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INOACHUTEJIBHAS 3AIIMCKA

IIporpamma no ¢usnke 0a30BOr0 ypoBHS Ha YPOBHE CpelHEro oOmero oOpa3oBaHuS pa3paboTaHa Ha OCHOBE IOJIOKEHHMH M TpeOOBAaHUH K
pes3yjbTaTaM OCBOEHHUS OCHOBHOH oOpa3oBarenbHOM mnporpammsbl, npexactaBieHHbIXx B PI'OC COO, a Taxxke ¢ yduéroMm (enepanbHoil paboueit
IIpOrpaMMbl BOCIIUTAaHUS U KOHIIENIMU NpenojgaBaHus yueOHoro npeamera «dusmkay B oOpa3oBarenbHbIX opranuzauusx Poccuiickoit denepanum,
peaTu3yoNIX OCHOBHBIE 00pa30oBaTeIbHbIe IPOrPaMMBbI.

ConeprxaHue porpaMMBbI 10 (pU3HMKe HampaBlIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB nmpu
o0yueHMH uX (u3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATENIbHOCTHOro mozaxoja. IIporpamma mo ¢usuke cOOTBETCTBYET TpeOOBaHHSIM
OI'OC COO K nnaHUpyeMbIM JUYHOCTHBIM, MPEIMETHBIM M METANpeIMETHBIM pe3ysbTaTaM OOy4eHHs, a TaKKe YYUTHIBAET HEO0OXOIMMOCTb
peanu3alyu MeXIpPEeIMETHbIX CBA3ed (PU3MKHM C €CTECTBEHHO-HAyYHbIMH Y4eOHBIMU IpeaMeTamMu. B Hell ompenenstoTcss OCHOBHBIE LIENH HU3yYEHUs
¢u3uKM Ha YpOBHE cpemHero oOmero oOpa3oBaHMsA, IUIAHHPYEMBIE pE3yJIbTaThl OCBOCHUS Kypca (HU3UKH: JMYHOCTHBIC, MeETalpeIMEeTHEIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no (pusmke BKIIOYAET:

IUTAHUPYEMbIe Pe3yJIbTaThl OCBOEHHS Kypca (PM3MKU Ha 6a30BOM YPOBHE, B TOM YHCIIE IPEIMETHBIE PE3yIbTaThl IO T0/1aM O0YUYEHHS;
cojiepxkaHue yaeOHoro nmpeamera « Du3nkay 1mo rojgaM 00yUdeHusl.

du3nka Kak Hayka 0 Hanbosee OOLIMX 3aKOHAX MPHUPOJIbl, BHICTYHAsl B KayecTBe y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBINH BKJIa] B
cucteMy 3HaHUH 00 okpyskaromieM mupe. LIkonpHBIM Kypc QU3MKM — CHCTEMOOOpA3yIOUIMM [ €CTECTBEHHO-HAY4YHBIX Y4YEOHBIX IPEAMETOB,
MOCKOJIBKY (DM3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB M SIBJICHUH, N3ydyaeMbIX XUMHUEH, Ouonorueit, pusndeckoil reorpadueit 1 acTpOHOMUEH.
Hcnonp30BaHue W aKTUBHOE MPUMEHEHHE (PU3NUECKUX 3HAHUH ONpeNessieT XapaKTep W pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOTHU B chepe IHEPTeTHKH,
TPaHCIOPTA, OCBOCHUSI KOCMOCA, MOJIyYeHHsI HOBBIX MaTe€pHUajoB C 33JJaHHBIMU CBOWCTBAMM U Jpyrux. M3yueHue (pU3MKU BHOCUT OCHOBHOM BKJIaja B
(GopMHUpOBaHNE E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa OOydaroluxcs, B (OPMHUPOBAHHME YMEHUH NPUMEHATh Hay4YHBIH METOJ TO3HAHUSA IPHU
BBITOJIHEHUH UMU YUE€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca (u3MKu 1Sl ypOBHS CpEIHET0 001Iero o0pa3oBaHus MOJOKEH Pl UJel, KOTOpblE MOKHO pacCMaTpUBaTh KaK MPUHIUIBI €T0
HOCTPOEHHS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SIBJISETCS JOTMYECKU 3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3/eioB (PU3UKH,
BKJIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW Marepuan Kypca Gpu3uku oObeAMHEH BOKPYT (pHu3myecKux Teopwid. Beaymmm B Kypce sBIsSeTCS
(dbopMHpOBaHUE MPEACTABIECHUH O CTPYKTYPHBIX YPOBHIX MaTe€pHH, BEIIECTBE U TOJIE.



Hoes eymanumapuzayuu. E€ peanuzanys npeanosaraeT UCIojib30BaHHE T'YMaHUTApHOIO MOTEHIMaNa (pU3MYECKOW HAyKH, OCMBICICHHUE CBS3U
pa3BuTHs (PU3HUKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHIECKUMH TTPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc ¢Gu3MKu mnpeznonaraeT 3HAKOMCTBO C IIUPOKUM KPYroM TEXHMYECKHMX W TEXHOJOTMYECKHX
MIPWIOKEHUN N3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcst HOCPEICTBOM BBEJCHHUS 3JIEMEHTOB COJIEPKaHMsI, MTOCBAILEHHBIX KOJIOTHYECKUM NPOoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYKICHHs MpoOJIeM PalMOHAIBHOTO MPHPOJOIONB30BAHHUS U IKOJIOTHUIECKON
0€30IacHOCTH.

CrepxHEBBIMU 3JIEMEHTaMU Kypca (M3MKM Ha YPOBHE cCpelHero oOmiero oOpa3oBaHUsS SBISIIOTCS (usuueckue Teopuu ((popmupoBaHue
NpPEeCTaBICHUN O CTPYKTYype NOCTPOeHUsI (PU3NUECKON TeopuH, posr (GyHJAMEHTAIbHBIX 3aKOHOB M IMPUHIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O
IIpUpoJIe, TPAaHULIAX TIPUMEHUMOCTH TEOPUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHbIX SBJIEHUI U MPOLIECCOB).

CucTeMHO-JeSITeIbHOCTHBIM MOAX0 B Kypce (U3MKU peanus3yeTcs IMpeXkae BCero 3a CUéT OpraHu3alldi SKCIIEPUMEHTAIbHON JeATeIbHOCTH
oOyuarommxcs. Jlms 06azoBoro ypoBHS Kypca (M3MKH — 3TO HCIOIB30BAaHHE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX OJKCIIEPHMEHTOB W
71a00paTOpHBIX PaboOT, KOTOPBIE B IpOrpaMMe No (u3nke 00beIMHEHbI B OOIIUI CIIMCOK YYEHHYECKUX MPaKTHUECKUX padoT. Beiienenue B ykazaHHOM
nepevHe J1abopaToOpHBIX PadOT, MPOBOIUMBIX JJISi KOHTPOJISI M OLEHKH, OCYIIECTBIISIETCS yYaCTHHKaMU 0Opa3oBaTENIBHOTO IMpoIlecca MCXOIS U3
0COOEHHOCTEeHM MIaHMPOBAaHUS M OCHalleHus KabuHera Qusuku. [Ipu 3TOM OOecmednBaeTcsi OBIaJeHHE OOYYAIOUIMMUCA YMEHHUSIMH TPOBOAUTH
KOCBEHHbBIE U3MEPEHMSI, UCCIIEI0BAaHUS 3aBUCUMOCTEN (PU3NUECKUX BEIMUYUH U IIOCTAHOBKY OIMBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bosbiioe BHMMaHue yAeIs€TCs PELICHUIO PAaCYETHBIX U KaUeCTBEHHBIX 3aa4. [Ipu 3ToM 11 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4M C
SIBHO 3a/IaHHON (PM3WYECKON MOJIEINbI0, TIO3BOJISIONINE TPUMEHATh MW3yUeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, Tak U
UHTErpUpYys 3HAHMS M3 Pa3HBIX pa3lenoB. JIs KaueCTBEHHBIX 3ajjauy MPUOPUTETOM SIBIIAIOTCS 3aJjaHus Ha OOBSICHEHHE NMPOTEKaHUs (U3UUECKUX
SIBJICHU M TIPOLIECCOB B OKPY KAIOIIEH JKU3HHU, TpeOyromue BIOOpa GU3NIECKON MOACTH I CUTYalluy PAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboanusimu GI'OC COO k marepuanbHO-TEXHHYECKOMY oOecreueHHio ydeOHOoro mporecca 0a30Bbl ypOBEHb Kypca
¢u3MKK Ha YpOBHE cpeaHero oOmero oOpa3oBaHUS JODKCH H3ydaThCsd B YCIOBUSAX NPEIMETHOrO KaOWMHETa (U3WKH WIH B YCIOBUSIX
UHTETPUPOBAHHOIO KaOHHETa IpPEAMETOB €CTEeCTBEHHO-HAayyHOro Iukina. B kaOuHere ¢u3uMku JOKHO OBITH HeoOXxoaumoe jabopaTopHOe
00opy10BaHUE NIl BRITIOJTHEHUS YKa3aHHBIX B POrpamMMe 1o (pU3HMKe yUeHHUECKUX MPAKTUIECKUX padoT U JeMOHCTPAIMOHHOE 000pyT0BaHHE.

JleMOoHCTpalmoHHOEe 000pyAoBaHKe (HopMUpyeTCs B COOTBETCTBUU C MPUHIMIIOM MUHUMAJIBHOW JOCTATOYHOCTU M 00ECleYMBaeT MOCTAaHOBKY
MEPEYNCIICHHBIX B TPOrpaMMe 10 (PHU3HKE KIIOYEBBIX IEMOHCTpAIMA Ui MCCIEIOBAHMUS W3yYaeMbIX SBJICHHH W TIPOILECCOB, IMIIMPHUYECKUX M
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKHUX MPUMEHEHHH.

JlaGopaTtopHOoe 00OpyAOBaHHUE ISl YICHHYECKUX MPAKTHUECKUX paboT GopMHpyeTCs B BHIIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIIEYMBAETCS B
pacuére OIHOro KOMIUIEKTa Ha JBYX oOydarommuxcs. TeMaTHuecKue KOMIUIEKTHI J1JaOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITH MOCTPOEHBI Ha
KOMILUIEKCHOM HCIOJIb30BAHUN AHAJIOTOBBIX W HU(PPOBBIX NPUOOPOB, a TaKXKe KOMIBIOTEPHBIX HM3MEPHUTEIBHBIX CHCTEM B BHJIE HUPPOBBIX
nabopaTopuii.

