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no

PU3UKE

10-11 KJIACC ( 6a30Bblii ypoBeHb)

pa3paboTaHa Ha OCHOBE:
aBTOpPCKON paboueit mporpammbl 1o ¢usmke it 10-11 xmaccoB: ®Pusmka. Pabouas

nporpamma K Juaun YMK I'.S. Msakumesa, M.S. ITerposoii. 10-11 kmaccer: yue6. mocodue st
o0meoOpazoBat. opranu3aiuii: 6a3oBbeiii ypoBenb / M. S1. [lerpora, W.I'. Kynmukosa , M.: [Ipoda,
2019.
[IpenogaBanue BeneTCs MO YYCOHUKY

I'.4A. Makumes, M.S. [lerpoBa. . «®uzukal 0 kmace» M.:[Ipoda, 2019 1.

I'.4. Makumes, M.S. [lerpoBa. . «®@usukal 1 kmace» M.:[Ipoda, 2019 1.

KosnuecTBO yueOHBIX 4acoB, Ha KOTOpbIE paccuntana mporpamma: 10 kinace — 34 gaca (14ac
B Hememo), 11 kmacc —33 vaca (1 yac B Henemo). Bcero-67 yacos.
Pazpabotunku
Kotkmit A.A.,
Kynacosa E.A.
2022 r



|. Ilnannpyemble pe3yabTAThl OCBOCHHS Y4eOHOI0 NpeaMeTa

JInYHOCTHBIE pe3yIbTaThl:

. YMEHUE YIPABIATH CBOECH MO3HABATEIbLHOU NEATEILHOCTBIO;

. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIEC CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEM JKU3HU; CO3HATEJIbHOE OTHOIIEHME K HEIPEPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICITHOM MPOPECCHOHATBHON M 00IIECTBEHHOU IeATSIIHOCTH,

. YMEHHE COTPYIHUYATh CO B3pPOCIBIM, CBEPCTHUKAMHU, JETbMU MJIQJLIEr0 BO3pacra B
00pa30BaTeNIbHOM, yueOHO-NCCIIEI0BATEIbCKON, MPOSKTHON U APYrUX BUJAX ESTEIbHOCTH;

. c(OpPMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKH; OCO3HAHME 3HAYMMOCTH HAyKM, BIAJECHUSA JOCTOBEpHOH uHpopmauuend o
MepeIoBbIX

JOCTHKEHHUSIX U OTKPBITHSIX MHUPOBOM M OTEUYECTBEHHON HAyKH; 3aWHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUAX 00 YCTpOMCTBE Mupa U OOIIeCTBAa; FOTOBHOCTh K HAYYHO-TEXHHUYECKOMY
TBOPUYECTBY;

. YyBCTBO TOPJIOCTH 32 POCCUHCKYIO (DPU3UUYECKYIO HAYKY, TYMaHU3M;

. MOJIOKUTETIFHOE OTHOIICHUE K TPYAY, LIeNeyCTPEMIEHHOCTh;

*3KOJIOTHYECKasi KyJabTypa, OepeKHOE OTHOLIEHHE K pOJHON 3emiie, HPHUPOIHBIM
6orarcrBam Poccun u mMupa, MOHMMaHKE OTBETCTBEHHOCTH 3a COCTOSIHUE NMPUPOTHBIX PECYPCOB

Y pa3yMHOE IPUPOJIOTIOTE30BaHUE.

MeTtanpeaMeTHbIe pe3yJabTAThI:

1) PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE e CTBUSA

BbINyCKHUK HAYYUTCS:

. CaMOCTOSITENILHO ONPEAETATh LU, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H
B 00pa30BaTEIbHOM IEATEIHHOCTH U )KU3HEHHBIX CUTYAIUsX;

. OIICHUBATh PECypChl, B TOM YHCIIE BpeMS U Jpyrue HeMaTepHallbHBIE PECYPCHI,

H606XOI[I/IMBIC JJIA JOCTHXKCHUA ITOCTaBJICHHON PaHeC LCJIn;

. COIOCTABIISATh MMEIOIIHECS BO3MOKHOCTH W HEOOXOIUMBIE Ul AOCTHKCHUS U
pecypcesl;
. OpraHu30BbIBaTh d(PPEKTUBHBIA MOUCK PECYpPCOB, HEOOXOTUMBIX ISl JTOCTHKEHHS

IMOCTaBIICHHOM CIIN,
° ONpCACIIAAThL HECKOJIBKO HYTCﬁ JOCTHKEHUS TTOCTaBICHHOM JA(SAI0% 0
® BLI6I/IpaTB OIITHUMAaJIbHBIN nOyTb JOCTUKCHUA 1LCIU C YUYCTOM B(I)(I)CKTI/IBHOCTI/I

pacxogoBaHUus PECYPCOB U OCHOBBIBAACH HA COO6pa)KeHI/I$IX 9THUKU U MOpaJiu,
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® 3alaBaTb MMapaMCTpbl U KPUTCPHUHU, IO KOTOPBIM MOXKHO OINPCACIMTb, YTO LCJIb

JOCTUTHYTA;
. COIOCTABJIATH IOJYUYEHHBIN pe3yabTaT AEATEIbHOCTH C [IOCTAaBICHHOMN paHee LEIbIO;
. OILICHUBATh MOCIIEACTBUS JOCTHKCHHUS TIOCTABICHHOH 1IeTTN B YUeOHOH JeATeIbHOCTH,

COOCTBEHHOM KHM3HH U JKU3HU OKPYKAIOIIUX JFO/ICH.
2) Ilo3naBaTenbHbIE yHHBepPcaAJIbHbIE YUeOHbIe JelCTBUS

BbInycKHUK HAy4YUTCS:

. KPUTHUYECKH OLIEHUBATh M UHTEPIPETUPOBATH NH(POPMALUIO C Pa3HbIX MO3ULUH;
. pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNS B NHPOPMALIMOHHBIX HCTOUYHUKAX;
. HCIIOJIb30BATh Pa3JINYHbIE MOJEIIBHO-CXEMATUYECKUE CPEICTBA JUISl MPEICTaBICHUS

BBISIBJICHHBIX B MH()OPMAITMOHHBIX HCTOYHUKAX MPOTUBOPEUHIA;

. OCYIIECTBJISITh PAa3BEPHYTHIH WH(OOPMAIMOHHBIA TOUCK M CTaBUTh HA €r0 OCHOBE
HOBBIE (YueOHBIE U TTO3HABATEIbHBIC) 33/1a4H;

. HCKaTh U HAXOJUTh 000OIIEHHBIE CTIOCOOBI PEIICHUS 3a/1a4;

. MPUBOJUTH KPUTUYECKHE APTYMEHTHI KaK B OTHOIICHHH COOCTBEHHOTO CYXICHUS,
TaK U B OTHOLICHUH JACUCTBHI U CYXKJIEHUI APYroro;

. aHAJIM3UPOBATH U MPEOOPa30BbIBATH MTPOOIEMHO-TIPOTUBOPEUNBLIE CUTYALIUN;

. BBIXOJIUThH 32 PAMKH y4eOHOTO MpeIMeTa U OCYIECTBIATh LeIeHaIIpaBIeHHbIN ONCK
BO3MOXHOCTEH IIHPOKOTO MEPEHOCca CPEACTB U CIIOCOOOB JIEHCTBUS;

. BBICTPAWBaTh HMHIUBUAYAIbHYIO  00pa30BaTElIbHYI0 TPACKTOPHUIO,  YUUTHIBAs
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUCHUS;

. MEHATh M YAEPKHUBATh pa3Hble MO3UIMU B IO3HABATEJILHON NEATEIBHOCTH (OBITH
YUYEHUKOM U  yuyuTeneM; (QOopMyIHpoBaTh 00pa3oBaTENbHBI  3ampoc M BBINOJIHSTH
KOHCYJIbTaTUBHBIE (DYHKIIUU CAMOCTOSITENILHO; CTABUTh IPOOJIeMy U paboTaTh HAJl €€ pelIeHUuEM;
yIPaBJIsATh COBMECTHOM MO3HABATEIHHON AEATEILHOCTHIO U MOAUYUHATHCS).

