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IHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma o pusmke 6a30BOro ypoBHsS Ha YpOBHE CpeIHEro 00111ero 0opazoBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHHUIM U TpeOOBaHUM K

pe3ylbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBarenbHOW mporpammsbl, npeacraBieHHbx B ®I'OC COO, a Ttakxke ¢ ydérom ¢enepanpbHol paboueit
MpOrpaMMbl BOCITUTAHUSI U KOHIICTIIMH IPErogaBaHusi yaeOHoro npeamera «Dusnka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit deneparym,
peaTu3yoImMX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAMMBI.

ConeprkaHue nporpaMmsl 1o (Gpu3Mke HarnpaBieHO Ha (OPMHUPOBAHKE €CTECTBEHHO-HAYYHON KapTHHBI Mupa oOydaroumxcs 10—11 kimaccoB npu
ob0ueHun ux ¢u3nke Ha 0Aa30BOM ypOBHE HAa OCHOBE CHCTEMHO-IESATEIBLHOCTHOrO monxoxaa. IlporpamMma mo (u3HMKe COOTBETCTBYET TPEeOOBAaHUSM
OI'OC COO k mi1aHupyeMbIM JTUYHOCTHBIM, IPEMETHBIM U METAIIPEIMETHBIM pe3yJIbTaTaM O0yueHUsl, a TAK)KE YUUThIBAET HEOOXOIUMOCTb

pcaim3anun MEKIPEAMCTHBIX CBsI3CH (1)H31/IKI/I C CCTCCTBCHHO-HAYyYHBIMU y‘Ie6HI>IMI/I npeamMeTamu. B men OnpeaAC/IAAIOTCA OCHOBHBIC LIC/IN
HU3YUCHUA (1)I/ISI/IKI/I Ha YPOBHC CPECAHETO 061].161"0 06p330BaHI/I$I, IJIaHUPYEMBIC PE3YJIbTAThl OCBOCHUSA KypCa (1)I/ISI/IKI/IZ JIMIYHOCTHBIC, MCTAIIPCAMETHLIC,

npeaMeTHBIE (Ha 6a30BOM YpPOBHE).
[IporpaMma no (pu3MKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (PU3UKH Ha 6a30BOM yPOBHE, B TOM UHKCIIE MIPEAMETHBIE PE3YNIbTAThI MO rojiaM 00yUeHus;
cojiepkaHue yueOHoro npeamera «Du3nkay 1mo rojgaM 00ydeHus.

dusnka Kak Hayka 0 HanboJsee OOIMX 3aKOHAX MPUPOAbI, BBICTYIAs B KaueCTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJ B
cucTeMy 3HaHU# 00 okpyskatomieM mupe. LIKkoabHbIH Kype (PU3UKH — CHCTEMOOOPA3YIOIINA Il €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,

MTOCKOJIbKY (PM3WYECKUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U ABJICHUH, U3ydaeMbIX XUMHUEH, Onosnoruei, puznueckoil reorpadueir 1 acTpoHOMHEH.
Vcnonb30BaHue U aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUH OmpesessieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe IHepreTHKH,
TPAaHCHOPTA, OCBOEHHUSI KOCMOCA, MOJYYeHHs HOBBIX MAaTE€pHUalOB C 33JaHHBIMH CBOMCTBaMHU U Jpyrux. V3yueHue (U3UKU BHOCUT OCHOBHOM BKIIAJ
B(hopMUpPOBaHHE €CTECTBEHHO-HAYYHOM KApTHHBI MHpa OOydaromuxcs, B (OPMHpPOBAaHHE YMEHHMH NPHUMEHSATh HAY4HBI METOJA IO3HAHHS NpHU
BBITTOJIHEHUH UMHU YU€OHBIX UCCIIEOBAHUI.



B ocHoBy kypca (u3MKM 715 YpOBHS CpeHEro o01iero oo0pa3oBaHus MOJIOKEH P UIeH, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €ro
IIOCTPOEHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU ¢ HEW Kypc SIBIISETCS JIOTMUYECKH 3aBEPUIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pas3/ienoB (hu3uKwy,
BKJIFOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM C Hell mMarepuasl Kypca GU3NKM 00beIUHEH BOKPYT (M3HUECKUX Teopuil. Beaymum B Kypce siBisercs
(dbopMHUpOBaHKE TIPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE H IOJIE.

Hoes cgymanumapusayuu. Eé peam3anus MnmpearoaracT UCIOJIb30BAHUC I'YMAHUTAPHOI'O IMOTCHIIMAJIA (1)I/I3I/I‘ICCKOI‘/‘I HAayKH, OCMBICIICHUC CBA3U
Pa3sBUTHUA CI)I/I?»I/IKI/I C pa3BUTHUEM 06I_I_IGCTBa, a TaKiKC C MUPOBO33PCHYCCKHUMHA, HPABCTBECHHBIMU U 3KOJIOTIHYCCKUMHU HpO6J'IeMaMI/I.

Hoes npuknaonoi nanpasnennocmu. Kype GU3nKu npeamnonaraetT 3HakOMCTBO € IIMPOKAM KPYTOM TEXHUYECKHX M TEXHOJIOTHIECKUX
MIPUJIOKEHUN U3YUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes sxonocuzayuu peaan3yercsi TOCPEICTBOM BBEICHHS 3JICMEHTOB COJICPIKAHUS, MOCBSAIMIEHHBIX YKOJOTHYECKUM MPOOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSA3aHbl C PAa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke OOCYXIEHHUS MpoOJeM paluOHaIbHOTO MPHUPOAONOIB30BaHUS M 3KOJOTHYECKON
0€30I1aCHOCTH.

CrepHEBBIMH JIEMEHTaMU Kypca (HU3MKH Ha YpPOBHE CpelHero oOmiero oOpa3oBaHUs ABISAIOTCS (Qu3Mueckue Teopuu (popMupoBaHUE
MIPEJICTAaBICHUH O CTPYKTYpE MOCTPOCHUS (PU3NUYECKON TEOPUH, POJIU (PyHIAMEHTATbHBIX 3aKOHOB U MPHUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUIX O
MIpUPO/IE, TPaHUIaX TPUMEHUMOCTH TEOPUH, /1JIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUN U MPOILIECCOB).

CucTeMHO-eATeTbHOCTHBIN MOAXO0 B Kypce (PU3UKHU pean3yeTcs MPEeX e BCETo 3a CUET OPraHU3alNK dKCIIEPUMEHTATBHON e TEIHHOCTH

oOyuatomuxcs. J[ns 6a30Boro ypoBHS Kypca (DU3MKH — 3TO HCIOJB30BaHHUE CHUCTEMBbI ()POHTANTBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
nmabopaTOpHBIX PabOT, KOTOPKIE B IIporpamme 1o (GU3uKe 00HETMHEHBI B OOIINI CITUCOK YICHHUYECKUX MPAKTHIECKUX paboT. Beiienenne B yka3aHHOM
nepeyHe JabopaTopHbIX padOT, MPOBOAMMBIX JUIsI KOHTPOJS U OLIEHKH, OCYILIECTBISETCS y4acTHHKaMH 0O0pa3oBaTeNbHOTO Ipoliecca MCXOns U3



0cOOEHHOCTEH IIAaHWPOBAaHUS M OCHaIIeHus KabunHera Qusuku. [Ipu 3TOM obecreunBaeTcsi OBIaJeHUE OOYYAIOUIMMHUCA YMEHHUSMH IPOBOJIUTH
KOCBEHHbIE U3MEPEHUs, HCCIIEJOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BETMYMH M MOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KESHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIEIS€TCs PELIEHUIO paCUETHBIX M Ka4€CTBEHHBIX 3a/1a4. [Ipu 3ToM Ju1st pacu€THBIX 3a/1a4 IPUOPUTETOM SBJISIOTCS 3374 C
SBHO 3aJ1aHHON (pr3HUYecKOl MOJEINbI0, MO3BOJSIOIINE NPUMEHITh W3Y4YE€HHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjenia Kypca, Tak U
MHTETPUPYS 3HAHUS M3 Pa3HbIX pas3zenoB. [l KauecTBEHHBIX 3a/ad NMPHOPUTETOM SIBISIOTCS 3a/aHUsl Ha OOBACHEHHE NpPOTeKaHWs (PU3MUECKUX
SIBJICHUI U TPOLIECCOB B OKPY KAIOIIEH JKU3HHU, TpeOyromue BpI00pa GU3NIECKON MOICH Ul CUTYallMd IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu @I'OC COO k MarepHallbHO-TEXHHUYECKOMY OOCCIICUEHUIO0 y4eOHOro mporecca 0a3oBbId YpOBEHb Kypca
¢bu3MKM Ha ypOBHE cpeAHero oOmero o0pa3oBaHUS [OMKEH HW3Yy4aTbCs B YCIOBUSAX IMPEIMETHOr0 KaOuHeTa (U3HKU WM B YCIOBHSX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOT0 IUKIA. B kaOuHeTe pu3uku JOMKHO OBITH HEOOX0AUMOE 1Ta00OpaTOpHOE

O60py,Z[OBaHI/I€ AJI BBIIIOJIHCHUS YKA3aHHBIX B IIPOrpaMMe 110 (1)1/131/11(6 YYCHHUYCCKUX MPAKTUICCKUX pa60T U JCMOHCTPAlMOHHOC O60py,Z[OBaHI/I€.

JlemoHCcTpannoHHOe 000pyaoBaHue (GOPMHUPYETCS] B COOTBETCTBUH C IMPUHIIUIIOM MHHUMAIBHON JOCTATOYHOCTH M OOECIICUYMBACT MOCTAHOBKY
MEPEYUCIICHHBIX B MpOrpaMMe MO (PU3MKE KIIOUEBBIX IEMOHCTpAIMi ISl MCCIENOBAaHUS W3Y4aeMbIX SBIEHUN U TMPOIECCOB, DMIHPUYECKUX U
(dbyHIlaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIA.

JlaGopaTopHoe ob6opynoBaHHE A YYEHUUYECKUX MPAKTHUECKUX padOT (HOpMHUPYETCS B BHUJIE TEMATUYECKUX KOMIUIEKTOB M OOECIICUMBACTCS B
pacuére OJHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temarnueckue KOMIUIEKTHI J1a0OpaTOpHOro OO0OpYyNOBaHUS JODKHBI OBITH MOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJOTOBBIX M LU(POBBIX NPHOOPOB, a TaKKe KOMIBIOTEPHBIX H3MEPUTENIBHBIX CHUCTEM B BHUJAE LU(POBBIX
na0opaTOpHid.

OCHOBHBIMU HeJIAMU U3YUCHUA (I)I/I3I/IKI/I B O6I_I_ICM O6pa30BaHI/II/I SABJIAKOTCA:

dbopMUpOBaHME HMHTEpeca M CTPEMJICHHsS OOy4aroluMXcs K HayyHOMY HW3YYEHHUIO NPHUPOJbI, Pa3BUTHE WX HWHTEIJIEKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAYYHOM METO/Ie MO3HAHUS U (POPMHUPOBAHUE MCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SBJICHUSM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PCHHUS KaK Pe3yJibTaTa U3YUYEHUS] OCHOB CTPOCHHUS MaTepPHH U (PyHTaMEHTAIbHBIX 3aKOHOB (DU3HKH;
(hopMHUpOBaHHE YMEHUN OOBSICHATH SBJICHUS C UCIIOIH30BaHUEM (PU3MUECKUX 3HAHUI M HAYYHBIX JJOKA3aTEIbCTB;



(dhopMUpOBaHHE TIPEIICTABICHUNA O POJIA (PU3HUKH JUTSI PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHH.
JIOCTIKEHHE ATHX 1Ieel 00eCTIeYMBaeTCs PEIICHNEM CIIeIYIOIIUX 3a/1a4 B IIpoliecce H3y4eHus Kypca (U3UKU Ha yPOBHE CPEAHEr0 00IIero
o0pa3oBaHMS:

npuoOpeTeHne CUCTEMBbI 3HAHMK 00 OOmMX (U3WYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAaX, TEOPHSX, BKIIOYAas MEXaHHKY, MOJEKYJSPHYIO (DHU3HKY,
3JIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPOU3UKH;

(dbopmMHUpoBaHHE YMEHHUH NPUMEHATh TEOPETUYECKHE 3HAHMS A OOBSCHEHUs (PU3MUECKUX SIBIEHUI B NMPUpPOAE U ISl HPUHATHS NPAKTUYECKUX
pelleHui B TOBCEHEBHOM KU3HU;

OCBOEGHHE CIIOCOOOB PELICHUs PA3IMYHBIX 3a/1a4 C SIBHO 33/JaHHON (PU3UUECKOM MOJIeNblo, 337ay, MOJPa3yMEBAIOLINX CAMOCTOSTEIbHOE CO3JaHHe
(bu3nveckoil MosieNH, aleKBaTHOW yCIOBHUSM 33/1a4H;

MOHMMaHKHe (U3NYECKUX OCHOB M TNPHHIMUIIOB JCHCTBUS TEXHHMUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHX IPOLIECCOB, MX BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOAAMU CaMOCTOSITEJIbHOTO IJIAHWPOBAHUS M TPOBENEHHS (U3NYECKUX SKCIEPUMEHTOB, aHATW3a M HHTEPIPETalud WH(POpPMAINH,
OIIpeJIeJIEHUs IOCTOBEPHOCTH MOJIyY€HHOT'O Pe3yJIbTaTa;

CO3JIaHH€ YCIIOBUH JJIs pa3BUTHUSI YMEHUI IPOEKTHO-MCCIEI0BATENbCKON, TBOPUECKOH 1€ATEIbHOCTH.

Ha n3ydenue ¢uzuku (0a30BbIii ypOBEHb) Ha YPOBHE cpeiHero oouiero oopasoBanus orBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (pu3nKe nepeyeHsb J1abopaTOPHBIX U MPAKTUUYECKUX padoT SABISETCS pEKOMEHOBAHHBIM, YUUTENb JI€TaeT BHIOOD
MPOBE/ICHUS JJAOOPATOPHBIX PadOT U OMBITOB € YYETOM MHIMBHUIYAJIbHBIX 0COOEHHOCTEH 00ydJaroxcs.

COJAEP/KAHUE OBYYEHUA

10 KJIACC



Paznen 1. ®uznka u MeTObI HAYYHOI0 MO3HAHUS

®duszuka — HayKa o npupose. Hayunbie MeTo/1bl IO3HAHUS OKpYKarollero Mupa. Posip skcriepuMeHTa U TEOPUH B MPOLIECCE TO3HAHUS PUPO/IBL.

DKCIepUMEHT B (PU3UKE.

MO,Z[CJ'II/IpOBaHI/Ie (1)I/IBI/I“ICCKI/IX SIBIICHUH U IIponLECCOB. HaquLIe runotre3pl. Pu3ndeckre 3aKOHBI U TCOPUH. FpaHI/IHBI IIPUMEHUMOCTHU

¢u3nveckux 3aKoHOB. [IpUHIIUT COOTBETCTBUSI.
Ponb 1 MecTo (pu3uKu B pOpMUPOBAHNUN COBPEMEHHOM Hay4YHOUM KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTOACH.
Jlemoncmpayuu
AHaoroBsie 1 HU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.
Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe nBrkeHre. OTHOCUTEIbHOCTh MEXaHNYECKOTO BMKeHUA. Cuctema orcuéra. TpaekTopus.

