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MOSICHUTEJIb HAS 3AIINCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHs Ha YPOBHE CpeIHEro odmiero oopasoBaHus paspaboraHa Ha OCHOBE
TIOJIOKEHUH U TpeOOBaHMI K pe3ysbTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTeNbHON MIPOrpaMMBbl, IPEJICTABICHHbIX B
OI'OC COO, a Takxe ¢ y4étoM (enepaabHOH padouell MporpaMMbl BOCHHMTAHUS M KOHLEMIWH INPENoiaBaHHs
yueOHoro npenmera «@Puznka» B 00pazoBaTenbHbIX opranu3ausix Poccuiickoit @enepanyy, peaqu3yomnux 0CHOB-
HBIE 00pa30BaTEIbHbBIC IPOTPAMMBI.

ConeprkaHue MporpaMMbl 0 (DU3MKE HANPaBJICHO Ha (JOPMUPOBAHHUE €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
obygaromuxcs 10-11 xkmaccoB npm oOydeHHH wux ¢u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JeSITeTbHOCTHOTO Tonxoxa. [IporpamMma mo ¢usuke coorBercTByeT TpeboBarmsaM OI'OC COO k rmmaHUpYyEeMbIM
JWYHOCTHBIM, NMPEIMETHBIM M METAIPEAMETHBIM PE3yJIbTaTaM OOydYeHNs, a TAaKXKe YIUTHIBAET HEOOXOIUMOCTh pea-
JM3alIH MEXIPEAMETHBIX CBA3EH (DH3UKM C €CTECTBEHHO-HAYYHBIMHU YI€OHBIMHU IpenMeTaMu. B Hell onpenensior-
Csl OCHOBHBIC LIEJIN U3Y4YEHUs] (PU3MKU HAa YPOBHE CPEAHETO 001iero o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBO-
eHHMs Kypca pHU3MKHU: TMYHOCTHBIC, METANpeIMETHbIE, IIpeIMEeTHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no ¢u3nke BKIIOYALT:
® [UIAHUPYEMBIC PE3yJbTaThl OCBOCHHUS Kypca (DM3UKH Ha 0a30BOM YPOBHE, B TOM YHCIIC MIPEIMETHBIC PE3yIbTAThI
0 ToaM O0yYCHHS;

e cozepxanue yuyeOHoro nmpeaMera «Pu3nuka» no rogaM oOydeHHs.

®duznka Kak HayKa 0 HanOoJee OOIIMX 3aKOHAX MPUPOJIBI, BHICTYTAs B KAYECTBE yU4eOHOTO MpeaMeTa B IIKO-
Jie, BHOCHT CYIIECTBEHHBIH BKJIaJl B CUCTEMY 3HaHUI 00 okpyskaromeM Mupe. LIIkombHbIH Kypc GU3UKH — CHCTEMO-
o0pa3yomuil 1l €CTeCTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IMMOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEXKaT B OCHOBE
MIPOIIECCOB U ABJICHUH, M3y9aeMbIX XUMHEH, Onosorueii, Gpuzndeckoii reorpadueii u actpoHomueit. Mcmonp3zoBanue
¥ aKTHBHOE NPUMEHEHHE (U3MYECKUX 3HAHUM ONpeneNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B
cdepe SHEPreTUKHU, TPAHCIIOPTa, OCBOSHUSI KOCMOCA, TOJyUYSHUS! HOBBIX MaTepUalioB C 3aJJaHHBIMH CBOWCTBaMH U
Ipyrux. M3ydyeHue Gpu3MKM BHOCHT OCHOBHOW BKJIaJ B (hOpMHUpPOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpa 00y-
Jarmuxcs, B (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ MPUMCHATH Hay‘-lHI:-Iﬁ METOJ IMO3HAHUA IPU BBINTOJIHECHUN UMU y‘Ie6HLIX uc-
CJIeI0OBaHUM.

B ocHoBy kypca ¢u3ukH U YPOBHS CpeHEro o0Iero oopa3oBaHusl MOJIOKEH PSJl UACH, KOTOPbIE MOXKHO
paccMaTpuBaTh KaK NPUHIUIILI €T0 ITIOCTPOCHU.

Hoes yenocmnocmu. B cOOTBETCTBUH C HEH Kypc SIBJISICTCS JIOTHYECKH 3aBEPUIEHHBIM, OH COJEPIKUT MaTe-
pHan U3 Bcex paszenoB (pU3NKH, BKIIOYAET KaK BOIPOCH! KIIACCHYECKOH, TaK X COBPEMEHHOH (PU3UKH.

Hoes eenepanusayuu. B cooTBEeTCTBIM € HeWl MaTepuall Kypca Gpu3nku oObeIMHEH BOKPYT (PU3NYECKUX TEo-
puii. Bexymum B Kypce sBisiercst GOpMHUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpPHH, BEIIECTBE U
TnoJe.

Hoes eymanumapuszayuu. EE peanuszanus npeonaracT UCIIOIb30BAaHUE TYMaHUTapHOTO MOTEHIMaa (HU3H-
YECKOU HayKH, OCMBICJICHUC CBSA3U Pa3BUTUA (l)I/I?;I/IKI/I C pas3sBUTUEM O6HICCTB8., a TakKXKXE C MHUPOBO33PCHYCCKUMU,
HpPaBCTBEHHBIMU U SKOJIOTUYCCKUMU HpO6HeMaMI/I.

Hoes npuknaonoii nanpaeirennocmu. Kype Gu3nku npesnonaraeT 3HaKOMCTBO ¢ ITUPOKUM KPYTOM TEXHU-
YECKUX U TCXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/If/'I N3Yy4YCHHBIX TeOpI/Iﬁ " 3aKOHOB.

Hoes sxonozuzayuu peanusyercsi IoCPeICTBOM BBEICHUS 3JIEMEHTOB COJIEPIKaHHsl, OCBSIIEHHBIX KOJIOTH-
YEeCKHUM IIPo0OJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKXKe 00CYKICHUS
poOJIeM paloHaIBHOTO IPHPOIONOIBE30BaHUS U SKOJIOTHYECKOH 0€3011acHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMH Kypca (U3HMKN Ha ypOBHE CPEIHEro oOmiero oOpa3oBaHus SBISIOTCS (U3MUe-
ckue TeopuH ((OpMHUPOBAaHHE NMPEACTABICHUH O CTPYKType NMOCTpOeHHs (U3UUECKO Teopuu, posin QyHIaMeH-
TaJILHBIX 3aKOHOB M NPHUHIMIIOB B COBPEMEHHBIX NPEACTAaBICHUAX O NPHUPOAE, IPaHUIAX NPUMEHUMOCTH TEOPHH,
JUISL OIIMCaHUs €CTECTBEHHO-HAYYHBIX SIBJICHUH W TIPOLIECCOB).

CHCTEMHO-IEATENbHOCTHBIN MOAX0]T B Kypce (PM3MKH peamu3yeTcs MPexae BCero 3a CYET OPTaHn3alluy IKC-
MEepUMEHTANBHOHN JesATeIbHOCTH 00yuatotuxcs. [y 6a30Boro ypoBHs Kypca (GH3UKH — 3TO MCIOJIb30BaHUE CUCTE-
MBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H Ja0OpaTOpHBIX paboT, KOTOphEIE B MpoTrpaMMe Ho (U3nKe
00BEIMHEHBI B OOIINH CIHCOK YUEHWYECKUX MPAKTHUECKUX paboT. BhinenaeHne B yka3aHHOM IepedHe JiabopaTop-
HBIX paboT, MPOBOAUMBIX JUIS KOHTPOJS M OLEHKH, OCYILECTBISETCS YYaCTHHKAMH 00pa3oBaTeIbHOIO IMpoliecca
UCXO0J U3 0COOEHHOCTEH IUTAHMPOBAHMSA M OCHamleHHWA KabmHeTa ¢ms3uku. [Ipu 3ToM obecrieunBaeTCs OBIaJCHNE
00y4aloMmnMKCs YMEHUSIMH TIPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIIC0OBAHNUS 3aBUCUMOCTEH (PM3NUECKUX BEITMYNH
Y ITIOCTaHOBKY OIBITOB 110 MPOBEPKE MPEIIOKEHHBIX THITOTES.

Bospiioe BHIMaHME y/IemsieTCs] PEIICHNI0 PAacU€THBIX M Ka4eCTBEHHBIX 3anad. [Ipu aToM 1u1st pacu€THBIX 3a-
Jlad TIIPHOPUTETOM SIBJISIFOTCS 3aJlauyl C SIBHO 3aJlaHHOW (DM3MYECKOH MOJIEJIbI0, TI03BOJISIOIINE TPUMEHSATh H3yUYeH-
HbIE 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zena Kypca, Tak ¥ HHTEIPUPYs 3HAHUS U3 Pa3HBIX paszneinos. [s
Ka4eCTBEHHBIX 3a/1a4 MPHUOPHUTETOM SIBISIOTCA 3aJaHus HAa OOBSCHEHHE MPOTEKAHUS (PU3NIECKUX SIBICHUN M IIPO-
[IECCOB B OKPYXXAalOIIEH Kn3HHW, TpeOyromme BbIOOpa (U3MUECKON MOJENM Il CUTyalud IIPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsmMu ®I'OC COO k MarepHabHO-TEXHUIECKOMY OOECIIeUeHHIO Y4eOHOTO
mporecca 0a30BbIi ypOBEHDb Kypca GU3WKH HA YPOBHE CPEIHETO 00IIero oOpa3oBaHus JOJKEH W3ydaThCs B YCIIO-
BUSIX MPEAMETHOTO KaOwWHeTa (DPM3UKH WIM B YCJIOBHSX HMHTETPHPOBAHHOTO KAaOMHETa NPEIMETOB €CTECTBEHHO-



Hay4HOro 1IIMKJIa. B kabuHere (u3nku JOIKHO OBITH HE00X0MMMOE 1abopaTopHOe 000PYAOBaHUE JUISl BHITIOJIHEHHS
YKa3aHHBIX B IPOrpaMMe 1o (pU3MKE YIEHHYECKUX NPAaKTHYECKUX PabOT U IEMOHCTPAlMOHHOE 000pyI0BaHuUE.

JleMoHCTpanmoHHOe 000pynOBaHUE (OPMUPYETCS B COOTBETCTBUH C MPHUHIMIIOM MUHHMAIIBHOHM J0OCTaTOY-
HOCTH M 00ecleurnBaeT MOCTaHOBKY MEPEUUCICHHBIX B MpOrpaMMe Mo (M3HMKE KIIOYEBBIX AEMOHCTPALMi s UC-
CJIC/IOBAHUS M3y4YaeMbIX SIBICHHH M IPOLECCOB, SMIIMPHYECKUX M (YHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHUYECKHX
MIPUMEHEHUH.

JlabopaTopHOE 000pPYHOBaHKE M YUCHHUECKUX MPAKTHYSCKUX PaboT pOpMHPYETCS B BHIE TEMATHIECKUX
KOMIUIEKTOB M 00OECIIEUYMBAETCS B pacuéTe OAHOI0 KOMIUIEKTa Ha IBYX oOydarommxcs. TeMaTnyeckne KOMIUICKTHI
71a00paTOPHOro 000PYAOBAHUS TOIKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM HMCIOJIB30BAHUH aHAIOTOBBIX U I (po-
BBIX IPHOOPOB, & TAKKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CHCTEM B BUJC IIU(POBBIX TabopaTopuil.

OCHOBHBIMU LESIMH U3y4eHHS (PU3UKA B 00IIeM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHHE MHTEPECA U CTPEMJICHUS] 00yJaloMMXCsl K HAYYHOMY M3YUCHHUIO MPUPOJIBI, Pa3BUTHE MX WHTEIN-
JIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

® pa3BUTHE NPEJCTABICHUH O HAyYHOM METOJIe MO3HAHUS M (POPMHPOBAHUE HMCCIIENOBATENLCKOTO OTHOLICHUS K
OKPY KaIOIUM SBIICHUSM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJjbTaTa M3yueHHsi OCHOB CTPOEHHs MaTepuu U (yHIAaMeH-
TaJIbHBIX 3aKOHOB (DM3HKH;

e (opMupoBaHue yMEHHH OOBSACHATH SBICHUS C HCIOJIb30BAaHMEM (PHU3NYECKMX 3HAHUM W HAay4IHBIX OKa3a-
TEINBCTB;

e (GopMupoBaHUE NPEACTABICHUH O POIN GU3UKH AT PA3BUTHSA APYTHX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIO-
ruil.

Joctmkenne 3Tux 1enei odecreynBaeTcs pelIeHNeM CleIyoNX 3a1ad B IPoIecce N3ydeHust Kypca Gpusn-
KU Ha YPOBHE CpPEJHEro oouiero oopa3oBaHusi:

e TpHOOpeTeHne CUCTEMbI 3HAaHUH 00 00IMX (HU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsIX, BKIFOUas Mexa-
HHKY, MOJIEKYJISIDHYIO (DM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPODUIUKH;

e (opMupoBaHHE YMECHHI MPUMEHATh TCOPETHUCCKHIE 3HAHUS IS OOBACHCHUS (DU3UUCCKUX SIBICHUN B IPUPOJC U
JJIA IPUHATUA TTPAKTUYCCKUX peIlIeHI/Iﬁ B HOBCGI[HeBHOﬁ JKHU3HU,

e OCBOEHHE CIOCOOOB pEIICHHs Pa3IMYHbIX 3a]a4 C SBHO 33JaHHON (PM3MUYECKOH MOEINbIo, 33/1a4, MoJpa3yMeBa-
IOIINX CAMOCTOSTEIbHOE CO31aHNe (PU3HMIECKON MOIENH, aJIeKBATHOH yCIOBHUSIM 3a/1a4H;

e TIOHMMaHHE (PU3NYECKHX OCHOB W IPUHIMIOB JICHCTBHUS TEXHUYECKHUX YCTPOWCTB M TEXHOJIOTHUECKHX IMPOIEC-
COB, MX BIIMSHUS Ha OKPYXKAIOIIYIO CPEAY;

e OBJAJCHUE METOJIaMH CAMOCTOSITEIHHOTO IJIAHUPOBAHUS U MPOBEICHUS (PU3NYECKUX SKCHEPHMEHTOB, aHAIN3a
W MHTEpIIpeTanny nHGpOpMannH, OIpeAeIeH s JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

e CO3J]aHUE YCIIOBUM JIJISl pa3BUTHSI YMEHUM NPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKOM IEATEIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE cpeiHero o0liero oopasoBanusi oTBoAUTCs 136 yacos:
B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[pensnaraemslii B iporpamMme 1o (U3MKe HepeyeHb J1abopaTopHbIX U MPAKTHYECKUX padoT SIBISETCS PeKo-
MCHJIOBAaHHBIM, YUYUTECJIb JCJIACT BbI60p MpOBEACHUA na60paTopHHx pa60T 1 OIIBITOB C y‘-IéTOM WHAWBUIYaJIbHBIX
0CcOOEHHOCTEH 00yJarOIINXCS.

COJEPKAHUE OBYUEHMUSI
10 KJIACC
Pazgen 1. ®u3znka u MeTOABbI HAYYHOI0 NO3HAHUS

®dusnka — Hayka o npupoze. Hayunsle MeToabl NO3HAaHUS OKpPY>KaIOLIero Mupa. Poib skcrnepuMeHTa U Teo-
pHH B IIpoliecce MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (hu3uke. MoennpoBanue GU3HUECKUX SBICHUN U IIPOLIECCOB.
Hayunsle runoressl. @u3ndeckne 3aKOHBI U TEOPHUU. | paHHUIBI MPUMEHUMOCTH (PH3MUYECKUX 3aKOHOB. [IpmHIINT
cooTBeTcTBUs. Poib m MecTo pu3uku B (POPMUPOBAHUU COBPEMEHHOW HAayYHOW KapTHHBI MHpPA, B NMPAKTHYECKOU
EATEIHLHOCTH JIIOJCH.

Jlemoncmpayuu
AHaJIoroBbIe U ITU(PPOBBIE H3MEPUTETBHBIE TPUOOPHI, KOMIBIOTEPHBIE TaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBrmxeHne. OTHOCUTENBHOCTh MEXaHUYECKOTo ABikeHHa. Cucrema orcuéra. TpaekTopus.
[lepememienue, ckOpoCTh (CpeaHssi CKOPOCTh, MITHOBEHHAsI CKOPOCTh) M YyCKOPEHNE MaTepUalbHOM TOYKH, UX IIPO-
€KUM Ha OCH CUCTEeMbI KoopauHaT. Cllo)keHHe NepeMEeLIeHUI U CII0KEHHE CKOpocTell. PaBHOMEpHOE U PaBHOYCKO-
peHHOE npsMoNnHelHoe aABxkeHue. ['padukn 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, TyTH U NepeMelle-
HUS MaTepHAIbHON TOYKH OT BpeMeHu. CBoOOmHOE majeHue. Yckopenue cBoOomHoro naaeHus. KpuponuneitHoe
JBIKeHHE. J[BHKEHNE MaTepHAIbHOW TOYKH M0 OKPY>KHOCTHU C TTOCTOSIHHOM MO MOJYJIF0O CKOPOCTHIO. YTJIOBasi CKO-
pOCTh, NHMHEWHas CKOpocTh. Ilepmonm m dactora oOpameHus. lLleHTpocTpeMuTensHOEe YCKOpeHne. TeXHUYecKue
YCTPOMCTBA M MPAKTUUECKOE IPUMEHEHHE: CITUIOMETP, ABUKECHUE CHAPAOB, ICITHbIE U PEMEHHBIC TTEPEAATH.