OCHOBHBIMU TIETISIMH U3yUeHUs (PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:



dbopMupoBaHHE HHTEpeca M CTPEMIJICHHS OOYYaloIMXCs K HAyYHOMY H3YYEHHUIO TPUPOJBI, PAa3BUTHE HMX HWHTEIUIEKTYalbHBIX W TBOPUYECKUX
CHOCOOHOCTEI;
pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE HCCIEAOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOIIUM SBIICHUSIM;
(dbopMEpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4eHHUsI OCHOB CTPOCHHUS MaTepHH U PYHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;
dbopMupoBaHUE YMEHUN OOBSACHATH SIBJICHUS C UCIIOIB30BaHUEM (U3NYECKUX 3HAHUI U HAYYHBIX JI0Ka3aTeJIbCTB;
(dbopMHpOBaHUE TPEICTABICHUH O POITU (PU3HUKH [T Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHHA.

JlocTikeHne 3TUX Liele o0ecreunBaeTcs peuleHHeM CIEIYIOIIUX 3a/ad B MpoIecce M3y4eHUs Kypca (U3UKU Ha YPOBHE CPEIHEro oO0IIero
00pa3zoBaHus:
npuoOpeTeHne CUCTEMBI 3HAHUN 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIIOUAs MEXaHUKY, MOJIEKYJSPHYIO (U3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI acTpO(PH3HKH;
dbopMupoOBaHHE YMEHUU MPUMEHSITh TEOPETHUECKHE 3HaHUS A OObSICHEeHUs (U3NYECKUX SIBICHUN B MPUPOJAE U AJS MPUHATHS MPAKTHYECKHX
pELICHHI B MOBCEAHEBHOW KU3HU,
OCBOEHHE CTHOCO00B pPELIeHHS Pa3TUYHBIX 33]a4 C SBHO 33/JaHHON (PU3MYECKOW MOJENbI0, 33/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSITENILHOE CO3/IaHUE
(bu3HUeCcKO MOJIEH, aIEKBAaTHOM YCIIOBUSM 3a/1a4u;
MOHUMaHUEe (PU3UYECKUX OCHOB WM TMPHUHIIMIIOB ACHCTBUS TEXHMUYECKUX YCTPONCTB M TEXHOJOTHYECKHX MPOIECCOB, UX BIHUSHHUS Ha OKPYKAIOIIYIO
cpeny;
OBJIaJICHUE METOJIaMU CAMOCTOSTEIBHOTO TUIAHUPOBAHMS W TPOBEACHUS (DU3MUECKUX SKCIEPUMEHTOB, aHalW3a M HMHTEpIpeTanuu HWHGOpMaIuy,
orpezesieHus] JOCTOBEPHOCTH MOJIyYEHHOTO pe3yibTarta;
CO3/IaHHE YCIIOBUH 7Sl pa3BUTHSI YMEHUI MPOEKTHO-UCCIIEIOBATEHCKOM, TBOPUECKOH AEITeIHbHOCTH.

Ha m3yuenune ¢usuku (6a30BbIli YpOBEHB) Ha yPOBHE CpeiHero oomero odpasoBanust otBogutcs 136 gacos: B 10 kmacce — 68 gacoB (2 waca B
Hepneno), B 11 kmacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipemaraemsrii B mporpamMme 1o (pu3nke rnepedeHp Ja00paTOPHBIX U MPAKTHUECKUX padoT SBISETCS PEKOMEHIOBAaHHBIM, YUUTENb JeTaeT BEIOOp
MPOBEJCHUS Ta00OPATOPHBIX PAOOT M OMBITOB C YYETOM MHAUBHUYaTbHBIX OCOOCHHOCTEH 00YyYaroIImuxcsl.
COJAEP)KAHUE OBYUYEHMUSI

10 KVIIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'0 MO3HAHUS
duzuka — Hayka o npupoje. HayuHble MeTO bl TO3HAHUS OKPY’Karollero Mupa. Poib skciepuMeHnTa U TeOpUH B MPOLECCe MO3HAHUS PUPOJIBI.
OKCHEpUMEHT B (PU3HUKE.



MO,Z[GJ'II/IpOBaHI/Ie (I)I/ISI/IIIGCKI/IX SIBJICHUM U IMpoueccoB. HaquLIe rumnoTte3sl. Pu3nyeckue 3aKOHBI M TCOpHUU. FpaHI/ILUJI MNPUMCHUMOCTU
q)HSI/I‘{eCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBHA.

Pounb u mecTo ¢usuku B pOpMUPOBAHUU COBPEMEHHOW HAYYHOUM KapTUHBI MUPA, B TPAKTHUECKON AESITETbHOCTH JTIOICH.
Jlemoncmpayuu
AHasnoroble ¥ IM(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOr0 IBUKeHUs. Cuctema otcuéra. TpaekTopus.

[lepemerienne, CKOpoCcTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M YCKOPEHHE MAaTepHallbHOM TOYKM, MX TMPOEKIMH HAa OCH CHUCTEMbI
koopauHat. ClokeHue NepeMEIIEHNN U CII0)KEHNE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE JBMKeHHe. [ paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, MyTH U MEPEeMEIICHUS
MaTepUaibHON TOUKHA OT BPEMEHHU.

CBoOoaHOE mageHne. Y CKOpeHHe CBOOOTHOTO TaCHHUS.

KpuBonunueiinoe nBuxeHue. J[BM)KEHHE MAaTEPUATIBHOM TOYKU IO OKPYKHOCTU C IOCTOSIHHOM IO MOJIYJIIO CKOPOCTbIO. YTJIOBasi CKOPOCTb,
nuHenHas ckopocThk. [lepron u yactoTa oOpamenus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuueckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIMIOMETP, ABM)KEHNUE CHApPAI0B, LIETTHbIE U PEMEHHBIE IIEPEAAUN.

Jlemoncmpayuu

Monenb cucteMsl 0TCUETA, MIUTFOCTPALIUS KUHEMAaTHUECKUX XapaKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3zoBanre ABMKEHUIN C UCTIOIB30BAHHEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habumoienue nrxeHus Tena, OpoLIeHHOTOo MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune ycKopeHust CBOOOTHOTO MaCHHSL.

HamnpasneHnue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBMXKEHMSI C LIEJIBIO ONPEEIICHUS] MTHOBEHHONW CKOPOCTH.

HccnenoBaHue COOTHOIIEHHS MEXKAY MyTSIMH, MNPOMIEHHBIMM TEJIOM 3a IIOCJIEIOBATEIIbHBIE pAaBHBIE IPOMEXYTKH BpPEMEHU IIpU
PAaBHOYCKOPEHHOM JIBUJKEHUH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yueHue NBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3yyenue nBuxeHus Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunmun otHocuTensHOCTH ["anunes. [lepsiil 3akoH HeroToHa. HEpIManbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. IlpuHuun cynepnosunuu cwi. Bropoit 3akoH HeroroHa s matepuanbHOM TOukd. Tperuil 3akoH HeroroHa s
MaTepHAIBHBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsoxectd. IlepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbsl Tpenus (nmokosi, ckoibxeHus, kaueHus). Cuna tpeHus. Cyxoe Tpenue. Cuna TpeHMsS CKOJBXKEHUS M CHJIA TPEHUS IOKOSL.
Koadpounment tpenus. Cuiia conpoTrUBIEHUS NPU ABMKEHUH TeJla B )KUJIKOCTH WU Tas3e.

[TocTynaTenbHOE U BpallaTeIbHOE JBMKEHHE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT CuIIBI OTHOCHUTEIBHO OCH BpameHus. [1nedo cumbl. Y ciaoBus paBHOBECUS TBEPAOTO TeEa.

TexHu4eckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHNE: TOAUINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepLUU.

CpaBHeHHE MacC B3aMMOJEHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

Cnoxenue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AeQOpMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NTAJEHUH.

CpaBHeHHE CUJI TPEHUS TIOKOsI, KAUEHUSI U CKOJIbKEHUSI.

VYcnoBus paBHOBECHs TBEPAOrO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomul

N3yuenue nBmxeHust Opycka Mo HaKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOMIMX B MPYXXHHE U PE3UHOBOM 00pasiie, OT ux Aedopmarium.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIEr0 OCh BPALLCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Hmnynbe MaTepuanbHOM TOYKM (Tesa), CUCTEMbl MaTepHalbHBIX TOYeK. VMIMITyJIbC CHIIBI MU M3MEHEHHE MMITyJbca Teja. 3aKOH COXPaHEHUs
MMITyJIbCa. PeakTHBHOE NBHIKEHHE.

Pabora cribl. MOIIHOCTE CUJIBI.

Kunernyeckas s3Heprusi MarepuaabHOM TOUKH. Teopema 00 U3MEHEHUH KUHETUYECKOIM SHEPTUH.

[TorennmanbHas sHeprus. IloTeHunanbHas 3Heprus ynpyro a1epopMHUpoBaHHON Npy>KuHbI. [loTeHIManbHas 3Heprus Tena BOIU3U MOBEPXHOCTH
3emiu.

[ToreHnmanbHbIe U HEMOTEHIMAIbHBIE CUIIbl. CBSA3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHWYECKOH SHEPTruu CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHNYECKON YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuueckue ycTpoiCcTBa U IPAKTUYECKOE IPUMEHEHUE: BOJLOMET, KONEP, MPYKUHHBIN TUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexoxa MoTeHIMATBHON SHEPTUN B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenne abCoONOTHO HEYTIPYTOro yapa ¢ MOMOILBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI ¢ U3BMEHEHUEM MEXaHNYECKOW SHEPrUM Tejla Ha IPUMEPE PACTKEHHUS] pE3MHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHas (pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocrog6vl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE MOJIOKEHHUS MOJIEKYJIIPHO-KHHETHYECKOH TEOpHHM M MX OIBITHOe oOocHOBaHWe. bpoyHoBckoe nsmwxenue. Juddysus. Xapaxrep
JBUKEHUSI U B3aMMOJICHCTBHS YacTHI] BellecTBa. MoJenu CTpoeHHs Ta30B, KUJIKOCTEH U TBEPABIX Tel U 0OOBSCHEHUE CBOWCTB BEILIECTBA HA OCHOBE
THX Mozenel. Macca u pazmeps! Mosekyil. KonmnuectBo Bemectsa. [loctossHHas ABoranpo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHUECKOW TEOpHM HAEaIbHOTO raza. AOCOIIOTHAs TeMmIeparypa Kak mepa
CpeIHEW KMHETUYECKOM DHEPrHH TEIUIOBOro ABMKEeHMS dacTul rasa. Illkama temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—
Knaneiipona. 3axkon /[lanproHa. M3omporecchl B HAEaIbHOM TIa3e C IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe mpercTaBieHHe
U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpolcTBa U NPAaKTHYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOLINE JUCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu MOJIEKYJl OPraHUYECKUX COCTUHEHUH.

OmnprTel 10 U (Y3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JTBUXKEHUSI.

