUBHBIC YHHBEPCAIbHBIC
y4eOHbIe IHCTBYS, PErYISATUBHBIC YHUBEPCAIbHBIC YIeOHbIC ICHCTBUSI.

ITo3naBaTenbHBIC YHHBEPCAJTbHbIC YUeOHbIC el CTBUS

ba3oBsble Jorn4yeckue JeMCTBUS:
® BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHBbIC MPH3HAKH OOBEKTOB
(sBHCHMIA);
® yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCUPHUKAIMH, OCHOBAHHS
Ui 0000IIEeHNS U CPaBHEHUS;
® BBISBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pPaccCMaTpUBAEMbIX




(dakrax, MaHHBIX W HAOIIOJNEHUSAX, OTHOCSIIMXCS K (PUINICCKUM
SIBJICHHSIM

BBISIBIISITH IPUYUHHO--CIICJICTBCHHBIC CBSI3H MPU H3yICHUH (PU3UICCKIX
SBIICHUA ¥ TPOIECCOB, JeNaTh BBIBOJBI C  HCIOJB30BAHHEM
JCTYKTUBHBIX U WHIYKTHBHBIX YMO3AKIIOUCHH, BBIJIBUTATh TUIIOTE3HI
0 B3aUMOCBS3X (PU3NICCKUX BEIMYNH;

CaMOCTOSITEIbHO BBIOMpATh CHoco0 pemieHus y4eOHOU (u3mueckon
3a/1aun (CpaBHEHUE HECKOJIBKUX BAPHAHTOB PEIICHHSI, BHIOOP Hamboiee
MOJIXOJIAIIECTO ¢ Y4ETOM CaMOCTOSITEIFHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejbCKHe AeiCTBHS.

WCIIOJIb30BAaTh  BONPOCHl  KAaK  HMCCIEAOBATEIbCKUNH  MHCTPYMEHT
MO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IIJIaHYy  OIIBIT,
HECJIOXKHBIA (U3NYECKUN HKCIEPUMEHT, HEOOJbIIOE HCCIeA0BaHNE
(bUBUYECKOTO SIBIICHUS;

OIICHUBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpPMALHIO,
MOJIyYEHHYIO B XOJI€ UCCIIEeI0BAHUS I IKCIIEPUMEHTA;
CaMOCTOSITENIFHO  (OPMYJIUPOBAaTH OOOOIIEHHWS ¥  BHIBOJABI IO
pe3ynbTaTaM IpoBeAEHHOTO HAOMIOCHHS, OIBITA, UCCIIEA0BAHMUS;
MIPOTHO3UPOBATh BO3MOKHOE JlalbHEWIee pa3BUTHE (PUIUUECKUX
MPOLIECCOB, a TAK)K€ BBIABUIaTh IMPEAINOJIOKEHHS 00 UX Pa3BUTHHU B
HOBBIX YCJIIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh PA3JIMYHBIC METOJIbI, HHCTPYMEHTBI M 3alIPOCHI IIPH TIOUCKE
1 0TOOpe MHGOPMAITUH WIIA JTAHHBIX ¢ y4ETOM MIPEII0KEHHON yaeOHOH
(buzmdeckom 3amaum;

aHaJM3UPOBATh, CHCTEMaTU3HPOBATh u UHTEPIPETHPOBATH
UH(POPMALIUIO PA3IIUYHBIX BUJIOB U (DOPM MPE/ICTABICHUS;
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OpPMY TpEACTaBICHUS
UHPOPMALIMM ¥ WUIFOCTPUPOBATH pPElIacMbIe 3allaud HECIIOKHBIMU
CXeMaMH, JuarpaMMaMu, HHOU rpadukoil 1 nx KOMOUHAIIUSMHU.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS:

B X0JIe 00CYXK/IeHHs yueOHOTO MaTepHaa, pe3ylIbTaToB J1a00PaTOPHBIX
paboOT M TPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYKAaeMOn
TEeMbl M BBICKa3bIBaTh MWJICW, HAILlCJICHHBIC Ha pEIICHHE 3aJaud |
HoJ/IepKaHue OJlaroenaTeIbHOCTH OOIIECHHS;

COMOCTABISATh CBOM CYXJCHHUS C CYXACHHSIMHU IPYTHMX YYaCTHUKOB
nuasnora, 0OHapyKUBaTh pa3iIMyue U CXOJCTBO MO3HUIINMI;

BBIPA)XaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
NyOJUYHO TPEJCTABIATh PE3YyNbTaThl BBINOJHEHHOTO (PU3MUYECKOTO
OTbITA (3KCTIEPUMEHTA, UCCIIE0BAHMS], IPOEKTA);

NOHMMaThb W  MCIOJb30BaTh  NPEUMYIIECTBA  KOMaHIHONH U
WHAMBUIYAIbHOM pPabOThl MpH PEHIEHHH KOHKPETHOW (H3UUECcKOit
npo0OIeMbl;

NPUHAMATh IeIM  COBMECTHOW JICATEIBbHOCTH, OpPraHU30BbIBAThH
JecTBUS MO €€ JOCTIDKEHHMIO: pacHpelessTb poJid, 00CyXIaTb
IpoIecchl M pe3yiabTaThl COBMECTHOH paboThl, 0000IIaTh MHEHHUs




HECKOIBKHUX JIIOJICH;
BBITIOJIHATH CBOKO YaCTh PaOOTHI, JOCTUTAs KAYeCTBEHHOTO pe3ysibTara
[0 CBOEMY HANpaBJICHUIO U KOOPAMHUPYS CBOU JCUCTBUS C IPYTUMU
YyJIeHAMU KOMaH/IbI;
OIIEHUBATh Kau€CTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aHMOICHCTBHSL.

PerJIﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘-leﬁl—[l)le aelcTBUA

Camoopranu3anusi:

BBISIBIIATh IPOOJIEMBI B JKU3HEHHBIX U Y4YEOHBIX CHUTYyalMsX,
TpeOyromMX A7 pereHus: GU3NYECKUX 3HaAHUM;

OPUEHTUPOBATbCA B PA3IUYHBIX [OAX0JAX MPHUHATHS pelIeHui
(MHAMBHlyaIbHOE, IPUHATHE PELICHUs B TPYIIeE, NPUHATHE PEIeHUui
rpymoi);

CaMOCTOSITENIBHO COCTABIIATh AJTOPUTM pelIeHus (pU3NYEeCKON 3agaun
WIM IUIaHA UCCIEA0BaHUS C YYETOM MMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEeHTUpOBaTh IpeasiaraeéMble
BAPHUAHTHI PEIICHHUI;

JIenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTEJLJIEKT:

JaBaTh aJeKBAaTHYIO OIICHKY CHUTYyalldd U TMpeiarath IUlaH e
M3MCHEHHS,

OOBSICHATh TPHYMHBI JIOCTHKEHHUS (HEHOCTHKEHHUS) pPE3yIbTaTOB
JeSITEeTPHOCTH, JaBaTh OIEHKY PUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTHBBI B IETEILHOCTh (B TOM YHCIIE B XOJI BBITOJTHEHHS
(U3NYECKOTO HCCIICIOBAaHUSI MM TPOCKTa) HAa OCHOBE HOBBIX
0OCTOSITEIICTB, N3MEHHBILIUXCS CUTYAIUi, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa Ie]Id U YCIOBHSIM;

CTaBHTh ce0si Ha MECTO JPYroro 4ejJoBeKa B XOJe CHopa WIH
JMCKYCCHM Ha HAy4YHYK) TEMY, MOHHMMAaTh MOTHBBI, HAMEPCHHUS WU
JIOTHKY JIPYTOro;

NPU3HABATh CBOE MPaBO Ha OMIMOKY MPH pElIeHUH (PU3HMUECKUX 3a7a4
WIN B YTBEPXKICHUSIX Ha HAYYHBIC TEMbI U TAKOE )K€ TIPABO JIPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHuss B 7 kJjacce IMpeIMETHbIE Pe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Y OOYYAIOLINXCS YMEHHINA:

UCTIONIb30BAaTh MOHATUS: (U3NYECKUE U XUMUYECKUE SBIICHUSA,
HaOI0IeHNEe, SKCIIEPUMEHT, MOJIeNb, TUIOTE3a, SIUHUIBI (PU3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHUS BEIIecTBa (TBEPAOE,
KUAKOE, Ta3000pa3HOE), MeXaHWYeCKOoe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MNPSIMOJMHEUHOE), TPACKTOPHUs, PaBHOJEHCTBYIOLIAs
cuna, gedopmarus  (ympyras, —IUTacTUYecKas), HEBECOMOCTb,




COOOUIAIOIINECS COCY/IBI;

paznmuyarh  gBieHus (auddy3us, TEmIOBOE [BWKCHHE YaCTHUI]
BEILLECTBA, PABHOMEPHOE [JBW)KEHHME, HEPABHOMEPHOE JIBU)KEHUE,
WHEpLUMs, B3aUMOJICHCTBUE TeJl, paBHOBECHME TBEPABIX TEI C
3aKpeIIEHHOW OCBhIO BpallleHUs, Iepejada JaBjieHUs TBEPIbIMU
TeJIaMM, XHUJAKOCTSAMU U Tra3amH, aTMOC(epHOE NaBJICHHE, IUIaBaHHE
TeJl, TMPEBpAlllEHUs MEXaHUYECKON »HHEpruu) IO ONUCAHUIO UX
XapaKTEepPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JTAHHOE (PU3MUYECKOE SIBIICHUE;

pacro3HaBaTh TMPOSIBICHHE W3YYEHHBIX (U3WYECKUX SIBJICHUU B
OKPY)KaIOIlleM MHpE, B TOM 4HUClIEe (U3NYECKHE SIBICHUSI B IPUPOJIE:
MIPUMEPBI IBKEHUS C PAa3IUYHBIMU CKOPOCTSMHM B KUBOM U HEKHUBOU
MpUPOJE, NIEHCTBUE CUJIBl TPEHHUS B MPUPOJE U TEXHUKE, BIIMSHHE
aTMOC(EepHOro JaBJICHUs HA )KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblyaru
B TeJe 4YelOBEeKa, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3aj1ady B
y4eOHYI0, BBIJIENIATH CYILIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3UUYECKUX
SIBIICHHIA,

ONMCHIBaTh H3YYEHHBIE CBOMCTBA Tel W (U3MUECKUE SIBIICHUSA,
WCTIONB3Ysl  (U3MUECKHE BEJIMYMHBI (Macca, OOBEM, TIIIOTHOCTH
BEILECTBA, BPEMS, ITyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHIIa YIIPYrOCTH,
CWJIa TSDKECTH, BEC Tella, cuja TPEeHHUs, JaBjeHue (TBEPIOro Tea,
AKHUJIKOCTH, Ta3a), BBITAJIKHMBAIOIAs CHUJIA, MEXaHW4eckas paboTa,
MOII[HOCTb, IJIEYO CHJIBI, MOMEHT CHJIbL, KO3()(QULIUEHT I0JIe3HOTO
NeWCTBUS MEXaHU3MOB, KWHETUYECKAas U NOTEHIMANbHAs SHEPTUs), IPU
ONMCAHUM NPABUIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICI MCIIOJIB3YEMBIX
BEIMYUH, HMX OOO3HAYEHMS M EIUHULBI (PU3MUYECKHX BEIMYUH,
HaXOJUThb (POPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BEJIMYUHY C
JIPYrUMH BEJIMYMHAMHU, CTPOUTh TpapUKH H3yYEHHBIX 3aBUCHUMOCTEH
(U3NYECKUX BEIMYUH;