[lepemenienue, CKOpOCTh (CpelHssE CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHME MaTepualbHOW TOYKH, UX MPOEKIHH Ha OCH CHUCTEMBI
koopauHaT. Cl10keHUe NEPEMEIIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NpsSMOJIMHEHHOe JBMKeHue. [ paduKku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U TIepeMEleHUS

MaTepualbHON TOYKHA OT BPEMEHH.
CBoOoaHoe majeHne. Y cKopeHue CBOOOHOTO TaICHHS.

KpuBonunelinoe npuxenue. J[BHKEHHME MaTepUaIbHOM TOUKHM MO OKPY>KHOCTU C MOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO. YTJOBasi CKOPOCTH,
nuHeiHas ckopocTh. [lepruoa u yacrorta obpamienus. LleHTpocTpeMuTenbHOE YCKOpPEHHE.



TexHMYEeCcKHe yCTPOMCTBA M IPAKTUUECKOE MPUMEHEHHUE: CITUOMETD, ABMKECHUE CHAPSIIOB, IICTTHBIEC M peMEHHBIC TIEPEIaUu.
JImonecmpayuu

Mopaenb cucTeMbl 0TCUéTa, WILTFOCTPALIMS KHHEMAaTHUECKUX XapaKTEPUCTHK JBHIKEHUS.

[IpeoOpazoBaHue ABMKCHHIA C UCTIOIB30BAHUEM IMPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3/1yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGmrotenne IBYKEHUs Tella, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

W3mepenue yckopeHus CBOOOHOTO MaeHUs.

Hanpasnenue ckopocTy pu IBMXKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEETICHUSI MTHOBEHHOW CKOPOCTH.

I/ICCJ'IGI[OBaHI/Ie COOTHOLICHUA MEKAY MYTAMH, HpOfII[GHHBIMH TCJIOM 3a TMOCJICAOBATCIIbHBIC PAaBHBIC T[MPOMEKYTKHM BPEMCHHU IIPpU
PaBHOYCKOPCHHOM JIBUKCHUU C HavaJbHOU CKOPOCTBIO, paBHOﬁ HYIIIO.

W3ydenue nBUKEeHUS [IApUKa B BSI3KON KHUIKOCTH.
N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa

[Tpuniun otHocuTensHOocTH ["anunes. [lepoiii 3akoH HetoToHA. THEpUMAIbHBIE CUCTEMBI OTCUETA.



Macca Tena. Cuna. Ilpunmun cynepnosuiuu cwi. Bropoil 3akoH HeroToHa misi MarepuanibHOM Touku. Tperwit 3akoH HeroTona st
MaTepUalbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunabl TpeHus (mokosi, ckoibkeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHue. Cuia TpeHMsI CKOJNBXKEHUS M CUja TPEHHS IOKOS.
Koadduuuent tpenns. Cuiia COnpoTUBICHUS IPU ABHIKEHUU TeJla B )KUAKOCTH UIIM rase.

[TocTynaTtensHOE U BpallaTeIbHOE JBH)KEHUE a0COIIOTHO TBEPIOTO Tea.
MoOMEHT Cuiibl OTHOCHUTENIBHO OCH BpameHus. [1inedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO TeA.
TexHnyeckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHNE: TOAIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CIIyTHUKOB.
Jlemoncmpayuu
SIBneHMe NHEPLUH.
CpaBHeHuE Macc B3aMMOJICHCTBYIONIUX TEI.
Bropoii 3akoH HeroToHa.
N3mepenue cu.
CnoxxeHue CHIL.
3aBUCUMOCTB CHUJIBI YIIPYTOCTH OT Je(OpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.



CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTo Tesia. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIKX B MPY>KUHE U PE3MHOBOM 00pasiie, oT ux nedopMaiuu.
HccenenoBanue ycinoBuil paBHOBECUS TBEPOTO TENA, UMEIOIIETO OCh BPAILLCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 68 MEXAHUKE

I/IMHy.]'IbC MaTepHaﬂLHOﬁ TOYKH (Tena), CUCTCMbI MATCpPUAJIBHBIX TOYCK. I/IMHy.]'ILC CHJIbI U U3MCHCHHUC HUMITYJIbCA TEJa. 3aKoH COXpaHCHUA

nMNyJba. PeakTUBHOE IBUKEHUE.
Pabora cuibl. MOMIHOCTD CHJIEL.
Kunernyeckas sHeprusi MaTepuaabHON TOUKH. Teopema 00 M3MEHEHNH KHHETUYECKOM SHEePTUu.

[TorenunanpsHas sHeprus. [loTeHuManpHas sHeprus ynpyro nedopMupoBaHHON NpyKUHBL. [loTeHnnanbHas 3HEprus Tena BOJNU3H OBEPXHOCTU
3eMin.

HOTGHHI/IHJ'IBHBI@ 1 HEIIOTCHIINAJIbHBIC CUJIBI. CBi13p pa6OTBI HCMMOTCHIUAJIBHBIX CHJI C U'BMECHCHHEM MEXaHUYEeCKOM OHEPTUH CUCTEMBEI TCJI. 3aKoH

COXpaHCHUA MEXaHUYIEeCKOM OHECPIUn.
anyrﬂe U HCYHIPYTUC CTOJIKHOBCHUS.

TexHu4eckne ycTpoiuCcTBa M MPaKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, IPYKUHHBIN MUCTOJIET, IBH)KECHUE PaKeET.



Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa mOTeHIMATEHON YHEPTUU B KHHETUYECKYIO U 00paTHO.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne abCoOIOTHO HEYNIPYTOro yaapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIbI ¢ K3MEHEHHEM MEXaHWYECKOM 3HEPruM Tejla Ha IPUMEpEe PACTSKEHUs PE3MHOBOIO JKI'yTa.
Paznen 3. MosekyaspHasi pu3uKa 1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH M MX ONbITHOE oOocHoBaHMe. bpoyHoBckoe nasmxenue. Judpdysus. Xapaxrtep
JABMDOKCHUA U BSaHMOHeﬁCTBHﬂ HJaCTHUIl BCUIECCTBA. MOI[CJ'H/I CTPOCHUSA ra3oB, )KI/II[KOCTeﬁ n TBép)II)IX Tea U 00BACHEHUE CBOMCTB BEIIECTBA Ha OCHOBE
THX Mojeneil. Macca u pazmepsl MoJiekyin. KonnuectBo BemectBa. [loctosinaast ABorapo.

TeruoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH MJCAIbHOTO Tra3a. AOCOIOTHAs TeMIepaTypa Kak mMepa
CpelHEW KMHETHYECKOM 3HEPruy TEIIOBOro JIBMKEeHMs 4dactun rasa. lllkana temmneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHuMe MeHneneeBa—
Knaneiipona. 3akon JlanproHa. M3omporecchl B HeaJbHOM ra3e C IOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHUe
U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

Texnuueckue YCTPOﬁCTBa H INPAKTUYICCKOC MPUMCHCHUC: TCPMOMETD, GapOMeTp.



Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (PoTOrpaduu MOIEKYJ OPraHUYECKUX COSTMHECHUH.
OnpiThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mopgaens onbita [lTepHa.

OnBITHI, TOKA3bIBAIOIIKE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMOICHCTBHSI.

Monens, WUTIOCTpUPYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, WJUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS M1€aJIbHOTO ra3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATE HA OCHOBE M3MEPEeHUN 00bEMa KOMHATHI, TAaBICHUS U TEMIEPATyphl BO3/IyXa B HEWl.
HccnenoBanue 3aBUCUMOCTH MEXK/TY ITapaMeTpaMU COCTOSIHUS Pa3pekeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamuueckasi cucteMa. BHyTpeHHsIs1 SHEpTHsl TEpPMOIMHAMUYECKON CHCTEMBI U CITOcO0b! €€ n3MeHeHus. KomaruecTBo TemnoTsl U pabora.
BuyTpeHnHss sHEprus 0JTHOATOMHOI'0O M€albHOr0 raza. Buael Teruionepenadn: TEIIONPOBOAHOCTb, KOHBEKIMS, U3JIydeHHUE. Y AeIIbHAS TEIJIOEMKOCTD
BeniecTBa. KoanmuecTBo TEMIOTH pHU TEIUIONEpEaaye.

[TousiTue 00 aI[I/IaGaTHOM rnpomnecce. HCpBHﬁ 3aKOH TCPMOJUHAMUKH. HpI/IMCHCHI/IC MEpBOro 3aKOHAa TCPMOANHAMHUKHU K U30IIPOLCCCAM.

I'padnueckas nnTepnperanus paboThl raza.



Bropoii 3akon TepMoanHamMuku. HeoOpaTtuMocTh NpoI1ieccoB B PUPOIE.

TernoBbie Mammubl. [IpyHIMOBL ASWCTBUS TEMJIOBBIX MamuH. [IpeoOpa3zoBaHus SHEpruM B TEIUIOBBIX MamuHaX. KoadduimeHTt mone3Horo
neiictBus TeroBoi MamuHbl. [{uki KapHo u ero ko3 GuimeHT mnoyie3Horo AecTBrus. DKoI0rudeckue npoOaeMbl TEMIOOHEPT€TUKH.

Texundeckue YCTpOfICTBa " NPaKTHYECKOC MPUMEHECHUC: IBUTaTC]Ib BHYTPEHHET'O CIrOpaHus, OBITOBOM XOJIOOHUJIbHUK, KOHAUITUOHEDP.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEpPIuu Tejla IpU COBEPLICHUM pabOThI: BbLIET MPOOKU M3 OYTHUIKM O] JEHCTBHEM CHKAaTOro BO3/yXa, HarpeBaHue
a¢upa B TaTYHHOH TpyOKe MyTEM TpEeHUs (BUICOIEMOHCTPAIIHS).

N3menenne BHyTpeHHEH SHEPruu (TEMIIEpaTyphl) TeNa NP TEIIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT C BO3YUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsi BHYTPEHHETO CrOpaHusl, p€aKTUBHOIO JIBUTATEIs.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooGpa3oBanue u KoHAeHCaus. Micnapenne u kurenne. AGCOMIOTHAS U OTHOCUTENbHAS BIAXXHOCTHh Bo3ayxa. HaceimeHHsiit map. Y genpHas
TeIu10oTa Napooopa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHHUS.

Teépmoe teno. Kpucramnuueckne u amopdHbie Tena. AHU30TPOIUS CBONCTB KpUCTALUIOB. JKuakue kpuctamibl. COBpEeMEHHbBIE MaTepUAbI.
[TnaBnenue u kpucraum3anus. Y AeibHas TemioTa miasienus. CyomuManms.

VYpaBHeHHE TEIJIOBOTO OajaHca.



Texunueckue YCTpOfICTBa U HNPaKTHYECKOC IPHUMCHCHUC!:

TUTPOMETP MU IICUXPOMETP, KaAJIOPHUMETP, TCXHOJOI'MH IIOJYUYCHHUSA COBPEMCHHBIX
MaTepurajIoB, B TOM YUCJIC HAHOMATCPUAIOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CaolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBICHUU.

CriocoObl U3MEPEHHS BIAKHOCTH.

HaGimrotenne HarpeBaHus ¥ IIABICHHS KPUCTAILNTHYECKOTO BEIICCTBA.
JleMOHCTpausi KPUCTAILIIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

I/I3MepeHI/Ie OTHOCHUTEIBbHOHN BIAKHOCTH BO3JyXa.

Paznen 4. daekrpoamHaMnka

Tema 1. Inexkmpocmamuxa

OnekTpu3anus Tell. ODIEKTpUYeCKHd 3apsan. J[Ba BHAA SIEKTPUYECKUX 3apsiaoB. [IpOBONHMKM, NHAJIEKTPUKH W IOITYHNPOBOJHHUKH. 3aKOH
COXpaHEHs JJIEKTPUUYECKOT0 3apsia.

B3aumopeiictBue 3apsanoB. 3akon Kymona. TodeuHbIN ANEKTpUYECKUU 3apsil. DiekTpudeckoe mojie. Hanpspk€HHOCTh AJEKTPUYECKOTO TOJIS.
[IpuHIMI Cynepro3uIuy JIEKTPUYECKUX MTosiel. JIMHuN HanpsKEHHOCTH AJIEKTPUYECKOTO MTOJISL.



Pabora cun OJICKTPOCTATHUYCCKOI'O I10JIA. HOTCHHI/IaH. PazHocThs moTeHIIMANOB. HpOBOI[HI/IKI/I U JUDJICKTPUKHU B JJICKTPOCTATHYCCKOM IIOJIC.
ﬂI/IBHGKTpI/IquKaSI MPOHUIACMOCTb.

OnekrpoéMkocTh. KoHmeHcaTop. DieKTpoEMKOCTh IIIOCKOTO KOHACHCATOpa. DHEPTHsl 3apsHKEHHOTO KOHJIEHCATOPA.

TexHnyeckue ycTpoHCTBa M IPAKTUYECKOE IPUMEHEHHE: DJJIEKTPOCKOIN, SJIEKTPOMETP, JJIEKTPOCTaTHYECKas 3allliTa, 3a3eMIICHUE
AJIEKTPONPUOOPOB, KOHJCHCATOP, KOMUPOBAIBHBIN anmapar, CTpYHHBIN IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHIUIT ACHCTBUS FIEKTPOMETPA.
B3amoneiicTBre Ha3JIEKTPU30BAHHBIX TEN.
DIEeKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHUKY B AEKTPOCTATUUECKOM TIOJIE.
DneKTpocTaTU4ecKas 3allluTa.

JIMDIIEKTPUKHU B JIEKTPOCTATUYECKOM TIOJIE.
3aBUCHUMOCTD AJNEKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPa OT TUIOLIAAH MUIACTHH, PACCTOSHUS MEXAY HUMU U JUDJIEKTPUUECKONW TPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOTO KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol
N3mepenue 3meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax



DJIEKTPUYECKUH TOK. Y CIIOBUSI CYILIECTBOBAHUS AJIEKTPUUECKOTO ToKa. McTounuku Toka. Cua Toka. [TocTosSIHHBIN TOK.
Hanpsokenue. 3akon Oma Ju1st yyacTka LETu.

DJNEKTPUUYECKOE CONPOTUBIICHHE. Y IEIbHOE CONpPOTUBICHHE BeniecTBa. llocnemoBarenbHoe, NapajiesibHOE, CMELIIAHHOE COEOUHEHHE
IIPOBJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymsi—JIeHia. MOIIHOCTE 3JEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa M BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKa. 3akoH OMa s MOJTHOM (3aMKHYTO#) anekTpudeckoil nenu. Kopotkoe
3aMbIKaHUE.

DNeKTpOHHas IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTUBIICHUS METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.
OneKTpuYecKuii TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAs TPOBOAMMOCTD NOJTYIPOBOJHUKOB. CBolicTBa p—N-niepexona. I1lomynpoBoJHUKOBbIE TPHUOOPHI.
DNEKTPUUYECKNH TOK B paCTBOPAX M pacilaBax dJIEKTPOIUTOB. DJIEKTPOIUTUYECKAS TUCCOLMALIMSL. DIEKTPOIIU3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HecaMOCTOSTENbHbIN pa3psa. Monnus. [lnasma.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT, UCTOYHUKH TOKa, HJIEKTpOHArpeBaTelbHble IPHOOpPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIH IHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOITYHPOBOAHUKOBBIA THO/,
raJbBaHUKA.