Jlemoncmpayuu
Mozenb cucTeMbl 0TCUETA, HILTFOCTPALMS KHHEMAaTHIECKIX XapaKTEPUCTHK ABHKCHUSL.



IIpeoOpazoBanue ABMKEHHUH C UCTIOIb30BAHUEM ITPOCTHIX MEXaHU3MOB.
[TageHue Tea B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.
HaGumonenue aBrkeHus Tela, OpOIIEHHOTO O/ YIJIOM K TOPH30HTY U FOPU30HTAIBHO.
Hzmepenune yckopeHHs CBOOOIHOTO Ma/IeHHS.
HanpasneHue ckopocTy Npu ABUKEHUU 110 OKPYKHOCTH.
Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi
M3yueHne HepaBHOMEPHOTO IBUYKEHUSI C LIEIbIO ONPENEIEHUS] MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOIIEHUS MEXKIY MYTSAMH, NPOWJEHHBIMU TEJIOM 32 IOCIIENOBATEIbHbBIE PABHBIE NIPOMEKYTKH
BpPEMEHM IIPU PAaBHOYCKOPEHHOM JBM)KEHUHU C HAYAJIbHONW CKOPOCTBIO, PABHOM HYIIIO.
M3yuenune nBUKEHUS WApUKa B BI3KOH KHUIKOCTH.
W3ydenne qBmkeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
IIpunnun orHocurensHocTy 'anunes. Ilepsolid 3axkoH HeroTtoHa. MHepuuansubie cucteMsl orcyéra. Macca
tena. Cuna. [IpuHnun cynepnosunuu cul. Bropoit 3akon HetoToHa a1 MatepuanbHoil Touku. Tpetuii 3akoH Heto-
TOHA JUIsI MaTepHajbHBIX TOYEK. 3aKOH BCEMHUpHOro TsAroreHusa. Cuma TspkecTH. IlepBas kocMudeckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buabl TpeHus (okosi, cKonbxeHus, kaueHus). Cuna tpeHus. Cyxoe tpenue. Cuna TpeHHUs CKOJIb-
JKeHHS U cwia TpeHus nokos. Koaddumment tperns. Cuna conpoTUBICHHS TPU IBIKCHUH TElla B KUIKOCTH FITH
rasze. [locTymaTensHOE W BpamaTelbHOE OBIDKEHHE aOCOIIOTHO TBEPHOTO Tena. MOMEHT CHIIBI OTHOCHUTEIHHO OCH
BpateHus. [lnedo cuiibl. YcinoBust paBHOBecUs! TBEPAOro Tena. TEeXHUYECKUE YCTPONCTBA U NPAKTHYECKOE MpUMeE-
HEHUE: NOAIUITHUKH, JBUKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.
Jemoncmpayuu
SIBnenue nneprun. CpaBHEHHE MacC, B3aUMOACHCTBYIOIIMX TEl.
Bropoii 3akon HetoToHa. M3mepenue cuin. CrnoxeHue Cuil.
3aBUCHMOCTbH CHJIBI YIPYTOCTH OT JehOpMaLiH.
Hesecomocts. Bec Tena npu yckOpeHHOM NMOABbEME U NaJCHUU.
CpaBHEHHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKESHUS.
YcnoBusa paBHOBecHs TBEPAOIO Tena. Buabsl paBHOBeCHS.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
N3ydenune nqBmkeHUs OpycKa 10 HAKJIOHHON TIOCKOCTH.
HccrnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIONINX B IPY>KUHE U PE3MHOBOM 00pasIle, OT uX Ae(opMariiH.
HccnenoBanue ycinoBuii paBHOBECHs TBEPAOIO TeJld, UMEIOIIETO OCh BPALLEHHUSL.
Tema 3. 3akonsl coxpanenusn 6 mexanuxe
HNmnynee MaTepuaibHOW TOYKH (Tea), CHCTEMBl MaTepPHANBHBIX TOYEeK. VIMITyIbC CHIIBI M M3MCHEHUE HM-
MmyJibca Teda. 3aKoH COXpaHeHHsI uMIyibca. PeakTuBHOE ABmkeHue. Pabota cuibl. MomHOCTh cuibl. Kunetnue-
CKasi DHEeprusi MaTepualbHOM Touku. Teopema 00 M3MEHEHWW KWHETHUYECKOW dHepruu. [loTeHuuanbHas SHEpTusl.
ITorennmansHas 3HEprus ynpyro aedopMupoBaHHOH MpyXUHBL. [loTeHIIMaNbHas HEPTHUs Tesa BOJIU3U ITOBEPXHO-
ctu 3emnu. [loTeHIanbpHbIe M HEMOTEHIHAIBHBIE CHIIBL. CBA3b PabOTHl HEMOTEHIHMANBHBIX CHJI C HI3MEHEHHEM Me-
XaHUYECKOH SHEPTUH CHCTEMBI TeJl. 3aKOH COXPaHEHHUS MEXaHHYECKOH SHepruu. YIpyrue u HeyNnpyrue CTOJIKHOBE-
Husl. TexHuueckue ycTpoicTBa U IPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOMEP, NPYKUHHBIM MUCTOJIET, JBUKCHHUE
paker.
Jlemoncmpayuu
3aKOH COXpaHEHUs] UMITYJIbCA.
PeaktuBHOE ABHXKEHUE.
[epexon moTeHINATBHOM YHEPTUH B KHHETHYECKYIO U 00paTHO.
Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi
N3ydenne abCOMOTHO HEYIIPYTOTO yAapa ¢ TIOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MAsTHUKOB.
HccnenoBanue cBsI3M pabOTHI CHIIBI C M3MEHEHHEM MEXaHWYECKON SHEPTHHU Tejla Ha MPUMepe PacTHKEHUS PE3HHO-
BOTO XTyTa.
Pa3aen 3. MoJsekyasipHasi pu3uka u TepMOAMHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKO meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH M MX OIBITHOE oOocHOBaHME. bpoyHoBckoe
nswkenne. Juddysus. Xapakrep ABMKEHHS M B3aMMOAEHCTBUS YaCTHIl BEIeCTBA. MOIeJIM CTPOCHHMS I'a30B, KU/~
KOCTeH M TBEPIBIX TeJI U OOBSCHEHHE CBOMCTB BEIECTBA HA OCHOBE ITHX MoJieNiel. Macca n pa3Mepsl MOJIEKYII.
KomngectBo Bemectsa. IlocrosiHHas ABoraznpo. TemnoBoe paBHoBecue. TemnepaTtypa u e€ usmepenue. Illlxama
temneparyp Llenscus. Moaens uneansHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UAe-
JIBHOTO Ta3a. AOCONIOTHASI TEMIIEpaTypa Kak Mepa CpeaHeil KWHETHYECKOH SHEPTUH TEIIOBOTO JABM)KEHHS YacTHIL
raza. [llkama temneparyp KenpBuHa. I'a3oBble 3akoHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon JlanpToHa.
M3onpomeccsl B MaEaIbHOM Ta3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BemecTBa. I'padudeckoe mpeacTaBIeHHE HU30TPO-
IIECCOB: M30TepMa, n30xopa, nzobapa. Texanaeckne yCTpoicTBa U MpaKTUIECKOe MIPUMEHEHHE: TEPMOMETP, Oapo-
METP.
Jlemoncmpayuu



OnbITHI, TOKa3bIBAIONIME AUCKPETHOE CTPOEHHE BellecTBa, Gororpaduu MOJIEKyJ OpraHUYECKHX COCIHHE-
HUU.
OnbiThl 0 AUQPY3UH KUAKOCTEH U Ta30B. MoJiesib GPOYHOBCKOTO JIBIKEHUSI.
Mognens oneita IlITepHa. OnbIThI, J0OKa3bIBAIOIINE CYLIECTBOBAaHUE MEXMOJIEKYJIIPHOTO B3auMojeicTBus. Mozens,
WIITIOCTPHUPYIOLIas MPUPOY AABICHUS Ta3a Ha CTEHKH cocyna. OIBIThI, WLTIOCTPUPYIOILINE YPaBHEHUE COCTOSHHUS
UZIE€aTBHOTO ra3a, U30MPOLECCHI.
Yuenuuecxuii sxcnepumenm, nabopamopuvie pabomoi
OmnpeneneHne Macchl BO3AyXa B KIACCHOI KOMHATE Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI, IaBICHHUS U TEMIIEpa-
TypBI BO3yXa B Hell. MccnenoBanue 3aBUCHMOCTH MEX Ty TapaMeTpaMH COCTOSIHUS Pa3peKEHHOr0 rasa.
Tema 2. Ocnosvl mepmoourHamuku
TepmoanHamMuueckas cucTeMa. BHYTpeHHSSI SHEPT U TEPMOIUHAMIYECKOH CHCTEMBI M CIIOCOOBI €€ N3MEHe-
Hus. KonnuectBo TemoTel n pabota. BHyTpeHHss SHEprusi 0THOATOMHOI'O MEANIBLHOTo ra3a. Buasl Temnonepena-
YH: TEIJIONPOBOJHOCTh, KOHBEKIUS, U3IydeHUE. Y elabHas TeIIOEMKOCTh BellecTBa. Koln4ecTBO TEIIOTHI Ipu
teronepenaye. [lonsatre 06 agnabaTHoM mporecce. [lepBriii 3aKk0H TepMoaMHAMUKH. [IpiMeHeHHe epBoro 3aKo-
Ha TEPMOJUHAMHKH K U3ompoleccaM. ['paduueckas uHTepnperanus padoTsl raza. Bropoli 3akoH TepMOJUHAMUKY.
HeoOparumocts npouieccoB B npupojie. TerioBbie MamnHbl. [IpuHIMITBL qeicTBHS TEINOBBIX MaiuH. [Ipeodpaso-
BaHMsI DHEPTHHU B TEIUIOBBIX MaluHaxX. KoadduuueHt nonezHoro aeiicteus TemioBoi Mamuael. Lukn KapHo u ero
KO03((UINEHT TOJIE3HOTO AEHCTBHUS. DKOJIOTHYECKHE MPOOJIEMbI TEIUIOIHEPreTUKH. TeXHHYECKHe YCTpOWCTBA U
MpaKTHIECKOE IPUMEHEHNUE: IBUTATENlb BHYTPEHHETO CrOPaHHs, OBITOBOH XOJIOAWIBHUK, KOHIHIIUOHED.
Lemoncmpayuu
V3meHeHne BHYTpEHHEH 3HEPTHH Tela MIPH COBEPIICHNH PabOTHI: BBUIET MPOOKH U3 OYTBHUIKH IOJ] IEHCTBUEM CiKa-
TOTO BO3/yXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOKe IMyTEM TpeHNS (BUACOAECMOHCTpALNS).
V3MeHeHne BHyTpeHHEH 2HepTUH (TeMIIepaTyphl) Tela IpU Terjionepeaaye.
OnbIT 10 auabaTHOMY PACIIMPEHUIO BO31yXa (OMBIT C BO3AYLUIHBIM OTHUBOM).
Monenu napoBoi TypOUHBI, IBUTATENI] BHYTPEHHETO CTOPaHUs, PEaKTHBHOTO JIBUTATEIIS.
Yuenuuecxuil sxcnepumenm, nabopamopnuvie pabomul
W3mepenue yaenbHOM TeMI0EMKOCTH.
Tema 3. Azpecamnbie cocmoanusa eeujecmea. Dazoevie nepexoovl
[TapoobpazoBanue u koHneHcanys. Mcrnapenne u kuneHne. AOCOIIOTHAs 1 OTHOCHUTEIbHAS BIAXXHOCTh BO3-
nyxa. Hacelmennsii map. Y jenbpHas Temora mapooopa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KMIICHUS OT JaBJICHUSI.
Tsépnoe Teno. Kpucrammyueckue n amopHble Tesa. AHU30TPOINHs CBOMCTB KpucTamioB. XKunkne kpucramisl. Co-
BpeMeHHbIe MaTepuaisl. [InaBnenne n kpuctam3anus. Y aenbpHas TeroTa miasienus. CyomuMarys. YpaBHeHNe
TerioBoro Oananca. TexHHUYecKHne YCTpPOICTBA M MPAKTHYECKOE MPUMEHEHHE: THIPOMETP M IICHXPOMETP, KaJlopH-
METp, TEXHOJIOTUH MOJTyYEHHsI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUU.
JHemoncmpayuu
CBoiicTBa HACBIIIEHHBIX TAPOB.
Kunenne npu MOHMKEHHOM JIaBICHUH.
CriocoObl U3MepeHus BIaXKHOCTH.
Habnronenue HarpeBaHus U MJIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMoHCcTpanys KpUCTalIoB.
Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi
M3MmepeHne 0THOCUTENBHOI BIIaXKHOCTU BO3/yXa.
Pa3nes 4. DiekTpoaMHAMHUKA
Tema 1. Inexkmpocmamuka
OnexTpuszanus Tea. DIeKTpUuecKuil 3apsa. JIBa Buja aeKTpudYecKux 3apsaaoB. [IpoBoIHUKY, AUANEKTPUKH
U TIONYTIPOBOIHUKHU. 3aKOH COXpPaHEHMs 3JICKTPUUECKOro 3apsyia. BiammoneiictBue 3apsmoB. 3akoH Kymnona. To-
YEUHBIN IEKTPHUECKHUil 3apsia. DnekTpudeckoe nojie. Hanpspk€HHOCTH anekTprdeckoro mois. [Ipuniun cymeprmo-
3UIWN 3IEKTPHUECKUX Tonel. JIMHUM HanpsHKEHHOCTH 3JIEKTPHYECKOro Moist. PaboTa CHil 31eKTPOCTaTHYeCcKOTro
noJist. ITorenuuan. PazHocts noreHnuanos. IIpoBOAHUKY U AM3IEKTPUKH B JIEKTPOCTATUYECKOM HoJe. Jusnekrpu-
YyecKasi MPOHUIAEMOCTh. DIeKTPoEMKOCTh. KoHaeHcaTop. DIeKTpoEMKOCTh INIOCKOTO KOHIEHCATOpa. DHEPrus 3a-
PSDKEHHOTO KOHAEHcaTopa. TeXHHYecKHe yCTPOHCTBAa M MPAKTHUECKOE MPUMEHEHHE: 3JIEKTPOCKOI, AIIEKTPOMETD,
JNEKTPOCTaTHUECKAs 3allUTa, 3a3eMJIEHHE JJIEKTPONPHOOPOB, KOHJICHCATOP, KOMMPOBAIBHBIN amnapar, CTpyWHBIH
HOPUHTEP.
Jlemoncmpayuu
VYcTpolcTBO M IpUHLUI JecTBUS 3IeKTpoMeTpa. B3aumoneiicTBre HaneKTPU30BaHHBIX TEIl.
DneKTpuuecKoe MoJje 3apsKeHHBIX Tel. [IpoBOJHUKY B JIEKTPOCTATUUECKOM MOJIE.
OnexTpocraTudeckas 3amura. [JJUdIeKTPUKU B 3JIEKTPOCTATHUECKOM I0JIe. 3aBUCUMOCTb 3IEKTPOEMKOCTH TIOCKO-
ro KOHJIEHCATOpa OT IUIOLIAJN IUIACTHH, PACCTOSHUSA MEXIy HUMHU U IU3JIEKTPUIECKON MPOHUIAEMOCTH. DHEPTUs
3apsKEHHOT0 KOHJEHCATOPa.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomvi
M3mepenue 31eKTpoEMKOCTH KOHAEHCATOpA.
Tema 2. Ilocmosannstit Inekmpuyeckuii mox. Toku 6 paziuunvix cpeoax



DNEeKTPUUECKUN TOK. Y CIOBHSI CYLIECTBOBAHMS dJIEKTpUUecKoro Toka. Mcrounuku Toka. Cuia toka. [locto-
stHHBIN Tok. Hanpsbkenue. 3akon OMa ajist ydacTka enu. DJIEKTPUIECKOe CONPOTUBIICHHE. Y IEIbHOE COMPOTUBIIE-
HHUe BemiecTBa. [locnenoBaTensHoe, MapaieIbHOS, CMEIIAHHOE COSIMHCHNE MMPOBOJIHUKOB. PaboTa 3MeKTpHUIeCcKo-
ro Toka. 3akoH /xoyns—Jlenna. MOIHOCTb 3JIEKTPUUECKOTO TOKA. DNEKTPOABIIKYIIAS CHJIa U BHYTPEHHEE COIMpPO-
TUBJIEHUE HCTOYHMKA TOKa. 3akoH Oma assi mojiHOM (3aMKHYTO) siekTpuyeckoil menu. KopoTkoe 3ambikaHue.
ONeKTpOHHAs TPOBOAMMOCTH TBEPIBIX METAJUIOB. 3aBHCHMOCTH COINPOTHBIICHUS METAIDIOB OT TEMIIEPATYpHI.
CBepXIpOBOIUMOCTh. DIEKTPUIECKHH TOK B BakyyMe. CBoiicTBa 3ieKTpOHHBIX IydkoB. [TomympoBomauku. Cob-
CTBEHHAS U MPUMECHASI IIPOBOANMOCTE MOIYIIPOBOTHUKOB. CBOKCTBa P—N-miepexonaa. [TomympoBoHIKOBEIE TIPHOO-
PBL. DINEKTPUYECKHUHA TOK B pACTBOPAX M PACIIABAX JICKTPOIUTOB. DIIEKTPOIUTHUECKAS AUCCOMUANNSA. DIEKTPOIH3.
OnexTpudecKkuil TOK B razax. CaMOCTOSTENbHBIM W HECAMOCTOSATENbHBIN pa3psaa. Momaus. [lnazma. TexHuueckue
YCTPOHCTBA W MPAKTHUECKOE MPUMEHECHHE: aMIIEPMETp, BOJIBTMETp, PEOCTaT, UCTOYHHKH TOKA, 3JIEKTPOHATrpeBa-
TEJBHBIC MPUOOPHI, AIECKTPOOCBETUTEIBHBIC PHOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBINH TUO, TCPMUCTOPHI
1 (OTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN IHO/, TaTbBAHUKA.

