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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIAHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHUN U TPeOOBAHUM K pe3ysibTaTaM
OCBOEGHHSI OCHOBHOW 00pa3oBaTenbHON Mporpammsl, npeactaBieHHbIXx B OI'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAIUIX Poccuiickoiu ODenepannu, PEATU3YIOLINX OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepxanue mnporpaMMbl MO (U3HMKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarontuxcs 10—-11 kmaccoB mpu
oOyueHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
NEeATeIbHOCTHOrO  monaxoxa. IIporpaMmmMa mo  (Qu3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METaNpeIMETHBIM pe3yJibTaTaM O0yUEHHS, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IEIH W3YYCHHS
(bU3UKH Ha YpPOBHE CPEHETO 00IIero o0pa3oBaHusl, MIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHUS Kypca (U3UKHU: JUYHOCTHBIE, METaNpeIMETHBIC, MpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYACT:

e IUIAHUPYEMbIC PpE3yJbTaThl OCBOEHUs Kypca (u3uku Ha 06a30BOM

YpOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUYEHUS;

e coJiepKaHue yueOHoTo npeamera « Pu3nKa» mo rojgaM 00yueHHUs.

®du3nka Kak Hayka O HauOosiee OOMIMX 3aKOHAX MPHUPObI, BBHICTyMas B
KauyecTBEe Y4yeOHOro TMpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIal B
cucteMy 3HaHMi 00 okpyxawomem wmupe. IlIkonbHbIA Kypc (Qu3Mkm —
CUCTEMOOOpa3yoUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uznueckoil reorpadueil m acTpoOHOMHUEH.
Hcnonp3oBaHne M aKTUBHOE TMpUMEHEHHE (U3MUECKUX 3HAHUM OMpeeiseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TTOJIYYEHHUS] HOBBIX MaTEPHAIIOB C 33JlaHHBIMU
cBolicTBaMH © JApyrux. W3yueHue ¢u3NKM BHOCHUT OCHOBHOM BKJIAI B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaroumuxcsi, B
dbopMupoBaHHE€ YMEHUW TPUMEHATh HAY4YHBIH METOJl TO3HAHWUS TMpHU
BBITIOJTHEHUY UMM YUEOHBIX UCCIICIOBAHUIA.



B ocHOBYy kypca ¢u3uKd 111 ypOBHS CpeaHEro oO0Iero oOpa3oBaHHS
MOJIOKEH Psifi UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOCHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEW KypC SBISICTCS JIOTHYECKH
3aBepUICHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM MaTepwan Kypca (HU3UKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBIseTcs
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
ToJIe.

Hoes cymanumapuzayuu. EE peanuzanus NpeanosiaraeéT UCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAayKU, OCMBICICHUE CBSI3M PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHUYECKHMX U TEXHOJOTHUUYECKUX
NPUIOKEHUN U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS DJIEMEHTOB
collepKaHMsl, MOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0JIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHUKH M TEXHOJIOTHH, a TaKke 00CYXIACHUs
npo0seM  palMoOHAILHOTO  TPUPOJOMNOJIB30BAHUS M IKOJOTHYECKOM
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro 0oOIero
oOpa3oBaHus ABJIAIOTCA puznyueckue Teopuu (GopMHpOBaHUE MPEACTABICHUMN O
CTPYKTYpE NOCTPOEHUsI PUINYECKON TEOPHUH, POIH (PyHIAMEHTAIbHBIX 3aKOHOB
U TPUHUUIIOB B COBPEMEHHBIX MPEJACTABICHUSIX O NPUPOJE, TpaHUIAX
OPUMEHUMOCTH TEOpUM, [JIsi OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBIICHUM H
MIPOIIECCOB).

CHuCTeMHO-IesITeIbHOCTHBIM TMOAX0A B Kypce (QU3UKM pean3yercs
OpeXJe BCEro 3a CUET OpraHu3aluud JKCIIEPUMEHTAJIBHON NeSTeIbHOCTH
oOyuaroruxcsi. [[nst 6a3oBoro ypoBHS Kypca (DU3UKH — ITO HCIIOJIH30BAHUE
CUCTEMBI ()POHTALHBIX KPATKOBPEMEHHBIX JIKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B Mporpamme Mo (usuke OObEIUHEHBI B OOIIUNA CIHCOK
YUYEHMUYECKUX TMpaKkTUYeCcKuX palboT. BeijeneHne B yKa3aHHOM MepeyHe
1a00paTOPHBIX PabOT, MPOBOAUMBIX JIJISI KOHTPOJS W OIEHKH, OCYIIECTBIISIECTCS
y4acTHUKaMH 0Opa30BaTeNbHOTO IMpolecca HCXolsi M3  0coOeHHOCTen
IJJAHUPOBAHMS U OCHamleHus kabunera ¢usuku. [Ipu sTOoM obecmeumBaeTcs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSIMH TMPOBOJUTh KOCBEHHbIE HM3MEpEHUS,



MCCJIEIOBaHMS 3aBUCUMOCTEN (PU3NUECKUX BEITUYHUH U MOCTAHOBKY OIBITOB IO
MIPOBEPKE NPETIOKEHHBIX TUIIOTES.

bonblioe BHMMaHME yIEISETCS PELICHHUI0 PacuETHBIX M KaueCTBEHHBIX
3ajnad. [Ipu aToM A pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3aJlaHHONW (U3MYECKON MOJENbI0, TO3BOJSIONIUE TMPUMEHITh H3YUCHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 paszjena Kypca, TaK U WHTETrpUpYS
3HaHHWA M3 pa3HbIX pas3znenoB. [l KauyeCcTBEHHBIX 3aJad I[PUOPUTETOM
ABISIIOTCS 3aJaHUs. HAa OOBSICHEHHWE MPOTEKaHWS (PU3NYECKUX SIBICHUM H
IPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyromue BbiOopa (pU3MUEecKOr MOoaenn
JUTSL CUTYalluy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECHEUEHHI0 ydyeOHOro mnpouecca 0a30Bbli ypoBEHb Kypca
(u3MKKM Ha YpPOBHE CpeAHEro oOIIero oOpa30BaHMs [OJDKEH H3ydaTbCs B
YCIIOBHSIX TIPEIMETHOIO KaOWHeTa (PM3UKU WM B YCIOBHUSX MHTETPHUPOBAHHOTO
KaOMHEeTa TPEeAMETOB €CTECTBEHHO-HAy4yHOTO Iukia. B kabunere ¢usuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaToOpHOE OOOPYAOBAaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B MporpaMme Mo (pU3MKE YUYEHHYECKUX IMPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMOHCTpalMOHHOE 000pyJ0BaHHE (OPMHUPYETCS B COOTBETCTBUU C
MPUHIUMIIOM MHHHMAJIBbHOM JIOCTaTOYHOCTH M OOECIEUMBAET MOCTAHOBKY
NEPEUYUCIIEHHbIX B MporpaMMe Mo (pU3MKe KIIOYEBBIX JAEMOHCTpalMi s
UCCJIEIOBAHMSI U3Y4YaeMbIX SBICHMM M MPOLECCOB, SMIMUPHUUYECKUX H
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 0OOpyIOBaHWE IJIsI YYEHUUECKUX MPAKTUUECKUX padoT
(dopmupyeTcs B BUI€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcs. TeMaTH4ecKue KOMIUIEKTbI
71a00paTOPHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOSHBI HAa KOMILJIEKCHOM
MCIIOJIb30BAaHMUU aHAJOTOBBIX M LU(PPOBBIX MPUOOPOB, a TAKIKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Jab0paTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUS] PU3UKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

e (opmHpoBaHHE HHTEpEca W CTPEMIICHUS OOYy4alOUIMXCS K Hay4YHOMY
M3YYECHUIO TPUPOIBI, Pa3BUTHE MX HHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUHA O HAYYHOM METOJE [O3HaHUS W
(opMUpOBaHHE UCCIIEOBATEILCKOIO OTHOIICHUS K OKPYKaIOLUM
SBJICHUSIM;

e (opmHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa U3y4eHHUs
OCHOB CTPOEHMsI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKHY;



dbopMmupoBaHe yMEHUN OOBSCHATH SIBICHUS C MCIHOJb30BAaHUEM
bu3HYeCcKUX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUEe MPEACTABICHUN O posin (GU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JloCTIOKEHHE THX TeNieil 00ecTieYnBaeTCsl peIICHUEM CIICAYIONINX 3a71a4 B
nporiecce U3ydeHust Kypca (PM3UKH Ha YPOBHE CPEIHEro O0IIEero 00pa3oBaHMs:

npuoOpeTeHre  CUCTeMbl  3HaHUKM 00  o0mux  Qu3MUecKux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSITh TEOPETUYECKUE 3HAHUA A
OOBbsCHEHUS] (PU3NYECKUX SIBJICHUA B TIPUPOJE U I TPUHATHUS
NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HMU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3nUecKo MOJIENBI0, 3a7ay, MOAPAa3yMEBAIOIIUX CaMOCTOSTENIbHOE
co3gaHue GU3NUECKOW MOJENH, aJIeKBAaTHOW YCIOBUSIM 3a]1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIIMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB W  TEXHOJIOTMYECKHX IMPOIECCOB, WX BIUSHHUS Ha
OKPYKAIOILYIO CPEAY;

OBJIAJICHUE METOJAaMU CaMOCTOATEbHOTO IIJIAHUPOBAHMS M TIPOBEICHUS
(bu3HUeCKUX KCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
ONpEICJICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

cO37aHue YCJIOBUM JUIA pa3BUTUSA YMEHUU IIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOM JIESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
obOpazoBanus orBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B HEZIEIIO),
B 11 kmacce — 68 yacoB (2 Jaca B HEZICIIO).