Jlemoncmpayuu
N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTD COIMPOTUBJICHHUA HUIMHAPHUYCCKUX MMPOBOJHUKOB OT JJIMHBI, IJIOMAAN MOIICPEYHOI0 CEYCHHUA U MaTCpHrajia.



CMenanHOe COeJUHEHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHne 3IeKTPOABMKYLIEH crilbl. KOPOTKOE 3aMbIKaHME TaJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHErO COIIPOTUBIICHHUSL.
3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTb BO3/1yXa.

OI[HOCTOpOHH)I)I IMPOBOAUMOCTDL JUOJA.

Yuenuueckuil sxcnepumenm, 1abopamophvie pabomol

N3ydyeHne CMEIIaHHOTO COEMHEHNS PE3UCTOPOB.

I/I3M€p€HI/Ie BHGKTpO}IBI/I)I(}/HIeﬁ CHJIbI ICTOYHHKA TOKA U €0 BHYTPCHHETO COIIPOTUBIICHHA.
Habntonenue snexTponusa.

MexnpeamerHblie CBA3U

Nzydenne kypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCyIIECTBISIETCS ¢ YYETOM COJEPIKAaTENbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKu, OMOJIOTUH, XUMHUH, Teorpadru 1 TEXHOJIOTHH.

Meofcnpedjvzemﬂbze nouAmus, CBA3aHHBIC C H3YYCHHEM MCTOJOB HAYYHOI'O IIO3HAHUSA: SABJICHHC, Hay‘-IHBIfI Q)aKT, TUII0TE3Aa, (I)I/ISI/I‘—IGCKEUI
BCJIMYNHA, 3dKOH, TCOPUH, Ha6HIOIIeHI/Ie, OKCIICPUMCHT, MOACITIUPOBAHUEC, MOJCJIb, UBMCPCHUC.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHMH, JUHEWHas (yHKuMA, napabona, rumepoona, ux rpauku ¥ CBOHCTBA, TPUTOHOMETPHUUECKUE
(GYHKIUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKECTBO, BEKTOPHI U UX MPOEKIUH HA OCH KOOPJIMHAT, CI0KEHHE
BEKTOPOB.



Buonozus: MexaHn4eckoe JIBM)KEHUE B J)KUBOM npupoae, 1uddysus, 0cMocC, TeINIO0OMEH >KHUBBIX OPraHU3MOB (BHU/bI TEIUIONEpPEIadH, TEII0BOE
paBHOBECHE), JIEKTPUUECKHE SABJICHUS B )KMBOW IIPUPOJIE.

Xumus: JAUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC ATOMOB U MOJICKYJI, MOJIb BCIICCTBA, MOJIIpHAA MacCa, TCIIJIOBBIC CBOMCTBA TBépIILIX TCII,
}I(HI[KOCTeﬁ H Ia30B, DJICKTPHYCCKUEC CBOMCTBaA MCTAJJIOB, DJICKTPOJIUTUYCCKAA JUCCOLMallWA, raJlbBaHHUKa.

l'eocpagpus: BIaxXxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHuE JABUKEHUN C HMCIOJIB30BAHHUEM MEXAHM3MOB, YUYET TPEHUsI B TEXHHUKE, MOIIIMITHUKUA, MCIOJb30BAaHUE 3aKOHA
COXpaHEHUS UMIYJbCa B TEXHHUKE (pakeTa, BOJOMET W JPYrHe), JBUraTelib BHYTPEHHErO CropaHus, mapoBas TypOWHA, OBITOBOW XOJOIWIbHUK,
KOHUIIMOHEP, TEXHOJIOTUH MOJIYYCHUs COBPEMEHHBIX MaTEpPHUAaIOB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH, SJIEKTPOCTATHUECKas 3alllnTa,
3a3eMJICHUE AIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JIEKTPOHATPEBATEIIbHBIC TPUOOPHI, FJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. daekrpoauHaMmnka
Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUA

[TocTrossHHBIE MarHuUTHL. B3anmMoaeCTBHE TOCTOSSHHBIX MAarHUTOB. MarHutHoe mnoiie. Bektop mMarautHor UHAYKUMU. [IpuHIMn cynepnosuuuu
MArHUTHBIX MoJied. JInHun MarHuTHOM MHAYKIMKU. KapThHa TMHUNA MAarHUTHOW MHAYKIWH MOJIS MOCTOSHHBIX MArHUTOB.

MarauTHoe IIoJIe IIPOBOAHUKA C TOKOM. KapTI/IHa JIMHAN HHAYKOUW MArfvTHOIO IIOJd JJIWHHOIO IIPAMOIO ITPOBOJHHWKA W 3aMKHYTOI'O
KOJIBLICBOI'O MTPOBOJAHHKA, KaTYIIIKHU C TOKOM. OnpIT 3pCTCI[a. B3aHMOHeﬁCTBHC IMPOBOJHUKOB C TOKOM.



Cuna Amrnepa, €€ MOJyJib U HalpaBJICHUE.
Cuna JlopeHnua, e€ Monynb 1 HanpasiieHUE. [[BuxkeHNe 3apsyKEHHONW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. Pabota cuisl JlopeHua.

SIBneHne 3MEKTPOMarHUTHOM MHAYKIUH. II0TOK BEKTOpa MarHUTHON MHAYKIMH. DJIEKTPOABIDKYILAS CHUJIa MHAYKLIUHU. 3aKOH IEKTPOMarHuTHOU
naaykunu Gapanest.

BpreBoe SJICKTPHUYCCKOC I10JIC. 3JI€KTpO[[BI/DKYIIIa$I CHJIa MHAYKIWH B IMPOBOAHUKE, ABYIKYHICMCA IMMOCTYIIATCIIBHO B OAHOPOJHOM MAarHuTHOM
I10JIC.

IIpaBuio Jlenua.
NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOABIDKYIIAS CHUJIa CAMOUHTYKIIUH.
DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

Texnuueckue YCTPOﬁCTBa U TIMPAKTHYCCKOC TMNPHUMCHCHUC: TIOCTOAHHBIC MArHUTHBI, J3JICKTPOMATHUTHI, JJICKTPOABHUIATCIIb, YCKOPUTCIN
QJICMCHTAPHBIX YaCTUI[, MHAYKIITMOHHAA ICYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.
JInHUM MHYKIIUM MarHUTHOTO IOJIA.

B3anmMopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.



Cuna Amrnepa.
[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.
SIBneHue 3IeKTPOMArHUTHON UHAYKIIUH.
IIpaBuio Jlenna.
3aBUCHUMOCTD 3JIEKTPOJBHXKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHsI MATHUTHOTO IOTOKA.
SIBiieHME CAMOMHIYKIIU Y.
Yuenuueckuii sxcnepumenm, n1abopamoptvle pabomol
N3yueHnne MarHuTHOTO NOJISL KATYLIKH C TOKOM.
WccnenoBanue neicTBUSI TOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.
UccnepoBanue sSBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.
Paznen 5. KoJsieOanusi 4 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnas cucrema. CBoOOAHBIE MeXaHWYeckue konebanus. ["apmonnueckue konedanus. [lepuon, yacrora, ammnryaa u ¢asza kojaedaHui.
[IpyxuHHBIH MasTHUK. MaTeMaTHUecKUil MasTHUK. YpaBHEHHE TapMOHMYECKMX KoseOanuid. [IpeBpaiieHue »HEPruud MpHU TaPMOHMYECKUX
KOJICOAHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE JJIEKTPOMATHUTHBIE KOJIeOaHUS B HACATLHOM KOJIEOAaTeNIbHOM KOHType. AHAIOTHS MEXIy
MEXaHWYECKUMH M JIEKTPOMArHUTHBIMU KoJieOanussMu. @opmyra ToMcoHa. 3aK0H COXpaHEHUS YJHEPTUHU B UICATHHOM KOJIe0aTETbHOM KOHTYPE.



[IpencraBiaeHre O 3aTyxaroIIuX KoJcOaHUAX. BBIHYKICHHBIC MEXaHHUECKHE KoyieOaHnus. Pe3zoHanc. BbIHYKICHHBIE 3JCKTPOMAarHUTHBIE
KOJICOAaHUS.

Ilepemennblil Tok. CUHYCOUJAIbHBIN NIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIPSDKECHUS.

Tpanchopmarop. IIpousBoacTtBo, mnepenaya ©u  HOTPEOICHUE AJIEKTPUUYECKOW HSHEPrUU. OKOJIOTUYECKHME PHUCKU TMPH  MPOU3BOJCTBE
anekTposHeprun. KynbTypa UCTIOIB30BaHMS 3JIEKTPOIHEPTUU B IIOBCETHEBHOM JKU3HHU.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: AIEKTPUUIECKHI 3BOHOK, TeHEPATOp MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepe1ay.
Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHON cHCTEMBI (TIPY>KHHHBIN WM MATEMATUYCCKUN MAsTHHK).

Habmronenue 3aTyxaronmx Kojiebanui.

HccnenoBanue cBONCTB BBIHYK/IEHHBIX KOJIeOaHUH.

HaGntonenue pezonanca.

CBoOOAHBIC PIIEKTPOMArHUTHBIE KOJICOAHMS.

OcuusiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANpPSKEHUS! OT BPEMEHH ) JJIS 3JIEKTPOMArHUTHBIX KOJIeOaHH.

Pe3onanc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPa, KaTyIIKU HHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUY 3IEKTPONIEPEIAUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol



HCCJ’ICI{OBaHI/Ie 3dBUCUMOCTH IICPpHUOJa MAJIbIX KoJIe0aHMH1 rpy3a Ha HUTH OT JIMHbI HUTHU U MACCHI I'py3a.
HccnegoBanue MNEPECMCHHOI'O TOKA B LICIIH U3 MTOCICAOBATCIILEHO COCIMHEHHBIX KOHACHCATOpAa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBLE B0JIHbL

MexaHnueckue BOJIHBI, yciaoBHs paciipoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus U JUIMHA BOJIHBI. [lonepednble 1 Ipo10JIbHBIE BOJIHBI.
WnTepdepennys u audpaxius MEXaHHYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIyU4€HHUS 3JEKTPOMAarHUTHBIX BOJH. B3aumuas opuenTtauust Bektopos E, B, V B anekTpomarHuTHOM

BosiHe. CBoiicTBa QJICKTPOMArouTHBIX BOJIH: OTPAXKCHUEC, ITPCIIOMIICHHUC, ITOJISApU3alnd, I[I/I(bpaKI_II/IH, I/IHTep(I)epeHI_II/IH. CKOpOCTL QJICKTPOMArduTHBIX
BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [I[ppuMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHIMIIBI paOCBA3U U TENIEBUACHUS. Paaronokanus.
DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuuecknue ycTporucTBa M NMPAKTUYECKOE MPUMEHEHHE: MYy3bIKalbHble HHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTUKA B TEXHUKE U MEJULIMHE,
panap, paaMonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu
OO6pa3zoBaHue U PaCIPOCTPAHCHHUE TIOTIEPEIHBIX U TIPOJIOJIBHBIX BOJIH.
Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

Ha6HIOHeHHe OTpaXXCHUA U IPECTIOMIICHUA MEXaHUYCCKUX BOJIH.



Habmonenue unrepdepeHunu u AMQpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHA.

HccnenoBanmne CBOMCTB AJIGKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, TIONIIpU3aius, tudpaKkius, HHTephepeHIIHS.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpoCcTpaHEHUE CBETA B ONHOPOAHOM cpeae. JIyu cBera. ToueuHblid HCTOYHHK CBETA.
OTtpaxxeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKale.

[Ipenomiienue cBeTa. 3aKOHBI MpeloMJIeHHs cBeTa. AOCOMIOTHBIN Mokazatens mnpeiomieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbiit
YTOJI [TOJIHOTO BHYTPEHHETO OTPAKEHUS.

Z[I/ICHepCI/ISI cBeta. CI0KHBIN cocTaB 0€JI0TO CBETA. ]_[BCT.

Cobuparomue 1 pacceuBarolue JUH3bL. ToHKas nuH3a. DOKYyCHOE pacCcTOSTHUE U ONTUYECKas CUiia TOHKOM JuH3bI. [locTpoenne n3obpaxeHuii B
coOMparoIuX U paccenBaronux JnH3ax. GopMmyra TOHKOM JMH3BL. Y BETUUYCHHE, TaBAEMOE JIMH30M.

Hpe,[[eﬂbl MNPUMCHUMOCTHU FeOMeTqueCKOﬁ OIITUKH.

BonnoBas onrtuka. Wuatepdepenuuss cBera. KorepeHTHble UCTOYHHKH. YCJIOBHUS HAOMIOJEHUS MAaKCUMYMOB M MHUHHUMYMOB B
MHTEp(PEPEHITNOHHOMN KapTHHE OT JABYX CHH(Aa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakius cera. JudppakiuuonHas pemeérka. YCiIoBUe HAONIOJEHHs TJIaBHBIX MaKCMMYMOB IPH MaJeHUMH MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.



TexHuueckue ycTpoiicTBa M IpPaKTUYECKOE IPUMEHEHHE: OYKH, Jymna, (oToanmapaT, HNPOEKIMOHHBIN amnmapar, MHKpPOCKOI, TeJIECKOIl,
BOJIOKOHHAS! ONTHKA, JU(PPAKIIMOHHAS PEIIETKA, OJIIPOUL.

Jlemoncmpayuu

[IpsmonuHeitHOe pacrpocTpaHeHHne, OTpakeHHe U npeaoMieHue ceera. OnTuueckue mprudopshl.
[TosnHOE BHYTpEeHHEE oTpakeHHne. Mojiesib CBETOBO/.
HccnenoBanue cBOWCTB U300paKeHHI B TMH3aX.

Moaenu MEUKpPOCKOIIA, TEJIECKONa.

Ha6nronenue natepdepeHIium cBeTa.

Ha6mronenue audpakuuu cera.

Habmonenue aucnepcuu cBera.

[TonyueHue ciekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.
Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol
N3mepenue mokaszatens IpeIoMIeHHUS CTEKIIa.

HccnenoBanue cBONCTB N300paKeHU B TMH3AX.



Habnronenue nucnepcuu cBeta.
Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['paHuLBl NPUMEHUMOCTH KJIACCUYECKON MexaHuKH. IlocTynaTsl cenuanbHOM TEOPUHM OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHH M COKpAIIEHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOM YaCTULIBI.
CBs13b MacChl C YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHS TTOKOSI.
Paznen 7. KBanroBasi pusuka
Tema 1. Inemenmol Keanmogoii ONMUKU
®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPrus U UMMYJIbC POTOHA.

OtkpeiTue u uccienoBanue (orordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl goroddpdexra. YpaBHenue DifHmrTelHa 1 GoTorddexTa.
«Kpacnas rpanuia» ¢potodrddekra.

Hasnenue ceera. OnwiTel I1. H. JIeOenena.

XuMHuyeckoe JIEUCTBHE CBETA.

