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HOACHUTEJIBHAS 3AIIMCKA

IIporpamma no ¢usuke 6a30BOro ypoBHsl Ha ypOBHE CpeHEro oOuero oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOoBaHU K
pe3yybTataM OCBOCHHSI OCHOBHOU 00pa3zoBaTelbHOU mporpammel, mpenctaBieHHbix B ®I'OC COO, a takke ¢ yuérom (enepanbHoOi paboueit
IIpOrpaMMbl BOCIIUTaHUS M KOHLIENIIIMU NTpenoAaBanus yueoHoro npeamera «dusnka» B 06pa3zoBarenbHbIX opranuzanusax Poccuiickoit @enepannn,
peanu3youX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

CopneprkaHue nporpaMmsl 1o (pU3MKe HAIIPABICHO HA (JOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuatomuxcs 10-11 kimaccos
npu oOydyeHun uX (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATENBHOCTHOrO moaxona. IIporpamma mo (u3HMKe COOTBETCTBYET
tpeboBanusiM PI'OC COO k IIaHUPYEMbIM JHMYHOCTHBIM, MPEIMETHBIM U MeETalpeiIMEeTHBIM pe3yjbTaTaM OOyYeHHs, a TaKKe YUUTBIBAET
HEO0XOIUMOCTD peai3allii MEeXKIPEIMETHBIX CBSI3€H (PU3UKH C €CTECTBEHHO-HAYYHBIMU YU€OHBIMH peiMeTaMu. B Hell onpeaenstoTcst OCHOBHBIE
Lend u3ydeHus (U3MKH Ha YPOBHE CpelHero oouero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHHsI Kypca (U3MKHU: JHUYHOCTHBIE,
MeTarnpeaMeTHbIC, MPeMETHBIC (Ha 6a30BOM ypOBHE).

IIporpamma o (pu3KKe BKIIOYAET:

® UIAaHHpYEMBbIE PE3YIbTAThl OCBOCHHS Kypca (GU3UKU Ha 0a30BOM YPOBHE, B TOM YHCIIE PEAMETHBIC PE3YJIbTAThI M0 TO/1aM 00YUYCHHUS;

® cozepxaHue yueOHoro npeaMera «Dusnka» Mo rogaM o0ydeHus.

du3nKa Kak Hayka 0 HanOoJjee 00InX 3aKOHaX MPHPOJIBL, BHICTYIIAs B KAUECTBE YU€OHOTO MpeIMeTa B IIIKOJIC, BHOCUT CYIIECTBEHHBIN BKJIa/1
B cucTeMy 3HaHMH 00 okpy»katomieM mupe. IIIKonbHbIH Kypc QU3UKH — CUCTEMOOOPa3yIOLIMH 1JI1 €CTEeCTBEHHO-HAYUHBIX Y4E€OHbBIX IPEIMETOB,
MOCKOJIbKY (pU3MUYECKHe 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHUI, U3y4aeMbIX XUMHEH, Oronorueit, pusndeckoi reorpadueii 1 acTpoOHOMHUEH.
Hcnonp3oBaHue U akTUBHOE IPUMEHEHHE (PU3MYECKUX 3HAaHUH OIpeesisseT XapakTep U pa3BUTHE Pa3HOOOPA3HbIX TEXHOJIOTUIl B cepe SHEPreTUKHY,
TPaHCIOPTAa, OCBOCHHUSI KOCMOCA, TIOJTYYECHHUSI HOBBIX MaT€pPHajIOB C 3alaHHBIMU CBOMCTBaMU U Apyrux. M3yuenune Gu3nku BHOCUT OCHOBHOM BKJIAJ
B (hopMupoOBaHHE €CTECTBEHHO-HAYYHON KAPTHHBI MHpa 0OydyaroIuxcs, B (OPMHPOBAHNE YMEHUN NPUMEHSTh HAYYHBIM METOJ MO3HAHUS IPU
BBITIOJIHEHUH UMU YY€OHBIX UCCIICIOBAHUIM.

B ocHOBY Kkypca (pu3uku JUisl ypOBHS CpeIHEro o01ero o0pa3oBaHus MOJOXKEH sl UAEH, KOTOpble MOXKHO PaccMaTpUBaTh KaK MPUHLIUIIBI
€ro IOCTPOEHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUU € HEN Kypc SIBJISETCS JOTMUYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3ziesioB GU3UKH,
BKJIIOYAET KaK BOMPOCHI KIIACCHYECKON, TaK U COBPEMEHHON (DM3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU C HEH MaTepuan Kypca GU3HUKU 00beAMHEH BOKPYT (pu3nuecKkux Teopuid. Benymum B kypce siBisieTcs
(opMHUpOBaHUE TPEACTABICHUIN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U IOJIE.

Hoesn cymanumapuzayuu. BEE peanuszanus npeanosaraeT MCMoJIb30BaHHE I'YMaHUTApHOTO MOTEHIHMala (U3MUECKOM HayKH, OCMBICIECHUE
CBSI3U pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTHYECKUMHU MTPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku npesnonaraeT 3HAKOMCTBO € IIMPOKMM KPYTOM TEXHMUYECKHUX U TEXHOJIOTMYECKHX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoesn skonocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHS D3JEMEHTOB COAEP)KaHUs, IOCBAIIEHHBIX 53KOJOIMUYECKHM IMpolieMam
COBPEMEHHOCTH, KOTOPBIE CBSA3AHBI C PA3BUTHEM TEXHHKH U TEXHOJOTHH, a TaKkKe 00CYXKAeHUS MPoOIeM palliOHAIBHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTUYECKOM O€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKH Ha YpPOBHE CpelHEro oouiero oOpa3oBaHus SBIAIOTCSA (u3NUecKue Teopuu (hopMUpoBaHHE
MIPEJCTABICHUN O CTPYKTYpe MOCTPOEHUS (PU3MUECKON TEOPUH, POJIU (PYHIAMEHTAJIbHBIX 3aKOHOB M IPUHLUIIOB B COBPEMEHHBIX IPEACTABICHUAX
0 NIPUPOJE, TPaHUIaX TPUMEHUMOCTH TEOPUH, 1JIs1 OTIUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUI U POLIECCOB).



CucTeMHO-esTeIbHOCTHBIN MOJIX0/] B Kypce (PU3UKU pealin3yeTcsl IPexke BCero 3a CYET OpraHu3aluu SKCIIEPUMEHTAIbHON NesTeIbHOCTH
oOyuaromuxcs. s 6a30Boro ypoBHs Kypca (U3MKH — 3TO HCHOJIb30BAHUE CHUCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPHIE B MporpaMMme Mo (PU3NKE OOBEIWHEHBI B OOIIUI CIHMCOK YYEHHYECKHUX MPAKTHUUECKUX paloT. BeijgeneHnue B
yKa3aHHOM IepeyHe JabopaTOPHBIX PaboOT, MPOBOAUMBIX JUIsI KOHTPOJIS M OLIEHKH, OCYLIECTBISETCS YYaCTHUKaMU 00pa3oBaTeIbHOIO Mpolecca
UCXOJS U3 OCOOCHHOCTEH IUIAaHMPOBaHMSI M OCHalleHus kabunHera Qusuku. [Ipu 3ToM obecrnieunBaercs OBIaJCHHE OO0YYAIOUIMMUCS YMEHUSIMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHHUS, MCCICIOBAHUS 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH M MOCTAHOBKY OIBITOB IO MPOBEPKE MPEITOKEHHBIX
TUIOTES.

Bonpiioe BHUMaHuE ynenseTcsl peIIEHUI0 PAacCUETHBIX U KaueCTBEHHBIX 3a1ad. I[Ipy aToM nis pacu€THBIX 3aa4 IPUOPUTETOM SIBIISIFOTCS
3aJ1a4M ¢ SBHO 3aJJaHHON (PM3UYECKOI MOJIEIbIO, TO3BOJISIOIINE TPUMEHSTh U3Y4YeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca,
TaK M MHTETpUpYs 3HAHMUSA M3 Pa3HBIX pa3fenoB. [ KayecTBEHHBIX 3aJauy MPUOPUTETOM SIBISIOTCS 3aJaHus Ha OOBSCHEHUE MPOTEKAHHS
(hu3MYeCKUX SBJICHUH U MTPOLIECCOB B OKPY KaIOILEH )KU3HHU, TpeOytomire BbI0opa PU3niecKoi MOJENH sl CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO
Xapakxrepa.

B cootBerctBum ¢ TpedoBanusamu GPI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00CCIICUCHHIO YUEOHOTro Tpoliecca 6a30BbIi ypOBEHb Kypca
¢u3uKM Ha ypOBHE cCpelHero oOmero oOpa3oBaHMs [OJDKEH H3ydyaTbCcsd B YCIOBHMAX INPEAMETHOrO KaOMHETa (U3UKUM HIM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB E€CTECTBEHHO-HAYYHOro LMKiIa. B kabuHeTe (GU3MKM AOIKHO OBITh HEOOXOAMMOE J1adopaTOpHOE
000py/10BaHUE JUIsl BBITIOJHEHUS YKAa3aHHBIX B IpOrpaMMe 1o (pu3MKe yUeHHUECKUX MPAKTUYECKUX paboT U JeMOHCTPAllMOHHOE 000py10BaHHE.

JemoHCcTpanoHHoe 00opyaoBaHue (OPMHUPYETCS B COOTBETCTBMU C TMPUHIIMIIOM MHUHUMAJIBHOW JOCTaTOYHOCTH U 00€CIeurnBacT
MIOCTAHOBKY IMEPEYHMCICHHBIX B IMporpamMme Mo (PU3MKE KIIOYEBBIX JAEMOHCTPALMP A UCCIEAOBAaHMS HM3y4aeMbIX SIBICHMH M IPOLECCOB,
SMIUPUYECKUX U PyHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JIaGopatopHoe 0060py10BaHHE I YUEHHUUECKUX MTPAKTUYECKUX PaboT (opMHUpYyeTCsl B BUAEC TEMaTUYECKHX KOMILUIEKTOB U 00ecrieunBaeTcs
B pacuéTe OJHOro KOMIUIEKTa Ha ABYX oOyuwarouuxcs. Temarnueckue KOMIUIEKTHI JJaOOpaTOpHOro 000pyAOBaHUs JOKHBI ObITh MOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJOTOBBIX U IU(POBBIX NMPUOOPOB, a TAK)KE KOMITBIOTEPHBIX H3MEpPUTENbHBIX CHUCTEM B BUAE LUPPOBBIX
nabopaTopui.

