| ocyfapcTBEHHOE OHO/IXKETHOE 00Teoopa3oBaTe/ibHOe yupexaeHue | amapCcKoH 00/1aCTU CpefHAS
obuieobpasoBaTenbHas wkona MP? 1 «ObpasoBaTeNnbHbIn LEHTP» MMeHn 'eposi CoBeTckoro C'otoda M.1M lonosa X.-4.CT.
LLleHTana myHuuunanbHoro paioHa LUeHTanmHckuiA CamapeKoi obnactu

Paecmo Ipenn Co| naemHaHo Y| BepxnaH)
Ma MO yuuTenein marematuvku, U3NKW  3amecTUTeNb AupekTopa rno YBP ONN«KTOp LIKOMbI
1 NH(|ropmaluvkn
PykoBoguTens -—— .
!/ .M. NnwHob / / | J.MHxnses N 11 AnbTacHaeesa
aBrycra 2018r. — 2018 . « » 2018 T.
0Pt Iy&4 'Mb

PAbOUAA MPOrPAMMAX
HO (bn <uke
ana 10-11 knaccos( 6a30Bblil YPOBEHD )
Cpoku peanunsauunm 2018-2020 rogbl

CocTaBuTenu:
KpacHoBa BaneHTnHa AnekcaH4poBHa yunTesib (hM3nNKu
Natbinos Vinbaap MuHcarntoBuy yunTtens (GU3nNKu



[MosicHN T enbHas 3anucka

HopMaTuBHbIe aKTbl M y4ebHO - MeTOAMYECKME JOKYMEHTbI, HA OCHOBaHUW KOTOPbIX pa3paboTaHa pabovas nporpamma
» ®epaepanbHblil 3aKoH «O6 06pasoBaHuK B Poccuinckoin ®epepaunm» o1 29.12.2012 N 273-d3 (pegn. o1 25.12.2018)

» [lopafoK opraHusauuny n ocyLlecTeneHns 06pa3oBaTenibHOM AeATeIbHOCTM N0 OCHOBHbLIM 06L,e06pa3oBaTe/ibHbIM Nporpammam -
obpasoBate/ibHbIM NporpaMmMamM HavyanbHOro 06Lero, OCHOBHOIO O6LLEro 1 cpefHero o6LLero 06pas3oBaHns, YTBEPXKAEHHbIM NPUKA30M
MwuHo6pHayku ot 30.08.2013 Ne 1015 (peg. ot 17.07.2015)

» [Npuka3 MuHucTepctsa o6pazoBaHus P® ot 05.03.2004 Ne1089 «O6 yTBepxAeHUMN (hefepasibHOro KOMMOHeHTa rocyapCTBEHHbIX
obpa3oBaTe/ibHbIX CTaH4aPTOB HavyalbHOro obLiero, 0CHOBHOMo 06LLero v cpefHero o6uero (NoAHoOro) obuiero obpasoBaHms» (peg. oT
23.06.2015 roga Ne609)

» CaHlMnH ot 29 gekabpsa 2010 roga Ne2.4.2.2821-10 (u3m. o1 24.11.2015)

» OcHOBHas o6pasoBatesibHas nporpammMa cpegHero obuiero obpasosaHns FrEOY COLU Ne 1 “OL” »x.-g. cT. LLeHTana, yTBep)XaéHHasA NpuKasom
ounpekTopa Ne 141/3-op ot 30.08.2016 .

O6pa3oBaTe/ibHbIA NpoLecc obecneynBaeTcs yuebHMKaMM U y4ebHbIMU NOCOOMAMM U3 AeicTBYOLLero defepasibHOro nepeyHst y4e6HMKOB.
MepeyeHb y4eOHMKOB eXXEroAHO YTBEPXKAAETCS NPUKA30M AUPEKTOpa No LUKONE .

M3yueHne pm3mkmn B 06pasoBaTeNbHbIX yUpeXKAeHNAX cpefHero (MoaHoro) o6uiero obpas3oBaHMs Hanpas/ieHo Ha AOCTUXKEHMe ClefyoLmnx

OCBOEHME 3HAHMN 0 MeTofax Hay4yHOro rMo3HaHMUsA NPUPOAbl; COBPEMEHHOW (U3MYECKON KapTMHE Mupa: CBOMCTBaxX BellecTBa W MON4,
MPOCTPAHCTBEHHO-BPEMEHHbIX  3aKOHOMEPHOCTAX, AWHAMUYECKUX W CTATUCTUYECKMX 3aKOHAX MpUpoAbl, 3NeMeHTapHbIX 4acTuuax wu
(hyHLAMeHTaNbHbIX B3aUMOLENCTBUAX, CTPOEHWM W 3BOMOLMUN BceneHHOW; 3HAKOMCTBO C OCHOBaMu (DYyHAaMEHTAsIbHbIX (U3NYECKUX TEOPWIA:
KaCCUYECKON MexaHUKW, MONEKYNSAPHO-KMHETUYECKOA Teopun, TEPMOAMHAMUKKN, KNACCUYECKOW 3MeKTPOAVHAMUKK, CreumnansHon Teopun
OTHOCUTE/IbHOCTUN, KBaHTOBOW Teopuu;

oBiageHne ymeHnAMMN npoBoanTb Ha6mo,u,eva, naaHNPoBaTb N BbIMOMHATL 3KCMEPUMEHTDI, 06pa6aTbIBaTb pesynbTathbl I/I3M€p€HI/II7I, BblABUlaTb
rMnoTe3bl U CTPOUTb MOAENN, YCTaHaB/IMBaTb rPaHULbl X MPUMEHUMOCTN;

NPUMeHEHNEe 3HaHMI Mo U3NKe 415 00bACHEHMS SIBNEHWUA NMPUPOAbl, CBOMCTB BELLECTBA, NMPUHLMNOB PaboTbl TEXHUYECKMX YCTPOWCTB, peLleHus
(hM3nYeCcKnX 3aday, CaMOCTOATE/IbHOrO NPUOBPETEHNS U OLEHKN AOCTOBEPHOCTU HOBOW MHMOPMaLUKN (PU3MYECKOTrO COAEpXKaHUs, MUCMOob30BaHUS
COBPEMEHHbIX WH(OPMALMOHHbIX TEXHOMOrWMiA AN NOWCKa, nepepaboTKM W NpPeabsBneHus y4yebHOW M Hay4HO-MOMYNSApHOA WHGOpMauuM no
(hu3nke;

pa3BUTME MO3HABATE/IbHbIX WHTEPECOB, WHTEMNIEKTYaslbHbIX M TBOPYECKMX CMOCOOHOCTElM B npouecce pelleHns (U3NYeCKMX 3agad W
CaMOCTOSITENIbHOTO NPMOBGPETEHUS HOBbLIX 3HAHWIA, BbIMONHEHUS 3KCMEPVMEHTaNbHbIX UCCNef0BaHW, NOATOTOBKM [OKNaf40B, pedepaToB U ApYrnx



TBOPYECKHX pabdoT;

BOCIIHTAHHE [OyXa COTPYyAHHUYECCTBA B IMPOLHECCEC COBMCCTHOI'O BBINIOJHEHUA 3ada4d, YBAXUTCIBHOIO OTHOWICHWUA K MHCHUIO OIIIOHCHTA,
00OCHOBAHHOCTH BBICKA3bIBAEMOI1 NOo3unKrMr, IrOTOBHOCTH K MOpaHbHO-BTH‘{eCKOﬁ OLCHKE HCIIOJIb30OBAHUA HAYYHbIX HOCTH)KGHHﬁ, YBAXKCHUA K

TBOPpLAM HAaYKH U TCXHUKU, O6eCHeLII/IBaI-OH_II/IM BEAYLIYIO POJIb (I)I/ISI/IKI/I B CO3AaHUU COBPEMECHHOI'O MHUpPa TEXHUKH,

HCITOJIB30BaAHHE l'lpPlOﬁpeTeHHbIX 3HAHMH H yMeHI/Iﬁ AJI PEIICHUA MPAKTUYCCKUX, JKU3HEHHBIX 3aJa4, PalUOHAJBHOTO MPUPOAOCIONIBb30BAHUSA U

3aIUTBI OKPYXKAIOIIEH cpenbl, o0ecrieueHnst Oe30MacHOCTH KU3HENEATENIbHOCTH YeJIOBeKa 1 O0IIEeCTBA.
IIpuoputeTamMn AJis1 IWKOJBHOI0 Kypca (PU3HKH HA 3Tane 0CHOBHOIO 00111ero 00pa3oBaHusi siBJISIIOTCSI:
llo3nasamensuas OesmensHOCHb!