TexHUYEeCKrEe yCTPOICTBA U TPAKTUUECKOE TPUMEHEHHE: (DOTOIEMEHT, (DOTOIATYMK, COTHEUHAsI OaTapesi, CBETOIHOI.
Jlemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.



HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.
Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuro o -yactui. [lnanerapnas monens aroma. Iloctynatet bopa. Usnydenue u
morJIoneHre POTOHOB MPH MEPEX0JIe aTOMA C OJTHOTO YPOBHS SHEPTUU HA Opyroi. Buasl ciektpoB. CrieKTp ypOBHEH YHEPTUU aTOMa BOJIOPO/IA.

BosiHoBbIE cBoOMicTBa yacTul. Bonuel ae bpoinsa. KoprycKynsspHO-BOJIHOBOM 1yanu3M.

CHOHTaHHOE U BBIHYKJECHHOE U3JTyYEHUE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenre AMHBI BOJIHBI JIa3epa.

HaOnroneHue nuHeyaThIX CIEKTPOB U3TYUECHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamopmusie pabomol

Hal6mronenune nuHE9aToro crekrpa.



Tema 3. Amomnoe a0po

DKCIIEpUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTkpeiTue pamunoaktuBHOCTH. OmbITel Pesepdopna mo ompeneneHuio cocraBa
paanoakTUBHOrO n3iaydeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iaydeHus. BivsHue painoakTHBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpsiTHE TIPOTOHA U HEeWTpoHa. HykimorHast Moaens siapa I elizenbepra—lBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tormsl.
Anbda-pacnaa. DIeKTPOHHBINH U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydyenue. 3aKkoH paJuoaKTUBHOTO paclajaa.

DOHeprus cBA3M HYKJIOHOB B siipe. SnepHble cuibl. JledekT maccsl siipa.

SAnepusble peakuuu. [leneHne u CUHTE3 s1ep.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [IpobieMbl 1 epCHeKTUBEI A1EPHON YJHEPTETUKH. DKOJOTUYECKHE ACTIEKTHI SIAEPHOM SHEPTETHKU.
OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOMIOACHHS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.

®dyHaamMeHTaIbHble B3auMoeicTBusl. EqMHCTBO (pu3nueckoil KapTHHbBI MUpa.

TexHuueckue ycTpoicTBa U MPAaKTUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, siiepHblii peakTop, aToMHas 6omoa.
Jlemoncmpayuu

Cu€TunK MOHM3UPYIOLUX YaCTHII.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol



HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU
Damnbl pa3BUTHs aCTPOHOMUU. [IpHKITaTHOE B MUPOBO33PEHYECKOE 3HAUCHHE ACTPOHOMHH.
Bun 3Bé3aH0r0 HebGa. Co3Be3nus, spKue 3BE3bI, ITAHETHI, X BUAUMOE JBIKCHHE.
ConneyHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHeprun CosHua M 3BE31. 3BE3/bI, UX OCHOBHbBIE XapaKTEPUCTHKU. JlMarpaMma «CHeKTpasbHbIN
KJIaCC — CBETUMOCTb». 3BE3/lbl IVIABHOM IOCIEI0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETMMOCTb» JUIsl 3BE3] IVIABHOM IOCIE10BATEIbHOCTH.
Buytpennee crpoenue 38¢31. CoBpeMEHHbIE MTPEICTABICHHS O POUCXOXKICHUU U 3Boutolny CoJHIA U 3BE31. DTalbl )KU3HHU 3BE3NL.

Mneunsiii ITyte — nama I'anaktuka. [lonoxenune n nBmxenue ConHua B 'anaktuke. Tunbl ramaktuk. PaguoranakTuku U kBa3apbl. UEpHble
JBIPBI B SIAPAX TalaKTHK.

Bcenennas. Pacmmpenue Beenennoil. 3akon Xa66:ma. Pa30eranue ranaktuk. Teopust bonbiioro B3psiBa. PenukToBoe u3inydeHue.
MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoGieMbl acCTpOHOMUM.

Yyenuueckue nabnrooenus

Ha6n}0)1eH1/1$[ HeBOOp}’)KéHHI)IM rjra3oM € MCIIOJIb30BAHUEM KOMITBIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ AT OIIPCACIICHHUA TTOJIOKCHUA HeOeCHBIX 00BEKTOB Ha
KOHKPCTHYIO JaTy: OCHOBHBIC CO3BC3 AU CCBCpHOFO noJymapus 1 apKuc 3Bé3,[[BI.

Habmtonenus B teneckon JlyHsl, mianet, Mneunoro IlyTu.

O0o01marouiee noBTOPEHNE



Poinb (pu3KKM U aCTPOHOMHUM B 3KOHOMHYECKOMN, TEXHOJOIMUYECKON, COLMAIBHON U 3THUECKOH chepax AesTenbHOCTH Yel0oBeKa, pojib U MECTO (PU3HUKU
U aCTPOHOMHUHU B COBPEMEHHON HAy4YHOW KapTHHE MHpPa, POJib (PU3NYECKON TeOpuu B (OPMHUPOBAHUU NPEICTABICHUH O (PU3MUECKON KapTUHE MHUPA,
MeCTO (PU3UUECKOM KAPTUHBI MUPA B OOIIEM psY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUNA O IPUPO/IE.

Me)l(l'[pe[[MeTHble CBHA3HU

Nzyuenue kypca ¢uszuku 6a3oBoro ypoBHS B 11 Kiacce ocyuecTBiIseTcs ¢ y4€TOM COJEP KAaTEIbHBIX MEXKIPEAMETHBIX CBsI3€d € KypcaMu
MaTeMaTHKH, ONOJIOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meofcnpedmemele nonAamusl, CBA3aHHbIC C U3YUYCHUCM MCTOJ0B HAYUHOI'O ITO3HAHUS: SIBJICHUC, HayLIHHﬁ (baKT, THuII0TEC34a, (1)I/I3I/I‘ICCKa$I BCJIN
YKHa, 3aKOH, TCOpUs, Ha6J'II-OI[eHI/Ie, OKCIICPUMCHT, MOACIUPOBAHHUEC, MOCIIb, UBMCPCHUC.

Mamemamuxka: peIIcHnC CHUCTCMBI ypaBHCHHﬁ, TPUTOHOMCTPUUCCKHC (1)YHKIII/II/II CHUHYC, KOCHUHYC, TaHI'CHC, KOTaHI'CHC, OCHOBHOC€
TPUTOHOMCETPHYCCKOC TOXACCTBO, BCKTOPBI M HX IIPOCKIHWHM Ha OCH KOOPAMHAT, CJIO0XXCHHC BCKTOPOB, IMPOMU3BOAHLIC 3JICMCHTAPHLIX Q)YHKHHI;'I,
IIPpU3HAKHN HOI[O6I/I$I TPEYTrOJIbHUKOB, ONIPCACIICHUC TNIOIIAAN ITJIOCKUX (I)I/Il"yp 1 00bEMa Te.

buonocus: snektpruyeckue siBIEHUS B )KUBOW MPUPOJE, KojeOaTelbHbIE TBUKEHUS B )KUBOM MPUPOJIE, ONTUYECKUE SBJICHUS B )KUBOU MPUPOJE,
NENCTBHE paJvaliiy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpPOGHUE aTOMOB U MOJIEKYJ, KPUCTAJJIMUECKass CTPYKTypa TBEPIABIX TeJ, MEXaHW3Mbl OOpa30BaHMs KPUCTAJUIMYECKOM pPEHIETKH,
CHEKTPaJIbHBIN aHAIIN3.

l'eoepaghus: MarHUTHBIE MOJIOCA 3€MIIH, 3aJI€)KH MarHUTHBIX Py, POTOCHEMKA 3€MHOM MOBEPXHOCTH, IPEJCKa3aHUE 3EMIIETPSICEHUH.

Texnonocus: MTUHUM DIEKTPOIIEPEay, TEHEPATOpP IEPEMEHHOIO TOKAa, JJIEKTPOABUraTENlb, WHIYKIIMOHHASA I€4Yb, pagap, pPaauoNpUEMHHK,
TeNneBU30p, aHTeHHa, Tenedon, CBY-neus, mpoeKITMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOTO Tpenmera «Du3uka» Ha ypoBHE cpenHero oodmiero odpazoBaHusi (0a30BbI YPOBEHB) JOHKHO OOCCIICUUTH JIOCTHIKCHUE
CIICAYIOIIMX JIMYHOCTHBIX, METAIPEJIMETHBIX U TPEJMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATDI

JIndHOCTHBIC PE3yJIbTaTbl OCBOCHUS yqe6Hor0 npeamMcTa «Duzuka» JOJDKHBI OTpaXaTb TOTOBHOCTL H CIIOCOOHOCTE o6yqa101m/1xc;1
PYKOBACTBOBATHCA C(I)OpMI/IpOBaHHOI;'I BHYTpeHHeﬁ HOSI/IHHeﬁ JIMYHOCTHU, CUCTEMOM OCHHOCTHBIX OpI/IeHTaIlI/Iﬁ, MMO3UTUBHBIX BHYTPCHHUX Y6eﬁ(ﬂeHHﬁ,
COOTBCTCTBYIOIIUX TPaJUIIUOHHBIM HCHHOCTAM pOCCHfICKOFO O6HICCTBa, paClIupCHUC KU3HCHHOT'O OIIbITa M ONbITa JACATCIBHOCTH B IIPOLECCCE
pcanr3an OCHOBHBIX HaHpaBJ'ICHI/Iﬁ BOCITUTATEIbHOU JCATCIIBHOCTHU, B TOM YHMCJIC B 4aCTU:

1) rpaIaHCKOro BOCIUTAHUS:
Cc(OPMHUPOBAHHOCTh TPAKAAHCKOH MO3UIMK 00yUarOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUHCKOTO OOIIEeCTBa;
MPUHATHE TPAJIULMOHHBIX 00IEYEIOBEUECKUX T'YMaHUCTUUECKUX U IEMOKPaTUUECKUX 1IEHHOCTEH;

TFOTOBHOCTb BCCTH COBMCCTHYIO ACATCIILHOCTL B HMHTCPECCAX TI'PAKIAHCKOTO 06H_[CCTBa, Y4aCTBOBATb B CAMOYIIPABJICHUU B 06pa30BaTCHLHOﬁ

OpraHu3aIlNH;
yMEHHE B3aUMOJICCTBOBATh C COIIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIIMSIMHU U Ha3HAYEHUEM;

TOTOBHOCTH K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIBHOCTH,



2) IATPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKON UICHTUIHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX B 001acTU (DU3UKH U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTH OICHUBATh CUTyallUlIO U IPUHUMATb OCO3HAHHBIC PCUHICHU A, OPUCHTHPYACH Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U IECHHOCTH, B TOM
YHCJIC B ICATCIIbHOCTH y‘IéHOFO;

OCO3HaHHE JIMYHOTO BKJIAa B MOCTPOCHHE YCTOWIUBOTO OYIyIIEro;

4)3CTeTHYeCKOro BOCIIMTAHMUSI

ICTETUYECKOE OTHOILICHUE K MUPY, BKIIFOUAs 3CTETHKY HAYYHOTO TBOPYECTBA, IPUCYIIET0 (pU3NYECKOil HAyKe;
5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K pa3iuuHbIM chepaM NpodhecCHOHATBbHOM AESITEIbHOCTH, B TOM YHWCIE CBSA3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HaHHBIH BBIOOp OyaymIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3MKU HA MPOTSHKEHUH BCEH KU3HU;
6) 3K0JIOrM4ecKOro BOCIUTAHMS:
c(OPMHPOBAHHOCTH IKOJIOTMUECKON KYIbTYPBI, 0OCO3HAHUE IT100AIBHOT0 XapaKTepa HKOJIOTHUECKUX Mpobiem;

IUTAHUPOBAHKE U OCYIIECTBICHHE AEHCTBHUI B OKPY’KalOIIel Cpeie Ha OCHOBE 3HAHMS Lieeld yCTONYMBOIO Pa3BUTHUS YEIOBEYECTBA;



paciipeHye OnbITa AeITeIbHOCTH YKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 10 (DU3HKE;
7) HEHHOCTH HAYYHOT0 MO3HAHMS:
c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb B IPOLIECCE HU3YUCHUSA (bH?;PIKPI OCYIICCTBIIATL NPOCKTHYHO W HCCICAOBATCIILCKYIO
ACATCIIbBHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble Jlornueckue AeicTBUA:
CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3UpOBaTh IPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEATh UEIH IeATeIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUHU X JOCTHKECHMUS;
BBISIBIIATh 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMbIX (PU3UUECKUX SIBICHUSIX;
pa3pabaThIBaTh TUIAH pEIICHUs MTPOOJIEMBI C YIETOM aHaTM3a UMEIOIITUXCSI MATEPUATIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNIHTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUN JEATEIbHOCTH;
KOOPJMHHUPOBATH U BHITIOJHATH pa0OTy B YCIOBUSX PEATHHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIILJIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Bba3oBble ucciaenopareabcKkue AeiicTBHS.



BJIaACTH HaquOﬁ TepMHHOHOFHeﬁ, KJIFOYEBBIMHU ITIOHATUAMHA U MECTOAaMU (bPI?)H‘*ICCKOfI HayKH,

BJIaJACTh HaBBIKaAMHU y‘-IGGHO-HCCJIGI[OB&TGJIBCKOfI n HpOGKTHOﬁ JACATCIIBHOCTH B obactu (1)I/I3I/IKI/I, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMCTOATCIIbHOMY IIOUCKY METOAO0B PECIICHUA 3aJa4 (I)I/ISI/ILICCKOFO COACpIKaHUA, IPUMECHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHM,

BJIAJICTh BUJAMU JICSTEIBHOCTH MO IOJyYSHUIO HOBOTO 3HAHMS, €0 MHTEPIPETAINH, IPEoOPa30OBaHUI0 M NPUMEHEHHIO B PAa3IMYHBIX y4eOHBIX
CUTYyallUsX, B TOM YHCJIE MIPU CO3/IaHUH YUEOHBIX IPOECKTOB B 00JIaCTH (DU3UKH;

BBIBJIATE TMPUYUMHHO-CIICACTBCHHBIC CBA3W MW AKTyaJIM3UPOBATL 3ajady, BBIABUIATb THUIIOTC3Y eé peliCHrdA, HAXOAUTb AaApryMCHTBI JIA
J0Ka3aTCjabCTBAa CBOUX YTBep)KHCHHﬁ, 3a1aBaTh IapaMCTPbl U KPUTCPUU PCHICHUAA;

AHAJIM3UPOBATDH MOJYUYCHHBIC B XOAC PCIICHUSA 3aJa4n PE3yJIbTaThbl, KDUTUYICCKH OLICHUBATH UX HOCTOBCPHOCTH, IIPOTHO3UPOBATH U3MCHCHUC B
HOBBIX YCJIOBUSIX,

TaBUThH U GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOMN ACITENILHOCTH, B TOM YHCIIE IPU U3YYCHUU (DU3HKHY;
JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;
YMETh NMEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEIEATEIbHOCTH;
yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;
BBIJIBUT'aTbh HOBBIC UJICH, IPEAJIaraTb OpUIrnHaJIbHBIC IMTOAXO0Abl U PCIICHUSA
CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUSI.
PabGora ¢ undopmanmeii:

BJIaJIeTh HaBBIKAaMU MOJY4YeHUsI UH(OpMAIMU (PU3HMUECKOTO COIEPKaHHsI U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATENIBHO OCYIIECTBISAThH MOUCK,
aHaJIn3, CUCTEMAaTHU3AIMI0 U UHTEPIPETAII0 HHPOPMAIIMH Pa3IMYHbIX BUJOB U (POPM NpeacTaBICHUS;



OLCHUBATDL JOCTOBCPHOCTDb I/IH(bopMaI_[I/II/I;

UCIIOJIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEHICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHM3alMOHHBIX 33/1a4 C COOJII0/IEHUEM TPeOOBaHUIN IPrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTUEHBI, PECYpPCOCOEpeKEHUS, TPABOBBIX U ITHUYECKHUX
HOPM, HOPM HHPOPMAIIMOHHOM 6€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJAEPKAHMS B PA3NIUYHBIX Popmarax ¢ yuy€ToM HazHaueHHs MHGOPMalMU U LEIeBOW ayIuTOpUH, BHIOHpas
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aL1H.

