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IMosicHUTeIbHAA 3alIUCKA.

Pabouast mporpamma kypca 1mo Beioopy «MeTonbl pernieHus GU3NIECKUX 3a7a9» COCTABJICHA B
COOTBETCTBUM ¢ TpeOoBaHusMu DeneparbHOrO0 KOMIIOHEHTA TOCYJapCTBEHHOTO 00pa3oBaTENIbHOTO
cTaHjapTa 00I1Iero oopa3oBaHus.

Jlist peanuzanuu MporpaMMbl HCIIONIB30BaHO ydebHoe mocobue: B.A. Opros, F0.A. Caypos
«IIpakTuka pemenus pusndeckux 3amad. 10-11 kmaccey, - «Benrana-I'pad», 2015 1.

OTtpaboTKa MPaKTUYECKMX HABBIKOB OOYYaIOLIUXCSl PEAIN3yeTCsl C UCIOJIb30BAaHUEM CPEICTB
oOydyeHHss U BOCHUTAHMS LIEHTpa OOpa30BaHUSA €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOU
HanpaBiieHHocTel «Touka pocTay.

YpoBeHb 00yueHus — 0a30BbIi.

O0mas xapakTrepucTuKa Kypca
eJb Kypcea:
e pa3BHUTHE UHTEpeca K (PU3HKE U PEHICHUI0 (PU3MYECKHX 3a/1ad;
3aaqmM:
® COBEpLICHCTBOBAHME IOJIYYEHHBIX B OCHOBHOM KYPCE 3HaHUW U YMEHUU;
e (opmupoBaHWE TPEICTABICHUA O TOCTAHOBKE, KIAacCCHU(UKAIMH, MPUEMAX H METOoJax
pEIICHHS ITKOJIBHBIX (DU3MYECKHX 3ajad.

[MporpamMma Kypca 0a30BOTO ypOBHSI Ha YpPOBHE CpEIHEro oOIiero oOpa3oBaHUsl pa3pabdOTaHa Ha OCHOBE
TIOJIO’KEHUH M TpeOOBaHUH K pe3ylibTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHON MPOTPaMMBI, TIPEICTABICHHBIX B
®I'OC COO, a takxke ¢ yu€toM deaeparbHON pabouelt mporpaMMbl BOCITUTAHUS M KOHIEIIUH TPETOAaBaHuUs
yuebHoro mnpeamera «®Dusnka» B 00pa3zoBaTeNbHBIX oOpraHu3anusx Poccuiickoit denepanuu, peamn3yOMIHX
OCHOBHBIE 00pa3oBaTeIbHbIC TPOrPaAMMBI.

CopnepxaHue MporpaMmsl 1o Gpu3MKe HAIpaBiIeHO HAa (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUPA
oOyuatomuxcs 10-11 kmaccoB npu oOydeHun uX ¢Gu3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JesiTelIbHOCTHOTO moaxona. [Iporpamma mno ¢usuke coorBerctByeT TpedoBanusm GI'OC COO x miaHupyeMbIM
JMYHOCTHBIM, NPEIMETHBIM M METalPEeIMETHBIM pe3ysibTaraM OOy4YeHHs, a TaKKe YUYUTHIBAET HEOOXOAUMOCTb
peanu3andy MEXIPEIAMETHBIX CBs3ed (U3MKH C €CTECTBEHHO-HAYYHbIMHM Yy4eOHBIMH mpenMeramMu. B Heil
OTIPEJICIISIIOTCSl OCHOBHBIC IIETIM M3y4YeHHs1 (HU3MKH Ha ypPOBHE CpeJHEro oO0mero o0pa3oBaHWs, IUIAHUPYEMBbIC
pe3ybTaThl OCBOCHUS Kypca QU3UKH: IMYHOCTHBIE, METapeIMETHbIC, IIpeIMETHbIE (Ha 6a30BOM YpOBHE).

IIporpaMma Kypca BKIIOYAET:

® I[JIaHUpyeMbIe pe3yJbTaThl OCBOCHUS Kypca (U3WMKKM Ha 0a30BOM ypOBHE, B TOM 4YHCIE MPEIMETHBIC

pe3ybTaThI IO TojaM O0yUYEeHHST;

e cojepxaHue yueOHOro npeamera «Dusnka» mo rogaM o0ydeHusl.

Ou3nka Kak Hayka o Hambojee OOIMMX 3aKOHAX IMPUPOABI, BHICTYINAsh B KayecTBE Y4eOHOTO NpeaMera B
IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJaj B CHCTEMY 3HaHHMH 00 okpyskatomem mupe. LlkonbHbld Kypc (usznkn —
CUCTEMOOOPa3yIONIUi JIJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOIBKY (DM3MUSCKUE 3aKOHBI JIeXKAT B
OCHOBE TIPOLIECCOB W SIBJICHWH, M3y4aeMBbIX XHMHUEW, Ouonoruei, ¢usmueckoil reorpadueil ¥ acTpOHOMHUEH.
Hcnonp30BaHue ¥ aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUK ONpeAessieT XapakTep U pa3BUTUE Pa3HOOOPa3HBIX
TEXHOJIOTHH B c(hepe SHEPreTUKU, TPAHCIOPTA, OCBOCHUSI KOCMOCA, ITOJYYEHHUS! HOBBIX MAaT€pPHaIOB C 33J1aHHBIMH
CBOWCTBaMU W Jpyrux. M3ydeHune (U3MKHM BHOCHT OCHOBHOW BKJaJ B ()OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOM
KapTHHBI MUpa 00y4arouuxcs, B GOpMHUPOBaHUE YMEHUH IPUMEHATh HAYYHBIA METOJ IO3HAHUS NIPH BHIIIOJIHEHUH
MMH y4eOHBIX HCCIICOBaHUH.

B ocHOBY Kypca GU3UKU 17151 yPOBHS CPETHETO O0IIEro 00pa3oBaHus MOJIOKEH PsiI HIIEH, KOTOPBIE MOYXKHO
paccMaTpuBaTh Kak MPUHIIUIIBI €T0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBHM € HEW Kypc SIBIAETCS JIOTHUECKH 3aBEPLIEHHBIM, OH COJAEPKUT
MaTepHaj U3 BCeX pasaesioB (U3UKH, BKIHOYAET KaK BOIPOCH KJIACCUUECKON, TaK M COBPEMEHHON (PU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBHM ¢ HeW Marepuan Kypca QU3NKH OOBEIUHEH BOKPYT (U3UUECKUX
Teopuid. Bexyumm B kypce aBisiercss GOpMHUPOBAHHE NPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE
U TI0JIE.

Hoea eymanumapusayuu. EE peanmsamusi mpeanoiaraeT HCIOJIB30BaHHE TI'yMaHHTapHOTO ITOTCHIMAA
(u3nveckoil HAayKH, OCMBICIICHHWE CBSI3M pa3BUTHA (QU3MKKM C pa3BUTHEM OOIIecTBa, a TaKke ¢
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M SKOJIOTHUECKHUMHU NPOOJIEMaMH.

Hoes npuxnaounou wnanpasiennocmu. Kypc ¢usukn mpenmonaraeT 3HAKOMCTBO C IIHPOKHM KPYToM
TEXHUYECKUX U TEXHOJIOTMYECKHX MPIIIOKECHUN H3YUYEHHBIX TEOPUH H 3aKOHOB.