[Ipennaraemelii B mporpamMMe 1o (pu3uKe TepedeHb JabOpaTOpHBIX U
NPAaKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENb IETaeT BBIOOP
NPOBEJCHHS JTa0OPAaTOPHBIX PAbOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yJarommxcs.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®dusnka — Hayka o npupoze. Hayunele MeTObI MO3HAHUS OKPYXKAIOILIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MopenupoBanue (pU3NUECKUX SBJIEHUI U MpoleccoB. HayuHble rumnoressl.
dusnyeckue 3aKOHbl M TEOPUU. ['paHMIIBI MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

Ponb 1 mecto ¢pusznku B opMUpPOBAHUU COBPEMEHHON HAYYHOW KAPTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroeble ¥ IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienue, ckopocTh (CpelHsiss CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMUHU HA OCU CUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TepeMeIICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobosHOE TasieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUS.

KpuBonmuuennoe nBuxeHue. JIBH)KEHHWE MaTepUAIBHOM TOYKU 10
OKPYKHOCTH C IIOCTOSSHHOM IO MOXYJIK0 CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactora oOpamieHus. lleHTpocTpemuTeabHOE
YCKOPEHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Monenn CHUCTEMBI OTCuéTa, WUTIOCTpalusT ~ KUHEMaTHYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AYyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHUs Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY M
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaJCHUSI.

Hanpagienne ckopocTu pu ABMKEHUH O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3ydyenne HEpPAaBHOMEPHOTO JABMXKEHHUS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXAY IYTSAMH, NMPOMIECHHBIMUA TEJIOM 32
MOCJIEIOBATEIbHBIE PABHBIC IMPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYaJbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocutensHOCcTH [amunesd. IlepBeii  3akoH  HbrotoHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wmarepuanbHOM TOYkM. Tperunt 3akoH HproroHa s
MAaTEpPUAIIbHBIX TOYEK.

3akoH BceMupHOro TAroreHus. Cuna Ttspkectu. llepBas kocMuueckas
CKOpOCTb.

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

Tpenne. Buapl Tpenus (Mokosi, CKoJibKeHUsA, kadyeHus). Cuia TpeHHs.
Cyxoe tpenue. Cuna TpeHHs CKOIBKEHHS U cuiia TpeHus nokos. Koadduiment
Tpenusi. Cuia CONpOTUBIICHUS MPH IBUKEHUU TeEJIa B )KUIKOCTHU WJIU rase.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHu4ecKkre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOIAIINUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3smepenue cu.

CroxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.



CpaBHeHUE CUJT TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aBmxKeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pe3nHOBOM 00paslie, OT X AedopMaIiu.

HccnenoBanne ycimoBHUil paBHOBECHsS TBEPAOrO Telld, HMMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3akonbl cCOXpaHeHUusn 6 MexaHuKe

Nmnynbc MatepuanbHOW TOUKH (T€Ja), CUCTEMbl MaT€pUANIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE MMITYJIbCA Tela. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

KuneTtnueckass sHeprusi MaTepHalbHOM TOYkU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[ToreHumanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
nehopMUpPOBaHHON TpyXUHBL. [loTeHIManbHAas dSHEpPrus Tena BOJIMU3U
OBEPXHOCTH 3€MJIN.

[ToTeHunanbHble W HEMOTEHIMAJIbHbIE  CUibl. CBs3b  pabOTHI
HEMOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U IIPAKTUUECKOE IPUMEHEHUE: BOJIOMET, KOMED,
MPYXUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuyenue abCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO JBYX OJUHAaKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanune cBsi3u pabOThl CHIIBI C W3MEHEHHEM MEXaHWUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MousiekyasipHast pu3UKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE€ TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH M UX
onbITHOE oOocHOBaHue. bpoyHoBckoe nBmwkenue. Huddysus. Xapaxrep



JIBWKEHUSI W B3aMMOJECHCTBUSA 4YaCTHI[ BemectBa. MoAEnM CTpPOECHUS Ta3oB,
KUAKOCTEN M TBEPABIX TENI U OOBSICHEHUE CBOMCTB BEILIECTBA Ha OCHOBE 3TUX
mozeneil. Macca u pa3mepsl Mojekyid. KonumyecTtBo BemiectBa. IlocTosiHHas
ABorazapo.

TerioBoe paBHOBecue. Temmepatypa u e€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopgens wuaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUH UACAIbHOIrO rasa. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpeaHEN KMHETHMYECKOM SHEPrUU TEIUJIOBOTO IBWXKEHHs YacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble  3akoHBl. YpaBHeHHe MenzaeneeBa—
Knaneiipona. 3akon [lanerona. M3omponeccsl B HACaIbHOM T'a3€ C MTOCTOSHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBieHHE  H30IMPOLIECCOB:
U30TEepMa, U30X0pa, u3o0apa.

TexHuyecknue yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, T0OKa3bIBAIOLIUE JUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COECUHEHUM.

OnbITel 110 1P PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OneITsl, JTOKa3bIBAIOIIIHE CYILIECTBOBAHME MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSL.

Mopgaenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSHMS HACAIBHOIO Trasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHne Macchl BO3AyXa B KIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMud  COCTOSIHUS
pa3pexEHHOro rasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIUIOTHl U pabora. BHyTpeHHss SHeprus OJHOATOMHOIO HJEAIBbHOTO rasa.
Bunbl Tenonepenayn: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3yUYEHHE. Y JeIbHas
TEIIOEMKOCTB BellecTBa. KoimuecTBo TEMIOTHI Py TEIUIONEpeaaye.



[lonsitue 06 ammabatHoMm mpouecce. llepBbIii 3aKOH TEPMOIWHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K m3omporeccam. ['papudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPOJIE.

TeruioBple  mamuHbl.  [IpuHOMOBI  ACHCTBUSA  TEIJIOBBIX — MAIIMH.
[IpeoOpa3oBanus >HEPrHUHM B TEIUIOBBIX MamnHaxX. KoapuiueHT mosie3Horo
nerctBusa TeruioBod MamuHbl. [{ukn KapHo u ero kosd@uimeHT mosne3Horo
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOopaHusi, ObITOBOU XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEN SHEpruu Teja MpU COBEPLICHUH palOOThI: BBUIET
npoOKu U3 OYyTBUIKM IOJ JEWCTBUEM C)KAaTOrO BO3AyXa, HarpeBaHue sQupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHenne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TEeIUIonepeaaye.

OnpIT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHrareisi BHYTPEHHETO CrOpaHHs,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u kunenue. AOGCOMOTHAsS
1 OTHOCHTEJIbHAS BJIAXKHOCTh BO3ayxa. HacellieHHbIN nap. YaenbHas TemioTra
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

Tépnoe temo. Kpucrammueckne u amopdHblie Tena. AHU30TPONUS
CBOMCTB KpucTawioB. JKuakue kpucramibl. COBpEMEHHBIE MAaTEPUAIIBL.
[1naBneHue u KpucTaiu3anus. Y neapHas Terora miasiaeHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHHuecKue yCTpOICTBA M NMPAKTHYECKOE NPUMEHEHHE: TUTPOMETpP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOIYYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCII€ HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHU>KEHHOM JaBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIE€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.



JleMoHCTpanus KpUCTAIIOB.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
N3mepenre OTHOCUTENbHON BIIAXKHOCTH BO3/1yXa.

Pa3zneun 4. DinekTpoanHamMuka

Tema 1. Inekmpocmamuxa

DneKTpu3anus Tela. JJEKTpUYeCKUi 3apsa. J(Ba BHAA SJIEKTPUYECKHUX
3apsinoB. [IpOBOHUKYM, NUAIIEKTPUKHA U TMOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. TouyeuyHbId 3EKTpUUECKHI
3apsia. Dnekrpudeckoe nose. Hanpsk€HHOCTB 3iekTpudeckoro nois. [IpuHuun
CyIEpIIO3ULIUN AIEKTPUYECKUX TIOJIEH. JIvaun HaNpsLKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

Pabora cun osnekrpocrarnueckoro nosis.  Ilorenunman. PasHocTh
NOTEHIMANIOB. [IpOBOMHUKM M AUAIEKTPUKH B JJIEKTPOCTATUYECKOM TIOJIE.
JluanexTpuyeckas NpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJEHCATOpA. JHEPrus 3apssKEHHOTO0 KOHJIEHCATOpa.

TexHuyeckne ycTpOWCTBA W NMPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN amnliapar, CTPYWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMopeiicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM II0JIE.

DJIEKTPOCTATUYECKAS 3alIUTA.

JIM3IIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONAIu
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpedax

DJEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuina Toka. [IocTOSITHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka L.



DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE COMPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalIeNbHOE, CMEIIAHHOE COCTMHEHUE POBOJHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTD
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUXKYIAsi CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH OmMa ;s mnonHOW (3aMKHYTOM) »3nektpuueckoil uenu. Koportkoe
3aMbIKaHHE.

DJIEKTPOHHAs  NPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TNpPUMECHasT  MPOBOJUMOCTH
oJIypoBOAHUKOB. CBolicTBa p—N-niepexojia. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS AUCCOUHNALUS. DIECKTPOJIN3.

DIIEKTPUUECKH TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOSTEIIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M HPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, UCTOYHUKH TOKa, DJEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEINIbHBIC TMPUOOPHI, TEPMOMETP COMPOTHUBJICHHUS, BaKYyMHBIM
IO, TEPMUCTOPHI U (POTOPE3UCTOPHI,  MOJYNPOBOJHUKOBBIM  JTHOJI,
rajbBaHHKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKECHUS.

3aBUCUMOCTb COMPOTUBIICHUS LIWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJTONIA/IY MTOTIEPEYHOTO CEUCHUS U MaTepraia.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe wu3mepeHue HneKTpoaBUKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO JIEMEHTA U OILIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psan U NpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenune aneKTpoABUKYIIEN CUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBJICHUS.