KoMMyHHKaTHBHBIE yHUBepCaJIbHbIC YUeOHbIC 1eliCTBUA:
OCYLLECTBIIATH OOLEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH J1€ATENbHOCTH;
paco3HaBaTb MPCAIIOCBUIKA KOH(l)JII/IKTHBIX chyauHﬁ " CMATr4aTh KOH(i)JII/IKTI)I;
pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MTOHUMATh U UCIIOIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON paboThI;
BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX HHTEPECOB M BOZMOXKHOCTEH KaXkKJJOT0 UJIeHa KOJIJIEKTUBA;

MIPUHUMATDH LEIM COBMECTHOU AESITebHOCTH, OPraHW30BbIBaTh M KOOPIAMHUPOBATH AEHCTBUS 10 €€ JOCTUKEHHUIO: COCTABIATh IUIaH JAEUCTBUH,
pacrpesiesiaTh poJid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh pe3yJIbTaTbl COBMECTHOM padoThI;

OICHUBATHb KAYCCTBO CBOCT'O BKJIa/ld U KAXKJA0I'0 YUaCTHHUKA KOMaH/bI B O6IJ_II/II71 pe3yibTaT 1o pa3p3.60TaHHBIM KpUTCPUAM,
npeajaratb HOBBIC IPOCKTHI, OLICHUBATEL UJCHU C IMO3UIUHA HOBHU3HBI, OPUTMHAJIBHOCTH, npaKanecxoﬁ 3HAYUMOCTH,

OCYHICCTBJIATL TMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMUHBIX CUTyalUAX, IMPOABIIITL TBOPYECTBO U 13006pa>1<eHHe, OBITh
WHHUITUATHBHBIM.



PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranuzanmus:

CaMOCTOSITEJIHO OCYIIECTBIIATh IO3HABATEIbHYIO JCATEIBHOCTh B 007acTH (GHU3MKH M aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOATCIIBHO COCTAaBJIATH IJIaH PCIICHHA pvaéTme N Ka4YCCTBCHHBIX 3aJad, IIJIaH BbIIIOJHCHUA HpaKTI/I‘ICCKOﬁ pa6OTI)I C y‘-IéTOM
HMCIOIIUXCA pECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEN U Hpe,Z[HO‘ITeHI/Iﬁ;

J1aBaTh OLCHKY HOBBIM CUTYaLUsM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEAIIOYTEHUI;

eJIaTh OCO3HAaHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (DOPMHUPOBAHHIO U MPOSBICHHUIO APYIAMIUHU B 00JIACTH (PU3HMKH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHB.

CaMOKOHTpOJH), IMOLMOHAIbHBIA HHTEJLJIEKT:
AaBaTb OLICHKY HOBLIM CUTYAIIUSAM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATL COOTBETCTBUEC PE3YJIbTATOB LICIIAAM,
BJIaJJ€Th HaBbIKaMH IMO03HABaTCIILHOM pe(bneKcm/I KaK OCO3HaHUs COBECPIIACMBbIX )IefICTBI/Iﬁ N MBICJIUTCIIBHBIX MMPOLECCOB, UX PE3YIIBTATOB U,
HCIIOJIB30BaTh HpI/IéMLI pe(pJ'ICKCI/II/I AJId OLICHKU CUTYyaluu, BLI60pa BCPHOI'O PCHICHUA;

YMETb OLICHUBATh PUCKHU 1 CBOCBPEMCHHO IIPUHUMATD PCHICHUA 110 UX CHHXKCHUIO,



IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB JESITEIbHOCTH;
MPUHUMATH Ce0sl, MIOHUMAas CBOU HEJIOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX IIPU aHAJIU3E PE3YJIbTATOB JESITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B nponecce nocTukKEHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpaMMbl Mo (U3MKE I YPOBHS CpelHero oomero ooOpa3oBaHus Y
00y4aroImuXxcs COBEPIICHCTBYETCS YMOLMOHATBHBIN HHTEIUIEKT, TPEATIOIAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBLHOE COCTOSIHME, BHJICTh HAIPABIICHUS Pa3BUTUS COOCTBCHHOMN
SMOILIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOPCryJIMpoBaHNs, BKIIIOYAOMICTO CAMOKOHTPOJIb, YMCHUC [IPUHUMATL OTBETCTBCHHOCTD 3a cBOE IIOBCACHUC, CIIOCOOHOCTD aJ[alITUPOBATLHCA K
OMOIMOHAJIIBHBIM U3MECHCHUAM U IIPOABIIATH FI/I6KOCTI>, OBITh OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUH, BKJ'IIO‘IaI-OHIGI\/'I CTPEMIICHUEC K JOCTHKCHUIO TCJIN U YCIIEXY, OIITUMU3M, MHUIIUATUBHOCTh, YMCHUC HCﬁCTBOBaTB nucexonsa
U3 CBOUX BO3MO)KHOCTCI\/’I;

OMIIaTHUH, BKHIO‘I&IOHICﬁ CIIOCOOHOCTH MOHUMATh SMOIHOHAJIIBHOC COCTOAHHUEC OPYTHUX, YUUTBIBATH €ro IMnpu OCYHICCTBICHUH O6HI€HI/I$I,
CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO,

COILIMAJIHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTH BBICTPAWBaTh OTHOLICHHS C JAPYITMMHU JIIOABMHU, 3a00THTHCS, MPOSBIATH HHTEPEC M
paspeniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 10 kJiacce mpeMeTHBIE pPEe3yNbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTPaXaTh C(OPMUPOBAHHOCTH Yy OOYYAFOIIMXCS
YMCHMM:

JIEMOHCTPHPOBATh HA MpPUMeEpax pojib U MecTo (GU3MKU B (HOPMUPOBAHMM COBPEMEHHOW HAay4yHOW KapTHUHBI MHpPA, B Pa3BUTHU COBPEMEHHOMU
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JESATEIbHOCTH JTIOACH;

YUUTBIBaTh TPAHUIBI NPUMEHEHUS U3YyYEHHbIX (U3NYECKUX MOJEJeH: MaTepualbHas TOUYKa, MHEpLMalbHas cUcTeMa OTCuéTa, abCOJIIOTHO
TBEPIIOE TEJIO, WICATBHBIN Ta3, MOJCIN CTPOCHHUS Ta3oB, KUIAKOCTEH M TBEPIBIX TeJ, TOYCUHBIA IIMEKTPUUCCKHUNA 3aps] NMPU pEIIeHUN (PU3NIECKUX
3a1ad4;

paciio3HaBaTb (1)I/ISI/I‘IGCKI/I€ SABJICHUA (HpOHGCCH) M OOBSACHATH UX Ha OCHOBE 3aKOHOB MCXAaHHUKH, MOHGKYHHPHO-KHHGTHQGCKOIZ TCOPUU CTPOCHUA
BCIICCTBA U SJICKTPOAWMHAMUKHU: PABHOMECPHOC U PaBHOYCKOPCHHOC Hpi[MOJIHHGfIHOG JABHIKXCHUC, CBO6OI[HOG naacHue T€J, ABUKCHHUEC 110 OKPYKHOCTH,

WHEpIHS, B3auMOJehcTBHE Ten, MUddy3us, OPOyHOBCKOE ABWKCHHE, CTPOCHHE XUIAKOCTEH M TBEPABIX TeJ, M3MEHEHHE O0BEMa Ten IMpu
HarpeBaHuu (OXJIAXJACHHUU), TEIJIOBOE pPAaBHOBECHE, HCIApEHUE, KOHJEHCAlMs, IJIaBICHHUe, KPHUCTAJUIM3allMsl, KHUIEHHE, BJIAKHOCTh BO3/1YyXa,
MOBBIILICHNE JAaBJICHHUs Ta3a [IPU €r0 HarpEBAaHUM B 3aKPBITOM COCYE, CBA3b MEXKIY IIapaMeTpaMU COCTOSIHUSA ra3a B U30MpOoLieccax, JIEKTpU3anus Tell,
B3aMMOJICVICTBHE 3apsI0B;

OMHCHIBATh MEXaHUYECKOE JABUKEHUE, UCTIONB3Ys (DU3NYECKHE BEIIMUMHBI: KOOPAUHATA, ITYTh, EpEMEIICHIE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CuJia, UMITYJIbC TeJla, KHHETUYECKas SHEPTUsl, TOTEHI[MaIbHAs YPHEPTHUs, MEXaHHUecKasi padoTa, MeXaHWYeCKass MOIIHOCTb; MPU OMHUCAHUH MPABUIHHO
TPaKTOBaTh (YU3MUYECKUN CMBICI HMCIIOJIb3yEMbIX BEIIUYUH, UX 0003HAUEHUS W €IUHUIIbI, HAXOAUTH (POPMYIBI, CBS3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO
BEJIMYUHY C JPYTHUMH BETUYHMHAMU;

OIMUCBIBATh U3YYCHHBLIC TCIIJIOBBIC CBOMCTBA TEIl U TEIJIOBLIS SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IG BCJIMYHMHBI: TaBJICHUE ra3a, TCMIICparypa,

CpC€aHAA KHUHETHUYCCKAsA OHEPTHUA XaOTHYECKOIO MABHMXKCHUA MOJICKYJI, CPECAHCKBaApaTHU4YHAA CKOPOCTH MOJICKYJI, KOJUYCCTBO TCIIJIOTHI,
BHYTPCHHAA DHCPIus, pa60Ta rasa, KOB(I)(I)I/ILII/ICHT MOJIE3HOI'O ACHCTBHUS TEIJIOBOIO ABUTATCIIA; IIPU OIMMCAHUUN NPABUIIBHO TPAKTOBATH (I)I/ISI/ILICCKI/Iﬁ
CMBICJI UCIIOJIB3YCMbBIX BCJIHWYHH, UX 0003HAYCHHS H CAWHUIbI, HAXOIUTH (I)OpMYJ'ILI, CBA3BIBAOIIUC NAHHYIO (I)I/I3I/I‘-IGCKYIO BCIIMYNHY C APYTrUMHU
BCINYHNHaAM,



OIIMCBIBATh HU3YYCHHBIC DJJICKTPHYCCKUC CBOMCTBaA BCIICCTBA U OJJICKTPUUCCKHUE SABJICHHA (npoueccm), HCIIOJIb3YyA (bI/ISI/ILIGCKI/IC BCIIMYHNHBI:
BHGKTpI/I‘ICCKI/Iﬁ 3apsAad, SJICKTPUUCCKOC II0JIC, HaHpH)KéHHOCTb IoJIsA, MOTCHUHUAJI, PA3HOCTb NMOTCHIHAJIOB; IMPU OIMMCAHUHW IIPABUJIBHO TPAKTOBATH
(1)I/I3I/ILICCKI/II71 CMBICJI UCIIOJIb3YCMbBIX BCJIMYHH, UX 0003HaYCHUS U CAWHUIIBI; YKA3bIBATb q)OpMYHLI, CBA3BIBAIOIIUC JAHHYIO (1)I/ISI/I‘I€CKYIO BCJIMYHHY C
APYTrUMH BCIIMYNHAMMU,

aHAIM3UPOBaTh  (U3MYECKUE TMPOLECChl M SBJCHHS, MCHOJb3ys  (U3MYECKHE 3aKOHbl W MPUHIMIBL  3aKOH  BCEMHPHOTO
tarotenus, |, Il u 11l 3akonst HeloTOHA, 3aK0H COXpaHEHHS] MEXAHUUECKOM SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUI CYNEPIO3UILIUN CUII,

TIPUHIIAIT PABHOIIPABUS HHEPIUAIBHBIX CHCTEM OTCUETA, MOJICKYJISPHO-KHHETUYCCKYIO TEOPUIO CTPOCHUS BEIIECTBA, ra30BHIC 3aKOHBI, CBS3b
CpelHel KWHETHYECKOW SHEPTUH TEIUIOBOTO JBIKEHHS MOJIEKYJ C a0CONFOTHOM TEMIIepaTypoid, IEPBbIi 3aKOH TEPMOIMHAMUKY, 3aKOH COXPaHCH U
AJIEKTPUYECKOTO 3apsija, 3akoH KysoHa, Tpu 3TOM pas3inyarh CIOBECHYHO (OPMYJIHMPOBKY 3aKOHA, €r0 MATeMaTHUYECKOE BBIPAKCHHE WU YCIIOBHS
(rpaHuIIbl, 00IACTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MIPUHIIUIIBI ACHCTBHS MAIlIMH, TPUOOPOB M TEXHUYECKUX YCTPONCTB; pa3anyaTrh YCJIOBUS MX 0€30MaCHOr0 MCIOIb30BaHUS
B IIOBCEIHCBHOM KH3HU,

BBITIONTHATH KCIEPUMEHTHI 10 MCCIEAOBaHNI0 (PU3NYECKUX SBICHUN M MPOIECCOB C MCMOIb30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH, MpU
3TOM (hopMynHpoBaTh MpodieMy/3a1ady U THIOTE3y y4eOHOIro SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYyIOBAHUS, TPOBOAUTH
OTIBIT U (HOPMYTUPOBATH BHIBOJIBI;

OCYHICCTBIIATL NPAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIMYHMH, IIPU 3TOM BBI6I/IpaTB OIITHMAaJIbHBIN CII0CO0 N3MCPCHUSA U UCIIOJIb30BATh
HN3BCCTHBIC MCTOAbI OLICHKH HOFpGH.IHOCTCﬁ I/I3MepeHHI>’I;

HCCIIEI0OBATh 3aBUCUMOCTH MEXTy (GU3NUECKUMHU BETMYMHAMH C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHH, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
¢buKcUpoBaTh Pe3yNbTAaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKMX BEIUMYMH B BUAE TaOdWIl M TpapuKoB, AeNaTh BBIBOJBI MO pe3yJbTaTaM
HCCIIE0BAHUS;