Hoess sxonoeusayuu peanu3yeTcs IOCPEACTBOM BBEICHUS DIIEMEHTOB COJICP)KaHMs, MOCBAMIEHHBIX
9KOJIOTHYECKUM IpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOIMH, a TaKxkKe
o0cyxeHus Mpo0IeM paloHaIbHOTO IPUPOOTIOIB30BAHHS U KOJIOTHIECKOM O€30I1aCHOCTH.
CrepXHEBBIMH 3J€MEHTaMH Kypca (U3MKM Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUs SBISIOTCS
(mznueckne Teopun ((POPMHPOBAHHE IPENCTABICHUH O CTPYKType NOCTpOeHHs (PH3NYECKON TEeOopwuu, pon
(yHIaMEHTaIbHBIX 3aKOHOB M NPUHLUIIOB B COBPEMEHHBIX MIPEACTABICHUSX O IIPUPOAE, TPAHNLAX IPUMEHUMOCTH
TEOPHIA, ISl OTIMCAHUSI €CTECTBEHHO-HAYUHBIX SIBJICHUH U POLIECCOB).
CHcTeMHO-AEATENPHOCTHBIM MOAX0A B Kypce (PM3MKM peann3yercss HpexIe BCEro 3a CUET opraHu3aluu
9KCIEPUMEHTAIBHON JesTenbHOCTH oOyuaromuxcs. st 6a30Boro ypoBHSI Kypca (PU3MKH — 3TO HCIIOJIb30BAHUE
CHCTEMBl (DPOHTAIBHBIX KPaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OPAaTOPHBIX paboT, KOTOpPHIE B MpOrpaMMme MO
¢usnke oObeAMHEHB! B OOUIMH CIHMCOK YYEHHMUECKHX MpaKTHUeCKHX paboT. BeigeneHune B yka3aHHOM IepevyHe
nabopaTopHbIX paboT, IPOBOAMMBIX AJISI KOHTPOJS M OLEHKH, OCYLIECTBISCTCS yYacTHUKaMHU 00pa30BaTeIbHOTO
npoliecca UCXOAS U3 0COOEHHOCTEW TUIAHMPOBAaHUS M OCHalleHus kabuHeta ¢usuku. [Ipu 3TOM oOecmeunBaeTcs
OBNaJicHUEe OOy4yarolMMKCS YMEHUSMH TPOBOAWTH KOCBEHHBIE HM3MEPEHHS, HCCIEJOBaHMUS 3aBHCUMOCTEN
(u3KMUECKUX BEJIWYHH U IOCTAHOBKY OIBITOB 110 IPOBEPKE MPEATIOKEHHBIX THIIOTES.
bosnpiioe BHUMaHUe yAENSETCS PELICHHUI0 Pacu€THBIX M KadeCTBEHHbIX 3afad. Ilpu 3ToM 1 pacu€THbIX
3aJa4 MPHOPUTETOM SIBIAIOTCS 3aJadd C SBHO 3aJaHHOW (PU3MYECKON MOJENblo, MO3BOJISIOUINE MPHUMEHSThH
W3y4YCHHBbIC 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasiefia Kypca, TaK M MHTETPHUPYS 3HAHHUSA U3 Pa3HbIX
pas3znenoB. [l KauecTBEHHBIX 3a/a4 MPHOPUTETOM SIBJISIOTCS 3aJaHHUs Ha OOBSICHEHHE NMPOTeKaHWUs (YU3NIECKUX
SIBICHUI M MTPOIIECCOB B OKPYXKArOIIel KU3HH, TPeOyroIre BbIOopa (PU3NISCKON MOJICNHU Il CUTYaI[UH PAKTHKO-
OpPUECHTUPOBAHHOT'O XapaKTepa.
B cootBerctBun ¢ tpebdoBanmsimu OI'OC COO k MaTepuanbHO-TEXHHYECKOMY OOECIIEYeHHI0 Y4eOHOTO
mporecca 0a30BBI YpOBEHb Kypca (DM3WKH Ha YPOBHE CpefHero oOmiero oOpa3oBaHWs AODKEH H3y4aThCs B
YCIIOBUAX MPEAMETHOTO Ka6I/IHCTa (1)I/I3I/IKI/I HJIK B YCJIOBHAX UHTCTPHUPOBAHHOI'O Ka6I/IHCTa npeaAMETOB €CTCCTBECHHO-
Hay4yHOTO IMKiIa. B kabmHere ¢GW3MKH JOMKHO OBITh HeoOXxommMmoe abopaTopHOEe OOOpYyIOBaHHE IS
BBINIOJIHEHNSI YKa3aHHBIX B Nporpamme Mo (M3MKE YYEHHUECKHMX HPAKTHUECKHX paboT M IEeMOHCTPalUOHHOE
obopymoBaHue.
JleMoHCTpanmoHHOe 00OpynOBaHKE (OPMUPYETCSI B COOTBETCTBUU C TMPUHIMIIOM MHHUMAJIBHON
JOCTaTOYHOCTH M 00€CIeUnBAET IOCTAHOBKY IIEPEUUCICHHBIX B IIPOrpaMMe Mo (PU3MKE KIFOUEBBIX AEMOHCTpPALUH
AJId UCCIICAOBAaHUA H3YyYaCMbIX SIBIICHUN U ImpouecCoB, SMIMPUUYCCKHUX H q)YH[IaMCHTaJH)HI)IX 3aKOHOB, HX
TEXHHUYCCKUX HpHMeHeHHP'I.
JlaGoparopHoe 000pyJOBaHHE ISl YIEHUYECKUX MPAKTUIECKUX paboT popMupyeTcs B BHJE TEMATHIECKUX
KOMIIJIEKTOB U 00ecrieynBaeTcsi B pacyére OHOI0 KOMIUIEKTa Ha IByX oOy4aromuxcs. TeMaTHuecKkrue KOMIUIEKTH
nabopaTopHOro O0OPYHOBaHUS JOJKHBI OBITh TMOCTPOCHHI HA KOMILIEKCHOM HCIIOJIb30BAaHHU aHAJOTOBBIX H
IUQPOBBIX NTPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUAE IU(PPOBBIX J1IaOOpATOPHI.
OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (PU3HUKU B 00111eM 00pa30BaHUU SIBISIOTCS:
e (QopMmupoBaHHe HHTEpeca U CTPEMIICHHUS] 00yUarOIINXCsl K HAYYHOMY M3YUYEHHIO TIPUPO/JIBI, Pa3BUTHE UX
WHTEJUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTENH;

e pa3BUTHE TPEJACTaBICHHH O HAYYHOM METO/e TO3HaHWs W (OPMHUPOBAHHE HCCIEIOBATEIHLCKOTO
OTHOLICHUA K OKPYKAIOIUM SABJICHUSAM,

e (QopMupoBaHHE HAayYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa HM3YUYCHUS OCHOB CTPOCHHUS MAaTEepUH H
(byHIaMEeHTaIbHBIX 3aKOHOB (DU3UKHY;

e (opMUpOBaHUE YMCHHH OOBSICHATH SBJICHHS C KCIOJIb30BAaHUEM (PU3UUESCKUX 3HAHUNW M HAyYHBIX
JIOKa3aTelbCTB;

e (QopMupoBaHHE MPEJCTABICHUN O poiy (GU3UKHU JUIS Pa3BUTHsI JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTUH.

JocTmwkenne 3TUX 1eeil o0ecrnednBaeTcsl pelIeHneM CIEAYIOMHMX 3ajad B Ipolecce HM3y4eHHs Kypca
(u3nKK Ha ypOBHE cpeHero o01iero oopa3oBaHusl:

e TproOpeTeHne CUCTEMbI 3HAHUH 00 00IKX PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUIX, BKITFOYAs

MEXaHHKY, MOJIEKYIISIPHYIO (DU3HKY, DIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3HUKH;
e (QopMupoBaHHE YMEHUH MPUMEHITH TEOPETHYECKHE 3HAHUS Uil OOBbsSCHEHUS (PU3MUYECKHUX SBJICHUH B
NpUpPOAE U VIS NPUHSTHS MPAKTHYECKUX PEIICHUH B IIOBCETHEBHOM KHU3HMU;

® OCBOGHHME CIIOCOOOB DELICHUS Pa3IMUHBIX 3a7ad C SBHO 3aJaHHOW (u3uyeckoil Mojenblo, 3amad,
MOJPa3yMEeBaIOIINX CAMOCTOSITENILHOE CO3/1aHue (PU3NIECKOM MOJIETH, aIeKBaTHOM YCIIOBUSIM 3a/1a4H;

o IIOHUMAaHHEC (1)I/I3I/I‘ICCKI/IX OCHOB ¥ IPUHIIUIIOB HeﬁCTBHH TEXHHUYCCKHUX YCTpOﬁCTB 1 TEXHOJOTHYECCKHX
MPOIIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO CPELY;

o OBJIAACHHUE METOAAMU CaMOCTOATCIIBHOI'O INNIAHUPOBAHUA U IIPOBCIACHUA (1)I/I3I/IT-IGCKI/IX OKCIICPUMEHTOB,

aHalM3a v MHTEpIIpeTaluy HHQOPMAIIUHY, OTIPEICIICHUs TOCTOBEPHOCTH MOJyYEHHOTO PE3yJbTaTa;

®  CO37aHUE YCIOBUH sl Pa3BUTHUS YMEHHUH MIPOEKTHO-UCCIEAOBATEIBLCKON, TBOPUECKON ACATEITFHOCTH.



[Ipennaraemblii B mporpamme mo (U3MKE IMEpedYeHb JTabopaTOpHBIX M MPAaKTHUECKUX paloT sBIsSETCS
PEKOMEH/IOBAHHBIM, YUYUTEIb J€JIaeT BbIOOpP MpPOBEAEHUs Ja0OpaTOpHBIX pabOT M  ONBITOB € YYETOM
VHMBUIYaIbHEIX 0COOCHHOCTEH oOyuarommxcs i npumenennem LIUDOPOBOU JIABOPATOPUU T10 ®U3MKE
«Apxumen» (obopynoBanue rieHTpa oOpazoBanus «Touka poctay).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI KYPCA 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JlaHHBIN Kypc HamNpaBlIeH Ha OKa3aHWE MOMOINM B OCBOSHHMH ydeOHOro mpeamera «Dusnkay Ha ypOBHE
cpemHero obmero oopasoBanus (0a30BBIN ypoBeHB). JJomkeH 00ecIeynTsh JOCTIDKEHUE CIEAYIOMNX JTHIHOCTHBIX,
METanpeAMETHBIX U MPESIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHMSA yueOHOro mpeamera «DPu3MKa» NODKHBL OTPakaTh T'OTOBHOCTh U
CIOCOOHOCTh O0YYArOMIMXCSl PYKOBOJCTBOBATHCA C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMENH JTUYHOCTH, CHCTEMOU
HOECHHOCTHBIX OpHCHTaHHﬁ, MMO3BUTHUBHBIX BHYTPCHHUX y6C)KI[CHI/II\/'I, COOTBCTCTBYIOIIMX TPAAUIMOHHBIM IEHHOCTAM
poccuiickoro o0IIecTBa, pacIIUpeHHe >KU3HEHHOTO OIbITa M OIbITa AEATEILHOCTH B MPOLECCE pean3anun
OCHOBHBIX HaIIPaBJICHUI BOCIUTATEIbHOM NESITENBHOCTH, B TOM YHCIIE B YaCTH:

1) rpasknaHCKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh TPAKIAAHCKOW MO3MIUHM OO0y4YalOMIErocsl Kak aKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHHCKOTO 00IIIECTBA;

NPUHATHE TPAAULHOHHBIX O0IIEUETOBECUYECKUX TYMaHUCTUIECKUX U IEMOKPAaTHIECKUX LIECHHOCTEH;

TFOTOBHOCTb BCCTH COBMECTHYIO HACATCIBHOCTL B HMHTEPCCAX TI'PaXKIAHCKOIO O6HI€CTBEI, Y4aCTBOBAaThL B
CaMOyIpaBJIeHUU B 00pa30BaTEILHON OpraHn3aIii;

YMEHHE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBUM C HUX (YHKOUSAMH U
Ha3HaYeHHUEM;

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIATPHOTHYECKOT 0 BOCIIMTAHUS:

c(hopMHUPOBaHHOCTH POCCHICKOHN TPAKIAHCKON WACHTUIHOCTH, TATPUOTHU3MA;