XapaKTepu30BaTh CBOICTBA Tell, (U3UYECKUE SIBICHUS M IPOLECCHI,
UCMOJb3Yysl IIPaBUJIA CIIOXKEHUS CWI (BIOJb OJHOW MNpsIMOM), 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumerna, NpaBUJIO PABHOBECHsI pblyara
(610Ka), «30J70TO€ TMpPaBUJIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW 3HEPruu, MPH 3TOM J1aBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA M 3aMUCBIBATh €M0 MAaTEMaTUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3MUECKHE SIBJICHUS, IPOLIECCHl M CBOWCTBA Tel, B TOM
yuciae M B KOHTEKCTE CHUTyalUd NPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIIATh IPUYUHHO--CIEJCTBEHHBIE CBS3H, CTPOMTH
oObsicHeHue U3 1—2 JIOrnYecKux IaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX
cBOMcTBa  (DM3MYECKUX  SIBIEHUH, (QU3MUECKHMX 3aKOHA  WIH
3aKOHOMEPHOCTH;

pemars pacdy€THbIE 3aJadyd B 1—2 NEHCTBUSA, HUCHOJIB3YS 3aKOHBI U
(bopMyIbl, CBS3bIBaIONINE (PU3MUECKHE BETMUMHBL: HA OCHOBE aHAJIN3a
yCIOBUS 33Jaud  3aIUCBIBaTh KPAaTKO€ YCIOBHME, TOJCTABIATH
¢u3nyeckre BeIUMYUHBI B (POPMYIBI U MPOBOAUTH PACUETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIE, HEOOXOJAUMBIE JJISI pEIleHHs 3a/ad, OLEHHBATh
PEATUCTUYHOCTD MOJIYYeHHON (PU3UYECKOM BETHMUHHBI;




pacro3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPH TOMOIIH
(Gu3N4YeCKUX METOJOB, B ONHMCAHUU HCCIICAOBAHHS  BBIJICIATH
MPOBEPAEMOE MPEANIOIO0KEHUE (rumotesy), pas3nuyaTh u
WHTEPIPETUPOBAThH MOIYYEHHBIN Pe3yIbTaT, HAXOIUTh OUTMOKU B X0/
OTIbITA, JIEJIaTh BBIBOJIBI 110 €0 PE3yJIbTaTaMm;

IPOBOAMUTH OIBITHI O HAOMIOAECHHUIO (U3NYECKUX SIBICHUM WU
¢u3nvyeckux  CBOHMCTB  Telm:  (OpPMYIHPOBAaTh  MpPOBEPSIEMBIC
NpPEANONOKEeHUs,, coOMparb  yCTAaHOBKY M3  MPEUIOKEHHOTO
000pyI0BaHUs, 3aMCHIBATH XO/I OTIBITAa U POPMYIUPOBATH BBIBOIBI;
BBIIIOJIHATH IMPSAMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MAaccChl Tela,
00béMa, CUJIbI M TEMIIEpaTypbl C HCHOJb30BAHUEM AaHAJIOTOBBIX U
undpoBbIX NpUOOPOB, 3alKCHIBATh IMOKa3aHUS NPUOOPOB € Y4ETOM
3aJIaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

MIPOBOJUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3NYECKON BEIMUMHBI
OT JIPYrO C UCMOJIb30BAaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTH ITYTH
PaBHOMEPHO IBIIKYILETOCsS Tella OT BPEMEHM JBH)KEHHUS Teja, CHJIbI
TPEHUSI CKOJIBKEHHS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH
Te1 ¥ HE3aBHUCHUMOCTH CHJIBI TPEHMsI OT IUIOLIAAM COTPUKOCHOBEHHUS
T€J, CUJIbl YIIPYTOCTH OT Y/UIMHEHUS NMPYXKUHBI, BHITAIKUBAIOIIEH CHJIBI
0T 00béMa MOrpyKEHHON YacTH Teja U OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJI0, YCIOBHI MIaBaHUS TeJl, YCIOBUN paBHOBECHS phlyara
1 OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUHM YYEOHOTO HCCIICIOBAHUS,
coOuparb  yCTaHOBKY M  BBIOJHATH  W3MEPEHHS,  CIeays
MPEeII0KEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3YIbTAaThl TMOJYYEHHON
3aBUCUMOCTH (DM3MUECKUX BEIMYUH B BHUJE MPEIIOKEHHBIX TaONIUIl U
rpaduKoB, eaTh BBIBOIBI 10 pe3yJbTaTaM HCCIeI0BAHMUS;

IPOBOJAUTH KOCBEHHBbIE M3MepeHUs GU3NYECKUX BEIUYUH (TUIOTHOCTh
BEIECTBA JKUIKOCTU W TBEPAOTO Teja, Cujla TPEHUS CKOJIBKEHHUS,
JaBJICHUE BO3AyXa, BBITAJKMBAIOIIAs CHJIA, JACWUCTBYIOIIAas Ha
HOTpYKEHHOE B KHUAKOCTb TEJO, KOAPPHUIUEHT MOJIE3HOTO EHCTBUS
IPOCTBIX MEXAaHU3MOB), CIEAYys MPEAJOKEHHOM HMHCTPYKLUUU: TPU
BBITIOJTHEHUH U3MEpPEHUN COOMpaTh SKCIEPUMEHTATbHYIO YCTAHOBKY U
BBIYUCTISATH 3HAUEHUE UCKOMOU BEJIMYKHBI,

coOnrofaTh TMpaBWiIa TEXHUKU O€30MacHOCTH IMpH  paboTe cC
1a00pPaTOPHBIM 000PYIOBAHHEM;

yKa3bIBaTh MPUHIUIBI JIECHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BECBI, TEPMOMETP, AMHAMOMETpP, COOOIIAONIUECS COCybl, OapoMmerp,
pblyar, MoJIBUXHbBIN U HETOABWKHBIN OJI0K, HAKIIOHHAS TUIOCKOCTH;
XapakTepu30BaThb MNPUHLUNBI JEHCTBUS M3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOpPOHW Ha WX ONUCaHUA (B TOM 4HCIE:
HNOJAIIMITHUKY, YCTPOMCTBO BOAOINPOBOJA, T'MAPABIMYECKUN IIpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp), HCIOJb3Ys
3HaHUS O CBOMCTBax (DU3WYECKUX SBJICHUH M HEOOXOJIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh HHQOpMAIMIO O MpPHUMEpax)
MIPAKTUYECKOTO HCHOJb30BAHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHON




KU3HHU JI71s1 0OecriedeHnst Oe30MacHOCTH TIPU OOpaIleH! ¢ MpuoopaMu
U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3I0POBbs M COOMIOACHUS
HOPM 3KOJIOTMUECKOT'0 MOBEJICHUS B OKPYXKAIOUIEH cpee;
OCYILIECTBIISITh OTOOP HMCTOYHUKOB uHH(popMmamuu B MHTepHeTe B
COOTBETCTBMH C 3aJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUH M IMyTéM CpaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIJICNIATE MH(POPMAIMIO, KOTOpas SBISIETCS TNPOTUBOPEYMBON HWIIH
MOJKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPHU  BBINOJHEHWH YYE€OHBIX 33JaHUN  HAydHO--
HOMYJSIPHYIO JINTEPaTypy (U3HYECKOTO COJEpKAHUSA, CIPAaBOYHBIC
MaTepuanbl, pecypchl ceth HTepHeT, BiaaeTe NpuéMamu
KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIUK W3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYT'YIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHE MHChMEHHBIE W YCTHBIE COOOICHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpMauu (PU3HUECKOTO COJIEpKaHus, B
TOM YHCJe IMyOJWYHO JAenaTh KpaTKhe COOOIICHWs O pe3ysbTaTax
MPOEKTOB WJM YYeOHBIX HWCCIIEIOBAaHUH, TPH O3TOM T'PAMOTHO
WCIOJIb30BaTh M3YYEHHBIM MOHATHHHBIN anmapaT Kypca (QHU3UKH,
COTIPOBOKJATh BHICTYIUICHUE TIPE3CHTAIINCH;

MIPH BBHITIOJTHEHUH Y4eOHBIX MPOEKTOB M MCCIIEOBAHHN pPaCTIpEIeisTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JEHCTBHI, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh TIpYIIBl, BBICTpPAaUBaTh
KOMMYHHUKaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K koHny o0yuenus B 8 kjacce mpeaMeTHbIe pe3ylbTaTbl Ha 0a30BOM
YpPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUIA:

UCIIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJEKYN, TEIIOBOE
NBUKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIEeCTBa,
KpUCTAJUTMUECKUE U aMOp(HbIE TeJla, HACHIIIEHHBIA 1 HEHACBIICHHBIN
map, BIJIQXHOCTb BO3JyXa, TEMIEpaTrypa, BHYTPEHHSISI OSHEPrus,
TEIUIOBOM  JBUTATEb, JJIEMEHTApHBIA  AJIEKTPUYECKUM  3apsij,
JNIEKTPUYECKOE T0Jie, MPOBOAHUKU M JAUANIEKTPUKH, IOCTOSHHBIH
ANEKTPUYECKHII TOK, MAarHUTHOE TI0JIE;

pa3nuuaTh sSBIEHUS (TEIJIOBOE PACIIMPEHHE U C)KaTHe, TeIyioneperaya,
TEIUIOBOE  paBHOBECHE, CMAuMBaHHWE, KANWUISIPHbIE  SIBJICHHS,
ucrapeHue, KOH/ICHCAIus, IUIaBIICHUE, KpUCTAITU3aUs
(oTBepaeBaHMEe), KWUIIEHWE, Temonepeaaya (TEIIONPOBOJIHOCTD,
KOHBEKIIHS, U3JIy4eHUE), DIEKTPU3alUs Tell, B3aUMO/ICHCTBHIE 3apsi0B,
NeNCTBUA ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHICTBME MAarHUTOB, IECTBUE MAarHUTHOTO TOJIS1 HA IPOBOJHUK
C TOKOM, DJJEKTPOMAarHUTHasT HWHIYKIUs) 1O ONHUCAHMI0 HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JTaHHOE (PU3MUECKOEe SBJICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3UUYECKUX SBICHUN B
OKpY)KaoIlleM MHpE, B TOM 4YHUCIIe (U3NYECKHE SBJICHHS B MPUPOIC:
MOBEPXHOCTHOE HATSHKEHHWE W KaNWUISIpHbIE SBICHHUS B NPHUPOJE,
KpUcTajuibl B mpupoie, uzinydeHue CoiiHLa, 3aMmep3aHue BOJOEMOB,




MOpCKHE Opu3bl, 0Opa3oBaHHWE pOCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKHE SBICHUS B arMocdepe, 3JIEKTPHUECTBO IKHUBBIX
OpraHu3MOB, MAarHUTHOE ToJie 3emild, JApeiid MoJIoCoB, pPOJIb
MarHUTHOTO TOJIS JJIs )KU3HU Ha 3emiie, MOJIIPHOE CHUSHUE, MPH 3TOM
NEepeBOUTh  TMPAKTHUECKYI0  3aadyy B  y4eOHYI,  BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKHUX SBICHUM;
ONHCBHIBATh HW3YyYCHHBIC CBOWCTBA Tel W (DU3WYECKHUE SIBICHHA,
UCTIONB3YSl  (DU3MYECKHE BEIWYHMHBI  (TeMIlepaTypa, BHYTPEHHSSA
SHEPTHs, KOJMYECTBO TEIUIOTHI, YIENIbHAS TEIUNIOEMKOCTh BEIIECTBA,
yIelbHasl TEIUIOTa IIABJICHUS, YIENIbHAs TEIUIOTa mapooOpa3oBaHUs,
yleiabHas TeIuloTa CropaHus TOIUIMBA, KO3((ULHEHT MOJIE3HOTO
NEWCTBUSl TEIUIOBOW MAIIWHBI, OTHOCHTENBHAS BIAXKHOCTH BO3JyXa,
DIIEKTPUUYECKUIA 3apsiji, CHJIa TOKa, OJJIEKTPUUYECKOE HampsDKEeHUe,
COTIPOTHBIJICHUE TPOBOJHHKA, YACTHHOE CONPOTHUBICHHE BEIIECTBA,
paboTa ¥ MOIIIHOCTH AIIEKTPHUYECKOTO TOKA), TPU ONMHCAHUH TPABUIILHO
TPaKTOBaTh  (PM3MUYECKHH  CMBICT  WCIIOJIB3YEMBIX  BEJIHYMH,
0003Ha4YeHHs] ¥ €IUHULBI QU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIMAE JIaHHYIO  (U3WYECKYI0 BEIHYUHY C  JPYTHMHU
BEJIMYMHAMH,  CTPOUTh  TIpadUKd  W3YyYCHHBIX  3aBUCHUMOCTEH
(bMBUYECKUX BEIIMYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3UYECKUE SBICHUS M IPOIECCHI,
WCIIOJIb3YS OCHOBHBIE TOJIOKEHHSI  MOJIEKYJISIPHO--KHHETUYECKOU
TEOpPUU CTPOEHUS BEIIECTBA, MPHUHIMII CYNEPHNO3UIUU Tojeil (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Owma i
ydyacTka uenu, 3akoH JDxoyns—JIeHna, 3aKOH COXpaHEHUs HSHEPTHH,
IIPH 3TOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aMUCHIBATH €TI0
MaTeMaTHYeCKOE BhIPAKECHUE;

OOBACHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE  CHUTyallMil  MIpaKTUKO-OPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OObICHEHUE U3 1—
2 JOTMYECKHUX IIaroB ¢ Omnopoil Ha |—2 Wu3y4EeHHBIX CBOWCTBA
(u3nuecKux SABICHUHN, (PU3NYECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEII;
pemiate pacy€THblE 3aqaud B 2—3 JEHCTBUS, WCIOJIB3YS 3aKOHBI H
(hopmyIibl, cBs3bIBatOLIME (PU3NYECKUE BEIMUMHBL: HA OCHOBE aHAIN3a
YCIIOBUS 3a/la4M 3alKChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JMaHHBIX JUISI pEHIeHHUs 3a/Jadyd, BBIOUPATh 3aKOHBI W  (OPMYIHI,
HeoOXoauMbIe Ui €€ pelleHUs, NPOBOJUTH PACUETHl M CPaBHUBATH
NOJydeHHOE 3HaueHWe (U3NYECKON BEIMYUHBI C M3BECTHBIMU
JTAHHBIMU;

pacrio3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXHO pPEIUTh MpPU TOMOIIH
(U3NYECKUX METOJIOB, UCIOJIB3Ysl ONMHUCAHUE UCCIIEAOBAaHUS, BbIIEIATh
NpOBEpsEMOE MPENONI0KEHNE, OICHWBAaTh IPABHJIBHOCTh IOPSIKA
IPOBEICHUS HCCIIEI0BAHUS, JIeNIaTh BHIBOJIBI,

MPOBOJIUTH ONBITBI 10 HAONIOACHUIO (PU3MUECKUX SIBICHUNA WM
¢u3n4yeckux CBOWCTB Ten (KAaMWUISIPHBIE SBICHHUS, 3aBUCHUMOCTD
JIaBJICHUs BO3JlyXa OT €ro o0b&éMa, TeMIepaTypbl, CKOPOCTH Ipolecca
OCTHIBaHMS M HarpeBaHMsl IMpH HM3IYYEHUH OT LBETa H3JIydaromei




(nmormnomaronieil) MOBEPXHOCTH, CKOPOCTh HUCIApPEHUsT BOJABI OT
TEMIEPaTyphl KUAKOCTH U IUIOHIAIU €€ MOBEPXHOCTH, AIIEKTPU3ALUS
TEJ W B3aUMOJCUCTBUE DJIEKTPUUECKUX 3aps/iOB, B3aMMOJICHCTBHE
MMOCTOSIHHBIX MarHUTOB, BU3yaJIM3aIlisl MATHATHBIX MOJICH MOCTOSTHHBIX
MarHuTOB, ACWUCTBUS MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM,
CBOWCTBA AJIEKTPOMArHUTa, CBOMCTBA AIIEKTPOABHUrATENs MOCTOSHHOTO
ToKa): (opMyIHpoBaTh MPOBEPSEMBbIC TPEIIIOIOKEHUS, COOUPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 000pYyJOBaHNUs, OMUCHIBATH XOJI OTIBITA
1 GOPMYITUPOBATH BHIBOJIBI,

BBITIOJIHATh ~ TIPSMBIE  W3MEPEHUS TEMIIEpaTypbl, OTHOCHUTEIHHON
BJIQJKHOCTH BO3/yXa, CHJBI TOKAa, HANPSDKEHUS C HCIOJIb30BAaHHEM
AHAJIOTOBBIX TIPUOOPOB U ATYUKOB (PU3NIECKUX BEIMYMH, CPAaBHUBATH
pe3ynbTaThl  M3MEpPEeHUM ¢ y4€TOM  3aJaHHOM  aOCOJIFOTHOM
MOTPEITHOCTH;

MIPOBOJUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3NYECKON BEITMUMHBI
OT Jpyroil ¢ HCHOJb30BAaHUEM IMPSAMBIX H3MEpEeHUIl (3aBUCUMOCTh
COTIPOTHUBJICHUSI TIPOBOJHHUKA OT €r0 JUTHHBI, TUIOHIAIU IOTIEPEUIHOTO
CeUeHMsI M YIEITBHOTO COTPOTHBIICHUS BEUIECTBA MPOBOJHUKA, CHIIBI
TOKa, WAYIIETO Yepe3 MPOBOTHHUK, OT HANPSHKCHUS Ha IMPOBOTHHKE,
WCCIIe/IOBaHUE TIOCIIEIOBATEIFHOTO ¥ TAapaJUICNIbHOTO COCIMHEHHH
MIPOBOJIHUKOB): TUIAHUPOBATH HCCIIEIOBaHHUE, COOMPATh YCTAHOBKY W
BBITIOJIHATh U3MEPEHUS, CIEAYS MPeUI0KEHHOMY IJIaHy, (UKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJE TaOnUIl U rpaduKoB,
JIeNiaTh BBIBOJIBI 110 pe3ysibTaTaM HCCIeI0BaHMUS;

MPOBOJUTH KOCBEHHbIE HM3MEPEHHs (PU3MUECKUX BeIMUYUH (yAeiabHas
TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHUE IPOBOJHUKA, paboTa Hu
MOIIHOCTb AJIEKTPUYECKOTO TOKA): MIIAHUPOBATh U3MEPEHHUS, COOUPATh
9KCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIEAys MPEAI0KEHHON UHCTPYKIIUU,
Y BBIYUCIISTH 3HAUYEHUE BEINYMHBL;

coOnroAaTh MpaBWiIa TEXHUKU Oe30MacHOCTH mpu padoTe ¢
71a00paTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HMX ONUCaHUS (B TOM 4YHUCIE:
CUCTEeMa OTOIICHUSI JOMOB, TUTPOMETP, NapoBas TypOHHA, aMIIEpPMETP,
BOJIbTMETP, CYETUUK AIIEKTPUUECKON SHEPTUH, FIEKTPOOCBETUTEIbHBIC
pUOOPHI, HarpeBaTe/IbHbIC AIEKTPONTPUOOPHI (mpumepsr),
ANIEKTPUYECKHE MPEIOXPAHUTENH, JJIEKTPOMArHUT, JJIEKTPOABUTATENb
IIOCTOSIHHOTO TOKa), MCIOJIb3Yysl 3HAHUS O CBOWCTBaX (PU3MUECKUX
SBJICHUH U HEOOX0MMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MpPOCTbIE TEXHHYECKHE YCTPOICTBA M HM3MEpPHUTEIbHbIE
npuOOpbl TO CXeMaM M CXEMaTHYHBIM pPUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOPaHUs, SJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI IEKTPUUECKUX
Hene C TOCIeNOBaTENIbHBIM M MapajuIeTIbHBIM  COEAMHEHUEM
9JIEMEHTOB,  pasziuyasi  yCIOBHble  OOO3HAYeHHs  IJIEMEHTOB
ANIEKTPUUYECKHX IIeTIeH;