3 KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA

BbInyCKHUK HAYy4YHUTCH:

. OCYILIECTBIISITh JICNIOBYI0 KOMMYHHKAIIMIO, KaK CO CBEPCTHUKAaMH, TaK U CO
B3POCIBIMH (KaK BHYTPH 00pa30BaTeIbHOM OpraHU3aIliy, TaK U 3a ee MpeeiaMu);

. MIPH OCYILECTBICHUH TPYNIOBON pabOThl OBITh KaK PYKOBOAUTEIEM, TaK U UYJICHOM
MPOEKTHOM KOMAaHJBI B PAa3HBIX pPOJAX (TeHEepaTopoM HJeH, KPUTHUKOM, HCIIOJIHUTEIIEM,
MPE3EHTYIOLIUM U T. 11.);

. pPa3BEepHYTO, JIOTMYHO M TOYHO M3JaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHUEM

aICKBATHBIX (yCTHBIX u HI/ICBMCHHBIX) SA3BIKOBBIX CPCIACTB,
3



. pacro3HaBaTh KOH(DIMKTOTCHHBIE CUTYAllMM M MPEAOTBpAlIaTh KOH(MIMKTHI J0 UX
aKTHUBHOH (a3bl;
. KOOPAMHUPOBATHh U BBIMOJHATH PadOTy B YCIOBUSAX BUPTYAJILHOTO B3aMMOACHCTBUS

(WM coueTaHus PeaIbHOTO U BUPTYaJIbHOTO);

. COTJIACOBBIBATh TIO3HMIMU WIECHOB KOMaHABI B Iporecce paboThl Haa oO0mum
MPOIYKTOM/pEIICHHEM;
. MPECTaBIATh MyOIUYHO PE3yJIbTaThl HHAUBUAYAJbHON M TPYNIIOBON JEATEILHOCTH

Kak epejl 3HaKOMOM, Tak U Mepe HE3HAKOMOW ayJUTOPUEN;

. Moa0upaTh MapTHEPOB Ul JEJOBOM KOMMYHUKAIIMA HCXONIS W3 COOOpakeHUi
pe3yIbTaTUBHOCTH B3aMMOJICUCTBUS, a HE IMYHBIX CUMITIATHIA;

. BOCIIPMHUMATH KPUTHUECKHE 3aMEUaHus KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

. TOYHO ¥ €MKO (pOPMYJIHUPOBATh KaK KPUTHUECKHUE, TAK U OJIOOPUTEIbHBIE 3aMeYaHus
B aJipec IpYrux JIOJEH B paMKax JEIOBOW M 0Opa30oBaTelIbHOW KOMMYHHKAIIMU, u30eras mpu

3TOM JIMYHOCTHBIX OIICHOYHBIX Cy)K)IGHPIﬁ.

IIpenmerHble pe3yabTatbl. B pesynbrare uzydeHus ydebHoro mpeamera «dusmka» Ha
YPOBHE CpeTHEro 00I1Iero oopa3oBaHus:

BbinmyCKHUK HA 0230BOM YPOBHE HAYYHUTCS:

— JEMOHCTPUPOBaTh HAa TIpUMEpax poJib U MecTo (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4yHOI KapTHHBI MHUpa, B Pa3BUTHUU COBPEMEHHOUN TEXHUKU U TEXHOJIOTUM, B
MPAKTUYECKOU JCSATEILHOCTHU JIIOICH;

— JEMOHCTPUPOBATh Ha IMPHUMEPaX B3aMMOCBA3b MEXIy (GU3MKOM M ApYyruMu
€CTECTBEHHBIMU HayKaMU;

— yCTaHABIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBICHUM W TPHUMEHATH
OCHOBHBIE (PH3UYECKHE MOJEIH JJIsl UX OMHUCAHUS U OOBSICHEHUS;

— UCIOJIb30BaTh MHGOpMALKMI0 (PU3UYECKOTO COACpKAHMS TMPU  PELICHUU
y4eOHBIX, TPAKTUYECKUX, MTPOEKTHBIX U UCCIIEJOBATEIbCKUX 3aJau, UHTErPUPYysd HHPOPMAIUIO
U3 Pa3IUYHBIX UCTOYHUKOB M KPUTUYECKH €€ OI[CHUBAS;

— pa3nnyaTh U YMETh UCIOJIb30BATh B y4EOHO-HUCCIIEI0BATENBCKON NESATEIbHOCTH
METO/Ibl HAYYHOTO MO3HaHUs (HaOto/IeHUe, OMMCaHue, U3MEPEHHE, SKCTIEPUMEHT, BBIBIKEHUE
TUTOTE3bl, MOJICTUPOBAaHUE U Jp.) U (opMBbI HAydyHOTO MO3HAHUS ((AKThHI, 3aKOHBI, TEOPUH),
JEMOHCTPHUPYS Ha MIPUMEPaX UX POJIb U MECTO B HAYYHOM IMO3HAHUY;

- IpOBOAUTH NPAMBIC 1 KOCBCHHBIC U3MCHCHH A (I)I/ISI/I‘-ICCKI/IX BCJIIMYHH, BLI6I/Ipa$I



M3MEpHUTENIbHBIE MPUOOPHI C YIETOM HEOOXOIMMOM TOYHOCTH M3MEpPEHHM, IUIaHUPOBATh

XO0J M3MEPEHWH, TMoJlydaTb 3HAu€HHE M3MEpSeMOW BEJIMYMHBI U  OLICHUBAThH

OTHOCHTEJIbHYIO IOTPELTHOCTH 110 3aJJaHHBIM (popMysiaMm;

— MPOBOJIUTH MCCIIEOBAHUS 3aBHCUMOCTEH MEXIy (U3NYECKUMU BEIMYMHAMMU:
MPOBOJUTh HW3MEPEHUS W OINpENeNATh Ha OCHOBE HCCIICAOBAaHMS 3HAYCHHE MapaMETpOB,
XapaKTePU3YIOIUX JMAaHHYIO 3aBHCHMOCTh MEXIy BEIUYMHAMH, M JEJaTh BBIBOJI C YYETOM
IIOIPEIIHOCTH U3MEPEHUN;

— UCTIOJIb30BATh JUISI OTIMCAaHUSI XapakTepa MPOTEKaHUS (H3MUECKUX MPOIIECCOB
¢bu3nvecKre BEIMYUHBI U ICMOHCTPUPOBATH B3aMMOCBSI3b MKy HUMHU;

- WCTIONH30BATh JIUISl OTIMCAHUSI XapaKTepa MPOTEKaHUS (U3MUECKUX MPOIECCOB
¢bu3nveckre 3aKOHbBI C YYETOM T'PAHHUI] KX IPUMEHUMOCTH;

- pemaTh KaueCTBEHHBIE 33/1a4H (B TOM YHCIIE U MEXIIPEIMETHOTO XapaKTepa):
UCTIONB3ysl MOJENH, (U3NYEeCKHEe BEIUYMHBI M 3aKOHBI, BBICTPAWBATH JIOTHUECKH BEPHYIO
HETIOYKY

00BsicCHEHUS (JI0Ka3aTeNbCTBA) IPEIOKEHHOTO B 3aJjaue Ipoliecca (SIBJICHUS);