JHemoncmpayuu
N3mepenue cuiibl TOKa ¥ HATIPSIKSHUS.
3aBUCHUMOCTh CONPOTHUBIICHUS IIMIIMHAPUYIECKUX MPOBOJAHUKOB OT JJIMHBI, MJIOMIAN MOMEPEUYHOTO CEYCHUs U MaTe-
puana. CMelaHHoe cCoeJUHEHNE TPOBOTHUKOB.

[Ipsamoe m3MepeHne AMEKTPOABIKYIIEH ciibl. KopoTkoe 3aMbIKaHHE TabBaHMYSCKOTO DIIEMEHTA M OIICHKA BHYT-
PEHHETO CONPOTUBIICHUS.

3aBHCHUMOCTH COTIPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.

IIpoBoanMOCTE 371€KTPOIUTOB. VICKPOBOI pa3ps ¥ IPOBOAMMOCTE BO3IyXa.

OmHOCTOPOHHSIS MPOBOAMMOCTD JAUOJIA.

Yuenuueckuui sxcnepumenm, rabopamopHoie pabomol
N3ydeHnne cMEIaHHOTO COSTUHEHUSI PE3UCTOPOB.

N3mepenue sneKTpoaBUKYIIEH CUITbl HICTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHSL.
Habnronenue snektponmsa.

Me:xnpeamMeTHble CBA3U

W3zyuenue kypca dusuku 06a30B0oro ypoBHs B 10 KJIacce OCYIIECTBIACTCS C YUETOM COACPIKATCIBHBIX MEK-
MPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, ONOJIOTHH, XUMUH, Teorpa(puu 1 TEXHOIOTHH.

Meosicnpeomemnuvie nonsamusi, CBSI3aHHBIE C M3YYEHHEM METOIOB HAYYHOTO IMMO3HAHUS: SBICHUE, HAYYIHBIH
(hakr, rumoTesa, Qu3NUECcKas BeIMYNHA, 3aKOH, TEOPUs, HAOIIOICHUE, SKCIIEPHUMEHT, MOJCITUPOBAHNE, MOJICNb, H3-
MepeHHe.

Mamemamuxa: pemieHHe CUCTEMBI YpaBHCHHM, JTHHEIHAs QYHKIW, mapadoia, rumepbona, ux rpaduka 1
CBOWCTBa, TPUTOHOMETpHYECKHE (QYHKIUU: CHHYC, KOCHHYC, TAHT'CHC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHI U X MPOEKIIMU Ha OCH KOOPJAMHAT, CII0KEHHUE BEKTOPOB.

Buonoeus: MexaHn4yeckoe IBUKEHHE B XKHUBOH mpupone, auddy3usi, 0CMOC, TEIUIOOOMEH KHBBIX OpraHU3-
MOB (BHJIbI TEIJIONIEPEIadH, TEIIIOBOE PABHOBECHUE ), HIEKTPUUECKHUE SIBJICHUS B KUBOU MTPUPOJIE.

Xumus: TUCKpETHOE CTPOCHHUE BEIIECTBa, CTPOSHHE aTOMOB U MOJIEKYJ, MOJIb BEUIECTBa, MOJISIpHAs Macca,
TEIJIOBbIE CBOMCTBA TBEPABIX TeJl, KUJIKOCTEH M Ta30B, JIEKTPUUECKHE CBOICTBA METAJIOB, 3JIEKTPOJIUTHYECKAs
JINCCOIMAIIYS, TallbBaHUKa.

Teoepaghus: BIaXHOCTH BO3IyXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBIDKCHHH C HCIOJIH30BAHUEM MEXaHU3MOB, YYET TPEHUS B TEXHHUKE, MOJ-
NIMITHUKY, UCIIOJh30BAHUE 3aKOHA COXPAHCHUSI HMITYIIbCa B TEXHUKE (paKeTa, BOJOMET U JIPYTHe), IBUTATENb BHYT-
PCHHETO CropaHwus, mapoBasi TypOWHA, OBITOBON XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTHH TOJyYCHHS COBPEMEH-
HBIX MaTe€pUaJioB, B TOM YHUCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH, AJIEKTPOCTATUYECKAs 3allINTa, 3a3eMJICHHE
AIEKTPOTPHUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, FIEKTPOHATPEBATENbHEBIE MTPUOOPHI, HIEKTPOOCBETUTENBHBIE TTPH-
60pbI, TaTbBaHUKA.

11 KJIACC
Pa3nen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAA UHOYKUUA

ITocTosiHHBIE MarHuThl. B3anMopelcTBUE MOCTOSIHHBIX MarHUTOB. MarnutHoe mnoJjie. BeKTop MarHuTHOM
uHAYKIUA. [IpHHIOUI Cymepro3niuy MarHUTHBIX 1oiel. JInHun MarHuTHOM MHAyKnuu. KapTuHa TUHHUNA MarHuT-
HOM MHIYKUUU TOJS MOCTOSTHHBIX MarHUTOB. MarHuTHoOE 1oJjie MpoBOJHUKA ¢ TOKOM. KapTuHa NMHUNA MHAYKIUH
MAarHUTHOTO TOJISl JUIMHHOTO MPSMOT0 MPOBOJAHMUKA M 3aMKHYTOTO KOJIBIIEBOIO NMPOBOJHUKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. Bzaumoaelicteue npoBoaHUKoB ¢ TokoM. Cuna Ammnepa, e€ Moayns u HanpasiaeHue. Cuna Jlopen-
1a, e€ MOIyJab M HampaplicHHE. J[BHXKCHHE 3apsDKCHHOM YaCTHIBI B OJJHOPOJHOM MAarHUTHOM moje. Pabora cuibl
Jlopenmna. fIBnenne MeKTpOMarHuTHOW HHAYKIMH. [I0TOK BEKTOpa MArHUTHON MHAYKIAN. DIEKTPOABIDKYINAS CHIa
WHAYKIMHA. 3aKOH 3JIeKTpOMarHUTHOW mHAyKimu Papanes. BuxpeBoe 3iekTpudueckoe mosie. DIEKTPOABIDKYIIAs
CWJIa MHAYKIINHA B MPOBOJHHUKE, JABIKYIIEMCS MOCTYNATEIHFHO B OXHOPOJHOM MarHMUTHOM moue. [Ipasuio Jlenna.
WNHayKTHBHOCTG. SIBIEHME CAaMOMHIYKIMH. DJIEKTPOIBIKYIIAS CHIa CAaMOMHIYKIWNH. DHEPrHs MarHUTHOTO IIOJIS



KaTYIIKH C TOKOM. DJIEKTPOMArHuTHOE mose. TeXHUYECKUe YCTPOMCTBA U MPAKTUUECKOE MPUMEHEHUE: TOCTOSIHHBIE
MarHHThI, 3JIEKTPOMATrHUTHI, SJIEKTPOABUTATENb, YCKOPUTENIN JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS TeYb.

JHemoncmpayuu
OmnbiT OpcTena. OTKIOHEHUE 3JIEKTPOHHOTO MyYKa MATHUTHBIM IOJIEM.
JIuHUKM UHOYKIIUY MarHUTHOTO 1oJis. B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.
Cuia Ammepa. JlevictBue cribl JIopeHIia Ha HOHBI IIEKTPOIIUTA.
SIBnenue snekTpoMarauTHoi nHaykuu. [pasuno Jlenua.
3aBHCHUMOCTB JIEKTPOABIIKYIIEH CHITBI HHAYKINU OT CKOPOCTH M3MEHEHHNSI MATHUTHOTO TIOTOKA.
SIBneHne caMOWHIYKITHH.

Yyenuueckuui sxcnepumenm, nabopamopHvie pabomoi
W3ydenne MarHUTHOTO TIOJIS KATYIIKH C TOKOM.
HccnenoBanue necTBUS MOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.
HccnenoBanue siBIEHUS IEKTPOMArHUTHOM HHAYKIIHH.

Paznen 5. KoJsieOaHusi U BOJHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHumHble KOJ1e0aHUA

KonebarenbHas cucrema. CBoOOIHBIE MeXxaHUUeckHe KosieOanus. 'apmonnueckue konebaunus. [lepuon, ya-
CTOTa, aMILIUTYZAa U (aza konedanuil. [IpykuHHBIA MasTHUK. MaTteMaTHYeCKUil MasTHUK. Y paBHEHUE rapMOHHYE-
ckux konebanuil. [IpeBpamenne sHepruy MpHu rapMOHUYECKUX KoneObanusx. KonebaTenpHbIi KOHTYp. CBOOOHBIC
3JIEKTPOMArHUTHBIC KOJeOaHUs B HICAIFHOM KOJIe0aTeTbHOM KOHTYpE. AHAIIOTHS MEXIy MEXaHHICCKUMHA H 3JICK-
TpOMarHUTHEIMH KoneOanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATHHOM KOJeOaTeIbHOM
KoHType. [IpencraBienne o 3aTyxaromux KojeOaHIsIX. BrIHy)/IeHHbIe MexaHndIeckne kKoebanus. Pesonanc. Bei-
HY>K/ICHHBIE 3JIeKTPOMAarHuTHeIe kKoneOanus. [lepeMeHHbI Tok. CHHYCOMIOANBHBIN IepeMeHHBIH TOK. MOIIHOCTB
MEPEMEHHOTO TOKa. AMIUTUTY/IHOE U JCHCTBYIOIICEe 3HAUCHUE CHJIBI TOKa U HampspkeHus. Tpanchopmarop. [Tpous-
BOJICTBO, Tiepefavya U MOTPEOICHNE dIEKTPUUECKON IHEPTUH. DKOJIOTUYECKHE PUCKU TIPU MPOU3BOJICTBE IJIEKTPO-
sHeprun. KynpTypa ncnoiib30BaHus SJIEKTPOIHEPTHH B TOBCEIHEBHOM X13HU. TeXHUUECKHE YCTPONUCTBA U MPAKTH-
YecKoe MPUMEHEHUE: IEKTPUUECKUN 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKa, JIMHUHU dJIEKTporepeaay.

Hemoncmpayuu
HccnenoBanue napameTpoB KojiebaTebHON CHCTEMBI (MIPY)KUHHBIM MJIM MaTeMaTH4YecKuil MasTHUK). Habnronenue
3aTyxarmux KoieOanuil. MccnemoBanne CBOICTB BBIHYXKICHHBIX KoneOanuii. Habmonenne pezonanca. Cobon-
HBIC JICKTPOMArHUTHBIE KoJieOaHus. OCIIUIOrpaMMbl (3aBUCUMOCTH CHITBI TOKAa W HAIPSDKEHUSI OT BPEMEHH) IS
JJIEKTPOMATrHUTHBIX KoyieOaHuil. Pe30HaHC Tpu MOCieJ0BaTEIFHOM COCTUHEHUH PE3UCTOPa, KaTYIIKH HHITYKTHBHO-
CTH ¥ KOHICHCATOpa. MoIens IMHAN 3JIEKTPOIIepPEIavH.

Yyenuueckuui sxcnepumenm, nabopamophvie pabomol
HccrnenoBanne 3aBUCUMOCTH MIEPUOJIA MAJIBIX KOJICOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl Ipy3a.
HccnenoBanne nepeMeHHOTO TOKA B IIETIH M3 MOCJIEIOBATEILHO COSTMHEHHBIX KOHACHCATOPA, KATYIIKU U PE3UCTO-
pa.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 6OIHbL

Mexannuecknue BOJIHBI, YCIOBUS pacnpocTpanenus. [lepuoa. CKopocTh pacnpocTpaHeHHs U JUIMHA BOJIHBL.
[omepeunbie U MPOAOJILHBIC BONMHBL. MHTepdepeHnus u nudpakius MexaHHYeCKuX BOJH. 3ByK. CKOpOCTh 3ByKa.
I'pomkocTth 3Byka. Beicota Tona. TemOp 3ByKka. DNEKTPOMArHUTHBIC BOJHBI. Y CIOBHS U3JIyUYEHHUS DJIEKTPOMArHUT-
HBIX BOJH. B3amMHas opueHTranms BektopoB E, B, V B anexrpoMaranTHO# BoiHe. CBOHCTBA AIEKTPOMATHUTHBIX
BOJTH: OTpa)KCHHE, PEIOMIICHHUE, MOJisApu3anus, nudpakuus, nareppepernus. CKOPOCTh 3JEKTPOMATHUTHBIX BOJH.
[IIkana 37€KTPOMArHUTHBIX BOJNH. [IpuMeHEHHE AIIEKTPOMArHUTHBIX BOJH B TEXHUKE W ObITY. [IpWHIMIEBI pagwo-
CBA3M M TeleBUIeHUs. Paauonokauus. DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYyXarolied cpeabl. TexHH4YecKue
YCTpOICTBAa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHblE HHCTPYMEHTBI, YIbTPAa3BYKOBasl JUATHOCTHKA B TEXHHUKE
1 MEIHIIMHE, pajap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, TenedoH, CBU-nieus.

Jlemoncmpayuu
OO0pa3oBaHue U pacIpPOCTPAHCHNE TIOTIEPEUHBIX U TIPOAOIBHBIX BOJH.
Konebmromneecs Teno kak UICTOYHHK 3BYKA.
Hal6mronenne oTpakeHus U MPETOMIIEHUSI MEXaHUIECKUX BOJIH.
Habmonenne naTepdepeHnn 1 Anpakuy MEXaHMYECKUX BOJIH.
3BYKOBOM pe30HaHC.
HabmoneHne cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMILTUTYAON W 9aCTOTOW KOJICOaHWUI.
HccrenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPa)XXCHHE, IPEIIOMIICHHE, ONsIpU3anus, Tudpakuus, nHTepde-
peHIusL.

Tema 3. Onmuxka

T'eomerpuueckas ontuka. [IpsiMonuHeiiHOe paclpocTpaHeHUe cBeTa B oAHOpoAHOU cpene. JIyu ceera. To-
YeUHBI UCTOUHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHne N300paKeHNH B INIOCKOM 3ep-
kazne. [Ipenomienue cBera. 3aKOHBI IPEIOMIICHHS CBeTa. AOCONIOTHBINA MOKa3aTelb mpenoMieHns. [loaHoe BHYT-
peHHee oTpaxkeHue. [IpeAenbHBIA YTroy MOJHOTO BHYTPEHHETo oTpakeHus. Jlucmepcus cBeta. CIIOXHBINA COCTaB
6emoro ceera. L[er. Cobuparomnirie 1 paccemBaromue JTHH3b. ToHKas miH3a. OKycCHOE pacCTOSHUE W ONTHYECKAs
CHJIa TOHKOHW JuH3BL. [locTpoeHne n300paXkeHNi B COOMPAIOIINX M paccenBaroImux JuH3aX. @opmyrna TOHKON JTUH-