CO6.HIO,Z[aTB IpaBujia 0€30I1acHOr0 Tpyda Mpu NpOBCACHUU HCCIIeJOBaHUI B paMKax y‘-IC6HOl"0 9KCIICPUMCHTA, y‘-IC6HO-I/ICCHCI[0BaTCJIBCKOI7I n
HpOCKTHOI\/'I ACATCIIBHOCTU C UCITOJIb30BAHUECM U3MCPHUTCIIbHBIX yCTpOﬁCTB u ﬂa60paT0pH0ro 06opyz[013aH1/1${;



pemaTh pacu€THbIE 3aJjauu C SBHO 3a/laHHON (PU3MUYECKON MOJIENbIO, UCHIOIb3Ys (PU3HUECKHEe 3aKOHBI U IPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3aaun BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIICIATh (PpU3MYecKHe BETUYMHBI U (HOPMYIbl, HEOOXOAUMBIC i €€ PEeUIeHUs, TPOBOJUTH PacuéThl U
OLIEHUBATh PEATHLHOCTH MOTYYECHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pelarb Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKH HENPOTHMBOPEUYMBYIO LENOYKY PACCYKICHHMM C OINOpOM HAa H3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKHUE SABICHMUS;

HCIIOJIb30BATh MMPHU PEIICHUN YICOHBIX 3a/1a4 COBPEMECHHBIE MH()OPMAIIMOHHBIC TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETAIINHA U
MPEJCTAaBICHUS YYCOHONH M HAYYHO-NOMYJISIPHOW WH(pOpPMAIIMHU, TIOTYYCHHOW U3 Pa3jIMYHBIX MCTOYHHKOB, KPUTHUYCCKH aHAIM3HPOBATH IMOTy4acMYIO
nHpopMaIuo;

MNPpUBOJUTL IIPUMCPLI BKJIaJa pOCCHﬁCKHX u Sap}I6e)KHBIX y‘léHLIX'(I)I/BI/IKOB B pa3BUTHC HAYKU, 00BACHEHHE MponeccoOB OKpyKarouiero Mmupa, B
Pa3BUTHUEC TCXHUKU U TGXHOHOFHﬁ;

HCIO0JIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3UKE B MOBCEJAHEBHOM KM3HU JJIsl 0OecreyeHus] 0e30MacHOCTH IpHU OOpallleHuu ¢ npudopamMu U
TEXHUYECKMMHU YCTPOICTBaMU, JUI COXPaHEHHsI 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 MOBE/IEHUS B OKpY Karollei cpesie;

paboTaTh B IpyMIe C BHIMOJTHEHUEM Pa3IMYHbIX COIMABHBIX POJIEH, MIIaHUPOBaTh PabOTy IPYIIIBI, PAllHOHATBHO paclpeaesaTh 00s13aHHOCTH U
IUIaHUPOBATh ACATCIIBHOCTh B HECTAHAAPTHBIX CHTyalUdaX, aJC€KBATHO OLNCHUBATH BKJIAA KaXIOro M3 YYAaCTHHUKOB TPYIIIIBI B PCHICHUC
paccMaTpuBaeMoi POOIEMBI.

K koH1y o6y4enus B 11 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTH Yy OOYYaIOIIUXCSl YMEHHI:

JI€MOHCTPHPOBATh HA MpPUMepax pojib U MecTo (U3MKU B (HOPMUPOBAHMU COBPEMEHHON HAayyHOW KapTHUHBI MUpPA, B Pa3BUTHUH COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJIOTHUI, B IPAKTUUECKON JAEeSITENbHOCTH JI0AEH, EIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;



YUUTBIBATh I'paHUIIbl IPUMCHCHHUA N3YUCHHBIX (1)I/I3I/I‘ICCKI/IX MOHCHCﬁZ TOYCYHBIN BHGKT];)I/I‘ICCKI/II‘/'I 3aps, JIyd CBCTa, TOYCYHBIN MCTOUYHHK CB€Ta,
AACpHad MOACIIb aTOMA, HYKJIOHHAad MOACJIb ATOMHOT'O s/ipa IIPpU pCHICHUN (1)I/I3I/I‘ICCKI/IX 3aaa4d,

pacmno3HaBath (pu3HUecKkue sSBICHUS (IIPOLECCHI) M OOBSICHATH UX HA OCHOBE 3aKOHOB DJICKTPOJWHAMUKHA U KBAaHTOBOW (DU3UKH: DICKTPUUYECKAS
MIPOBOJIMMOCTb, TEIIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBHUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, SJICKTPOMAarHUTHAS MHIYKIUS, IEHCTBHE
MarHUTHOTO TOJISl HA IPOBOHUK C TOKOM M JIBWIKYIIUHCS 3apsii, JIEKTPOMArHUTHBIC KOJICOaHHS U BOJIHBI, TIPSMOJIMHEHHOE paclpoCTpaHeHHE CBETa,
OTpakeHHe, TpeloMIieHHe, WHTepepeHius, nudpakuus U MOJIpU3alUs CBETa, AUCHEpcus cBera, ¢orodnekrpudeckuii ddhdext (poroaddexr),
CBETOBOE JIABJICHUE, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa aToMa BOJIOPO/Ia, ECTECTBCHHAS U UCKYCCTBCHHAS PaIHOAKTUBHOCT;

OIMCHIBATh U3YyYEHHBbIE CBOWCTBA BELIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTUYECKUE, DJIEKTPUUECKYIO MPOBOJUMOCTh Pa3jIMYHBbIX Cpel) U
3JIEKTPOMArHUTHBIE SIBJIEHUS (MPOLIECCHI), MCIOJB3Ys (U3NYECKUE BEIMUYUHBI: IJIEKTPUUECKUI 3aps], Cujla TOKa, JIEKTPHUUECKOE HaIpsKEHHE,
JIEKTPUUYECKOE CONPOTUBJICHUE, PA3HOCTh MOTEHLUAIOB, 3JIEKTPOABWKYIAs CHJIa, padoTa TOKA, MHIAYKLUSA MarHUTHOIO IOJis, CHWila AMIepa, cuiia
JlopeHua, MHIYKTUBHOCTb KaTYILKH, SHEPIUs 3JEKTPUUYECKOTO M MAarHUTHOTO MOJIEH, IEpUOJ U 4acToTa KoJieOaHui B KosieOaTeIbHOM KOHTYpE, 3aps
U CUia TOKAa B IPOLECCE TAapMOHUYECKUX 3JIEKTPOMATHUTHBIX KojeOaHuM, (POKyCHOE DPACCTOSSHUE M ONTHUYECKas Cuja JIMH3bI, IPU OINUCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MUYECKHI CMBICI HCIIOJIB3YEMBIX BEIMYMH, MX O00O03HAUYECHUS M CIWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(u3NYECKYyIO BEIMYUHY C APYTUMHU BEIUYUHAMU;

OIMUCBIBATh M3YUCHHLIC KBAHTOBLIC ABJICHHA WU ITPOLCCCHI, UCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IC BCJIMYHHBI: CKOPOCTD 3JICKTPOMArduTHLEIX BOJIH, JJIMHA BOJIHBI
U YaCTOTa CBCTA, SHCPrud U HUMITYIIbBC (bOTOHa, nepuoa nmnojrypaciiaga, 3HEpPrud CBA3W ATOMHBIX SACP, IIPU OIIMCAHUHU IIPABUJIBHO TPAKTOBATH
(1)I/ISI/I'-I€CKI/II\/'I CMBICJT UCIIOJIB3YCMBIX BCIIMYHUH, UX 0003HAUYCHHS U CANMHUIBI, YKa3bIBATb (1)OpMYJ'H)I, CBA3BIBAIOIIUC JTAHHYIO (1)I/ISI/ILIGCKYIO BCJIIMYHHY C
APYTUMH BCIMYNHAMU, BBIYUCIATE 3HAYCHHUC (1)H3HHGCKOﬁ BCJIIMYHHBI,

aHATM3UPOBATh (PU3UUYECKHUE TIPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NYECKHe 3aKOHBI U MPUHIMIMBL 3aKoH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U
MapajvieJIbHOTO COEIMHEHUS MPOBOJAHUKOB, 3aKOH Jlkoynsa—JIeHna, 3aKoH 3J€KTPOMarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEWHOTO pacnpoCTpaHeHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IMPEIIOMIICHUS CBETa, ypaBHeHHe JWHIITeWHa ans ¢Gortodd¢ekra, 3aKOH COXPAHEHHS JHEPTUH, 3aKOH
COXpaHEHHUs UMITYJIbCa, 3aKOH COXPAHEHMSI DJIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXpaHEHUsI MacCOBOTO YHCIIA, MOCTYJIaThl bopa, 3aK0H paJnoaKkTHUBHOIO
pacmnaja, mpy 3TOM Pa3InydaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEeMAaTHUYECKOE BRIpAKEHUE U YCIOBUS (TPAHHIIBI, 00JIACTH) TPUMEHUMOCTH;

OIMPECACIIATh HAIIPABJICHUC BEKTOPA MHAYKIIMU MAarHuTHOT'O ITOJIA ITPOBOAHUKA C TOKOM, CHJIbI AMnepa 1 CHJIbI HopeHua;



CTPOUTH U OIIUCBHIBATDH I/I306pa}KCHI/Ie, CO3a1aBa€MOC€ IJIOCKUM 3€PKAJIOM, TOHKOM HHHBOﬁ;

BBITIOJTHSATH AKCIIEPUMEHTBI 110 MCCIEAOBAHUIO0 (PH3UYECKUX SBICHUH M MPOILECCOB C MCIOIH30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPECHHIA: MPU
3TOoM (hopMynHUpoBaTh polIeMy/3aiady U TUIIOTe3y y4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000pYA0BaHUS, TPOBOAUTH

OTIBIT U (POPMYITHPOBATH BHIBObI;

OCYIICCTBJIATL NPAMBIC U KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘~I€CKI/IX BCJIMYHMH, IIPU 3TOM BI)I6I/IpaTI) ONTUMAJIBHBIA CIIOCO0 N3MCPCHUSA U UCII0JIB30BATh
HU3BCCTHBIC MCTOJbI OLICHKH HOFpGH.IHOCTCﬁ H3MCpCHHﬁ;

HCCICO0BATh 3aBUCMMOCTH (bHSI/I‘IeCKI/IX BCIIMYHH C UCIIOJIb30BAHHUECM IIPAMBIX I/IBMCpeHI/Iﬁi IIpU 5TOM KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTB
PE3YIbTATHI HOJIy‘-ICHHOfI 3aBUCHUMOCTH CI)I/I3I/I‘-IGCKI/IX BCJIIMYHH B BUJIC Ta6JII/III 41 I‘pa(i)I/IKOB, ACJIaTh BBIBOJELI 110 PE3YyJIibTaTaM HCCICOOBAaHUA

coOmoaaThk npaBuiIa 0€30MacHOro TpyJa MpH MPOBEICHUH HCCISIOBAHUNA B PaMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-HCCIIeI0BATEIbCKONW H
MIPOEKTHOM J1eATENbHOCTH C UCIIOJIb30BAHUEM N3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYIOBAHMUS;

pemaTh pacu€THbIE 3a7jauu C IBHO 33/1aHHON (hPHU3MYECKON MOJIENbIO, UCHOb3Ys (PU3MUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAIM3a YCIOBUS
3a/laud BBIOMpaTh (PU3NYECKYIO MOJIENb, BBIACNATH (PU3NYECKUE BEIMUMHBI M (HOPMYJIbl, HEOOXOAUMBIE IJi1 €€ pElIeHUs, NMPOBOJUTH PACUETHI U
OLIEHUBATh PEATLHOCTH MOJYYECHHOTO 3HaUeHHs (PU3MUECKON BEINYHHBI,

peuiaTh KA4YCCTBCHHBIC 3aJlda4r: BBICTPAUBATHL JIOTMYCCKU HETIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3Y4YCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/I3I/III€CKI/IC SIBJICHUS,

MCTIOJIB30BATh MPH PEHICHUH YYeOHBIX 3a/1a4 COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl IOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAIAN U
NpEeJCTaBICHU Y4eOHOH M Hay4YHO-TIOMYJIIpHONH MH(pOpMAIUU, TOTYYEHHOW M3 pa3iIMYHBbIX MCTOYHHKOB, KPUTHUYECKH aHAIM3HPOBATH IMOJTy4aeMYIO
uH(pOpMaIINIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPONCTB, pa3inuaTh YCIOBUS HMX O€30MacHOr0 HCIONIB30BaHUS B
IMOBCEAHEBHOM JKU3HU;



MIPUBOJIUTH IPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyO0exHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B 00BSICHEHHE MPOIECCOB OKPY>KAIOLIEr0 MUPa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

MCIOJIB30BATh TEOPETUYECKHE 3HAHMA MO (DU3MKE B TOBCEAHEBHOM >KM3HU U OoOecriedeHus: 0€30MacHOCTH MpU oOpalieHu ¢ npudopamMu U
TEXHUYECKMMHU YCTPOICTBaMU, Ul COXPaHEHHsI 3J0POBbsI U COOJIFOICHUS HOPM SKOJIOTMYECKOI0 MIOBEIEHUS B OKpYXKarollel cpere;

paboTaTh B IpyMIie C BHIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJICH, MIIaHUPOBATh PabOTy IPYIIIbL, PAllMOHATIBHO paclpeaesaTh 00s13aHHOCTH U
MJIAHUPOBATh JCATENBHOCTh B HECTAHJAPTHBIX CHUTYyalUsAX, aJCKBATHO OIEHWBATHh BKJAJ KAXKJIOTO W3 YYACTHUKOB TPYNIBI B PEIICHUE
paccMaTpuBaeMoii poOIeMBbI.

TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC

Ne HaumenoBanue pa3ienoB U TeEM IPOrpamMMbI KonuuectBo yacos DnekTpoHHbIe (IU(pOBHIE) 00pa3oBaTEIbLHbBIE

n/m Bcero  KontpoiubHble [TpakTnyeckue peCypcChl

paboThI paboThI

Pazgen 1. DPUSUKA U METOAbI HAYYHOT'O ITIO3HAHUA
1.1 ®wusuka ¥ METO/bI HAYYHOTO IMO3HAHHS 2 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
2.1 Kwunemaruka 5 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 ]JluHamwuka 7 bubaunoreka I{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubmmorexa I{OK https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOIUHAMUKA
3.1  OcCHOBBI MOJICKYJIIPHO-KHHETHYECKOMN TEOpHUN 9 1 bu6muoreka IOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 bubaunorexa I{OK https://m.edsoo.ru/7f41bf72
3.3 ArperarHbie cOCTOsHUS BemecTBa. Ma3oBbie 5 bu6muoreka IOK https://m.edsoo.ru/7f41bf72

MIEPEXO0/IbI


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

Ne HaumenoBanue pa3fenoB 1 TeM IPOrpaMMbI KonnuectBo uacos DnexTpoHHbIe (11U POBLIE) 00pa30BaTEIbHBIE

n/n Bcero  KouTposbHbie [MpakTHueckue pecypehl
paboThI paboThI
Hroro no pazueny 24
Paznen 4. JIEKTPOIUHAMUKA
4.1 DnekTpocTaTuka 10 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
4.2  TlocTOosHHBIN 31eKTpUYECKUil TOK. TOKHU B 12 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41bf72
pa3IMYHbBIX Ccpeaax
Utoro no pazneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 3
11 KJIACC
Ne HammenoBanwue pa3zzienoB KonmuectBo yacos DnekTpoHHBIE (HU(PPOBEIC) 00pa30BaTEIbHBIE PECYPCHI
/I 1 TEM NIpOrpaMMBbl Bcero Kontponbhbie Ilpaktuueckue paboTbl
paboTsl

Paznea 1. JIEKTPOJANHAMUKA

1.1 MarauTHOE ToJe. 11 1 3 bubmmoreka [IOK https://m.edsoo.ru/7f41c97c
DNEeKTpOMarHuTHas
WHTYKITHSI

Hroro no pasneny 11

Pa3nea 2. KOJIEBAHUS 1 BOJIHbBI

2.1 MexaHUYecKue u 9 1 bubmuoreka [IOK https://m.edsoo.ru/7f41c97c
AJIEKTPOMArHUTHbBIE
KoseOaHus

2.2 MexaHUYeCcKue u 5 1 bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

QJICKTPOMArHuTHBIC


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne HaumenoBanue pa3zaenoB KonuuecTtBo yacos DnexTpoHHbIe (1M POBbIE) 00pa3oBaTeNIbHbBIE PECYPCHI

/I 1 TEM IIpOrpaMMBI Bceero Konrtponbnsie Ilpaktuueckue paboTsl
paboThI
BOJIHBI
2.3 OmnrHka 10 3 bubnrorexa LIOK https://m.edsoo.ru/7f41c97¢c
Uroro no pazueny 24
Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH
3.1 OcHOBBHI CIICITHATIEHON 4 1 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
TEOPHH OTHOCHTEIBHOCTH
Uroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DieMeHTHI KBAaHTOBOM 6 bu6muoreka LIOK https://m.edsoo.ru/7f41c97c
OIITUKHU
4.2 CtpoeHue aroma 4 nmuoteka [{OK
3://m.edsoo0.ru/7f41c97
4.3 AtomHOe S1po 5 bubnunorexa LIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DnemeHTHI aCTpOHOMHUM U [ 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97c
acTpo(U3HUKH
Uroro no pazaeny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE
6.1 Ob6ob6matomiee 4 bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

IOBTOPCHUC


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

Ne HaumenoBanue pa3zaenoB KonuuecTtBo yacos DnexTpoHHbIe (1M POBbIE) 00pa3oBaTeNIbHbBIE PECYPCHI

/I 1 TEM IIpOrpaMMBI Bceero Konrtponbnsie Ilpaktuueckue paboTsl
paboThI

Uroro no pazneny 4

PesepBHOE Bpemst

OBILIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
ITOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KomnuecTBo yacos Hara DneKTpoHHbIE HU(POBHIE
n/m Bcero Kontponbubie IlIpaktuueckue H3YICHHA 00pa3oBaTeIbHBIC PECYPCEI
pabdoThI paboThI
1  ®usuka — Hayka o npupoje. HayuHnbie MeToAbI TO3HAHUS bu6mmoreka [JOK
OKPY’KaIOIIEero MUpa https://m.edsoo.ru/ff0c32e2
2  Ponb u MecTo 3Nk B HOPMUPOBAHIH COBPEMEHHOI bubnnorexa [JOK
HAY4YHOH KapTHHBI MUpPa, B IPAKTUYECKOH eATeTbHOCTH https://m.edsoo.ru/ff0c33e6
aroaeu
3  Mexannueckoe nBmkeHHE. OTHOCHTEIHLHOCTh MEXaHUYECKOTO bubnuotexa [JOK
nBkenus. [lepemenienue, CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4  PaBHOMepHOE IPSIMOJIMHEWHOE IBUKEHUE bubnuorexa [JOK
https://m.edsoo.ru/ff0c3620
5  PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE TBUKEHUE bubnuorexa [IOK
https://m.edsoo.ru/ff0c372e
6 CBoOojHOe majieHue. Y CKOPEHHE CBOOOIHOTO TaICHHUS bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc
7  Kpuonuneiinoe nBuxeHue. [IBuxxeHne MaTepuaaibHOU TOUKH bubnnoreka [JOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

1/

10

11

12

13

14

15

16

17

Tema ypoxka

110 OKPY>KHOCTH
[Ipunnun otHocutenbHOCTH ['anunes. MHepuuanbHbie
cuctemsl orcuera. [lepBriit 3akon HeroToHa

Macca tena. Cuia. Ilpunnun cynepno3uuuu cui. Bropoi
3aK0H HBIOTOHA JUIsl MaTeprUaIbHON TOUKH

Tpetuit 3akoH HptoTOHA 111 MaTEpUATIBHBIX TOYEK

3aKoH BCCMHPHOI'O TATIOTCHUA. Cuta TSOKeCTH. HepBaﬂ
KOCMHYCCKasA CKOPOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuina tpenus. Koaddumment tpenus. Cuiia cCOonpoTUBIICHUS
IIPH IBMKCHUY TEJa B KUIKOCTH WJIH ra3e

[ToctynarensHoe U BpaliaTenbHOE JBHKEHUE a0COITIOTHO
TBEpAOTrO Tesa. MomeHT cuibl. 1lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENIA

HNmnynsc MmaTepruanbHOM TOYKH, CUCTEMBI MATEPUAIBHBIX
Touek. iMnynbce cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBIDKEHNE

Pabora u moutHOCTH cuitbl. KuneTnueckas sHeprust
MatepHaabHON TOUkH. TeopeMa 00 U3MEHEHUH KMHETHYECKOW
SHEPrUuu

[TorenunaneHas sHeprus. [loTeHnManbHas SHEPTUs YIIPYro

Bcero KonTpoabHbIe

paboThI

KommyectBo yacos

[Mpaktnyeckue H3YICHHA

paboThI

DneKTpoHHbIe HU(POBBIE

o0Opa3oBaTeNbHbIE PECYPCHI

https://m.edsoo.ru/ffOc3ada

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubmuoreka [JOK
https://m.edsoo.ru/ffO0c3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3e18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

bu6mmorekxa [JOK


https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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18

19

20

21

22

23

24

25

26

Tema ypoxka

nedopMupoBaHHO# npykuHbl. [loTeHIManbHas SHEeprUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

HOTCHHI/IaHBHHe " HCIIOTCHIUAJIBHBIC CUJIBI. CBs13b pa6OTBI
HCTIOTCHIHMAJIBHBIX CHJI C U'BMCHCHUEM MEXaHHYeCKOH OQHCPIUH
CHCTEMBI Tel. 3aKOH COXpaHCHUA MEXaHUYeCKOM OHCPI'ur

JlaboparopHas pabota «lccienoBanue CBSI3U pabOThI CUIIBI C
M3MEHEHUEM MEXaHUYECKOM YHEPruu Teja Ha IpuMepe
PaCTSKEHUSI PE3UHOBOIO KIYTa»

KonTposabnas padora no teme «Kunematuka. JluHamuka.
3aKOHBI COXPAHEHHS B MEXAHUKE»

OCHOBHBIE TIOJIOKEHUST MOJICKYIIPHO-KUHETUYECKON TEOPUH.
Bbpoynosckoe neuxenue. Auddys3us

XapakTtep ABUKEHUS U B3aUMOJCHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX TEI

Macca monekyn. Konuuecto BemectBa. [loctosiHHas
ABoraapo

TemmoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. [lkana
temriepatyp Llenscus

Wneansneiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT

AOGcomoTHas TeMIiepaTypa Kak Mepa cpelHel KHHETHYeCKOM
SHEPrUM JBWKEHUS MOJIEKYI. Y paBHeHHe MeHnneneesa-
Knaneiipona

Bcero KonTpoabHbIe

paboThI

KommyectBo yacos

[Mpaktnyeckue H3YICHHA

paboThI

DneKTpoHHbIe HU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

https://m.edsoo.ru/ffOc461a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e


https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

1/

27
28

29

30

31

32

33

34

35

36
37
38

39

Tema ypoxka

3akon JlanbToHa. I'a30BbIe 3aKOHBI

JlaboparopHnas pabota «lccrenoBanue 3aBUCIMOCTH MEXTY

napamMeTpamMu COCTOSAHUA Pa3spCKCHHOT'O rasa»

N3onporeccel B neanbHOM ra3e U uX rpaduaeckoe
IpeJICTaBICHNE

BHYTpCHHﬂﬂ OHCPIuAa TepMOHHHaMquCKOﬁ CHUCTCMBI U

crocoOs! e€ n3MeHenus. KonmuuecTBo TEmIoTs! 1 paboTa.

BuyTpeHHss sHEprus 0JHOATOMHOTO UJI€AJIbHOIO Ta3a

Buapl Teronepenaun

Y aenpHas TEI0EMKOCTh BEIISCTBA. KonnuecTBo TEmIOTHI

npu Tersonepeaaye. AauadaTHbIN mporece

[IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K
U30IIPOLECCAM

HeoOpatumocTs nporeccos B mpupoae. Bropoit 3akon
TEPMOANHAMHKHN

[Ipunuun nevicteust u KII1/] TenioBoi MammHsel

Hukn Kapno u ero KIIJ{
DKoJoru4ecKe NpoOIeMbl TETII0O3HEPTETUKU

Ob6o6maromuit ypok «MomnekynsipHas ¢puznka. OCHOBBI
TEPMOJIUHAMUKI

Kontponbnas padota o teme «MonekymnspHas Gpusmka.

Bcero KonTpoabHbIe

paboThI

KommyectBo yacos

[Mpaktnyeckue H3YICHHA

paboThI

DneKTpoHHbIe HU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmorekxa [JOK


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

1/

40

41

42

43

44

45

46

47

48

49

Tema ypoxka

OCHOBEI TEPMOAUHAMUKN )

[TapooOpazoBanue u koHaeHcauus. Vicnapenue u KuneHue

AOCOIIOTHASI 1 OTHOCUTEJIbHAS BJIAXXKHOCTH BO3/yXa.
Haceiennsrii nap

TBépnoe teno. Kpucraminueckue u amopdHbie Tena.

AHU30TpOIUS CBOMCTB KpUCTaIOB. JKHUJIKHE KpUCTAILIBL.

CoBpemeHHbIE MaTepUalIbl

[InaBnenue u kpucraumM3anus. Y eIbHas TEIIoTa
riasnenus. Cyonumanus

YPaBHeHI/IC TEILUIOBOro OallaHca

DneKTpusaius Tel. DIeKTpuueckuit 3aps. /[Ba Buma
JJIEKTPUYECKUX 3apsA0B

[IpoBogHMKY, TUAIEKTPUKH U IOTYTIPOBOJHUKU. 3aKOH
COXpAHEHHUs JIEKTPUYECKOTO 3apsia

Bsaumonericteue 3apsinos. 3akoH Kynona. Touednslit

INEKTPUUYECKUH 3apsij

Hanpsox€nnocts anektpuyeckoro noiist. [punuun
CYNEPNO3ULIMU INEKTPUUECKUX TTosiel. JInHum
HaIPSHKEHHOCTH

Pabota cun snextpocTtarudeckoro nos. [loTenmuman.
Pa3HocTh noTeHanon

Bcero KonTpoabHbIe

paboThI

KommyectBo yacos

[Mpaktnyeckue H3YICHHA

paboThI

DneKTpoHHbIe HU(POBBIE

o0Opa3oBaTeNbHbIE PECYPCHI

https://m.edsoo.ru/ff0c6a50

bubmuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c65f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6ced

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00


https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

1/

50

o1

52

53

54

55

56

57

58

59

Tema ypoxka

HpOBOI[HI/IKI/I N JUDJICKTPHUKHU B DJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJICKTPI/ILICCKaH ITPOHUIIAEMOCTD

DnekTpoéMKkocTh. KoHencatop

DNeKTPOEMKOCTh MJIOCKOT0 KOHJIEHCATOpa. DHEPIUsl
3apspKEHHOTO KOHZEHCATopa

JlabopaTtopHast pabora "H3mepenne 3meKTpoEMKOCTH
KOHJIeHcaTopa"

[MpuHIMN 1eficTBUS U TPUMEHEHNE KOH/IEHCATOPOB,
KOMMPOBAJIBLHOTO aniapara, CTpyHHOTo IpUHTEpa.
DnekTpocTaTHuecKas 3allnTa. 3a3eMJIeHHE 3IeKTPonpruOopoB

QHGKTpI/I‘-ICCKI/II\/'I TOK, YCJIOBHA €TI0 CYIICCTBOBAHUA.

ITocTosiaabI TOK. Cuila ToKa. HaHpH)KCHI/Ie. COHpOTI/IBHCHI/Ie.

3akoH OMa aJ1g yyacTka uenu

[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COETMHEHNE
npoBoJHUKOB. JIaboparopHas pabota «/3yueHue
CMEIIIAHHOTO COEANHEHUS PE3UCTOPOBY

PaboTa 1 MOIIHOCTH AMEKTPUUECKOTO TOKa. 3akoH J[xoys-
Jlenna

3akoH OMa A1 TOJTHOM (3aMKHYTOM) AJIEKTPUYECKON LS .
KopoTtkoe 3ambikanune. JlabopaTtopHas padora «3mepenue
O/1C uctoyHuka ToKa U €ro BHyTPEHHETO COMPOTUBIICHUS

3J'ICI(TpOHHa$I IpOBOAUMOCTD TBépI[LIX MCTAJJIOB.
3aBHCHMOCTD COIIPOTUBJICHHUA MCTAJIJIOB OT TEMIIEPATYPHI.

KommyectBo yacos

Bcero KonTpoabHbIe
paboThI

Jara

[Mpaktnyeckue H3YICHHA
paboThI

DneKTpoHHbIe HU(POBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7ae0


https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

1/

60

61

62

63

64

65

66

67

68

Tema ypoxka

CBepXIIpoBOIMMOCTh
DneKTpuuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
IIy4YKOB

[omynpoBoiHUKH, HX COOCTBEHHAS U TIPUMECHAs
npoBouMOcTh. CBOMCTBa p—N-TIepexoa.
[HonynpoBoiHKUKOBBIE TPUOOPHI

DIIEKTPUUYECKHI TOK B paCTBOpaxX M pacrijiaBax 3JIEKTPOJIUTOB.

DIEKTPONUTHYECKAs AUCCOLMALIMS. DICKTPOIIN3

DJIeKTpUYECKUH TOK B razax. CaMoCTOSITEIbHbIN U
HECaMOCTOSITENIbHBIN pa3psa. Momuus. [Tnazma

DnexkTpudeckre NpudOpbl U yCTPOICTBA U UX MPAKTUYECKOE
npuMeHeHue. [IpaBuiia TEXHUKH 6€30MacHOCTH

O6o0maromuii ypok «JIeKTPOIUHAMUKAY)

KonTposnbHast pabora 1o Teme «JIEKTPOCTaTUKA.