INEHHOCTHOC OTHOWICHUE K TOCYJAApCTBCHHBIM CUMBOJIAM, NJOCTHXCHUAM pOCCHﬁCKHX y‘IéHBIX B o0OJjacTu
(U3MKN ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEJICHUS;

CHOCO6HOCTB OLICHMWBATh CUTyallUI0 W MNPUHUMATh OCO3HAHHBLIC PCHICHUSA, OPHUCHTUPYSACH Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJja B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

4) 3CTeTHYECKOT0 BOCTIUTAHUS

JCTETHYECKOE OTHOIIEHHE K MHpY, BKIIIOYAs 3CTETHKY HAay4HOIO TBOPYECTBA, MPUCYIIEro (Gu3nyeckoit
HayKe;

5) Tpy1oBOro BoCUTAHUSA:

MHTEpEC K Pa3IUYHBIM cdepaM MpodecCHOHANBHON AEATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (U3UKOW U
TEXHUKOW, YMEHHE COBEpLIaTh OCO3HAHHBIA BbIOOp Oynymied mnpodeccun M pealn30BBIBATH COOCTBEHHBIE
JKHU3HCHHBIC IIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BaHUIO B 00IacTH (DU3UKU Ha MPOTSHKECHUN BCel
JKU3HU;

6) 9K0JIOrHYecKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh JKOJIOTHYECKOW KYNBTYpPbl, OCO3HaHHE TJIOOAJHHOTO XapaKTepa 3SKOJIOTHYECKUX
npoOiem;

IUTAHWPOBAaHUE M OCYIIECTBIEHHE JAEMCTBHI B OKPY’KAIOILIEH cpesle Ha OCHOBE 3HAHUS IieJiel YCTOWYMBOIO
Pa3BUTHS YEIOBEYECTBA;

pacinpeHUE OmnbiTa ACATCIBHOCTU DKOJIOTHUECKOM HaIlpaBJICHHOCTU Ha OCHOBC HMMCIOIHXCS 3HAaHUHU O
¢busuke;

7) IEHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHsS (PUIUUECKON
HaYKH;

OCO3HAHME LIEHHOCTH HAYYHOH AEATENbHOCTH, TOTOBHOCTH B Ipolecce M3ydeHHs (U3MKU OCYIIECTBIATH
IMPOCKTHYIO U UCCIIEA0BATCIILCKYIO ACATCIIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.



METANPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBIC yHUBEPCAJIbHBIEC y4eOHbIEe e CTBHS
ba3zoBrble Jjornueckne aeicTBUs:

- CaMOCTOSITEIbHO (POPMYIMPOBATEH U AKTYaIU3UPOBATh IPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- OTIPEACTATH e IEATENbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX JTOCTHKEHMUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEYHSI B PACCMATPUBAEMBIX (DU3NUECKUX SBICHUSIX;

- paspabaTbiBaTh IUIaH peIIeHUs NOpoOneMbl C Y4E€TOM aHalW3a MMEIOIIMXCS MATEePUAIBHBIX U
HEMAaTepUAIbHBIX PECYPCOB;

- BHOCUTH KOPPEKTUBBI B JIESTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YNbTATOB LENSIM, OLEHUBATh PUCKU
HOCJIEACTBUHN eATEIbHOCTH;

- KOOpOMHHPOBATh M BBINOJHATH PabOTy B YCIOBHSX PEaIbHOI0, BUPTYAJIBHOTO M KOMOMHHPOBAaHHOIO
B3aUMOJICUCTBUS;

- pa3BHBATh KPEATHBHOE MBIIIICHHUE MIPH PEILICHUH KU3HEHHBIX IPOOJIEM.

ba3zoBrble ucciienoBare/ibcKkue NeicTBHA:

- BJIaJICTh HAYYHOW TEPMHUHOJIOTHUEH, KITIOUEBBIMH MMOHATHSIMU 1 METOAAMHU (PU3NUECKON HAYKH;

- BJaJeTh HaBBIKAMU Y4eOHO-HCCIICAOBATEILCKOH M MPOCKTHOW JesTEeNbHOCTH B oOnacTtd (pusukw,
CHOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITETIbHOMY IIOMCKY METOZOB PELICHUS 3a1a4 (PU3MYECKOro COoAep KaHusl,
NPUMEHEHUIO Pa3INYHbIX METOJIOB [TO3HAHUS,

- BJIaJeTh BUIaMU JIESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIpPETalnH, TPeoOpa3oBaHUIO U
NPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CHUTYalHsX, B TOM YHCJIE NPH CO3AAHUM Y4YEOHBIX NPOEKTOB B 00JacTH
(hnzukwy;

- BBISBIISATH IPUUMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJM3UPOBaTh 3a/1ady, BBIBUTaTh TUIIOTE3y €€ pelleHus,
HaXOAWTh apTyMEHTHI JJIs J0Ka3aTeIbCTBA CBOMX YTBEPKJICHUI, 3a/1aBaTh MapaMeTphl U KPUTEPUH PEIICHHUS;

- aHaNIM3MPOBaTh IIONyYEHHbIE B XOAE pEIIEHHs 3aJauyd pe3yjbTaThl, KPUTUYECKH OLEHUBATh HX
JOCTOBEPHOCTH, IPOrHO3MPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSX;

- CTaBUTh U (OPMYJTUPOBATH COOCTBEHHBIC 3a/a4d B 0Opa30BaTEIbHON AEATEILHOCTH, B TOM YHUCIE MPH
W3YYEeHUU (PU3UKU;

- 1aBaTh OLICHKY HOBBIM CUTYALMsIM, OLICHUBATh IPHOOPETEHHBIH OIIBIT;

- YMETh IEPEHOCUTH 3HAHUS 10 (PU3KKE B MPAKTHUYECKYIO 00JIACTh KU3HEACATEILHOCTH;

- YMETh UHTETPUPOBATh 3HAHMSI U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

- BBIJIBUTATh HOBBIC HICH, NIPeIIaraTh OPUTrHHAIBHBIC TIOAXO0/bI U PELICHUS;

- CTaBUTH NMPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE albTePHATUBHBIE PELICHMS.

Pa6ora ¢ undgopmanueii:

- BJIQ/IETh HABBIKAMH IOJIyYeHHs WHPOPMALUHU (U3HYECKOTO COACP)KaHUsI U3 MCTOUYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITETIbHO OCYLIECTBIIATh MOUCK, aHAJIM3, CUCTEMATH3aLUI0 W MHTEPIPETAlHI0O MH(POPMALUU Pa3IHYHBIX
BUJIOB B ()OPM TIpEICTaBIICHUS;

- OLIEHUBATH IOCTOBEPHOCTHh MH(POPMALIUH;

- HWCHOJNB30BaTh CPeICTBa WH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOIMH B pEILICHUH
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPTaHM3aLMOHHBIX 3aj[a4u C COOJII0ICHNEeM TPeOOBaHNN 3prOHOMUKH, TEXHUKH
0e30MacHOCTH, THTHEHBI, PEeCypcocOEepeKeHHs, TPAaBOBBIX W OTHUYECKHUX HOPM, HOPM HWH()OPMAIMOHHOM
0€30I1aCHOCTH;

- C03/1aBaTh TEKCTHI (PU3UUECKOTO COJEPKaHUs B Pa3IMYHBIX (popMaTax ¢ y4ETOM HazHAUEHHS HHPOPMAIIUH
U 1IEJIEBOH ayTUTOPUH, BEIOUpasi ONTHMANBHYIO (HOpMY MPEICTABICHHS U BU3YATU3AIH.

KoMMyHHKaTHBHBIC yHHBepCaJbHbIC yieOHbIe JeHCTBHA:

- OCYIIECTBIATH OOIIEHUE Ha YpOKax (U3NKK U BO BHE-YPOUHOH JICSTEINBHOCTH;

- pacro3HaBaTh MPEANOCHUIKH KOH(PIUKTHBIX CUTYallUi U CMATYATh KOH(IJIMKTHI;

- pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIOJIb30BaHUEM A3BIKOBBIX CPE/CTB;

- IOHUMATh ¥ UCTIOIB30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBHIyaIbHON PabOThL;

BBIOUPATh TEMATUKy U METOJbl COBMECTHBIX JCHCTBHI C y4ETOM OONIMX HMHTEPECOB W BO3MOXKHOCTEH
Ka)KA0T0 4JIeHa KOJUIEKTHBA;

- NPUHUMATh LEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH U KOOPAWHHPOBATh AEUCTBUA TO €€
JIOCTHKEHHIO: COCTaBIATh IUIAH ACWCTBUH, paclpeneisiTh POIM C Y4ETOM MHEHHH y4YacTHHKOB, OOCYXIaTb
Pe3yAbTaThl COBMECTHOM PabOTHI;

- OIICHMBaTh KaueCTBO CBOEro BKJIaJa M KaKAOTO YYaCTHHKAa KOMaHAbl B OOMMH pe3ysibTar IIo
pa3paboTaHHBIM KPUTEPHUIM;

- TpeuIaraTh HOBBIE IMPOEKTHI, OLEHHUBATh WACH C MO3WIMH HOBH3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;



- OCYIIECTBIIATH MO3UTHBHOE CTPATETUYCCKOE MOBEACHUE B PA3IMUHBIX CUTYAIUsX, IPOSBISATH TBOPUYECTBO
1 BOOOpakeHHE, OBITh HHUIIHATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe yueOHbIe AeliCTBUSA
Camoopranu3aums:
- CaMOCTOSTENBHO OCYLIECTBJIATH IO3HABATENbHYIO AEATEIBHOCTH B 001acTH (U3UMKHM M aCTPOHOMUH,
BBISIBIISITH TPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a1a4H;

- CAMOCTOSITENIBHO COCTAaBJIATh IUIAH PEIICHMs pPAacYETHBIX M KAYECTBEHHBIX 3a]ad, IUIAH BBINOJHEHUS
IPaKTUIECKON PabOTHI C yUETOM HUMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEAIIOYTEHUi];