OCHOBHBIMU I1IENIIMU U3Y4YeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

* (opmupoBaHME UHTEpPECA U CTPEMIICHUS 00YUaIOIIUXCS K HAYYHOMY W3YYEHHIO IPUPO/IbI, Pa3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTENH;
pa3BUTHE MPEICTABICHUI 0 HAYYHOM METO/Ie TIO3HAHUS U (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPY>KAIOLIHM SIBIICHHUSM;
(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJbTaTa U3yYeHHs] OCHOB CTPOCHUS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
(hopmMHupoBaHHE YMEHHUH OOBSICHSTD SBJICHHUS C HCIIOIB30BaHUEM (PU3NUECKUX 3HAHUH M HAYUHBIX JOKa3aTEIbCTB;

(hopMupoBaHUe MIPEICTABICHHMI O posin (PU3UKH TS pa3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JIoCTIDKEHHE ATHX IIeieii 0OecreunBaeTCs peleHueM CIeIyIoInX 3a1a4d B Mpoliecce U3yueHus Kypca (PU3uKu Ha YPOBHE CpEAHEro 00MIero
o0Opa3zoBaHMS:

® [puOOpeTeHue CUCTEMbl 3HAHUW 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSAX, BKIIOUAs MEXAHUKY, MOJEKYJSPHYIO

(hU3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY U SJI€MEHTHI aCTPOPHU3UKY;
* (opMHpOBaHHWE YMEHHWH NPHUMEHSATh TEOPETHUYECKHE 3HAHHSA IS OOBSCHEHHS (U3NYECKHX SBJICHUH B TPUPOAE U JJISl TPUHITHS
MPAKTHYECKUX PELICHUH B MOBCEAHEBHON KU3HU;

® OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3374 C SBHO 33JJaHHOW (PU3UYECKOI MOJEIbIO, 33aa4, MOIPa3yMEBAIOIIAX CAMOCTOSTEILHOE

co3anue (HU3NUECKON MOJIENH, aIeKBAaTHON yCIIOBUSAM 3a/auu;



®* [OHMMAaHHE (PU3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBUS TEXHUYECKHX YCTPOMCTB M TEXHOJOTMYECKHX IPOLIECCOB, UX BIMSHHUS Ha
OKPY’KaIOLIYIO CpeLy;

® OBJIAJIEHUE METOJaMH CaMOCTOSITEILHOTO IUIAHUPOBAaHUS W MpPOBENEHUS (U3MUECKUX HKCIEPUMEHTOB, aHAlU3a W HHTEpIpEeTaIiu
UH(POPMALIUK, OTIPEICTICHNS JOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

®  CO3JaHME YCIIOBUH JIJIS pa3BUTHs YMEHUIN MPOEKTHO-UCCIIEI0BATENLCKON, TBOPUECKON AESITETbHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHB) Ha ypOBHE CpeHero o0miero oOpasoBanus otBoautcs 136 yacos: B 10 kinacce — 68 yacos (2 yaca

B Heneno), B 11 kmacce — 68 wacoB (2 yaca B HEZEIO).
[Ipennaraemslii B mporpaMme 1o (Gusmke mnepeyeHsb J1adopaToOpHbIX U MPAKTUYECKUX padoT SABISETCS PEKOMEHIOBAHHBIM, YUUTENb JEIaeT

BBIOOD MpoOBeIeHNUs 1a00PaTOPHBIX PabOT U OMBITOB € YUETOM HHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYatoOIUXCsl.
COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka 1 MeTOAbI HAYYHOI'O TO3HAHMS

®usnka — Hayka o npupone. Haydunsle MeTOAbl MMO3HAHUSA OKpPY’Karolero mupa. Poip skcneprMeHTa M TEOPUH B IPOLIECCE MO3HAHUS
PUPOJBL. DKCIEPUMEHT B (PU3HUKE.

MonenupoBanue (usnueckux siBieHUd U npoueccoB. Hayunele rumnote3pl. @usnyeckre 3aKOHbI U TEOPHUU. ['paHMIIBI MPUMEHHUMOCTH
¢u3nyeckux 3aKoHOB. [IpyHIIUT COOTBETCTBUS.

Ponb 1 MmecTo (pu3Kku B popMUPOBAHNUN COBPEMEHHOW HAyUHOU KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

AHanorosble ¥ IU(POBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe BuxkeHne. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBHKeHus. Cuctema otcuéra. Tpaekropusi.

[lepemerienue, cKkOpocTh (CpeHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHallbHOW TOYKH, UX MPOEKLUU Ha OCH CHCTEMBI
koopauHat. CiojkeHue nepeMenieHnii U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOpEHHOE MNpsSMOJMHENHHOe ABWKeHHe. ['paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHMs, MyTH H
MepeMeIleHUs] MaTepualbHON TOYKU OT BPEMEHH.

CBobosHoe naseHue. Y ckopeHre cBOOOIHOTO HaleHHs..

KpuBonunHueliHoe nBuxeHue. [[BHyKeHNEe MaTEpUAIBHOW TOYKH 110 OKPYKHOCTH C ITOCTOSIHHOW ITO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nAuHeRHas ckopocTb. Ilepuon u yactora oOpamienus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: CITUAOMETD, ABUKEHUE CHAPSIIOB, LIETIHbIE U PEMEHHBIE TIEpeayn.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, WITFOCTPALMs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[IpeoOpazoBanue NBUKEHUHN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpOIIEHHOr0 MO YTI0M K TOPU30HTY U TOPU30HTAIBHO.



N3mepenune yckopeHHst CBOOOIHOTO MaJACHUs.

HamnpasneHnne ckopocTy py ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LENBIO ONPEIETICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIY IIyTSAMHU, HNPOWIECHHBIMU TEIOM 3a IIOCIEAOBATEIbHBIE PAaBHBIE IMPOMEXYTKH BPEMEHU IIPU
PaBHOYCKOPEHHOM JIB’)KEHHMH C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3y4enne qBuKeHMs MapyuKa B BI3KOH KUIKOCTH.

W3yuenue nuxeHus Teaa, OpOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHOcuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. HEprmanpHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHnun cynepnozunmu cui. Bropoit 3akoH HeroTona st mMatepuanbHOM TO4YkH. Tpertwit 3akoH HbproToHa nis
MaTepHaIbHbIX TOYEK.

3aKkoH BceMupHoro TsaroreHus. Cuna tsoxectd. IlepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunasl Tpenus (mokosi, CKoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuina TpeHUsl CKOJIBKEHHMS M CHUJla TPEHHS MOKOSL.
Koadduument tpenns. Cuiia CONpOTHBIICHHS MTPH ABMKEHUH TEJa B )KUIKOCTHU HITH Tase.

[ToctynarenbHoe U BpalaTelbHOE JBH)KEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaleHus. [1neqo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO Tea.

TexHn4yeckue ycTpoiCcTBa U IPAKTUYECKOE IPUMEHEHHE: TOAIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNeHHME MHEPLIUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

Wsmepenue cui.

CnoxxeHue CHil.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaInu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U [1aJICHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHHUS.

VYcnous paBHOBECHs TBEPAOTO Tesla. Buasl paBHOBECHS.

Yuenuueckuui sxcnepumenm, rabopamopHvie pabomoi

N3ydenune nBuxeHus Opycka 1o HAKJIOHHOH MJIOCKOCTH.

HccnenoBanme 3aBUCUMOCTH CHUJI YIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U PE3NHOBOM 00paslie, OT UxX aedopMaluu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOIO TeJIa, UMEIOIIETO OCh BPALLEHUS.

Tema 3. 3axoHbl COXpaAHEHUA 8 MEXAHUKE

Nmnynbsc MaTepranbHON TOYKM (Tea), CUCTEMbl MaTEepUANIbHBIX TOYEK. MIMITyJIbC CHiIbI U U3MEHEHHE MMITyJIbca Tesla. 3aKOH COXpaHEeHHUs
HMITyJIbCa. PeakTUBHOE IBUJKEHHUE.

PaGora cunbl. MOIIHOCTE CHITBI.

Kunernueckas sHeprusi MaTepuanbHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.



[lorenuuanbHast »Heprus. IloreHuuanbHas »Heprust ynpyro aeGopMupoBaHHOM mpyxuHbl. [loTeHuumanbHas sSHeprus Tena BOJIM3U
MOBEPXHOCTU 3eMJIH.

[ToreHnuanbHble U HEMOTEHLMAIbHBIE CHIIbL. CBsA3b PaOOThl HEMOTEHIUAIBHBIX CHUJI C U3MEHEHHEM MEXaHUYECKOM SHEpIUu CUCTEMBI TE.
3aKOH COXpaHEHHS] MEXaHUYECKOW IHEPTHH.

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEDP, MPYKUHHBIN MHUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTtuBHOE ABMKEHNE.

[Iepexon nmoTeHIMAIbHON PHEPTUU B KHHETUUECKYIO U O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne abCoMOTHO HEYNPYTOTo yapa ¢ HOMOIIbIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHMUYECKOW SHEPTUU Teja Ha MPUMEpE pacTsKEHHs PE3MHOBOTO KIyTa.

Pasznen 3. Mosekyasipaasi Gu3uka u TepMOAUNHAMHKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcHOBHbBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH U UX OMBITHOE 00ocHOBaHue. bpoyHoBckoe neuxenue. Juddysua. Xapakrep
JIBVDKEHUS U B3aUMOJICHCTBUS YaCTHUI BEIECTBA. MO/IeH CTPOCHUS Ta30B, )KUIKOCTEH U TBEPABIX TN U 00BSICHEHHE CBOWCTB BEI[ECTBAa HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl MoiiekyJ. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

Temnosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPUHU HAEANbHOro ra3a. AOCONIOTHAS TemiepaTypa Kak
Mepa CpeaHEld KHHETMYECKOW SHEpPruy TEIUIOBOrO ABMKEHUS 4dacTull rasa. Illkana temnepatyp KenbsBunHa. ['a30Bbie 3aKOHBI. YpaBHEHHE
MenpeneeBa—Knaneiipona. 3akon J[lanbroHa. M3ompoiuecchl B HAeadbHOM ra3e € MOCTOSHHBIM KOJHMYECTBOM BemiecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckue ycTpoHCTBA U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE BEIECTBa, PoTorpaduu MOJIEKYyJl OPraHUYECKUX COSAMHEHUN.