3bl. YBEIMUEHUE, JaBaeMoe JMH30M. [Ipenensl npuMeHMMOCTH reoMeTpuueckoil onTuku. BomHoBas ontuka. Wn-
TepdepenHnus ceera. KorepeHTHbIE UCTOYHUKH. Y CIOBUS HAOJIOICHHS MaKCUMYMOB 1 MUHHUMYMOB B UHTEp(epeH-
IIMIOHHOW KapTHHE OT JABYX CHH(a3HbIX KOT€PEHTHBIX MCTOYHHUKOB. Judpaxmms cera. ndpaknuonnas pemérka.
YcnoBue HaOMIOACHUS TNIaBHBIX MaKCUMYMOB IIPpY TaJJCHUM MOHOXPOMAaTHYECKOTO CBeTa Ha MU(PaKIHOHHYIO pe-
méTky. [Tonspuzanms cBera. TexHHUecKHe YCTPONHCTBA M NMPAKTUUECKOE NMPUMEHEHHE: OYKH, Jyma, (oToanmapar,
MPOEKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, NU(paKINOHHAS PEIIETKA, OJIIPOHI.
Lemoncmpayuu
[IpsaMonuHeHOE pacIpOCTpaHEHNE, OTPAXKEHHE U IIpeoMIIeHNE cBeTa. ONTHIECKUE TPUOOPHI.
ITonnoe BHyTpeHHEE oTpaxeHue. Monens cBeToBoaa.
HccrnenoBanme CBOMCTB M300paXCHUH B TMH3AX.
Mopenu MUKpOCKOna, TEIECKOMaA.
HabGmonenue unreppepenunn ceera. Habnronenne nudpakunu ceera.
HaGmonenue nucrnepcuu ceeta. [lomydeHue criekTpa ¢ OMOIIBIO TIPU3MEL.
[MonydeHue criekTpa ¢ TOMOILBIO TU(PPAKINOHHON PEIIETKH.
HaGumonenue nonsipusaiy cBera.
Yuenuuecxuil sxcnepumenm, rabopamopnuvie pabomul
M3mepenue nokasaTess NpeToMIICHHUS CTEKIIa.
HccrnenoBanne CBOMCTB M300paXCHUH B TMH3AX.
Habmonenne nucnepcun cBera.
Pa3nes 6. OcHOBBI cielUAIbLHON TEOPUH OTHOCUTEIBbHOCTH
I'paHnIBl MPUMEHNMOCTH KJIacCHYECKOH MexaHMKH. IlocTymaTel crenuanbHOW TEOPHH OTHOCHTEIHHOCTH:
WHBAPHAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IIPHHIIUI OTHOCHTENIBHOCTH DWHIITeHHA. OTHOCHTEIHHOCTD
OJTHOBPEMEHHOCTH. 3aMeUIeHHEe BPEMEHH U COKpallleHHe IIUHBI. DHEeprus U UMILYJIC PESITUBUCTCKON YaCTHIIBL.
CBsI3b MaccChl C HEprueit U UMIYIbCOM PEIATUBUCTCKON YaCTHIIBI. DHEPTHsl TOKOS.
Pa3nen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHMOBOII ONMUKU
®dotonbl. Dopmyna [1nanka cBsi3u s3HEprUN GOTOHA C €ro YacTOTON. DHEpPrust U UMIyNbe GpoToHa. OTKpHITHE
u uccnenoBanue Gorordpdekra. Ompitel A. I'. Ctonerosa. 3akonsl Gporodddekra. Ypasuenue DitHiureiiHa ais ¢o-
to3ddekra. «KpacHas rparunay gorosdpdekra. dapnenue ceera. OnbiTel [1. H. Jlebenera. Xumudeckoe neiicTBue
cBera. TexHHUECKHEe yCTPOWCTBA M IPAKTHYECKOE NpUMEHEHHe: (POTOIEMEHT, (OTOAATINK, COTHEUHast Oarapes,
CBETOJIHOI.
Jlemoncmpayuu
®oTo3( ekt Ha ycTaHOBKE C IMHKOBOU IIIACTHHOM.
HccrnenoBanme 3aKOHOB BHEITHETO QPOTOAPPEKTA.
Ceeroaunon. Comneunas 6atapes.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -uactuil. [Inmanerapuas moaens atoma. Ilo-
crynarsl bopa. M3nydenue u norinomieHre (GOTOHOB MpH MEPEXOJe aToMa C OJHOTO YPOBHsI SHEPTUH Ha APYTOil.
Bunsr cniektpoB. CriekTp ypoBHEH 3HEpruM aroma Bojaopona. BonmHoBeIe cBoiicTBa uyacTui. BomHbl me Bpoins.
KoprmyckynapHo-BonaHOBOH ayanu3M. CIIOHTaHHOE U BBIHYX/IEHHOE M3TydeHHe. TeXHHUecKue yCTPOHCTBa U Mpak-
THYECKOE MIPUMEHEHHE: CIICKTPAJIbHBIA aHaIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMITBIOTED.
Jlemoncmpayuu
Monens omnbita Pezepdopna. Onpenenenne JUIMHBI BOJHBI Jla3epa.
HaOmronenne nuHeHYaThIX CEKTPOB H3ydenus. Jlasep.
Yuenuueckuii sxcnepumenm, rabopamopusie pabomul
Ha6mronenne TMHEHYATOrO CIEKTpA.
Tema 3. Amommnoe aopo
OKCIIepUMEHTBHI, JOKA3hIBAIOIINE CIOKHOCTh CTpoeHHA sAapa. OTKpeITHE pagrnoakTHBHOCTH. OmbITH Pesep-
(dhopna o ompeAeNeHNIO COCTaBa paTuoaKTUBHOTO M3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Bims-
HHUE PaJUOaKTUBHOCTH Ha JKUBBIE OpraHm3Mbl. OTKpEITHE IPOTOHA M HeiftpoHna. HykionHas mozxens sapa [ eisen-
6epra—lBanenko. 3apsan sapa. Maccosoe uncio sapa. M3otonsl. Anbga-pacnan. DIeKTPOHHBIA U MO3UTPOHHBINA
Gera-pacnaj. ["'aMma-n3yueHue. 3aKOH paJHOaKTUBHOTO paclana. JHEeprus CBsI3U HyKJIOHOB B siape. SnepHble cu-
abl. Jleext macchl sipa. SnepHbie peakuuu. [lenenne u cuHTe3 siep. SnepHblii peakrop. TepMosiiepHbIi cuHTE3.
[Ipobnembl 1 EPCIIEKTUBEI SAEPHON YHEPTeTHUKH. DKOJIOTHYECKUE aCIEKTHI SIEPHON IHEPTEeTHKU. DJIeMEHTapHbIE
gacTULBl. OTKPBITHE MTO3UTPOHA. MeTo/1bl HAaOMIOCHUS M PETHCTPALMHY 3JIEMEHTapHbIX YacTHLl. DyHIaMeHTanbHbIe
B3auMoeiicTBusl. EanHcTBO u3nueckol kapTuHbl Mupa. TeXHHYecKHe yCTPOWCTBA U NMPAKTHYECKOE IIPUMEHEHHE:
JI03UMeTp, Kamepa Bunbcona, saepHblil peakTop, atoMHast bomoa.
Hemoncmpayuu. CaéTunK HOHU3UPYIOIINX YaCTHUII.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanue TpekoB 9acTHIl (TI0 TOTOBBIM (hoTorpadusim).
Pa3znen 8. DjieMeHTBI ACTPOHOMMU U ACTPOPU3NKHU



Oransl pa3BUTHs acTpOHOMHMHU. [IpuKiagHOe U MUPOBO33pPEHUECKOE 3HAUCHHE acTpOoHOMHUU. Bun 3Bé3qHoro
HeOa. Co3Be3qus, sIpKUe 3BE3MbI, TUIaHEThI, UX BuauMoe JBmwkeHne. ConHeunas cucrema. Connue. ConHedHast ak-
TUBHOCTB. VcTouHMK 3Heprun ComnHua u 3BE37. 3BE3/ABI, UX OCHOBHBIE XapaKTEePUCTHKH. J(uarpaMma «CHeKTpalib-
HBII KJIacC — CBETUMOCTBY. 3BE3/Ibl TTIaBHOI MOC/IE0BATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS 3BE3]
TJIaBHOM MOcJeq0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3B€31. CoBpeMeHHBbIE NPEACTaBICHUSA O MPOUCXOXKACHUHN U
spomorun ConHIa w 3BE3A. DTambl KU3HU 3BE3M. Mureunsnii [Iyte — Hama [ManmakTtuka. [lomoskeHne u IBMKEHHE
Comnna B Nanmakruke. Tumer ranaktuk. Pagmoragaktuku u kBazapsl. UEpHBIE IBIPHI B sSApax rajakTHK. BceneHHas.
Pacmmpenne Beenennoit. 3akon Xab6ma. Pa3beranne ranakruk. Teopus Bonpmoro B3peiBa. PenmkToBoe u3myde-
Hue. MacmrabHas cTpykrypa Beenennoli. Meraranakruka. HepeméHnasie mpo0iieMsl acCTpOHOMHUH.

Yyenuuecxue nabniooenus

HabmroneHnst HeBOOPY)KEHHBIM TJIA30M C HCHOIB30BAHUEM KOMIIBIOTEPHBIX NMPHUIOKEHUN [UIS OTPEEICHUS
MOJIO’KEHHSI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CEeBEpHOTO MONyIIApHs U sSpKUe 3BE3-
1. Habmonenus B Teneckon JIyHel, mianeT, Mieunoro [lytu.

O000marniee NIOBTOPeHNE

Ponb (¢u3MKHM M aCTPOHOMHH B SKOHOMHYECKOH, TEXHOJIOIMYECKOH, COLMAIBHON M 3TUUECKON cdepax nes-
TENILHOCTH YE€JIOBEKa, POJIb U MECTO (PU3UKH M aCTPOHOMHUH B COBPEMEHHOI Hay4HOH KapTHHE MHUPA, POJIb (HU3ude-
CKoli TeopuH B pOPMHUPOBAHHUH NPENICTABICHUH O (M3MIECKON KapTUHE MUpa, MECTO (PU3NYECKOW KapTHUHBI MUpa B
001IeM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJICTABICHUH O IIPUPOE.

MexnpeamMeTHble CBA3U

Wzyuenne kypca ¢uzukn 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C yUETOM COMEPKATEIbHBIX MEX-
MPEMETHBIX CBSI3€H C KypcaMy MaTeMaTHKHU, OMOJIOTHH, XMMHUH, Teorpa(puu 1 TEXHOJIOTHH.

Mesicnpeomemnvle nonsimus, CBA3aHHBIE C W3y4EHHEM METOZOB HAYYHOTO IO3HAHUS: SBJICHHE, HAYIHBIA
(axT, runoresa, pusnyeckas BeIMYMHA, 3aKOH, TEOPHs, HAOIIOICHNE, SKCIIEPUMEHT, MOJICIINPOBAHIE, MOJIEIb, H3-
MepeHHe.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUrOHOMETpHYeCcKre (PYHKINHU: CHHYC, KOCUHYC, TaHTEHC,
KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI U MX NMPOEKIMH Ha OCH KOOPIHMHAT, CIIOKEHHE
BEKTOPOB, MPOHM3BOJIHBIC DJIEMEHTapHBIX (DYHKLMI, MPU3HAKH MOJOOMS TPEYrOJILHUKOB, ONpENeNICHHE IUIOMIaIN
IUIOCKUX (GUryp U 00bEMa Tell.

Buonozus: anekrpudeckue SBICHHUS B XXHBOH NMpHpoO/ie, KonebaTenbHbIe BIKSHUS B )KUBOH IIPHPOE, ONTH-
4YeCKHe SBICHUS B )KUBOW NPUPOJE, IEHCTBHE pPaHallii HA )KUBbIE OPIraHU3MBIL.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMIECKas! CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbl 00pa30BaHUs
KPHCTAININYECKOH PEMIETKH, CIIEKTPAIbHbII aHAIIN3.

T'eozpagpus: MarHUTHBIE TIONTIOCA 3eMJIH, 3aJIE)KH MAarHUTHBIX Py, (OTOCHEMKA 3eMHOH IIOBEPXHOCTH, MPE-
CKa3aHUe 3eMIIETPSICEHUN.

Texnonoeus: TUHUM BIIEKTpOIEpesad, TeHepaTop NEPEMEHHOr0 TOKA, AJIEKTPOABMIaTeNb, MHIYKIIMOHHAS
neyb, paaap, paauonpuéMHUK, TEICBH30p, aHTeHHA, TeiaehoHn, CBYU-meub, MPOSKIMOHHBIN ammapaT, BOJOKOHHAS
OTITHKA, COJIHEYHAsI OaTapes.

MJIAHUPYEMDBIE PE3YJIbTATbI OCBOEHUSI TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBUIET'O OBPA3OBAHMUS

OcBoenue ydeOHOTO mpenmera «@u3mka» Ha ypoBHE cpenHero ooOmero odpasoBaHus (0a30BBIN yPOBEHB)
JIOJDKHO 00€CIHEUYHTh JAOCTH)KEHHE CIICAYIOUIUX JIMYHOCTHBIX, METANPEJAMETHBIX M MPEAMETHBIX 00pa3oBaTEIbHBIX
Pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE PE3yNIbTaThl OCBOSHMS yueOHOro mnpeamera «Pu3uka» IOKHBI OTpaXkaTh TOTOBHOCTH U CIO-
COOHOCTh 00YYarOIIHUXCSl PYKOBOJICTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEW MO3UIUEH JTUIHOCTH, CUCTEMOW IEH-
HOCTHBIX OpPHEHTAIM, MO3UTHBHBIX BHYTPEHHHUX YOEKACHHI, COOTBETCTBYIOUINX TPAIUIIMOHHBIM [IEHHOCTSIM POC-
CHICKOT0 00LIEeCTBa, pacUIMPEHHE )KU3HEHHOTO OIbITA U OMbITA JEATEIBHOCTH B MPOIIECCE PEATU3ANNN OCHOBHBIX
HaIpaBJIeHUI BOCIUTATEIbHON IESITENbHOCTH, B TOM YHCJIE B YaCTH:
1) rpa:ka1aHCKOr0 BOCIUTAHUS:
c(OPMHUPOBAHHOCTh I'PAKIAAHCKON MO3UIMK 00YYarOIerocsl KaKk aKTHBHOTO M OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO
o01ecTBa; MPUHATHE TPAAUIIMOHHBIX 00IIEYEI0BEYECKNX TYMaHHUCTHUECKHX U IEMOKPAaTHYECKNX IIEHHOCTEH;
TOTOBHOCTB BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECaX TPaXIaHCKOro 00IecTBa, y4acTBOBATh B CaMOYIIpaBie-
HUH B 00pa30BaTebHOM OpraHU3aliy; YMEHHE B3aUMOJICHCTBOBATh C COIIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUHU
¢ MX QYHKIMSIMHU U Ha3HAUCHHEM; TOTOBHOCTD K T'yMaHUTapHOM U BOJIOHTEPCKOM e TEILHOCTH;
2) IaTPHOTUYECKOTO BOCTIMTAHMS:
c(OPMUPOBAHHOCTh POCCUHCKON I'Pa’KAaHCKOW MAEHTHYHOCTH, ITATPUOTH3MA; [IEHHOCTHOE OTHOLIEHHE K rocyap-
CTBEHHBIM CHMBOJIAM, JIOCTIKEHHUSIM POCCUIICKHX yUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;
3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO MMOBEACHUS; CIIOCOOHOCTh OLIEHUBATh CUTYAIHIO U MPH-
HUMAaTh OCO3HAHHbIC PEIICHNS, OPHEHTUPYSCh HA MOPAIbHO-HPABCTBECHHBIE HOPMBI M [IEHHOCTH, B TOM YHCIIE B AEs-
TENBHOCTH YYEHOT0; OCO3HAHHUE JINYHOTO BKJIA/IA B TIOCTPOEHHUE YCTOMUMBOTO OyAyIIETO;



4) 3cTeTH4ecKOro BOCHUTAHUSA:
JCTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOT'O TBOPUECTBA, IPUCYILET0 (hPU3NUECKOI HayKe;
5) Tpya10BOrO BOCHIUTAHHUS
MHTEpPEC K pa3iNyHbIM cepaM npodecCHOHANBHON JEeSITeNbHOCTH, B TOM YHCIIE CBS3aHHBIM C (DPM3WKOW M TEXHU-
KOH, YMEHHE COBepllIaTh OCO3HAHHBIH BBIOOp Oynyieil mpodeccuy W peasu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC
TUTaHBL; TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMIO M caMO0Opa30BaHUIO B 00MacTH (PH3UKN Ha MPOTSDKCHUH BCEH
JKH3HU;
6) IKOJIOrH4ecKOro BOCHUTAHHSM:
c(OpPMUPOBAHHOCTH IKOJIOTHIECKOH KyIbTYpBhI, 0CO3HAHHIE TTI00ATBHOTO XapaKTepa 3KOJIOTHIECKHUX MPo0IIeM;
IUIAHUPOBAHME U OCYLIECTBIICHUE ACHCTBUN B OKPYKalOLIEH cpeie Ha OCHOBE 3HAHUS LieJIel YCTOMUNBOIO Pa3BUTHS
YeJIOBEUECTBA; PACIIMPEHHUE OIIBITA AESTEIbHOCTH YKOJIOTHUECKOH HAPaBICHHOCTH HAa OCHOBE MMEIOIINXCS 3HAHNH
1o Gu3uKe;
7) HEHHOCTH HAYYHOTO MO3HAHUS:
c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;
OCO3HaHHE LIEHHOCTH HAay4YHOH NEATeIbHOCTH, TOTOBHOCTH B MpPOIECCe M3YyueHMsl (PU3MKH OCYILECTBIATH MPOEKT-
HYIO0 1 UCCJICAOBATCIILCKYIO JCATCIIbHOCTh MHANBUAYAJIbHO U B I'PpYyIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIe yHHBepPcalbHble YueOHbIE 1eiiCTBUSA

Ba3oBble Jlornueckue AeicTBUA:
® CaMOCTOATEIHHO (POPMYIHPOBATH U AKTYaIU3UPOBATH MIPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e OIpEAEeNATH LU NESITEIFHOCTH, 3a11aBaTh TapaMeTPhl M KPUTEPUH UX TOCTIDKCHUS;
® BBIBIISATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMAaTPHBAEMBIX (DH3HUECKUX SBICHUAX;
e pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMbI ¢ YUETOM aHAIN3a UMCIOIIUXCSA MATePHAIbHBIX U HEMaTEPUATbHBIX
pecypcos;
® BHOCHUTH KOPPCKTUBLI B JACATCIIbHOCTD, OUCHUBATL COOTBETCTBUEC PE3YJIbLTATOB LCIIAM, OLICHUBATL PUCKH TOCJICA-
CTBUH JESITEIBHOCTH;
® KOOPAMHHPOBATH U BBINOJHATH pabOTy B YCIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO M KOMOMHHPOBAHHOTO B3aHMO-
JIEWCTBHS; pa3BUBATh KPEAaTUBHOE MBIIIJICHUE IPH PELICHUH KU3HEHHBIX MIPOOIIEM.