Habmronenue ammekTpoiusa.

MexnpeaMeTHbIe CBA3H



Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kigacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypCcaMHW MaTEMAaTHKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAyYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, THIOTe3a, (pU3nuecKkas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHHE, SIKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl YpaBHCHHH, JHHEHHas QyHKIUS,
napabona, rumnepbosia, uXx rpaduKd U CBOWMCTBA, TPUTOHOMETPUUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPAUHAT,
CJI0’KEHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHUWE B JKUBOW mipuponae, auddysus,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJIbI TEILIONEpENayH, TEIJIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBICHUS B )KHMBOU MPUPOJIE.

Xumus: DTUCKPETHOE CTPOEHUE BEWIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI,
MOJb BENIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEI,
KUJKOCTEW U Ira3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS
JIMCCOLIMALINS, TAIbBAHUKA.

l'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUHN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATENb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOIWJIBHUK, KOHIUIIUOHED,
TEXHOJIOTUM  TOJIyYEHUS COBPEMEHHBIX MATEPHAIOB, B TOM  YHUCIE
HAaHOMATEPUAJIIOB, W  HAHOTEXHOJOTHH,  JJIEKTPOCTATUYECKAS  3alIuTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTe/ibHble  MPUOOPBI,  AJIEKTPOOCBETUTENbHBIE  IPUOOPHI,
rajbBaHMKA.

11 KITACC

Pa3znen 4. JiaekTpoAMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA
IlocrosiHHBIE  MarHuThl. B3auMOJeHCTBHME IOCTOSHHBIX — MAarHHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMn cynepnosuuuun
MAarHuTHBIX NoJiel. JINHUM MarHuTHOM MHAYKUMA. KapThHa TMHUI MarHUTHOU
WHIYKLIHUH NOJIS IOCTOSIHHBIX MAarHUTOB.



MarauTHOe TMOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
OPOBOJHMKA, Karymwku ¢ TokoMm. OmnbelT Opcrena. Bzaumopeictsue
IIPOBOJHUKOB C TOKOM.

Cuna Amrniepa, e€ MOAYJb U HalpaBJICHUE.

Cuna JlopeHiia, €€ Monayib U HampablieHHe. JIBWKeHHE 3apsKEeHHOM
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBiieHUE DNEKTPOMArHUTHOW HMHAYKUMHU. [lOoTOK BekTOpa MAarHUTHOU
UHIYKIUHU. OJIEKTPOABWKYIAS CHJIa WHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe anexktpuueckoe mosie. DJIEKTPOABIKYILAS CHJIA WHIAYKIUUA B
IIPOBOJHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTE. fIBIEHME CaMOMHAYKIMHU. OJIEKTPOABIKYLIAs CHJa
CaMOUHIYKIIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MArHUTHI, JEKTPOMATHUTHI, 3JIEKTPOJBUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTyYKa MArHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE ANTEKTPOMArHUTHON UHYKIUH.

IIpasuio Jlenua.

3aBUCUMOCTh  DJICKTPOABMKYILIEH CUJIbI HMHAYKIUM OT CKOPOCTH
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

UccnenoBanue nercTBrsI NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kojie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUS

KonebarenbHast cuctema. CBOOOJHBIE MEXaHUYECKUE  KOJeOaHUS.
[Mapmonnyeckue konedbanus. [lepuon, yactora, amruTyna u ¢asza KojieOaHUH.
[IpyxxuHHBIN MAasITHUK. MaremaTndecKuii MasiTHUK. YpaBHeHne
rapMoOHUYeCKUX KojeOanuid. IlpeBpalieHue SHEPruu MOpU TAPMOHUYECKUX
KOJICOaHUSX.

Koneb6arenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJEOAaTeIbHOM KOHTYpe. AHAJIOTus MEXAY MEXaHUYeCKUMU U
ANEKTPOMArHUTHbIMU KoneOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUHU B UJICATLHOM KO0JIEOATEIbHOM KOHTYDE.

[IpencraBienne o0  3aTyxawmmx  KojieOaHWsX.  BhIHY>XIEHHbIE
MexaHudeckue koyieOaHus. Pe3zonHaHc. BBIHYXJEHHBIE AJIEKTPOMArHUTHBIC
KoJ1eOaHuUsl.

Ilepemennpii TOk. CHHYCOMIANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE€ MU JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKa U
HaMnpsHKEHUS.

Tpancdopmarop. [TpousBoactao, nepegaya notpebaeHue
ANEKTPUYECKON  DHEPruM. OKOJOTHMYECKME PHUCKU TpPU  IPOU3BOJICTBE
aneKTposHeprun. KynbTypa KCIonb30BaHUS JIEKTPOIHEPIUU B MOBCEIHEBHON
KU3ZHHU.

TexHUuecKkne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: IIEKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnepoBanue mapameTpoB KosieOaTeabHOM cUCTEMBbl (TPYKUHHBIN WM
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3aTyxarmmx KojaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHbBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSsKEHUS OT BPEMEHU)
JUTSI DJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu mocneqoBaTebHOM COEAMHEHUU PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUY AIIEKTPOIIEpEeIaUu.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanne 3aBUCUMOCTH TIEPUOJIa MAJIBIX KOJIeOAHWH Tpy3a HA HUTH
OT JIJIMHBI HUTU U MACChI Tpy3a.



HccnenoBanne mnepeMEeHHOro TOKA B LENH W3  IOCIEI0BATEIBHO
COCMHEHHBIX KOHJICHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpaHenus. I[lepumon. CkopocThb
pacrpocTpaHeHus U JJuHa BOJIHBL. llomepeuHble W TPOJIOIBHBIE BOJIHEI.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHSI H3JIYYEHHS DSJIECKTPOMATHUTHBIX
BOJIH. B3aumHas opuenTtauus BekTopoB E, B, V B 31eKTpOMarHuTHOW BOJIHE.
CBONCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAKCHUE, MPEIOMIICHUE, TTOJSPU3ALINS,
nudpakuus, uarepdeperiusa. CKOpoCcTh ANMEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DIIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIEH CPEBI.

TexHuyeckre ycTpOMCTBa W MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Kone6umromieecst Te0 Kak UCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: U MpeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3u rpOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH U
4acTOTOM KOJeOaHUIA.

HUccnegoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)XXCHHE,
MpeioMJIEHUE, Noaspu3anus, udpakuus, MHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpAMOIMHENHOE pacHpOCTpaHEHUE CBETA B
oaHOpOoHOM cpene. JIydu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoenne n3o0pakeHui
B IJTIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMJICHUS CBeTa. AOCONIOTHBIN
rokasaresnp npenomiieHus. [lonmHoe BHyTpeHHee otpaxkenue. [Ipenenpusiii yromu
MOJTHOTO BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust ceeta. CioxKHBIN cocTaB Oeoro cBeta. [IBerT.



CoOuparomie U pacceuBaronme JuH3bl. ToHkas nuH3a. DOKyCHOE
paccTosIHUE M ONTHYECKas CHiia TOHKOW JHH3bL. [locTpoeHne n3zoOpakeHui B
coOuparolmMx W pacceuBalomMx JuH3aX. DopMmyra TOHKON  JIMH3BIL.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BomnoBass onrtuka. MnaTepdepennms cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBuss HaOMIOJEHUS MAaKCUMYMOB M MHMHHUMYMOB B HWHTEp(EPEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus ceera. JudpaxkuuonHas pemérka. YciioBUe HaOIIOACHUS
[JIaBHBIX MAaKCUMyMOB MNpPW TNaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(DPaKIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa,
dboToanmnapaT, MPOSKIIMOHHBIM armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAas
ONTHKA, TU(PpaKIIUOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMOonMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE U IIPEIOMIICHUE CBETA.
OnTuyeckue MpudOpPHI.

[TomHO€E BHYTpEHHEE OTpakeHne. Mozienb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdhepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[TonydeHnne cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mMepenune nokaszaresns npeoMIIeHUs CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIEHUAIBHON TEOPHH OTHOCUTEILHOCTH

'paHnnbl  OPUMEHMMOCTH  KJIACCHUYECKOM  MexaHuku. [loctynarsl
CIEUHAIBHOM TEOPUU OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHLHOCTH DUHINITEIHA.

OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHU W
COKpAIIICHUE JIJTUHBI.



DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacCchl C DHEPrUEd M MMITYJILCOM PEISITABUCTCKON YaCTHUIIBI.
DHeprus moKosl.

Pasznes 7. KanToBas ¢pusuka
Tema 1. Dnemenmovt K6AHMOBOI ONMUKU
®dotonnl. ®opmyna Ilnanka cBsi3um 3HEpruu (PoToHa ¢ €ro 4YacTOTOMH.
DHeprusi 1 UMIyJIbsC (HOTOHA.
OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.

3akonsl GoTodddekra. YpaBHenue OJiiHiTeriHa aia ¢potodddexra. «Kpachas
rpanuia» ¢hotodddexra.

JlaBnenne cBera. OnbiThl I1. H. JIeOGenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTHUECKOE NMPUMEHEHUE: (POTORIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
[Inanerapnas moxens aroma. [loctynatel bopa. M3nmydeHuwe m mornoumieHue
(OTOHOB MpHU NEpexoAe aToMa C OAHOTO YPOBHSI SHEPrUU Ha Jpyroil. Bujsl
cnekTpoB. CIIEKTp ypOBHEW dHEPTHH aTOMa BOAOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ge bpois. KopmyckyssipHo-
BOJIHOBOU AyaJIN3M.

CrnoHTaHHOE U BBIHYXKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBAa M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.