— pelaTh pacuyeTHBIE 3a7auM C SIBHO 33JJaHHOW (PM3MYECKON MOJIENIBbIO: Ha OCHOBE
aHaJIM3a YCJIOBUA 33aJaud BBIIEIATH (PU3MUECKYI0 MOJENb, HAXOAUTh (PU3NUYECKHE BEITUYUHBI U
3aKOHBI, HEOOXOAUMBIE M JOCTATOYHBIEC Ul €€ PEIICHUs, MPOBOJUTh PACUETHl U IPOBEPATH
MOJIYYCHHBIN pe3yJIbTaT;

- YUUTBIBATh T'PAaHMIBI NPUMEHEHHS M3YYEHHBIX (U3NYECKUX MOJeNed IpU
peieHny (prU3NYECKUX U MEXKIPEIMETHbIX 3a/ay;

- UCIOJIb30BaTh MH(GOPMALMIO U NPUMEHATh 3HAHUS O NMPHHLUIAX paboThl U
OCHOBHBIX XapaKTePUCTUKAaX M3YYEHHBIX MAILIUH, IPUOOPOB U JIPYrUX TEXHUUECKUX YCTPOUCTB
IUIsl PELIeHUs IPAKTUYECKUX, y4eOHO-HCCIEe0BATEIbCKUX U IPOSKTHBIX 3a/ay;

- UCIOJIb30BaTh 3HAHUA O (PU3MUECKMX OOBEKTAaX U MPOLECcCcax B IMOBCEIHEBHON
KHU3HU JUId oOecrieueHust Oe30macHOCTH NpU OOpalleHHH C NpuOOpaMu M TEXHUYECKUMU
YCTPONCTBaMH, /115l COXpAHEHHUs 3/10pPOBbSI U COOIOAECHUS HOPM SKOJIOTHYECKOTO TMOBEACHUS B

OKPY)KaIOHICﬁ cpeac, i1 IPUHATHUA peH.ICHI/Iﬁ B IMOBCEIHEBHOM KU3HU.

BpinyckHHUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUThCSH:

- HOHUMATh U OOBSICHATH IEIOCTHOCTh (PU3UUECKOM TEOPUH, PA3INYaTh IPAHULIbI
ee MPUMEHUMOCTH U MECTO B PSAY APYTruX (PU3NUYECKUX TEOpUH;

— BIAJETh IPUEMAMH IIOCTPOCHHSI TEOPETHUYECKUX JOKa3aTENIbCTB, a TaKKe
MIPOTHO3UPOBAHMSI OCOOCHHOCTEH MpOTeKaHUs (U3MUYECKUX SIBICHUH M IMPOLECCOB HAa OCHOBE

MOJIYYCHHBIX TCOPECTHUYCCKUX BBIBOJOB u J0Ka3aTCJIbCTB,
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— XapaKTEepPU30BaTh CUCTEMHYIO CBSI3b MEXK]Iy OCHOBOIIOJATalOIIMMU HAYYHBIMU
MOHSATUSAMHU: TIPOCTPAHCTBO, BpeMsi, MaTepus (BEILIECTBO, I0JIE), IBMKEHHUE, CHJIA, DHEPT U,

— BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJATAIONUX (U3HUECKUX
3aKOHOMEPHOCTEMN U 3aKOHOB;

— CaMOCTOSITEJILHO MJIAHUPOBATH U MPOBOAUTH (PU3UUECKUE IKCTICPUMEHTHI,

— XapaKTepU30BaTh TIIO0ATBHBIC MPOOJIEMBI, CTOSIIUE TEpeld YeIOBEYCCTBOM:
JHEPreTHYECKUE, CBIPhEBBIC, IKOJIOTHUECKUE, — U POJIh (PU3UKU B PEIICHUH ITUX MPOOIICM;

— pemaTh MPakTUKO-OPHUEHTUPOBAHHBIE KAU€CTBEHHBIC M pacUeTHbIC (U3UUECKUE
3a1a4yu ¢ BBIOOPOM (U3HYECKOW MOJIETH, UCIOJIb3ysd HECKOJIbKO (PU3NYECKUX 3aKOHOB WIIU
(dhopmys, CBS3BIBAIOIINX HW3BECTHBIC (PU3WUYECKHE BEIWYUHBI, B KOHTEKCTE MEXKIPEIMETHBIX
CBSI3EH;

— OOBSICHATh TPHUHIMIBI Pa0OTHI M XapaKTEPUCTUKH M3YUYEHHBIX MAIIWH,
MPUOOPOB U TEXHUUECKUX YCTPOUCTB;

— OOBSICHATh YCJIOBUS TPUMEHEHUS (PU3NUYECKUX MOJCNICH TpPH PEIICHUN
(bu3UYecKuX 3aad, HAXOJUTh aJIEKBAaTHYIO NPEIJIOKEHHOW 3amade (PU3MUECKYI0 MOJIETb,

paszpemiath mpobiieMy Kak Ha OCHOBE UMEIOIMXCS 3HAHHM, TaK U IMPU OMOIIIH METO/I0B OLIEHKH.

IlpenMeTHBbIE PE3VabTAThI:

BbInmyCKHUK HA 0230BOM YPOBHE HAYYUTCS:

—JIEMOHCTPUPOBATh HA MPHUMEPax poJib U MeCTO (Pu3UKU B (OPMUPOBAHUH COBPEMEHHOMN
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOJCH;

—JIEMOHCTPUPOBATh Ha TMpUMepax B3aUMOCBA3b MexaAy (U3UKONM W ApYyrUMH
€CTECTBEHHBIMU HAYKaMU;

—yCTaHaBJIMBaTh B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHHM M IMPUMEHSTH OCHOBHbBIE
(buznueckue MOEIH ISl UX OMUCAHUS U OObSICHEHUS;

—HUCMOJb30BaTh HHGOpMaNNIO (U3MUYECKOTO COJEp)KaHUs MPU PEIICHUH Y4eOHBIX,
MPAKTUYECKUX, MPOEKTHBIX W HCCIENOBATENbCKUX 3aJad, UHTErpupys HuHGPOpPMALHIO U3
Pa3IMYHBIX HCTOYHUKOB U KPUTUYECKHU €€ OLICHUBAS;

—pa3nuyaTh U YMETh MCIOJIb30BAaTh B y4EOHO-UCCIEOBATENBCKON NEATETbHOCTH METOIbI
HAy4yHOTO TIO3HaHWs (HaONIOIEHUE, OINUCaHUE, H3MEPEHHe, HKCIEPUMEHT, BBIJIBI)KEHUE
TUMOTE3bl, MOJICTUPOBAaHUE U JAp.) U (OPMBI HAydHOTO TO3HAHUSA ((PAKTHI, 3aKOHBI, TEOPHUH),
JEMOHCTPHUPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM MMO3HAHUH;

—TpPOBOJUTH TPSIMbIE M KOCBEHHbIE W3MEHEHUS (U3MUECKUX BEIMYUH, BBIOMpas

HU3MCPUTCIIBHBIC HpI/I60pBI C Yy4€TOM HeO6XO,Z[I/IMOI‘;I TOYHOCTH H3MepeHHI>i, IJIaHUPOBATL XOI



M3MEpEHUH, TMOoJyyaTh 3HAYCHHE HW3MEPsIeMON BEIUYMHBI W OLIEHUBATh OTHOCUTEIBHYIO
MOTPEUTHOCTH I10 3aJJaHHBIM (POopMyIIaMm;