MPUBOJUTh TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax)




MPAKTUYECKOTO HCIOJb30BAHUS (PU3NYECKUX 3HAHHWN B IMOBCEIHEBHON
YKU3HHU 7151 00ecriedeHnst Oe30MacHOCTH TIPU OOpaIleHu ¢ MpudopaMu
U TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHHUS 370POBbs M COOMIOICHNUS
HOPM 3KOJIOTMUECKOT'0 MOBEJICHUS B OKPYXKAIOUIEH cpee;
OCYILECTBJIATh IMOUCK HH(MOpMauuu (QU3MUECKOTO COAEpPKAHUS B
HHTrepHeTe, Ha OCHOBE MMEIOIMXCS 3HAHUKW WM IIYTEM CpaBHEHUSA
JIOTIOJTHUTEIFHBIX MCTOYHUKOB BBIACIATH HMH(OPMALUIO, KOTOpas
SIBJISIETCS TPOTUBOPEUMBOM UIIM MOXKET OBITh HEOCTOBEPHOI;
UCIOJIb30BaTh IIPU  BBINOJIHEHWM Y4YEOHBIX 3aJaHUMl  Hay4HO-
-TIONYJSAPHYIO JUTEPATypy (GHU3NUYECKOTO COJCpKAaHUs, CIPABOYHBIC
Marepuanbl, pecypchl cetu HTepHer, Bmameth npuéMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMALIUU W3 OJIHOU
3HAKOBOM CHUCTEMBI B IPYT'YIO;

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHUS,
0000mass uHGOPMAIMIO W3 HECKOJIBKUX HMCTOYHUKOB (DUIUYECKOTO
COJIep’)KaHHsA, B TOM 4YHCIEe NyOIWYHO NPEICTABISATh PE3YIbTAThI
MPOEKTHOM MM HCCIEIOBAaTENbCKOM JESITENbHOCTH, IPH ITOM
IPAaMOTHO HCIIOJIb30BaTh H3YYEHHBIN NOHATUUHBIM anmapar Kypca
(bu3HKHN, COMPOBOK/IaTh BBICTYIJIEHUE MPE3EHTaLIUEl;

MIpU BBINOJHEHUU YUEOHBIX MPOEKTOB M MCCIEAOBAHUN (PUINYECKUX
MIPOLIECCOB pacHpeneNaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHM 33Ja4aMU, CJICIUThH 3a BBITIOJHCHUEM IIJIaHa ACHCTBUN
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKIJIAJ B
JESITEILHOCTD IPYIIIBI, BBICTPanuBaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, IIPOSIBIISAA TOTOBHOCTD pa3peraTb KOHQIUKTHI.

K koHny o0ydeHus B 9 KJjacce IMpeIMeTHbIe pe3ylbTaTbl Ha 0a30BOM
YpPOBHE JOJKHBI OTPaXaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHS: CHUCTeMa OTcuéra, MaTepuajbHas TOuKa,
TpaeKTopus, OTHOCHUTEJIBHOCTD MEXaHUYECKOTO JIBUKCHMUS,
nepopmarus (ynpyras, miacTuyeckas), TpeHUe, LIEHTPOCTPEMHUTENBLHOE
YCKOpEHHUE, HEBECOMOCTh U NEPErpy3Ku, HEHTP TSKECTH, aOCOTIOTHO
TBEpAOE TeNO, UEHTP TKECTH TBEPIOrO Tella, paBHOBECHE,
MeXaHW4YeCcKHe KOoJeOaHUsS W BOJIHBI, 3BYK, MHPPA3BYK U YIbTPa3BYK,
AIEKTPOMArHUTHBIE BOJIHBI, IIKajda S3JIEKTPOMArHUTHBIX BOJH, CBET,
ONMU30PYKOCTh M JalbHO30PKOCTb,  CHEKTPbI  HCIYCKaHUS U
norjouieHus, anbda-, 0eTa- U raMma-u3JIydeHusi, U30TOMbI, SJEpHAs
JHEPreTHKa;

pa3nuuath SBJICHUS (paBHOMEpPHOE U HEpaBHOMEPHOE MPSMOJIUHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEHUE, CBOOOIHOE
najeHue  Tel, pPaBHOMEpPHOE  JBWKEHHE 10  OKPYKHOCTH,
B3aMMOJICIICTBHE TeJ, pEaKTUBHOE [IBIKEHHE, KojebaTelbHOe
NBUKEHHE (3aTyXalollfe ¢ BBIHYXKICHHbIE KOJIeOaHHs), PE30HAHC,
BOJHOBO€  JIBIDKEHHME,  OTpaK€HUE  3ByKa,  HNPSIMOJIMHEHHOE
pacmpocTpaHeHHe, OTPAKEHHE W NPEIOMJIIEHHE CBETa, MOJHOE
BHYTPEHHEE OTpaKEHHE CBETa, pa3lio’KeHHE Oelloro CBeTa B CIIEKTP U
CIIOKEHHUE CHEKTPalbHBIX LIBETOB, AUCIEPCHUS] CBETA, €CTECTBEHHAas
PaaMOaKTUBHOCTh, BOZHUKHOBEHUE JTUHEHUATOrO CIEKTpa M3ITyYCHHUS)