OmnbIThl 10 UM HY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUSA.

Mopaeinb, HIUTFOCTPUPYIOLIAs IPUPOLY ABJICHHS ra3a Ha CTEHKHU COCY/a.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UI€ATIBbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Omnpenenenne Macchl BO3ayXa B KJIACCHON KOMHATe HAa OCHOBE U3MEpEeHM 00bEMa KOMHATHI, TaBJICHHUS U TEMIIEPAaTyphl BO3AyXa B HEH.

HccenenoBanue 3aBUCMMOCTH MEXKly TIapaMETPAMK COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. Ocnoebl mepmoounamuxku



TepmoaunaMuyeckas cuctema. BHyTpeHHsIsI SHEprusi TepMOJIMHAMUYECKONH CHUCTEMBI M CIIOCOOBI €€ m3MeHeHus. KoindyecTBo TemiaoThl U
paboTta. BHyTpeHHss1 SHEprusi OAHOATOMHOI'O HJEalIbHOTO ra3a. Bujsl Teronepenayu: TEIIONPOBOJAHOCTb, KOHBEKIUS, N3TyUyeHue. Y ieabHas
TEIUIOEMKOCTB BelllecTBa. KoJIM4ecTBO TEIUIOTHI IPU TEIUIONEPEIAYe.

[Tonsitue 06 ammabaTtHOM mporecce. [lepBriif 3aKkoH TepMoauHAMUKH. [IpUMeHEHHE MepBOro 3aKOHA TEPMOJMHAMUKHU K U3OIPOIIECCaM.
I'paduueckas uHTEpHIpeTanus paboTh raza.

BTtopoii 3akon Tepmonunamuki. HeoObpaTUMOCTh TIPOLIECCOB B MPUPO/IE.

TennoBble MamuHbL. [IpUHIMITEL 1eHCTBUS TEIUIOBBIX MaliuH. [IpeoOpa3oBaHust SHEPruM B TEIIOBBIX MamnHax. Koaduiuent noaezHoro
neiicTBus TerioBoi MammHeL. Llukn Kapao u ero xoa¢uimenT noae3Horo AeHCTBHsI. DKOIOTHYECKHE TPOOIEMBI TETUIOPHEPT € THKH.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHUE: JIBUTaTellb BHYTPEHHETO CrOpaHHsl, ObITOBOM XOJIOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHMne BHYTpPEHHEH SHEpIruu Teja Npy COBEPLICHUH paOOThI: BbUIET MPOOKU U3 OYTBHUIKH MO/ AEHCTBUEM C)KAaTOTO BO3/1yXa, HarpeBaHHUe
a¢upa B 1aTYHHOU TpyOKe MyTEM TpeHUs (BUICOEMOHCTPALIHS).

V3MeHeHne BHYTpEeHHEH 3HEpruu (TeMIepaTypsl) Teja MpH TeIionepeiaye.

OnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPAaHHUs, PEaKTUBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnble cocmosanuA eeuiecmea. Daszoevle nepexm)bl

[TapooOpazoBanue u konaeHcauus. Mcnapenue u kumneHue. AOCOJMIOTHAsE M OTHOCUTEIbHAs BIAXKHOCTh BO3Ayxa. HachblmeHHBIN map.
VY nenbHas TemioTa napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Tépnoe teno. Kpucramumueckue n aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB KpUCTAILIOB. JKuakue kpuctamibl. COBpEeMEHHBIE MaTepUaJIbI.
[TnaBnenue u KpucTayuM3amys. Y aelibHas TeIuioTa miasieHus. CyOonuManus.

YpaBHEHHE TEIIOBOTO OallaHca.

TexHuueckue yCTpONUCTBA U MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KAJTOPUMETP, TEXHOJIOTHU MOJIYYCHUSI COBPEMEHHBIX
MaTepHaJioB, B TOM YKCJIC HAHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHWKEHHOM JaBICHUHU.

CrocoObI U3MEPEHHS BIAKHOCTH.

HaOGmonenue narpeBaHus U TUIABJICHHS] KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepeHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3TyXa.

Pa3znea 4. diekTpoauHaAMHUKA
Tema 1. Inekmpocmamuka

SHGKTpI/ISaHI/IH TCII. 9J'IeKTpI/I‘-IeCKI/II71 3aps. Z[Ba BHUAa SJICKTPHUYCCKHUX 3apsAd0B. HpOBOI[HI/IKI/I, JUDJICKTPUKU W ITOJYIIPOBOIHHKH. 3aKoH
COXPAHCHUA JJICKTPHUICCKOIr0 3apsaa.



B3aumopeiictBue 3apanoB. 3akoH Kynona. Todeunslil a5ieKTpruuecKuil 3apsij. DiekTpuueckoe nose. Hanpsk€HHOCTh 3JIEKTPUUYECKOro MOJIsl.
[IpuHIMI cynepno3unuu IEKTPUYECKUX Mosei. JINHUKA HanpsyKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocrarndeckoro noud. [lorennman. PasHocTs noteHnuanos. [IpoBOJHUKY ¥ TUANIEKTPUKU B DIIEKTPOCTATUYECKOM TOJIE.
JmpnexTpudeckast IPOHUIIAEMOCTb.

OnekTpoéMKkocTh. KoHeHcaTop. DIeKTpOEMKOCTD IIIOCKOTO KOHJEHCATOPA. DHEPTrHsl 3apsyKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DJIEKTPOCKON, SJIEKTPOMETP, JJIEKTPOCTaTUYeCKas 3alluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHAEHCATOP, KOMMMPOBAIBHBIN anmnapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U IPUHLUIT JEHCTBUS DJIEKTPOMETPA.

B3aumopeiicTBie Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3apsSHKEHHBIX Tell.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTU4eCKas 3allluTa.

JIMDIEeKTPUKHU B 3JIEKTPOCTATUUECKOM TI0JI€.

3aBUCUMOCTBh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCaTopa OT IUIOMIAAM IUIACTHH, PACCTOSIHUS MEXAY HUMU U JAUAJIEKTPUUYECKOU
MIPOHHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopvle pabomol

N3mepenue 371eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannwtii nekmpuueckuil mok. Toku é paznuunvix cpedoax

DNEeKTPUYECKUM TOK. Y CII0BUS CYIIECTBOBaHUS AIEKTpHUUECcKoro Toka. Microunuku toka. Cuna Toka. [1ocTOsIHHBIHM TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LernH.

DIEKTPpUYECKOE CONPOTUBIICHUE. YAEIbHOE CONpOTUBIEHUE BemlecTBa. [locienoBarenbHoe, mapaiiesibHOE, CMEUIAHHOE COEIUHEHUE
MIPOBOIHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—JIena. MOmHOCTD 3J€KTPUUECKOTO TOKA.

DNEeKTPOABUKYIAsg CUJIa U BHYTPEHHEE COMPOTUBICHUE MCTOYHHMKA TOKa. 3akoH OMa Juisi MOJHOM (3aMKHYTOM) DJIEKTPUUECKOW IIETIH.
KopoTtkoe 3ambikanue.

DNeKTpOHHAs TPOBOJIUMOCTD TBEPBIX METAINIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MomynpoBomauku. COOCTBEHHAass W TPHUMECHAs MPOBOAMMOCTEH TOTYNPOBOAHUKOB. CBoicTBa p—n-mepexona. I[lomynpoBoaHUKOBEIE
MPUOOPHI.

DNEeKTpUUECKUH TOK B paCTBOPAxX M pacilaBax 3JEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALMS. DIIEKTPOIIN3.

DneKTpruYecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [1nazma.

TexHuueckue yCcTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: aMIIepMETP, BOJBTMETP, PEOCTAT, UCTOYHUKH TOKA, DJIEKTPOHArpeBaTelIbHbIC
npuOOpbI, AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETpP COMNPOTHBICHHUS, BaKyyMHBIH JHOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBIN N0/, TalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKCHUS.

3aBUCUMOCTD CONPOTUBIICHUS HIUIUHAPUUECKUX MPOBOJHUKOB OT JIMHBI, IJIOIIAIM ONEPEYHOTO CEYEHHUS U MaTepHalla.



CMemiaHHOE COEIMHEHHNE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABMKYyLIeH cuibl. KopoTkoe 3aMblkaHNe raJIbBAHUYECKOTO 3JIEMEHTa U OIIEHKA BHYTPEHHETO CONIPOTUBIICHHUS.

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne cMenaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepeHune 31eKTpoIBUKYIIEH CHIIbl MCTOYHHUKA TOKA U €r0 BHYTPEHHET0 CONIPOTHBIICHHS.

HabGmonenue snexrpomnusa.

MesknpeamMeTHbie CBSA3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 Kitacce OCyIIECTBISETCS ¢ YUETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUKHU, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemnusie noHsamus, CBSI3aHHBIE C W3yYEHHEM METOJOB HAyYHOTO MO3HAHUS: SBJICHUE, HAyYHBIH ()aKT, TUIOTE3a, (PU3MUECKast
BEJIMYMHA, 3aKOH, T€OpHUsl, HAOII0IEHHE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbI YpaBHEHUH, TMHeHHas GpyHKIus, mapadoia, Tunep0oia, ux rpagKi ¥ CBOWCTBA, TPUTOHOMETPHYECKUE
(YHKIMU: CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M UX IMPOEKLUU HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

buonoecusn: mexanuueckoe JIBWXEHHE B >KMBOH mpupoze, nud¢ys3us, ocMoc, TEINIOOOMEH >KMBBIX OPraHM3MOB (BU/bI TeIUIONEpenayu,
TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SIBJIICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOWCTBA TBEPIBIX Tell,
KHUJKOCTEH U ra30B, JIEKTPUUECKHE CBONCTBA METAJIOB, JIEKTPOJUTHUYECKAs TUCCOLMALINS, TaJbBAHUKA.

l'eoepaghus: B1axxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE ABMKEHUN C MCIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHUKE, MOALIMITHUKY, UCIIOJIb30BAHUE 3aKOHA
COXpaHEHMs MMIIYJbCa B TEXHHUKE (pakeTa, BOJOMET M JIpyrue), IBUTraTeslb BHYTPEHHErO CrOpaHus, MapoBas TypOHUHa, ObITOBOH XOJIOAMIIBHUK,
KOHJUIIMOHEP, TEXHOJOTUHU IOJYYEHUS] COBPEMEHHBIX MAaTepHajoB, B TOM YHCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJOIMH, 3JIEKTPOCTATHUECKAs
3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN NMPUHTEP, 3JIEKTPOHArpeBaTeIbHbIC MPUOOPHI, 3IEKTPOOCBETUTENIbHBIE MPUOOPHI,
rajlbBaHHKa.