—TPOBOJMTH UCCIICAOBAHUS 3aBUCUMOCTEN MEXTY (PU3NIECKUMU BETMUYMHAMU: TPOBOIUTD
M3MEPEHHUsI M ONPEACIATh Ha OCHOBE MCCIIEIOBAaHHS 3HAYCHUE MapaMeTPOB, XapaKTEePHU3YIOIIHX
TaHHYIO 3aBHUCHMOCTh MEXIy BEIWYMHAMH, M JeJaTh BBIBOJ C YYETOM IOTPEUTHOCTH
U3MEPEHUN;

—HCIIONIb30BaTh JUIA ONHCAHHWS XapakTepa MPOTEKaHUS (QHU3MUYECKHX IPOIIECCOB
(bu3nvecKkre BEININHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXTy HUMU;

—WCIIONIb30BaTh U ONMCAHHWS XapakTepa TMPOTEKaHUS (QHU3MUECKHX IPOIIECCOB
¢bu3nveckre 3aKOHBI C YUETOM TPaHHIl UX TPUMEHHIIPIMEHUMOCTH;

—pemrats KayeCTBEHHBIC 3a/1au (B TOM YHUCIIE U MEKIIPEIMETHOTO XapaKTepa): UCIOIb3YS
MoOJienH, (U3MYECKHE BEIHMYMHBI W 3aKOHBI, BBICTPAMBATh JIOTHYECKH BEPHYIO IICTIOYKY
00BsicCHEHUS (I0Ka3aTeNIbCTBA) MPEUIOAKEHHOTO B 3ajjaue Ipolecca (SIBJIeHU);

—peurate pacueTHBIE 33a[auM C SIBHO 3a/IaHHON (PM3MUYECKOW MOJIETBIO: Ha OCHOBE aHAJIHM3a
YCTIOBHSI 33/1a49H BBIICISTH (PHU3UUECKYIO MOJIENb, HAXOIUTh (PH3MUECKUE BEIWYHHBI U 3aKOHBI,
HE0O0XOAUMBIE U IOCTATOYHBIE TSl €€ PELICHUs, IPOBOIUTh PAacUeThl U MPOBEPSTH MOJIy4YEHHBIN
pe3yibTar;

—YYUTBIBaTh T'PAaHUIIBI NPUMEHEHHs] W3Y4EHHbIX (U3NYECKUX MOJEIEH MpU pEIICHUU
(GU3NYECKUX U MEXIIPEIMETHBIX 3a/1ay;

—HCII0JIb30BaTh MH(OPMAIMIO U IPUMEHSTh 3HAHHUS O NMPUHLIMIIAX PabOThl U OCHOBHBIX
XapaKTepUCTUKAX W3YYEHHBIX MallWMH, NPUOOPOB M APYIMX TEXHHYECKUX YCTPOWCTB JUIs
peleHus MPaKTHUECKUX, yIeOHO-UCCIIeI0BaTEIbCKUX U IPOEKTHBIX 3a/1a4;

- MCII0JIb30BaTh 3HaHUSA O (PU3NYECKUX 00BEKTaX U Mpolieccax B OBCETHEBHOM KU3HU AJIS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALEHUHN C TPUOOpAMH U TEXHUUECKUMHU YCTPOHCTBAMM, AJIS
COXpaHEeHHUs 370POBbS U COOMIOICHHUSI HOPM 3KOJIOIMUYECKOTO MOBEICHUS B OKpYKaloIIel cpene,
JUISL IPUHATHS PelIeHUH B TOBCEAHEBHOM XKU3HHU.

MexaHnn4yeckue siBJI€HUSA

—Ppacrno3HaBaTh MEXaHMYECKHE SBJICHHS U OOBSICHATP HAa OCHOBE HMMEIOLIUXCS 3HAHHM
OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS IMPOTEKAHUS 3TUX SBJICHUN: paBHOMEPHOE U HEPaBHOMEPHOE
JBM)KEHUE, PAaBHOMEPHOE M PaBHOYCKOPEHHOE MNPSIMOJMHENWHOE JBHKEHHE, OTHOCUTEIIBHOCTh
MEXaHMUYECKOTO IBM)KEHUS, CBOOOIHOE MaJIeHUE TeJl, pABHOMEPHOE JIBUKEHHE TI0 OKPY)KHOCTH,
MHEpILUs, B3aUMOJIEHCTBUE TeJl, pEaKTUBHOE JIBUXKEHUE, Nepeiaya JAaBJIeHNs TBEpIbIMU TelaMH,

KHUAKOCTAMH H Ta3aMu, aTMOC(I)CpHOC AAaBJICHUC, IIJIaBaHUC TCJI, PaBHOBCCHUC TBCPABIX TCII,



MMEIOIIMX 3aKPeIUICHHYI0 OCh BpallleHHUs, KojebaTelbHOE JBUKEHHE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);

—OIMCHIBATh N3yYCHHBIC CBOICTBA TEJ M MEXaHUYECKHE SIBJICHUS, UCTIONb3Ys (PU3HUECKUE
BEJIMYMHBI: IyTh, IEpPEMEIIEHHUE, CKOPOCTh, YCKOpEHHUE, Iepuoj oOpalieHus, macca Tela,
IUIOTHOCTH BEIIECTBA, Cuja (CUila TSHKECTH, CHUJIa YIIPYrOCTH, CUJla TPEHUS), JaBJIECHNUE, UMITYJIbC
TeNna, KHHETUYeCKasi SHEPrusi, NOTECHIMAIbHAs SHEPTUsi, MeXaHHuecKas paboTa, MeXaHHUYECKas
MotuHocTh, KIIJI mpu coBepiieHMH paboOThl € MCIOJIb30BAHUEM IPOCTOTO MEXaHW3Ma, CHJia
TPeHMs, AaMIUINTyJa, MepuoJ M 4YacToTa KojJeOaHWH, [UIMHA BOJHBI U CKOPOCTh €€
pacnpoCTpaHeHus; Py ONMUCAHUH MPaBUIbHO TPAKTOBATh (PU3MUECKHM CMBICI HMCIIOJIb3yEeMBIX
BEJIMYMH, UX 0003HAYEHMSI U €IMHUILIBI U3MEPEHNUS, HAaXOAUTh (OPMYJIbl, CBSI3bIBAIOIINE TaHHYIO
(u3NYECKYIO BEIMUUHY C IPYTUMU BETMUYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BEIUUNHBL,

—aHAJIM3UPOBAaTh CBOMCTBA TEJI, MEXAaHWYECKHE SBJICHUS M IPOLECCHl, HCHOJIb3Ys
(¢u3nyecKkue 3aKOHBI: 3aKOH COXPAaHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, IMPUHLUII
CYTIEPITO3HITNY CHIT (HaXOXIeHne paBHoaelcTByromen cuiel), I, I1 u 111 3akonst HeroToHA, 3aK0H
COXpaHEHUs UMIIyJbCca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pasinyaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

—pa3nnyaTh OCHOBHBIE IPU3HAKU W3YYEHHBIX GU3NYECKUX MOJIeNIel: MaTepuaabHas TOUKa,
WHEpLUaIbHas CUCTEMA OTCYETA,

—pewmaTh 3aJa4M, UCHOJb3Ysl (PU3NUECKHE 3aKOHBI (3aKOH COXPaHEHHUs SHEPIrHH, 3aKOH
BCEMUPHOIO TATOTeHUA, npuHiun cynepno3unuu cwi, I, II u III 3akousl HeroTOHA, 3ak0oH
COXpaHEHHUs HUMIIylbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u (GOpPMYIbL,
CBs3bIBANOIIME (PU3UYECKHE BEIUYMHBI (IIyTh, CKOPOCTb, YCKOPEHHME, Macca Tela, MJIOTHOCTb
BEILIECTBA, CHWJIA, JABJIEHUE, UMITYJbC TeJld, KUHETUYECKask SHEPIus, NOTEHUUAJIbHAs SHEPIUs,
MexaHuyeckas paboTa, mMexaHumdeckas moirHocTh, KIIJ[ mpoctoro mexanusma, cuia TpeHUs
CKOJIbKEHUS, KOAPPUIIUEHT TPEHUSsl, aMIUIUTY/a, IEPUOJ M YaCTOTa KoJeOaHUH, ATMHA BOJHBI U
CKOPOCTh €€ pAacIpOCTPaHEHHS): Ha OCHOBE aHalM3a YCJIOBHs 3aJauyd 3alHChIBaTh KpaTKOe
yCIOBUE, BBIACHATh (PU3WYECKHE BEITUYMHBI, 3aKOHBI U (OPMYJbI, HEOOXOOUMBIE IS €e
pelIeHUs, TPOBOJUTH PACUYEThl U OLICHUBATh PEATbHOCTh MOJYYEHHOTO 3HaUCHUs! PU3NYECKOU
BEJINYMHBI.