Mogens onbiTa lllTepHa.

OnbIThl, JOKAa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMOIECHCTBUS.

Mopaenb, HUTFOCTpUPYIOIIAs IPUPOLY IABJICHHS ra3a Ha CTEHKHU COCyJa.

OnbIThl, MITIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UI€aIbHOIO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomul

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHUH 00bEMa KOMHATBI, 1aBJICHUS U TEMIEpaTyphbl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKly TapaMEeTPAMHU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoebt mepmoounamuku



Tepmoaunamuueckas cucreMa. BHyTpeHH:s sHeprust TepMOJMHAMUYECKO CUCTEMBI U crIOco0b! €€ n3MeHeHusl. KonuyecTBo TeroTsl U paboTa.
BHyTpeHHss 3HEpryus 0JHOATOMHOIO MI€aIbHOI0 raza. Buabl Teruionepenaun: TEIIONPOBOIHOCTb, KOHBEKIUS, N3TyUyeHHE. Y 1eJbHas TeIIOEMKOCTb
BeniecTBa. KoanmuecTBo TEMIOTHI IpH TEILIONEpEAAUE.

[Tonsitue o0 agmabatHoM mpouecce. [lepBblii 3akoH TepMoauHaMUKHU. [IprMeHEHHE MEepBOro 3aKOHA TEPMOJAMHAMHUKUA K H3OIpOIeccaMm.
I'paduueckas unTepnperaiys padboThl rasa.

Bropoii 3akon TepmonrHamMuku. HeoOpaTuMoCTh IPO1IeCCOB B MPUPO/IE.

TennoBeie Mammbbl. [TpuHIUIbl AeHCTBUS TeIUIOBBIX MamuH. [IpeoOpa3zoBaHus sHepruu B TeIIoBbIX MamuHax. Koadduuuent moneznoro
neiicTBus TersioBoi MammHsL. Llukn KapHo u ero ko3¢ (GuIueHT noie3Horo 1eicTBrus. JKOJIOTHIEeCKHEe POOIeMbl TeIIOIHEPTETHKH.

TexHuueckue ycTpolcTBa U MPAaKTHUYECKOE IPUMEHEHHE: IBUTraTellb BHYTPEHHET0 CropaHusi, ObITOBON XOJIOAWIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpPIuu Teja MPU COBEPLICHUH pabOoThl: BBLIET MPOOKH M3 OyTHUIKM IMOJ JEHCTBHUEM CXKAaTOro BO3/AyXa, HarpeBaHue
a¢upa B TaTYHHOU TPyOKe MyTEéM TpeHHUS (BUICOIEMOHCTPAIIHS).

V3MeHeHHe BHYTpEHHEH sHepruM (TeMIiepaTypsl) Teja Mpy Terionepeaaye.

OmnpIT 10 agrabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3YITHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O JIBUraTelsl.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenune ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooGpazoBanue u KoHIeHcauus. Vicnapenue u kuneHue. AOCOIIOTHAas M OTHOCUTENIbHAS BIAXKHOCTh Bo31yxa. HachlmeHHsbli nap. Y nenbHas
TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KMIIEHUS OT JaBJICHMSL.

Teépnoe teno. Kpucramnnueckue u amopdHble Teaa. AHU30TPOIUS CBOWCTB KpucTayioB. JKujkue kpucranibl. COBpeMEHHblE MaTepUallbl.
[InaBneHue u kpuctamin3zanus. ¥ aenpHas TemioTa miasnenus. Cyonumanus.

VYpaBHeHHE TEMI0BOro OanaHca.

TexHuueckue ycTpoHCTBAa M NPAKTHMUYECKOE MPHUMEHEHHUE: TMIPOMETP MU ICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIyYE€HUS COBPEMEHHBIX
MaTEpUaoOB, B TOM YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoJiCTBa HACHIIIEHHBIX 1APOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CrniocoObl H3MEpEeHus BIaXXHOCTH.

Habutoienue HarpeBaHusi U MJIaBJIE€HUS KPUCTAJIIMUECKOTO BELIECTBA.

JleMOHCTpanus: KpUCTaJIIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

W3mepeHne OTHOCUTENBHOMN BIa)KHOCTH BO3/1yXa.



Paznen 4. DaekTpoauHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Ten. DJeKTpuyecKuid 3apsin. JBa Buaa aneKkTpudeckux 3apsaoB. [IpoBOIHUKH, AMAIEKTPUKM W MOJIYNPOBOAHHUKHU. 3aKOH
COXpaHEHUs IEKTPUUECKOTO 3apsia.

B3aumogeiictBue 3apsanoB. 3akon Kymona. TodeuHbldt anekTpuueckuil 3apsi. DiekTpuueckoe mnose. Hanpsyk€HHOCTh 3JIEKTPUUYECKOro TOJIS.
[IpuHUUMI Cyneprno3uIK 3JIEKTPUYECKUX Mosel. JIMHuM HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cumn snexrpocratrueckoro mois. [lorennman. PasHocTs moTeHmmanoB. [IpOBOAHMKM WM JAHAJICKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.
JusnexTpuueckass IPOHULIAEMOCTb.

OnextpoémkocTs. KonneHcarop. DneKTpo€MKOCTh INIOCKOT0 KOHIEHCATOpa. DHEPIusl 3apsyKeHHOT0 KOHEHCaTopa.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHME: JJIEKTPOCKOI, 3JIEKTPOMETpP, JJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN anmnapaT, CTpYHHBIH IPUHTED.

Llemoncmpayuu

Y CTpOoUCTBO M IPUHIUIL JEHUCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBue Ha’IeKTPU30BaHHBIX TEll.

DIEeKTPUIECKOE T0JIE 3apPSIKEHHBIX TeTl.

[IpoBOHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTHUecKas 3alluTa.

JIN3IIEKTPUKU B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOPa OT IUIOIIAH TUIACTUH, PACCTOSHUSA MEX1y HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. llocmosannutii Inekmpuyeckuit mok. Toku é paznuynvlx cpeoax

DNEeKTpUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHMS AIIEKTpUUEcKOoro Toka. Mcrounuku toka. Cuia Toka. [1ocTOSIHHBIN TOK.

Hamnpsoxenue. 3akon Oma aJig y4acTka 1ernu.

DNEeKTPUYECKOE COMPOTUBJIEHUE. YJIEIbHOE CONpOTHUBICHHE BellecTBa. [locnenoBarenbHoe, MapauiebHOE, CMEIIAHHOE COEIMHEHHE
IIPOBO/IHUKOB.

PaGora snektpudeckoro Toka. 3akoH Jxoymns—Jlenna. MoIHOCTh 3IEKTPUIECKOTO TOKA.

DNEeKTPOABIKYIIAsI CUJIa M BHYTPEHHEE CONPOTHUBIIEHNE NCTOYHUKA TOKa. 3akoH OMa /115 HoJIHOU (3aMKHYTOM) anekTpudeckoi uenu. KopoTtkoe
3aMbIKaHUE.

DJeKTpOHHAas MPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb COMPOTHUBIICHUSI METAIIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpudYecKuidl TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX MTYYKOB.



[TomynpoBoauuku. CoOCTBeHHAs U IPUMECHAs TPOBOAMMOCTH MOIYIIPOBOAHUKOB. CBOMcTBa p—n-niepexoa. [1oaynpoBogHHKOBBIE TPUOOPHI.

DNeKTpUYECKUH TOK B paCTBOpPAX U paciijiaBax 3JEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLMALIMSL. DIIEKTPOIIU3.

DnekTpudyeckuid TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monuus. [1nazma.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKU TOKA, 3JIEKTpOHArpeBaTelbHble TPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYyMHBIH AMOM, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIA TUO/,
rajbBaHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa M HAPSHKEHUS.

3aBUCHMOCTb CONPOTUBIIEHUS HIMIMHAPUUECKUX MPOBOJAHUKOB OT JITMHBI, IJIOIIAU ONEPEYHOT0 CEYEHHS U MaTepHara.

CMeniaHHO€ COETUHEHHNE TPOBOJHUKOB.

[IpsiMmoe n3MepeHune 3MeKTPoABHKYLIEH criibl. KOpoTKOe 3aMbIKaHUE TaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTUBIICHHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

HckpoBoli pa3psa U NPOBOAMMOCTG BO3AyXa.

OnHOCTOPOHHSISI IPOBOAUMOCTD IHOJA.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3yueHne cMemaHHOTO COeIMHEHHS PE3UCTOPOB.

N3mepenne 3neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTUBIICHMS.

Habmoienue snextpomiusa.

MexnpeameTHble CBSI3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM COJEpPKATENbHBIX MEXKIPEIMETHBIX CBSI3eH C Kypcamu
MaTeMaTHuKH, OMOJIOTUH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

MedsicnpeOomemnvle nowamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO TMO3HAHMS: SBJICHHME, HAy4yHbId (akT, rumore3a, ¢uzndeckas
BEJIMYMHA, 3aKOH, TeOpHUsl, HAOII0JeHIE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MO/IENb, U3MEPEHUE.

Mamemamuxa: peuieHre CUCTEMbl ypaBHEHUH, JTUHEWHas (GyHKIMs, mapabona, rumepboia, uX rpa@UKd U CBOWCTBA, TPUTOHOMETPUUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIMHU Ha OCH KOOPAHHAT, CIOKEHHE
BEKTOPOB.

buonozus: MexaHMYECKOE TBUKCHHUE B )KUBOU mpupoze, AU Qy3usi, 0CMOC, TeIIIOOOMEH KHBBIX OpPTraHU3MOB (BHIIBI TETUIOTICPEAAuH, TEIIIOBOE
paBHOBECHE), DNIEKTPHUUECKUE SIBICHUS B )KUBOW IIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPJBIX TeIl,
JKUJKOCTEN U Ta30B, JIEKTPUUYECKHUE CBOMCTBA METAIIOB, 3JIEKTPOIUTHYECKAs JUCCOLMALINS, TaJbBAHUKA.

T'eoepaghus: BMaxxHOCTh BO3yXa, BETPhI, 0apOMETp, TEPMOMETP.



Texnonoeus: npeodbpa3oBaHue JBUKEHUH C MCIOJIB30BAaHMEM MEXaHM3MOB, Y4ET TpPEeHHs B TEXHUKE, MOJAUIMITHUKH, HUCIOJIb30BAHUE 3aKOHA
COXpaHEHHs UMIyJbCa B TEXHUKE (pakeTa, BOJOMET U JIpyrue), JBHUraTellb BHYTPEHHErO CropaHusi, mapoBas TypOuHa, ObITOBOH XOJOIWJIbHUK,
KOHAMLIMOHED, TEXHOJIOTUH IOJIyYE€HUSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, IEKTPOCTATUYECKAs 3allNTa,
3a3eMJIEHHUE 3JIEKTPOIIPHUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTEP, dJIEKTPOHATPEBATENIbHbBIE TPUOOPHI, JIEKTPOOCBETUTENbHBIE TPUOOPHI, FaIbBAaHUKA.