Ba3oBble HcciieqoBaTeIbCcKue AeiiCTBUA:
® BIJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU IMIOHATHSIMU M METOJaMH (pr3HIecKOi HAyKH;
® BIJIA/ICTh HABBIKAMH y4eOHO-HMCCIIEI0BATENILCKON U ITPOEKTHOMN EATEIBHOCTH B 00/1aCTH (DM3HUKH, CIIOCOOHOCTHIO
¥ TOTOBHOCTBIO K CAMOCTOSITEIIHHOMY ITOMCKY METOJOB pEIICHHMs 331a4 (PU3NYECKOro COAep KaHus, MPUMEHEHHIO
Pa3IMYHBIX METOZOB ITO3HAHMS;
® BJIAACTh BHUJAaMU JCATCIBHOCTU MO IMOJYYCHUIO HOBOI'O 3HAHHA, €TO0 MHTCPIPETAHU, npeo6pa3013aHmo " 1pu-
MEHEHHIO B Pa3JINUHbIX YYEOHBIX CUTYalUsIX, B TOM YHCJIE IIPH CO3JIaHUH y4eOHBIX IIPOEKTOB B 00J1aCTH (DU3HUKH;
®  BbBIABJIATH NPUYUHHO-CJICACTBEHHBIC CBA3U U AKTYaJIM3UPOBATH 3a/la4y, BbIIBUTATh TUIIOTE3Y eé peuicHuA, Haxo-
JIUTh ApPIYMEHTBI JUIs JOKa3aTeNIbCTBA CBOUX YTBEPKACHUMN, 3a1aBaTh IIAPaMETPhl U KPUTEPUU PEILLICHUS;
® AHAJIM3UPOBATH MOJYYECHHBIC B XOAC€ PCIICHUA 3alauU PE3YJIbTAaThl, KDUTHUCCKU OLCHUBATH UX JOCTOBCPHOCTD,
MPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;
e CTaBUThH U (pOpMyIMpPOBaTH COOCTBEHHBIE 331a4H B 00Pa30BaTEIbHON JISSTENEHOCTH, B TOM YHCIIE IPH U3YYEHUN
(U3MKY; 1aBaTh OLEHKY HOBBIM CHUTYAIlUsIM, OLICHUBAThH IIPHOOPETEHHBI OIIBIT;
® YMETb IIEPEHOCUTH 3HAHUS 110 (PU3HKE B MIPAKTUUECKYIO 00JIaCTh KHU3HEACATEIHHOCTH;
e yMETb MHTETPUPOBATH 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00IacTel;
e BBHIJIBUraTh HOBBIE UJIEH, IPEUIaraTh OPUTUHAIBHBIE TOAXObI U PELIEHHUS;
® CTaBHUTH HpO6J’IeMLI " 3a1a49u, JOIMYCKAOMIUE aJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ undopmanueii:
® BJIAJACTHh HABbIKAMU IMOJIYYCHUA I/IHq)OpMaLII/II/I (bPI3I/I‘I€CKOFO COICPKAaHUA U3 MCTOYHHUKOB pa3HbIX TUIIOB, CaMO-
CTOSATENIFHO OCYIIECTBIIATH MOUCK, aHAJIN3, CHCTEMATH3AIMIO M MHTEPIPETALNI0 HH(POPMAIINK PA3IUIHBIX BUIOB U
(hopM TpescTaBIeHNS; OIICHUBATh JOCTOBEPHOCTh HHPOPMALINH;
® JCIIOJB30BaTh CPeICTBa MH(MOPMALMOHHBIX M KOMMYHHKAlIIMOHHBIX TEXHOJOTHI B PEHIEHHMH KOTHUTHBHBIX,
KOMMYHHUKaTUBHBIX U OPTraHNU3allMOHHBIX 331a4 ¢ coOoaeHeM TpeOOBaHHI SIPrOHOMHKH, TEXHUKH O€3011acHOCTH,
THT'HEHBI, pecypcocOepesKeHNs, TPABOBBIX M 3THUECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€3011acHOCTH;
® CO37aBaTh TEKCTHI (PU3UUECKOTO COJEPKaHUS B paslIMUHBIX (opmarax ¢ y4€ToM Ha3HA4eHHs MH(POpPMalUu U
LeJIEBOI ayJUTOPHUH, BEIOMpast ONTHMAIIbHYIO (OPMY IPE/ICTABICHHS U BU3YaIH3aLIUH.

KoMMyHnKaTHBHBIC YHUBeEPCaAJbHbIE YieOHbIe JelicTBUS:

OCYIIECTBIIATH OOIICHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOH NEATEILHOCTH;
pacno3HaBaTh MPEANOCHUIKN KOHPINKTHBIX CUTYaIM ¥ CMT4aTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTHYHO M3/1araTh CBOIO TOUKY 3PEHHMS C UCTIOIB30BAHUEM S3BIKOBBIX CPEACTB;
MOHMMATh U UCIIOJIb30BATh IPEUMYILECTBA KOMAHIHONW M MHINBHUIYaJIbHOM PabOTHI;
BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOIIMX WHTEPECOB M BO3ZMOXKHOCTEH KaXKII0TO
4JIeHa KOJIJIEKTHUBA;



e [IPUHUMATbH LIEIM COBMECTHOH AEATENbHOCTH, OPTaHU30BLIBATh U KOOPAUHHUPOBATH AEHCTBUS MO €€ TOCTUXKE-
HHIO: COCTABIIATH IUIAH JICHCTBHH, paclpeaessITh PoJid ¢ y9€TOM MHEHHH y4aCTHHKOB, 00CYXIaTh Pe3yJbTaThl COB-
MECTHOI paboThI;
® OLICHWBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJOro Y4aCTHHKA KOMaHIbl B OOLIMI pe3yJbTaT Mo pa3paboTaHHBIM
KPHUTEPHSIM;
e TpeIaraTh HOBBIC MPOEKTHI, OLICHUBATh HICH C MO3WLIUK HOBH3HBI, OPUTHHAIBHOCTH, IPAKTHYECKON 3HAUNMO-
cTH;
® OCYMIIECTBISITH MMO3UTUBHOE CTPATETHUECKOE MOBEICHNE B PA3IMYHBIX CUTYalHsX, MIPOSIBISTE TBOPUECTBO U BO-
oOpakeHne, OBITh HHAITUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanms:
® CaMOCTOSITEJIFHO OCYIIECTBIISTH MO3HABATENBHYIO AEATEIBHOCTh B 00JacTH (DPU3UKK M aCTPOHOMHMH, BBISIBISTH
npoOJIeMbl, CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSITENBHO COCTABJISATh IUIAH PEIICHUs pacu€THBIX U KaueCTBEHHBIX 3a/1a4, TUIaH BHITIOJHEHUS NPaKTUYECKON
paboThI ¢ y4ETOM UMEIOIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IPENIIOYTCHHH;
 J[aBaTh OLICHKY HOBBIM CUTYallUsIM;
® pacmMpATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX PENOYTCHNH;
e [leNaTh OCO3HAHHBIN BBHIOODP, apryMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBCHHOCTD 32 PEIICHHE;
® OIICHMBATH MPHOOPETEHHBII OIIBIT;
e crioco0cTBOBaTH (HOPMHUPOBAHUIO M MPOSBICHHUIO SPYIUNNHU B 001aCTH (DM3HUKH, IIOCTOSHHO TOBBIIIATH CBOM 00pa-
30BaTENbHBIN U KYJIbTYypHBIH YPOBEHB.

CaMOKOHTPO/Ib, SMOIUOHAJILHBIN HHTELIEKT:
e JaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBHI B AEATEIBHOCTh, OLICHUBATh COOTBETCTBUE pE3yJIbTa-
TOB LIEJIAM;
® BIQJICTh HAaBBIKAMH IMO3HABATEJIbHOW pe(IIEeKCHMH KaK OCO3HAHUS COBEPINACMBIX JICHCTBUH W MBICIUTEIBHBIX
MIPOIIECCOB, UX PE3yNbTATOB M OCHOBAHUIA;
UCIIOJIb30BaTh NPUEMBI Pe(IICKCHH JIIS OLIEHKH CUTYal[UH, BEIOOpa BEPHOTO PELICHUSL;
YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO NMPHHUMATH PELICHHS 110 UX CHIDKCHUIO;
MPUHAMATh MOTUBBI M pTYMEHTHI JPYTHX ITPH aHAIN3€ PEe3YIbTaToB JEATeIbHOCTH;
NPUHAMATH ce0sl, TOHUMas CBOU HEJOCTaTKH M JJOCTOMHCTBA;
MPUHAMATh MOTUBBI M pTYMEHTHI IPYTHX IIPH aHAIN3€ Pe3yIIbTaToB JEATeIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTHX Ha OIIHOKH.

B mporiecce AOCTHKEHHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBbI 110 (pU3HKE Il YPOBHSI CPEAHETO
o01ero odpazoBaHusi y 00y4aroIIUXCsl COBEPILEHCTBYETCSl AIMOIMOHAIBHBIA WHTEIUIEKT, Tpeonararimui chop-
MHUPOBaHHOCTb:

e CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTH MOHUMATh CBOE AMOIMOHAIFHOE COCTOSHHE, BUIETh HAIpPaBICHUS
pa3BUTHsI COOCTBEHHOW 3MOLIMOHAIILHOM Cepbl, ObITh YBEPEHHBIM B cede;
® CaMOpETyJINPOBAaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTh 32 CBOE MOBEACHHE,
CIIOCOOHOCTD a/IalITUPOBATHCS K SMOIMOHAILHEIM U3MEHEHHSM U TIPOSIBIISATh THOKOCTD, OBITH OTKPBHITHIM HOBOMY;
e BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMIEH CTPEMJICHHE K IOCTI)KEHHIO LIEJU W yCIIeXy, ONTHMHU3M, MHUIMATHB-
HOCTb, YMEHUE JIEHICTBOBATh UCXOS U3 CBOUX BO3MOXHOCTEH;
® OMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh NMOHUMATh AMOIMOHAIBHOE COCTOSHHUE JPYT'HX, YIUTBHIBATh €r0 IPH OCY-
IIECTBJICHUH OOILEHHMSI, CHOCOOHOCTH K COYYBCTBHIO M COIIEPEKHBAHUIO;
® COUMAIBHBIX HABBIKOB, BKIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C IPYTHMH JFOABMH, 3a00THUTHCA,
MPOSIBIIATE MHTEPEC M pa3penath KOH(INKTHI.

NPEJMETHBIE PE3YJIbTATBI

K xonmy obydenus B 10 kijiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM yYpOBHE JOJDKHBI OTpaxaTh CHOPMH-
POBaHHOCTH Y 00YHYaIOIINXCSl YMEHHUIA:
® JIEMOHCTPHpPOBAThH Ha NMPUMEPAX POJIb U MECTO (U3UKU B ()OPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MU-
pa, B pPa3BUTUU COBPEMEHHOM TEXHUKHU ¥ TEXHOJOTHH, B IPAKTUUECKON AEATEIbHOCTH JIIOAEH;
® YUYNTHIBATh TPAHULBI IIPUMEHEHUS U3YyUEHHBIX (PU3NYECKUX MOJIEJNICH: MaTeprabHasl TOUKa, HHEpIHalbHast CH-
cTeMa OTcyéra, adCOJIIOTHO TBEPJOE TEJ0, MICAIbHBIH I'a3, MOJEIN CTPOCHUS ra3oB, )KUAKOCTEH M TBEPIBIX Tell,
TOYEYHBIH 3JIEKTPUUYECKHUIT 3aps/] IIPU pelieHnH (PU3NUECKHX 3a]ay;
e pacro3HaBaTh GPU3NYECKHUE SIBJICHUS (IPOLECCHI) U OOBICHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-
KHHETHYECKOH TEOPUH CTPOCHHMS BEIIECTBA M JICKTPOAWHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE HPSMOJINHEH-
HOE JIBIDKEHHE, CBOOOJHOE MaJeHHE Tell, JBIKCHUE 110 OKPY)KHOCTH, MHEPLs, B3auMoaeiicTue ten, nuddysus,
OpOYHOBCKOE JBIKEHHUE, CTPOCHHE JKUAKOCTEH 1 TBEPIBIX TEJl, NI3MEHEHUE 00bEMa T IPU HarpeBaHUM (OXITaxKe-
HHH), TEIUIOBOEC PaBHOBECHE, HCTIAPEHHUE, KOHJICHCAIINS, ITABICHNE, KPUCTAIIIN3AIMS, KUIICHNE, BIAKHOCTh BO3/1Y-
Xa, TIOBBIIICHUE AABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYZAE, CBA3b MEXKIY IapaMeTpaMu COCTOSIHUS
ra3a B M30IpOLECcCaX, MEKTPU3ALHNS T, B3aNMOJCHCTBHE 3apsI0B;



® OIHKCHIBATH MECXAHHYCCKOEC JIBHKCHHUE, UCIOJB3ys (U3NYECKUC BEIUYMHBL KOOPIWHATA, IYTh, ICPEMCIICHHE,
CKOPOCTh, YCKOpPEHHE, Macca Teja, CUila, UMIYJIbC Tella, KHHeTUYeCcKasl SHeprusl, MOTEHI[MANIbHAs YHEPT U, MEXaHH-
4eckas paboTa, MEXaHHUYECKash MOIIHOCTh; MPU OMHMCAHUU MPABHIBHO TPAKTOBATH (PH3MUCCKHUI CMBICI UCIOJIB3Ye-
MBIX BEJIMYMH, MX 0003HAYCHHUS U CIUHUIIBI, HAXOAUTH ()OPMYJIbI, CBSI3BIBAIONINE TAaHHYIO (DU3UUCCKYIO BEIUYUHY C
JIPYTUMH BEIMYHMHAMU;
® ONHCHIBATH M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBIICHUS, HCIIONB3YS (U3NIECKUE BEITMYNHBL: TaB-
JICHWE Taza, TeMIIepaTypa, CPEeIHI KHHETHYECKast SHEPTH XaOTHISCKOTO ABIKCHHUS MOJICKYJI, CPETHEKBAAPATHY-
Hasi CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA SHEPIHa, padora raza, Ko3(ppUIMeHT MoIe3HOro Iei-
CTBHSI TETUIOBOTO JIBUTATEIIS; TIPH ONHMCAHUH NPABIIIBHO TPAKTOBATh (PM3WUECKHUN CMBICT MCHOIB3yEeMBIX BEIHUYHH,
X 00O3HAYCHUS M IWHUIBI, HAXOAUTH (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3NIECKYIO BEIMIHUHY C IPYTUMH Be-
JTYUHAM;
® OIMCHIBATh W3YYECHHBIE DJIEKTPUUECKHUE CBOIMCTBA BEIECTBA U AJIEKTPUUYECKHUE SIBICHUS (MPOLECCHI), UCIOIB3YS
(hu3KMYecKre BEITUYUHBL: JICKTPUUICCKUN 3apsi, JCKTPUICCKOE MOJe, HAMPsHKEHHOCTH MOJIs, MOTEHIINAT, Pa3HOCTh
MOTEHIIMAJIOB; TIPU OMUCAHWU TPABHIILHO TPAKTOBATh (YM3UYCCKUN CMBICI UCIIOJIE3YEMBIX BEIMYHMH, X 0003HAYEC-
HUS ¥ €IMHUILIBL, YKa3bIBaTh (hOPMYIIbI, CBS3BIBAIOLINE IAHHYIO (DPM3HMYECKYIO BETMYUHY C IPYTHMHU BEIMYHMHAMU;
® AHANM3UPOBATH (U3MYECKUE MPOLECCHl U SIBJICHUS, UCIONB3Ys (pU3NUecKre 3aKOHBI M IPHHIMIBL 3aKOH BCe-
mupHoro TsaroteHus, |, |1 u |1l 3axorsr HetoTOHA, 3aKOH COXpaHEHHS MEXaHHUCCKOW YHEPTHH, 3aKOH COXpPaHCHUS
HUMITYJIbCa, TPUHIINAIT CYTIEPIIO3UIIUH CHJI, TIPUHIIATT PABHOIPABUS MHEPIHAIHHBIX CHCTEM OTCUETa, MOJEKYISIPHO-
KHHETHYECKYIO TCOPHIO CTPOCHHS BEUICCTBA, TA30BBIC 3aKOHBI, CBSI3b CPEIHEH KMHETHYECKOH YHEPTUH TEIIOBOTO
JIBIDKEHUS MOJICKYJ ¢ aDCOJIOTHOM TeMIlepaTypoi, IEPBBIN 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHCHHUS DIICKTpHIC-
CKOTO 3apsaa, 3akoH KymoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MaTeMaTHIECKOE BhIpa-
JKCHHE M YCIIOBHA (TPaHUIIBI, 00JIaCTH) IPHMEHUMOCTH;
e O00OBACHATH OCHOBHBIE MPUHIUIBI ACHCTBHSA MallUH, IPUOOPOB M TEXHUUECKUX YCTPONCTB; pa3nuyaTh yCIOBUS
uX 0€30MacHOTO UCIOJIh30BAHUS B MIOBCEIHCBHOMN JKU3HUY;
®  BBINIOJHATH OKCIICPUMEHTHI 10 UCCIICTOBAHUTIO (1)I/ISI/ILIGCKI/IX SIBJICHUU U IMMPOUECCOB C UCIOJb30BaAHUCM IPAMBIX U
KOCBCHHBIX M3MEPCHHHU, MPH 3TOM (OPMYJIHPOBATh MpoOIeMy/3aady U THUIOTE3y Y4eOHOrO IKCIEPUMEHTa, COOH-
paTh YCTaHOBKY U3 IPEJIOKEHHOTO 000PYA0BaHUS, IPOBOAUTD OIBIT U (JOPMYIHPOBATH BHIBOIBI;
® OCYIICCTBIITH NPSMBIE U KOCBEHHBIC M3MEpeHHs (PH3MUYECKUX BEIWYHH, IIPH 3TOM BBHIOMPATH ONTHMAIBHBINA
croco0 M3MEpPEeHHS U HCIIOIH30BaTh U3BECTHBIC METOMIBI OIICHKH MOTPEIIHOCTEH H3MEPEHH;
® WCCIICIOBATh 3aBHCHMOCTH MEXAY (U3NYCCKHIMHU BEIMYMHAMHU C HCIIONH30BAHHUEM TIPSMBIX H3MEpPEHHH, TPU
9TOM KOHCTPYHPOBaTh YCTaHOBKY, (PHKCHPOBATh Pe3yJbTATHI MONIYUYCHHON 3aBHCHMOCTH (PU3UUECKUX BEIUYHH B
BUzIe TaOIHII ¥ Tpa)UKOB, JENIaTh BEIBOJBI IO Pe3yIIbTaTaM UCCIICIOBAHMS;
e coOmromaTh MpaBUiIa OE30MACHOTO TPYAA MPH MPOBEACHUHM UCCICIOBAHUN B paMKax y4eOHOTO IKCIIEPUMEHTA,
y4e0HO-HUCCIIEeI0BATENILCKON U TPOEKTHOW JIEATEIHHOCTH C UCIIOJIb30BAHUEM HU3MEPHUTENBHBIX YCTPOUCTB 1 Jabopa-
TOPHOTO 00OPYIOBAHUS;
e pemiath pacy€THBIE 337a4UH C SBHO 33JJaHHOU (PU3NIECKON MOJIENbIO, UCTIONB3Ys (PU3NUecKre 3aKOHBI U MIPUHIIH-
TIbl, HA OCHOBE aHaJM3a YCJIOBHS 3a7a4y BEIOUpaTh (PU3UUECKYIO MOJEINb, BBIACIATh (DH3HMUECKHEe BETMYUHBI U (op-
MYIJIbI, HGO6XOI[I/IMI)IG JJIA eé peuieHus, MpOBOANUTH paC‘IéTLI " OLCHUBATH PCAJIBHOCTD MOJYYECHHOI'O 3HAYCHUA (1)1/1-
3WMYECKOH BETUINHBL;
e pemaTh Ka4eCTBEHHBIC 3aJ[ad: BHICTPAMBATH JIOTHUECKH HEMPOTHBOPEUYHBYIO IIEIIOYKY PACCYKACHUH ¢ OmOpon
Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NIECCKUE SBIICHUS;
® WCIOJB30BaTh MPHU PEIICHUH YYCOHBIX 33]1a4 COBPEMEHHbIC HH()OPMAIMOHHBIC TEXHOJIOTHHU JUIS ITOMCKA, CTPYK-
TYPUPOBAHUS, HHTCPIPETAIIMYA W TPEACTABICHUS YICOHOH WM HayYHO-TOMYISPHON WH(OPMALUK, TOITYICHHON H3
Pa3IMIHBIX UICTOYHUKOB, KPUTUICCKH aHATM3UPOBATh MOJIyYaeMyt0 HH)OPMAIIHIO;
® IIPUBOAWTH IPUMEPHI BKJIAJAa POCCHUHCKHX M 3apyOeKHBIX y4EHBIX-(OM3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE
MIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;
® JCIIOJB30BaTh TCOPETUICCKHUEC 3HAHUA 110 (1)1431/11<e B HOBCG}IHCBHOI\/’I JXKU3HU I oOecrieueHnst 0E€30MMaCHOCTH npu
obparnieHnu ¢ mpudbopaMu U TEXHUIECKUMH YCTPOHUCTBAMHU, AJISI COXPAHEHHS 37/0POBbS U COOIOACHMSI HOPM DKOJIO-
THYECKOTO TIOBEJICHUS B OKpYJKaroIei cpee;
e paboTaTh B TPYIIIE C BHITOJHCHUEM Pa3IIMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATH PabOTy TPYIIIE, PAIlHOHAIb-
HO pachpeaessiTh 0053aHHOCTH M TUIAHHPOBATH JCSITEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJCKBAaTHO OLICHUBATH
BKJIQJT KQXK]IOTO U3 YYACTHUKOB TPYIIIEI B PEIICHHE PacCMAaTPHUBAEMOM IPOOIEMEL.