TemnioBbie sIBJICHUS

—Ppacrno3HaBaTh TEIJIOBbIE SBJICHUS U OOBSICHATH Ha 0a3e MMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCJOBMS NMPOTEKAHUS ATUX SBJIECHUI: TudQy3us, u3MeHeHHe obbema Tela Hpu
HarpeBaHuM (OXJIAXKJCHUM), OOJNbIIast C)KUMAeMOCTh Ia30B, Majas CXUMAEMOCTh XKHJKOCTEH U

TBCPABIX TCJI; TCIJIOBOC PABHOBCCHUC, UCIIAPCHUC, KOHACHCALIUSA, TIIABJICHUC, KPUCTAJIJIN3allHd,
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KUTIEHUE, BIAXHOCTh BO3/yXa, pa3jIMYHbIE CIIOCOOBI Terionepenadn (TerIonpoBOIHOCTb,
KOHBEKIIMS, W3JIyU€HUE), arperaTHble COCTOSIHMSI BEIIECTBA, IMOIJIOMICHUE SHEPIHH IpHU
UCIIAPEHUU JKUJKOCTH UM BBIIEICHHME €€ IPU KOHJCHCALMM Iapa, 3aBUCHUMOCTb TEMIIEPATYphI
KHUIICHUS OT JIaBJICHUS,

—OIMCHIBaTh M3YYECHHBIE CBOICTBA TEJ W TEIUIOBBIC SBIICHHS, HCIONB3Yys (hu3nyeckue
BEJIMYMHBI: KOJMYECTBO TEIJIOTHI, BHYTPEHHS SHEPrUs, TEMIIEPATYypa, yJelbHAasl TEII0EMKOCTh
BEIIECTBA, YJAENbHAs TEIUIOTa IUIABJICHHUS, yJedbHas TEIUIOTa MapooOpa3oBaHusd, YJENbHas
TEIJIOTa CrOpaHusl TOIUIMBA, KOI(PQPHUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOIO JABUTATENs; MPHU
OTNMCAaHUU TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCIOJB3YEMBIX BEIWYHH, UX
0003HaYeHUSI U €TUHULBI U3MEPEHHS], HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3NUECKYIO
BEJIMYUHY C IPYTUMHU BETMYUHAMU, BEIYUCIIATH 3HAUCHUE (PU3NYECKON BETUYNHBI,

—aHaJIM3UpPOBaTh CBOICTBA TEJ, TEIUIOBBIE SBJICHUSI U IMPOLECCHI, UCIOJIb3YS OCHOBHbBIE
MOJIOKEHHUSI aTOMHO-MOJIEKYISIPHOTO YYE€HHS O CTPOEHUHM BEUIECTBA W 3aKOH COXpaHEHUs
SHEPTHH;

—pa3nyaTh OCHOBHbBIE NPU3HAKM H3YYEHHBIX (U3MUECKUX MOJIeNeld CTPOEHHS ra3oB,
XKUJKOCTEN U TBEPABIX TEIT;

—IPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIOIb30BaHUS (PU3MUECKUX 3HAHUN O TEIUIOBBIX
SIBJICHUSIX;

—pelmarh 3a7a4d, HCIOJb3Ysl 3aKOH COXPAaHEHMsS JHEPruM B TEIUIOBBIX Ipoleccax M
dbopMynbl, cBs3pIBatoNMe (U3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIepaTypa,
yAelbHAs TEIUIOEMKOCTh BELIECTBA, YJE€lIbHAas TEIUIOTA IUJIABJIEHUS, YJelbHAas TEIJIoTa
napooOpa3zoBaHus, yAeabHas TEIJIOTa CrOpPaHMs TOIUIMBA, KO3(PPUIMEHT MOJE3HOTo NEHCTBUS
TEIUIOBOTO JBUTATeNsl): Ha OCHOBE aHallM3a YCJIOBHS 3aJayd 3alUChIBaTh KPATKOE YCIOBUE,
BBIACIATh (DU3MUECKHe BEIWYMHBI, 3aKOHbI U (GOpPMYIbl, HEOOXOOUMBbIE [UIsI €€ pEeLICHHS,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJyYEHHOTO 3HAYeHUS (PU3HUECKON BEITHMUNHBI.

JJIeKTPpUYeCKHe H MATHUTHBIE SIBJICHUS

—pacro3HaBaTh JEKTPOMArHUTHBIC SIBJICHUS U OOBSICHITH HA OCHOBE MUMEIOIIUXCS 3HAHUIN
OCHOBHBIE CBOMCTBAa MWJIM YCJIOBUS MPOTEKAHUS OSTUX SBJICHUH: DJIIEKTpU3aLUs Tel,
B3aUMO/ICHCTBUE 3apsA0B, JSJCKTPUYECKUN TOK U €ro JeHCTBUS (TEIJIOBOE, XHUMHYECKOE,
MarHuTHOE), B3aMMO/ICHICTBUE MAarHUTOB, AJIEKTPOMArHUTHAS MHIYKIHS, IEHCTBHE MarHUTHOTO
MoJsi Ha TMPOBOJAHMK C TOKOM U Ha JBIKYILYIOCS 3apsDKEHHYIO 4YacTULly, JAeicTBUE
ANIEKTPUYECKOTO TOJISI HAa 3apsDKEHHYIO0 YacTHIly, JE€KTPOMArHUTHBIE BOJHBI, MPSMOJIMHENHOE

pacnpoCTpaHCHUEC CBECTA, OTPAKCHUC U ITPCIIOMJICHUC CBCTA, AUCIICPCUA CBCTA.



—COCTaBJIAITh CXEMbl IEKTPUYECKUX ILENEeM ¢ IOCIEIOBATEIbHBIM M IapajlIeIbHbIM
COEJIMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUYEHUS IEMEHTOB JIEKTPUUECKUX ILIeTen
(MCTOYHMK TOKa, KJIK0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMETP).

—HCIIOJIb30BaTh ONTUYECKHE CXEMBI ISl TIOCTPOCHUS M300paKEHUH B IUIOCKOM 3€pKalie U
coOuparorieii JuH3e.

—OMNMCHIBATh W3YYECHHBIE CBOWCTBA TE€JI M JJIEKTPOMArHUTHBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BEIMYUHBL: DICKTPUYECKUN 3apsij, CHJIa TOKa, JJIEKTPHUYECKOE HAMpsHKCHHE,
AIIEKTPUYECKOE COMPOTUBIIEHHUE, YAECIbHOE CONMPOTHUBIIEHUE BEILIECTBA, pabOTa 3IEKTPUUECKOTO
MOJIs, MOUIIHOCTh TOKa, (OKYCHOE pACCTOSTHME U ONTUYECKas Ccuia JHMH3bL, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa; MPU ONHCAHMM BEPHO TPAKTOBATh
(Gu3NyecKuil CMBICII HCTOJB3YEMBIX BEIWYMH, HUX OOO3HAYEHHMsS] U E€AUHMIBI W3MEpEHMUS;
HaXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BEIMUMHAMU.