11 KUIIACC

Paznen 4. DaekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocTostHHbIE MarHUTHl. B3aumonelcTBUE NMOCTOSHHBIX MarHUTOB. MarauutHoe none. Bekrop marauTHOW MHAyKnmM. lIpuHImn cynepro3nnuu
MarHMTHBIX NoJied. JIMHUM MarHuTHOM MHAYKUMU. KapTHHA TMHUI MarHUTHOM MHAYKLUU OJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe moJjie NMpPOBOJHMKA C¢ TOKOM. KapTuHa NMHMI HMHAYKIMM MarHUTHOTO IOJIS JJMHHOIO NPSMOIO MPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOTO ITPOBOJHMKA, KaTYLIKU ¢ TOKOM. OnbIT Opcrena. BzaumoneicTBue NpOBOJIHUKOB C TOKOM.

Cuna Amriepa, e€ MOJIyJib M HalpaBJICHHUE.

Cuna Jlopenia, e€ MOyJb U HallpaBieHUE. J[BrKeHNe 3apsHyKeHHOM YacTUIbl B OMHOPOAHOM MarHUTHOM moje. Pabota cuibl Jlopenua.

SIBneHue neKTpoMarHuTHOW UHAYKIMH. [I0TOK BeKTOpa MarHUTHON MHIYKIUU. DIEKTPOABIDKYIIAS CUJIa MHAYKLIMU. 3aKOH 3JIEKTPOMarHuTHOM
uHaykuun Papanes.

BuxpeBoe anekrpuueckoe noje. DIEeKTPOIBIKYIAs CHJIa HHAYKLIHUU B MIPOBOJAHUKE, TBUKYLIEMCS IOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM
1oJIe.

IIpaBuno JleHna.

WNHAyKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABMIKYILASL CHUJIA CAMOMHTYKIMH.

DHeprusi MarHUTHOTO MOJIsI KaTYLIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpOilCTBa W MPAKTUYECKOE INPUMEHEHHUE: IIOCTOSHHBIE MAarHUThl, 3JIEKTPOMArHUTHI, 3JIEKTPOABHUraTeNlb, YCKOPHUTEIU
AJIEMEHTApHbIX YaCTHILl, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JInHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopeiicTBue qByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.



JerictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJINATA.

SIBiIeHME 3IIEKTPOMArHUTHOM WHIYKIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTD AJIEKTPOABIKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.
SIBneHue caMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3yueHrne MarHuTHOTO NOJIsL KaTYLIKH C TOKOM.

HccnenoBanue nericTBUs MOCTOSHHOTO MarHUTa Ha paMKY € TOKOM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHON MHAYKIIMH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpoOMAHUNHbIE KONEOAHUA

KonebarenbHas cucrema. CBOOOHBIE MeXaHWYecKHe Kosebanus. ['apmonndeckue konebanus. Ilepuon, yacrora, ammntyna u ¢asza koneGaHui.
[TpyxuHHBI MasTHUK. MaTemaTuyeckuil MasTHUK. YpaBHEHHE TrapMOHUYecKuX KoseOanuil. IlpeBpaieHue HHEpruM MpU TapMOHMYECKUX
KOJICOAHUSX.

Konebartenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJEOAaHUS B MJCATbHOM KOJEOATeIbHOM KOHTYype. AHAJIOTUA MEXITy
MEXaHUYECKUMH U JIEKTPOMAarHUTHbIMH KosebaHusaMu. dopmyina ToMcoHa. 3aKOH COXpaHEHUS SHEPTUH B UACAIbHOM K0JeOaTeTbHOM KOHTYpE.

[IpencraBinenne o 3aTyxarolMX KojeOaHUsAX. BbIHyJeHHble MexaHuueckue KojebaHus. Pe3oHaHc. BbIHYXIEHHbIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHusl.

[Tepemennsblil Tok. CHHYCOUJANIbHBIN IEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOT0 TOKA. AMIUIUTYIHOE U JAEHCTBYIOIEe 3HAUYEHUE CUIIbI TOKA U
HaIPsKEHUS.

Tpancdopmarop. IlpomsBoicTBo, mepenada H TMOTPEOJICHHWE HIEKTPHUECKOW HSHEPrHH. OKOJIOTWYECKHE PHUCKH TIPU MPOHU3BOJICTBE
aneKTpo3Heprun. KyibTypa Cnoap30BaHus 3JIEKTPOIHEPTUN B IIOBCEIHEBHOM JKU3HH.

TexHrYecKue ycTpoiCcTBa U NPAKTUYECKOE IPUMEHEHHUE: MIEKTPUUECKUN 3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, IMHUU IEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHON CHCTEMBI (TIPYKHHHBIA WM MAaTEMaTHYECKUI MasTHHK).

Habmoienue 3aTyxaronmx KoueOaHmii.

HccnenoBanue cBOKWCTB BBIHYXKICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuusmiorpaMMsl (3aBUCMMOCTH CHJIBI TOKA U HANPSDKEHUS! OT BPEMEHH) AJIS 3JIEKTPOMArHUTHBIX KOJIeOaHHH.

Pe3onanc npu nmocienoBaTeaIbHOM COCIMHEHHH PE3UCTOPa, KaTyIIKH HHAYKTUBHOCTH M KOHAEHCATOPA.

Mozenb TUHUY 2IEKTPOINEpEIadH.



Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPHUO/IA MaJIbIX KOJIEOaHUM I'py3a HAa HUTU OT JUIMHBI HUTU U Macchl Tpy3a.

HccnenoBanue NepeMEHHOI0 TOKa B LIETIH U3 NTOCIIEOBATEIBHO COCINHEHHBIX KOHIEHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHnyeckue BOJIHBI, ycaoBHs pactpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus U JUIMHA BONIHBL. [lonepednbie U npoaoabHbIE BOIHBI.
Wutepdepennms u nudpakiyus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBHUSI M3IYy4YEHHUS 3JIEKTPOMAarHUTHBIX BOJH. B3auMHuas opueHranus BektopoB E, B, V B snexrpoMarHutHoi
BoJiHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPaX€HHUE, MpesioMIeHHe, moispusanus, audpaxnus, nateppeperius. CKopocTh 371eKTPOMarHUTHBIX
BOJIH.

[Ikana 3meKTpoMarHuTHBIX BOJIH. [IprMeHeHNe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBA3M U TeIEeBUACHU. Pagronokanusi.

DJNEKTPOMarHUTHOE 3arpsiI3HEHUE OKPY KAIOIIEH CPEJIbI.

TexHruecKue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YIbTPa3BYKOBasl JMATHOCTUKA B TEXHUKE M MEAMIIVHE,
panap, paauonpuéMHHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHNE TONEPEYHbIX U MPOJOIBHBIX BOJIH.

KoneOmtomeecs Te10 Kak UCTOUHUK 3BYKa.

HaGmroneHnue oTpakxeHus ¥ MpeJoMIICHNs MEXaHUYECKUX BOJIH.

Habmonenue nareppepeHuny u AMQpakiiuy MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/IOM M 4aCTOTOM KOJIeOaHUH.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE, MIpeJIOMIICHUE, ONspu3anus, AudpaKkiys, HHTeppepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsmonuHeiiHOe pacnipocTpaHeHHE CBeTa B ONHOPOAHOM cpene. JIyd cBera. ToueuHbIi HICTOUHUK CBETA.

OTtpakeHre cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHHl B TUIOCKOM 3€pKaie.

IIpenomnenue cBera. 3aKOHBI IpelIoOMIIEHUs cBeTa. AOCONIOTHBIA MOKa3zaresp npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. IIpenenbHblil
YIOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus csera. CioxxHbli coctaB Oenoro ceera. L{Ber.

Cobuparoniye 1 paccenBarolie JUH3bl. ToHKas rnH3a. POKYCHOE PACCTOSIHUE M ONTHYECKasl CHila TOHKOW JIMH3bI. [locTpoenue nzo0paxxeHuii B
COOMpAIONINX U pacceuBaroIuX JuH3ax. PopMysia TOHKOHM JIMH3bL. YBeJIMYEHHUE, JaBaeMOe JIMH30H.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.



BonnoBas onrtuka. Watepdepenuus cBera. KorepeHTHbIEe HCTOYHHUKH. YCIOBUS HAOMIOACHHS MAaKCHMyMOB U MHHHUMYMOB B
uHTEPPEPEHITMOHHON KapTUHE OT JABYX CHH(A3ZHBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus ceeta. JudpakiuonHas pemeérka. YciaoBHe HaONIOACHUS TIIaBHBIX MAKCUMYMOB IMpPH MaJ€HUU MOHOXPOMATHMYECKOTO CBETa Ha
IU(PaKIMOHHYIO PEHIETKY .

[Tonspuzanus ceera.

Texnuueckue yCTpoMCTBa M TPaKTUYECKOE NPUMEHEHHWE: OYKH, Jyma, (oToamnmapar, MPOEKIIMOHHBIA ammapar, MHUKpPOCKOII, TeJIeCKOI,
BOJIOKOHHAS ONTHKA, AUPpaKIIMOHHAS petIéTKa, MOISIPOHI.

Jlemoncmpayuu

[IpssmonuHeHOe paclipocTpaHeHre, OTpaKeHUE U MperoMiieHrne cBeta. OnTuueckrue mpuoopsI.

[TonHoe BHyTpeHHEE oTpaxeHue. Mojiens CBETOBOA.

HccnenoBanue cBOWCTB N300pakeHUN B JTHH3AX.

Mopenn MEKPOCKOIIa, TEIECKONa.

Habmonenue narepdepeHnun ceera.

HaGmonenue audpaxiuu cera.

Habmonenue nucnepcun cBera.

[Tomyuyenue criekTpa ¢ TOMOIIBIO MPU3MBL.

[Tomydenue crekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKY.

HaGmronenue nonspusamnum cBeta.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3mepenne mokazatesst IpeoMIICHHS CTEKJIa.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

HabGmronenue aucnepcun certa.

Paznen 6. OcHOBBI crienMaJIbHONH TEOPUH OTHOCUTEIBLHOCTH

rpaHI/II_[BI MPUMCHUMOCTU KJIACCHYECKOU MEXaHUKH. HOCTy.HaTI:I CHeHHaHBHOﬁ TCOpPHUU OTHOCUTCIIBHOCTU: MHBAPHUAHTHOCTL MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILIMI OTHOCUTEIBLHOCTH DUHINTEHHA.