[0 ONMCAHHUI0O MX XapaKTepPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3HUYECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3WYECKUX SBJICHUU B
OKpyXKaroleM Mupe (B TOM uucie (U3NYEeCKue SBJICHUS B IPUPOJE:
OPUJIMBbI U OTJUBBI, JABWKeHUE 1aHeT CoOJIHEYHON CHUCTEMBI,
pEaKTUBHOE JBW)KEHHUE JKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB
KUBOTHBIMH, 3EMJIETPSCEHUE, CEHCMHUYECKUE BOJIHBI, IIyHaMH, 3XO,
L[BETa TE€JI, ONTUYECKUE SIBICHUS B MPUPOJE, OMOJOTHYECKOE IeHCTBUE
BUIMMOTO, YABTPA(pHOJIETOBOTO W PEHTTEHOBCKOTO  H3ITy4CHHI,
€CTECTBEHHbIM  paJMOAaKTUBHBIA  (OH,  KOCMUYECKHE  JIy4H,
paAMoOaKTUBHOE U3IY4Y€HHE TMPUPOJHBIX MHHEpAIoOB, JeiCTBHE
PaAMOAKTHUBHBIX H3JIyU€HUH Ha OpraHu3M 4YejloBeKa), MpU ITOM
MEepPEeBOIUTh  MPAKTHUUECKYK  3aJady B  y4eOHYI0,  BBIJENSTH
CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBIICHUI;
ONMCHIBaTh H3YYEHHBbIE CBOMICTBAa Ten U (uU3MUecKue SBIICHUS,
WCTONIB3YS (pU3MUEcKHe BEIUYMHBI (CpPelHsss U MIHOBEHHAs CKOPOCTb
Tela NpPU HEPAaBHOMEPHOM JBUKEHHH, YCKOpEHHUE, IepeMelleHHe,
MyThb, YIJIOBasi CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHIIA TAKECTH,
yCKOpeHHe cBOOOJHOIrO MajeHus, BEC Tella, UMITYJIbC TEla, UMILYJIbC
CWJIBI, ME€XaHHWYecKasi paboTa M MOIIHOCTb, NMOTEHIMAJIbHAS SHEPrUs
TeNa, MOJHATOr0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHIMANbHAS SHEPTUs
CKaTOM TNPYXKHUHBI, KUHETHUYECKas HSHEPrus, IOJHAs MeXaHUYecKas
SHEprus, MEpUoJ M YacToTa KojeOaHWH, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKA3aTelb IPEJIOMIICHHS
cpeabl), MpHU OMHMCAHUM IPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICI
UCIOJb3yeMbIX BEIMYMH, OOO3HAYEHUS U EIUHULBI (PU3NUECKUX
BEJIMYMH, HAXOIUTh (DOPMYIbI, CBSA3BIBAIOIIME JAHHYIO (U3UUECKYIO
BEIMYMHY C JPYTMMHU BEJIMYUMHAMM, CTPOUTH TIpapUKH H3y4EHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOICTBA Tell, (U3UYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3YS 3aKOH COXPAaHEHHs SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHMS,
IOPUHIUI CYNEPNO3ULUN CHUJI, NMPUHLUI OTHOCUTENbHOCTH [ ammies,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA, 3aKOHbBI OTPAXKEHUS U
IPEIOMIIEHUS] CBETa, 3aKOHbI COXPAHEHHs 3apsIOBOIO M MacCOBOIO
qyucel IMpU SAEPHBIX PpEaKUusaX, NP OSTOM JIaBaThb CJIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro0  MaTeMaTHYecKoe
BBIpA)KEHUE;

OOBSICHATH (PU3MUECKUE IMPOIECChl U CBOICTBA Tel, B TOM YHCJE U B
KOHTEKCTE  CHUTyalluil  IPAaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh NPUYMHHO--CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
2—-3 JIOTMYECKHUX IIaroB ¢ OMOpodl Ha 2—3 M3y4eHHBIX CBOICTBa
(bu3nYecKux ABICHUH, (PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pematb pacy€THble 3a7a4yM  (OMHMparolMecs Ha cucrtemMy wu3 2-3
ypaBHEHMH), HCHOJb3Yysd 3aKOHBI M (OPMYJbI, CBS3BIBAIOIINE
¢u3nyeckue BeNWYMHBI: HAa OCHOBE aHajiM3a YCJIOBHMS 3aJlauu
3alMChIBaTh  KPAaTKOE YCJIOBHE, BBIABIATh HEIOCTAIOIIME  WIH
M30BITOYHBIE JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE




JUIL pelleHHs], MPOBOAMUTH PACUYETHI M OLEHHUBATH PEATUCTUYHOCTD
MOJIy4EeHHOTO 3HaUeHUs (PU3NYECKON BEINYHHBI,

pacrio3HaBaTh NpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPH TOMOIIH
(U3NYECKUX METOJIOB, UCIOJB3Ysl ONMHUCAHUE WCCIICAOBAHUS, BBIICIATD
IPOBEPSEMOE MPENOI0KEHNE, OICHUBATh IMPABWIBHOCTh TOPSIKA
NPOBE/ICHUSI HWCCIICAOBAHUS, JIeJIaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

IPOBOJIUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUN WIN
(u3nYecKuX CBOMCTB TeJ (M3ydeHHe BTOpOro 3akoHa HeroToHa, 3aKoHa
COXpaHEHHS SHEPIHH, 3aBUCUMOCTh MEpPHOAa KOJIeOaHUU MPYKUHHOTO
MasiTHHKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYIbl MaJIbIX KoJIeOaHUM, NPSMOJUHEHHOE pacnpoCTpaHEHHe
CBETa, pa3liOKeHHe OeNoro cBeTa B CHEKTpP, H3YUYeHHE CBOWCTB
M300pakeHMs B TUIOCKOM 3€pKalie M CBOMCTB M300pakKeHHUs IIPeIMETa B
coOuparoiiel TuH3€e, HaOII0AEHNE CIIOIIHBIX U JIMHEHYaThIX CIIEKTPOB
M3JIYy9eHHS): CaMOCTOSTEIIBHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO
Habopa 000pyIOBaHMsI, OMUCHIBATH XOJ OMBITA M €r0 Pe3yIbTaThl,
(hopmyIUpOBaTh BBIBOJIBI;