¢ HCNOJIL30BAHUEC OJIA MO3HAHUWA OKPYKAOLICTO MUPa PA3JIMYHBIX €CTCCTBECHHOHAYYHBIX METOAOB! Ha6J'II-OI[eHI/Ie, HU3MEPECHUE, SKCTICPUMECHT,

MOZEIUPOBAHUE,
e (opmupoBaHue ymeHUH pa3nu4arh (PaKThl, THIIOTE3bI, MPUYUHBI, CICACTBUS, TOKA3aTEIbCTBA, 3AKOHBI, TEOPUH,
® OBJIAJICHUE aIEKBATHBIMU CITOCOOAMH PEIIeHUs TEOPETHUECKHUX U SKCIIEPUMEHTANIBHBIX 3a7a4;

o HpI/IO6peTeHI/Ie OINlbITd BBIABHWKCHHA T'UIIOTE3 AJIA OOBACHEHHST H3BECTHBIX (I)aKTOB u BKCHepHMeHTaHbHOﬁ MPOBEPKHU BbIABUTACMBIX

THITOTE3.
Hughopmayuonno-xommyHukamuenas 0esimeibHOCMb:

® BJIaJCHUEC MOHOJIOTUYECKON H HHaHOFquCKOﬁ pPe€YBLO, PA3BUTHUEC CIIOCOOHOCTH TMOHUMATh TOYKY 3pPCHUA CO66C6I[HI/IKa U TMPU3HABATH

NPaBO HA HHOE MHEHHE;
®  HCIOJb30BAHUE [Tl PEIIEHHSI TO3HABATEIbHBIX 1 KOMMYHHUKATUBHBIX 33/1a4 PA3JINYHBIX HCTOYHHUKOB UH(OPMALIHH.
Pecgprexcusnas oesmenvnocme:
e BJA/IEHHE HABBIKAMU KOHTPOJISI U OLIGHKU CBOEH NIESITEIbHOCTH, YMEHHUEM MPEIBUAECTh BO3MOXKHBIE PE3YJIbTAThl CBOMX IEHCTBHIA:
e opraHm3anys yueOHOH NesTeIbHOCTH: IIOCTAHOBKA LIeNH, IJIAHUPOBAHNUE, OMPEAEICHNE ONITUMAIBHOTO COOTHOLIEHUS LIEJIN U CPEJICTB.

MecTo u poJib yue0HOro Kypca

O0mas xapakrepucTuka yueOHOro npeamera
duznka xKak HaykKa O Hauboee O6H_II/IX 3aKOHax MpUupOAblL, BBICTYIIAasA B KAUCCTBC yqe6Horo npeaMeETa B MKOJIE, BHOCUT CymeCTBeHHbeI BKJIad B

cucreMy 3HaHUN 00 okpykaromeM mupe. OHa PacKpbpIBaeT POJb HAYKH B HKOHOMHYECKOM M KYJIBTYPHOM pPa3BHTHUU OOINECTBA, CIOCOOCTBYET
(OPMHUPOBAHMIO COBPEMEHHOIO HAy4YHOTO MHpPOBO33peHMs. s permeHus 3amad (QOPMHPOBAHHS OCHOB HAayYHOIO MHPOBO33PEHHS, PA3BHUTHUS



UHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH M MO3HABATENbHBIX HHTEPECOB LIKOJBHUKOB B MPOLIECCE M3YYECHUS (PU3MKH OCHOBHOE BHUMAHUE CIIENYET YACIATh
HE repenade CyMMBbl FOTOBBIX 3HAHWH, a 3HAKOMCTBY C METOAAMH HAYYHOTO TO3HAHHUS OKPYIKAIOIIEro MHpPA, MOCTAHOBKE MpolsieM, TpeOyroIuX OT
yUalUXCsl CAMOCTOSITENIbHON NEATENbHOCTH MO UX paspelieHuro. IlomquepkHeM, 4TO O3HAKOMJIEHME IIKOJBbHUKOB C METOJAMU HAay4HOIO TO3HAHMUS
NPEANONaraeTcsl MPOBOIUTD MPU HU3YyUEHHH BCEX Pa3[esioB Kypca (PU3WKH, a HE TOJBKO MPU M3yUEHHUH CIIELHANBHOrO pasnena «PU3uKa U METOABI
Hay4YHOTO [TO3HAHUS»

DenepanbHblii 0a3UCHBIA y4ueOHBINH TUIAH Ui 00pasoBaTeNbHBIX yupexxneHuidl Poccmiickoit @enepauuu orBogut 140 uwacoB mnst o0s3aTeIbHOTO
u3yueHus GuU3NKU Ha Oa30BOM YPOBHE CTYIIEHHU cpenHero (rosHoro) odmero obpasosanus. B Tom uncie B X u XI knaccax no 70 yueOHbIX 4acoB U3
pacdera 2 yueOHBIX Yaca B HEE0. B mpuMepHBIX mporpammax MmpeaycMOTPEH pe3eps CBOOOAHOro yueOHOro BpeMeHu B oObeMe 14 yueOHbIX 4acoB
IUISl peasn3allii aBTOPCKUX TOAXOO0B, HCIIOIB30BAHNUSA Pa3HOOOPa3HbIX (OpM OpraHU3alyy yaeOHOro MpoLecca, BHEAPEHUS COBPEMEHHBIX METOIOB
o0ydeHusT W TeNaroruuecKrx TEXHOJOTHH, ydeTra MeCTHbIX ycioBui.102 waca cepx OasucHoro y4eObHoro miana B 11 Kkiacce XUMHUKO —
OuonornyeckoM mpoduIe HCIOMB3YeTCs U PACLIMPEHHs] PaMOK HM3y4aeMOro MarepHuaia, yriiyOJeHHs YacTH H3yYaeMbIX TeM, NMPHOOpeTeHus
HaBBIKOB PELIeHUs 3a/1a4 MMOBBIIIEHHOHN CI0KHOCTH.