OTHOCHUTEIHLHOCTD OIHOBPEMCHHOCTH. BaMCIIHeHI/IG BPEMCHHU U COKpAIICHUC NJINHBI.

DHEpPrust 1 UMITYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13p Macchl C 3HEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHULIbI. DHEPTUS MOKOS.

Pa3nea 7. KBanroBasi puznka
Tema 1. dnemenmol K6aHMOGOU ONMUKU



®otonbl. Dopmyna [Inanka cBs3u s3Heprun (HOTOHA C €ro YaCTOTOM. DHEPT s U UMITYJIbC (POTOHA.

OtkpeiTne u uccienoBanue ¢dorodddekxra. Ompitel A. I'. CroneroBa. 3akoHbl (oTodrddekra. YpaBHeHue DuHITEHHA s PoTodddexTa.
«KpacHnas rpanuna» porosddexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCcTporcTBa U MPAaKTUIECKOE MPUMEHEHHE: (POTOAIEMEHT, POTOATIUK, COTHEUHAs: OaTtapesi, CBETOINO/I.

Llemoncmpayuu

®oTo3(ekT Ha YCTAaHOBKE ¢ TUHKOBOW IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO PoTodPdeKTa.

Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pezepdopna mo paccesnuto o -uactunl. Ilmanerapnas mozpens artoma. Iloctymatel bopa. Usmyuenue u
norjouieHne (pOoTOHOB MpU MEPEX0ie aTOMa € OJJTHOTO YPOBHS SHEPruM Ha Apyroi. Buasl cnektpoB. CriekTp ypoBHEW SHEPTrUHU aToMa BOJIOPO/a.

Bonnossie cBoiicTBa yactull. Bonnel e bpoiinsa. KopmyckynsipHO-BOTHOBO 1yanu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3TyUYEHHE.

TexHuueckue ycTpolcTBa U NPAaKTUYECKOE IPUMEHEHHE: CIEKTPaIbHbIM aHaIN3 (CIIEKTPOCKOIT), Jla3ep, KBAHTOBBII KOMIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Onpenenenre AMHBI BOJIHBI JIa3epa.

HabmroneHue nuHeHyaTbIX CEKTPOB U3ITyUYESHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HaGmronenue nuHeiyaToro crekrpa.

Tema 3. Amomnoe s20po

DKCIEPUMEHTHI, JTOKA3bIBAIOININE CIOKHOCTh CTpoeHUs siapa. OTKpeiTHE paaroakTHBHOCTH. OmbIThl Pesepdopaa mo ompeneneHuio cocraBa
panuoakTuBHOro M3ny4yeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iydeHus. BiusiHue paJuoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpsiTHE IPOTOHA U HeWTpoHa. HykiionHast moaens siapa ['elizenOepra—lBanenko. 3apsan sapa. MaccoBoe uucio siapa. M30Tonsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydyeHue. 3aKoH paJOaKTUBHOIO pacnaa.

DHeprus CBs3M HYKIIOHOB B sizipe. SnepHbie cribl. JleekT Macchl spa.

SAnepnsble peakuyu. [leneHne U CUHTE3 A1€Ep.

Snepnsriii peakrop. TepmosiaepHslii cunTe3. [Ipo6ieMbl U IEPCTIEKTUBHI AISPHON YHEPTETUKH. DKOJOTHYECKUE aCTIEKTHI SAEPHON SHEPTETHUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.



Mertobl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHbBIX YACTHII.

@dynnaMeHTa bHBIE B3aNMOACHCTBHS. EAMHCTBO (PM3NYeCKOil KapTHHBI MHpA.

TexHuueckue ycTpolcTBa U NPaKTUYECKOE MPUMEHEHHE: TO3UMETp, kKamepa BunbcoHa, sinepHsblil peaktop, aToMHas 6oMoa.
Jlemoncmpayuu

CYETYMK MOHU3UPYIOIUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMUU. IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMHUHU.

Bun 3Bé€3nH0T0 HeOa. Co3Be3nus, sipKue 3BE3/1bI, MIAHEThI, UX BUANMOE JBIKEHUE.

ConneuHast cucrema.

Connne. ConHeuHnast akTUBHOCTb. Mctounnk 3Heprun ConHUA U 3BE37. 3BE3MbI, UX OCHOBHBIE XApAaKTEPUCTUKH. JlnarpaMMa «CreKTpasibHbIN
KJIaCC — CBETUMOCTb». 3BE37bl IJIABHOHM IMOCJIENI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JJIsi 3BE3J TIJIaBHOW IOCIIEOBATEIHHOCTH.
Buytpennee ctpoenue 38€31. COBpeMEHHbIE IPEICTABICHUS O TPOUCXO0XKICHUU U 3BOMOUMK COJTHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama T'anaktuka. Ilonoxxenne u amxenne Connua B [Namaktuke. Tumbl ramaktuk. Paguoranaktuku m kBazapbl. UE€pHble
JBIPBI B SIPAX TaJIAKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa606ma. Paz0eranue ranaktuk. Teopust bonbioro B3peiBa. PenukroBoe u3inyueHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepewénnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabutoieHust HeBOOpYKEHHBIM TJ1a30M C UCIOJIB30BAaHUEM KOMITBIOTEPHBIX IMPUIIOKEHUH Ui ONPEeIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31s1 CeBEpHOIo MOTyapus 1 sipkue 3BE3/bl.

Ha6mronenus B reneckon Jlynsl, miianer, Maeunoro [lytu.

O0o0maruee noBTOpeHne

Posb pu3uky U acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHYECKON, COMMATBHON U dTHUECKOH cdepax JeITeTbHOCTH YeJIOBEKa, POJIb H MECTO
(GU3MKH ¥ aCTPOHOMHUHU B COBPEMEHHOW HayYHOW KapTHHE MHUpa, poJib (PU3NYECKON Teopur B (HOPMHUPOBAHHUH MPECTaBICHUN O (GU3HUECKON KapTHUHE
MUpa, MECTO (pU3MUECKO KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MIPEACTABICHUHN O IPUpOJIE.

MexnpeaMeTHbie CBA3U

Wzyuenmne kypca ¢usmkm 6azoBoro ypoBHs B 11 Kiacce oCymIecTBISIETCS ¢ YYETOM COAEPIKATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeoTrpapuil U TEXHOIOTHH.

Mescnpeomemuvie nousamus, CBA3aHHBIE C W3yYEHHEM METOJOB HAYYHOTO IIO3HAHMS: SIBJICHWE, HAaydHBIH (akT, THIOTe3a, (U3NIecKas
BEJIMUKHA, 3aKOH, TeOpus, HabI0IeHIEe, SKCIIEPUMEHT, MOIETHPOBAaHIE, MOIETh, H3MEPEHUE.



Mamemamuxa: pemieHe CUCTEMbl ypaBHEHUH, TPUIOHOMETpUYEeCKHe (QYHKIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPHl M HMX MPOCKIMH HAa OCH KOOPIWHAT, CIIOKEHHE BEKTOPOB, MPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIHH,
NPU3HAKK NOJ00MS TPEYTrOJIbHUKOB, ONpeIeeHNe TUIOMaAN TNIOCKUX GUryp 1 00bEMa Tell.

buonocus: snektpudeckue sBJIEHUS B )KUBOU NMpHUpPOAE, KoyieOaTeNbHbIe ABUKEHUS B )KMBOW MPUPOJE, ONTHUECKUE SBICHUS B )KUBOW IPUPOJIE,
JENCTBUE paJUalliy Ha )KUBBIE OPIaHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, KPHUCTAJUTMYECKas CTPYKTypa TBEPIBIX Tel, MEXaHW3Mbl OOpa30BaHUs KPUCTAJUIMYECKON pEHIETKH,
CHEKTPAJIbHBIN aHAJIM3.

T'eoepaghus: MarHUTHBIE TTOJTIOCA 3EMITH, 3aJIE)KW MarHUTHBIX Py, GOTOCHEMKA 3eMHOM MOBEPXHOCTH, TPEACKa3aHNE 3€MIICTPSICEHHIA.

Texuonozus: TMHAM DJIEKTPONEpeaayd, IE€HEpaTOp MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATelb, WHAYKIMOHHAs II€Yb, panap, paJuoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus, MpOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA30OBAHUA

OcBoenune yuebHoro mpeamera «®dusuka» Ha ypoBHE cpemaHero oOmiero odpazoBanus (0a30BBI YPOBEHB) JOHKHO O00ECIEUUTH JOCTHIKEHUE
CIIEIYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMs YyueOHoro mnpeamera «@Pu3MKa» OJKHBI OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOyYaroIuxcs
PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHON BHYTPEHHEH MO3HULIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpUEHTALUH, IIO3UTHBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLIUX TPATULMOHHBIM IIEHHOCTSAM POCCHHMCKOIO OOIECTBA, pacIIMpEHHE >KU3HEHHOI'O OIbITa W OIbITa JESTENbHOCTH B IpoLEcce
peanu3alnyy OCHOBHBIX HAIIPaBJICHUIN BOCIIUTATEIBHON EATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:xxaaHckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTH TPAKAAHCKOM MO3UIMH 00yUaIOMIErocsl KaK aKTUBHOT'O M OTBETCTBEHHOTO YI€HA POCCUHCKOTO 0OIIEeCTBa;

HPUHATHE TPAJULMOHHBIX O0IIEYETIOBEYECKMX TYMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBPHOCTh B MHTEpEcax TIpa)kIaHCKOro OOIIecTBA, y4acTBOBATh B CaMOYNPABJICHUH B 00pazoBaTEIbHOMN
OpraHu3alnuy;

YMEHHE B3aUMOJICHCTBOBATD C COI[MAILHBIMU MHCTUTYTAMU B COOTBETCTBHH C MX (PYHKLIUSMHU U Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOHN U BOJIOHTEPCKOU NEATEIIBHOCTH;

2) NaTpUOTHYECKOIr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKON I'pakJaHCKON MJIEHTUYHOCTH, HaTPUOTU3MA;



LIEHHOCTHOE OTHOILIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCUICKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STHYECKOTO MIOBEACHUS;

CIIOCOOHOCTD OLCHMUBATHL CUTyallUlIO U IPUHUMATh OCO3HAHHBIC PCUHICHU A, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMEBI 1 ICHHOCTHU, B TOM
quCiIe B AEATENbHOCTH YUEHOTO;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

9CTECTUYCCKOC OTHOICHUC K MHUPY, BKIIIOYasA 3CTCTUKY HAYYHOI'O TBOPYECTBA, IIPUCYIIETO q)HSquCKOﬁ HAYyKe;

5) TPy10BOro BOCIIUTAHUSA:

UHTEpeC K pa3jMyHbIM cpepaM NpoPecCHOHANbHON NEATENIbHOCTH, B TOM YHCIE CBSI3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOP OyAyIIeil mpodeccuu U peaar30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIACTH (DU3HUKH HA MPOTSHKEHUHU BCEH KHU3HH;

6) 3K0JI0rn4YecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTH IKOJIOTHYECKON KYIbTYPBI, OCO3HaHUE III00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPooiIeMm;

IUTAHUPOBAHKE U OCYLIECTBICHUE AEHCTBHI B OKpPY’KaIOLIEeH Cpejie Ha OCHOBE 3HAHMS LieJlel YCTOWYMBOIO pa3BUTHUS YEIOBEUECTBA,

paciimpC€HUC OIbITa ACATCIIBHOCTHU JKOJIOTHUECKOH HAIpaBJICHHOCTHU HA OCHOBC MMCIOIIUXCA 3HAHWH 110 (1)I/I3I/IK€;

7) IEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUIECKON HAYKH;

OCO3HAHME IIEHHOCTU HAay4HOW AEATeNbHOCTH, TOTOBHOCTb B Ipolecce M3y4deHHs (U3UKU OCYLIECTBIATH MPOEKTHYIO U HCCIEIOBATENBCKYIO
ACATCIIbHOCTD MHAWBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBbIE YUeOHbIe 1eiiCTBUS
ba3oBble JJjoruueckune aeMcTBUs:
CaMOCTOATENEHO (POPMYIUPOBATH M AKTyIM3UPOBATH MPOOJIEMY, pacCMaTPpUBATh €€ BCECTOPOHHE;
ONPEACIIATh UEIU AEATEIbHOCTH, 3a1aBaTh IIapaMETPbl U KPUTEPUH UX JTOCTUKECHUS;
BBIABJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBopeLII/ISI B paCCManI/IBaeMBIX q)HSI/ILICCKI/IX SIBJICHUSX
pa3pabaTeIBaTh IJIaH PEHICHUS MPOOIEMBI C YIETOM aHAM3a UMEIONINXCS MaTepUaIbHBIX U HEMaTepUaIbHBIX PECypCOB;
BHOCHUTH KOppeKTI/IBLI B I€ATCIIbHOCTD, OICHUBATH COOTBETCTBUE pCSYJ'II)TaTOB neiaaM, OICHUBATh pI/ICKI/I HOCJ'IG)ICTBI/II\/'I JCATCIIBHOCTH,
KOOPJMHHUPOBATH M BBITIOIHATH pa0OTy B YCIOBHSIX PEaTbHOTO, BUPTYAIHbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS,



pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUN KU3HEHHBIX MPOOIeM.
Bba3zoBble uccienoBarebckue 1eiCTBUS:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMU MOHITUSIMH U METOIaMU (PU3NYECKON HAYyKU;

BJIaACTh HABBIKAMU y‘-Ie6HO-I/ICCJ'IeI[OBaTeJ'II)CKOI\/JI u HpOGKTHOI\/JI JACATCIBHOCTU B O6J'IaCTI/I (1)I/I3I/IKI/I, CHOCOOHOCTBI0O M TOTOBHOCTLIO K
CaMOCTOSITEILHOMY MOMCKY METOJIOB pelIeHH s 3a1a4 (U3UYECKOT0 COAEepKaHUs, MPUMEHEHHUIO PAa3TUYHBIX METO/I0B NTO3HAHMS,

BJIAACTb BUAAMU JCATCIBHOCTH IO IMOJYYCHHIO HOBOI'O 3HAHUA, €TO MHTCPIIPCTALINHU, Hp606p3.30BaHI/II-O U IPUMCHCHUIO B Pa3JIMYHBIX y‘-Ie6HI)IX
CUTYallUsX, B TOM YUCIIE MIPH CO3JaHUH Y4eOHBIX MTPOEKTOB B 001aCcTU (DU3HKHY;

BbBIABJIATE MNPUYUHHO-CICACTBCHHBIC CBA3HM W AKTyaJIM3UPOBATH 3ada4dy, BbBIIBUTATb THUIIOTE3Y eé pelICHUs, HAXOAUTb ApPTYMCHTBI JIA
JI0KA3aTEeNbCTBA CBOMX YTBEPKACHU, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH PEILICHUS;

AHAJIM3UPOBATH IMOJJYUCHHBIC B XOAC PCIICHHA 3aaa4yu PE3YyJIbTAThl, KPUTUYCCKU OLUCHUBATHL UX JOCTOBCPHOCTH, MMPOTHO3UPOBATH M3MCHCHHUEC B
HOBBIX YCJIOBHUSX;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON JEATENBHOCTH, B TOM YHCIIE IPU U3YUEHUU (PUBHKY;

JaBaTh OLEHKY HOBBIM CUTYAIIHsIM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

YMETH NEPCHOCUTH 3HAHHUA 10 (1)I/I3I/IKG B IPAaKTUYCCKYIO o0Jracte KUBHECACATCIIBHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BbIJIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUriHaJIbHBIC ITOAXOAbI U PCIICHUS,

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIa/IETh HABBIKAMHU MOTy4YeHHs] HHPOpMAIUU (HU3MUECKOTO COAEPIKaHUS U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATH MOUCK,
aHaJIN3, CHCTEMATU3AIMI0 M HHTEPIPETAINIO HH(POPMAIIMY PA3TUYHBIX BUIOB U (HOPM TIpEICTaBICHUS;

OLICHMBAThH JOCTOBEPHOCTHh MH(OpMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(bOpMaHI/IOHHI)IX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PCIICHUKU KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHM3AIMOHHBIX 33/1a4 C COOI0/IEHHEM TPeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacCHOCTH, THTUEHBI, pECYpCOoCOepeKeHus, TPABOBBIX U ITHUYECKHUX
HOPM, HOPM MH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHUSA B Pa3NUYHbIX (hopMarax ¢ y4€TOM Ha3HaueHUs MHPOpPMAIMH U LEJEBOW ayIuTOpPUU, BHIOHpas
ONTUMAJIBLHYIO OPMY MIPEICTABICHHS W BH3YaTH3aI[UH.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:
OCYIIECTBIIATH OOILIIEHNE Ha YpOKaX (PU3UKU U BO BHEYPOUHOI 1€ TETLHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHGIUKTHBIX CUTyallMi U CMATYaTh KOH(QIUKTHI;
paSBépHYTO N JIOTUYHO U3JiaraTb CBOIO TOUKY 3pCHHA C UCIIOJIB30BAHUCM A3BIKOBLIX CPCACTB,
MMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHINBUAYATbHON pabOTHI;



BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C y4€TOM OOIIMX HHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 WeHa KOJJICKTHBA;

MIPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBaTh U KOOPJAUHUPOBATH JAECUCTBUSA MO €€ JOCTHXKEHUIO: COCTABIIAThH IUIaH JEHCTBHIM,
pacrpenesaTh poJid ¢ y4€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh pPe3yJIbTaThl COBMECTHOM paldoThI;

OLIEHMBATh KaYeCTBO CBOETO BKJIAJA M KAXKIOTO YUACTHUKA KOMaH/IbI B OOIINI pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

IIpeyiaraTb HOBbIE IIPOEKTHI, OLICHUBATH UIEH C MTO3ULUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHUECKOE TIOBEJCHWE B PA3JIMYHBIX CHTYalUsX, TPOSBIATH TBOPYECTBO W BOOOpaKeHHE, OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe qelicTBUSA
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISTh IO3HABATENBHYIO JAEATENbHOCTh B 007acTH (U3MKM M aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopMyIupOBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENILHO COCTAaBJIATh IUIAH DELICHUS PACYETHBIX M KAUYeCTBEHHBIX 3ajlay, IUIAaH BBINOJHEHUS NPAKTHYECKOH paboThl ¢ y4EéToM
MMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3ZMOXXHOCTEH 1 MPeINOYTCHHH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmmpaTh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEILICHHE;

OLICHUBATH MIPUOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO SPYIUIMUA B 00IaCTH (PU3HMKH, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYpPHBIN
YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAIBHBINH HHTEJJIEKT:

J1aBaTh OIIEHKY HOBBIM CHTYAIMsIM, BHOCHTh KOPPEKTHUBHI B AEATEIHLHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJILTATOB LEISM;

BJIaJIETh HAaBBIKAMH IT03HABATEIbHON pe(IeKCHH Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBHHA M MBICIUTEIBHBIX MPOIECCOB, X PE3YJbTAaTOB U
OCHOBAHHIA;

UCTIOJIb30BaTh MPUEMBI pe(IeKCHUH ISl OLICHKH CUTYAIlH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO NPHHUMATH PEIICHHS 1O X CHIDKEHHIO;

NPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MIPU aHATIU3E PE3yJIbTaTOB AEATEIIbHOCTH;

NpUHUMATH ce0sl, TOHUMast CBOM HEAOCTATKH U JIOCTOWHCTBA;

NPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MIPU aHATTU3E PE3yJIbTaTOB JAEATEIbHOCTH;

NPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OIIHOKH.

B npomecce nOCTM)KEHUS JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS IMPOrpaMMbl MO (HU3UKE ULl YPOBHS CpeIHEro oOIIero oOpa3oBaHHsS Yy
00yJaroIIMXCcs COBEPUICHCTBYETCS 3MOIMOHAIBHBIN HHTEIUIEKT, TPENOIaraloniid ChOPMUPOBAHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIET0 CIHOCOOHOCTh IMOHMMaTh CBOE 3MOIMOHAIBHOE COCTOSIHME, BUAETh HANpaBJICHUS DPAa3BUTUS COOCTBEHHOM
AIMOIMOHAIBHON c(epbl, OBITh YBEpEHHBIM B ce0e;

CaMOpEryJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJIEHHE, CIOCOOHOCTh a1aliTUPOBATHCS K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MIPOSBIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALIMH, BKJIFOUYAIOLIEH CTPEMIIEHHE K JOCTHIKEHUIO LIEIU U YCIIeXY, ONTUMU3M, MHULIUATUBHOCTb, YMEHHUE IEHCTBOBATh UCXOMS
U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh IMOHMMAaTh ASMOLMOHAIBHOE COCTOSIHUE JpPYTUX, YYHMTHIBaTh €ro MpU OCYLIECTBICHUU OOLICHMS,
CIIOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBAaTh OTHOLIEHHS C JAPYTUMM JIFOABMH, 3a00TUTHCS, NMPOSBIATH HHTEpEC M
paspeuiath KOH(IUKTHIL.

