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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHsS Ha YpOBHE CpPEIHEro OOIIEero
o0Opa3oBaHHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEGHHSI OCHOBHOW 00pa3oBaTenbHON Mporpammsl, npeactaBieHHbIXx B OI'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIMY TpenojaBanus yueOHoro npeaMera «duszuka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (QHU3UKE HaIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydarontuxcs 10—-11 kmaccoB mpu
oOyueHMn 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
peanu3ali  MEXKMPEIMETHBIX CBsi3ed (U3UKKM 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 IUIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHUCJIE MPEAMETHBIE Pe3yJIbTAThI M0 TOJIaM O0y4YECHUS;

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

®du3nka Kak Hayka o HauOoJsiee OOMIMX 3aKOHAX MPHUPOJbI, BHICTYINAs B
KauecTBe Y4eOHOro TMpeAMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHMi 00 okpyxawomem wmupe. IlIkonbHbIA Kypc (Qu3Mkm —
CUCTEMOOOpa3yoUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MMOCKOJIBKY (pu3MyecKkue 3aKOHBI JIeKAT B OCHOBE MPOIECCOB U SIBIICHUI,
M3y4aeMbIX XUMHUEH, Ouosiorueil, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp3oBaHne M aKTUBHOE TMpUMEHEHHE (U3MUECKUX 3HAHUM OMpeeiseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, TOJIyYeHHs] HOBBIX MATEPHUATIOB C 3a/laHHBIMU
cCBOWCTBaMH ® JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJAJ] B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaroumuxcsi, B
dbopMupoBaHHE€ YMEHUW TPUMEHATh HAY4YHBIH METOJl TO3HAHWUS TMpHU
BBITIOJTHEHUY UMM YUEOHBIX UCCIICIOBAHUIA.



B ocHOBy kypca ¢u3uku I YpOBHS CPEIHETO OOIIEro oOpa3oBaHUS
MOJIOKEH Psii 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 KJJACCUYECKOM, TAK 1 COBPEMEHHOM (DPU3HUKHU.

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

Hoes cymanumapuzayuu. EE€ peanuzanus NpearonaraeT MCIOJIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAayKU, OCMBICICHUE CBSI3M PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaonou nanpaenennocmu. Kypc (usuku npenmnonaraet
3HAKOMCTBO C IIMPOKUM KPYroM TEXHUYECKUX W  TEXHOJIOTUYECKHUX
NPUIOKEHUN U3YYEHHBIX TEOPU U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercs TOCPEIACTBOM BBEICHUS DJIEMEHTOB
collepKaHMsl, MOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0JIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTUEM TEXHUKH M TEXHOJOTHUH, a TaKKe 00CYX ICHUS
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 PU3NYECKON TEOpHUH, POk (yHAAMEHTAIBHBIX 3aKOHOB
U TPUHUUIIOB B COBPEMEHHBIX MPEJACTABICHUSIX O NPUPOJE, TpaHUIAX
OPUMEHUMOCTH TEOpUM, [JIsi OMUCAHUS ECTECTBEHHO-HAYUYHBIX SIBIICHUM H
MIPOIIECCOB).

CHUCTeMHO-JeSTeIbHOCTHBIM MOAXO0A B Kypce (U3MKU peanu3yercs
OpexJe BCEro 3a CU€T OpraHu3alid SKCIEPUMEHTANIbHOW JeATEeIbHOCTH
oOyuaroruxcsi. [[nst 6a3oBoro ypoBHS Kypca (DU3UKH — ITO HUCIIOJIB30BAHUE
CUCTEMBI ()POHTALHBIX KPATKOBPEMEHHBIX JIKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOphle B Mporpamme Mo (u3uke OOBEIUHEHBI B OOIIMM CIUCOK
YUYEHMUYECKMX MpaKkTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
1a00paTOPHBIX PabOT, MPOBOAUMBIX JIJISI KOHTPOJS W OIEHKH, OCYIIECTBIISIECTCS
y4acTHUKaMH 0Opa30BaTeNbHOTO IMpolecca HCXolsi M3  0coOeHHOCTen
MJIAHUPOBAHMSI U OCHaIleHus kabunera ¢usuku. [Ipu sToM obGecmeumBaercs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE H3MEpPEHHS,