- IaBaTh OLIEHKY HOBBIM CUTYyallUsIM;

- pacHIUpsITh paMKH Y4eOHOTO MPeMETa Ha OCHOBE JINUHBIX MPEINOYTCHUIL;

- IeTaTh OCO3HAHHBIN BBIOOD, APTyMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHHUE;

- OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

- cnocoOCTBOBaTh (YOPMHUPOBAHHUIO U MPOSBICHUIO 3PYIAUIUU B 001acTH (PU3MKH, MOCTOSHHO IMOBHIILATH
CBOI1 00pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTE/JIEKT:
e  /1aBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTUBBI B I€ATENBHOCTD, OLIECHUBATh COOTBETCTBHE
PE3yNbTATOB LIETAM;
® RBJIaJICTh HABBIKAMHU TI03HABATCIILHON pe(UIeKCHM KaK OCO3HAHUS COBEPIIACMBIX JEHCTBHHA U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHHI;
MCIIOJIB30BaTh NPUEMBI peIICKCHH AJIs1 OLICHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 NX CHIKEHUIO;
MIPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX MIPH aHAIN3E PE3YIBTATOB AEATEIBHOCTH;
IPUHUMATh ce0sl, TOHUMasi CBOU HEJOCTATKU U JOCTOMHCTBA,;
MIPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX MIPHU aHAIN3€E PE3YIbTATOB AEATEIBHOCTH;
e [PHU3HABATh CBOE MIPABO U NPABO APYTHX HA OLIMOKU.

B mponecce nocTkeHNs IMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS IPOTrPaMMBbl IO (PHU3UKE AJIs1 YPOBHS CPEJHETO
obmiero o0pa3oBaHusl y OOydYalOMIUXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIA WHTEIUICKT, MPEnoiaraloniui
c(hOpMHUPOBAHHOCTE:

e  CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOLMOHAIBHOE COCTOSIHUE, BUAETH
HaIlpaBJICHUsI Pa3BUTUSI COOCTBEHHOM AMOLIMOHATILHOM c(epbl, ObITH YBEPEHHBIM B ce0€;

®  CaMOpEryJIMPOBaHUS, BKIKYAKOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHUE, CTIOCOOHOCTh aalTUPOBATHCA K YMOLIMOHAIHHBIM U3MEHEHUSAM U MPOSBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBAllMH, BKIIOYAIOLIEH CTPEMIIEHHE K JOCTHKEHHIO LIEU M YCIEXy, ONTUMH3M,
WHUIMATHBHOCTh, YMEHHUE IEHCTBOBATH UCXOAS U3 CBOMX BO3MOYKHOCTEH;

® SMIATWH, BKIIOYAIOUICH CIIOCOOHOCTH MOHMMAaTh SMOLMOHAIBHOE COCTOSHHE JIPYTUX, YIUTHIBATH
€ro MPH OCYILECTBICHUHN 00LIeHNs, CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKHNBAHMIO;

® COLMAIbHBIX HAaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBHICTPAWBATh OTHOLIEHHS C APYTUMH JIOIBMH,
3a00THUTHCS, IPOSBIIATH HHTEPEC U pa3pemarb KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHU:

- IEMOHCTPHPOBATh HA MIPUMEPAX POJIb U MECTO PHU3UKH B HOPMUPOBAHNU COBPEMEHHON HAYYHOUN KapTHHEI
MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJOTUM, B IPAKTUYECKON NEATEIBHOCTH JIHOJEH;

-  YYUTBIBaTh TPaHULbl TNPUMEHEHHS HW3YyYEHHbIX (U3MUYECKUX MOJIENIeH: MarepuaibHas TOYKa,
MHEepLHUaJIbHAS CHCTeMa OTcuéTa, abCOMOTHO TBEPIOE TEJIO, MICaTIbHBIN I'a3, MOJEIH CTPOCHHS ra30B, )KUAKOCTEH
Y TBEPJIBIX TEJI, TOUCYHBIH IIEKTPUIECKUH 3apsi/i IPH pellieHrH PU3NUECKUX 32134,

- pacmo3HaBaTh (U3MUECKUE sBIEHHUS (Ipouecchl) W OOBICHATP MX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIAPHO-KUHETUUECKON TEOPHUHN CTPOEHHS BELECTBA U IEKTPOJANHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpsSIMOJIMHEHHOE JIBIDKEHHE, CBOOOTHOE TaJIEHHE TeJ, JBMKEHHE 110 OKPYXHOCTH, WHEPIIHS, B3aUMO/JISHCTBUE Tel,
muddysusi, OpPOYHOBCKOE IBMKEHHE, CTPOCHHE XHMIKOCTEH W TBEPABIX TN, HM3MEHEHHe 00béMa Ten NpHu
HarpeBaHuM (OXJAXIEHUM), TEIUIOBOE paBHOBECHE, HCIApEHUE, KOHACHCALMs, IJIaBJICHHE, KPHUCTAJUIM3ALMS,
KUIICHUE, BIAKHOCTh BO3/lyXa, ITOBBILICHNUE TABJICHUS ra3a PU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEKY
IapaMeTPAMHU COCTOSIHHA ra3a B H30IIPOLECCAX, dJIEKTPU3ALUS Tell, B3AUMOJECHCTBHE 3apsiiOB;

- ONHCHIBaTH MEXAaHMYECKOE JBIDKEHHE, HCHONb3Yys (U3MUECKHE BEJIMYUHBI: KOOPAMHATA, MYTh,
nepeMelleHNe, CKOPOCTb, YCKOPEHUE, Macca Tela, CUIIa, UMITYJIbC Tella, KHHETUYeCKash SHEPrus, MOTCHIUAIbHAS



9HEprus, MexaHnueckas padoTa, MEXaHHYECKasi MOLIHOCTD; NMPH OIMCAHWHU NPAaBMWIILHO TPAKTOBATh (U3MUECKHUIMA
CMBICJI HCIOJB3YEMbIX BEIWYMH, MX OOO3HAYECHUS U €IUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIME IAHHYIO
(u3NUeCKyI0 BEIHYNHY C APYTHMH BEITMUYUHAMU;

- ONKCHIBATh N3YyUYCHHBIE TEIUIOBBIE CBOWCTBA TN U TEIJIOBHIC SIBIICHHS, UCTIONB3Ys (PU3MUYECKIE BETHUUHBI:
JaBlieHHE Tra3a, TeMIepaTypa, CpeOHssd KHHETHYeCKas DJHEpPrus XaoTHYECKOro [IBIDKEHHS MOJEKYJ,
CpeIHEKBagpaTHYHAs CKOPOCTh MOJIEKYJI, KOIUYECTBO TEIUIOThI, BHYTPEHHS SHEprusi, pabora rasa, Koapduiuent
MOJIE3HOTO JACUCTBHS TEIUIOBOTO JBUTATeNs; NpPU ONHCAHWM TPAaBHJIBHO TPAKTOBAaTh (YU3UUECKUH CMBICI
UCIIOJIb3YEMbIX BEIMYMH, UX O003HAUYEHUS U €AMHUIIBI, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (GU3HMUECKYIO
BEJINYMHY C IPYTMMH BEJIUYHHAM;

- ONKCHIBATH M3YYCHHBIC JIIEKTPUYECKHE CBOWCTBA BEILECTBA M DJICKTPUYECKHE SBJICHUS (TPOLECCHI),
UCTIONB3YSl (U3MYECKHE BEIMYHMHBL: OSJIEKTPUUYECKHH 3apsill, 3JCKTPHUYECKOE II0jie, HampsbKEHHOCTH MO,
NOTEHIMAN, Pa3sHOCTh MOTEHIMAJIOB; NPH ONMCAHWU NPABWJIBHO TPAKTOBaTh (HPM3MUECKUM CMBICT HCIIOJIB3YyEMBIX
BEJIMYMH, UX 0003HAUCHHS W €JUHHUIBI; YKa3bIBaTh (POPMYJIBL, CBA3BIBAIOIIME AaHHYIO (DU3WYECKYIO BEIUYHHY C
JPYTUMH BETHYHHAMM,

- aHAJIM3UPOBATh (PU3NYECKUE MPOLECCHl U SBJICHUS, UCHOIb3Ys (HU3NUECKUE 3aKOHBI U IPUHLUIBI 3aKOH
BcemupHoro tsarorenusi, I, II u III 3akonsl HplOTOHA, 3aKOH COXpaHEHUsS] MEXAHWUYECKOW DSHEPruu, 3aKOH
COXpaHEHHUsl MUMITyJIbCa, NPUHIUI CYHNEPHO3ULIMH CHJI, TIPUHIUI PAaBHONPABUS MHEPLHUANBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPHUI0 CTPOCHHS BELIECTBA, a30Bble 3aKOHBI, CBS3b CPEAHEH KUHETUYECKOU
SHEPTUH TEIUIOBOTO IBMXKEHHSI MOJIEKYJ ¢ aOCOJIOTHOM TeMIlepaTypoH, MEpBbI 3aKOH TEPMOIMHAMHKH, 3aKOH
COXpaHEHUs DIIEKTPUIECKOTO 3apsijia, 3aKoH KylioHa, mpu 3TOM pa3iindaTh CIOBECHYIO (hOPMYITHPOBKY 3aKOHA, €TO
MaTeMaTH4YecKoe BBhIpaKeHUE U YCIIOBHS (TPaHUIbI, 001aCTH) TIPUMEHUMOCTH;

- OOBSACHATH OCHOBHBIC NPUHLUMIBI JEHCTBUS MAaIIMH, NPUOOPOB M TEXHHUUYECKHX YCTPOMCTB; pa3iuyuaTh
ycIoBHUs MX 0€30I1acHOr0 UCIIOIb30BAaHUS B IOBCEAHEBHON JKU3HHU;