IMPEAMETHBIE PE3YJIBTATDBI

K konny o6yuenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)kaTh COPMUPOBAHHOCTD Y O0YUaIOIIUXCS YMEHUIHA:

JI€MOHCTPUPOBATh HA NMpUMEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOH HAyYHOM KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOM
TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOM E€ATEIbHOCTH JIFOEH;

YUUTBIBATh T'PAaHUIIBl MPUMEHEHUS HM3YUYCHHBIX (U3UUECKUX MOJENeH: MaTepuajbHas TOYKA, MHEPLHUAIbHAs cHcTeMa OTcuyéTa, abCOIIOTHO
TBEPOE TEJO, UJCANbHBIN ra3, MOAEIU CTPOEHUS ra3oB, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN AMEKTPUUECKUI 3aps] MPH pelleHUud (PU3NUecKUX
3az1ay;

pacrno3HaBaTh pU3NYECKUe SBJICHUS (MIPOLIECCHI) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUUYECKONH TEOPUU CTPOCHUS
BEIIIECTBA U JEKTPOAMHAMUKHU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMXKEHHE, CBOOOIHOE MaeHUE T, IBUKEHUE 110 OKPY>KHOCTH,
MHEpLHs, B3auMoiecTBue Tei, 1ud¢y3us, OpOyHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH U TBEPIBIX TeJl, U3MEHEHUE 00bEMa Tell IpU HarpeBaHUU
(oxJaXkJeHnn), TEIIOBOE paBHOBECHE, HCIIApEHHEe, KOHIGH CAllUs, TUIaBJICHUEe, KpUCTAIIM3als, KUIIEHHE, BIa)KHOCTh BO3/yXa, NOBBIIICHUE 1aBICHUS
rasa IIpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXKAY IapaMEeTpaMU COCTOSHHA Ia3a B U3OMPOLECCAX, NEKTPU3ALHMS TEIl, B3aUMOICHUCTBUE
3aps10B;

OIUCHIBATh MEXAHUYECKOE JIBUYKEHUE, HUCIONb3Ys (U3NUECKUE BEIUUMHBI: KOOPAUHATA, IyTh, IEPEMELIEHIE, CKOPOCTh, YCKOPEHHUE, Macca Tea,
CHJIa, UMIIYJIbC TeJa, KWHETUYeCcKasi SHEpIusl, MOTEHIMAIbHAsl SHEPIUs, MEXaHWYeCKas paboTa, MEXaHMUECKasi MOIHOCTh; MPH ONHUCAHUU HPABUIIBHO
TPaKTOBAaTh (PU3NYECKUH CMBICI HCIOJIb3YEMBIX BEJIMYMH, UX 00O3HAYEHUS W €JUHHIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO
BEIIMYUHY C IPYTUMU BEJIMYUHAMU;

OINUCHIBAaTh HM3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS, UCHOJbL3YS (U3MYECKUE BEIMYUHBI: JaBJICHHUE ra3a, TeMIIeparypa,
CpenHss KMHETHYECKash SHEPIHs XaOTUYECKOIO JIBMIKEHHs MOJIEKYJ, CPEIHEKBAApATUYHAs CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPECHHSSA



sHeprus, pabora raza, Kod(pQGUIUEHT MOJE3HOTO ACWCTBHUS TEIJIOBOTO [BHUTaTelNls; MPU OMHCAHWU MPABUIBHO TPAKTOBATH (PU3UYECKHUI CMBICIT
UCTIONIb3YEMBIX BEJIMUUH, HX 0003HAUCHUS U CIUHUIIBI, HAXOAUTh (POPMYJIBI, CBA3BIBAIONINE NAHHYIO (GU3NICCKYIO BEIIMYUHY C APYTUMHU BEIIMYUHAM;

OMHUCHIBATh W3YYCHHBIE DJIEKTPUUECKHE CBOMCTBAa BEIIECTBA W DJJIEKTPHUUECKHUE SBICHHs (MPOIECCHI), UCHONB3Yys (U3NYECKUE BEIUYUHBIL:
ANEKTPUYECKUH 3apsifl, MIEKTPUUECKOE I0JIe, HANPSHKEHHOCTH IOJISI, NMOTEHIMAN, PA3HOCTh IMOTEHLWAJIOB; IPHU OMNMCAHUM IPABHIBHO TPAKTOBATH
(bu3MYEeCKUi CMBICT MCIIONIBb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (DU3HUECKYIO0 BETHUUHY C
JPYTUMU BEJIMYUHAMMU;

aHamM3upoBaTh  (U3NYECKUE TPOLECChl M SBJICHHUSA, HCIONB3Yd (U3MYECKHMEe 3aKOHbI M NPUHIUIBL  3aKOH  BCEMHUPHOTO
tarotenus, [, Il u Il 3akonsl HpOTOHA, 3aKOH COXpAaHEHUS MEXAHMYECKOW HEPTrUH, 3aKOH COXPAHECHHS UMITYJIbCA, NPUHIUIT CYNEPHO3ULIHN CHII,
MPUHIUI PABHOIIPABUS MHEPLHAIBHBIX CUCTEM OTCUYETA, MOJEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUSI BEILIECTBA, TA30BbI€ 3aKOHBI, CBSI3b CPEIHEH
KUHETUYECKOW DSHEPrUM TEIJIOBOIO JIBWKEHHS MOJIEKYJ C a0COJIOTHOW TeMIepaTypoi, MEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMs
AIIEKTPUYECKOro 3apsiaa, 3akoH KysoHa, mpu 3TOM pasznuyarh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE M YCIOBUS
(rpaHu1LIbl, 06J1ACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIUIIBI ACHCTBUS MAIllMH, MTPUOOPOB U TEXHUYECKHUX YCTPOMNCTB; pa3inyaTh YCIOBUS X 0€30MacCHOTO MCIIOJIb30BAHUS
B TTOBCETHEBHOM JKU3HM,

BBITIOJHATH DKCIIEPUMEHTHI M0 MCCIEI0BAaHUIO (PU3NUECKHUX SBICHHUM M MPOLIECCOB C MCIONb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEpPEHUH, Mpu
3TOM (GOpPMYIHPOBaTH MPoOIeMy/3a/1ady U TUNIOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYJIOBaHUS, MPOBOJANUTH
OTIBIT ¥ POPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISATH IPSIMBIE U KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJUYHH, IIPH 3TOM BBIOMPATH ONTUMAIIBHBIN CIIOCO0 M3MEPEHUS U UCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOrPEIIHOCTEN U3MEPEHNUN;

HCCJIE0BATh 3aBUCUMOCTH MEXIYy (GU3MUECKUMU BEIMYMHAMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM, TIPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKCcHpOBaTh pe3yNbTaThl TMOJYYECHHOW 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BHAE TaOmuil U rpadukoB, [enaTh BBIBOABI IO pe3yibTaTaM
UCCJIEIOBAHMS;

coOroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU HMCCIENAOBAHUN B paMKax y4yeOHOro SKCIepUMEHTa, yueOHO-UCCIIe0BATEeIbCKON U
IIPOEKTHOM J1eATENbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYJOBAHMUS;

pemiats pacuéTHbIC 33Ja4u C SBHO 33JJaHHONM (PU3NYECKON MOJIENbIO, UCTIONb3Ys (PU3NUECKHE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHalln3a YCIOBUSA
3aJaud BBIOUPATH (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UUECKHE BEIWYUHBI U (POPMYIIBI, HEOOXOMUMBIC IS €€ pemIeHUs, TMPOBOAUTL PACUEThI H
OIICHUBATh PEAbHOCTh MOJYYSHHOTO 3HAaYeHUS (PU3NUECKON BEIHUNHBL,

peniaTh Ka4eCTBEHHBIE 3aJa4d: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEYMBYIO LEMOYKY PACCYKJICHHH C OINOPOM HAa M3Yy4YCHHBIE 3AaKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

HCIIOJTL30BATh MPHU PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHbBIC NH()OPMAIIMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINHA U
MpeJCTaBICHUS Y4eOHON U HayYHO-MOMYJISIpHON MHpOpMAIUK, TOTYyYEeHHOW U3 PA3IUYHBIX UCTOYHHKOB, KPUTUYECKH aHATM3UPOBATH IMOIyd4aeMyIO
UH(POPMALIHUIO;



NIPUBOUTH MPUMEPHI BKJIAZa POCCUHCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOIIEro MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (U3MKE B MOBCEAHEBHOM >KM3HU Ul oOecredyeHus: 0e30MacHOCTH MpU OOpallleHuH ¢ NMpudopamu U
TEXHUYECKUMHU yCTPOUCTBAMH, JJI1 COXPAHEHHUS 310pPOBbs U COOIIOACHUS HOPM IKOJIOTMYECKOTO MOBEIECHHS B OKpPY KaloIlel cpele;

paloTaTh B IpyIIie C BHITOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEeH, IIIaHUPOBATh PA0OTY IPYMIIbI, PAllMOHAIIBHO paclpeiensaTh 00I3aHHOCTH U
IUIAHUPOBATh JIEATENbHOCTh B HECTAHJIAPTHBIX CHUTYyallMsIX, aJEKBAaTHO OLEHMBATh BKJIAJ KaXJIOr0O M3 YYAaCTHUKOB TIpYNINbl B pEIIECHUE
paccMaTpuBaeMoi MpoOIEeMBI.

K koniy o0y4enus B 11 ki1acce npeaMeTHbIe pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaxaTh COPMHUPOBAHHOCTh Y 00yUaIOIIUXCS YMEHUH:

J€MOHCTPUPOBATh Ha MpUMEpax pojib U MECTO (U3UKU B (OPMHPOBAHMU COBPEMEHHOH HayyHOH KAapTHHBI MHUpA, B Pa3BUTUH COBPEMEHHOM
TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN eATENTbHOCTH JIIOEH, IIETOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTUHBI MHPAa;

YUUTBIBAaTh MPAHUILIBI IPUMEHEHHS U3YyUCHHBIX (PU3MUECKUX MOJEJEH: TOUeUHbIN JEKTPUUECKUH 3apsij, JIyd CBeTa, TOYEUHBIH UCTOYHUK CBETA,
sqiepHasi MOJIeIb aTOMa, HyKJIOHHAsI MO/I€Ib aTOMHOTO SI7Jpa TPU peIIeHUu: (PU3NYeCcKUX 3a1ay;

pacrno3HaBaTh (GU3NUYECKHUE SBICHHS (IIPOIECCHI) U OOBSICHATh X Ha OCHOBE 3aKOHOB AJICKTPOJWHAMUKH M KBAHTOBOUW (PU3UKH: DIICKTpUUYECKAS
IIPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOAECHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAsE UHIYKIUS, IEHCTBUE
MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM U JBWDKYILMICS 3apsi]l, 2JIEKTPOMAarHUTHbIE KOJ€OaHUs U BOJIHBI, IPSIMOJIMHENHOE PAacIpOCTpaHEHHE CBETa,
OTpa’kKeHHe, TpeloMiIeHHe, UHTepepeHIrs, AUudpakuus U TOISIpU3aIMs CBeTa, JUCIepcus cBeTa, (orodnekTpuueckuil >3¢pdexr (dporodrddekr),
CBETOBOE JJaBJIEHUE, BOSHUKHOBEHHUE JIMHEWYATOr0 CIIEKTpa aToMa BOAOPOAA, €CTECTBEHHAs! U UCKYCCTBEHHAs paJIMOAKTUBHOCTb;