11 KJIACC

Pazpnen 4. DiekTpoauHaMuka
Tema 3. Maznummnoe none. I1eKmMpoMaCHUMHAA UHOYKYUA
[TocrosanHbpie MarHuThl. B3auMOAEHCTBUE TMOCTOSHHBIX MAarHUTOB. MarHuTHOe mosie. BekTop MarHuTHOM WHAYKUMH. [IpuHImMD
CyNEepIO3UIIMYM MAarHUTHBIX MoJied. JInHuU MarHuTHON MHAYKIMU. KapTrHa TMHUNA MarHUTHOW MHIYKIMH TOJISI IOCTOSIHHBIX MarHUTOB.
MarnuTtHOe mojie TPOBOJHMKA ¢ TOKOM. KapTuHa NWHUNA WHIYKIMM MArHUTHOTO TOJISI JJIMHHOTO MPSIMOTO MPOBOJIHHUKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHHUKA, KaTyIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBre npoBOIHUKOB C TOKOM.
Cuna Amriepa, e€ MOJIyJib U HalpaBJICHUE.
Cuna Jlopenna, e€ Moayib ¥ HampaBiieHHe. [|BryKeHNe 3apssKeHHON YacTHITBI B OJHOPOAHOM MarHUTHOM ToJie. PaGoTa cuibl JlopeHria.



SIBneHue HNIEeKTPOMArHUTHOM MWHAYKUMU. [lOTOK BeKTOpa MAarHMTHOM WHAYKIUHU. OJEKTPOABMXKYIIAS CHUJA WHAYKUUU. 3aKOH
3JIEKTPOMArHUTHOM MHAYKIMU Papanes.

BuxpeBoe snexTpuueckoe moje. DIEKTPOABMXKYIIAs CUJa WHAYKIUU B IPOBOJHUKE, ABMXKYIIEMCA IOCTYyHaTeNIbHO B OJHOPOIHOM
MAarHUTHOM TIOJIE.

IIpaBuiio Jlenua.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMU. DIEKTPOIBIKYIIAS CHUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYLIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHE: MOCTOSHHBIE MATHUTHI, 3JIEKTPOMArHUTHI, 3JEKTPOJBUIATEb, YCKOPHUTEIU
3JIEMEHTAPHBIX YaCTHUILl, MHAYKIWOHHAS TIE€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIvHUM MHAYKIMA MAarHUTHOTO MOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

JHeiicTBue criibl JIOpeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBrIeHME NEKTPOMArHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD AJIEKTPOIBIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO TTOTOKA.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHre MarHuTHOTO NOJIA KaTYLIKH C TOKOM.

HccnenoBanue neicTBUSA MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

HccnenoBanue sBieHUS 3JIEKTPOMAarHUTHON MHTYKIIUH.

Pa3pean 5. Kojie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazHumHble Ko1e0anus

KonebarenbHas cucrema. CBoOOJHBIE MexaHHWYeckue KosiebaHus. ['apmoHmyeckue kosebanus. Ilepwon, wacrora, amrmumryna u asa
koneOanuil. IlpyxkuHHBIH MasTHUK. MareMaTudeckuil MasTHUK. YpaBHEHUE TapMOHMYECKMX KojeOaHuil. [IpeBpaiieHue sHEprum mpu
rapMOHUYECKUX KOJIeOaHUsX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B WACATHHOM KOJEOATEIbHOM KOHTYpE. AHAJIOTHUS MEXIY
MEXaHUYECKUMH U JIEKTPOMarHuTHoIMU KosebaHusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs! SHEPTUU B UJI€ATIbHOM KOJIe0aTeIbHOM KOHTYE.

[IpencraBnenne o 3aTyxaromux KojeOaHHSX. BbIHyXJIeHHbIE MeXxaHWUYecKue KoseOaHus. PezonaHc. BeIHyXIeHHBIE 3JE€KTPOMAarHUTHBIC
KoJsie0aHus.

[lepemennsblii Tok. CHHYCOMIaIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTh NIEPEMEHHOT0 TOKa. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA
U HaNIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenaya W TOTpeOJIEHUE SJICKTPUYECKON SHEPruH. IDKOJIOTMYECKHE PHCKH TPH TPOU3BOICTBE
9NEeKTpo3Heprun. KynbTypa HCIIOJIb30BaHUs AIEKTPOIHEPTUH B TIOBCEIHEBHOM JKHU3HM.



TexHrUuecKue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: ANEKTPUUECKUIN 3BOHOK, TEHEPATOP EPEMEHHOTO TOKA, IMHUHU 3JIEKTpOIepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeNbHOM cucTeMbl (TPYKUHHBIN UIIM MaTeMaTHYECKUN MasTHUK).

HabGmronenue 3aryxaronmx Kojie0aHuu.

HccnenoBanue cBOWCTB BIHY X ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE AMEKTPOMATHUTHBIE KOJIeOaHusI.

OcuumiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA M HANIPSDKEHHS OT BPEMEHHU ) JUTsI DJIEKTPOMArHUTHBIX KOJIeOaHMIA.

Pe3onanc npu nocnenoBaTenrbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKM HHIYKTUBHOCTU U KOHIEHCATOpA.

Mopenb TUHUYN AIEKTPOIIepeIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOAA MAJIBIX KOJIEOAHUM Tpy3a Ha HUTU OT JJIMHBI HUTH U MacChI TPy3a.

HccnenoBanue nepeMeHHOro TOKa B LIENU U3 MOCJIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuyeckue BOJIHBI, yCIOBHs pacnpoctpaHeHus. [lepuon. CkopocTs pacnpocTpaHeHus U JUIMHa BOJHBL llomepeuHbie U npoaoiabHbIE
BOJIHBL. UHTepdepentus u nudpakins MEXaHHIECKUX BOJTH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUS U3IyUYEHHs 3JEKTPOMAarHUTHHIX BOJIH. B3aumuas opuenranus BekropoB E, B, V B anexTpomaruutHoi
BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKeHUE, TpeoMIIeHUE, Tospu3aius, nudpakuus, uarepdeperius. CKOpocTh 3JEKTPOMArHUTHBIX
BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHre 3IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOKIIBI pauOCBA3YU U TENEBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE NMPUMEHEHHME: MY3bIKaJIbHbIE WHCTPYMEHTBHI, YJIbTPa3BYKOBas JMArHOCTUKA B TEXHUKE U
MeAMIIMHE, pagap, paIuonpuéMHUK, TEIEBU30D, aHTeHHA, Tejaedon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmntomnieecs Teno kKak UCTOUYHUK 3BYKa.

Habmronenue otpakeHus U IpeIoMIeHUS MEXaHUYECKUX BOJIH.

HaGmronenue naTepdepeHnnu U Audpakiinn MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGuroieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpasKeHUE, MPEIOMIICHHE, ONspu3aus, Tudpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeliHOe pacipocTpaHeHUe cBeTa B OMHOPOAHOM cpene. JIyu cBera. ToueuHblil HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbBI OTpaykeHus cBeta. [locTpoeHne n300pakeHui B IIIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHbBI MpeIoMIIeHHs cBeTa. AOCONIOTHBIN MoKa3aTens npeaomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbIit
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHUSI.

Jucnepcus cera. CiioxxHbIN cocTaB Oemmoro ceta. LIBerT.



CoOuparonie M pacceuBarolive JHUH3bI. ToHKasg nuH3a. POKyCHOE pacCTOSHUE M ONTHYecKas cuia TOHKOM nuH3bl. IlocTtpoeHue
n300pakeHU B COOMpPAIOLINX U pacCenBaOIIUX JUH3aX. PopMyIia TOHKON JIMH3BL. Y BEIMUEHHUE, JaBAEMOE JIMH3O0M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

Bonnosas onrtuka. UWutepdepenuus cBera. KorepeHTHble HUCTOYHMKH. YCJIOBHUS HAOMIOJEHUS MaKCUMyMOB M MHHHUMYMOB B
UHTEepHEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpaxus ceera. JudpakuronHas pemeéTka. Y cioBrue Ha0l0IeHUs ITIaBHBIX MAaKCUMYMOB IIPU MaJ€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
TU(QPAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoHCTBa M MpPAaKTUYECKOE MPUMEHEHHE: OYKH, JIymna, (oToanmapaT, MPOEKIMOHHBIN ammapaT, MUKpPOCKOI, TEJIECKOII,
BOJIOKOHHAS! ONITHKA, TH(PPAKIIMOHHAS PEIIETKA, TTIOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHEitHOE pacTpocTpaHeHHe, OTPAKEHHE U MpesioMiieHHe cBeTa. OnTudeckre mpuoopsI.

ITonmHOE BHYTpeHHEe oTpaxkeHue. Mojiesb CBETOBOA.

WccnenoBanue cBOWCTB N300paKeHUM B TMH3AX.

Mojenu MUKpOCKOIIa, TelIeCKona.

HabGmonenue nnrepdepeHimu ceera.

Hab6monenue qudpakiuum cBeTa.

HabGmonenue qucnepcun ceta.

[TonmyuyeHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[Tonmyuyenne criekTpa ¢ MOMOIIBIO AU(PPAKITHIOHHON PEIIETKH.

HabmroneHue nonspusanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepeHune nokasaresis NpeaoMIICHHUS CTEKJIA.

HccnenoBanue cBOWCTB M300paKeHU B JTMH3aX.

Habmonenue nucnepcuu cBeTta.