Opzanuzayuonnsie yc106us peaiu3ayuu npozpammol

B xone nmpenonaBanust GU3UKK B OCHOBHOH MIKOJIE, padoThl Hax (POPMUPOBAHUEM Y YHALIUXCS NIEPEUUCICHHBIX B MPOrpaMMe 3HAHUN U YMEHHH
creayer oOpaiiath BHUMaHHE Ha TO, YTOOBI OHM OBJANEBANIU YMEHUAMU 00weyyednoeo xapaxkmepa, pasHoOOpPasHbIMU CHOCOOAMU OesmenbHOCHI,
npuoOpETaIH OIBIT:

® IJJAHUPOBAHUS U OCYIIECTBJICHHSI AITOPUTMHUYECKON ACATENbHOCTH, BBIOJHEHNS 3JaHHBIX U KOHCTPYHUPOBAHHS HOBBIX JITOPUTMOB,

e peleHHs pasHOOOPa3HBIX KJIACCOB 3a/1a4 U3 Pa3jINYHBIX PAa3/EIOB Kypca, B TOM UHCIIE 3a7a4, TPEOYIOIUX MOUCKA MyTH U CIIOCOOOB PEILSHMS,

®  HCCJICOBATENILCKON NESITEIbHOCTH, PA3BUTHS UIEH, TPOBEACHHS SKCIIEPUMEHTOB, 0000IIEHNsI, TOCTAHOBKU U (POPMYJIUPOBAHHS HOBBIX 33/a4,;

® SICHOrO, TOYHOI'O, IPAMOTHOTO H3JIO’KEHHsI CBOMX MBICIEH B YCTHOH M NHUCBMEHHOH pe4YH, MCIOJb30BAHMS PA3JIUYHBIX SI3bIKOB (DU3HMKH
(CIOBECHOTO, CHMBOJINYECKOTO, Ipadu4ecKkoro), CBOOOIHOrO Mepexona C ONHOrO Si3blKa Ha JAPYrod Ui WIUTIOCTPALMH, WHTEPIPETaLunH,
apryMEeHTaLuU 1 JOKa3aTeNbCTBA,

® IPOBEACHHUS TOKA3ATENbHBIX PACCYKIEHHI, apIryMEHTALINH, BBIIBIXKEHHS THITOTE3 U X OOOCHOBAHUS,

® [IOHMCKA, CHUCTEMATH3aLlMM, aHAIW3a W Kiaccuukauuu MHPOPMALUHM, HCIIONB30BAHMUS PAa3HOOOPA3HBIX HH(POPMALNOHHBIX HCTOYHUKOB,
BKJIFOYasl y4eOHYIO M CIIPABOUHYIO JIUTEPATYPY, COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH.

Ilpeobnaoaromue hopmst mekyuiezo u umoz08020 KOHMPO/i 3HAHUI, YMEHUI U HABHIKOS.

Ocnosnvimu hopmamnu u eudamu KOHMpOIA 3HAHUI, YMEHUI U HABHIKOG AGIAIOMCA: BXOAHON KOHTPOJb B Hayajie MEPBOTO IMOIyTOIUS,
Tekymuii — B popme ycTHOTO, (PPOHTATLHOTO OMpPOCa, KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX PaboT, MPOBEPOYHBIX pabOT, OJIUI-OMPOCOB; UTOTOBBIA —
UTOTOBasi KOHTPOJbHAs paboTa, 3a4er.

Cucrema OLIEHKM TPEIMETHBIX pe3yJbTATOB OCBOCHHUS Y4eOHBIX NPOrpaMM C Y4YETOM YPOBHeBOro moaxoaa, mnpunstoro B CraHpapTe,
OCYILIECTBIIICTCS. TP BBIAENEHHH Oa30BOTO YPOBHS JOCTHIKEHHH KaK TOYKH OTCYETA MPHU TOCTPOCHHUH BCEH CHUCTEMbI OLIEHKH U OpraHU3aLUN
UHIMBUAYAIBbHOH padoThl ¢ 00yyaromumMucs. Peanpable TOCTHKEHH 00YHarOINXCsl MOTYT COOTBETCTBOBATH 0A30BOMY YPOBHIO, & MOTYT OTJIMYAThCS
OT Hero Kak B CTOPOHY IPEBBIIIEHUs, TaK U B CTOPOHY HE TOCTHXKEHMS. J{JIs1 OMMCaHus TOCTHKEHUH O0YYaroLIMXCs B IIKOJIE HCIIONB3YIOTCS 4 YPOBHS:
HU3KHH, 0a30BbIi, MOBBIIEHHbIH W BHICOKHH.

O1ueHKH BBICTABISIFOTCS 110 MPU3HAKAM TPEX YPOBHEH yCIEITHOCTH.

Heobxooumuiit yposensv (bazoewtil) — perieHue THIIOBOW 3ajadu, MOAOOHON TeM, UTO pellaii YK€ MHOrO pas, riue TpedoBaiuch oTpadOTaHHBIE
neiicteus (pasnen « Y4eHUK HayuYUTCs») M YCBOCHHBIE 3HAHUS (BXOISIIUE B ONMOPHYIO CHCTEMY 3HAHMH MpenMeTa B MPOorpamMe). ITOro J0CTaTOYHO
IS IPONIOJKEHHST OO Pa30BaHMsI, 3TO BO3MOXKHO H HEOOXOIUMO BCEM.



Tlosvimennsiit yposensv (npozpammusiii) — pelieHne HECTAaHIAPTHON 3a/1a4H, I7Ie MOTPeOOBAIOCH:

— mubo neficTBrE B HOBOH, HEMPUBBIYHON CHTYaIlUH (B TOM YHCIe NEHCTBUS U3 pasaena « YUeHHUK MOXKET HAyYUThC ),

— 00 WCIOJB30BAHNUE HOBBIX, YCBAMBAEMbBIX B NAHHBIA MOMEHT 3HaHMH (B TOM YHCJIE BBIXOASIINX 32 PAMKH OIOPHOM CHUCTEMbI 3HAHUH IO
npeaMery). Y MeHue NefiCTBOBAaTh B HECTAHAAPTHON CUTYALUU — 3TO OTJIMYHE OT HEOOXOIUMOTO BCEM YPOBHSL.

KauecTBeHHbIE OLIGHKM: «OTJIMYHOY» HWIJIM «IOYTH OTIMYHO» (pelleHue 3amauu ¢ Hemoudértamu). MakcumanbHblll ypoBeHb (HEoOs3aTenpHbIN) —
peleHne He M3Y4aBILIEHCsS B KJIACCE «CBEPX3adauny, Uil KOTOPOH MOTpedOoBaNIUCh JUOO CaMOCTOSITENbHO AOOBITHIE, HE M3YYaBIIUECS MaTEpUAIbI,
T100 HOBBIE, CAMOCTOSITEIbHO YCBOCHHBIE YMEHHMS MW OEHCTBUs, TpeOyemble Ha CIEOYIOIUX CTYHEeHAX O00pa3oBaHUs. IJTO AEMOHCTPHPYET
UCKJTFOUNTENIbHBIE YCIIEXU OTEIbHBIX YYEHUKOB MO OTAEIBbHBIM TEMaM CBEPX LIKOJBHBIX TPEOOBaHUIA.

KauecTBeHHas OLIeHKa — «ITPEBOCXOTHOY.