- BBIIIOJIHATE 3KCHECPHUMCEHTHI IO HCCJICIOBAHUIO (1)I/I3I/I‘I€CKI/IX SIBJICHUN U IIpoOLCCCOB C HUCIIOJIBL30BAHUEM
MpSIMBIX M KOCBEHHBIX W3MEpeHWi, Hpu SToM (GOpMYyITUPOBATH MpoOieMy/3aiady W THUIOTE3Y Y4eOHOTro
IKCIIEPHUMEHTa, COOMPATh YCTAHOBKY W3 HPEAJIOKEHHOTO OOOpYAOBaHHMS, NMPOBOJUTH OMNBIT U (OPMYJIUPOBATH
BBIBO/JIBI;

- OCYWECCTBJIATH IPsAMBIC W KOCBCHHBIC U3MEPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIIMYUH, IIpU OSTOM BI)I6I/IpaTI)
ONITUMAJIBHBIM CIIOCO0 U3MEPEHUS U UCITIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEH U3MEPEHUIL;

- UCCJICOA0BATL 3aBUCUMOCTHU MCKIY (1)I/I3I/I‘IGCKI/IMI/I BCJIIMYMHAMU C HCIIOJIB30BAHHUCM IIPAMBIX H3M€peHHI>'I,
Opd 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PHKCHpOBaTH pPE3yIbTaThl IOJYYCHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BHJIE TAOIUI U rpauKOB, A€TaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICAOBAHMS;

- cobmogate mpaBuia O€30HaCHOrO TpyJda NpU IPOBEACHUH HCCIENOBAHMM B paMKax Y4eOHOTO
IKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEILbCKOW W MPOEKTHON JESITENbHOCTH C HCIOJNB30BAaHHEM HM3MEPHTENBHBIX
YCTPOKCTB U 1a00paTOPHOro 000PYAOBAHHUS;

- pewaTh pacuy€THBIC 337a4YM C SBHO 3aJaHHOM (PU3MUECKONW MOJEINBIO, UCTIONIB3Ys (PU3NUECKUE 3aKOHBI U
IIPUHLOMWIIBI, Ha OCHOBC aHa/JIM3a YCJIOBHUA 3aJadu BI)I6I/IpaTb (l)I/ISI/I‘IeCKYIO MOICIb, BBIICIATH (bI/ISI/I‘IeCKI/Ie
BEIMYMHBI W (QOpMyIBl, HEOOXOAMMBIE sl €€ pelleHHs, TPOBOAWTh PpacuéTbl W OLEHHBATH PEATbHOCTD
MOJY4YE€HHOT0 3HaUeHUs (PU3NUECKON BETMUNHBI;

- peuiaTh KayeCTBEHHBIE 3a/1a4d: BBICTPAMBATH JIOTMUECKH HENPOTHUBOPEUYMBYIO LIEMIOUKY PACCYXKACHHUH C
OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH 1 (I)I/I3I/I'-IGCKI/IG SABJICHUA,

- UCHOJIBb30BaTh MPH PELICHUH YYeOHBIX 3a7auy COBPEMEHHbIEe MH(OPMALMOHHBIE TEXHOJIOTUH VIS MTOKCKA,
CTPYKTYpUPOBAaHUS, HWHTEPOpPETalMHd W NpeAcTaBleHUs y4yeOHOW M HAy4YHO-TIOMYJISAPHOM uH(popMauuy,
MOJIyYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATH MOIyYaeMyto HHPOPMAIIHIO;

- NPHUBOJAUTH TPUMEPHI BKIAJa POCCHHCKUX U 3apyOeKHBIX YyUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

- UCTIOJIB30BaTh TEOPETUIECKUE 3HAHUS 110 (PM3KKE B TIOBCEHEBHOM JKU3HU JUIst 0OecrieueHns: 6e30MacHOCTH
npu oOpameHu ¢ MpudopaMu M TEXHHYECKUMH YCTPOMCTBAMH, JJISi COXPAaHEHHs 3I0POBbS U COONIIOJICHUS HOPM
9KOJIOTHUECKOTO TIOBEICHHSI B OKPY Aol cpene;

- paboTaTh B TpyIIE C BBIIOJHEHHWEM pPAa3JIMUHBIX COLMANBHBIX POJIEH, IJIaHUPOBaTh PabOTy TPYIIIHL,
paoroOHaJIBHO paclIp€acCiiATh 06$ISaHHOCTI/I " IUIaHUPOBATD ACATCIIBHOCTh B HECTAHAAPTHBIX CUTYalUAX, aA€KBATHO
OLIGHUBATH BKJIA]] KaKIOTO U3 YYACTHUKOB IPYIIIBI B pEIICHHE PACCMAaTPUBAEMOM MTPOOIIEMBI.

K xonmy oOyuenus B 11 Kiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTD y 00YUAFOIIIUXCSI YMEHU:

- IEMOHCTPHPOBATh HA MIPUMEPAX POJIb U MECTO PHU3UKH B HOPMUPOBAHNU COBPEMEHHON HAYYHOUN KapTHHEI
MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTUH, B MPAKTUUYECKOW AEATEILHOCTH JIFO/EH, LIEIOCTHOCTh U
€AMHCTBO (PM3UYECKOIN KapTUHBI MUPA;



- YYUTHIBATh TPAHUIIGI TPUMEHEHUS U3YYEHHBIX (DU3MUECKUX MOJIENCH: TOYCUHBIH 3JICKTPUUYCCKUN 3apsi,
Jy4 CBETa, TOYEUHBIH NCTOYHUK CBETA, SIIEPHAS MOJENb aToMa, HyKJIOHHAS MOJETh aTOMHOTO SIpa MPH PEIIeHUH
¢usnueckux 3anay;

- pacmo3HaBath (PU3NUECKUE SBIECHUS (IIPOLECCH) U OOBSCHITH UX HA OCHOBE 3aKOHOB 3JICKTPOJUHAMUKH H
KBAaHTOBOW (PM3HKU: AIIEKTpHUYECKask MPOBOJAUMOCTD, TEMIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE AEWCTBUS TOKA,
B3aMMO/ICWCTBHE MarHUTOB, AIEKTPOMArHUTHAS MHIYKIIHS, eWCTBUE MarHUTHOTO TIOJISl Ha IIPOBOJHUK C TOKOM U
JOBIDKYIIUKCS 3apsi, SJeKTPOMAarHUTHBIE KOJIEOAHUS W BOJHBI, MNPAMOJIMHEHHOE paclnpoCTpaHEeHHE CBeTa,
OTpakeHHe, TpeloMieHue, wuHTeppepeHIws, audpakmus W TONIpU3alUs CBeTa, MJWNCIEPCHS  CBETa,
dhoroanexktpudeckuii addekT (poroaddekrt), cCBETOBOE MaBiIcHNE, BOZHUKHOBEHHNE JUHEHYATOrO CIIEKTpa aTroMma
BOJIOPOJIa, ECTECTBEHHAS U ICKYCCTBEHHAsI PaIHOAKTUBHOCTD;

- OIMCHIBaTh M3y4YCHHBIC CBOMCTBA BeIecTBa (DIIEKTPUYECKHE, MATHUTHBIC, ONTUYECKUE, DIIEKTPUUCCKYIO
MIPOBOAVMOCTD PA3IMYHBIX CPEN) W IEKTPOMATrHUTHBIE SABIEHUS (IIPOIECCHI), UCTIONB3Ys (PU3NIECKIE BETHINHBI:
JNEKTPUYECKUN 3apsil, CUlla TOKa, DJEKTPUUECKOE HANPSHIKCHUE, DJIEKTPUUECKOE CONPOTUBICHHE, Pa3sHOCTh
MOTCHIMAOB, 3JIEKTPOABIKYIIas cuiia, paboTa ToKa, HHAYKIUs MarHUTHOTO OIS, cuia Ammepa, cuna JlopeHna,
WHAYKTUBHOCTD KATYIIKH, DHEPTUS SJIEKTPUYECKOTO W MAarHUTHOTO TOJeH, Mepruoj W dacToTa KoieOaHWi B
KoJIe0aTelbHOM KOHTYpE, 3apsii W CHJIa TOKa B IPOIECCE TapMOHHYECKHUX DIEKTPOMArHUTHBIX KOJIEOaHWMIA,
(hoKycHOE paccTOsIHAE M ONTHUYECKas CHjia JIMH3BI, IPU OMHCAHWW NPABHIBHO TPAKTOBAaTh (PM3MUYECKHIA CMBICI
UCIIOJIb3YEMBIX BEJIMYHH, HX 0003HAUEHHSI U €IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (GU3UUECKYIO
BEJIMUWHY C IPYTUMH BETUINHAMU;

- OIIUMCBIBATHL M3YUYCHHBIC KBAHTOBBIC ABJICHUSA W MPOLECCHI, NUCIIOJIb3Ys (I)I/I?;I/ILICCKI/IC BCJIIMYUHBI: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI W YacTOTa CBETa, SHEPTHS W MMITYJIbC (OTOHA, mepHoj Moiypacnana,
SHEpTHsl CBSI3W ATOMHBIX SIep, NMPH OMUCAHWH MPAaBHIBHO TPAKTOBAaTh (MU3UYECKUH CMBICT HCIIOIh3YEMBIX
BEJIMYWH, UX 00O3HAYEHUS W €AMHUIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE MAHHYIO (U3NUYECKYIO BEIUYHHY C
APYTruMHU BCJIIMUMHAMU, BEIYUCIIATH 3HAYCHUC (I)I/I3I/I‘ICCKOI71 BCIIMYHUHDBI,