Pa3zngen 6. OcHOBBI crienMaJIbLHONH TEOPUH OTHOCHUTEILHOCTH
FpaHI/IHI)I HpI/IMeHI/IMOCTI/I KHaCCI/IquKOﬁ MCXaHUKU. HOCTy.]IaTI)I CHGHHaHBHOﬁ TeOpI/II/I OTHOCUTCIIBHOCTMH.: I/IHBapI/IaHTHOCTB MOl[y.HSI
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIHFHOCTH DUHINTEHHA.
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHHU M COKPAILEHUE JUTHHBI.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJIbCOM PENITUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®otonsl. opmyna [InaHka cBsi3u sHEprHH (HOTOHA C €T0 YACTOTOH. DHEPTUsl U UMITYJIbC (DOTOHA.
OtkpoiTue u uccnenoanne Gororpdexra. OnbiTel A. I'. Ctonmerosa. 3akonsl Gorodrddexra. YpapHenue DiHImTEHHA 115 HoTodPdekTa.
«KpacHas rpanuma» porospdexra.
JlaBnerune ceta. OnbiTel [1. H. JIeOGenena.



XHUMHUUYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: (POTOIIEMEHT, (POTOJATUUK, COJTHEUHAsI OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTodddekra.

Cseroanon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pezepdopaa mo paccesnuto o -yactuil. Ilnanerapnas monens atoma. [loctynarel bopa. M3nyuenue u
noryomeHue (GoTOHOB MpH MEPEXoe aToMa C OJHOTO YPOBHS SHEPTHU Ha Ipyroil. Buapsl ciektpoB. CrieKTp ypOBHEH SHEPTrUU aToMa BOJIOPOIA.

Bonnogeie cBoiicTBa yactuil. Bonnbl ne bpoiinsa. KopnyckyispHO-BOJIHOBOH Ayaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyY€HUE.

TexHuyeckue ycTpoHCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKO ), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmoienue nuHeRvaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HabGmronenue nuHeyaToro crexkTpa.

Tema 3. Amomnuoe a0po

OKCIEpUMEHTHI, JOKa3bIBAIOIIME CJI0KHOCTh CTpoeHUs sapa. OTKpbiTHE paanoakTuBHOCTU. OnbIThl Pesepdopra o onpeneneHuto cocrasa
paanoakTUBHOTO u3ny4yeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BinusHue painoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpbiTHE IpoTOHA U HeTpoHa. HykiionHas moaens sapa ['eitsendepra—lBanenko. 3apsin sapa. MaccoBoe uncio sapa. M3oTormsl.

Anbda-pacniaa. DNEeKTPOHHBIN U MTO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenue. 3aKOH paIiOaKTUBHOTO pachajia.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Macch spa.

SAnepuble peakuuu. Jlenenre u CUHTE3 SAEp.

SAnepubiit peaktop. Tepmosinepubiii cunte3. [IpoOiemMbl U MEPCHNEKTHBBI SAECPHOW DHEPreTUKHU. IKOJOTUUYECKHE AaCHEeKThl sIIEpHOM
SHEPIeTHKHU.

OnemeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTto/161 HAONIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

@dyHnmaMeHTanbHBIE B3auMoecTBUS. EAMHCTBO (hr3nyeckoit KapTHHBI MHpA.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TO3UMETP, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTunK HOHM3HUPYIOLINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUBUKH



Oranel pa3BUTUS aCTpOHOMHUU. IpHuKilaqHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3aus, spKue 3BE3/1bl, IJIAHEThI, X BUAUMOE ABH)KEHUE.

Conneunas cucrema.

Connue. Conneunast akTUBHOCTh. MicTounuk sHeprun CosHia 1 3BE3/1. 3BE3/1bl, X OCHOBHBIE XapaKTEPUCTHKU. /[narpamMmma «crnekTpaabHbIi
KJIACC — CBETUMOCTBY». 3BE3/bl TJIABHOM IOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» Ul 3BE3] TTIAaBHOM IOCIEN0BAaTEIbHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMeHHBIE MTPEICTAaBICHHS O IPOUCX0XKIEHUH U 3BotoK CoJtHIa U 3BE3/. DTarbl )KU3HU 3BE3.

Mneunsii [Tyte — Hama [Nanaktuka. [lonoxenue u neuxenne Connua B ['anaktuke. Tunsl ranaktuk. PaguoranakTuky u kBasapsl. YEpHble
JBIPBI B IAPAX TAITAKTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa60:ma. Paz6eranue ranaktuk. Teopust bonbioro B3psiBa. PenukToBoe usnyueHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnslie npo0iaeMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmtoneHus HeBOOpYKEHHBIM I1a30M C UCIIOJIb30BAaHUEM KOMITbIOTEPHBIX MPHIIOKEHHH /17151 OTIpE/IeICHNUS MOJI0KEHUS] HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/11sa CeBEpHOro NoiyLapus U sipKue 3BE3/IbI.

Ha6monenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O06o0maroniee NoBTOpPeHUE

Posnb Gpu3MKHM 1 aCTPOHOMHUH B S3KOHOMHYECKOH, TEXHOJIOIMYECKON, COLIMAIBHOM U THYECKON chepax e TeTbHOCTH YeJI0BEKA, POJIb U MECTO
(U3MKKM ¥ aCTPOHOMHH B COBPEMEHHOH HAayYyHOW KapTHHE MHpA, POJib (U3NYECKOH TEOpHH B (OPMHUPOBAHUU IMPEICTABICHHUNA O (PU3UIECKOM
KapTHHE MHpa, MECTO (PU3UUECKOI KapTHUHBI MUpa B OOIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUH 0 pUpoIe.

MexnpeamMeTHblie CBA3U

N3yudenue kypca pusnku 6a3oBoro ypoBHs B 11 Kiacce oCyLIECTBISETCS C YUETOM COAEPIKATEIIbHBIX MEXKIIPEIMETHBIX CBsI3ed ¢ Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMHUH, T€OTpaQH U TEXHOJIOTHH.

Mesicnpeomemnuvie nonamus, CBSI3aHHbIE C W3yYEHUEM METOJOB HAay4YHOI'O MO3HAHUSA: SBJICHUE, HAyuyHbIH (akT, runoresa, Gpusnueckas
BEJIMUYMHA, 3aKOH, TeOpHsl, HAOJII0JEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHUH, TPUIOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHHE BEKTOPOB, MPOHM3BOIHBIC AJIEMEHTAPHBIX (YHKIINH,
HPU3HAKU TOJ00MSI TPEYTOJIbHUKOB, ONpeIeeHNe TIOAAN TIOCKUX GUryp U 00bEMa Tell.

buonocus: snextpuueckue SIBICHUS B KUBOW NPUPOJE, KojieOaTenbHbIE JBUKEHUS B JKMBOM INPHUPOJE, ONTHUECKUE SIBICHUS B >KMBOMU
IIPUPOJIE, ACUCTBUE PalMalliU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH,
CIEKTPAJIbHBIA aHAJIN3.

T'eoepaghus: marHuTHBIE MOJTIOCA 3€MIIH, 3aJI€)KH MAaTHUTHBIX PYA, (OTOChEMKA 3eMHON TTOBEPXHOCTH, MIPECKa3aHNE 3eMIICTPSICCHU.

Texnonozcus: TAHUM DIEKTPOIEpENad, FEHEpaTOp MEPEMEHHOrO TOKA, JIEKTPOABUIATEIb, NHAYKIMOHHAS II€Yb, pPagap, PaJluONpUEMHUK,
TEJIEBU30p, aHTEeHHa, TenedoH, CBY-nieus, NpOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTtapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO ®PU3ZUKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUA



OcBoenue yuebHoro npeameta «dusuka» Ha ypoBHE cpeHETo 001Iero oopa3oBanus (0a30BbIi YPOBEHB) JOKHO 00ECTIEYNTh JOCTHIKEHNE
CIEIYIOIINX JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOECHMs ydeOHOro mnpenMera «®Pu3nKa» JOIDKHBI OTpa)XkaTb TOTOBHOCTh U CIIOCOOHOCTH OOyYaroIIHUXcCs
PYKOBOJICTBOBAThCS C(OPMHUPOBAHHON BHYTPEHHEHM MO3UIMEH JUYHOCTH, CHCTEMOW IEHHOCTHBIX OpPUEHTALMH, MO3UTHUBHBIX BHYTPEHHHX
yOeX)AeHU, COOTBETCTBYIOLIUX TPAJUIIMOHHBIM [IEHHOCTSM POCCHIMCKOr0 OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITa U ONBITA IEATEIbHOCTH B
IIPOLIECCE peaTn3alii OCHOBHBIX HAIIPaBICHUN BOCIIMTATEIbHON JEATENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKOM MO3UIIMH 00YUaIOIErocss KaKk aKTUBHOT'O M OTBETCTBEHHOI'O YJICHA POCCHICKOI0 O0IECTBa;

MPUHIATHE TPAJIULUOHHBIX 00IEYEIOBEUECKHX IT'YMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESIT€IbHOCTh B MHTEPECAX IPAXKJAaHCKOr0 OOIIECTBA, yUaCTBOBATh B CAMOYINPABIECHUU B 00pa30BaTEIbHON
OpraHu3aluy;

YMEHHUE B3aUMOJICHCTBOBATD C COL[MAIbHBIMU UHCTUTYTAMU B COOTBETCTBHHM € X (PYHKLUSAMHU U Ha3HAUCHUEM;

TFOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM JEATEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON MAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM, JIOCTHKEHUSM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYalLlMI0 M MPUHUMATh OCO3HAHHBIE PELICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIECHHOCTH,
B TOM YHCJIE B JACSITEIBHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOIO OYyyIIEro;

4) 3cTETUYECKOT0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOYAsi SCTETUKY Hay4HOT'O TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOro BOCIIUTAHUSA:

MHTEpEC K pa3inyHbIM cepam npodhecCHOHAIBHON AEITEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DM3MKON M TEXHUKOH, yMEHHE COBEpIIAThH
OCO3HaHHBIN BBIOOP Oyay1eil mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPa30BaHUIO B 00IaCTH (PU3HKH HA TPOTSHKECHUN BCEH KU3HM,

6) 3K0J1I0TrMYeCKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPBI, OCO3HAHUE TII00ATBFHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIeM;

IUIAHUPOBAHKUE U OCYLIECTBIICHUE NEUCTBUN B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHU LIeJIel YCTOMYNBOTO Pa3BUTHS YEI0OBEUECTBA;

pacumpeHue OmbITa JesITeIbHOCTH SKOJIOTHIECKON HAIPaBJICHHOCTH Ha OCHOBE MMEIOUINXCS 3HAHUHU 110 (PU3HUKE;