—aHaJIM3UpPOBaTh CBOMCTBA TeJ, AIEKTPOMArHUTHBIE SIBICHUS M IPOIECCHI, HCIOJB3Ys
(bu3nyecKkre 3aKOHbI: 3aKOH COXPAHEHUS AEKTPUIECKOro 3apsiia, 3akoH OMa A1 yyacTka IenH,
3akoH J[xoyns-JIeHna, 3aKkOH NPSIMOJIMHEMHOIO pPACHpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUs
CBETa, 3aKOH MPEIOMJICHHs CBETa; IPU 3TOM pa3iIvyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
€ro MaTeMaTH4ecKoe BbIPAKEHHE.

—MPUBOJUTh TMPUMEPHl MPAKTHYECKOTO MCIOJIb30BaHMS (PU3MUECKHMX 3HAaHUH O
3JIEKTPOMArHUTHBIX SBJICHUAX

—pelaTth 3aJauu, UCIoJIb3ysl (pU3NUecKue 3aKOoHbI (3akoH OMa Julsl yyacTKa LIeNH, 3aKOH
Jlxoynsa-JIeHna, 3aKOH INPSIMOJIMHEHHOTO pPacHpOCTPAHEHUS CBETa, 3aKOH OTPAKEHUS CBETA,
3aKOH IpEJIOMJIEHUs1 cBeTa) M (OpPMYIibl, CBSI3bIBaIOLIME (PU3NYECKUE BEIMUYMHBI (CHJIA TOKa,
JIEKTPUUYECKOE HANpPSDKEHUE, JIIEKTPUUYECKOE CONPOTHUBICHHE, YAEIbHOE COINPOTHBIICHUE
BELIECTBA, pab0oTa AIEKTPUYECKOT0 MOJIsl, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSHUE U ONTHYECKas
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBeTa, (OPMYIIbI
pacuera 3JIEKTPUYECKOT0 COMPOTUBIICHUS HPUIIOCIEI0BATEIbHOMUIIAPAIIIETBHOM COEAUHEHUH
IIPOBOJIHUKOB): Ha OCHOBE aHaJU3a YCJIOBMS 3aJjaudl 3allChIBaTh KPAaTKOE YCIOBUE, BBIIENIAThH
¢u3nyeckue BEIUYMHBI, 3aKOHbI U (OPMYNbI, HEOOXOAMMBIE A €€ pELICHMs], NMPOBOAUTH
pacyeThbl ¥ OIIEHUBATh PEaIbHOCTh MOJy4E€HHOTO 3HAaUeHUs! (PU3UUECKON BETMYUHBI.

KBanTOBBIC SIBJICHUA

—pacro3HaBaTh KBAaHTOBbIE SIBICHHS M OOBICHATH HAa OCHOBE HMMEIOIIUXCS 3HAHHM
OCHOBHBIE CBOWCTBA WJIM YCJIOBHS IIPOTEKAHUS ITUX SBJICHUN: €CTECTBEHHAs U HMCKYCCTBEHHAs
palMOaKTUBHOCTb, O-, B- U Y-U3NMy4EeHHs, BO3SHUKHOBEHHME JIMHEHYATOrO CIEKTpa W3Iy4YeHUs

aToMa;
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—OIHUCHIBaTh HW3YYCHHBIC KBAHTOBBIC SIBJICHHUS, HCHONB3YS (DU3UYECKHE BEIMYHUHBI:
MaccoBO€ YHCIIO, 3apsiI0OBOE YHCIO, NEPUO] IMOoJypacnajga, SHeprust (pOTOHOB; MpU ONUCAHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
eIMHUIBI U3MEPEHUs; HaXOAUTh (POPMYIBI, CBS3BIBAIOIIUE TAHHYIO (PH3MUECKYIO BEIHMUUHY C
JIPYTrUMH BETMYMHAMH, BBIYUCISATH 3HAYCHHE (PU3NIECKOI BETUUNHBL;

—aHaJIM3UPOBATh KBAHTOBBIC SIBJICHUS, HUCIONB3YS (PU3MUECKHE 3aKOHBI M TOCTYIIATHI:
3aKOH COXPAaHEHMs SHEPIUHU, 3aKOH COXPAaHEHMs DJIEKTPUYECKOIO 3apsia, 3aKOH COXPAHEHUS
MaccoBOI0 YHUCJIA, 3aKOHOMEPHOCTH M3JIy4CHHMs M IMOIJIOIIEHUS CBETa aTOMOM, IpPHU 3TOM
pas3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €70 MaTEMAaTUYECKOE BBIPAKECHUE;

—pa3inyaTh OCHOBHbBIE MPHU3HAKU IUTAHETAPHOM MOJENM aToOMa, HYKJIOHHOW MOJENIU
aTOMHOTO 5171pa;

—IpPUBOJUTH TPUMEPHl MPOSABICHUS B TMPUPOJIE M MPAKTHUUYECKOTO HCIOJIb30BaHUS
PaZMo0aKTUBHOCTH, SIEPHBIX U TEPMOSJEPHBIX PEAKIMH, CIEKTPAILHOTO aHATN3a.

DJIeMEeHTBI ACTPOHOMMH

—yKa3blBaTh Ha3BaHMs I1aHeT COJHEYHOW CHUCTEMbI; pa3iu4aTh OCHOBHBIE NPU3HAKU
CYTOYHOIO BpalleHusl 3Be3AHOro Heba, nBukeHus Jlynsl, CojHIIAa M IUIAHET OTHOCUTEIBHO
3BE3J;

—TOHUMATh PA3IUYUS MEX]Ty TeIMOLEHTPUUECKON U TEOIEHTPUUYECKOM CUCTEMaMH MUPa;

BpinyckHUK HAa 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHThHCS:

MexaHnuyecKHe sSiBJeHHS

—HCIIOJIB30BaTh 3HAHHS O MEXAHHYECKHUX SBJICHMSIX B IIOBCEIHEBHOM JKHU3HHA A
obecrieueHust 6€30MacHOCTH MPHU OOpaIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMHU, IS
COXpaHEHUs 3/I0POBbS U COOIIOACHHUS HOPM SKOJOTHUYECKOTO TIOBEACHHS B OKPYXKAIOIIEH Cpelie;
MPUBOJIUTH TPUMEPHI MPAKTHUUECKOIO HCIOJIb30BaHMSA (U3HMYECKUX 3HAHUKA O MEXaHHYECKHX
SBJICHUAX M (PU3UYECKUX 3aKOHAX; MPUMEPHl HCIOJIB30BAaHUS BO300HOBIISIEMBIX HCTOYHHUKOB
SHEPTHH; SKOJIOTHUYECKUX MOCIEACTBUN UCCIEAOBAHUS KOCMUYECKOTO ITPOCTPAHCTB;

—pa3auvarh TPaHUIBl HPUMEHUMOCTH (PU3WYECKUX 3aKOHOB, TIOHMMAaTh BCEOOIIHI
xapakTtep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHWYECKOW DSHEpPruu, 3aKOH
COXpaHEHUsT MMIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHMS])) U OrPAHMYEHHOCTh HCIOJIb30BAHUS
YaCcTHBIX 3aKOHOB (3akoH ['yka, Apxumena u jp.);