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

bonblioe BHMMaHME yIEISETCS PELICHHUI0 PacuETHBIX M KaueCTBEHHBIX
3anad. [Ipu aToM A1 pacu€THBIX 3a/1a4 MIPUOPUTETOM SIBIISIIOTCS 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
ABIIIIOTCS 3aJaHUsT HAa OOBSICHEHHWE TMPOTEKaHWUs (PU3NYECKUX SBICHUNA U
IPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyromue BbiOopa (pU3MUEecKOr MOoaenn
JUTSL CUTYalluy TPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECHEeYeHHI0 yuyeOHOro mpouecca 0a30BbII ypOBEHb Kypca
(¢u3MKKM Ha YpPOBHE CpEeAHEro OO0IIero o0pa3oBaHUs [OJDKEH H3y4daThCsl B
YCIIOBHSIX TIPEIMETHOIO KaOWHeTa (PM3UKU WM B YCIOBHUSX MHTETPHUPOBAHHOTO
KaOMHEeTa TPEeAMETOB €CTECTBEHHO-HAy4yHOTO Iukia. B kabunere ¢usuku
JOJDKHO OBITh HEOOXOAMMOE JIabopaTopHOE O0OPYJOBAaHUE JUJISl BBINOJIHEHUS
yKa3aHHBIX B IMpOrpaMMme Mo (PU3MKE YUYEHHUYECKUX IMPAKTUYECKUX padboT u
JE€MOHCTPALIMOHHOE 000pYy/10BaHUE.

JleMoHcTpaninoHHoe obOopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUM C
MPUHIUMIIOM MHHHMAJIBbHOM JIOCTaTOYHOCTH M OOECIEUMBAET MOCTAHOBKY
NEPEUYUCIIEHHbIX B MpOrpaMMe MO (QHU3UKE KIHOYEBBIX JEMOHCTpALMNA s
UCCJIEIOBAHMSI U3Y4YaeMbIX SBICHMM M MPOLECCOB, SMIMUPHUUYECKUX H
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 0OOpyIOBaHWE IJIsI YYEHUUECKUX MPAKTUUECKUX padoT
(dopmupyeTcsl B BUI€ TEMAaTUYECKUX KOMIUIEKTOB M 00€CeUnBaeTCsl B pacyere
OJTHOTO KOMIUIEKTa Ha JBYyX oOOydarommxcs. TeMaTH4ecKue KOMIUIEKTbI
71a00paTOPHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOSHBI HAa KOMILJIEKCHOM
MCIIOJIb30BAaHMUU aHAJOTOBBIX M LU(PPOBBIX MPUOOPOB, a TAKIKE KOMITbIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PUZUKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

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

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJIe TO3HAHUA U
(opMUpOBaHHE UCCIIEOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOLIUM
SBJICHUSIM;

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



dbopMmupoBaHe yMEHUN OOBSCHATH SIBICHUS C WCIOJb30BAaHUEM
(bu3HUeCcKNX 3HAHUHN M HAYIHBIX 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 (UMK Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHMs:

npuoOpeTeHre  CHUCTeMbl  3HaHUHW 00  o0mmux  Qusnyeckux
3aKOHOMEpPHOCTSIX,  3aKOHaX,  TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJIEKYJISIDHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
AJIEMEHTHI acTPO(PU3HUKY;

dbopMHupOBaHWE YMEHUH TIPUMEHSATH TEOPETHUECKHE 3HAHUSA IS
OOBsACHEHUS] (PU3NYECKUX SIBIICHUW B TPUPOJAE U I TPUHSATHUS
MIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CIMOCOOOB pEHICHHS Pa3IUYHBIX 3aad C SBHO 3aJaHHON
¢u3znyecKkoil MOJENblo, 3a7ad, MOAPa3yMEBAIOIIMX CaMOCTOSATEIHHOE
co3manue (HU3MIECKO MOJIENH, aIeKBAaTHOW yCIOBUSAM 3aJ1auu;
NOHUMaHuEe (PU3NYECKUX OCHOB U MPUHIIMIIOB JCHCTBUS TEXHUUYECKHUX
YCTPONUCTB U  TEXHOJIOTMYECKUX IMPOIECCOB, WX BIMUSIHUS Ha
OKPYKAIOILYIO CPEAY;