K xony o0yuenus B 11 kiaacce mpeaMeTHbIE Pe3y/IbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh CPOPMHU-
POBAaHHOCTH Y OOYYAIOIINXCS YMCHHUI:
® JICMOHCTPHPOBAThH HA MPUMEPaX POJb U MECTO (PU3UKH B (POPMHUPOBAHUHM COBPEMECHHOW HAYYHOW KAPTHUHBI MU-
pa, B pa3BUTHU COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B MPAKTHUYECKOU IESITEIIbHOCTHU JIFOJIeH, IETOCTHOCTD U €/IMH-
CTBO (PM3UIECKOH KaPTHHBI MUPA;
® VUNTHIBATh TPAHUIBI MIPUMEHEHUS W3YUCHHBIX (DU3WYECKHX MOJENECH: TOUYEUHBIH SJCKTPUYECKUH 3apsm, JTIyd
CBeTa, TOUCUHBII NCTOYHHK CBETA, SiIEPHAsI MOICIh aTOMa, HyKJIOHHAS MOZENh aTOMHOTO sApa IPH PEeIICHUN (H-
3MYECKUX 337124,



e pacro3HaBaTh (PU3NUECKHE SBICHUS (POLECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB JICKTPOANHAMUKY U KBaH-
TOBOH (PM3MKHU: AIIEKTPUUECKAsl TPOBOAUMOCTb, TEINIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3a-
MMO/ICHICTBUE MarHUTOB, JJICKTPOMAarHUTHas WHIYKIUS, JEHCTBHE MarHUTHOTO IOJISI HAa MPOBOJHHK C TOKOM H
JBIDKYIIMHCS 3apsijl, DJIEKTPOMarHUTHBIE KOJIeOaHHUs M BOJIHBI, NMPSIMOJIMHEHHOE paclpoCTpaHeHHE CBETa, OTpake-
HHe, mpejomiieHne, nHrepdepeHnns, Tudpakuus ¥ NONIpH3aLMs CBETa, TUCIEPCHs CBeTa, (POTOIIEKTPUIECKHUH
3¢ ekt (poToaddexT), cBeTOBOE NaBICHNE, BOSHUKHOBCHHE JTMHEHYATOTO CIIEKTPa aTOMa BOJIOPO/IA, €CTECTBEHHAS
Y HCKYCCTBEHHAsI paIN0AKTHBHOCTH;

e OIMCHIBAaTh U3YUCHHBIC CBOMCTBA BEINECTBA (DIEKTPUICCKUE, MATHUTHBIC, ONTHYECKUE, IEKTPHIECKYIO IIPOBO-
JVMOCTb Pa3JIMYHBIX CPEN) W JIICKTPOMArHUTHBIE SBICHUS (IPOLIECCHI), NCTIONB3Ys (HM3MUECKHUE BEINYNHBI: 3JIEK-
TPUYECKUH 3apsill, CHJIAa TOKA, 3JEKTPUIECKOE HANPSDKEHUE, NEKTPUUCCKOE CONPOTHBICHUE, PAa3HOCTh IOTEHIIHA-
JIOB, 3JIEKTPOABIDKYIIAsA CHIa, paboTa TOKA, MHAYKIMS MarHUTHOTO HOJIA, chia Ammepa, cuia JlopeHa, HHIyKTHuB-
HOCTH KaTYIIKH, YHEPTHsl JJIEKTPUUECKOTO U MAarHUTHOTO IOJIEH, MepHO M YacToTa KoJleOaHUH B KOieOaTeIbHOM
KOHTYpE, 3apsi/] ¥ CHIa TOKa B IIPOIECCe TAPMOHMYECKHUX 3JIEKTPOMAarHUTHBIX KoJjieOaHMH, OKyCHOE PacCTOSHUE U
ONTHYECKasi CUJIa JIMH3bI, IPU ONHMCAHWUH MPABUILHO TPAKTOBATh (PU3UUECKUN CMBICH HCIIOJIBb3YEMBIX BEIMYHH, MX
0003HaUEHHUSI M €IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE AaHHYIO (DU3NUECKYIO BEJIMYHMHY C APYTUMH BEIH-
YHHAMU;

® OINCHIBATh M3YYEHHBIC KBAHTOBBIC SIBIICHHS W MPOLECCHI, UCIONB3YS (U3MUECKHE BEITHUUHBL: CKOPOCTH 3JIEK-
TPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTAa CBETA, YHEPTHUsI U MUMITYJIbC (POTOHA, TIEPHOJ MOIypacIaza, SHEPTUs
CBSI3M aTOMHBIX SA€p, IPH OIMCAHUU IPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCIOIB3YEMBIX BEITHUIHH, HX 000-
3HAYEHHS W CIUHHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (QU3HMUECKYIO BEIHMUHHY C IPYTHMMH BEJIHMIHHA-
MH, BBIYHCIISATH 3HaUCHHUE (PU3NIECKON BEITMIHMHBI;

® AHAIM3UPOBATH (PU3WIECKUE MPOLECCHl U SBJICHHS, UCHONB3Ys (pU3nUecKue 3aKOHBI W MPHHIMIEL 3akoH OMma,
3aKOHBI TIOCJIE/IOBATENILHOTO U MapaJlIeIbHOTO COCMHEHNUs TPOBOAHUKOB, 3akoH Jlkoyns—JIeHa, 3aKoH 3JIeKTpo-
MarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTpaHEHHsI CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI Ipe-
JIOMJICHHSI CBETa, ypaBHeHHe DWHIITeHHa it poTodddekTa, 3aKOH COXpaHEHUS] SHEPTUH, 3aKOH COXPAHCHUS HM-
MyJIbCa, 3aKOH COXPAaHEHHs AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHs MacCOBOTO 4Hcia, MocTynaTsl bopa, 3akoH
PaaroaKTUBHOIO paclaja, Py 3TOM pa3iiMyarh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €F0 MaTeMaTHUeCKOe BhIpaxe-
HUE U yCJIOBUs (TpaHUIbl, 00J1aCTH) MPUMEHUMOCTH;

e OIpeAeNATh HANpaBJICHUE BEKTOpa MHAYKIMM MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM, CHJIBI AMIEpa U CHIIBI
Jlopenua;

® CTPOUTH U OITUCHIBATH H300paKEHHUE, CO31aBAEMOE TUNIOCKNUM 3€PKaJloM, TOHKOH JIMH3011;

®  BBINOJHATH SKCIIEPUMEHTHI 110 HCCIIC0BAHUIO (PU3NYECKHX SIBJICHUI M IPOLIECCOB C MCIOIb30BaHUEM MPSMBIX U
KOCBEHHBIX M3MEPEHMH: MIPH 3TOM (GOpMyIMpoBaTh MpodiaeMy/3aaady U TUIOTe3y y4eOHOTo 3KCIEepHMEeHTa, COOH-
paTh YCTaHOBKY U3 IPEJIOKEHHOTO 000PYA0BaHUS, IPOBOAUTD OIBIT U (POPMYJIHPOBATH BHIBOIbI;

® OCYUIECTBISITh NPSIMBIE U KOCBEHHbIE M3MEpEHHs (DU3UUECKHX BEIWYMH, NPU 3TOM BBIOMPATh ONTUMAJIbHBIN
CIOCO0 U3MEPEHUsI U MCII0JIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEITHOCTEH H3MEPEHHH;

® JiCcClIeZoBaTh 3aBUCUMOCTH (DU3UUECKHUX BEJIMYHMH C UCIIOJIB30BAHUEM IIPSIMBIX M3MEPEHHIA: IIPU 3TOM KOHCTPYH-
pOBaTh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYSHHONW 3aBUCUMOCTH (DU3UUECKHX BEIMYMH B BHE TAOIHI U
rpaduKoB, JieNaTh BHIBOJIBI 10 pe3yJIbTaTaM HCCIIeI0BaHUS;

e cobOmronaTh mpaBuia 0€30MacHOrO TPyJa MPH NMPOBEICHUH HCCIICTOBAHUM B paMKax y4eOHOTO HKCIIEPUMEHTA,
yueOHO-HCCIIeI0BATENILCKOM M TIPOEKTHOM JESITEILHOCTH € UCIIONb30BaHUEM M3MEPHTENbHBIX YCTPOUCTB M Jabopa-
TOPHOTO 00OPYIOBAHUS;

e pemaTh pacyETHbIE 33a4M C SBHO 33/laHHOM (PU3UUECKON MOJIEIIBIO, HCIIONIB3Ysl (PU3NUECKHE 3aKOHBI U TIPHHIIU-
TIbl, HA OCHOBE aHAJIM3a YCJIOBHS 337a4M BEIOMpATh (PU3NUECKYIO MOAEINb, BBIACIATh (DM3MUECKHE BEIMUUHEI U (op-
MYJIbI, HEOOXOJUMbIE JUIsl €€ pelIeHHs, TPOBOAUTh PACUETHl U OLIEHUBATh PEATbHOCTh MOJYYEHHOTO 3Ha4YeHHs (u-
3UYECKON BEJIMUMHBI,

e peliaTh KaueCTBEHHBIC 33[]a4y: BBICTPAMBATh JIOTHYECKH HENPOTHUBOPEUMBYIO IIEMIOYKY PACCYXKICHUIH C OMOpon
Ha U3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3UUECKHE SIBJICHUS;

® HCIIOJIB30BATh IIPU PEIICHHH yueOHbIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIOHHBIE TEXHOJIOTUH JUIS ITOUCKA, CTPYK-
TYpPUPOBAHUS, UHTEPIPETALMHM U TPEJCTABICHHUS Y4eOHOW M Hay4qHO-NOMYJSIPHON MH(OpManuK, MoJydeHHOH U3
Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOJIy4aeMylo HH)OPMALHIO;

e OOBSACHATH NMPUHIMITBI JEHCTBUS MAIlMH, MPUOOPOB W TEXHUYECKHX YCTPOMCTB, pa3jiMuaTh yCIOBHS UX 0e3-
OTIACHOTO HCIIOJIb30BaHMs B ITOBCEHEBHOM XKN3HH;

® IIPUBOJAUTH NMPUMEPHI BKJIAJa POCCHHCKHX M 3apyOeKHBIX YUEHBIX-(DM3HKOB B Pa3BUTHE HAayKH, B OOBsSCHEHHE
MPOLIECCOB OKPYXKAIOLIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

® JCIIOJB30BAaTh TEOPETHUECKHE 3HAHMS IO (PpU3MKE B MOBCEAHEBHOM JKU3HM Ul oOecrieueHNs 0€30MacHOCTH MPH
o0paleHnu ¢ mpudopaMy U TEXHUIECKUMH YCTPOWCTBAMH, JUISl COXPAHEHHUS 37I0POBbS U COOIOACHHUS HOPM JKOJIO-
THYECKOT0 MOBEICHHS B OKPY KaIoOLIeH cpere;

e paboTaTh B IPYMIIC C BHIMOIHEHUEM PA3IMIHBIX COLHATIBHBIX POJIEH, MIIaHNPOBATh PabOTy TPYIIIEL, PAIMOHAIb-
HO paclpeiensiTh 00s3aHHOCTH M IUTAHHPOBATh JICSTENBHOCTh B HECTAHAAPTHBIX CUTYAIMsX, aACKBaTHO OLICHUBAThH
BKJIaJ] KaXJIOTO U3 YYaCTHUKOB IPYIIIBI B PELICHHE PacCMaTPUBAEMOH TPOOIEMBI.






TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 0GPA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3znen 1. PU3UKA U METOJbI HAYUYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 Bronmozexa LIOK
' https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kuremarnka ° https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Jlumanika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpHH https://m.edsoo0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBEI TEPMOHHAMHKH 10 . https://m.edso00.ru/7f41bf72
33 ArperatHble cocTosiHH BemecTBa. daso- 5 bubnnoreka [HOK
' BBIE MEPEXObI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOJINHAMUKA
bubmuoreka [JOK
4.1 DIEKTPOCTATHKA 10 ! ! https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 3nekTpuyecKuii TOK. TOKU B 12 1 2 bubnmoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

‘ pa3IMYHBIX Cpelax

https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22
PeszepBHoe Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 68

ME



https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE
Ne i/ f:;/lrn;?;o;:l}me PAILCIOB M TEM Beero Kontposbubie IIpakTuueckue E,Ig;)g? OOBB;TIE?ILHH e
padoThI padoThI pecypebi
Paszpen 1. 9JIEKTPOIMHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U 2JEKTPOMarHuTHBIE 5 1 bubnnorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunoreka [JOK
23 Onruia 10 3 https://m.edsi.ru/7f41c97c
Hroro o pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DJIEeMEHTHI KBAaHTOBOW ONTUKHU 6 https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
42 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 371pO S https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15

Paznes 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKU



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 7
Pazgen 6. OGOBHIAIOIEE TIOBTOPEHUE
bubnunoreka [JOK
6.1 Obo0maiomee nosTopeHHe 4 https://m.edsc%.ru/?f41c97c
Hroro no pazneny 4
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