Hab6nronenue muHeHyaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CJIOXKHOCTh CTpPOeHHS sijpa. OTKpbITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma mo  ompemeneHHIo  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3ITydyeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HeUTpoHa. HyknonHas monens siapa I'eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio sjpa. M30Tormsbl.

Anbda-pacnaa. DIEKTPOHHBI W MO3UTPOHHBIM Oera-pacnajg. ['amma-
U3JIy4eHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JlepexT maccsl spa.

SAnepnsele peakunu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepmosinepHbiii cunte3. [IpoGiemMbl U MEPCIEKTUBBI
SAJIEPHON SHEPrETUKH. DKOJIOTHUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHAaMEHTalbHbIC B3aUMOJICUCTBUA. ENUHCTBO (hU3MUYECKOU KapTUHBI
MHUpa.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
kKamepa BuiibcoHa, siiepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

OTtanbl pa3BUTHS acTpoHOMUH. [IpuKIagHOE W MHUPOBO33PEHUYECKOE
3HAYCHUE aCTPOHOMUHU.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MIAHETHI, UX BUIUMOE
JIBUOKCHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHepruu CojHIa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CreKTpaabHbIA KiIacc —
CBETUMOCTBY». 3BE3bI TNIaBHOW MOCJIEIOBATCILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]] TJIABHOM IOCJIEA0BATEIbHOCTH. BHyTpeHHEE CTpOoeHUE
3BE371. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIESHUU U dBoJitoniuu CoJiHia
U 3BE3]1. DTaIlbl )KU3HM 3BE3.

Mueunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u apuxenne CosHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHbIE ABIPHI B
sIApax rajaKTHUK.



Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa60ma. PasOeranme
ranakTuk. Teopus bonsmoro B3psiBa. PenmkroBoe nsnyyeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

Habmonenus HEBOOPYKEHHBIM IJ1a30M C HCITOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUM 1T ONpPENCICHUS TIOJIOXKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CeBepHOTO MOJIyIIapus U
SIPKUE 3BE3IBI.

Habmtonenus B teneckon Jlynsl, muianet, Mueunoro [1ytu.

Oo0o0marouiee MOBTOPEHUE

Ponp Qusukm M acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M O3TUYECKOW cdepax NeATeNbHOCTH YeIOBEKa, POJb U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
buznyeckor Teopur B POPMUPOBAHUU TPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiacce ocyliecTBiseTcs ¢
Y4ETOM COAEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMoNOTHUH, XUMUH, reoTpaduu ¥ TEXHOJIOTHUH.

Meoicnpeomemuule nonsimusi, CBA3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, Hay4YHBIH (paKT, TUIOTE3a, PU3NUEcKass BEIMYMHA, 3aKOH,
TeOpHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUYECKUE
byHKIIUN: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HAa OCU KOOPJIUHAT,
CJIIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE JJIEMEHTAPHBIX (PYHKUUN, MPU3HAKU
no00usl TPEYrOJIbHUKOB, ONpeleNeHUe IO TUIOCKUX QUryp m oobéma
TEI.

Buonocus: >nekTpuueckue SBICHUS B KMBOW MPUPOJE, KoieOaTelbHbIE
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOU MPUPOJE,
JEUCTBUE paiMalliK HA KUBBIE OPraHU3MBI.

Xumus: CTpoeHUE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: wmarHUTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doToChEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3ZAHUE 3EMIICTPSICEHHIA.



Texnonoeus: AVUHUW DIIEKTpOIEpe/iady, TE€HEpaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TI€Yb, paaap, paauonpuéMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-meub, MpOeKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «Du3nMka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHuss  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CIIENYIONUX JIMYHOCTHBIX, METAMMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUSI Yy4yeOHOro mpenMera «Du3HKay»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYarolIuXcs
PYKOBOJICTBOBaThCA C(OPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIeCTBa,
pacllpeHre >KU3HEHHOIO OMNbITa W ONbITA JEATEIBHOCTH B MPOLECCE
peain3ali OCHOBHBIX HAMNPABICHUN BOCIMUTATEIBHON NESATEIBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TMO3UIIMM  OOYyYaromierocs  Kak
AKTUBHOT'O U OTBETCTBEHHOIO YJIEHa POCCUUCKOTO 00IIEeCTRA,;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMaHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTbh BECTU COBMECTHYIO JECATEIIBHOCTh B UHTEPECAX IPAXKIAHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allny;

YMEHUE B3aUMOJECHCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKOU TpaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3Ma;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIICHWBAThH CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCIIE B
NESATEIbHOCTU YYEHOIO;



OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas JCTETHKY HAyYHOTO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) Tpy10BOr0 BOCHIMTAHUS:

MHTEpPEC K pa3iuuHbiM chepam nmpodecCHOHaATBHON AESITENbHOCTH, B TOM
YHUClie CBA3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oyayiied mnpodeccuu U peaiu30BbIBATh COOCTBEHHBIE >KHU3HEHHBIE
IUTaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
005acTH (PM3HUKU HA IPOTSKEHUU BCEU KU3HH;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00aIbHOIO
XapakTepa dKOJOTHIECKHUX TpooIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPY’KAIOIIEH cpele Ha
OCHOBE 3HAHUS IIeJIel yCTOMYNBOTO Pa3BUTHS YEJIOBEUECTRA,;

paclIipeHre OMbITa JEATEIbHOCTH 3KOJOTMYECKON HalpaBiICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKH;

OCO3HaHUE IEHHOCTU HAyYHOM NeATeIbHOCTH, TOTOBHOCTh B Ipoliecce
U3ydyeHus (U3MKM  OCYIIECTBIATH MNPOEKTHYHD U  HMCCIEIOBATEIbCKYIO
JeSTeNIbHOCTh NHIUBUAYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyallU3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENETATh LENU NEATEILHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYDKCHHUS
BBISIBJISITH  3AKOHOMEPHOCTH M TIPOTHBOPEUYMSI B  pacCMaTpPUBACMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATH COOTBETCTBUE
pE3yNbTATOB LIEJISAM, OLIEHUBATh PUCKHU MOCIIEICTBUI N€ATEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPHU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

BJIa/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSMU U METOJIaMU
bu3nUecKoil HayKu;

BJaJ€Th  HaBbIKAMM  Y4€OHO-UCCIIENOBATENBLCKOM M MPOEKTHOM
NEATeIbHOCTY B 00JIacTH  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY  TOMCKY METOJOB  pElIeHHs 3adad  (PU3UYECKOTO
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHBIX METOJOB O3HAHUS;

BJIAJAECTh BHUJAMM JEATEIBHOCTH II0 TOJYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEPIpPETALNH, MPeoOpa30OBaHUI0 U NPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJlU3WpOBaTh 3ajaauy,
BBIIBUTaTh TUIIOTE3y €€ PELICHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTelIbCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJI€ PEIICHHs 3aJa4d pe3yJIbTaThl,
KPUTUYECKH OLIEHHBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4yl B 00pa30BaTEIbHOU
JEeSITeIbHOCTH, B TOM YHCJI€ IPU U3YYEHUU (DUBHKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

YMETh TMEPEHOCUTh 3HAHUS MO (U3UKE B NPAKTUYECKYIO OOJIaCTh
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTh OpUrMHAIbHBIE MOAXOAbl U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmeii:

BJIa/IETh HaBBIKAaMHU MOJIyuyeHUs MH(pOpMaluu (U3MUECKOTO COJIEpKaHus
Y3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITENIBHO OCYLIECTBIIATh IIOMCK, aHAJIN3,
CUCTEMATHU3ALMI0 U WHTEPHPETALUI0 UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS,

OLIEHHBAThH JOCTOBEPHOCTH HH(OpMALINH;

UCIIOJIb30BaTh CpelcTBa HH(DOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33Ja4 ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU



0€30macHOCTH, TUTUCHBI, PECypCOCOEPEKEHUS, TTPABOBBIX U ATHYECKUX HOPM,
HOPM MH(POPMAITMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COAEP)KAHMS B Pa3jIMUHBIX (hopMaTax C
yu€ToOM Ha3HadeHWss WHQPOpMAIMM W IEJIEBOM  ayJIuTOpWH, BBIOHMpas
ONTHMAJIBHYIO (POPMY MPEACTABICHUS U BU3YaTU3AIIAH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

OCYUIIECTBJIATh OOIIEHWE Ha YypokKax GU3UKK M BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyallud W CMAr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U WCHOJB30BATh  MPEUMYLIECTBA  KOMaHAHOM U
MHJUBUyaJIbHON PabOTHI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJI€HA KOJIJIEKTHBA;

MpUHUMATh 1€Id COBMECTHOM JEATEeNbHOCTHU, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JAEHUCTBUS IO €€ JOCTUKCHUIO: COCTABJATH IUJIAH JICHCTBUMH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OIIEHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJIEM C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATErMYECKOE ITOBEJICHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIBHO ~ OCYILIECTBJISAITh  TO3HABATEJBHYIO  JICSITEIBHOCTH B
obmactu (QU3UKK UM ACTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/7a4, TUTAH BBITIOJIHEHUS TMPAKTUYECKOM pabOThl C Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacMpsaTh paMKd ~ y4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JenaaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBAThH MIPUOOPETEHHBIN OTIBIT;

CIIocoOCTBOBAaTh (POPMUPOBAHUIO W TIPOSBICHUIO JIPYAWIMH B 00JIaCTH
(bU3UKH, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, BHOCHTh KOPPEKTHBBI B JEATEIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3yJIbTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU II03HABAaTEJIbHOM pediiekcud Kak  OCO3HAHMS
COBEpIIIa€MbIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBaHMIA;

WCIIONIB30BaTh MPHUEMBI pedIIeKCHH Il OIICHKA CHUTYyalluu, BBhIOOpa
BEPHOTO PEIIICHNUS,

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS IO HX
CHIKEHHIO;

MPUHUMATh MOTHBBI W apTyYMEHTHI JPYTUX TPU aHAJN3e PE3yJIbTaTOB
NEATEIIBHOCTH,

PUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHAJM3E PEe3yJIbTaTOB
NEATCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIHMOKH.