ITocTosIHHBIN 37IEKTpUYECKHUM TOK. TOKH B pa3IMYHBIX CPENAX»

PesepBHblit ypok. KoHTponbHas pabota 1o reme
"OnexrpoauHamuka"

PesepBHrIit ypok. O600mmaromuii ypok o temam 10 kinacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne

Tema ypoka

KommyectBo yacos

Bcero KonTpoabHbIe
paboThI

68 3

KonuuectBo yacoB

Jara

[Mpaktnyeckue H3YICHHA
paboThI

[ara

DneKTpoHHbIe HU(POBBIE

o0Opa3oBaTeNbHbIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8f6c

OneKTpoHHbIE HU(POBBIE


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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

/o

10

ITocTossHHBIC MAarHUTHI M NX B3aUMOJICHCTBHE. MarauTHOS
rosie. BEeKTOp MarHuTHOM MHAYKIMH. JINHUM MarHuTHON
WHIYKIUU

MarauTHO€ 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT IpcTena.
B3anMozeicTere MpoBOIHUKOB C TOKOM

JIa60paT0pHa>1 pa60Ta ((HSy‘ICHI/Ie MAarauMTHOI'O ITOJIAI KaTyHIKHU C

TOKOM»

JleiicTBrEe MarHUTHOI'O NOJISl HA MPOBOJHUK ¢ TOKOM. Cuita
Awmnepa. JlabopaTtopnas pabora «VccnenoBanue neicTBus
IIOCTOSIHHOT'O MAarHuTa Ha PaMKy ¢ TOKOM»

JlelicTBME MarHUTHOTO TOJISI HA JBHXKYLIYIOCS 3apSKEHHYIO
yactuiry. Cuna Jlopenna. Padota cuiiel Jlopenma

OnexTpoMaruuTHas UHAyKIKA. [IoTok BekTOpa MarHuTHOM
uHAaykuuu. D/1C nnaykuun. 3aKoH IeKTPOMarHuTHOM
nHaykiuu dapanes

Jlaboparopnas pabota «VccrnenoBanue sBIeHuUs
AJIEKTPOMArHUTHOW WHIYKITUW

NunykTtuBHOCTD. SIBNeHue camounaykuuu. JC

CaMOMHAYKIHUHU. 3Hepr WU MAaroHuTHOTO ITOJISI KaTyYIIKU C TOKOM.

3J'ICKTpOMaFHI/ITHOe I0JIC

Texuuueckue YCTPOﬁCTBa " X IMPUMCHCHUC: ITOCTOAHHBIC
MAarHuThbl, 3JICKTPOMAlrHUTBI, SJICKTPOABUTATCIIb, YCKOPHUTCIINU
QJICMCHTAPHBIX 4aCTUL], MTHAYKIIUOHHAA I1€Yb

O6o06maromuit ypok «MarautHoe mnosje. DJIeKTpoMarHuTHast
HUHAOYKOUS»

paboThI

Bcero KonrtposbHble [IpakTuueckue wu3ydeHus

paboThI

o0pazoBaTeNbHBIE PECYPChI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ffOc98fe
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cab82


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
https://m.edsoo.ru/ff0cab82

No Tema ypoka KonnuectBo yacos Hara DIIEeKTPOHHBIE U POBBIC

n/m Beero Konrtponbusie IlpakTuueckue H3YYCHHA — 00pa3oBaTeNbHBIC PECYPCHI

paboThI paboTbI

11 KoutponbHas pabota 1o Teme «MarHuTHoe ToJie. 1 1 bubmuorexka [JOK
DJIeKTpOMAarHUTHAS HHIYKIIUS https://m.edsoo.ru/ffOcad58

12 CBoOoanbie MexaHWUYeCKHE KosieOaHus. ['apMoHnyecKkue 1 bu6mmoreka [JOK
KoseOaHus. YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH. https://m.edsoo.ru/ffOcaf06
[peBparenue sHEpruu

13 JlaGoparopnas pabota «MccnenoBanue 3aBUCUMOCTH TIEPHOA 1 1
MaJIbIX KoJIeOaHMii Tpy3a Ha HUTH OT JUTMHBI HUTH M MacChl
rpy3a»

14 Konebarenbublii KOHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE 1 bubnuorexa [JOK
KOJIcOaHHs B HJICAITLHOM KOJICOATeIbHOM KOHTYpe. AHAIOTrHs https://m.edsoo.ru/ff0ch820
MEKIYy MEXaHUUECKHMH H AJIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS IHEPTHH B UJCATIBHOM 1 bubnnorexa [JOK
KOJIeOATETbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4

16 IIpencraBneHue o 3aTyxaromux KojeOaHUsIX. BoiHyX/1eHHbIE 1 bub6nuorexa [IOK
MexaHH4YecKue Konebanus. Pe3onanc. BeiHykIeHHBIC https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIE KOJIEOaHHS

17 Tlepemennslii Tok. CHHYCOUAAIbHBIN TEPEMEHHBIN TOK. 1 bub6nuorexa [IOK
Mo1HOCTh IEPEMEHHOT0 TOKa. AMIUTUTYAHOE U JIEHCTBYIOIIEe https://m.edsoo.ru/ffOcbd34
3HAYCHUE CHUJIBI TOKA U HATIPSDHKCHHS

18 Tpaucdopmarop. [IponusBoacTso, nepenaya u norpediaeHne 1
AJIEKTPUUYECKON SHEPTUU

19 VYcTpoiicTBO M pakTHYECKOE MPHUMEHEHHE AIEKTPHIECKOTO 1 bubnnoreka [JOK
3BOHKa, TeHepaTropa MepeMEeHHOr0 TOKa, JIMHUI dJIeKTpoIiepead https://m.edsoo.ru/ff0cc324

20 DKoJOTHMYeCKHe PUCKHU TPU TPOU3BOJICTBE JICKTPOIHEPTHH. 1


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

No Tema ypoka KonnuectBo yacos Hara DIIEeKTPOHHBIE U POBBIC

n/m Beero Konrtponbusie IlpakTuueckue H3YYCHHA — 00pa3oBaTeNbHBIC PECYPCHI

paboThI paboTbI

KynbTypa ncnonb30BaHus 3I€KTPOIHEPTHH B TOBCEIHEBHOMN

KHU3HU
21 MexaHUYeCKHUE BOJHBI, YCIOBHS pactipoctpanenus. [lepuo. 1 bubmuorexka [JOK
CkopocTb pacnipocTpaHeHusl U JyiiHa BoNHBL. [lonepeunslie u https://m.edsoo.ru/ffOcca54
MIPOJIOJIbHBIC BOJTHBI
22 3Byk. CKopocTh 3ByKa. I poMKOCTB 3ByKa. Bricora ToHa. TemOp 1 bubmmorexa [IOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 DneKTpoMarHUTHBIE BOJHBI, UX CBOWCTBA U CKOpocTh. [lIkana 1 bubnuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24  TlpuHIUIIBI PAUOCBS3H U TeJIeBHICHN. Pa3BuTHE CpencTs 1

cBs3u. Pagnostokamust

25 KouTtponpHas padota «KoneGaHus 1 BOJTHBD» 1 1 bu6nuorexa [IOK
https://m.edsoo.ru/ffOcc6f8

26 IIpsmonmHEHHOE pacIpOCTpaHEHUE CBETA B OAHOPOAHOM cpeme. 1 bubnuorexa [JOK
Toueunslit ucrounuk csera. Jlyd ceera https://m.edsoo.ru/ff0cd350

27 OrpaxeHue cBeTa. 3aKOHBI OTpaXeHHs cBeTa. [locTpoenne 1 bubnuorexa [JOK
n300paKEeHUIl B TNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0

28 Ilpenomienue cera. [lonHOe BHyTpeHHEE OTpaKEHHE. 1 bubmuorexa [IOK
[TpenenbHBIN YroJl MOJHOTO BHYTPEHHETO OTPaKEHHUS https://m.edsoo.ru/ff0cd7f6

29 JlaGopatopnas pabota «3MepeHue noxkasaresns NperoMICHUsS 1 1 bubnuorexa [IOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a

30 Jlunssl [Toctpoenune n3o0paxkenuii B mua3e. @opMyIia TOHKOM 1 bubmorexa [IOK

JIMH3BL. Y BeJTMUCHHUE JTMH3BI https://m.edsoo.ru/ffOcddle


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

n/a

31

32

33

34

35

36

37

38

39

40

41

42

Tema ypoka

JlabopartopHnast pabota «/cciaenoBaHue CBOMCTB U300pasKeHHIMA
B JIMH3aX)

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.
JlaGopartopnas pabora «HabmroaeHne JUcnepCcru CBETay

Wutepdepennus cBera. Audpakmus ceera. Judpakunonnas
perérka

[Tonepeunocts cBeTOBBIX BOJH. [lonsipuzanus ceera

OnTrueckue MpuOOPHI U YCTPOMCTBA U YCIOBUS MX
0€301MacHOr0 MPUMEHEHUS

FpaHHLH:I MMPUMECHUMOCTHU KJIaCCUYECKOM MEXaHUKH. HOCTy.]'IaTBI
CIICLIMaJIbHOM TCOpHUU OTHOCUTCIIbBHOCTU

OTHOCUTENHHOCTh OIHOBPEMCHHOCTH. 3aM€I[H€HI/I€ BPEMCHHU U
COKpalCHUEC NJINHBI

DHeprus U UMIYJIbC PEISITUBUCTCKON yacTUlbl. CBS3b MACCHI €
SHEPrUeil U UMITYJILCOM. DHEPIUsl MOKOs

KonrtponsHas padora «OnTrka. OCHOBBI CIIEIIMATILHON TEOPUU
OTHOCHUTEIILHOCTH»

®otonsl. opmyna [Inanka. DHeprus 1 UMINysabc GoToHa

OTtkpbiTHE U uccaenoBanue poroddpdexra. OnbiTe A. I
CroneroBa

3akonbl pororddexra. YpaBHeHHE DUHIITEHHA s

1

paboThI

KomngecTBo yacos

Bcero Konrtponbubie Ilpaktndeckne H3YICHHA

paboThI
1

DneKTpoHHbIe HU(POBBIE

o0pa3oBaTeIbHbIE PECYPChI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOcffc4

bu6nmoreka [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

n/a

43

44

45

46

47

48

49

50

51

52

53

Tema ypoka

dbortoaddekra. «KpacHas rpanumna» Gorodddexra

Nasnenue ceera. Onbitel I1. H. JIeOenera. Xumuueckoe
JIIEHCTBUE CBETA

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHECHUE:
(dboTorIeMeHT, POTOMATYHK, COTHEUHAsI OaTapesi, CBETOIUO/

Pemenue 3amau mo teme «OneMeHThI KBAHTOBOM ONTHKH)

Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesiHuro o-
yactull. [Inanerapuas Mmoaens aToma

IToctynater bopa

W3ny4yeHune u nornoeHue GOTOHOB IIPH MEPEXOAE aToMa C
OJIHOTO YPOBHsI SHEPIMU Ha Ipyroi. Buael criekTpos

BosiHOBBIE cBOMCTBa yacTull. BomHbl ne bponmns.
Kopnyckynsipao-BotHOBOM gyanu3m. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

OTtkpsiTHe pagunoakTuBHOCTH. OnbITH Pezepdopaa mo
ONPEIEICHUIO COCTaBa PAAMOAKTUBHOTO U3ITYUYECHUS

CoiicTa anb(a-, 6era-, raMmma-u3nydueHus. Bnusaue
PalMOAaKTUBHOCTHU Ha HUBBIE OPraHU3MBbI

OTkpbiTHE TIPOTOHA U HEWTpoHa. M30TOnbl. Anbda-pacna.
DNeKTPOHHBINA U O3UTPOHHBIN OeTa-pacnaj. ["amma-nu3nydenue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHble peakuuu. SaepHelii

paboThI

KomngecTBo yacos

Bcero Konrtponbubie Ilpaktndeckne H3YICHHA

paboThI

DneKTpoHHbIe HU(POBBIE

o0pa3oBaTeIbHbIE PECYPChI

https://m.edsoo.ru/ff0d015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd?2

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK


https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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

n/a

54

55

56

57

58

59

60
61

62

Tema ypoka KonnuectBo yacos Hara DIIEeKTPOHHBIE U POBBIC
Bcero Konrtponbubie Ilpaktndeckne H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboTbI
peaktop. IIpobeMbl, IEPCIEKTUBBI, IKOJOTHYCCKUE aCIICKTHI https://m.edsoo.ru/ff0d1356
SJIEPHON YHEPIeTUKH
DJieMeHTapHbIe YacTUllbl. OTKPBITHE O3UTPOHA. MeTO b 1 bubmuorexka [JOK
HAOJIIOICHUS ¥ PETUCTPAIMH DJIEMEHTAPHBIX YacTull. Kpyribiii https://m.edsoo.ru/ff0d0e38

cto «PyHIaMeHTallbHbIe B3auMOIeiCTBUS. EquHCTBO
(bu3nUecKoil KapTUHBI MUPa

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKHUeE 3BE3/IbI, ITUIAHETHI, MX 1
BuauMoe asmxenue. ConHeunas cucTema

Connue. Conneynas aktuBHOCTh. Mcrounuk sueprun Conauaun - 1
3BE3]

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/1bI TTIaBHOM 1
MOCJIeI0BATENbHOCTU. BHYTpeHHEe cTpoeHue 3BE3 L.

CoBpeMeHHbIE NMPEACTABIECHUS O IPOUCXOKACHUN U 3BOJIIOLUU
ConHna u 3BE311

Mneunsiii [1yte — Hama 'anaktuka. [lomoxxenue u 1BUKeHNE 1
Connua B I'anaktuke. 'anaktuku. YEpHbIe ABIPHI B siApax
TTAKTUK

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro B3pbiBa. 1
PenukToBoe n3nydyenue. MeraranakTruka

HepeI_HCHHBIe HpO6JICMBI ACTPOHOMUU

KontponbHas pabota «2J1€MEHTHl aCTPOHOMHUH U 1 1
acTpou3uKm»
O6o6maromuit ypok. Ponb ¢pusuku u actpoHOMuUM B 1

9KOHOMHYECKOM, TEXHOJIOTHUYECKOM, COIMMAIFHON M STHUECKOM


https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

No Tema ypoka KonnuectBo yacos Hara DIIEeKTPOHHBIE U POBBIC
n/m Beero Konrtponbusie IlpakTuueckue H3YYCHHA — 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboTbI
cdepax AeqaTeIbHOCTH YeTI0BeKa
63 OO6o6maromnmii ypok. Pois 1 MeCTo GU3UKH ¥ aCTPOHOMHH B 1
COBPEMEHHOU HAy4YHOU KapTUHE MUpa
64 Oo6o06maromuii ypok. Ponb gusndeckoii Teopuu B 1
(hOpMUPOBAHHUH TIPEIICTABICHUNA O PU3NICCKON KapTHHE MHUPa

65 O6o6maronuit ypok. MecTo (hu3nueckoi KapTUHbI MUpa B 1
o0I1IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJCTABICHUI O IPUPOJIE

66 PesepBHBIif ypok. MarHuTHOE moJie. DJIeKTpOMarHuTHas 1
WHIYKIIHS
67 PesepBublii ypok. Ontuka. OCHOBBI CIIEITUAIBHON TEOPUH 1
OTHOCUTEITBHOCTH
68 Pesepnsiii ypok. KBanToBast pu3uka. DJIeMEHTH aCTPOHOMUU H 1 bubnuotexa [JOK
acTpo(U3HUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOINYECKHUE MATEPHUAJIBI I YYUTEJIA


https://m.edsoo.ru/ff0d1784

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OIrBHY «HCTUTYT cTpaTernn passutus obpasoBaHUs»
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