OBJIaJICHHE METOaMH CaMOCTOSTEIPHOTO TUTAHUPOBAHMS U TIPOBEICHUS
(bu3HUeCKNX dKCIEPUMEHTOB, aHAJIM3a U UHTEPIPETAUA UHPOPMAIIUH,
OTIpe/ieNIEHUs TOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJbTara;

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

Ha usyuyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIETIO),
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 WHAMBHIYATbHBIX
0COOEHHOCTEN 00yJaromuxcs.



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 (PU3HUKE.

MopenupoBanue (pU3NUECKUX SBIECHUH U mpolueccoB. HayuHble rumnoTessl.
dusnyeckue 3aKOHbl M TEOPUU. ['paHMIIBI MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

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

Jlemoncmpayuu

AHanoroeble ¥ IU(PPOBbIE HU3MEPUTEIbHBIE MPHUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) 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.

KpuBonmuuenHoe nBuxkeHue. JIB)KEeHHWE MaTEpUAIBHOM TOYKM IO
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 MPOMEXKYTKH 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 MaTtepuanbHOW TOUKHU (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 3EMIIN.

[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 IPAKTUUECKOE IPUMEHEHUE: BOJIOMET, KONED,
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 OJIMHAKOBBIX
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 TOJOXEHUSI MOJEKYISIPHO-KMHETUUECKOW TEOpUM U UX
onbITHOE oOocHOBaHUE. bpoyHoBckoe nBwxkeHue. 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 KensBuna. ['a3oBele  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

TepMoanHaMHuuecKas CHUCTEMA. Buyrpennss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIUIOTHl U pabora. BHyTpeHHss SHeprus OJHOATOMHOIO HJEAIBbHOTO rasa.
Bunbl Tenonepenayn: TEMIONPOBOJHOCTb, KOHBEKIIMS, U3yUYEHHE. Y JeIbHas
TEIIOEMKOCTB BellecTBa. KoMuecTBO TEIIOTHI pHU TEIIoNepeaaye.



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

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB 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 MNPAKTUYECKOE NPUMEHEHHE: JBUTaTEIlb
BHYTPEHHETO CrOpaHusi, ObITOBOI XOJIOJUIbHUK, KOHIULUOHED.

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 aanabaTHOMY paCHIMPEHUIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHrareisi BHYTPEHHETO CrOpaHHs,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnbvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u kunenue. AOGCOMOTHAsS
1 OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HachlllleHHbIN map. YaenbHas TEroTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe temo. Kpucrammueckue u amopdHblie Tejaa. AHU30TPOMUS
CBOMCTB KpucTawioB. JKuakue kpucramibl. COBpEMEHHBIE MAaTEPUAIIBL.
[1naBneHue u KpucTamu3anus. Y neiapHas Teriora miasieHus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OajaHca.

TexHHuecKue yCTpOICTBA M NMPAKTHYECKOE NPUMEHEHHE: TUTPOMETpP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOTYUYEHHS] COBPEMEHHBIX MaTEpPHUAJIOB,
B TOM YHCII€ HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

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. [IpOBOJHUKM, NUAJIEKTPUKHA U MOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa.

B3aumopeiictBue 3apsanoB. 3axkoH KynoHa. TodeyHBI 3JIEKTpUYECKHI
3apsia. Dnekrpudeckoe noiie. Hanpssk€HHOCTE 3nekTpudeckoro mois. [puHnun
CyIEpIIO3ULIUN AIEKTPUYECKUX TIOJIEH. JIvaun HaNpsLKEHHOCTH
ANEKTPUYECKOTO TOJIS.