—HAXOJUTh aJeKBAaTHYIO TMPEAJIOKEHHON 3amade (QU3UYECKYl0 MOJeNb, paspeliarh
mpobieMy Kak Ha OCHOBE WMEIONIMXCS 3HAHMA TI0 MEXaHWKE C HCIOJIb30BAHHEM

MAaTEMaTUYCCKOTO alIiapara, Tak U pu oMoy METOJ0B OLICHKH.
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TenJioBble ABIEHUS

—HCII0JIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSAX B IMOBCEIHEBHOM JKM3HU JJIsI 0OECIIeUeHUs
0€301MaCHOCTH TpU 00paIleHHH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXpAHEHHUS
3JI0OPOBBSI U COOJIIOZICHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY)KAIOLIEH Cpefe; MPUBOIUTD
MPUMEPHI SKOJIOTUYECKHUX MOCIIEACTBUN pabOThI IBUTATENel BHYTPEHHETO CrOPAHUs, TEIUIOBBIX
Y TUJIPOIIICKTPOCTAHIINI;

—pasnuyuaTh TPAHHUIB TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IOHMMAaTh BCEOOIINI
XapakTep (yHJAMEHTAIBHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAHEHHS SHEPTHH B TETUIOBBIX
nporeccax) ¥ OrpaHHYEHHOCTh UCIIOJIh30BAHMUS YaCTHBIX 3aKOHOB;

—HAaXOJHUTh aJCKBATHYIO NPEUIOKEHHOW 3amade (U3NYECKYI0 MOJEb, pa3pelaTh
npoOsieMy Kak Ha OCHOBE HMMEIOIIMXCS 3HAHUH O TEIJIOBBIX SIBJICHUSX C HCIIOJIb30BaHUEM
MaTEeMaTHYeCKOTO armapara, Tak ¥ MPHU MOMOIIA METOJIOB OIIEHKH.

DJIeKTPUUYECKHEe U MATHUTHBIE SIBJICHUS

—HCIIOJIb30BaTh 3HAHUS 00 DIEKTPOMATHUTHBIX SIBICHHUSX B MOBCETHEBHOW XKU3HH IS
obecrnieueHrs 0€30MacHOCTH IpU 0OpallleHnH ¢ MPUOOPaMH U TEXHUYECKUMU YCTPOUCTBAMU, JJIs
COXPaHEHUS 37I0POBbS U COOIOJCHHSI HOPM KOJIOTMYECKOI0 MOBEJCHUS B OKpYXKaIOUIei cpefe;
MPUBOJIUTH IPUMEPHI BIUSHUS 3JIEKTPOMArHUTHBIX U3JTy4€HUI Ha JKUBbIE OPTaHU3MBbIL;

—pa3nuyaTh TPaHUIBl TPUMEHUMOCTH (U3NYECKHX 3aKOHOB, IOHHMATh BCEOOIIUI
xapakTep (yHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXpaHEHHUs »JJCKTPUYCCKOTO 3apsaa) |
OTPaHUYEHHOCTh MCIOJb30BAaHUS YACTHBIX 3aKOHOB (3akoH Oma i ydacTKa IIeNH, 3aKOH
Jlxoymns-Jlenna u np.);

—HCMOJb30BaTh MPUEMBI MOCTPOCHUS (U3MUYECKUX MOJeNeHl, MoucKka U (popMyIupOBKU
JI0Ka3aTeNIbCTB BBIABUHYTBIX THUIIOTE3 M TEOPETUYECKHX BBIBOJOB Ha OCHOBE SMIIUPHUYECKU
YCTaHOBJIEHHBIX (haKTOB;

—HaXOJUTh aJeKBAaTHYIO TMPEAJIOKEHHON 3ajade (QU3UYECKYl0 MOJeb, pa3peliarhb
npoOieMy Kak Ha OCHOBE HWMEIOUIUXCA 3HAaHWM 00 JIEKTPOMAarHUTHBIX SBICHHUSIX C
MCII0JIb30BAHMEM MaTEeMaTHUECKOT0 anmnapara, Tak U MpH MOMOIIY METOJIOB OI[CHKH.

KBaHTOBBIC SIBJICHUSA

—HUCTONB30BaTh TONYYEHHBbIE 3HAHWS B TOBCEAHEBHOW JKU3HU TpH OOpaIIleHHH C
npubopaMu M TEXHUYECKUMHU YCTPOICTBAMU (CUETYMK MOHU3UPYIOIINX YaCTHUIl, TO3UMETP), VIS
COXpaHEHHUS 3JI0POBbsI U COOJIIOJIEHHS HOPM 3KOJIOTHYECKOT0 TIOBECHUS B OKpYXKaroIlel cpesie;

—COOTHOCHTB HEPTUIO CBSI3U aTOMHBIX SAEp C Je(PEKTOM Macchl;

—TIpPUBOJUTH TPHUMEPHl BIUSHUSA PAAHMOAKTUBHBIX HM3ITY4Y€HUH HA >KUBBIE OPraHU3MBL;

IMOHUMATb MPHUHIIUIT JIeNCTBUSA A03UMETpA U PaA3JINIATh YCIIOBHUA €0 UCIIOJIB30BAHUAA,
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—IIOHHUMATh 3KOJOTHUYCCKHC HpO6HCMBI, BO3HHUKAOMIUC MPU HUCIIOJIb30BAHUN ATOMHBIX
3HeKTpOCTaHHHﬁ, " IMyTHU PCHICHHUA 3TUX HpO6HeM, MEPCHCKTUBLI UCIIOJIB30BAHUA YIIPABJIACMOTI'O
TEPMOSIJIEPHOTO CUHTE3A.

DJIeMeHThbI ACTPOHOMMH

—YKa3bIBaTh O6HII/IC CBOMCTBA U OTJIUYMS IUIAHET 3E€EMHOUI rpynnbsl U IUIAHCT-TUTAHTOB;
Masbix Tesl CoTHEeYHOW cucTeMBbl U OOJIBIIMX IUIAHET; M0JIb30BAThCS KapTOM 3Be€31HOro Heba Mpu
HAOJIIOIEHUAX 3BE3IHOTO Heda;

—pasaryaTh OCHOBHBIC XapaKTEPHCTUKU 3Be3[ (pa3Mmep, IBET, TEMIIEpaTypa) COOTHOCHUTH
I[BET 3BE3bI C €€ TEMIIEPATypPOii;

—pas3indyaTb TUIIOTE3bI O MPOHUCXOKIACHUHN CoJIHEYHOM CHCTEMEI.
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Il. Conep:xanue yueOHOro npeamera

10 kacc.

Meton no3HaHusi NPUPOILI.

dusznka — pyHIaMEeHTaIbHAS HayKa O IPUPO/IC.

MeToapl HAy4HOTO UCCIIEAOBAHMS (PU3NUECKUX

sBieHni. MojenupoBaHue (GU3MUYECKUX SBJICHUH W TpoueccoB. DHU3MUECKUI 3aKOH —
TpaHUIIB TPUMEHUMOCTH. PU3NYECKHe TEOPUU U IPUHLIUI COOTBETCTBHA. Posib n MecTo pusuku
B (OPMHUPOBAHUU COBPEMEHHOM HaydyHOM KapTMHBI MHUpPA, B TNPAKTUYECKOW JEATEIbHOCTH
moae. Pusmnka v KyJIbTypa.

MexaHuka.

I'paHnubl NPUMEHMMOCTH KIIACCHYECKOW MEXaHMKW. DBakHellne KHHEMaTH4YeCKHe
XapaKTEPUCTUKN — IEPEMEIIEHHUE, CKOPOCTh, YCKOpeHHE. OCHOBHBIE MOJIENH TEJ U ABMKEHUH.