B mporecce 1oCTHKEHUS TUMIHOCTHBIX PE3YIBTATOB OCBOSHUS MTPOTPAMMBI
no (Qu3uke I8 YpPOBHS CpeaHEro oOImero oOpa3oBaHUS Yy OOyYarOIIUXCS

COBEPIIICHCTBYETCSA AMOITMOHAJIbHBIN WHTEJICKT, MPEANOIar oI
c(hOpMUPOBAHHOCTH:
CaMOCO3HaHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  TMOHUMAaTh  CBOE

OMOITMOHAJIBHOE COCTOSHUE, BHJICTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM Cepbl, OBITh YBEPESHHBIM B ce0¢;

CaMOPETyJIMPOBAHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIIOCOOHOCTh aanTHPOBAThCI K
OMOITMOHAIBHBIM H3MEHEHUSM W TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TIEITH
U yCrexy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOIS U3 CBOUX
BO3MOKHOCTEH;



SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMAaTh 3MOIMOHAIBHOE
COCTOSIHME JPYTUX, YUUTHIBaTh €ro TPU OCYIIECTBICHUH  OOIIEHHUS,
CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAHUBATH
OTHOIICHUS C APYTUMU JIIOJIbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy o6yuenus B 10 kyacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA IPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUHU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIIOEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKA, WHEpLUalIbHAas CUCTEMAa OTCU€Ta, abCOIIOTHO TBEPIOE
TEJIO, WACAJIbHBIA Ta3, MOJEIN CTPOEHHUS Ta30B, KUAKOCTEHM W TBEPABIX TET,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUH (PU3NYECKUX 3a/a4;

pacrno3HaBaTh (uU3NYecKue sBIEHUS (Tpolecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJIEKTPOJWHAMHUKH: PAaBHOMEPHOE W  PaBHOYCKOPEHHOE
NpSMOJIMHEMHOE JIBJKEHHWE, CBOOOJHOE TMaJeHHWE TeJ, JABWKEHUE IO
OKPYXXKHOCTH, WHEpIMsA, B3auMojencTBue Ten, auddysus, OpoyHOBCKOE
IBUKEHHUE, CTPOEHUE >KUJIKOCTEH M TBEPIBIX Tell, U3BMEHEHUE o0bEMa Tel Ipu
HarpeBaHuM (OXJaXKJICHUH), TEIJIOBOE pPaBHOBECUE, MCIIApEHUE, KOHJIEHCAIMs,
IJIABJICHUE, KPUCTAJUIM3aLMsl, KWUIIEHUE, BJIAXKHOCTb BO3/lyXa, IOBBIIICHHUE
NABJICHHWS Ta3a IPU €ro HAarpeBaHWM B 3aKPBITOM COCYJAE, CBSA3b MEKIY
napaMeTpaMHM COCTOSIHMSL Tra3a B M30IpOLecCax, DJJIEKTpU3alus  Tell,
B3aMMO/ICVICTBUE 3aPSII0B;

OMKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATa, MyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHia,
UMITYJIbC ~ T€Ja, KHAHETHUYECKas  DJHEpPrus, IOTEHUHWAJIbHAS  DHEPIus,
MexaHu4yeckas paboTa, MEXaHWYecKass MOIIHOCTb;, MPU OMHCAHUU TMPABUIBHO
TPAKTOBATh (DPU3MUECKUI CMBIC] UCHOJIb3YEMbIX BEJIWYUH, UX O0O3HAUYEHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUYUHY
C APYTMMH BEJIMYUHAMU;

ONMCBHIBATh M3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJ U TEIUIOBBIC SBJICHUS,
UCTONB3Ysl (U3MYECKHWE BEIMYMHBI: JaBJICHUE rasza, TeMIepaTypa, CpeaHss



KHMHETHYEeCKast DHEPIUs Xa0THUYECKOTO JBHKCHUS MOJIEKYI,
CpPEAHEKBAAPATUYHAS CKOPOCTHh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, paborta raza, Kod()(PUIMEHT MOJE3HOTO JEHCTBUS TEIMJIOBOIO
JABUTATENs; TPU ONHUCAHUU TPABUIBHO TPAKTOBATH (DU3MUECKUHA CMBICI
MCIOJIb3YEMBIX BEIUYMH, UX O0003HAYCHHS] M €AMHMIIBI, HAXOAUTH (POPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh  M3YYECHHBIC  JJIEKTPUYECKUE CBOMCTBA  BellleCTBA U
AJIEKTPUYECKUE SIBJICHUS (MPOLIECCHI), HMCHOJb3Ys (PU3NUYECKHE BEIUUYMHBIL:
ANEKTPUYECKUH 3apsil, DIEKTPUYECKOE T10JIe, HAIIPSHKEHHOCTD I10J11, IOTEHLHAII,
Pa3HOCTh MOTEHLMAJIOB; MPU ONMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIIOJb3YEMBIX BEJIWYMH, UX OOO3HAYEHUS W €IMHHUIIBI; YKa3bIBaTh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMH
BEIMYMHAMU;

aHANU3UpoBaTh  (PU3UYECKUE TMPOLECChl M  SBJICHUSA, HCHOJB3YS
(u3nuecKre 3aKOHbl W MPUHLUIBL: 3aKOH BceMupHoro tsarotenus, I, 11 u III
3aKkOoHbl HBIOTOHA, 3aKOH COXpaHEHHWs MEXaHWYECKOM HHEPruM, 3aKOH
COXPAaHEHUS UMILYJIbCA, IPUHLUII CYNEPIO3ULIMU CWII, NIPUHLIUI PABHOIPABUS
UHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHMS BELIECTBA, TA30BBIC 3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW DHEPTUU
TEIJIOBOTO JIBUKEHUS MOJIEKYJl ¢ aOCOJIOTHOM TeMIepaTypoid, NEpBbIM 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHUs DJIEKTPUYECKOIo 3apsia, 3akoH Kyiona,
pU 3TOM Pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHUECKOe
BbIpaXXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE€ MPUHUMUIIBI JEWCTBHUS MAaIIWH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUS UX 0€30IaCHOrO MCIOJIb30BaHUS
B IIOBCEJIHCBHOM >KHU3HU;

BBIMOJIHATh 3KCIEPUMEHTHI M0 HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN U
IIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX WU3MEPEHUH, MPU 3TOM
dbopmynupoBath MpobiiemMy/3aadyy W TUIOTE3y Y4YEOHOrO SKCIIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH ONBIT U
(opMyITUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHHsI (PU3NYECKUX BEIUYMH,
OpyU STOM BBIOMPATH ONTHUMAIbHBIA CHOCOO HW3MEPEHHS] W UCIOJIb30BATh
U3BECTHBIE METO/IbI OLICHKH ITOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEIUYMHAMU C
HCIIOJIb30BaHUEM IIPSAMBIX U3MEPEHUU, IIPU 3TOM KOHCTPYMPOBATH YCTAaHOBKY,
(uKcHUpoBaTh PE3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BUJI€ TaOnMIl U rpauKoB, AeJaTh BbIBOBI IO PE3YJIbTaTaM MCCIEA0BAHNUS;



co0MroAaTh MpaBmiia OE30MacHOTO TPyAa IPU MPOBEICHUHN HCCIEI0BaHUI
B paMKax y4eOHOIO 3KCIEPHUMEHTA, Y4EOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HWCIIOJb30BAaHUEM  HU3MEPUTEIBHBIX  YCTPOWCTB  H
71a00paTOPHOTO 00OPYAOBAHNS;

pemath pacu€THbIE 3aJaydl C SIBHO 3aJaHHON (U3UYECKON MOJEINbIo,
UCTIONB3YSl (PU3MYECKHE 3aKOHBI W MPUHIHUIIBI, HA OCHOBE aHaln3a YCIOBUS
3a/ladyu BHIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIMYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs, TPOBOJUTh PAcUEThl U OLEHUBATD
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOM BEITMUMHBI;

pemarb Ka4eCTBECHHBIC 3a/1a4H: BBICTPaNBAaTh JIOTUYECKU
HETIPOTUBOPEYUBYIO LIETIOYKY PACCYXKIAECHUNU C ONOPOW HA M3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ NPH  pEHICHWHM  y4yeOHbIX  3a7ad  COBPEMEHHBIC
MHQOpMAITMOHHBIE  TEXHOJIOTUU IS TIOMCKA, CTPYKTYpPHUPOBAHUA,
MHTEpIpETallu W MOPEACTaBICHUA Y4eOHOM W HAyYHO-TOMYJSPHOMN
nHpopMaluy, TMOJYYEHHOM W3  pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OPUBOJUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS M0 (PM3UKE B TTOBCETHEBHOM KU3HU
st obecrieueHus O6e3omacHOCTH Tpu  oOpalieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 370POBBS U COOIIOJICHUS HOPM
AKOJIOTMYECKOTO MOBEIECHUS B OKPYKAIOIIEHN Cpelie;

paboTaTth B TPYIIE C BBIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO PaACHpPEnesiTh OOS3aHHOCTH H
IUIAHUPOBATh  JEATEIBHOCTh B  HECTAHAAPTHBIX CHUTYyalUsAX, aJEKBATHO
OLICHMBATh BKJIAJ KaXJIOro H3 YYACTHUKOB TPYyHIbl B  PEIICHUE
paccMaTpuBaeMon MPOOJIEMBI.