BricTaBneHre OTMETOK: TEKYIIHE — IO JKENAHHIO, 32 TEMATHYECKHE MTPOBEPOYHbIE PadOThHI — 00s3aTENbHO. 3a 3a71a4UH, pEIEHHbIE IPH H3YYEHUH HOBOM
TEMBI, OTMETKA CTABUTCSI TOJIKO IO KEJIAHHMIO YUEHHKA, TaK KaK OH €Ilé OBJIA/IeBAET YMEHHMSIMH W 3HAHUSIMH TE€Mbl M MMEET NPaBO Ha omHOKy. 3a
NPOBEPOUYHYIO (KOHTPOJIbHYIO) pabOTy IO UTOraM T€Mbl OTMETKA CTABUTCS BCEM YUEHHKAM, TaK KaK KaKIbld JOJDKEH IMOKa3aTh, KaK OH OBJIAJElN
YMEHUSIMHU 1 3HAHUSMH 110 TeMe. YUEHUK He MOJKET OTKA3aThCs OT BBICTABICHUS STOH OTMETKH, HO UIMEET MPaBO NepecaaTh, XOTs Obl OIHH pas3.
Cucrema OLIEHKH TOCTHXKEHHUS TUIAHUPYEMBIX PE3yJIbTATOB BKIFOUAET B Ce0s1 1BE COTNIACOBAaHHBIE MEXAY COOOI CUCTEMBI OLICHOK:

* BHELIHIOKO OLIEHKY (OLICHKA, OCYIIECTBIIIEMAasi BHCITHIMH MO OTHOIIEHHIO K LIKOJIE CITyKOammu);

*BHYTPEHHIOIO OLIEHKY (OLIEHKa, OCYIIECTBIsIeMasl CAaMOH IIKOJIOH — 00y4aroImuMICs, IefaroraMu, aaMHHUCTPALIUEH.

Ilnanupyemble npeaAMeTHbIE Pe3yJabTAThI 0OCBOEHHS Kypca (pu3uKu Ha 6230BOM YPOBHe

B pes3ynrvmame usyuenus pusuxu na 6a3o060m ypoeue yueHukK 00/1icen

3HATH/TIOHUMATD

cmbic/l nouamuil: $u3NUecKoe sBJICHUE, (U3NYEeCKas BENWYMHA, MOJENb, THUIOTE3a, MPUHLHI, IOCTYJNAT, TEOPHs, NPOCTPAHCTBO, BPEMS,
WHepLHabHasi CUCTeMa OTCYETa, MaTepUasIbHAsl TOYKA, BEIIECTBO, B3aUMOJEHCTBUE, MICANbHBIA ra3, Pe30HAHC, JEKTPOMATHUTHBIC KOJIECOAHMS,
3JIEKTPOMArHUTHOE TIOJIe, 3JIGKTPOMArHWTHAsT BOJIHA, aTOM, KBAaHT, (POTOH, aTOMHOE SAPO, AE€(PEKT MacChl, SHEPTHs CBS3H, PaJUOAKTUBHOCTD,
HOHU3UpYIOLIee U3JTyueHue, IIaHeTa, 3Be3/1a, ralakTuka, Beenennas;,

CMBICT hu3uUecKUX 6eIUUUN: TIEPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca, CHJIa, NAaBJICHUE, UMITYJIbC, pad0Ta, MOIHOCTb, MEXaHUYECKAast SHEPTHS,
MOMEHT CHJIBI, TIEPUOJ, YacTOTa, aMIUTUTyAa KoJeOaHUH, IJIMHA BOJHBI, BHYTPEHHSS SHEPTUsl, CPENHssI KMHETHYECKAs! SHEPrUusl YaCTHI] BELIECTBA,
abCONIOTHAsT TEMIIEPaTypa, KOJIMYECTBO TEIUIOTHI, YAENbHAs TETIOEMKOCTh, YAENbHAsl TEIUIOTa MapooOpa3oBaHus, yAedbHas TEIUIOTa IUIaBIICHIS,
yaelbHas TeIUloTa CrOpaHus, OJJEMEHTApPHBIM JJIEKTPUYECKUH 3apsi, HaNpsKEHHOCTh AJIEKTPUYECKOrO TOJs, Pa3HOCTh IOTEHLMAJIOB,
3JIEKTPOEMKOCTb, HHEPrusl 3JEKTPUUECKOIro IOJs, CUjla 3JIEKTPUYECKOTO TOKa, 3JEKTPUUECKOe HampsiKeHHe, 3JIEKTPUUYECKOe CONPOTHUBIICHUE,
3JIEKTPOABUKYIAsl CHUJIa, MATHUTHBIN MOTOK, MHAYKLUSA MArHUTHOTO MOJs,, WHAYKTHUBHOCTb, SHEPTUs] MATHUTHOIO IOJIs, TIOKa3aTelb NMpeIoMIIeHuUS,
ONTHUYECKAs CUJIa JIUH3BL,

CMBIC (PU3UUECKUX 3AKOHO08, HPURYUNOE U nocmy/lamos (GOpMyIHPOBKA, TPAHULBI IPUMEHUMOCTH). 3aKOHBI AHHAMUKN HBIOTOHA, TPUHIIMIIBI
CYNEpHO3ULMN U OTHOCUTENBHOCTH, 3aKOoH Ilackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPAaHEHUs] SHEPTUH,
UMIYyJbCa U 3JIEKTPUYECKOrO 3apsifia, OCHOBHOE YpaBHEHHE KHHETHUYECKONW TEOpUM TIa30B, YpPaBHEHUE COCTOSIHUSI WJEAbHOIO rasa, 3aKOHBI
TepMOAMHAMUKH, 3aKk0oH Kynona, 3akoH Oma a1 nonHoi uenw, 3akoH J[xkoyns-JleHua, 3akoH 3J1eKTpOMarHUTHON MHAYKIMH, 3aKOHbI OTPAXXEHUsI U
NPEJOMIICHUS CBETA, MOCTYJIAThI CMENAIbHON TEOPHUH OTHOCUTENBHOCTH, 3aKOH CBSI3M MAacChl U SHEPTHH, 3aKOHBI PoTodddekra, moctynarsl bopa,
3aKOH PaJHOaKTUBHOIO pacnana,;

6KJ1A0 POCCUTICKUX U 3aPYDEINCHBIX YUeHblX, OKA3aBUINX HANOOJbINEe BIUSHIE HA pa3BUTHE (DU3HKH,

yMeThb



ORUCHIEAMb U OODACHAM Pe3Y/Ibmamsvl HADII00eHUIL U IKCREPUMEHMOE: HE3ABICUMOCTb YCKOPEHHsI CBOOOAHOTO MaICHUsT OT MACChl MAIAI0LIEero
TeJa;, HarpeBaHHe ra3a Mpu ero ObICTPOM CKATHH M OXJIAKICHHE MPH OBICTPOM paCIIUPEHUH;, TOBBIIICHUE TABJICHUS Ta3a NP €ro HArpeBaHWU B
3aKpPBITOM COCYZE; OPOYHOBCKOE ABIDKEHUE, BJIEKTPU3ALMS TEJ MPH UX KOHTAKTE, B3aMMOJCHCTBHE MPOBOJHUKOB C TOKOM; NEHCTBHE MAarHUTHOTO
MOJIsT Ha TPOBOAHUK C TOKOM, 3aBUCHMOCTBH COINMPOTHBJICHHS IOJYIPOBOAHUKOB OT TEMIIEPATyPbl U OCBEINEHUsS, JIEKTPOMArHUTHAS WHAYKIUS,
pacrpoCTpaHEHHE 3JIEKTPOMArHUTHBIX BOJH, AUCHepcHs, uHTepdepeHIms W audpakiys CBETa, HU3IYYCHHE M IOTJIOIIEHHE CBETa aTOMaMH,
JTMHeNWYaTble CeKTPhL; GoT03(P(eKT; paTnoakTUBHOCTS;