MPOBOJIUTH TPH HEOOXOJUMOCTH CEPUI0 TPSIMBIX HW3MEPEHUH,
ompenensis CpelHee 3HAaYeHHE H3MepsieMoil BeauuuHbl ((POKycHOE
paccTosiHie COOMparoIIe JMH3bI), O00OCHOBBIBATH BBHIOOP crmocoOa
n3MepeHus (M3MepUTEIHLHOTO TpUbopa);

MPOBOJUTH HCCIENOBAaHHE 3aBUCUMOCTEH (U3NYECKHX BEIMYUH C
WCIOJIb30BAHMEM MPAMBIX U3MEPEHHUH (3aBUCUMOCTh IMMYTH OT BPEMEHHU
MIpU PaBHOYCKOPEHHOM JBMKEHHH 0€3 HadallbHOM CKOpOCTH, Meproaa
KoJieOaHui MaTeMaTH4YeCKOr0 MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)KeHUsl CBeTa OT YIJia MaJeHus U yria IpeJoMIICHHUs OT yria
NaJIeHUs): IUIAaHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIBHO COOHpAaTh
YCTaHOBKY, (HUKCHUPOBATh pE3yJAbTaThl IOJYYEHHON 3aBUCUMOCTHU
(bu3nyecKux BEITUYHUH B BHUJIE TaONHIl U TpaduKOB, AeJaTh BHIBOAbBI 110
pe3ylibTaTaM UCCIIeOBaHMUS;

IPOBOJAUTH KOCBEHHBIE HM3MEpPEHUs (PU3NUECKUX BEIUYUH (CpemHsis
CKOPOCTh M YCKOpEHHE Tella MpPU PABHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHUE CBOOOIHOTO MAACHHUS, )KECTKOCTh MPY>KUHBI, KOIPPHUIIHESHT
TPEHUsI CKOJIBKECHHsI, MEXaHu4Yeckass paboTa M MOIIHOCTh, YacTOTa U
nepuoj; KojlebaHuid MaTEeMaTHYeCKOTO M MPYKUHHOTO MAaSTHUKOB,
ONTHUYECKash CWiIa coOuparomel JIUH3bI, paAUOAKTUBHBIN (OH):
IUTAHUPOBATh U3MEPEHHUSI, COOUPATH SKCIIEPUMEHTATBHYIO YCTAHOBKY U
BBIMOJIHATh ~ M3MEPEHUs, cilenysd MpeUIoKEHHOH  MHCTPYKIHH,
BBIUHCTIATh 3HAYCHHE BEIMYMHBI W aHAIM3HPOBATh IOJTYUYECHHBIE
pe3ynbTaThl ¢ YUETOM 3aJaHHOM MOTPEeIIHOCTH U3MEPEHUH;

coOmogaTh TpaBWiIa TEXHUKM Oe30macHOCTH Mpu  pabore ¢
1a00paTOPHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE TNPH3HAKK H3YYEHHBIX (U3UYECKUX MOJETCH:
MaTepHualibHas TOYKa, a0COIIOTHO TBEPAOE TENO, TOYCUHBIH MCTOYHUK
CBeTa, Nyd, TOHKas JIMH3a, TUTAHETapHas MOJEIb aTroMma, HYKIOHHAas
MO/IeJIb aTOMHOT'O SI7Ipa;




XapaKTepu30BaTh NPUHIMIBI JEHCTBHS W3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX ONUCAaHUS (B TOM YHUCIE:
CIUJOMETp, JATUYUKU IIOJIOKEHUSI, PACCTOSHUS U YCKOPEHMS, PAKeTa,
9XOJIOT, OYKH, MEpUCKom, (oroammapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHoib3ys 3HAHUA O
CBOWMCTBaX (HM3MYECKUX SIBICHUH W HEOOXoAuMble (U3NIECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BAaTh  CXEMbl U CXEMaTUYHbIE PUCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENBHBIX npuOopoB U
TE€XHOJIOIMYECKUX IPOLIECCOB IPHU PEIICHUU Y4eOHO--NPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBbI JUIsl TIOCTPOEHUSI U300paXKeHUIl B IJIOCKOM
3epKajie U coouparoliei JuH3e;

MPUBOJUTh NpUMEpHl (HAXOAUTh HMHPOpPMAIMI0 O MpHUMepax)
MPaKTUYECKOIO HCMOIb30BaHUs (U3NYECKUX 3HAHUI B MOBCEAHEBHOU
YKU3HU ISl 0O0ecTieueHnsi 0€30MacHOCTH MPU 00pallleHuu ¢ Mpubopamu
U TEXHUYECKUMHU YCTPONCTBAMU, COXPAaHEHUS 370pOBbs U COONIIOIEHUS
HOPM 3KOJIOTMYECKOT0 MOBEACHMS B OKPYKAIOLIEH Cpeae;
OCYILIECTBIIATh MOUCK HHGOpManuu (PU3MYECKOTO COAEpPKAHUS B
HNutepuere, caMocTosTeNbHO (GOPMYIHPYST TOWCKOBBIM  3armmpoc,
HaXxOQUThb  MYTH  OMNpeAeNieHUus  JOCTOBEPHOCTH  MOJy4YEHHOM
nH(popMallUM Ha OCHOBE MMEIOLIMXCS 3HAHUN M JONOJHUTENIbHBIX
HWCTOYHUKOB;

WCIOJIb30BaTh TpPU  BBIIOJHEHUU Y4YEOHBIX 3aJaHUl  Hay4yHO--
MOMYJISIPHYIO JIUTEpaTypy (GU3UYECKOTO COJEp’KaHUs, CIPAaBOYHBIE
Marepuanbl, pecypchl ceth  MHTepHeTr, Buaaerb NpuUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMALUK U3 OJIHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHMEHHbBIE U YCTHBIE COOOILIEHUS HA OCHOBE
UH(GOPMALIMU U3 HECKOJIBKUX HUCTOYHHMKOB (DM3MUYECKOTO COAEP KAHMUS,
nyOJIMYHO MIPEACTABIIATh pe3yNbTaThl MIPOEKTHOM W
HCCJIEI0BATENIbCKOM EATEIbHOCTH, TP 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3YYEHHBI TOHATUHHBIA anmapar HM3y4aeMoro paszziena (U3UKH U
COMPOBOXKIATh BBICTYIJICHHE Mpe3eHTaluel ¢ y4éToM 0coOeHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.
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