K xonmy oOGyuenus B 11 kjacce mpeIMeTHbIE Pe3yJibTaTbl HA 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMECHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, IEIOCTHOCTh U €AUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

VYUTHIBATh TPAHUIIBl TPUMEHEHHS W3YyUYCHHBIX (DU3NYECKUX MOJEIIeH:
TOYEYHBIA JJIEKTPUYECKUU 3apsif, JIyd CBE€Ta, TOYECUYHBIM HCTOYHUK CBETA,



AflepHass MOJENIb aToMa, HYKJIOHHAas MOJENb aTOMHOTO siipa MpH PEHICHUU
duznyeckux 3anad;

pacrio3HaBath (U3WUYeCKue SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOW (U3UKH: DIIEKTpUYECKas
MIPOBOJIMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE NIEWCTBHS TOKA,
B3aUMOJICICTBHE  MAarHuTOB, OJEKTPOMArHWTHAs ~ WHAYKIUS, JICHCTBUE
MAarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JIBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHUS W BOJIHBI, MPSIMOJMHEHHOE pacipoCTpaHEHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIU ¥ TOIIPU3AIUI
CBeTa, nucnepcust ceeta, potornekrpudeckuit agpdext (hororddekr), cBeToBOE
JaBJICHWE, BO3HMKHOBEHHWE JIMHEHYAaTOro CHeKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJICKTPUYECKYI0  MPOBOJAMMOCTD  PA3JIMYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTONB3Ys (PU3NUECKUE BEITUYUHBI:
AIIEKTPUYECKUH 3apsijl, CUila TOKa, JIEKTPHUUECKOE HANPSKEHUE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHIYKTUBHOCTh KATYIIKHA, JHEPTHS JJICKTPUYECKOTO M MArHUTHOTO TIOJIEH,
MEepHo M YacToTa KoJebaHuii B KojebaTeIbHOM KOHTYPE, 3apsil M CHUJIa TOKA B
mpolecce TapMOHUYECKUX  DJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSTHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUEeCKUil CMBICT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAMHUIBI,
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYI (U3UYCCKYI0 BEIMYHMHY C
JIPYTUMU BEJIMYUHAMH,

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBIICHHUS U TMPOIECCHI, HCIOIB3Ys
¢du3nuecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETa, PHEPTrHs W HUMITYyJIbC (POTOHA, TIEPUOJ TMOIypacmaaa, dHEprus
CBSI3M ATOMHBIX S7ACp, NPH OINKWCAHWHU MPaBUIBLHO TPAKTOBATh (PU3MUYCCKHIMA
CMBICJT HCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UYECKON BEIIMUNHBI,

aHAIM3UPOBaTh  (DU3WYCCKHUE TPOIECChI W SBIICHUS, HCIOJB3YS
(du3MYecKre 3aKOHBI W MPUHIUIEL: 3aK0H OMa, 3aKOHBI IMOCIEI0BATEILHOTO U
MapajuyieIbHOTO COEAUHEHUsT TPOBOJAHUKOB, 3akoH JIxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSIMOJUHEHHOTO PaCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJTOMJICHHUS CBETA, ypaBHEHUE
DuHmTeHa 111 PoTodPdeKTa, 3aKOH COXpaHEHUS YHEPTUH, 3aKOH COXPaHEHUS



MMITYJIbCa, 3aKOH COXPAHEHMS AJIEKTPHUUYECKOTO 3apsia, 3aKOH COXPaHEHHS
MacCOBOI'0 YuCIa, MOCTyJaThl bopa, 3aKOH paguoaKTUBHOIO pacnaja, Ipyu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YECKOe
BBIPAKEHUE U yCIIOBUSA (TpaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

ONpENENsITh HANpaBJIE€HUWE BEKTOpa HWHAYKUUMUM MAarHUTHOIO  IOJIA
MIPOBOJAHUKA C TOKOM, CHJIbl AMniepa u cuibl JlopeHia;

CTPOUTh M OMHUCHIBATH M300pa)K€HUE, CO3/1aBAEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIUH30M;

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIAEAOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOLIECCOB C MCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBath MpodiieMy/3aayy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTAa,
coOupaTh YCTaHOBKY M3 IpPENJIOKEHHOTO O0OpYyIOBaHMs, MPOBOJAUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYUIECTBJIATh MPSIMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEITUUMH,
IpU 3TOM BBIOMPATh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIIOJIb30BAHUEM
OpSMBIX HM3MEPEHUN: MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHUpPOBATh
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIIMYUH B BUJE TAOJIHIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

co0roAaTh mpaBmiia 6€30MacHOTO TpyAa MpH MPOBEIECHUU HCCIEI0BAHUN
B paMKax y4yeOHOro 3KCIepHUMEHTa, Y4eOHO-UCCIE0BATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  H3MEPUTENBHBIX  YCTPOWMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemiaTh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3UYECKONW MOJEINbIO,
UCTIONb3Ysl (PU3NYECKHE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHaln3a YCIOBUS
3aaul BBIOMPATh (PU3UUECKYIO MOJEJNb, BBLACIATH (PU3MUECKUE BEIMYUHBI U
(dopMynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OILICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUMHBI;

pemarhb KaueCTBEHHbIE 3a/1ayu: BBICTPAUBaTh JIOTUYECKH
HEITPOTHBOPEUYMBYIO LIETIOYKY PACCYKIEHUM C OMOPOM HAa U3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPH  pEUIEHWH  Yy4yeOHBIX  3aJady  COBPEMEHHbIC
UH(OPMAIIMOHHBIE  TEXHOJOTMM Il TIOMCKA,  CTPYKTYPUPOBAHMS,
UHTEpPIPETallUd M TPEACTaBICHUs  yuyeOHOW UM HAyYHO-TIOMYJISIPHOU
uHbOpMallMK, TOJYYEHHOW W3 PA3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO;



OOBSACHATh TPHUHITUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHHUYECCKUX
YCTPOMCTB, pasziuyaTh YCIOBUS UX O€30MacCHOTO  HUCIOJB30BAaHUS B
TIOBCETHEBHOM JKU3HU;

NPUBOJUTH TMPUMEPHl BKJIaJa POCCHUUCKHX U 3apyOC)KHBIX YYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

MCTIOJB30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Il obecrieueHuss 0€30MacHOCTH MPH  OOpallleHMH ¢ TpubopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHECHHS 37I0POBBS U COOIOACHHSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPY’KAIOIIEH Cpee;

paboTaTh B TPYIIE C BBITOJTHCHHEM PA3JIMYHBIX COIHATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PANMOHATIBHO PACHpPENeNiaTh OOSI3aHHOCTH U
IUTAHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CHUTYyallMsIX, aJIeKBATHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPyNIbl B  PCIICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaudecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM

Ne i/l Konrpoabnsie IIpakruueckue
MPOrpamMmbl Bcero
padoThI padoThI
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JlnHamuka 7
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 1
Teopuun
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1

3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5

DJIEKTPOHHbBIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bu6anoreka IIOK
https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
https://m.edsoo.ru/7f41bf72

bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

bu6nunorexa LIOK



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

®da30BbIe IEPEXOBI
Hroro no pazneny
Paznen 4. JIEKTPOIUHAMUKA

4.1 DIIeKTpOCTaTHUKA

[TocTosiHHBIIM MeKTpUuYecKuit TOK. Toku
B Pa3IMYHBIX Cpeaax

4.2

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

24

10

12

22

68

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HanmeHnoBaHue pa3ae/ioB U TeM
Ne i/
NporpamMmbl

Pazpen 1. JIEKTPOINHAMUKA
MarnuTtHoe noje. IIeKTPOMarHuTHAS
WHTYKITHS

11

Hroro no pasneny

Paznea 2. KOJIEBAHUSA U1 BOJIHbI

21 MexaHu4ecKHue 1 QJICKTPOMAruuTHBIC

KOJIeOaHus
99 MexaHndecKre U 3JIEKTPOMarHUTHBIE
' BOJTHBI
2.3 Onruka

Hroro no pazneny

KoauuecTBO 4acoB

Beero KonTpoabHbie

padoThI

11 1

11

9

) 1

10

24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUHU

OTHOCHUTCJIIBHOCTHU
Hroro no pazneny

Pasznen 4. KBAHTOBASA ®U3BUKA

4.1 DeMeHTh KBAHTOBOU ONTHKU

4 1

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6nmoreka [JOK


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

4.2 CrpoeHue aToma 4
4.3 ATOMHOE PO 5
Uroro no pazueny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7

Utoro no pazneny 7

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 O6o061matoniee MOBTOpPEHUE 4
Uroro no pazaeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa 0 IpUpo/Ie.
Hayunbie MeTo1bI MO3HAHUS
OKpY>KaroIlero Mupa

Ponb 1 MecTo usuku B
(hopMUPOBaHUHM COBPEMEHHOM
Hay4HOU KapTHUHBI MUpa, B
MPAKTUYECKOU EATETBHOCTH
roaen

MexaHndecKkoe IBMKEHIE.
OTHOCUTENHHOCTh MEXAHUYECKOTO
neuxenus. [lepemenienue,
CKOpPOCTb, YCKOPEHHE

PaBHOMEpHOE IpsIMOJIMHEWHOE
JBUKECHHE

PaBHOyCKOpEHHOE NPSAMOIUHENHOE
JBUKECHHE

CBoOoiHOE TajieHue. Y CKOpeHHE
CBOOOIHOTO IMTaJCHUA

KpuBonnHeliHOE nBUXKEHUE.