- aHAJIM3UPOBATh (PU3NIECKHE MPOIECCHl U SBIECHHS, UCMONB3YS (GU3NIECKHe 3aKOHBI U HMPUHITUIBL: 3aKOH
Owma, 3aKOHBI ITOCIIEAOBATENIFHOTO M TMAapaJUICIEHOTO COSAMHEHUs MPOBOAHHUKOB, 3akoH Jkoyns—JleHna, 3akoH
ANIEKTPOMArHUTHOW HHAYKIUH, 3aKOH MPSMOJMHEHHOTO pPaclpOCTpaHEHHsS CBETa, 3aKOHBI OTPaKEHHS CBETa,
3aKOHBI TPEJIOMJICHUSI CBETa, ypaBHEHWe OWHIITEHHA s GoTodddeKTa, 3aKOH COXPAHEHUS SHEPTHH, 3aKOH
COXPAaHEHUS WMITYJIbCA, 3aKOH COXPAHEHUs DJJEKTPUYECKOTO 3apsfia, 3aKOH COXPAaHEHHWS MacCOBOTO YHCIA,
noctynatel bopa, 3aKOH paJinoaKTUBHOTO pacmaja, Py 3TOM pas3iHyaTh CIOBECHYIO (DOpPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTH4YecKoe BBhIpaKeHUE U YCIIOBHS (TPaHUIbl, 001aCTH) TIPUMEHUMOCTH;

- ONpEJeNSITh HAMPaBJICHHUE BEKTOpa WHAYKIIMA MarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIJIBI AMImepa u
cuibl Jlopenua;

- CTPOUTD U ONHCHIBATh N300paKeHNne, CO3aBaeMOe TUIOCKUM 3€pKalloM, TOHKOH JINH301;

- BBIMIOJTHATH AKCIEPUMEHTHI 110 WCCIIEJIOBAHUIO0 (PU3HYECKHUX SBJICHHWN W TPOIECCOB C HCIIOIH30BAHUEM
NpSIMBIX M KOCBEHHBIX W3MEpPEHWi: mpu 3ToM (OpMYyIUpOBaTh MpoOiieMy/3aady W THUIOTE3y Yy4eOHOTo
9KCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpYIOBaHWUS, MPOBOJIUTH OMBIT M (OPMYIHPOBATH
BBIBO/JIBI,

- OCYIIECTBIATH TMpSAMBbIE W KOCBEHHBbIE W3MEpEeHHs (PU3MYECKUX BEIWYMH, TPH 3TOM BHIOUPATH
OINTHUMAJbHEIN CII0C00 N3MEPCHHA U UCITI0JB30BATh U3BECTHBIC METOAbI OLICHKHU HOI‘peHIHOCTefI H3MepeHHI7[;

- HCCJICAO0BATh 3aBHCHMOCTH (1)I/I3I/I'-IeCKI/IX BCJIMYUH C HCIIOJIB30BAHUEM IIPAMBIX H3MepeHHI7[: IIpu 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yIbTATHl TOJIYYCHHON 3aBUCUMOCTH (DM3MUYECKUX BEIMYHMH B BHUJIC
TaOIUI ¥ TPah)UKOB, IeIaTh BEIBOJBI IO Pe3yIbTaTaM HUCCIIEIOBAHUS;

- co0moaate mpaBWia O€30HacHOr0 TpyJa NpW MPOBEJACHUM WCCIENOBAaHUI B paMKax Y4eOHOTO
IKCIEPUMEHTa, Y4eOHO-HCCIIEI0BATEIbCKOW W TMPOEKTHON JESITENbHOCTH C HCIOJNB30BAaHHMEM HM3MEPHTENBHBIX
YCTPOWCTB U JIa0OPaTOPHOTO 00OPYIOBAHUS;

- pemaTh pacu€THBIE 3ajJa4y C SBHO 3aJ[AHHON (U3NUECKONW MOJIENBIO, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U
IIPUHOUWIIBI, Ha OCHOBC aHa/IM3a YCJIOBHUA 3aJadu BBI6I/IpaTI) (1)I/ISI/IT-I€CKYIO MOICIb, BBIACIATH (1)I/I3I/IT-IGCKI/IG
BEIMYMHBI W (QOpMyJnbl, HEOOXOAWMBIE ISl €€ pelieHHs, NPOBOAUTH pacdéThl W OLECHHUBATH PeaJbHOCTD
MOJY4YEeHHOT0 3HaUeHUs (PU3NUECKON BEIMUMHBI;

- peuiaTh KayeCTBEHHBIEC 3a/1a4d: BBICTPAMBATH JIOTMUECKH HENPOTHUBOPEUYMBYIO LIEMIOUKY PACCYXKACHUH C
OTIOpPO¥ Ha W3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS,

- UCHOJIB30BaTh MPH PELICHUH Y4eOHBIX 3a7ady COBPEMEHHbIE MH(MOPMALMOHHBIC TEXHOJIOTHUH Ul TOUCKA,
CTPYKTYPUpPOBAHUS, WHTEPIPETAlMd W TPEACTABICHUS Y4YeOHOW W HAYYHO-TIOMYJIApHOH WH(pOpMAIUH,
HOHy‘IeHHOﬁ 13 pa3jIMYHBIX UCTOYHUKOB, KPUTHYCCKU aHAJIM3UPOBATh IMOJTYy4aCMYIO I/IH(bOpMaHI/IIO;

- OOBSICHATh TPUHIUIBI ICHCTBUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ln4aTh YCIOBUS HX
0€30MacHOT0 UCIIOJIL30BAHNUS B IOBCETHEBHOM KI3HH;

- TPUBOJUTH TMPHUMEPHI BKJIAJAa POCCHUCKUX W 3apyOeKHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHE TPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



- HCIIOJIL30BaTh TCOPETUUYCCKHUE 3HAHUS IO (PU3UKE B TIOBCSTHEBHOM KHU3HU TSl 00€CTICUCHUs O€301MaCHOCTH
npu 00paImeHuu ¢ MpruOopaMu M TEXHHYECKUMH YCTPOMCTBAMU, AJISI COXPAHEHHS 30POBBS U COOMIOAEHHSI HOPM
9KOJIOTHUYECKOTO TTOBEICHUSI B OKpY KaroIIel cpeae;

- paboTaTh B TPYIMIIE C BHITOJHEHUEM Pa3IMYHBIX COIMABLHBIX POJIEH, IJIAHUPOBATh PabOTy
TPYIIBI, PAITHOHATBHO PACIPEENATh 00S3aHHOCTH U IIAHUPOBATH JESITEFHOCTh B HECTAHAAPTHBIX
CUTYaIUsIX, aIEKBaTHO OLIEHUBATH BKJIA]] KQKIOTO U3 YYACTHUKOB T'PYTIIHI B pEIICHNE
paccMaTpuUBaeMoi IpOOIEMBI.

[IporpamMa 3JE€KTMBHOTO Kypca COIVIacOBaHa C TpPeOOBAaHUSAMH TI'OCYIAPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHJAPTa M COJACP)KAaHHMEM OCHOBHBIX MPOrpaMM Kypca (PHU3UKH TpOQHIbHON
mKoygbl. OHa OpUEHTHPYET Y4YuTeNsd Ha JalbHEHIIee COBEPIICHCTBOBAHME YK€ YCBOEHHBIX
YYAIIUMMCS 3HAaHUU U yMEHUH. [[71s1 3TOr0o BCs MporpaMma ACJIUTCS Ha HECKOJIBKO pasnueinos. [lepBblit
pa3fesl 3HAaKOMMT IIKOJIBHMKOB C MHHMMAJIBHBIMM CBEICHUSMU O IOHATHHM «3ajada», Jaaer
IIPEJICTaBICHUE O 3HAYCHHUM 3aJ1a4 B )KM3HHM, HAyKe, TEXHUKE, 3HAKOMUT C Pa3JIMYHbIMU CTOPOHAMH
paboThI ¢ 3a7ayamMy. B 4acTHOCTH, OHU JJOJDKHBI 3HATh OCHOBHBIE NPUEMbI COCTaBJICHUS 33]a4, YMETh
KJIaccu(UIUpPOBaTh 3a/1a4y 1O TPEeM-YEeThIpeM OCHOBaHHMAM. Bo BTOpOM paszferne mpu pemeHud 3a1a4y
ocoboe BHUMaHME YJENeTCsl IOCIeI0BaTeIbHOCTH JEHCTBUM, aHaIn3y (U3HUECKOro sBJIEHUS,
IIPOrOBAPUBAHUIO BCIYX pEIICHUs, aHalu3y M[OJIYyYeHHOro oTBeTa. B Hauane pasgena aus
WITIOCTPAIIMM MCIIOJIB3YIOTCS 33J]aud U3 MEXaHUKHU, MOJIEKYJISPHOM (U3MKH, 3JIEKTPOJUHAMUKU U
KBaHTOBOH (pusuke. Ilpu paborte ¢ 3amavamu cieayer oOpaarh BHUIMaHUE HA MUPOBO33PEHUECKUE U
MeTooornYeckre 0000IIeHns: TOTPeOHOCTH 00IIecTBa M MOCTaHOBKA 3a/1a4, 33aJaud M3 HCTOPUHU
¢u3MKY, 3HAYEHUWE MaTeMaTHUKU /JI pPELICHUs 3a/4ay, O3HAKOMJIEHHE C CHCTEMHBIM aHaJIUu30M
(bu3nuecKux sIBICHUH IPU PELICHUH 3a/1a4 U Jp.

[lpu pemennn 3amad MO MEXaHHWKE, MOJEKYJISPHON (QHU3UKE, DJEKTPOJAMHAMHUKE TJIaBHOE
BHUMaHMEe oOpariaercss Ha (GopMUpOBaHHE YMEHUHN pelIaTh 3a7ay, Ha HAKOIUIEHUE OIBITA PEIICHUsS
3az1a4 pa3nu4Hoi TpynHocTtH. CojepxaHue TeM MoJ00paHo Tak, 4ToObl (OPMUPOBATH NIPU PEIICHUU
3ajjay OCHOBHbBIE METOJbl JaHHOM (usnueckoir Teopuu. Ocoboe BHUMaHHUE YAENSAETCS H3YUYEHUIO
00IIMX METOJIOB PEIICHUS 3a7a4 U TUMOBBIX 3amanuii EI'D.