7) HEHHOCTH HAYYHOI0 NIO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3MUECKON HAYKH;

OCO3HaHME LIEHHOCTHU Hay4YHOH /1€ TeIbHOCTH, FTOTOBHOCTb B ITpOLECCE U3yUeHHs! (PU3MKH OCYIIECTBIISATh IPOSKTHYIO U HCCIIEI0BATENbCKYIO
NEeSTeNIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIE YHHBepcalbHble YueOHbIe e CTBUS
ba3oBble Jlornyeckue 1eHCTBHA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTYaJIU3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OINIPEAEIIATD LN ACSITEIbHOCTH, 3aJaBaTh apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B paCCMAaTPUBAEMBIX (PM3UUYECKUX SIBICHUSAX;

pa3pabaTbIBaTh IUIaH PeLIeHUs IPoOIeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCSl MaTepUAIbHBIX U HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJSIM, OLIEHUBATh PUCKU MTOCIIECTBUI 1€ TEIbHOCTH;

KOOPAMHUPOBATH U BBIIOIHATH pabOTy B YCIOBHUIX PEalTbHOI0, BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ucciienoBare/bCKue 1eHCTBHA:

BJIaIETh HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSAMHU U METOJaMU (PU3HUECKON HAYKH;

BJIaJIeTh HAaBBIKAMU Y4e€OHO-HCCIEIOBATENbCKON W IMPOEKTHOW JEeATENbHOCTH B 00JACTH (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB peLICHHS 3a/1a4 (U3NYECKOT0 COACpHKaHMs, IPUMEHEHHUIO PAa3IMYHbIX METO/I0B TIO3HAHMUS,

BJAJIeTh BUAAMHU JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHMSA, €0 HMHTEpHpeTalvy, MpeoOpa3soBaHUIO U NMPUMEHEHHUIO B Pa3iUYHbIX
y4eOHBIX CUTYyalUsIX, B TOM YHCJIE IPU CO3aHUU YUE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh [TPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UMpOBaTh 3ajady, BbIIBUraThb TMIIOTE3Yy €€ PEIICHUs, HAXOAWUTb apryMEHThI JUIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUM, 3a]JaBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS;

AQHAJIN3MPOBATh MOJTYUYEHHBIE B XO€ PEIICHUS 33a/1a4M PE3YJIbTAThl, KPUTUUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBMSIX;

CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeNbHON AEATEIBHOCTH, B TOM YHCIIE TPU U3yYEeHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETb IIEPEHOCUTh 3HaHUS MO (PU3UKE B IPAKTHUECKYIO 00IaCTh XKU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEH, NIpeiaraTb OpUTMHAIbHbIE TOJXO0AbI U PELICHNUS;

CTaBUTh MPOOJIEMBI U 3a7a4H, T0IMYyCKAIOIINE albTEepHATUBHBIEC PELLICHUSI.

Pabora ¢ undpopmanmeii:

BJIQJICTh HaBBIKAMH TMOJY4YeHHs WH(GOpMAIH (PU3HUECKOTO COACPKAaHUS U3 MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSITEIFHO OCYIIECTBIIATH
MIOUCK, aHAJIN3, CUCTEMATU3aUI0 U HHTEpIpETalMio HH(POPMALMK PA3TUYHBIX BUIOB U (POPM MpEICTaBICHUS;

OLIEHMBAThH JJOCTOBEPHOCTh MH(OpMALIHH;

UCIOJb30BaTh CpeICTBA HMHGPOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B PELICHUHM KOTHUTUBHBIX, KOMMYHHMKATHBHBIX H
OpPTaHU3aIMOHHBIX 3a/a4 C COOJIoIeHueM TpeOOBaHMN SPrOHOMHKH, TEXHUKM OE30MaCHOCTH, TMTHEHBI, PecypcocOepeXeHHs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(pOPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJCPKAHUS B PA3IMYHBIX (hopMaTax ¢ yu€TOM Ha3HAUYEHUS MH(DOPMAIH U 1IEIEBOH ayIUTOPHH, BEIOMpast
ONTUMAJIbHYIO (hOpPMY MIPEACTABICHHS U BU3YaTU3aALHH.

KoMMyHHKaTHBHBIE YyHUBEPCAJIbHbIC YUeOHbIE 1eiCTBUA:



OCYIIECTBIISATh OOIIEHHE HA YpOKaxX (PU3UKHU M BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEINOCHIIKY KOH(MIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHMS C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaH/IHOW U MHIUBUAYaIbHON pabOThI;

BBIOMpATh TEMATHUKY U METObl COBMECTHBIX JEHCTBHIM ¢ yUETOM OOLIMX UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WiIEHA KOJIJIEKTUBA;

IIPUHUMATH LIEJIA COBMECTHOM NEATECIIBHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH NEUCTBUA IO €€ NOCTHIKCHHUIO: COCTaBIIATH IUIAH
NeICTBUM, pacpeaensaTh POiIu ¢ yUETOM MHEHUN YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KaXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIUI pe3yJsIbTaT 10 pa3padoTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UAEH C IMO3UIIMH HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh IMO3UTHBHOE CTPATETMYECKOE IMOBEJICHHE B pa3IMYHBIX CHUTyallUsAX, HPOSBIATH TBOPYECTBO U BOOOpaskeHHE, OBbITh
VHHLIMATHUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS
Camoopranmu3anus:
CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO JIEATEILHOCTh B O0JACTH (U3HKKA U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBIIATh IUJIAH PEHICHUS PAacYETHBIX M KAUE€CTBEHHBIX 3ajad, TUIAH BBITIOJHEHUS MPAKTUYECKOW pabOThl C y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUII;
JaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
pacmupsATh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 32 PEIICHHUE;
OILICHUBATH MPHUOOPETEHHBIN OTIBIT;
crocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSIBICHHUIO SPYAUIMM B 00JacTH (PU3MKHM, TIOCTOSHHO TOBBINIATH CBOM 00pa3oBaTENbHBIN U
KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBEI B I€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIHTATOB LIEIISM;
BJIAJICTh HABBIKAMH MO3HABATEIILHON PeQUICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN M MBICIUTEIBLHBIX MPOIIECCOB, UX PE3yJIbTATOB U
OCHOBaHUI;
WCIIOJIb30BaTh TPUEMBI pe(hJICKCHU JIJTS OIICHKH CUTYAIlHH, BEIOOpA BEPHOTO PEIICHUS;
YMETbh OIIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS M0 UX CHIKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JESTEIILHOCTH;
MPUHUMATD ce0sl, MOHUMAas CBOU HEJAOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JCSTEILHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.
B mpormecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS NPOTpaMMBbI 1O (DH3UKE JUIsl YPOBHS CpEIHETO 00Imero odpa3zoBaHUsS y
00y4aroIuXCcsi COBEPILIEHCTBYETCS SMOIIMOHATBHBIN HHTEIUIEKT, MIPEANoNaraonui chopMrupoBaHHOCTS:
CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHUE, BUJICTh HAINPABIICHUS Pa3BUTHS COOCTBEHHOM
SMOIIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpEryJIMpOBaHMsl, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IMpPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHUE, CIIOCOOHOCTH
a/IalITUPOBATHCS K AIMOIIMOHAIHBIM U3MEHEHHUSM U MPOSBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTpEeMIIEHHE K JIOCTIIKEHUIO 1IeJIM U yCHeXy, ONTUMU3M, HHUIUATUBHOCTh, YMEHHE JE€HCTBOBATh
HCXOJSl U3 CBOMX BO3MOKHOCTE;

SMIATHH, BKJIOYAIOUIEH CIMOCOOHOCTh MOHMMAaTh 3MOIMOHATIBHOE COCTOSIHHE APYTHUX, YUYUTHIBaTh €0 HPU OCYIIECTBICHHUH OOILIEHUS,
CMOCOOHOCTH K COUYBCTBHIO U CONEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOLUEHHUS C APYTMMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH WHTEpEC U
paspeuatb KOH(IUKTHL.

NPEIMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 10 kJjacce mpeaMeTHbIE pe3ylIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxkaThb CPOPMUPOBAHHOCTH Y OOYUAIOIIHUXCS
YMCHHMN:

JIEMOHCTPHUPOBATh Ha MpPUMEpax pojb U MeCTO (pu3NKU B (GOPMUPOBAHUHN COBPEMEHHOW HAy4YHON KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOM
TEXHHUKHU U TEXHOJOTHI, B TPAKTUYECKON JEATEIIbHOCTH JIHOJIEH;

YUUTHIBaTh TPAHUIIBI IPUMEHEHUS U3yUYEHHBIX (U3MYECKUX MOJeNel: MaTepuaibHas TOUYKa, MHEepIHalbHas CUCTeMa OTcuéra, abCOIOTHO
TBEPJI0€ TEJIO, UCATBHBIN a3, MOJIETTU CTPOCHHS Ta30B, KUIAKOCTEH U TBEPBIX TEJ, TOUCUHBIN AICKTPUUECCKUHN 3aps]l MPU perIeHUU (PU3NIECKUX
3ajad;

pacro3HaBaTh (hU3UYECKUE SBICHHS (TIPOIECCh) U OOBACHITH UX HAa OCHOBE 3aKOHOB MEXAHHMKH, MOJICKYJISIPHO-KUHETHUYECKOW TEOPUHU
CTPOEHHS BEIIECTBA U SJEKTPOJMHAMHUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOIMHEWHOE JBIKEHUE, CBOOOIHOE NaJICHNE Tel, IBUKEHHUE TI0
OKPY>KHOCTH, UHEPIIUS, B3auMoiecTBue Tei, 1uddy3us, OpoyHOBCKOE JIBMXEHHUE, CTPOSHUE KUIKOCTEN U TBEPIBIX Tell, U3MEHEHNE 00bEMa Tel
MIpH HarpeBaHuU (OXJIAXICHUH), TEIUIOBOE pAaBHOBECHE, CTIApPEHUE, KOHICHCAIHS, [IJIaBICHNe, KPUCTaUIU3allHsl, KUIIEHUE, BIaXXHOCTh BO3AyXa,
MOBBIIICHUE AABJICHUS T'a3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXKY NTapaMeTpaMH COCTOSIHUA ra3a B U30MPOLECCAX, AIEKTPU3ALIHS
TeJl, B3aUMOJICUCTBUE 3aPSAI0B;