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK



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

10

11

12

13

14

15

JIBr>KeHHEe MaTepUaIbHOU TOYKHU 110
OKPYKHOCTH

[IpuHIUIT OTHOCUTENBHOCTH
lNanunes. MHepunanbHble CUCTEMBbI
orcueta. [lepBbiii 3akoH HproToHa

Macca tena. Cuna. [Ipuniun
cymneprno3unuu cui. Bropoi 3akox
HeroTtoHa nnst MmaTepuanbHON TOYKU

Tpertnii 3akoH HproToHa 115
MaTepUalbHbIX TOUYEK

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsoxectu. [lepas
KOCMHUYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koadpduument
TpeHus. Cuiia CONpOTUBIICHUS ITPU
JIBMDKEHUH TeJa B )KUIKOCTH WITH
rase

[TocTynarenbsHOE M BpalaTesbHOE
JBIDKEHNE a0COIIOTHO TBEPOTO
tena. MomeHT cuiibl. [liieuo cuibl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

NMnynsc MmaTepuaibHON TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
Nmnynbce cuitbl. 3aKOH COXpaHEHUs

https://m.edsoo.ru/ffOc3ada

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3e18

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6



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

16

17

18

19

20

21

HUMITyJIbCA. PeaktuBHOE JABHKCHUC

PaGota u MOLTHOCTD CHUIIBL.
Kunernueckas sHeprus
MarepuaiabHOW Touku. Teopema 00
W3MEHEHUN KMHETHYECKOW SHEPTUU

[TorennuanbHast SHEPIUs.
[ToreHnanpHast SHEPIHsl yIpyro
ne(GopMHUPOBaHHON NPYKUHBI.
[TorennuanbpHast SHEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

[ToTeHuunanpHbIe U
HEeNoTeHUUaIbHble CHIIbL. CBS3b
paboThl HEMOTEHUIUATBHBIX CUJI C
U3MEHEHUEM MEXAHNYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOM
SHEPrUu

JIaGoparopHas paboTa
«HccnenoBanue cBs3u pabOThI
CHJIBI C I3MEHEHUEM MEXaHUYECKON
SHEPIUu Tella Ha IpuMepe
pacTsHKEHHS PE3HHOBOTO KTyTa
KonrtponsHas pabora o teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKEY

OCHOBHBIC TTOJI0KCHHUS
MOJ'ICI(y.TISIpHO-KHHCTH‘-IGCKOﬁ

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

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

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

24

25

26

27

28

29

30

Teopuu. BpoyHOBCKOE IBM)KEHHUE.

Huddy3us

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCcTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPJBIX TEIl

Macca monexyn. KonnyectBo
BemiectBa. [locTostHHAs ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ uzamepeHue.
[IIxana remneparyp Llenscus

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomtoTHas TeMnepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPIrUU JBUKEHUS MOJIEKYJL.
YpaBHenue Menpeneena-
Knaneiipona

3axon JlanpToHa. ['a30BbIE 3aKOHBI

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
MEX1y TapaMeTpaMu COCTOSHUS
Pa3peKEeHHOTO Ta3ay

N3onpoueccs! B U1€aIbHOM Ira3e U
UX rpaguueckoe npeacTaBlieHue

BuyTpenHnss sHeprus

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

31

32

33

34

35

36

37

38

39

TepMOI[HHaMH‘-IeCKOﬁ CUCTEMBI U
CHIOCOOBI €€ U3MCHCHHSI.
KonmdgecTBo TermioTsl u paboTa.
BuyTpenHsist sHEprus
OJTHOATOMHOTO HJICAJTbHOTO ra3a

Bupael rerionepenaun

VY nenpHas TEI0EMKOCTh BEIISCTBA.

KonnyecTBo TemnoTs! npu
Tertonepenaye. AnunabaTHbIN
pouecc

IIepBbIil 3aKOH TEPMOAVHAMUKH U
€ro NpUMEHEHHUE K U30IpolieccaM

Heo6paTumocTs nporeccoB B
npupoje. Bropoii 3akon
TEPMOJUHAMUKHI

[Ipunuun nevicteus u KIT/
TEIJIOBOM MalllUHBI

[uxn Kapuo u ero KITJ{
DKosorunyeckre npoodaeMbl
TEIJI0PHEPTETUKU

O6o0061maromuit ypok
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOJUHAMUKN»

KonTponbhas pabota no teme
«Monexkymnsipaas ¢puszrka. OCHOBBI

https://m.edsoo.ru/ff0c5952

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6938

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6a50

40

41

42

43

44

45

46

47

TCPMOANHAMUKH

[TapooGpa3oBanue U KOHIEHCAITUS.
Hcnapenue u kurenue

AOCONIOTHASE M OTHOCUTEJbHAS
BJIAKHOCTh BO31yxa. HachleHHbIN
nap

TBépaoe Teno. Kpucramimueckue u
amopdHbIe Teraa. AHU3OTPOIHUS
CBOWCTB KpHUCTAILIOB. Kuakue
Kkpuctaibsl. CoBpeMEHHbIE
Marepuabl

[InaBneHue U KpUCTATUIU3ALIMSL.
VY enpHas TenaoTa niaBJICHUs.
CyOnumariust

VYpaBHeHUE TEIJIOBOTO OanaHca

DnexTpu3anus Ten. JNeKTPUIeCKUui
3apsan. JlBa Buaa 3JIEKTPUYECKUX
3aps0B

IIpoBOAHMKY, TUANEKTPUKH U
MIOJIYTIIPOBOIHUKH. 3aKOH
COXPAHEHHUS HIEKTPUIECKOTO
3apsna

B3aumopeiicTBue 3aps/10B. 3aKOH
Kynona. TodeuHslii anekTpuyecKuit
3apsn

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cébcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6ced



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
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52

53

54

55

Hanpssk€HHOCTB IIEKTPUYECKOro
nosist. [IpuHnmn cynepnosunuu
BJIEKTPUYECKUX MoJe. JInnnn
HaANPsSHKEHHOCTH

Pabota cuit aeKTpoCTaTHIECKOTO
noud. [lorenuuman. Pa3zHoctb
HOTEHIINATIOB

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM II0JIC.
I[I/IBJIGKTPI/I‘ICCK&SI IMPOHUIACMOCTD

OnekrpoémkocTh. Konaencarop

DNeKTPOEMKOCTb IIIOCKOTO
KOHJIEHCATOpa. DHEeprus
3apsHKEHHOI0 KOHAEHCAaTopa

JIaGoparopHas pabota "M3mepeHue
NEKTPOEMKOCTH KOHJeHcaTopa”

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
anmapara, CTpyMHOro IpHHTEpA.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHne AIIEKTPOIPUOOPOB

DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cwuita Toka. Hanpsixenue.
Conporusnenue. 3akon Oma it
ydacTka Ienu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6df2

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

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

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

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



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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61

62

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JlabopaTropHas
pabora «M3y4eHue CMeanHOro
COCIMHEHUS PE3UCTOPOB

PaGora u momtHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akon OMa IS HOJIHOH
(3aMKHYTOM) 2JIEKTPUUECKOM ILIETIH.
Kopotkoe 3ambikanue.
JlaboparopHas pabota «3mepenue
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHETO COMPOTHUBICHUS

DneKTpOHHask IPOBOAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKHUN TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS
U IPUMECHAsk IPOBOAUMOCT.
CaoiicTBa p—N-niepexona.
[TomynpoBOTHUKOBBIE TPUOOPEI
DNEKTPUUYECKUH TOK B pacTBOpPax U
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOLUALIMS.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba



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
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67

68

DneKTpoan3

DJIEKTPUUYECKUH TOK B ra3ax.
CaMoCTOSTEIIBbHBIN 1
HECaMOCTOSITEIBbHBIA pa3ps/l.
Mounuus. I1na3zma

DJeKTpUUeCKHUe TPHOOPHI U
YCTPONCTBA U MX MPAKTUIECKOE
npuMeHenue. I1paBuiia TeXHUKH
0e30IacHOCTH

Oo6o06maromuii ypox
«DQIEeKTPOIMHAMUKAY
Kontponbnas paboTa mo teme
«Qnekrpocraruka. [locTossHHBIN
3NeKTpudecKkuii ToK. Toku B
Pa3IMYHBIX Cpeaax»

Pesepsnelii ypok. KonTponsHas
pabora 1o Teme
"OnexTpoaguHamuka"
PesepBHbIit ypok. O600maromuii
ypok 1o temaM 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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

bu6mmoreka [IOK
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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8féc



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

11 KITACC

Tema ypoka

ITocTossHHBIC MArHUTHI M UX

B3auMoJiericTBUe. MaruuTHoe I10JI€E.

BekTtop MarHUTHOW MHAYKIIUU.
JIuHUY MarHUTHOW MHAYKLIUU

MarauTHoO€e noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumopeiicTBie npoBOIHUKOB C
TOKOM

JlaGopaTtopHast pabora «3yuenue
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM)»

JlelicTBME€ MArHUTHOTO TIOJIS HA

POBOAHMK ¢ ToKoM. Cuiia Amnepa.