HPUBOOUMD NPUMEPHL ONBIINOS, ULLIOCHIPUPYIOU{UX, YmMO: HAOTIONEHUS 1 SKCIIEPUMEHT CJIy>KaT OCHOBOH JUJIsl BBIABIDKEHHS THITOTE3 M TOCTPOSHUS
HAYYHBIX TEOPHUI, 3KCIEPHUMEHT IO3BOJISIET MPOBEPUTh UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (PU3MUECKasl TEOPHs AA€T BO3MOXKHOCTb OOBSICHSTH
SIBJICHHSI TIPUPONAbI M Hay4yHble (DaKThl, (PU3MUEcKas TeOpUs IMO3BOJIET INPENCKA3bIBATh €€ HEM3BECTHBIC SIBJICHUS U HMX OCOOEHHOCTH, NpHU
OOBSICHEHUH MPHUPOIHBIX SIBICHUH MCHONIB3YIOTCS (PU3NUECKHE MOJENH, OJUH U TOT JK€ MPUPOIHBIA OOBEKT WUJIH SBJICHHE MOXKHO HCCIIENOBATh Ha
OCHOBE HCIIOJIb30BAHUS PA3HBIX MOZEJIEH; 3aKOHbI (PU3NKH U (PU3NUECKHE TEOPUU HMEIOT CBOU OIPENENICHHbIE ITPAHULBI TPUMEHUMOCTH,

ORUCHIEAMb (PYHOAMEHMAIbHbIE ONBIMBL, OKA3AGHIUE CYHLECMBEHHOE GIUAHIUE HA Pa3eUmue (HPU3uKu

NPUMEHAMD NOJIYHEHHbLE 3HAHUA ONLA PeUeHUs (PU3UecKux 3a0a;

onpedensimsp: XapakTep (pu3mMuecKoro mpormecca no rpaduky, tabmuue, Gopmysie; IPOAYKTHl SAEPHBIX PEAKLi HA OCHOBE 3aKOHOB COXPAaHEHMS
3JEKTPUIECKOTO 3apsAfa U MACCOBOTO YUCIIA;

U3MepAmp: CKOPOCTb, YCKOPEHHEe CBOOOMHOIO MajeHMs; MAcCy Telsa, IUIOTHOCTh BEINECTBa, CHTy, paboTy, MOIMHOCTb, 3HEpPrui0, ko3dduumeHt
TPEHUsI CKOJBKEHHsI, BJIQXKHOCTb BO3[yXa, VAEIbHYIO TEIUIOEMKOCTh BEILIECTBA, YIENbHYIO TEIUIOTYy TIUIABJICHUS JIbJa, 3JIEKTPHUYECKOE
comporusienne, J/IC u BHyTpeHHEE CONMpPOTHBIIEHHE MCTOYHUKA TOKA, MMOKA3aTellb MPEJIOMIICHHs BELIECTBA, ONTHUECKYIO CHIIY JIMH3bI, JJIHHY
CBETOBOH BOJIHBIL, IPEACTABJIATD PE3YJIBTAThl U3MEPEHUN C YUETOM UX MOIPEIIHOCTEH,

HPUBOOUMD HPUMEPHL NPAKMUYECKO20 HPUMEHEHUA (PU3UUEeCKUX 3HAHUI: 3aKOHOB MEXaHWKU, TEPMOAMHAMHUKH W 3JIEKTPOAMHAMHUKH B
SHEPIreTUKEe, PA3JIMYHBIX BHIOB 3JIEKTPOMATHUTHBIX H3JyYEHUH Ui Pa3BUTHS PAaAMO- U TEIEKOMMYHUKALWH, KBAHTOBOW (PU3UKU B CO3MaHUH
SIIEPHOMN 3HEPreTUKH, JIA3€POB;

G6OCHPUHUMAMb U HA OCHOBE NOJIYYEHHBIX 3HAHUIL CAMOCHOAMEIbHO OYenueams THPOPMALUIO, coaepkamyrocs B coodimenusx CMU, Hay4HO-
NOMYJISIPHBIX CTATBSX; UCHO/I306amMb HOBbIe MH)OPMAIIMOHHBIE TEXHOJIOIHHU IS TTOMCKA, 00pabOTKU U MpeabsiBIeHUs] HHOpMAIK 1O (PU3NKE B
KOMIIBIOTEPHBIX 0a3ax MaHHBIX U ceTsix (cetu MHTepHeT);

HCNOJIb30BATH NPHOOPEeTEeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOH /1esITeJIbHOCTH M MOBCeHEBHOM KU3HH JIs1:

obecrieueHnst 0€30MaCHOCTH JKU3HEAEATEIBHOCTH B MTPOLIECCE UCTIONB30BAHNUS TPAHCTIOPTHBIX CPENICTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPENCTB PaIHO-
U TEJIEKOMMYHHKALIMOHHON CBSI3H;

aHaJN3a M OLICHKH BIIMSIHUS HA OPTaHW3M YeJIOBEKA U IPYrHe OPTaHU3Mbl 3arpsi3sHEHUS OKPYIKAIOIIEH Cpenbl;

PaLMOHAIBHOTO PUPOAOIOIB30BAHUS U 3aLTUTHI OKPY KAIOLIEH Cpebl;

orpeneeHns: COOCTBEHHON MO3HULINH IO OTHOLICHHIO K KOJIOTHYECKUM MpodiieMaM 1 MOBEACHUIO B IPUPOAHOM cpene.

BJAACTh KOMIICTCHINAMMU: KOMMYHI/IKaTPIBHOfI, pe(i).]'IeKCI/IBHOI\/'Ij JIMYHOCTHOI'O CaMOpPa3BUTHA, I_IeHHOCTHO-OpHeHTaL{HOHHOﬁ, CMbIJIOHOI/ICKOBOfI, u
poheCCHOHATTBHO-TPYAOBOTO BBIOOPA;

CIOCOOHBI PemaTh CJIeAYoNIHe ;KH3HeHHO-TPAKTHYeCKHe 3aAa4u: obecneueHre 0e30MacHOCTH B MIPOLIECCE UCIIOIb30BAHNUS TPAHCIIOPTHBIX
CPEACTB, 3JEKTPOOBITOBBIX MPUOOPOB, HNEKTPOTEXHUKHY,

® HCHIPABHOCTL SJICKTPOMPOBOAKH, BOOOIIPOBOAA, CAHTCXHUKH U ra30BbIX HpI/I60pOB B KBApPTHUPE,
¢ PpPAaHUOHAJIBHOTO MPUMECHCHUA MMPOCThIX MEXAHU3MOB,
e oueHKH 0€30MaCHOCTH PAIUAIMOHHOTO (poHa.