Kypc paccuntan Ha yyammxcs 10-11 xmaccoB u npeanonaraet cCOBepIIeHCTBOBAaHUE TIOJTOTOB-
KM LIKOJIbHUKOB [0 OCBOCHHUIO OCHOBHBIX pa3/eNioB (PU3HKH.

OnucaHue MecTa JIEKTUBHOIO Kypca
Kypc paccunran Ha yuyammxcs 10-11 kmaccoB u npeanonaraeT coBepiieHCTBOBAHUE TOATOTOB-
KH IITKOJIbHUKOB 110 OCBOCHHUIO OCHOBHBIX Pa3/IeioB (DU3HKH.
Bcero: 34 yaca
10 ki1 -174 (0,54 B HEnENI0)
11xn — 174 (0,54 B HEneN10)

®opMBI KOHTPOJIS ¥ BO3MOKHbIC BADHAHTHI €ro NMPOBeAeHUA

Ha 3aHsATHSAX NpUMEHSIOTCS KOJJIEKTUBHBIE U MHAMBHUAYaJbHbIE (DOPMBI pabOThI: MOCTAHOBKA,
peleHre 1 00CyXKIeHHE pellleHus 3ajay, NOAroTOBKa K OJIMMIIMAJIE, TOJ00p U COCTaBICHUE 3a/1au Ha
TeMy U T. A. [Ipenmnonaraercs Takyke BBINOJIHEHHE JOMAIIHUX 3a/laHui MO pelieHuto 3anad. B urore
IIKOJIBHUKH MOTYT BBIMTH Ha TEOPETUYECKUI YPOBEHb PELICHUS 3a/1ay: PEIICHUE [0 ONPEIEICHHOMY
IUIaHy, BJaJIeHHEe OCHOBHBIMU NpHUEMaMH PELIEHUs, OCO3HAHME JIEATEIbHOCTH IO PEIICHHIO 3a/1auH,
CaMOKOHTPOJIb M CaMOOIIEHKa, MOJIEIMpOBaHUe (pu3nueckux sBiIeHUN U T.1. [Ipu u3ydyeHum Kypca
MOTYT BO3HUKHYTh METOAMYECKHE CIOKHOCTH, CBS3aHHBIE C TE€M, YTO 3HAHUU MO OOJBIIMHCTBY
paszenoB Kypca (pU3MKH Ha YpOBHE OCHOBHOM IIKOJIBI HEJOCTATOYHO JJISi OCO3HAHHOTO BOCHPUSATHUS
psifa paccMaTpuBaeMBbIX BOIPOCOB U 33]1ay.

Bonbiias yacTe Marepuana, COCTAaBISAIONMIAsA COAEPKAHUE MPUKIAAHOIO Kypca, COOTBETCTBYET
rocy/1apCTBEHHOMY 00pa3oBaTEIbHOMY CTaHIAApTy (usnudeckoro o0Opa3oBaHus Ha NPOGUIBLHOM
YPOBHE, B CBSI3U, C UEM KYpC HE CTOJBKO PACIIMpSET KPYr NMPEAMETHBIX 3HAHUN y4aIIUXCs, CKOJIBKO
yrayonsieT MX 3a CYeT YCWJIEHMsI HENpEeAMETHBIX MHPOBO33PEHUECKOW U  METOJI0JIOTMYEeCcKOi
KOMIIOHEHT COJIEPKaHUs.



Conep:xanue y4e0HOro Kypca

10 kacc

1.®u3nueckas 3apava. Kinaccudukanus 3axad u uX 0oCHOBHbIe IpueMbl pemenns (1 4).

3anaum no ¢usuke u ux knaccudukanus. OpopmieHne pereHus 3aaa4n.

Pasnuynble mpuembl U croOcoObl pemeHus (U3MUECKUX 3a/ady: aJropuT™M, aHAJIOTHH,
TEOMETPHUYECKUE TPUEMBI, METOI Pa3MEPHOCTEH, rpaduueckue pemeHusl.

CocraBnenue Qusnyeckux 3amgady. OCHOBHBIE TPeOOBaHUA K COCTaBIeHHIO 3a1ad. CrocoObl
coctaBieHus 3a1a4. [I[pumepsl 3a1a4 BceX BUIOB.

2. Mexanuka. Kunemaruka (24).

KoopauHatHblli METOJ pemieHus 3ajady 1o KMHeMaThke. PaBHOMEpHOE M PaBHOYCKOPEHHOE
nBixeHue. ClioxkeHue NepeMeIieHuii 1 CKOpOCTEil.

KpuBonuneliHoe nBuxkeHue. JIBUKEHUE TOYKM IO OKPYXKHOCTH. BpalmiarenbHoe IBUMXKEHUE
TBEP/OIO Tea.

3. Innamuka (2 v).

KoopauHatHblii METO pelIEHHS 3a/1a4 110 JUHAMUKE.

Pemenne 3amady Ha OCHOBHBIE 3aKOHBI JABMKEHUS: 3aKOHbI HBIOTOHA, 3aKOHBI IS CHII
TATOTEHUS, YIPYTOCTU, TPEHUS, CONPOTUBIICHUS. Pelenre 3a1a4 Ha JBMYKEHUE MaTepUabHON TOYKH,
CUCTEMBI TOYEK, TBEpPOro Tela Moj JAecTBHEeM HecKonbkux cui. Ilombop, coctaBieHue u pemieHue
3a/1a4: 3aHUMATENIbHBIX, C OBITOBBIM, TEXHUYECKUM, KPA€BEIUECKUM COJICPIKAHHEM.

4. Cratuka (24).

MowmenT cuibl. O0IIHE YCIOBUSI paBHOBECHUS TBEPOTO Teia. LleHTp TshkecTH.

5. 3akonbl coxpaHenus (24).

Pemienue 3aga4d mo KMHEMAaTHUKE, TMHAMHUKE C TIOMOIIBIO 3aKOHOB COXPAaHEHUS.

Pemenue 3aa4 Ha onpezeneHue padoThl U MOIIIHOCTH

Pemienue 3a1au Ha 3aKOH COXPAHEHUSI UMITYJIbCA U PEAKTUBHOE JIBIIKCHHUE.

Pemenue 3a1ay Ha cOXpaHEHUE U NPEBPALLEHNE MEXaHUYECKON YHEPTUU.

Pemenre koMOMHUPOBAHHBIX 337124

6. Moaexyasipaasi ¢pusuka. CTpoeHue M CBOHCTBA ra3oB, KHIKOCTEH, TBepAbIX
Tea (3u).

PemeHne KauecTBEHHBIX 3a/Jad Ha OCHOBHBIE TMIOJIOKEHHMSI M OCHOBHOE YpaBHEHHUE
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.

Pemenne 3amau Ha omnMcaHWe TOBEIEHUS HJI€ATBHOTO Ta3a: ocHOBHOe ypaBHeHMe MKT,
oTpeieJICHuEe CKOPOCTU MOJICKYJI, XapaKTEPUCTHKU COCTOSIHUS Ta3a B U30IPOIIECCaX.

Ornpeznenenne CKOPOCTH MOJIEKYJ, XapaKTEPUCTUKHU COCTOSIHUS ra3a B U30MPOLEecCcax.

Pemenne 3amau Ha cBOMCTBa MapoB: MCHOJIb30BaHUE ypaBHeHUs MenpaeneeBa-Knanerpona,
XapaKTEePUCTUKA KPUTHUUECKOTO COCTOSTHUSL.

Pemenne 3amad  Ha omnpeneneHUE XapaKTEPUCTHK TBEPAOro Tena: aOCONIOTHOE H
OTHOCHUTEJIbHOE YJUIMHEHUE, TEIIOBOE PACIIUPEHHUE, 3a11aC IPOUYHOCTH, CHJIA YIPYTOCTH.

Pemienne kauecTBEHHBIX HKCIIEPUMEHTAIIBHBIX 3a/a4.

7. OcHoBbl TepMoauHaAMuKH (1 4).

Pemenne koMOMHUPOBAHHBIX 3a7a4 Ha TIEPBBIM 3aKOH TepMOJAMHAMHUKU. PemieHue 3amgad Ha
TEIJIOBBIE IBUTATEIH.

8. DuekTpoanHamuka. Jjekrpuuyeckoe mode (1,5 4).

3ajaun pa3HbIX TUIIOB HA OMUCAHUE AJIEKTPUUYECKOTO MOJS Pa3IuYHbIMHU CPEICTBAMU: 3aKOHOM
COXpaHEHHUs 3apsga, 3akoHOM KylloHa, CHJIOBBIMH JIMHUSIMH, HaIPSKEHHOCTHIO, Pa3HOCTHIO
MOTEHIIUAJIOB, SHEPTUEH.

Pemenue 3a1ay Ha OoNMKMCaHUE CHCTEM KOHACHCATOPOB.

Pemienne skcneprMeHTaIbHBIX 33/1a4.

9. 3aK0HBI MOCTOSIHHOTO TOKA (3 ).

Pemienue 3agau Ha pa3aMvHbIe IPUEMBI pacyeTa COMPOTUBIICHUS CIOKHBIX LIETIEH.

Pemenue 3amad pa3HBIX BHJOB Ha ONHCAHUE DJJIEKTPHUUYECKUX IIETIEH TOCTOSHHOTO
ANEKTPUYECKOTO TOKa C MOMOLIbI0 3akoHa Oma Juisi 3aMKHYTOM 1emnu, 3akoHa Jxoyns-Jlenua,
3aKOHOB TIOCIIEIOBATEIIFHOTO M MApaUICIbHOTO COSAMHEHUHN TTPOBOTHUKOB.

OsznakomieHue ¢ mpasmiioM Kupxroda npu pemieHnu 3aaad.