JlaGopaTtopHnast pabota
«Hccnenosanue neicTBUA
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIS Ha

JBIDKYIYIOCS 3apsDKEHHYIO
yactuny. Cuna Jlopenna. PaGora

cuisl JlopeHna

KoauuecTBO 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

Jara
IpakTuyeckue
U3y4YeHH s
padoThI
1
1

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/ff0c9778

bubmnoreka IIOK
https://m.edsoo.ru/ff0c98fe

bubanoreka LIOK
https://m.edsoo.ru/ff0c98fe

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9ac0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c9df4



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
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11

12

DNIeKTpOMarHuTHasE MHYKITHUSI.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C unaykuun. 3akoH
3JICKTPOMArHUTHOW WHYKITUN
®dapanes

JlaGopaTtopHnast pabota
«HccnenoBanue sSIBICHUS
AJIIEKTPOMATHUTHON UHAYKITUN

NHnykTuBHOCTG. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHu4eckue ycTpoiucTBa U ux
IPUMEHEHUE: IOCTOSTHHbIE
MarHMThl, 3J€KTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
3JIEMEHTApHbBIX YaCTHII,
WHAYKIIMOHHAs TeYb
O6o06maromuii ypok «MaraHutHoe
noJie. DJIIEKTPOMarHuTHas
WUHIYKIHS

KonTtponbHas pabora o Teme
«MarHurtHoe 1oJe.
ONEeKTpOMarHUuTHAsE HHIYKIIHS
CBo06o1HbIE MEXaHUYECKHE
Kosiebanus. ['apmMoHnUeckue

bubnuorexa [IOK
https://m.edsoo.ru/ff0cal50

bubnuorexa [IOK
https://m.edsoo.ru/ff0ca600

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcab82

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58

bubanoreka LJOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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14

15

16

17

KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
IIpeBpalenue sHepruu

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
Neproa MaJbIX KOJIeOaHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCcChI
rpy3a»

KonebatenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MJI€ATHHOM
K0JIeOAaTeTbHOM KOHTYDE.
AHanorus Mexay MeXaHHYECKUMHU
¥ 2JIEKTPOMArHUTHBIMU
KOJIe0aHUSIMU

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBieHue o 3aTyXaromMx
Kosie0aHusX. BoIHyXI€HHBIE
MEXaHUYECKUE KoJIeOaHMsl.
Pe3onanc. BeiHyX1eHHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

IlepemMeHHBIH TOK.
CuHyconaalbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U

bubmnoreka IIOK
https://m.edsoo.ru/ff0cb820

bu6anoreka IIOK
https://m.edsoo.ru/ff0cb9c4

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbb86

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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20
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22

23

24

JEeICTBYIOIEE 3HAUEHUE CUIIBI TOKA
Y HaIPSKEHUS

Tpancdopmarop. [IpousBocTso,
nepegava u norpedieHue
AIIEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUUYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKa, TeHepaTopa MepeMeHHOTro
TOKa, JIMHUH IIeKTpoIepead

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTUH B TOBCETHEBHOM
KHU3HU

MexaHnueckue BOJIHBI, yCIOBHS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHMs U
JutiHa BosIHBL. [lonepeunsie u
IIPOJIOJILHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricora ToHa. TemOp 3ByKa
ONEeKTPOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocTk. [lkama
3IEeKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguocBsI3u U
TeneBueHns. Pazsurue cpencrs
cBs3u. Pagnonokamus

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324

bu6anoreka IIOK
https://m.edsoo.ru/ffOcca54

bu6anoreka IIOK
https://m.edsoo.ru/ffOcccOc

bubnmnorexa LIOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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26
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29

30

31

32

33

KonTponpHas padota «Konebanus
1 BOJIHBI»

[IpsamoniuHetHOE pacpoCTpaHEHUE
CBETa B OJJHOPOJIHOM cpejie.
Toueunslii ICTOYHUK cBeTa. JIyd
cBeTa

OtpaxxeHue cBeTa. 3aKOHbI
oTpaxkeHnus cera. [loctpoeHnue
M300pakKeHHUH B TUIOCKOM 3€pKajie

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTpa)KeHHUE.
[TpenenpHbIN yroma MoaHOro
BHYTPEHHET0 OTPa)KEHUs

JlabGopaTtopHas pabota «M3mepeHue
MOKa3aTesl MPETOMIICHHS CTEKIIa

JIunzel. [loctpoenne nzodpaxeHuit
B JInH3€e. POpMyJia TOHKOMN JIMH3BI.
YBenuyeHue JTuH3bI

JlaGoparopHas paboTa
«HMccnenoBanue CBOMCTB
U300paXeHUH B TMH3AX»

Hucnepcus cera. CroXHbIM
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmoenre aucnepcun cBeTa

UnTepdepenmus cera.
Judpakuus ceera.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bubmuoreka [{OK
https://m.edsoo.ru/ff0cd4e0

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd7{6

bu6anoreka LIOK
https://m.edsoo.ru/ffOcd67a

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcddle

bubanoreka LJOK
https://m.edsoo.ru/ffOced22



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
https://m.edsoo.ru/ff0ced22
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Judpakumonnas pemeérka

HOHGpe‘lHOCTB CBETOBBIX BOJIH.
HOJ'ISIpI/IBaHI/IH CBE€Ta

OnTuueckue mpuOOps U
YCTPOMCTBA U YCIOBUS UX
0€301macHOr0 MPUMEHEHUS

['panunbl MpUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
[TocTynartel cnenuanbHOU TEOPUU
OTHOCUTEJIbHOCTH

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITHHBI

OHeprus U UMILYJIbC
pENATUBUCTCKOM YacTullpl. CBs3b
MAacchl C SHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

Konrponsnas padora «OnTuka.
OcHOBBI cIENMANIBHOM TeopUn
OTHOCHUTEIIBHOCTH

®otonsl. opmyia [1nanka.
DHeprus U UMNyiIbCc GoToHa
OTKpBITHE U UCCTEOBAHNE
dotorddexra. OmbiTer A. I
CroneroBa

3akoHsbl poTodddexra. YpaBHeHHE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf02e

bubnunoreka LIOK
https://m.edsoo.ru/ff0cf862

bubnuoreka [{OK
https://m.edsoo.ru/ffOcfa42

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcfc68

bubnmorexa LIOK
https://m.edsoo.ru/ffOcf6f0

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfel6

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcffc4

bubnunorexa LIOK


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
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Oiiamreitaa st porodaddexra.
«KpacHas rpanuna» porospdexra

Jasnenne ceera. OnbrTel I1. H.
JleOeneBa. XuMUYECKOE JIefiCTBUE
cBeTa

TexHuueckue ycTpoucTBa u
MPAKTUYECKOEe MPUMEHEHHE:
dboTo31eMeEHT, GOTOATUHK,
coJiHe4Has OaTapesi, CBETOUO/T
Pemenue 3agau no reme
«IeMeHThI KBAaHTOBOW ONTHUKI
Mogenb atoma Tomcona. ONbBITHI
Pesepdopna no paccestauro o-
yactull. [Inanerapnas mozaeins
aToma

[Tocrynarter bopa

H3nydenue u norioneHne
(OTOHOB IpH Mepexoie aToma ¢

OJIHOTO YPOBHS HEPTUU Ha APYTOM.

Buael ciektpos

BostHOBBIE CBOICTBA YaCTHIL.
Bosnsl ne bporins.
KopnyckynsspHO-BOJIHOBOM
nyanu3M. CrIoHTaHHOE 1
BBIHYKJICHHOE U3JIyYeHHE

OTKpBITHE PATUOAKTUBHOCTH.

https://m.edsoo.ru/ff0d015e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0302

bubnunoreka LIOK
https://m.edsoo.ru/ff0d091a

bu6anoreka IIOK
https://m.edsoo.ru/ff0d0afa

bu6anoreka IIOK
https://m.edsoo.ru/ff0d0afa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0ca8

bubanoreka IJOK


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
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OmnsiTel Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBA
PaarOaKTUBHOI'O U3TYUCHUS

CgoiicTBa anbda-, 6era-, raMma-
u3ilydeHus. BiausHue
PaZlMOaKTUBHOCTH HA KUBBIC
OpPTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. ['amma-usinydenue

OHeprusi CBsSI31 HYKJIOHOB B si/Ipe.

S nepublie peakuuu. AnepHbIn
peaxTop. [IpoOnembl, IepCrneKTUBHI,
AKOJIOTMYECKHE aCTIEKTHI SIICPHOU
SHEPreTUKHU

DneMEHTapHbIE YaCTULIBI.
OtxkpeITHE 03UTpOHA. MeToabI
HaOJI0IEHUS U pETUCTpaLuU
AJIEMEHTapHbIX YacThll. Kpyriblil
cron «DyH1aMeHTaIbHbIE
B3auMoJiercTBUA. ENUHCTBO
buznyecKoil KapTUHBI MUpa»

Bup 3Bé3nHoro neba. Co3Be3aus,
SIpKHE 3BE3bI, TIAHETHI, UX
BuauMoe asmxenue. Conneunas
cHCTEeMa

https://m.edsoo.ru/ff0d0fd2

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

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1356

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Connne. ConHedHas aKTUBHOCTb.
HcTtounuk sHeprun ConHUA U 3BE3]

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI INIABHOM
nocJieIoBaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEIICTABJICHHSI O TIPOUCXO0KICHUU
u 3Bosouuu CoiHLa U 3BE3]T

Mneunsiii [lyts — Hama
I"amakTuka. [lonoxenue n
nemxenne Comnna B ['anakTuke.
I"amakTukn. YE€pHbIE ABIPHI B AIpax
raJlakTUK

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonbpmoro B3peIBa.
PenukroBoe uznydenue.
MerarajgakTuka

Heperennbie mpo0ieMsl
aCTPOHOMHH

KonrtpomnbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o06matomuii ypok. Pons dpuzuku
¥ aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesaTeTbHOCTH
YyesloBeKa

O6o06matomuii ypok. Pons u mecto



64

65
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($U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

O6o06maromuii ypok. Posb
¢du3nveckoil Teopun B
(opMHpOBaHUY MPEACTABICHUH O
¢duznyecKoil kKapTuHe MUpa

O6o6maromuit ypok. Mecrto
(bu3nIeCcKoil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

PesepBHblil ypok. MarautHoe mnoJe.

SJIGKTpOMaF HUTHAasA UHAYKIUA

Pe3epBHbIii ypok. OnTrka. OCHOBBI
CIEMAJIBHOM Teopun
OTHOCUTEJIBHOCTH

Pesepnslit ypok. KBanToBas
¢uznka. DIeMeHTbl aCTPOHOMUU U
acTpo(u3uKH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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bu6anoreka IIOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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