OcHoBHoe conepxkanue (140 gac)
®u3uKa 1 MeToabl HAYYHOro no3Hanus (4 1ac)
®dusnka — Hayka o npupozae. HayuHbple MeTOnbI MO3HAHUS OKPY’KAIOLIEro MUpa U UX OTJIMYMS OT APYTHX METOJOB No3HaHus. Poib
SKCIEPUMEHTAa U TEOPHUH B MPOIeCCe MO3HAHUS MPUpPOAbl. Moodenupoeanue ¢husuveckux senenuil u npoyeccos. HayuHble THIIOTE3bI.
Qusnyeckue 3aKk0oHbL. Dusmueckue Teopuu. I panuyst NpUMEHUMOCMU QuU3UYeCKUX 3aKOHO8 u meopuil. [lpunyun coomeemcmeusi.
OCHOBHBIE 3JIEMEHTBI (PU3UUECKON KaPTHHBI MHPA.
Mexanuka (32 yac)
Mexanunueckoe BHKeHHE U ero Buabl. OTHOCUTENBHOCTh MEXaHUYECKOTO BIKeHUs. [IpsMonnHeliHoe paBHOYCKOPEHHOE ABHXKEHUE.
Ilpunuun oTtHOcuTenbHOCTH ['anmuies. 3akoHbl AWHAMHUKU. BcemupHOe TsroreHue. 3akOHbI COXPAaHEHMsT B  MEXaHUKE.
IIpeockazamenvHas cuna 3aKOHO8 KIACCUYECKON MeXanHuxy. Hcnons306aniue 3akoOH08 MeXaHUuKU 015l OObACHEHUS. OBUNCEHUS] HeOEeCHbIX
me u ON51 pa3sumusl KOCMUYeCKUX Ucciedosanuii. I panuyst npumMeHuMoCmy KiacCuieckoil MeXanuxil.
Hemoncmpayuu
3aBHCUMOCTb TPACKTOPHH OT BBIOOpPA CUCTEMBI OTCUETA.
[TageHue Ten B BO3AyX€E U B BaKyyMe.
SIBneHue NHEpLMU.
CpaBHeHue Macc B3aUMOJEHCTBYIOIINX Tl
Bropoii 3akon HeroToHa.
Hsmepenue cum.
CrnosxxeHue cu.
3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Ae(opMannu.
Cunel TpeHuUsIL.
YcnoBusi paBHOBECHS TeJI.
PeakTuBHOE NBUXKEHUE.
ITepexon MOTeHUNANBHON YHEPTUU B KHHETUYECKYIO U OOpaTHO.
Jlabopamopnsie pabomut
Hsmepenne yckopeHus: CBOOOIHOTO MaeHHs.
HccnenoBaHue NBUKEHUS Teja MO ACHCTBUEM MOCTOSIHHON CUJIBI.
Hsyuenue nBUKeHUS TeJl IO OKPYKHOCTH MOJ AeHCTBUEM CUJIbI TSDKECTH U YIIPYTOCTH.
Hccnenosanue ynpyroro u Heynpyroro CTOJKHOBEHUH Tell.
CoxpaHeHne MeEXaHU4YeCKON SHEPTUH NPH IBUXKEHUU TeJla O AeUCTBUEM CUJI TSXKECTH U YIIPYTOCTH.
CpasneHune paboThl CHITBI C U3MEHEHHEM KHHETHUYECKON SHEPTUH TeIa.
Mouaexyasipuas ¢usuka (27 yac)
BO3HUKHOBEHHE aTOMHCTHYECKOW THIOTE3bl CTPOCHHUS BEIIECTBA W €€ HKCIEPUMEHTaJbHbIE JOKa3aTenbcTBa. AOCONMOTHAsS
TEMIepaTypa Kak Mepa CpeJHed KHHETUIECKOH SHePTruH TEIJIOBOTO ABIDKEHHS YacTHLl BeuecTBa. Mooens udeansnozo eaza. JlaBnenne
rasa. YpaBHeHHe COCTOSIHUA UieanbHOro raza. CTpoeHue 1 CBONCTBA XKUIKOCTEHN U TBEPAbIX Tel.
3akoHbl TepMonuHaMuku. [lopsioox u xaoc. Heobopamumocms mennoswix npoyeccog. TemnnoBble ABUTATEH U OXPaHA OKPYIKAIOMIEH
CpenbL.

Hemoncmpayuu



MexaHndeckast MOAeNIb OPOYHOBCKOTO JIBUKEHUSI.
H3meHeHne naBieHus ra3a ¢ U3MEHEHHEM TeMITEPATyPhl IPU OCTOSIHHOM 00BbeMe.
Hsmenenne odbemMa rasza ¢ I3MEHEHHEM TEMIepPaTypPhl PHU MMOCTOSTHHOM JIaBJICHUH.
Usmenenne odbemMa rasza ¢ HI3MEHEHHEM JaBJICHUS] MIPH MTOCTOSITHHON TeMIieparype.
Kunenue Bob! Mpy NOHMKEHHOM JIABJIEHUH.
Y CTpOICTBO ICUXPOMETPA U TUTPOMETPA.
SIBneHne NoBepXHOCTHOTO HATSDKEHUS! KUIKOCTH.
Kpucrannmmyeckue u amopHbIE Tea.
OObemMHBIE MOZIETTH CTPOSHHST KPUCTAJLIOB.
Mogenu TeIIOBbIX JBUraTeNeH.
Jlabopamopnsie pabomui
HsmepeHne BIa)KxHOCTH BO3yXa.
HsmepeHnune yaenpHON TEIIOTHI IUIABJICHUS JIbAA.
HsmepeHne noBepXHOCTHOTO HATSXKEHUS )KUIKOCTH.
®
dnekTpoauHamuka (35 yac)
DJIeMEHTaPHBIN 3JEKTPUUECKUN 3apsia. 3aKOH COXPAHEHUSI 3JIGKTPUUECKOTO 3apsifa. DIEKTPUUECKOE MOJIe. DNEKTPUUECKUI TOK. 3axoH
Owma 015 noanoti yenu. MarautHoe none Toka. [lnazva. /leticmeue macnummno2o nois na O8UNCYIUECs, 3apaliceHnble Yacmuysl. SIBieHne
3JEKTPOMATHUTHONW HMHIYKIMH. B3anMOCBS3b 3JEKTPUYECKOTO M MAarHUTHOro mnojeil. CBOOOmHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUsL.
DJIEKTPOMATrHUTHOE TOJIE.
DNeKTpOMarHuTHbIe BOJIHBL. BonHOBRIE CBOlCTBa cBeTa. PasznuuHble BUABI BJEKTPOMArHUTHBIX HM3JIyYeHMM U HUX MpaKkTUYeCcKue
MIPUMEHEHUS.
3akoHBI pacnpocTpaHenus ceera. Onruyeckue mpudopsl.
Hemoncmpayuu
DJNEKTPOMETP.
IIpoBOAHMKH B BJIEKTPUUYECKOM MOJIE.
JIMBNEKTPUKHU B 3JIEKTPUIECKOM MOJIE.
DHeprus 3aps>KEHHOTO KOHIEHCaTopa.
DneKTPON3MepPUTENbHBIE TPUOOPBL.
MarHuTHO€ B3aUMOZENCTBUE TOKOB.
OTKJIOHEHUE 3JIEKTPOHHOTO IIy4Ka MAarHUTHBIM TOJIEM.
MarsuTHas 3anuch 3ByKa.
3asucumoctb I/1C HHAYKIUU OT CKOPOCTH U3MEHEHHUs] MarHUTHOTO MOTOKA.
CBoboaHbIe 3JIEKTPOMArHUTHBIE KOJIEOaHMS.
OcuunnorpaMmma nepeMeHHOro Toka.
I'enepaTop nepeMeHHOro TOKa.
H3nyueHue u npreM 3J1eKTPOMAarHUTHBIX BOJIH.
OTtpaxeHue 1 NpesoMIIeHHE 3JIEKTPOMAarHUTHBIX BOJIH.
WnTepdepenus ceera.



e Jludpaxkius ceera.
e [lony4yeHne crieKTpa ¢ MOMOIIBIO TPU3MBI.
e [lonyuyeHne crieKTpa ¢ MOMOIIBIO AU(PPAKINOHHON PEIIETKH.
e [lonapusanus ceera.
e [lpsmMonuHelHOe PacIPOCTPaHEHHUE, OTPAXKEHHE U MIPEJIOMIICHHE CBETA.
e OnTHueckue npuoOOpsI
Jlabopamopnsie pabomui
e l3mepeHue 31€KTPUIECKOrO CONPOTUBIIEHNS C IIOMOIIBI0 OMMETPA.
e Hsmepenue D/IC 1 BHYTPEHHETO CONMPOTUBIICHUSI HCTOYHHKA TOKA.
e l3mepeHue 31€MEHTAPHOTO 3apsifa.
e l3MmepeHne MarHUTHON MHAYKLIUH.
e OmnpeneneHne CIEKTPAIbHBIX TPAHUL UYyBCTBUTEIBHOCTH YEJIOBEUYECKOTO IJ1a3a.
e l3mepeHue rokaszaress IPENOMIICHUS CTEKIIA.