OIHCHIBaTh M3yYEHHBIE CBOWCTBA BEILIECTBA (DJIEKTPUUECKHUE, MAarHUTHBIE, ONTHYECKHUE, AJIEKTPUUYECKYIO IPOBOAMMOCTb PA3INYHBIX CpEl) U
9JIEKTPOMAarHUTHbIE SBJIEHUS (TMPOLECCHI), MCHOb3Ysl (U3NUECKUE BEIMUYMHBL: DJIEKTPUUYECKHH 3apsi, CUla TOKa, DJIEKTPUYECKOE HalpspKEHUe,
AJIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, SJEKTPOABIKYIIAs CHa, paboTa TOKA, MHAYKIMS MarHUTHOTO MOJs, cuja Amrepa, cuia
JlopeHna, MHIYKTUBHOCTb KaTyILIKH, SHEPTUs IEKTPHUUECKOr0 U MarHUTHOTO IOJIEH, MEPHO M YacToTa KoJeOaHuil B K0J1eOaTeIbHOM KOHTYpE, 3aps]
U CHJa TOKa B IpPOIECCe TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHuil, (OKyCHOE pacCTOSHHE M ONTHUYECKas CUiIa JHH3bI, NPU ONUCAHUU
NPaBUWIbHO TPAKTOBAaTh (PU3NYECKUH CMBICI MCIOJIb3YyEMbIX BEJIMYMH, UX O0O3HAYCHMs M €IMHHUIIbI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
($U3NUECKyIO BEIMUMHY C IPYTHMHU BEIUYHMHAMUY;

OIUCBIBATh U3yUCHHbIE KBAaHTOBBIE SIBJICHUS U IPOLIECCHI, UCTIONB3Ys (PU3NYECKHE BETMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI
M 4YacTOTa CBETa, DHEPIus W HUMIYJIbC (DOTOHA, MEPUOJ MOJypacraja, SHEPrHs CBSI3M aTOMHBIX sJep, IPU ONUCAHUU IPABUIBHO TPAKTOBATH
(Gu3n4ecKnil CMBICI UCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAYCHMS U €IMHMIIbI, YKa3blBaTh (JOPMYJIbI, CBS3BIBAIOLINE AAHHYIO (PU3MUYECKYIO BEIMUYHHY C
JPYTUMH BeTUYMHAMM, BEIYUCIATH 3HAYCHUE (PU3NIECKOI BETUUNHBL;

aHATM3UPOBATh (PU3MUECKUE MPOLECCHl U ABICHMSA, UCHONb3Ys (PU3MUECKHE 3aKOHBI M MPUHLMIIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U
NapauIeJIbHOTO COEIMHEHUS IPOBOIHUKOB, 3aK0H /[xoyns—JIeHna, 3aKoH 371€KTpOMarHuTHOM MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO PaclpoCTpaHEHUs
CBETa, 3aKOHbI OTPA)KEHUS CBETAa, 3aKOHBI NPEJIOMIICHHs CBETa, ypaBHeHUe OWHITeNHHa i (oTod(ddekra, 3aKOH COXpaHEHUS SHEPrUM, 3aKOH



COXpaHEHHS UMITYJIbCa, 3aKOH COXPAaHEHHMs 3JEKTPHUYECKOTO 3apsijia, 3aKOH COXpPaHEHHsS MacCOBOTO YHCIIA, MOCTyJIaThl bopa, 3aKOH paaroaKTUBHOTO
pacmaja, mpu 3TOM pa3Inyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTHIECKOEe BBIPAKEHHE U YCIOBUS (TPaHUIIBI, 00JIacTH) IPAMEHUMOCTH;

OIIPEAENSATh HAallPaBJIeHNE BEKTOPA MHIYKIIUH MAaTHUTHOTO TIOJIS IIPOBO/IHUKA C TOKOM, CHIIBI AMmriepa U cuitel JlopeHna;

CTPOUTH U OMHUCHIBATh U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOU JIMH301;

BBITIOJIHATH 3KCIIEPUMEHTHI 110 MCCIIETIOBAHUIO (PM3MYECKUX SBJICHUI M MPOLECCOB C MCIOIb30BAaHHEM NPSMBIX M KOCBEHHBIX M3MEPEHHH: MPH
3TOM (GOPMYITHPOBaTH MPoOIeMy/3a/1ady U TUNIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYJIOBaHUS, MPOBOINUTH
OIIBIT ¥ ()OPMYJIUPOBATH BBHIBO/IBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE N3MEPEHHUS (PU3NIECKUX BEJIWYHH, IPU STOM BBIOMPATh ONTHMAIBHBIN CIIOCO0 M3MEPEHHS M HCIIOIh30BATh
U3BECTHBIE METOIbI OIIEHKH IOTPEIIHOCTEH N3MEPEHNUH;

MCCIIEIOBATh 3aBUCHMOCTH (PU3MYECKUX BEIMYMH C HCIOJIB30BAHUEM IPSMBIX U3MEPEHHI: TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
PE3YJIBTAaThl MOJTYYEHHOH 3aBUCHMOCTH (PU3NYECKUX BEJIIMYMH B BUIE TAOIUII U TPaUKOB, 1eJIaTh BEIBOBI MO PE3yIbTaTaM UCCIICIOBAHHS;

coOmoaaTh mpaBmiia 0€301MacHOTO Tpy/a MPH MPOBEICHUN HCCIEIOBAHUN B paMKax y4eOHOTO IKCIIEPHMEHTa, Y4eOHO-MCCIeT0BATEIbCKON H
NPOEKTHOH JIESTEIBHOCTH C HCIOJIb30BAaHHEM H3MEPUTEIBHBIX YCTPOUCTB U Ta0OpaToOpHOro 000pyJOBAHHS;

pemaTh pacu€THBIE 3a7]auM C IBHO 3aJJaHHON (PM3NIECKOI MOJIENBIO, UCTIONB3Ys (PU3NYECKHE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS
33724 BHIOMpATh (PU3MYECKYIO MOJENb, BBLACIATH (PU3MUYECKHUE BENUYMHBI M (POpMyJBI, HEOOXOOUMBIE Uil €€ PEUICHUs, MPOBOJUTH PACUETHI U
OLIEHUBATh PEATTLHOCTH IMOJTyY€HHOTO 3HAUYCHUS (PH3HMUECKON BEITHMYMHEI;

peniaTe Ka4eCTBEHHBIC 3aJayd: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEYMBYIO IIETIOYKY pacCyKACHHH C ONOpOil Ha HM3Yy4eHHbBIE 3aKOHHBI,
3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIIONIb30BaTh NPU PELICHNH YYeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUH 1
NpeCTaBICHNs] YIeOHOH M HAyYHO-TIOMYJIIPHON MH(OPMALIUH, TTOJIYIEHHONH W3 Pa3IMYHBIX MCTOYHHKOB, KPUTUYECKH aHAIM3HPOBATH IMOTyYaeMYyIO
uH(pOpMaIIHIO;

OOBSICHATh TPHUHIUIBI JEHCTBUS MAallWH, MPUOOPOB M TEXHWYECKHX YCTPOWCTB, Pa3iMuaTh YCJIOBHS HMX OE30MAaCHOTO HCIOJIH30BAHUS B
NOBCETHEBHOM KH3HU;

MIPUBO/IUTH TIPUMEPHI BKJIA1a POCCHICKUX M 3apYOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETUYECKHE 3HAHUS MO (M3MKE B TIOBCEAHEBHOW JKM3HHU Ui oOecrieueHus: 0e30MacHOCTH MpU OOpameHnu ¢ mpudopamMu u
TEXHHYECKUMH YCTPOHCTBAMH, JJIsl COXPAHEHUS 3I0POBbS M COOIIOACHUS] HOPM SKOJIOTHYECKOTO MOBEACHUS B OKpYXKAIOLIeH Cpesie;

paboTaTh B TpyIIie C BHITOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, INIAHUPOBATh PA0OTy TPYIIIBI, PAIIHOHAIEHO PacTIpeeNsaTh 00SI3aHHOCTH U
IUIAHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJeKBaTHO OLCHMWBATh BKJIAJ KaKAOTO W3 YYACTHUKOB TpYMIBI B pEIICHUE
paccMaTpuBaeMoil mpoOIeMBbl.



TemaTnueckoe nuiannposanue 11 kiaace



Ne HanmenoB | Tema ypoka Konmn. JlomamHee 3ananue Jara
aHue 4acoB IIPOBEEHUS
pazznena

I1aH | ¢baxt

1. B3aumozeiicTBrue TOKOB 1 §1 04.09

2. BexTop MarHuTHON MHAYKLMH. 1 §1 07.09

JIMHMM MarHUTHOTO MOJIS

3 Mopynbs BEKTOpa MarHUTHOU 1 §2 11.09

naaykuuu. Cuna Amnepa
4 JlabopaTtopHas padora Nel 1 TECThI 14.09
«3mepenne MarHuTHOM
WHY KLU

5 Pemnrenue 3anau 1 C.17-19 18.09
CamocrosrenbHas padota Nel
o Teme «MarunuTtHoe moje» (20
MUHYT)

6 SIBneHue 3IIeKTPOMarHuTHOM 1 §7,8 21.09
WHAYKIUU. MarHuTHbIN HOTOK. TECTBhI
3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUH

7 JlaGopatopHnas pa6ora Ne2 1 25.09
«M3ydenne 351eKTpOMarHuTHOU
VHTYKITUID)

8 CamouHTyKIIHsI. 1 §11 28.09
NHAyKTUBHOCTD TECTbI

9 OHeprus MarHUTHOTO TOJIS. 1 §11 02.10
DNEKTPOMarHuTHOE MOJeE. TECTBI

10 CB00O/IHBIE U BBIHYKICHHBIC 1 §17,18 05.10
AJIEKTPOMarHUTHbIE KOJIeOaHUs

11 KonebaTenbHbpli KOHTYD. 1 §19, 20 09.10
[IpeBpaienue sHepruu npu




YYEBHO-METONYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka, 11 kmace/ Mskumes ['.J1., ByxoBues b.b., Yapyrun B.M. non penakuueii [lappentreBoit H.A., Akunonepnoe obmiectBo «M3narenscTBo

«IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/for-pupil
http://fizika-class.narod.ru

http://school-collektion/edu.ru