B3anmoperictue ten. 3akoHsl BcemupHOro

TAroTeHus1, ['yka, cyxoro tpenus. MHepumanpHas cucTeMa OTcUeTa. 3aKOHbI MEXaHUKH
Herotona. Mmnynsc MaTepruanibHOM TOUKH U CUCTEMBI.

WN3MmeHeHne W COXpaHEHHWE UMIynbca. VCIonb30BaHME 3aKOHOB MEXAaHUKH  JUIS
OOBSICHEHUS IBUKEHUSI HEOSCHBIX TEJl U Ul Pa3BUTUSA

KOCMHYECKUX HUCCIIeOBaHUM. MexaHndeckas SHEprus CUCTEMBI Tel. 3aKOH COXPaHCHHS
MexXaHU4eCcKo# sHeprun. PaboTa cuiibl.

PaBHOBecHe MaTepuanbHON TOYKU U TBEPIOTO Tena. Y CIOBUSA paBHOBECHA. MOMEHT CHUIIBIL.

PaBHOBecHe )KMIKOCTH U ra3a. J|BUyKeHUe )KUJKOCTEH U T'a30B.

MouiekyasipHasi pU3UKa U TEPMOJUHAMHUKA.

Monekynsapruo-kunerndeckas — teopuss  (MKT)  cTpoenus  BemectBa W €€
SKCIIEpUMEHTANIbHbIE JOKa3aTelbcTBAa. AOCOIIOTHAs TeMIlepaTypa Kak

Mepa CpeJHEll KMHETUYECKOW 3HEPIruU TEIIOBOTO IBIKEHMS 4acTUll BelecTBa. Monenb
UJcanbHOTOo ras3a. /laBneHue rasa. YpaBHEHHE COCTOSHUSA

nJcanpHOTO ra3a. Ypasuenue MenneneeBa— Kitaneiipona.

ArperatHble COCTOSIHMA BellecTBa. Moenb CTpOeHMs )KUIKOCTEM.

Buytpennss sHeprus. PaboTta u Temonepeaaya Kak crocoObl M3MEHEHHs BHYTpPEHHEH
sHepruu. [lepBblil 3akoH TepMmoanHamMHuKH. HeoOpaTuMoCTh TEmIoBbIX mporeccoB. [IpuHIUIBI
JEVCTBYS TEIJIOBBIX MAILIUH.

DJIeKTPOIMHAMHUKA.

DnexTpuueckoe  IoJIe. 3akon  Kynona. HanpspkeHHOCTH M IOTEHLUAN

QJICKTPOCTATUYCCKOI'O ITOJIA. HpOBOIIHI/IKI/I, MOJIYIPOBOAHUKHU U JUDJICKTPUKHU. KOHI[CHC&TOP.
14



11 kaacc.

DJIeKTPOAMHAMHUKA. ( IPO0JIZKEHHE)

[TocTosHHBIN 3nekTpuyeckuil Tok. Onekrpoaswkymas cuna (9/JC). 3akon Oma s
IIOJIHOM  ANEKTpUYECKOM 1enu. OJEKTPUYECKMH TOK B IPOBOJHHUKAX, DJIEKTPOJIUTAX,
MOJIYIPOBOJIHMKAX, Ta3aX W BakyyMe. CBEpXIpOBOAMMOCTb. MHIyKIMS MarHUTHOTO HOJIS.
JlelicTBHe MAarHUTHOIO IOJISI HAa MPOBOJAHMUK C TOKOM M JBIKYIIYIOCS 3apsDKEHHYIO YacTHUILY.
Cuna Amrmepa u cunia Jlopenna.

MarsuTHbIE CBOMCTBA BELIECTBA.

3aKOH AJIEKTPOMArHUTHOW MHAYKIUH. OJEKTpOMarHuTHoe 1oJie. [lepeMeHHbIN TOK.
SIBnenne caMOMHAYKIUH. IHIYKTUBHOCTb. DHEPIUs AJIEKTPOMArHuTHOTO MOJIS.

Kosned6anus u BoJIHBI.

DnexTpoMarHuTHbIe Kojiebanus. KonedaTenbHbIi KOHTYP.

DONeKTpOMarHUTHbIE BOJHBL.  Jlpama3oHbl 3JEKTPOMAarHUTHBIX HM3AYYEHHH U HX
MIPaKTUYECKOEe MTPUMEHEHHE.

I'eomerpuueckas ontrka. BosiHOBBIE CBOMCTBA CBETA.

OcHOBBI crIEUAJBHON TEOPHH OTHOCUTEIbLHOCTH.

NHBapuaHTHOCTh MOIYJsI CKOPOCTH CBeTa B Bakyyme. [IpMHIMI OTHOCHUTENBHOCTH
OiiamreiHa. CBs3b MacChl U YHEPTHH CBOOOTHON YaCTHIIBI.

DHeprus NoKos.

KBanToBas pusuka. ®usuka aroMa u aTOMHOI0 sApAa.

I'mnote3a M. Ilnanka. ®orosnekrpudeckuii 3pdexr. ®otoH. KopryckynsspHO-BOIHOBOM
nyanu3Mm. CooTHOIIEHHE HeonpeaeneHHocTel [ elizendepra.

[Inanerapnas mozens aroma. OObSCHEHHE JIMHEHYATOrO CIEKTpa BOJOPOJAa Ha OCHOBE
KBaHTOBBIX MOCTyIaTOB bopa.

CocraB 1 cTpO€HHE aTOMHOTO si/ipa. DHEPIUs CBSI3U aTOMHBIX sifiep. Buibl painoakTUBHBIX
MpeBpaIICHU aTOMHBIX SEP.

3aKOH pPaJMOAKTHBHOrO pacnaja. SnepHsle peakuuu. llenmHas peakuusi AeseHUs siaep.
DOneMeHTapHble yacTullbl. OyHaaMeHTalbHbIE B3aUMOACHCTBUS.

Crtpoenue BcesieHHOI.

CoBpemeHHbIE TPEACTABIECHUS O MPOUCXOXKAECHMH U d3Bomouuu CojHIA M 3BE3.
Knaccugukanus 38e3/1. 3Be3/1b1 1 HICTOYHUKH UX SHEPTHUU.

I'amakTuka. Hpe,[[CTaBJ'ICHI/IC 0 CTPOCHUH U 3BOJIFOITUU Bcenennoii.
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10 kiaacc.

111. TemaTHyecKoe MNJIAHUPOBAHNE

Ne

Conepxanue maTepuana

KomunuectBo

qacoB

Kunematruka

JnHamuka

3aKOHEI COXPAaHCHHUA B MEXAaHUKC

CraTtuka. 3aKOHBI THAPO- U a3POCTATUKU

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKON TEOPHH

OCHOBBI TEPMOAUHAMUKH

M3MeHeHust arperaTHbIX COCTOSTHUM BEIIECTBA

DJIEKTpOCTaTHKA

© © N o g A~ W N E

[ToBTOpEHUE

=B o o N B O O

Hroro

w
&

11 kaacc.

Coneprxanue Marepuana

KoanuectBo

JacoB

[ToCTOSIHHBIN SMEKTPUYECKUM TOK DICKTPUUECKUN TOK

B cpenax

MaruutHoe 1oJie

SHGKTPOMaFHI/ITHaﬂ HHAYKOHA

MexaHnn4deckue KojaeOaHHs U BOJHEI

9J'ICKTpOMarHI/ITHLIe KoJIEOAHHS U BOJIHBI

3aKOHBI reOMeTqueCKOﬁ onTuku. BonHoBas onTuka

OneMeHThI TCOPUU OTHOCUTCIIBHOCTH

® N o g B~ WD

KBanroBas ¢gusuka. CtpoeHnue aroma

ol N w| o & &~ o

Hroro
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