OTHCHIBATh MEXaHUYECKOE JBM)KCHHUE, UCTIONB3YST (PU3NUECKUE BEIMYMHBI: KOOPANHATA, TyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca
TeNa, CUia, UMITYJIbC Tela, KHHETUYEeCKasi SHEPTHsl, MOTEHI[MAIbHAS SHEPTUs, MeXaHn4yeckass paboTa, MeXaHHUeCcKass MOIIIHOCTh; IPU OMUCAHHUH
MIPABWJIBHO TPAKTOBATh (PU3MUYECKUIN CMBICIT HCIIOJIB3yEeMbBIX BEIMUWH, UX 0003HAYCHHS M SAWHHIIBI, HAXOAUTH ()OPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO
(bU3MYECKYIO BEIHUUHY C APYTUMU BETUYUHAMU;

OTHCHIBAaTh M3YUYEHHBIC TEIUIOBBIC CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, UCIOJIB3Ys (DU3UYECKUE BEJIMUMHBL: JABJICHUE ra3za, TeMIeparypa,
CpeaHsis KUHETUYECKask SHEPTUsl Xa0TUUECKOIO IBMKECHUS MOJIEKYJI, CPEIHEKBAIPATUYHASL CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusi, pabora rasa, kK03(QPHUIMEHT TOJIE3HOTO NSHCTBUS TEIIOBOTO JBHTATEIIS, MPH OMHCAHUU TPABHIBLHO TPAKTOBATH (DU3MUECKUN CMBICIT
HCIONIb3YEMBIX BEIWYHH, X O0O3HAUEHUS U EIWHUIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIIME AAHHYIO (U3UYECKYIO BEJIMYHUHY C IPYTHMH
BCIUYMHAM,

OIMMCHIBATh M3YUYEHHBIC DJIEKTPUUYECKHE CBOICTBA BEIIECTBA U AIIEKTPUUECKHE SBIEHUS (IIPOLIECCHI), HUCTONb3Ys (pU3MUecKre BETMYMHBI:
BJIEKTPUYECKUN 3apsil, JIEKTPUUECKOE MOJIEC, HAMPSHKEHHOCTD MO, TOTEHIHAN, PA3HOCTh NOTEHIHUAJIOB; MPH ONMKMCAHWU MPABUIBHO TPAKTOBATH
(bu3nuecKuil CMBICT UCTIONB3yEMbIX BEIMYMH, UX 0003HAUCHUS U €IUHUIIBI;, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYUHY
C ApYIr'UMHU BEJIMYUHAMU,



aHAIM3UPOBATh (PU3HUECKUE MPOIIECCHI U SIBICHUS, UCIONb3Ys (U3NYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsrotenus, 1, 11 u 11
3aKkoHbI HpI0TOHA, 3aKOH COXpaHEHHUS MEXaHUUECKOM YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHIIMII CYIIEPIIO3ULIMN CHUJI, TPUHIIAI PABHOIIPABUSI
MHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOECHUS BEIECTBA, Fa30BbIE 3aKOHBI, CBS3b CPEIHEW KUHETUYECKON
SHEpPIUM TEMJIOBOTO JBUKEHUS MOJIEKYJ ¢ aOCONIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHHs 3JIEKTPUUECKOTrO
3apsiaa, 3akoH KyioHa, pu 3TOM pa3ianydaTrh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MaTEMaTHYECKOE BhIPAKEHUE U YCIOBUS (TPaHMIIbI, 00JIaCTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHIUIBI JACUCTBUA MAIIMH, NPUOOPOB U TEXHUYECKMX YCTPOWCTB; pa3jinyaTh YCIOBUS HMX O€3011acHOTro
HCII0JIb30BAaHNUs B IOBCEIHEBHOM JKHU3HY;

BBINIOJIHATH SKCHEPHUMEHTHI 110 MCCIEA0BaHNI0 (PU3NUECKUX SBJICHUI U MPOLIECCOB C MCIOIB30BAHUEM IMPSIMBIX U KOCBEHHBIX M3MEpPEHUH,
pu 3TOM (GOpPMYIHPOBaTH MpoliieMy/3a1ady M THUIOTEe3y y4eOHOTo SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 IMPEIOKEHHOI0 00OpYyIOBaHUS,
MIPOBOAUTH OMBIT U POPMYJIUPOBATH BHIBOIBI;

OCYILECTBIISATh MpsSIMbIe M KOCBEHHbIE H3MEpeHUs (PU3NYECKMX BEJIMYUH, NMPU ITOM BBIOMPATh ONTHMAIbHBIM CHOCO0 H3MEpEeHus U
HCIIOJIB30BaTh U3BECTHBIE METO/IbI OLIEHKU NIOTPEIIHOCTEN N3MEPEHMI;

UCCIIeZIOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEJIWYMHAMHU C HCIHOJIb30BAHHMEM MPSAMBIX HM3MEPEHHUH, NMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCUpOBaTh pPe3yjbTaThbl MOJYUYEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BUJE TaOMUI] U IpadUKOB, Je/aTh BBIBOABI IO
pe3ysbTaTaM UCCIIEOBAHMS;

coOuro1aTh IpaBuiia 0€30MacHOro TpyJia IIPU MPOBEJCHUM MCCIEOBAHUN B paMKaxX y4eOHOro 3KCIIEpUMEHTa, y4eOHO-UCCIe10BaTEIbCKON
U TIPOEKTHOM JIESITEIBbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHMS;

pemarh pacy€THBIE 3a/laydl C SIBHO 3aJaHHON (U3MYECKOW MOJENbl0, UCHOJB3YSl (PU3NUYECKHE 3aKOHbI U NMPUHIUIBI, HA OCHOBE aHajIu3a
yCIIOBHA 331a4l BBIOMPATh (PU3MUYECKYIO MOJIeNb, BBIIENATh (PU3MUECKUE BEIMUYUHBI U (OPMYJIbI, HEOOXOIUMBIE Ui €€ peIIeHusl, IPOBOIUTh
pacuéThl U OIIEHUBATh PEAIIbHOCTH MMOTYYEHHOTI'O 3HaYCHUS (PU3NUECKON BETUUHHBI;

pelaTs KayeCTBEHHBIE 3a7jaul: BBICTPAUBATh JIOTHYECKU HENPOTHBOPEUYMBYIO LIENOUYKY PACCYKIEHHUI C OMOPON HAa M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCIOJIb30BATh MIPU pEIIEHNH YUeOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHbBIE TEXHOJIOTUHU JUI TOMCKA, CTPYKTYpPUPOBaHUS, HHTEpIPETallUU
U TpEACTaBICHUs y4eOHOW W HAyYHO-TIONMYJISIpHOW WHGOpPMAIWHU, TONYYEHHOW W3 PA3JIMYHBIX HCTOYHHUKOB, KPUTHYECKH aHAITU3UPOBATH
NoJIyyaeMyto HH(OpMaIuio;

MIPUBOJUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, 00BSICHEHNE MPOLIECCOB OKPYIKAIOIEro MHpa,
B PA3BUTHUE TEXHUKU U TEXHOJIOTHUI;

WCTIOJIB30BATh TEOPETUUECKUE 3HAHUSA 10 (PU3HKe B MOBCETHEBHOM JKU3HU /ISl 00eCTIeYeHus1 0€30MacHOCTH IPU 00paIeHnH ¢ MpHOopamMu U
TEXHUYECKUMHU YCTPOMCTBaMHU, JUI COXPAaHEHHS 3/I0POBbsI U COOJIIOICHUS HOPM SKOJIOTMYECKOI0 MOBEACHUS B OKpY Karlolle cpese;

paboTaTh B TpynIe C BBINOJIHEHHMEM pA3IUYHBIX COLUANbHBIX pOJIEH, IUIAHUPOBAaTh pPabOTy TIpYMIbl, PALKUOHAIBHO pPACIPEAEIATh
0053aHHOCTH M IUIAaHUPOBAThH JESTEIbHOCTh B HECTAHIAPTHBIX CUTYyallMsAX, aJ€KBaTHO OLICHWBATh BKJAJ KaXJI0TO M3 YYaCTHUKOB IPYIIBI B
pelIeHne paccMaTpuBaeMoil MpoOIeMBl.

K konny oOyuenus B 11 ki1acce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpaxkaTb C(HOPMUPOBAHHOCTh y OOyYaroImuxcs
YMCHHMN:

JIEeMOHCTPUPOBATh HA IIPUMEPaxX pojib U MeCTO (PU3UKH B POPMUPOBAHUM COBPEMEHHON HayYHOH KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON
TEXHUKHU ¥ TEXHOJIOTUH, B TPAKTUIECKOMN IEATEIILHOCTH JIIOJCH, IIETIOCTHOCTh M €AMHCTBO (PU3MYECKON KapTUHBI MHPA;



YUUTHIBaTh TPAHUIIbl IPUMEHEHHSI U3YUYEHHBIX (PU3NUECKUX MOJENeH: TOUCUHBIN IIEKTPUUYECKUI 3aps, JIyd CBETa, TOUEYHBIH MCTOYHUK
CBETA, sAepHast MOJIENIb aTOMa, HyKJIOHHAs MOJIENIb aTOMHOT'O si/ipa MPH pelieHHH (U3NYEeCKHX 3a/1a4;

pacno3HaBaTh (huU3HUecKue SBJIEHHUS (Tpolecchl) U OOBACHATh MX HA OCHOBE 3aKOHOB OJJIEKTPOJMHAMUKHA M KBAHTOBOM (DH3HKH:
AJIEKTpUYECKasi MMPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE IEWUCTBUS TOKA, B3aUMOJEHUCTBUE MATHUTOB, 3JIEKTPOMAarHUTHAS
MHAYKIMS, 1eHCTBUE MAarHUTHOTO MOJISl HA TPOBOJAHMK C TOKOM M JIBWXKYILIUHCS 3apsi, JIEKTPOMarHUTHbIE KOJeOaHUs U BOJIHBI, IPSMOJIMHEHHOE
pacnpocTpaHeHHEe CBeTa, OTpakeHHe, NpesioMiIeHHe, nHTephepeHus, AudpaKIus U NoIIpU3aLus CBeTa, AUCHEPCUs CBeTa, POTOIITEKTPUIECKUI
addext (dhoTodddekT), cBETOBOE MaBlICHHE, BO3HUKHOBEHHE JIMHEMYAaTOTO CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAass M HWCKYCCTBEHHAs
PaavoOaKTUBHOCTS;