KBanTtoBas Ppusuka u 3siemenTsl acTpodusuxu (28 uac)

o [unomesa Ilnanka o keanmax. @orosdpdexrt. @oroH. [ unomesa oe bpoiinn 0 6onnosvix ceolicmeax uacmuy. KopnyckyiapHo-601H0601
oyanusm.

e [lnanerapnHas moaenb aroMa. KBaHTOBBIE mocTyaaThl bopa. Jlazepsl.

e Crpoenne atromHoro siapa. Anepusie cuibl. Jlegekt Macchl U 3Heprust CBs3M siapa. AnepHas sHepreTuka. BiusiHue MOHU3UpYROIEH
pamuanyy Ha JKUBbIE OPTaHU3MBL /[03a u3nyuenus. 3aKkoH paouoaKxmueHo2o pacnaod. nemenmapnvie yacmuyst. OynoamenmansHuie
83AUMOOETCMEBLUSL.

e (Conaeunass cucrema. 3Be3Abl M HCTOYHUKH HX 3Hepruu. [amakruka. [lpoctpaHcTBeHHBIC Maciutabbl HabmrogacMmoi BceeneHHOM.

Coepemennvie npeocmaenenus o npoucxodicoenuu u seomoyuu Connya u 36e30. Cmpoenue u s60a10yus Beenennoil.

Hemoncmpayuu

Doroaddexr.

JIuHelyaTeie CIEKTPBI U3ITyUYEHHUS.

Jlazep.

CueT4yuKk MOHU3UPYIOLUX YaCTHILI.

Jlabopamopnsie pabomui
e HalmoneHne TMHEHUATBIX CIIEKTPOB.
Pe3eps cBoGoaHOr0 yueonoro spemenu (14 1ac)

Cucmema OUEHKU RIIAHUPYEMBIX pE3YTbmamaoes

YpoBeHb N N
OCTHIKEHHS! OcBoenue yueOHbIX AeiicTBHH Ouenka YnpasJieHUeCKHEe pemieHust
Huskuit OtcyrcTBue  cucrematmueckoid  0as3osoil | «Heynosnerso | anpHelimee oOydeHue 3arpyaHeHo. TpeOyer crenuambHON
OBCHE MOATOTOBKY, OOYYarOIIUMCSI HE OCBOCHO | -PHTEIBHO» IUAarHOCTUKHU 3aTPyJHEHHH B OOy4deHHH, MpoOesoB B cCHCTEME
P Jaxe u MOJIOBUHBI TUTAHUPYEeMBbIX | (OLeHKa «2») | 3HAHWH U OKAa3aHWHU LEJICHAPABJICEHHONW MOMOIIU B JOCTHIKEHUH




Pe3yIbTATOB, KOTOpBIE OCBanBaeT 0a30BOr0 ypOBHSL.
OOJBPIIMHCTBO  OOYHAIOLIMXCS,  MMEFOTCS
3HAYUTEJbHBIE MPOOEIIbI B 3HAHUSIX.
o o . | «Ynosnersopu
Easosbii OCBOGHI/Ive yLIe6HI:IX AEHCTBHH ¢ OMOpHOH | - Omnanenne 0a30BBIM YpPOBHEM ABJACTCS  IOCTATOUHBIM  JUIA
yPOBEHD CHCTEMOW 3HAHWHA B paMKax JHara3oHa (omerka G, NPONOJDKeHUss OOYYEeHHUsI Ha CIIEAYIOIIEH CTyrnmeHu oOpa3oBaHMA,
(xpyra) BBLAETIEHHBIX 3a/1a4. «3auTEeHO) HO He 10 NMPO(UIBHOMY HAIPaBJICHUIO.
IloBbiueHHbIl | YCBOGHHE OMOPHOM CUCTEMBbI 3HAHUN Ha WunuBuayanpHble  TPAaeKTOPUH  OOy4eHHs  OOyHarOIIUXCS,
YPOBEHB ypOBHE OCO3HaHHOTO MIPOM3BOJILHOTO IEMOHCTPUPYIOIINX  MOBBIIEHHBIH  YPOBEHb  JOCTH)KEHUI,
OBJIQICHUS] YUEeOHBIMH IEHCTBUSAMH, a TaKXKe nenecoodpasHo  (OpMHUpPOBATH C YYETOM HHTEPECOB ITHX
0 KpPyro3ope, HIUPOTE (mmm «Xoporo 00y4aroIuxcsi ¥ UX TIAHOB Ha OyAyiiee.
U30MpaTENTbHOCTH) WHTEPECOB, HO OBIBAIOT (ottenka «4») IIpn HaMUUUK YCTOMYMBBIX MHTEPECOB K YUeOHOMY MpenMeTy U
3aTPyAHEHUS OCHOBATEJIbHOH IMOATOTOBKH IO HEMY TaKHe OOYYarOIHecss MOTyT
OBITH BOBJICYEHBI B IMPOEKTHYIO ACATENBHOCTb MO NPEAMETY U
COPHEHTHPOBAHBI Ha MPONOIDKEHNE OOYUEHHS B CTAPIINX KJIACCax
1O TAHHOMY MPOQIITO
Bricokun VYcBoeHne ONOpHOH cucTeMbl 3HaHUI Ha | «OTIUYHO»
ypOBEHb ypOBHE OCO3HAaHHOT'O MPOM3BOJILHOTO | (OLIEHKA «5»)

OBJIAACHUA yLIe6HbIMI/I I[eflCTBI/IﬂMPI, a TakKxKe
0 KpPyro3ope, IUPOTE HHTEPECOB.

Dopmut opeanu3auUU Y4eOHBIX 3AHAMUTL, OCHOGHbLE UL YUeOHOI Oesme/lbHOCIU

Hcnonvzosanie npoexmnoili mexHon02uu.
IIpoekTHas IeATENbHOCTD AOJKHA OBITH OPraHM30BaHA TAKHM 00pa3oM, 4TOOBI 00YHArOIUECs] CMOTJIN PEau30BaTh CBOM MOTPEOHOCTH B OOIIEHUH CO
3HAYUMBIMH, peQEePEHTHBIMU TPYIIIAMH OJHOKJIACCHUKOB, YUUTENCH.
Ctpykrypa yueOHBIX HCCIEIOBAHUMN, MPOSKTOB B IEJIOM COOTBETCTBYET CTPYKTYype HAYYHBIX M BKJIIOYAET TPUAAy OOS3aTENbHBIX Pa3EJIOB:
HIOJIrOTOBHTENbHAS paboTa —> NMpoBeeHNe COOCTBEHHO HCCIIEIOBAHNS —> IPE3EHTALIUS PE3YJIbTATOB.
Dranbl BKIIFOYEeHUs] 00YYaIOLUINXCsl B UCCIEI0BATEIbCKYIO NESITEIbHOCTD

JTansl HesiTeIbHOCTD PesyabTat
[MoarorosutenvHbiii  [Pabota c HAy4YHOI 1| Y CTHBIN JOKJIA] HA YPOKE
1 nyOJUIUCTUIECKON
JUTEPATYPOH,
CaMOCTOSITENIBHBIA  MOUCK U

aHanmu3 uHpopmMaum




Hanucanne Pabora ¢  mureparypubiMu |[IpencraBnenne Bcex pedeparos
2 pedepara MEPBOUCTOYHUKAMU, Ha YypokKax, a Jy4llux - Ha
opopMieHre B COOTBETCTBHHM |KOH(EPEHIMSIX B LIKOJE WJIN