ITOYPOYHOE IIVTIAHUPOBAHUE

10 KITIACC
N KoaunuecTBO yacon Jlara DyeKTpoHHBbIE HUPPOBBIE
wn Tema ypoka Beero Konrpoububie  I[IpakTHueckune R — o0pa3oBaTeJIbHbIE
padoThI padoThI pecypcbl
1 ®usnka — Hayka o npupoze. Hayuynsie me- 1 Bubmuorexa LJOK
TOJIBI IO3HAHKS OKPYKAIOIIETO MHUPa 06.09.2023 |  https://m.edsoo.ru/ff0c32e2
Pomp n MecTo (I)I/IBI/IIfI/I B (hOpMHUPOBaHUH CO- Bubiorexa LIOK
2 BPEMCHEOMN HayIHOR RapTHHEI MUpd, B Hpaic ! 07.09.2023  https://m.edsoo.ru/ff0c33e6
TUYECKOU AeATeIbHOCTH JIF0ei
Mexanndeckoe aABrxkeHre. OTHOCUTEINb- Bubmorexa LIOK
3 HOCTS MEXAHMHECKOTO JIBHKCHIA. 1 13.09.2023 https://m.edso0.ru/ff0c3508
ITepememeHne, CKOPOCTh, YCKOPEHHE
. Bu6nmoreka IJOK
4 PapiomepHoe MPIMOTHHEHHOE ABIKCHe 1 14.09.2023  htps://m.eds00.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSMOJIIMHEWHOE 1 Bbubnuorexa LIOK
JIBI)KCHUE 20.09.2023  https://m.edsoo.ru/ff0c372e
6 CBo0OoHOE TIaieHne. Y CKOpeHre CBOOOTHO- 1 Bu6nuoreka IJOK
IO MaJIeHus 21.09.2023  https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe npuxenue. J[BrxeHue mMa- 1 Bubmuorexa [JOK
TEPUATBLHON TOUYKH M0 OKPYKHOCTH 27.09.2023  https://m.edsoo.ru/ffOc3ada
[IpyHLIMTO OTHOCUTENIBHOCTH Faﬂnnes‘ll. Nuep- BuGmuorexa LIOK
8 IMATLHEIC CHCTEMBI 0TCYeTA, [lepakii sakox 1 28.09.2023 | https://m.edsoo.ru/ffOc3be8
HeroTona
Macca Tena. Cuna. [lpuHumn cynepno3unun BuGnuorexa LOK
o cun. Bropoit saxoi Herotowa At Matepi- 1 04.10.2023 https://m.edsoo.ru/ff0c3bes
IBHOW TOYKH
10 Tpetuii 3akoH HproTOHA 1711 MaTEpUATIBHBIX 1 Bubmoreka [JOK
TOYEK 05.10.2023  https://m.edsoo.ru/ff0c3be8
11 3aKoH BCEeMUPHOTO TAroTeHus. Cuia Tsoke- 1 Bubmoreka [JOK
ctu. IlepBast KocMHY€ecKasi CKOPOCTb 11.10.2023 @ https://m.edsoo.ru/ff0c3d00
bubnuorexa [IOK
12 Cua ynpyroerit. akon I'yia. Bec rexa ! 12102023 | hitpe i edson uffacses
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Cuna tpenus. Koagounuent tpenus. Cuna

bu6nmoreka IJOK

13 COTIPOTHBJICHITL P ABIKCHIH TEITA B KM 18.10.2023 = https://m.edsoo.ru/ff0c3f76
KOCTH HJIU rase
[ToctynaTenbHOE U BpallaTelbHOE IBH)KEHUE
14 abCoIIOTHO TBEPIOTO TeTa. MOMEHT CHUIBIL. bubmmoreka [JOK
[Tnedo cuibl. YcnoBusi paBHOBECHS TBEPIOTO 19.10.2023 = https://m.edsoo.ru/ffOc41a6
Tena
HMIirynbc MaTepuaabHOM TOUKHU, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMIynbc Cuibl. 3aKOH bubmmorexa [IOK
COXpaHEHHUsI UMITyJIbca. PeakTHBHOE 25.10.2023  https://m.edsoo.ru/ff0c43d6
JBIDKCHUE
o | s s ke B LOK
P P oni. 1€op 26.10.2023  https://m.edso0.ru/ff0c4502
W3MEHEHUHU KMHETHYECKON SHEPIun
IlorenuuansHas sueprus. [loreHuuansHas
17 SHEPrusl yIpyro aehOpMUPOBAHHON TIPYKH- bubmmorexa [IOK
Hbl. [ToTeHIManbHast SHEprus Tena BOIN3U 08.11.2023  https://m.edsoo.ru/ffOc461a
MOBEPXHOCTH 3eMJIN
HOTCHHI/IEUIBHLIC 1 HETIOTCHIIMAJIbHBIC CUJIBI.
5 | o e e B LOK
p N 09.11.2023  https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXpaHEHUS MEXaHMIECKOM
SHEPTUHU
Jlaboparophas pabota «lcciienqoBanue CBs3u
19 paboThl cUIIBI ¢ UI3MEHEHHEM MEXaHUYECKOil
SHEPrUM Teja Ha IPUMEpPE PACTIKEHUS pe- 15.11.2023
3HHOBOTO JKTyTa»
| Eompomues e o e et Bt LOK
o ' P 16.11.2023  https://m.edsoo.ru/ff0c4b74
2 mermasexott reopi. Bpoymonevoe. uGmorexa IOK
PHI. BPOY 22.11.2023  https:/m.edsoo.ru/ffoc4dc2
nemkenue. Judoysus
XapaxTtep ABUKECHUS U B3aMMOJECHCTBHS Ya-
22 CTHII BeliecTBa. MoJieNn CTPOCHHMS Ia30B, 2311.2023

)KI/I,Z[KOCTCﬁ u TBép)_U:IX TCI
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Macca MOJICKYIJI. Konuuectro Bemnectna. Ilo-

23 cTostHHas ABOTaIpo 29.11.2023
24 TennmoBoe paBHOBecue. TemnepaTtypa u e€
uzMmepenue. [llkana remneparyp llenbcus 30.11.2023
o5 Wneanpusiii raz B MKT. OcHoBHOE ypaBHE- bubmuoreka LIOK
e MKT 06.12.2023  https://m.edsoo.ru/ffOc4fde
2 AfvcomoeTHa;{eTcel\grv[e;)agypa Kak Meé)a cpez([)— Butmorexa LIOK
HOH KHHCTHHECCKOH SHEPTHH ABHMCHIA MO 07.12.2023  https://m.edsoo.ru/ffOc511e
nekyn. YpaBuenue MenpeneeBa-Knamnelipona
27 3akoH JlanpToHa. ['a30BEIC 3aKOHBI 13.12.2023
Jlaboparophas pabora «Vccnenopanue 3aBu-
28 CUMOCTH MEXy TapaMeTpaMu COCTOSTHHS 14.12.2023
pa3peKEHHOTO Ta3a
29 M3onponeccrl B uaeanbHOM ra3e U ux rpa- bubmmorexa [IOK
(buueckoe npencTaBiIeHHe 20.12.2023  https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEPTHsI TEPMOJHTHAMUYCCKON
30 CHCTEMBI U CTIOCOOBI €€ M3MEHEHUSI. Bubnuoreka [IOK
KonuyecTBo Termiotsl u padora. BuyTpenHss 21.12.2023  https://m.edsoo.ru/ff0c5952
SHEPrHsi OJJHOATOMHOTO UJICATLHOTO Ta3a
31 Buasr Temonepenaun bubsmorexa HOK
A pes 27.12.2023  https://m.edsoo.ru/ff0c5c36
| Lo soeema Kok B 10K
N ' 28.12.2023  https://m.edsoo.ru/ff0c5c36
AnnabaTHbIN IPOIIeCe
33 IIepBblii 3aKOH TEPMOJMHAMUKHU H €r0 NPU- Bubmoreka [JOK
MEHEHHE K M30ITpoIleccam 10.01.2024  https://m.edsoo.ru/ff0c5efc
34 Heo6paTtumocTs niporieccoB B pupoje. Bro- Bubmoreka [JOK
pO¥i 3aKOH TEPMOJMHAMHUKHI 11.01.2024  https://m.edsoo.ru/ff0c6230
35 IIpunnun aeiticteus u KI1/] Ternooit ma- Bu6mmoreka IJOK
HINHBI 17.01.2024  https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KIT/J, 18.01.2024
37 DKOJIOrHYECKUe PO0IeMbI
TETUIOIHEPTETUKH 24.01.2024
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38 O6o06matonmii ypok «MonekynspHas Qu3u- bubnuoreka [{OK
ka. OCHOBBI TEPMOJANHAMUKI 25.01.2024  https://m.edsoo.ru/ff0c6938

39 Kontponbnas padota no teme «Moekynsip- Bubmuorexa LJOK
Has pusrka. OCHOBBI TEPMOTUHAMUKIY 31.01.2024 | https://m.edsoo.ru/ffO0c6a50

40 [NapoobpazoBanue 1 kKoHaeHcaus. Mcmnape- Bubmuorexa LOK
HHE ¥ KUIICHHE 01.02.2024  https://m.edsoo.ru/ff0c63b6

a1 AOcomoTHas 1 OTHOCUTEIbHAS BIIAYKHOCTh bu6nmoreka IJOK
Bo3ayxa. HacelmeHnslit map 07.02.2024 | https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpucrammmaeckue u aMmopd-

42 HbIE Tesa. AHM30TPOIUS CBOWCTB KpUCTaI- Bubmuoreka [JOK
noB. XKuakue kpucramibl. COBpeMeHHbIE 08.02.2024  https://m.edsoo.ru/ffOc65f0
MaTepHrabl

43 IInaBnenue u Kkpuctaw3auus. Y aeibHas bubmmorexa [IOK
tertora miasnerus. Cyomumanms 14.02.2024 = https://m.edsoo.ru/ff0c6708

44 YpaBHEeHHE TEIUIOBOIO OajlaHca bubmorexa HOK

15.02.2024  https://m.edsoo0.ru/ff0c6820

45 OnekTpu3anus TeJl. DIEKTPUUIECKUM 3aps. Bbubnuorexa LIOK
JlBa BHa QJICKTPHUYECKUX 3apsi/IOB 21.02.2024  https://m.edsoo.ru/ffOc6bcc
[TpoBOAHUKH, TUDIIEKTPUKHU H TIOTYIPOBO/I- Bubmiorexa L[OK

46 HUKH. 3aKOH COXPAaHECHHUS JIEKTPUIECKOTO 22.02.2024  https://m.edsoo.ru/ffoc6bce
3apsaa 02. m. .

47 BzaumopeiictBue 3apsaoB. 3akoH Kynona. bubnmorexa [IOK
ToueuHbIi JIEKTPHUESCKUHN 3apsi/] 28.02.2024 | https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB 3MEKTPUYECKOTO OIS, Bu6miorexa [JOK

48 TIpHHILHIT CYNEPIIOSHIMH dIICKTPHHICCKHX 29.02.2024  hitps://m.eds00.ru/ff0c6df2
nosied. JInHuK HanpsHKEHHOCTH T — :

49 Pabora cui anekrpocraTuueckoro mosns. [1o- Bubmoreka [JOK
TeHIMan. Pa3HOCTh MOTEHIIMAIOB 06.03.2024 = https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY W TUDIIEKTPUKH B DIIEKTPOCTA- Bubmorexa [IOK

50 THHECKOM HOlIe. JHHOIeKTpHecKas 07.03.2024  https://m.edsoo.ru/ff0c7018
NPOHHULIAEMOCTb

51 Onekrpoémkocts. Konnencaro bubmorexa [IOK

p ' A P 13.03.2024  https://m.edsoo.ru/ff0c7126

52 DIIEeKTPOEMKOCTh TUIOCKOTO KOHIEHCATOpa. Bubnunoreka [IOK

DHeprust 3apsHKEHHOTO KOHIEHcaTopa 14.03.2024  https://m.edsoo.ru/ff0c72c0
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53

Jlaboparopnas pabota "H3mepeHue
9JEKTPOEMKOCTH KOHIeHcaTopa"

20.03.2024

54

55

56

[IpuHIMT ASHCTBUS U IPUMEHEHHE KOH/ICH-
CaToOpPOB, KOMMMPOBAIBLHOTO arapaTa, CTpyH-
HOT'O TIpUHTEpA. DJIeKTpocTaTHYeCKast
3amuTa. 3a3eMIIeHre 3JEKTPONpUOOpOB

OneKTpUYECKUil TOK, YCIOBHUS €T0 CyIlle-
ctBoBaHus. [locrossHubI ToK. Cuna Toka.
Hanpsixenue. Conporusienue. 3akon OMma
JUTSl y9acTKa LEenu

IMocenoBarensHOE, MapalieIbHOE, CME-
[IAHHOE COCIMHEHUE TPOBOTHUKOB.
JlaboparopHas pabora «3ydenue
CMEIIaHHOTO COCTUHEHHSI PE3UCTOPOBY

21.03.2024

27.03.2024

28.03.2024

bubmuoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaboTta 1 MOIITHOCTH 3IEKTPUIECKOTO TOKA.
3akoH Jxoynsa-Jlenua

3axon Oma 15 TIOJTHO# (3aMKHYTOH) 3J1€K-
Tpuueckoil uenu. Koporkoe 3ambikanue. Jla-
ooparopnas padora «M3mepenue DJ1C uc-
TOYHWKA TOKA U €T0 BHYTPEHHETO COMPOTHB-
TICHUSI»

OJeKTpOHHAas IPOBOAMMOCTh TBEPIBIX Me-
TaJIOB. 3aBUCUMOCTH COIPOTHUBIICHUS Me-
TaJJIOB OT TEMIIEPATYPHI.
CBepXxnpoBOIUMOCTh

10.04.2024

11.04.2024

17.04.2024

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c7838

bubmoreka IJOK
https://m.edsoo.ru/ff0c7ae0

60

61

OnekTpuYecKuil TOK B BakyyMme. CBoiicTBa
3JIEKTPOHHBIX TyYKOB

[HonynpoBogHHUKH, NX COOCTBEHHAS M NIPU-
MecHas MpoBOANMOCTh. CBOMCTBa p—N-
nepexona. [1oaynpoBoTHUKOBBIE TTPHOOPHI

18.04.2024

24.04.2024

bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae

62

DNeKTpUYeCKHil TOK B pacTBOpax M paciuia-
Bax 3JIEKTPOJIUTOB. DIEKTPOIUTHIECKAS
Jucconuanys. DIeKTpOoIn3

25.04.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0c82ba

63

DNeKTpudYecKuit ToK B razax. CaMoCTOsSTeNb-
HBIH 1 HECAMOCTOSATENIbHBINA pas3psij.

08.05.2024

bubmuoreka IIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

Mognnus. I[lnazma
DneKTpuYecKue MPUOOPHI U yCTPOHUCTBA B UX

64 npakTHueckoe npumenenue. [Ipasuna 1 bubmorexa [IOK
' 15.05.2024  https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30TIaCHOCTH
. bubnuoreka [IOK
65 OGobmaromyii oK «IMeKTPOAHAMUK ! 16.05.2024 = https://m.edsoo.ru/ff0c88be
" KOI—Z[plf)IJ;zH;lH pa6<3T: relo TeMee :SJIVeszo%T:— . Bubmorexa [[OK
KA. TOSHHBIH SJCKTPHHECECICH TOK. £0- 22.05.2024  https://m.edsoo.ru/ffOc8a8a
KM B Pa3lIMYHBIX CPEIax»
67 PeszepeHsiii ypok. KontponbsHas pabota mo 1 Bubmuoreka [JOK
Teme "DIeKTpoJMHAMUKA" 23.05.2024  https://m.edsoo.ru/ff0c8c56
68 Pe3zepBHsiii ypok. O0o0maromui ypox mno 1 Bubmuorexa [OK
temam 10 kracca 23.05.2024  https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 68

ME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne Tema ypoka K 1 HAara o0pa3oBaTe/ibHbIE
/o Yp Beero OHTPOJIbHbIE PaKTH4YeCcKHe u3yuenus |Y
padoThbI padoTbI pecypcbl
ITocTostHHBIE MarHUTHI U UX B3aUMOJIEH-

1 cTBHE. MaruuTHoe mojie. Bextop mar- 1 bubnuorexa [JOK
HUTHOU MHIYKUMHU. JIMHUM MarHUTHOM 06.09.2023  https://m.edsoo.ru/ff0c9778
WUHTYKIAN

2 Omnoperons Beamortene o, 1 BuGnorexa LIOK

perena. P 08.09.2023  https://m.edsoo.ru/ffoc98fe
BOJIHUKOB C TOKOM

3 JIaGopaTopHast pabota «3yueHue mMar- 1 1 bu6mmoreka [IOK
HUTHOTO TOJIs KATYIIKH C TOKOM» 13.09.2023  https://m.edsoo.ru/ff0c98fe
JelicTBrEe MarHUTHOTO TMOJISI HA IPOBOJI-

HUK ¢ TokoM. Cuna Amnepa. Jlabopa- Bu6miorexa [OK
0 n -

4 TOPHa pabota «WICCICAOBAHHC At 1 1 15.09.2023  https://m.edsoo.ru/ff0c9ac0
CTBUS TIOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM)

o |k o | Buomorera L1OK

Y b Y v 20.09.2023  https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cunst Jlopeniia
DnekTpoMaruuTHas MHIyKius. [Torok

6 BeKTOpa MarHuTHON HHAYKIHH. DJ[C 1
MHIYKIUH. 3aKOH 3JIEKTPOMArHUTHOM 22.09.2023
uHaykiuu @apaznes

v Jlaboparopnast pabora «McciaemoBanue 1 1 bubmuorexa [JOK
SBJICHUS DJIEKTPOMArHUTHON HHIYKIIMI 27.09.2023  https://m.edsoo.ru/ffOcals0
MHIyKTUBHOCTB. SIBjIEHNE CAMOMHAYK-

8 un. DJIC caMOUHIYKIIUH. DHEPTHSI 1 bubmuorexa [JOK
MAarHMTHOT'O TI0JIS KATYIIKK C TOKOM. 29.09.2023  https://m.edsoo.ru/ffOca600
DJIeKTPOMAarHUTHOE TI0JIe
TexHuueckue ycTporucTBa U UX MpumMe-

HEHHE: MIOCTOSTHHBIC MarHUTHI, JICKTPO-
9 MarHHTHI, YJICKTPOJIBUTATENb, YCKOPUTE- 1 04.10 2023

JIX DJIEMCHTAPHBIX YaCTUIl, UHAYKIINOH-
Hasi 11ICYb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