OIHCHIBAaTh U3YUYECHHbIE CBOWCTBA BEILECTBA (3JEKTPUUECKHUE, MArHUTHBIE, ONTHYECKHE, SIEKTPUUECKYIO TPOBOAUMOCTh PA3IIMYHBIX CPEN) U
JIEKTPOMArHUTHbBIE SBJICHUS (IIPOLIECCHI), UCHONb3YsS (PU3NUECKUE BEIMUYUHBI: NEKTPUUECKUI 3apsisl, CHJIa TOKA, SJEKTPUUYECKOe HaNpsKEHHUE,
ANEKTPUYECKOE COMPOTUBIIEHNE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOABMKYIIIas cujia, paboTa TOKa, MHAYKLKS MarHUTHOTO MOJs, cujia AMiiepa, cuia
JlopeH1a, MHAYKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUUYECKOr0 U MarHUTHOT'O IOJIEH, EPUOJ U 4acToTa KosueOaHul B KoJeOaTeIbHOM KOHTYPE,
3apsi/] U cuUjia TOKA B MPOLIECCe TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJeOaHui, (OKYCHOE pacCTOSIHUE U ONTUYECKAsl CUJIA JIMH3bL, IPU ONUCAHUH
MPABUIIBHO TPAKTOBATh (PU3MYECKHI CMBICI MCIIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U eIMHHIIbI, YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO
(GU3MYECKYIO BEIMYUHY C IPYTHMH BEITMYHHAMM;

OIUCHIBATh U3yUYCHHbIE KBAHTOBBIC SBJICHUS M MPOLIECCHI, UCIOb3Ys (PU3HMUECKUE BETUYMHBL: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YaCTOTa CBETA, SHEPrUsl U UMITYJIbC (POTOHA, IEPHOJ] OTypaciajia, 3HEPTUs CBSI3U aTOMHBIX S/1€p, PU ONKUCAHUU MPAaBUIILHO TPAKTOBATh
(u3n4YecKuil CMBICI UCTIOIb3YEMBIX BETUUMH, UX 0003HAYEHUS M €IMHMIIBI, YKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUNUHY
C IpYTUMU BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHHE (PU3NUECKON BEIHUNHBI,

aHaM3UPOBaTh (PU3UUECKUE MIPOLIECCHI U SIBJIECHUS, UCTIONIb3Ys (PU3NYECKHE 3aKOHbI M IPUHIMIBL: 3aK0OH OMa, 3aKOHBI IOCIIE0BATEILHOTO
U TApauIeIbBHOTO COEJUHEHUs MPOBOAHMKOB, 3aKkoH JlKoynsa—JIeHna, 3akoH JJEKTPOMATHHTHOM HWHIYKLIHH, 3aKOH MPSMOJIMHEHHOTO
pacnpocTpaHeHHsI CBETa, 3aKOHBI OTPAYKEHHs CBETA, 3aKOHBI MPEJIOMIICHHsI CBETA, ypaBHeHUe DHHIITEHA 1711 (oTodPdeKTa, 3aKOH COXpaHEHUS
SHEPTUH, 3aKOH COXPaHEHMSI UMITYJIbCA, 3aKOH COXPAaHEHUS JIEKTPUUECKOr0 3apsi/ia, 3aKOH COXPaHEHHUsI MacCOBOI'0 YKca, MOoCcTynaTsl bopa, 3akoH
PaZMOaKTUBHOIO paclaja, IpU 3TOM pa3iuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpaKEHUE U YCJIOBUS (TpaHULIB,
o0jacT) NPUMEHUMOCTH;

OTIpeIETATh HApaBIeHNE BEKTOpA MHAYKIIMH MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, CUIIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh U300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pPKajoM, TOHKOM JIMH30M;

BBITMIOJHATH SKCIIEPUMEHTHI IO UCCIIENOBAHUIO (PM3MUECKUX SIBICHUN W MPOIECCOB C MCIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPECHHIA:
npu 3TOM (QOPMYJIHPOBATH MPOOIEeMy/3a/1ady M THUIOTEe3y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pYIOBaHUS,
MIPOBOAMTH OMBIT U OPMYITUPOBATH BHIBO/IBI,

OCYIIECTBIISATh MNPSIMbIE UM KOCBEHHbBIE H3MEpPEHUS (PU3UUECKUX BEJIWYUH, IPU ITOM BBIOUPATH ONTUMANbHBIA CIIOCOO HU3MEpPEHUs U
WCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEpPEHU;

WCCIIEZIOBAaTh 3aBHUCHUMOCTH (PU3MYECKUX BEIMYMH C HCIOJIB30BAHMEM TMPSAMBIX W3MEPEHHMH: TPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(uKkcUpoBaTh pe3yNbTaThl MOMYUYEHHOW 3aBHCHUMOCTH (DM3UYECKHX BEIMYMH B BHAE TaONMUIl U TpaduKOB, JAeJaTh BBIBOJABI MO pe3yibTaTaM
HCCIIEI0OBaHUS;

coOnroaaTh mpaBuiia 6€30MacHOTO TPy/ia MPHU MPOBEICHUU UCCIEIOBAHUM B paMKaX Y4eOHOTO SKCIIEpUMEHTA, YU4eOHO-HCCIeA0BATEIbCKOM
U IPOEKTHOM EATEIBHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;



pemath pacy€THBIE 3a/layil C SIBHO 3aJaHHON (PU3MYECKOW MOJENbI0, UCIOJB3YS (PU3NUYECKHE 3aKOHbI U MPUHIUIBI, HA OCHOBE aHajIu3a
yCIIOBHA 33a4M BBIOMPATh (PU3MUYECKYIO MOJIeNb, BBIIENATh (PU3MUECKUE BEIMYUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHusl, TPOBOIUTh
pacuéThl U OIICHUBATh PEAIILHOCTH MMOTYYEHHOTO 3HaYEHHS (PU3NUECKON BETUUHHBI;

pelarh KayeCTBEHHBIE 3aJaul: BBICTPAUBATh JIOTMYECKU HENPOTHBOPEUMBYIO LIEMOUKY PACCYKIEHHUI C OMOPON Ha M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

HCIOJIb30BATh [IPU PEILICHUH YUeOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHbBIE TEXHOJIOTHHU JUI TOMCKA, CTPYKTYpPUPOBaHUS, HHTEpIPETAIIUU
U TpeacTaBieHHs] Y4eOHONM M Hay4YHO-NOMYJISIPHOM HH(pOpManUH, MOTYYEHHOM W3 Ppa3IUYHbIX HMCTOYHHUKOB, KPUTHYECKH AaHAJIU3UPOBATh
MoJIyyaeMmyto HH(pOpMaIuio;

OOBSACHATh MPUHIUIBI ACHCTBUS MalINH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3inyaTh yCIOBUS MX O€30MaCHOTO MCIOJIb30BAHMS B
IIOBCEIHEBHOM JKU3HY;

MIPUBOJUTH IPUMEPHI BKJIa/a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPY’KAIOLIETO
MHpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

HCII0JIb30BaTh TEOPETUUECKHE 3HAHUSI 110 (PM3KKE B IIOBCETHEBHOM KU3HU I oOecriedeH st 0e30I1acHOCTU IpU 00palieHuu ¢ npudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, JUI COXPAHEHHS 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOT0 MIOBEACHUS B OKpY Kalollel cpese;

paboTaTh B IpynIe C BBINOJHEHHEM pa3JIMYHBIX COLUAIbHBIX pOJIEH, IUIAHUPOBAaTh pPabOTy TIpYMIbI, PALKUOHAIBHO pPACIPEAEIATh
0053aHHOCTH M IUJIAHUPOBAThH JESTEIbHOCTh B HECTAHIAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLICHWBATh BKJAJ KaXJ0TO M3 YYaCTHUKOB IPYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne i/l HaumeHoBaHue pa3ieioB M TeM NPOrpPaMMbl Beero Koutpoasnbie | IlpakTuueckue f)lgll)(zl:;:::;BaLleJ)mnme
padoThbI padoThI pecypes
Pazaen 1. DPUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®du3nKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 0 0
Hroro no pazngeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 0 0
2.2 Jlunamuka 7 0 0
2.3 3aKOHbI COXPAHEHHUSI B MEXAHUKE 6 1 1
Uroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU Teopuun 9 0 1
3.2 OCHOBBI TEPMOJIUHAMUKHI 10 1 0
33 ArperatHbie cocTosiHus BeniecTBa. Da3oBwie 5 0 0
Tepexoapl
Hroro no pazneny 24
Paznen 4. 9JIEKTPO/IUHAMUKA
4.1 DneKTpocTaTHKa 10 1 1
49 [TocTosHHBIM 7IeKTpUYECKUi TOK. TOKH B pa3IUYHbIX 12 1 1
cpenax
Hroro no pazgeny 22
Pe3epBHOE BpeMst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 4




11 KITACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne n/m | HaumMeHoBaHHe pa3iesioB U TeM NMPOrpaMMbl Beero Konrtponsupie | [pakTiueckue ﬁ%ﬁg)g,?;}lgmﬂm
padoThbI padoThI pecypes
Paszpnen 1. JIEKTPOJANHAMUKA
1.1 MarautHoe noJie. DIeKTPOMarHuTHasE MHIYKIHS 11 1 3
Htoro no pazaeny 11
Paspnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHWYEeCKHE U AICKTPOMArHUTHBIE KOJIeOaHMsI 9 0 1
2.2 MexaHn4eCcKHe 1 AIEKTPOMATHUTHBIE BOJIHBI 5 1 0
2.3 Onruka 10 0 3
Hroro no pazageny 24
Pa3nen 3. OCHOBBI CIHIEITMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
3.1 OcCHOBBI crIeIIMAIbHOM TEOPUH OTHOCUTEIHHOCTH 4 1 0
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DneMeHThl KBAHTOBOW ONTHUKHU 6 0 0
4.2 Crtpoenue aToma 4 0 0
4.3 ATOMHOE SIAPO 5 0 0
Hroro no pazaeny 15
Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
5.1 ‘ DJeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 1 0
Hroro no pazgeny 7
Pasznen 6. OGOBLIAIOILIEE ITIOBTOPEHHUE
6.1 ‘ O06o0miaroniee MOBTOPCHHE 4 0 0
Hroro no pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7