CO CTaHapTaMu Hay4HOM OOIIeCTBe
CobcTBeHHO 3nakomcTBO ¢ MertomamH|llyOnukanms wim mpencTaBieHUE
3 |uccmemoBaTenbckas — |MCCEIOBAHMIL, OPraHM3ALMS U|pe3yJIbTATOB Ha Hay4HO-
IEATENbHOCTD NPOBENEHNE UCCIIETOBAHMS MPAKTUIECKUX KOH(pepeHLnsIX
CaMoro pa3HOro ypOBHsI, BIUIOTH 110

MEKIyHapPOIHOTO

Hcnonvzoeanue ungopmayuonno — KOMMYHUKAMUGHBIX MEXHON02UI: Ha BCEX dTalax ypoKa: MPU IMPOBEPKE TOMALTHETO 3a1aHusl (MyJIbTUMEINHHbIE
NPE3CHTAINY, CO3/aHHBIE B mnporpamme Power Point; mnpe3eHTauuu MPOEKTOB OOYYAOIMUXCS;, MYyJIbTUMEIUNHBIE MPE3CHTALMH CaMHX
o0y4aroImuxcst), MpU MOBTOPEHUH TNPOWAEHHOTO Marepuaia (3JIEKTPOHHBbIE Y4YeOHWKH, HHTEPAKTUBHBIE KPOCCBODPIBI), NMPH KOHTPOJE 3HAHUI
oOyuaromuxcs (TeCTOBbIe 3aMaHusi, co3ganable B mporpamme Word ¢ runepccbuikoii 1 B HTML — koxe, pa3naTodHbIil MaTepHal, OHJIAiH TECThI B
cern MIHTepHeT, yd4acThe B AMCTAHIMOHHBIX SBPUCTUYECKHUX OJHMIIMAAAX), MPH OOBSCHEHHH HOBOTO MarepHaia (MyJbTUMEIUHHbIE PE3CHTAINH,
cozmaHHble B mporpamme Power Point; wucnomp3oBanme cetu WHTepHeT mis cOopa MCTOPHYECKHX CHPABOK M JOTOJHHUTENBHOW WH(pOpMaLWy,
NPOBENEHUE NCCIEAOBATENBCKUX padoT), MPH 3aKPEIUICHUH HOBOTO MaTepHaia (3JIEKTPOHHbIE YIeOHHUKH, MPOrPaMMBI — TPEHAKEPHI).
Ha xaxnom ypoke ¢usuku Bbimensiercss 8-10 MHHYT JUIs pa3BUTHSI U COBEPIIEHCTBOBAHUS BBIUMCIIUTENBHBIX HaBBIKOB. [lOBTOpeHHME Ha ypokax
MPOBOJUTCS B CIEAYIOLINX BUAAX U popMax:

® [IOBTOPEHHE U KOHTPOJb TEOPETUYECKOr0 MaTepraia; pa3dop U aHaJIN3 JOMAIIHETO 3a/1aHUs], YCTHBII;

e (uU3NYECKHI IUKTAHT IUKTAHT, CAMOCTOSATENbHAS paboTa; KOHTPOJIbHBIE CPE3BI.
Ocoboe BHIMaHHE yAEISeTCs TOBTOPEHHIO MPH MPOBEACHUN CAMOCTOSITENIbHBIX U KOHTPOJIBHBIX PabOT.



IlepeyeHbL KOHTPOABLHBIX padoT nmo dbusuke B 10-11 Kiaccax

Kontpoasnsbie padoTsl no pusuxke B 10 kiacce (0a3a)

[=]

Tema

KonTposbHast pabora Nel. Kunemarnka

KonTponbHast pabora No2. JlmHamuka

KonTposbHast pabora Ne3. 3aKOHbBI COXpaHEHHUS] B MEXAHUKE.

KonTposbHast pabora Ne4. OCHOBBI MOJIEKYJIIPHO — KHHETHYECKOH TEOPUU

KontponpHas pabora Ne5 OCHOBBI TEPMOITMHAMUKH

KonTposbHast pabora Ne6 DyekTpocraTuka

KonTposbHast pabora Ne7.3ak0oHbBI MOCTOSTHHOTO TOKA

KonTpospHast padora Ne8. «DnekTpruecKuil TOK B pa3IHYHBIX Cpeaxy
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Hrorosast kKoHTpoJbHAsA paboTa 3a Kypc 10 kacca

KoutponbHbie padorsb no gpusuke B 10 kaacce (¢p-m MPOPuIib)

Tema

KonTpospHast pabora Nel. KnaemaTnka TOUKH U TBEPIOTO TEJa

KonTpospHast pabora Ne2. 3akonbl mexanuku HeroToHa. CHitel B ipupone
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KonTponbHast padora Ne3. 3akoHbI cOXpaHeHHs B MexaHuke. PaBHOBecHe
abCOJIFOTHO TBEPABIX TEJ

KonTposbHast pabora Ne4. OCHOBBI MOJIEKYJIIPHO — KHHETHYECKOH TEOPHUU

KonTpospHast padoraNe5 CBoiicTBa JKHIKOCTEH M TBEPIBIX T

KontponpHas pabora Ne6. OCHOBBI TEPMOIUHAMUKU

KonTpospHast pabora Ne7. DnexTpocraTuka

KonTposbHast pabora Ne8.3ak0HBI TOCTOSHHOTO TOKA

KonTpospHast padora Ne9. « DnekTpruecKuil TOK B Pa3IHYHBIX Cpeiaxy
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Hrorosast KOHTpOJbHAS paboTa

KonTpoabnbix padorsl no ¢usuke B 11 kaacce (0a3za)

No Tema

1 KonTponshas padotaNel MarautHoe nosie. SNeKTpOMarHuTHas
WHAYKLAS

2 KontposnbHas pabota No2. MexaHu4YeCKUE U JICKTPOMArHUTHBIE
KoJIcOaHusI

3 KonTponshas padota No3. MexaHHUUECKHE BOJTHBI.
ONEKTPOMArHUTHBIE BOJHBI

4 KonTponshas pabora Ne4. CBETOBBIE BOJIHBI

5 KonTponbHas padota No6. CBETOBBIE KBAHTHI

6 KonTponshas padora Ne7. AtomHas ¢pusuka .OU3uKa aTOMHOTO
aapa

7 Hroropas koHTposIbHAS padoTa 3a kype 11 knacca




Kounrpoabnbie padorsl no ¢pusuke B 11 kiaacce (p-m npoduin)

Tema

KonrponbHas paboraNel MarautHoe nojie. JIeKTPOMArHUTHAS WHAYKIIHSI

KonrponpHas pabora Ne2. MexaHWYeCKUe W 3JIeKTPOMArHUTHBIE KoJieOaHus

KonrponpHas pabota Ne3. MexaHW4YeCKHe BOJTHBL DJIEKTPOMATHUTHBIE BOJTHBI

KonrponbpHas pabota Ne4, CBeTOBBIC BOJHBI

KonTponbHas pabora Ne5 DneMeHTbHI CienUaIbHOH TEOPHH OTHOCUTEILHOCTH

KonrponbHas pabota Ne6. CBeTOBBIC KBAHTHI

KontponbHas pabora Ne7. AtomHast pusnka . Pusznka aTOMHOrO siapa
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Hrorosas koHTposbHast padora B popme EI'D 3a kype 10 — 11 kyacca