11

O6o06matonuii ypok «MarHuTHOE IoJIe.
DJeKTpOMarHUTHAS UHIYKIHSD

Konrtponbnast pabora mo reme «Mar-
HUTHOE TI0JIe. DJIeKTPOMarHuTHAS
WHAYKIIHSD

06.10.2023

11.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

13

14

15

CB000OIHBIE MEXAHUYECKHE KOJICOAHMS.
l'apmonnueckue konedanus. Y paBHEHHE
rapMoHHYecKrX konebanuii. [IpeBpare-
HHE DHEPIUU

JlaboparopHas padbora «Vccnemopanne
3aBHCHUMOCTH NI€PUOJIa MaJbIX Koneba-
HUH Tpy3a Ha HUTH OT JJTMHBI HUTH U
Macchl Tpy3a»

KonebarenbHb1il KOHTYp. CBOOOTHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHus B Ue-
aJIbHOM KOJIcOaTeIbHOM KOHTYpE.
AHaIOrusi MeXly MEXaHHYECKUMU U
3JIEKTPOMArHUTHBIMH KOJIEOAHUSIMU
®opmyna TomMcoHa. 3aKOH COXPaHEHUS
9HEPIUU B UJCaIHHOM KOJIEOATEIIbHOM
KOHTYpe

13.10.2023

18.10.2023

20.10.2023

25.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

17

18

I[IpencrapieHue o 3aTyxaroIuxX Kojeba-
HUSX. BBIHYXKICHHBIE MEXaHUYECKHE
konebanus. Pesonanc. BeiHykaeHHbIE
OJICKTPOMAarHuTHBIC Kosebanus

IlepemennsIi Tok. CHHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOIIIHOCTh NEpEeMEH-
HOT'0 TOKa. AMIITUTYAHOE U
JICHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U
HaATPSOKEHUS

Tpanchopmatop. [IpousoacTeo, nepe-
Jlada v oTpedlieHHE dIEKTPHUIECKON
SHEPTUHU

27.10.2023

08.11.2023

10.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhh86

bubnmnoreka [JOK
https://m.edsoo.ru/ffOchd34

19

VY CTpOHCTBO M MPAKTHUECKOE TIPUMEHE-
HHUE DJIEKTPUIECKOTO 3BOHKA, TCHEPATO-
pa MepeMeHHOro TOKa, IMHHUN DJIEKTPO-
nepeaay

15.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc324



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTMYECKUE PUCKU MIPU MPOU3BO/I-
cTBe AnnekTposHepruu. Kynbrypa uc-

20 HOJIL30BaHUs DIIEKTPOSHEPIUHU B IIOBCE- 17.11.2023
MHEBHOU KU3HU
MexaHuYecKHe BOJTHBI, YCIOBHS pac-

21 npoctpanenus. [lepuoa. Ckopocts pac- bubnnoreka [HOK
IPOCTPAHEHUs U JJTMHA BOJIHEL. 22.11.2023  https://m.edsoo.ru/ffOccab4
ITornepeyHbIe U MPOIOTbHBIC BOJHBI

22 3Byk. CKOpPOCTb 3ByKa. [ pOMKOCTb 3BY- bubnnoreka [JOK
xa. Beicota Tona. TeMOp 3ByKa 24.11.2023  https://m.edsoo.ru/ffOcccOc
9HeKTpOMaFHI/ITHI)Ie BOJIHBI, UX BI/I6HI/IOTCKa HOK

i il

23 cooMcTBa I CKOPOCTD. 1 Kala 29.11.2023  https://m.edsoo.ru/ffOccfe0
SJICKTPOMArHUTHBIX BOJIH

24 TTpUHIUIBI PATHOCBS3H M TEJICBUICHHS.

Pa3BuTHE CPENCTB CBA3K. Paanosnokanus 01.12.2023

o5 KonTposbhas padora «Konebanus u bubnuoteka [JOK
BOJIHBI» 06.12.2023  https://m.edsoo.ru/ffOcc6f8
[psiMoMHEHOE pacpoCTpaHEeHHE CBe- BuGmorexa LIOK

5 .T i uc-

26 maB omnopomnoii cpene. Tosesmbii ne 08.12.2023 https://m.eds00.ru/ff0cd350
TOYHUK cBeta. JIyu cBeTa
OTtpaskeHue cBeTa. 3aKOHBI OTPAKCHHUS Bu6morexa [OK

T 0 i

2 CRETE. JIOCTPOCIIE HODPAREHIH B 13.12.2023  https://m.edsoo.ru/ff0cd4e0
IUTOCKOM 3epKaJie
IT LT -

28 e orpaenne. lpereasinii yro o Buiorera LIOK

15.12.2023  https://m.edsoo.ru/ffOcd7f6
HOI'O BHYTPCHHET'O OTPAXKCHUA

29 Jlaboparophas padota «/3mepenue mo- bu6mmorexa [IOK
Kaszarels NPeJOMIIEH s CTEKIIa 20.12.2023 @ https://m.edsoo.ru/ff0cd67a

30 e Dopuyna tomkof st Ve Buiorera LIOK

22.12.2023  https://m.edsoo.ru/ffOcddle
JIMYCHUEC JIMH3BI

31 Jlabopartophas pabora «McciaemoBanue
CBOCTB M300paKCHUI B IMH3AX» 27.12.2023
Hucnepcus cBera. CnoxHbIH cocTas Oe-

32 noro ceera. L[Bet. JlaGopaTopHas paboTa 29 12.2023

«H36J'IIOI[CHI/IC AUCTICPCUHA CBCTa»



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Untepdepenuns ceera. Judpaxnus

bubmuoreka [JOK

33 ceeTa. JludpakuoHHas pemeTKa 10.01.2024  https://m.edsoo.ru/ffOced2?2
34 ITomepeyHOCTh CBETOBBIX BOIH. IToJIs- bubmuorexa [JOK
pu3anus cBeTa 12.01.2024  https://m.edsoo.ru/ffOcf02e
35 Ontryeckue mpubOpbl U yCTPOICTBA U
YCIIOBHS UX GE30MaCHOTO IPHUMEHEHHS 17.01.2024
I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM BuGuorexa [IOK
36 wexanma. Tocrynatst cnenabhol 10.01.2024  https://m.edso0.ru/ffocf862
TEOPHU OTHOCHTEIBHOCTH
OTHOCHUTENBEHOCTH OJJHOBPEMEHHOCTH. Bu6muorexa LIOK
37 3aMeLIeHHe BpeMEHit i COKpallietite 24.01.2024  https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprust ¥ UMIYJbC PEISATUBUCTCKON BuGuorexa [IOK
38 HACTHILBI. CB3b MACCh! ¢ SHeprHeii i 26.01.2024  https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHS TIOKOSI
Kontponbhas pabora «Onruka. OCHOBBI Bubmorexa [IOK
39 EEEHMLHOH TEOPHH OTHOCHTEIBHO" 31.01.2024  https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Tnanka. Dueprus u bubnunoreka [JOK
UMITYJIbC POTOHA 02.02.2024  https://m.edsoo.ru/ffOcfel6
41 OtkpeiTue u uccnenoanue Goroddpdex- bubnuoteka [JOK
ta. OmerTel A. I'. CroneroBa 07.02.2024 @ https://m.edsoo.ru/ffOcffcd
3akoHbl poTorddexTa. YpaBHEeHHE Bubmorexa [IOK
42 Difnureiina 113 Gotosppexta. 09.02.2024  hitps://m.edsoo.ru/ff0d015e
«Kpacnas rpannna» gotosddexra
43 Hasnenue ceera. Onbite I1. H. JIeGene- bu6mmorexa [IOK
Ba. XIMUYECKOE IEHCTBHUE CBETA 14.02.2024 = https://m.edsoo.ru/ff0d04a6
TexHHYECKHE YCTPONUCTBA U IPAKTHYE-
44 CKOE MpUMeHEeHue: (HOTodIEMEHT, (HOTO- 16.02.2024
JIATYHK, COJTHEUHasl Oarapesi, CBETOIHO,]
45 Pemenue 3amau mo reMe «DIEMEHTHI bu6mmorexa [IOK
KBAHTOBOM OITUKI 21.02.2024  https://m.edso00.ru/ff0d0302
Mopens aroma Tomcona. OnbiTer Pe- BuGnnorexa [IOK
46 ;fp‘p"pﬂa 110 pACCEAHINO A-HACTHIL. 28.02.2024  https://m.edsoo.ru/ff0d091a
JlaHeTapHasi MOJIENIb aTOMa
47 IMToctynatsl bopa bubmuoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

01.03.2024

https://m.edsoo.ru/ff0d0afa

48

49

Wznyuenue u norniorieHrue (OTOHOB MPH
MIEPEX0/IE aToMa C OJTHOTO YPOBHS dHEP-
THMU Ha JIpyroi. Buapl criekTpoB

BomnroBrIe cBolicTBa yacTuil. BomHEI ne
Bpoitns. KopnyckyisspHO-BOIHOBOU 1y-
anu3M. CIIOHTaHHOE U BBIHYKJIEHHOE
W3TyUYCHHE

06.03.2024

13.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

51

OTKpBITHE PATUOAKTUBHOCTH. OMBITHI
Pesepdopaa mo onpenenennto cocraBa
PaMOAKTUBHOTO U3TYUCHHS

CsoiicTBa anba-, 6era-, ramma-
u3nydeHus. BiusHue paaroakTHBHOCTH
Ha YKUBBIC OPTraHU3MBbI

15.03.2024

20.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE IPOTOHA U HeWTpoHa. M30T0-
mel. Anbda-pacmaz. DIeKTPOHHBIA U
MMO3UTPOHHEIN OeTa-pacmas. ['amma-
u3JIy4yeHue

22.03.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

54

DHeprus CBSA3M HYKJIOHOB B sfpe. Saep-
HblE peakiuu. AaepHseiii peaktop. I1po-
0J1eMBl, IEPCIIEKTUBBI, HKOJIOTMYECKHE
ACIIEKTHI SIIEPHOM S3HEPreTUKU

OnemMeHTapHbIe YacTHIbI. OTKpBITHE
MO3UTPOHA. MeTo bl HAOIIIOJICHHUS 1 Pe-
TUCTPAIIH SIE€MEHTapHBIX YaCTHII.
Kpyrastit cton «®yHnaMeHTalbHbIe
B3auMoJiericTBUA. EnuacTBO
(hU3HYeCcKO KapTUHBI MUPAY

27.03.2024

29.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

56

Bupn 3Bé3mHoro Heba. Co3Besmus, sipKue
3BE3/IbI, TUIAHETHI, UX BUIAUMOE JIBUKE-
Hue. CoJHeuHas cucremMa

Comnnue. ConHeyHast akTUBHOCTE. Hc-
ToYHHK 2Hepruu CotHIa U 3BE31

10.04.2024

12.04.2024

S7

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKH.
3BE37BI TTIaBHOM MOCTIEI0BATEIBLHOCTH.
Bnytpennee crpoenue 38€31. CoBpe-
MEHHbIE IPEACTaBICHHI O IPOUCXOXKIe-

17.04.2024



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

59

Hud 1 3BoJrroru CotHIa U 3BE37

Muineunstii Iyt — nHama ['anakTuka.
TTonoxenune u agemxenue Comnnia B 'a-
naktuke. ['anaktuku. YEpHBIE NBIPHI B
sIIpax rajlakTUK

Bceenennas. Pa3zoeranue ramaktuk. Teo-
pus bonemioro B3psiBa. PenukroBoe
u3ilydeHue. MerarajakTuka

19.04.2024

24.04.2024

60

61

HepemeHnbie mpoOieMbl aCTPOHOMUU

KonTponbHas pabora «IeMeHTHI acT-
POHOMHUU | aCTPOHUZUKIY

26.04.2024

08.05.2024

62

Oo6o06marommii ypok. Posnb dhusnku u
ACTPOHOMHUU B 3KOHOMHYECKOM, TEXHO-
JIOTHYSCKOM, COIMAITBLHON U 3THUECKOM
cepax JIeaTeIbHOCTH YeJIOBeKa

15.05.2024

63

64

O6o06matonuii ypok. Poss u Mecto du-
3WKU ¥ aCTPOHOMHHU B COBPEMEHHOM
Hay4YHOH KapTHHE MUpa

Ob6o06maroumii ypok. Posib duznueckoit

TEOpuH B (POPMHUPOBAHUH MTPEACTABIIC-
HUI 0 (PU3KNYECKOH KapTHHE MUPa

15.05.2024

17.05.2024

65

66

Oo6o6marommii ypok. Mecto dusmue-
CKOH KapTWHBI MUpPa B OOIIEM sy CO-
BPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NpEeACTaBICHUH O IPUPOAe

PeszepBHBIil ypok. MarauTtHoe nosne.
DNeKTpOMarHuTHasT HHTYKITHS

17.05.2024

22.05.2024

67

68

PesepBHbiii ypok. Ontrka. OCHOBEI cIie-
IUATBHON TEOPUH OTHOCUTEIBHOCTH

Pesepubiii ypok. KBanTtoBas ¢usuka.
DNIEMEHTHI ACTPOHOMHUU U aCTPO(YU3UKHI

22.05.2024

24.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOITPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

» ®usnka, 10 xmace/ Mskumes ['.41., byxosues b.b., Corckuit H.H. mon penaximeit [lapdpenrseBoit
H.A., Axnnoneproe obmecTBo «M3matenscTBO «IIpocBemenne»

» ®usnka, 11 xknace/ Mskumes I'.J1., ByxoBues b.b., Yapyrun B.M. non penakuueii [lapdentseBoit
H.A., Axnmoneproe obmecTBo «M3matenscTBO «IIpocBemenne»

o PrivkeBuu A.I1. CoopHuk 3ama4 o ¢pusuke st 9-11 kmaccos cpeaneit mkonsl. - M.: [Ipocsere-
HUE

METOANYECKUE MATEPUAJIbI U151 YYUTEJS

1. T'enbdratr .M., I'ennenmreiin J1.3., Kupuk JI.A. 1001 3amaua no ¢usmke ¢ oTBeTaMH, yKa3aHU-
sIMH, permeHusMu. - M.: Mnekca, 1999.

2. lemunosa M.1O., Koposun B.A. MeTonuueckuii CipaBOYHHK yuuTens Gpusnku. -M.:
Muemosuna, 2003.

3. Eprotkun E.C., Eprotkuna C.I'. ®u3uka. 10 xmacc. CaMOCTOATEIBHBIE H KOHTPOJILHBIC H PAOOTHI.
bazoBerit u yryonenusiii yposau. — M.: [Ipocsemenue, 2022

4. 3a6otun B. A., Komuccapos. B.H. ®u3uka: KOHTpoJIb 3HAHUH, YMEHHI 1 HABBIKOB YYaIIHXCSI
10-11 k1. o0meo0Opa3oBar. yupexaeHui: 0a30BbIi U PO-(QUiI. YpOBHU: KH. it yuutens. - M.: [Ipo-
ceemenune, 2008.

5. 3opun H.W. DnextuBHbIi KypC «Metoab! pemenus pu3ndeckuX 3aaaw». 10-11 knaccer. -M.:
Bako, 2007.

6. Haropuos 10.C. [leMoHCTpanimoHHbIE 3a/1a4H 110 MIKOJIEHOMY Kypcy hm3u-ku i ydammxcs 10-
11 xmaccos. - M.: Jlabupusr, 2012.
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9. INapdentbreBa H.A. COopHuk 3ana4 no ¢usuke. 10-11 xiaccel. - M.: [Ipo-ceemienne, 2010.

10. PeivreBma A.I1. CoopauK 3a1a4 o ¢usnke s 9-11 kmaccoB cpeaneii mkomsl. - M.: IIpoce-
menue, 1998.

11. Tynekubaesa H.H., [Tymxkapes A.D. MeToauueckne PeKOMEHAINY K YIE0-HIUKAM
I'.A.Msakumesa, b.b.byxosuesa, H.H.Corckoro «®usuka. 10xmacc» n «duznka. 11kmace». — M.:
ITpoceemenwue, 2004.

HUPPOBBIE OGPA3SOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. BupTyanbHbII METOIWYECKII KaOWHET yanuTens (GU3UKU U aCTPOHOMUHU
http://www.gomulina.orc.ru
2. BuptyanbHas oOpa3zoBateibHas sabopatopus http://www.virtulab.net
. Ennnas komnexuus IIOP. ®usuka. 10-11 kmaccsr http://school-collection.edu.ru
. Enuroe conmepkanue obmiero oopasosanus https://edsoo.ru/

. Karamor ¢pusnueckux nemoncrparus https://old.mephi.ru/students/vl/physics

. Knaccnast ¢usmka. http://class-fizika.ru

. College.ru: ®usuka http://college.ru/fizika

. Hayuno-nonyssipHsiii pusnko-maremMaTrdeckuii xypHai "Keaunt" http://kvant.mccme.ru
. ITopran ecrectBeHnsIx Hayk: Pusuka http://www.e-science.ru/physics

10. Poccuiickas anextponHas mkoma https://resh.edu.ru

11. Caiit A.I'yumna. Pemry EI'D. https://phys-ege.sdamgia.ru

12. Cepx3anaua. 270 BuneoornsitoB http://sverh-zadacha.ucoz.ru/index/0-91

13. Cepx3amaua. Marepuansl st moarorosku kK EI'D no ¢usuke http://sverh-
zadacha.ucoz.ru/index/0-20

14. ®usuxka.py http://www.fizika.ru

15. ®UIIN. OtkperTeiit 6ank 3amanuii EI'D. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

16. Caiit «100 6amnoBy». Pabotsr «Crarrpany», pusuka 11 knacc. EI'D 2024. BapuaHTbl U OTBETEHI.
https://100ballnik.com
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