Pemenue 3amad Ha pacuert yyacTtka nemnu, cogepxaniei 9J1C.
Pemenue SKCIICPUMCHTAJIbHBIX 3a/1a4.
10. O6o61mIar01Iee 3aHsITHE MO METOaM M NIpreMaM pemenus pusudeckux 3agay ( 0,5 u)

11 xaacc

1.9aexkTpogunamuka. MaruutHoe noJjie(14)

3amaun pa3HbIX BHUJOB HAa OINKMCAHWE MArHUTHOTO TOJII TOKA M €ro JCWCTBHSA: MarHUTHas
WHIYKIUS 1 MarHUTHBIN MOTOK, cuia Amnepa u cuiia Jlopenna

1.2J1eKTpOMArHUTHBIE KOJIEOAHUA U BOJHBI (84)

Pemenue 3ama4 pa3HbIX BHJIOB Ha OMMCAHUE SBJICHUS AJICKTPOMArHUTHON MHIYKIIMH: 3aKOH
AJIEKTPOMATrHUTHON UHAYKIMH, IpaBuiio JIeH11a, ”HTyKTUBHOCTb.

Pemenue 3amady Ha TEpEeMEHHBIN JJIGKTPUYECKHH TOK: XapaKTEPUCTHKH IEPEMEHHOTO
AIIEKTPUIECKOTO TOKA, TpaHCHOpMATOP.

Pemenne 3amau Ha omucaHWe Pa3IMYHBIX CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: CKOPOCTb,
OTpakeHHe, TMperomiieHne, uHTepdepeHmws, audpakius, Mnouspusanus. Pemenne 3amad 10
T€OMETPUUYECKON ONTHKE: 3epKaja, ONTHYECKHe cucTteMbl.. Knaccudukaius 3amad 1o crenualbHON
TEOPHUH OTHOCUTEILHOCTHU U 3HAKOMCTBO C MPUEMAaMH HX PEIICHHUS.

3agayM Ha ONpENETICHUE DJICKTPUUECKONM CXEMbI, COAep)Kalleics B ‘“‘UepHOM SIIUKE
KOHCTPYHpPOBaHHE, TpPHEMbl U TMPUMEPHl pelieHus. [pynmnoBoe W KOJUIEKTUBHOE peIICHUE
SKCIIEPUMEHTANBHBIX  33/lad €  HCIOJNb30BaHHEM  ocuuiuiorpada, 3BYKOBOrO TeHepaTopa,
TpanchopmaTopa, KOMIUIEKTa TMPUOOPOB I HW3Y4YEHHUS CBOMCTB JJICKTPOMArHUTHBIX BOJIH,
AIEKTPOU3ZMEPHUTENBHBIX TPUOOPOB. DKCKYPCHUS € eNbI0 cOOpa JaHHBIX IS COCTABIICHUS 3a/1au.

Pemnienre KOHCTPYKTOPCKUX 3a7a4 U 3a/1a4 HA TTPOCKTHI.

2.00mue MeToabl K npueMbl pusuueckux 3aaad ( 7,59)

Hcnonb3oBaHne 3aKOHOB COXPAHEHUsI UMITYJIbCA M DPHEPTUH, 3apsaaa. MeToa pa3sMepHOCTH MpU
pelleHny 3a1ad. 3aJauyd Ha HCIOJIb30BaHWE MPHUHIMIIOB CHMMETPHUM, AHAJIOTHH, SKCTpEMyMa.
AHaNorusi MEXaHMYECKUX U AJICKTPOMArHUTHBIX KosieOanuil. HectanaapTHbie METOABI pelICHUs 3a/1a4
(3a1a49M-T1apaIOKChI, ICPHBIN ALUTUKY, JIOTHUYCCKUHN JUAJIOT).

4. Obo0maroiee 3aHATHE 110 METOAAM U MpUeMaM pemieHus puznueckux 3aaad ( 0,5 4)

TEMATUYECKOE INNIAHUPOBAHUE
Y4ye0Ho — TeMaTHYEeCKUH IJIaH

10kJ1acc

No Hassanue paznenos KonuuectBo

n/n 4acoB

1. ®dusnueckas 3amava. Kmaccudukanus 3agad ¥ MX OCHOBHBIE IPUEMBI 1
peneHus

2. MexaHnka, KHHEMaTHKa 2

3. Junamuka 2

4 Craruka 1

5 3aKOHbBI COXPAHEHUS 2

6 Monexynspuas ¢uszuka. CTpoeHHe W CBOWCTBA Ta3oB, JKUIKOCTEH M 3
TBEPBIX TEI

7 OCHOBBI TEpPMOJMHAMUKHI 1

8 DneKTpoAMHAMUKA. DJIEKTPUYECKOE OIS 15

9 3aKOHBI TOCTOSTHHOTO TOKA 3

10 Oo6o0m1aroriee 3aHATHE IO METOJAM U TpUEMaM pelleHus (Pu3nyecKux 0,5
3aa4
Hroro: 17




11kaacc

Ne Haspanue paznenos KonuuectBo
n/n 4acoB
1. DnexTpoauHamMuKa. MarHuTHoe noJje 1
2 DNIEeKTPOMarHUTHBIE KOJICOAHUS U BOJTHBI 9
3 OO0u1re MeTob! M MPUEMBI (PU3MYECKHUX 33134 6
4 O6oOmaromiee 3aHATHE MO0 METOJaM M IMpUEeMaM pElIeHHS (PU3MUECKUX 1
3aja4
Uroro: 17

YueOHo-MeTOANYeCKOe U MATEPHATbHO—TeXHUYecKoe obecneyeHne 00pa3oBaTebHOIO Npolecca

1. Tonsadap6 H.U. ®usuka. 3agaunuk. 10-11x1.:-9-e uzn., crepeorun.-M.:JIpoda,2010.-398c.

2. Kabapaun O.®@. TNA-2011.0uszuka.9xn. M.:Ipoda,2011.-219c.

3. KamzeeBa E.E.,JlemumoBa M.IO. I'MA-2013: Dx3amen B HoBoW ¢opme: Dusnka
Oki1.: TpeHHMpPOBOYHbIE BAapPHAHTHI HK3aMEHAIIMOHHBIX pabOT IS MPOBEACHUS TOCYAAPCTBEHHOM
WUTOTOBOM aTTeCTalluu B HOBOM dopme. M.:Actpenpb,2013.-126¢.

4. Kamzeea E.E., [emmmoBa M.IO. TMA-2010: Dk3amen B HOBOH (opme: Dusuka
Oxu1.:TpeHUpOBOYHBIE BapUAHTBl HK3aMEHAIIMOHHBIX pPAa0OT [Jis MPOBEAEHUS TOCYIapCTBEHHOU
UTOTOBOM aTTecTanuy B HoBoW hopme. M.:Actpens,2010.-116¢.

5. OpnoB B.A.,CaypoB. FO.A. «lIpaktuka pemeHus ¢usmdeckux 3amad. 10-11 kmaccei», - M.:
«Benrana-I'pad», 2010 -272c.

6. ®usuka.llonroroska k EI'3-2017. 25 TpeHupoBOYHBIX BapuaHTOB 1o AemoBepcun Ha 2017 rox:
yuebHoe mocooue/ [Tox pen. JI.M. Monacteipckoro.- Poctos —Ha-Jlony;Jleruon., 2016.-352¢.-(ET'D)

HNudopmanuoHHbIe cpeacTBa (MHTEPHET-Pecypchl)

1. http://www.edu.ru/ Poccuiickoe oOpa3oBanue. deepaibHbIil MOpTAL.

2. http://www.school.edu.ru/ poccuiickuii 0011€00pa3oBaTeIbHBIN TOPTAIL.

3. http://www.it-n.ru/ Poccuiickasi ceTh TBOPUYECKHUX YUUTEIICH.

4. http://school-collection.edu.ru/catalog/teacher/ enunast kosutekius UGPOBBIX 00pa30BATEIBHBIX
pECYpCoB.

5. http://festival.1september.ru/ ®ectuBans negarornyeckux uaei OTKPBITHII YPOK.

6. http://fipi.ru/ ®enepanbHBIif THCTUTYT NETArOTHYECKUX H3MEPEHHIH.

7. http://reshuege.ru/ oGpa3oBaTenbHBII TOPTA JJISI TOJTOTOBKH K IK3aMEHAM.

8. ObopynoBanue 1eHTpa obpazoBanus «Touka poctay nudpoBas 1adopaTopusi «KApXUME».

IlnanupyemMble pe3yabTaThbl H3yYeHHUS
TpeGoBaHusi K YPOBHIO OATOTOBKH
Vyamuecs: J0TKHBI 3HATH !

= - OCHOBHBIC 3TaIlbl pCUICHUA 3a1a4;
- - KHaCCH(bHKaHHm (I)I/ISI/I‘{eCKI/IX 3aaay,;
= - AJITOPUTMBI pCHICHUA 3aJ1a4 1O U3YUCHHBIM TEMaM

- aHaJIM3UpOBaThH (PU3HUECKOE SIBICHUE;

- TPOroBapwBaTh BCIYX PEIICHHUE;

- aHAIM3WPOBATH MOJYUYCHHBIN OTBET;

- KiIaccu(UIUpoBaTh MPEATIOKEHHYIO 3a/1a4y;

- COCTaBJIATh MPOCTEHIINX 3a/1a4u;

- TIOCIIEIOBATEIHHO BBIMOIHATH U IPOTOBAPHUBATH ATAIBI PEIICHUS 33/1a4i CPEIHEH TPYIHOCTH;
- BBIOMpATH pAIMOHAIBHBINA CIIOCOO PEIICHUs 3aa4H;

- pematb KOMOMHHPOBAHHBIC 3a]a4H;

- BJAQACTH pPAaA3JIMYHBIMH MCTOHdaMH  PCUHICHUA 3aa4:. aHAJIMTUYCCKHUM, Fpa(l)I/ILICCKI/IM,
SKCIICPUMCHTAJIBHBIM U T.1.;

- BJIAACTb MCTOAAMU CAMOKOHTPOJISA U CAMOOLICHKU.
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