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

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apPSHKEHHOTO0 KOHAEHCATOPA.

TexHuyeckne ycTpOWCTBA W NMPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONPUOOPOB,
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, PACCTOSAHUS MEXKIY HUMU U JUBJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

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

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuina Toka. [IocTOSITHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka L.



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

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

DJIIEKTPOJIBUXKYIAsi CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma [ TOJHOM (3aMKHYTOW) 3iekTpuueckoil nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAas  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku.  CoOcTBEHHass W TpPUMECHass  MPOBOAUMOCTH
oJIypoBOAHUKOB. CBolicTBa p—N-niepexojia. [lomynpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBax dSJIEKTPOJUTOB.
DIIEKTPOIUTAYECKAS AUCCOUHNALUS. DIECKTPOJIN3.

DIIEKTPUYECKH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M HPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEINIbHBIC TMPUOOPHI, TEPMOMETP COMPOTHUBJICHHUS, BaKYyMHBIM
MO0, TEPMUCTOPbI U (POTOPE3UCTOPHI, MOJYNPOBOAHUKOBBIA  JTUOJ,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS UJIUHIPUYECKUX MPOBOJIHUKOB OT JJIMHBI,
IJTONIA/IY MTOTIEPEYHOTO CEUCHUS U MaTepraia.

CmemaHHOE COeIMHEHUE TPOBOAHUKOB.

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

3aBUCUMOCTh COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psan U NpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenune aneKTpoABUKYIIEN CUIIbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBJICHUS.

Habmronenue ammekTpoiusa.

MexnpeaMeTHbIe CBA3H



Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 Kacce OCyIECTBISIETCS €
YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBS3€M C KypCcaMHW MaTEMAaTHKH,
OMONIOTUH, XUMUH, TeoTpadUuu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAyYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, THIOTe3a, (pU3nuecKkas BEIMYMHA, 3aKOH,
Teopus, HAOIIOCHHE, SIKCIIEPUMEHT, MOJICTTMPOBAHIE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl YypaBHEHMM, JMHEHHas QyHKIMS,
napabona, rumnepbosia, uXx rpaduKd U CBOWMCTBA, TPUTOHOMETPUUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIMN HA OCH KOOPAUHAT,
CJI0’KEHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHHWE B JKHBOM mpupoze, auddysusd,
OCMOC, TEMJOOOMEH J>UBBIX OpPraHU3MOB (BHJIbI TEILIONEpENayH, TEIJIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBICHUS B )KHMBOU MPUPOJIE.

Xumus: OTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYI,
MOJb BENIECTBA, MOJISIDHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEI,
KUJKOCTEW U Ira3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIMTUYECKAS
JIMCCOLIMALINS, TAIbBAHUKA.

l'eocpagpusa: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUHN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOIAUIMITHUKH, UCIOJIb30BAHME 3aKOHA COXPAaHCHUS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATENb BHYTPEHHETO
cropanusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TOJIyYEHUS COBPEMEHHBIX MATEPHAIOB, B TOM  YHUCIE
HAaHOMATEPUAJIOB, M  HAHOTEXHOJOTHWH,  DJIEKTPOCTATUYECKAS  3alIuTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpyHHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTe/ibHble  MPUOOPBI,  JIEKTPOOCBETUTENBbHBIE  IPUOOPHI,
rajbBaHMKA.

11 KITACC

Pa3znen 4. JiaekTpoAMHAMMKA
Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA
IlocrosiHHBIE  MarHuThl. B3auMOIEHCTBHE IOCTOSHHBIX  MArHHMTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMn cynepnosuuuun
MAarHuTHBIX NoJjied. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHWI MarHUTHOU
WHIYKLIHUH NOJIS IOCTOSIHHBIX MAarHUTOB.



MarauTHOe TMOJie TPOBOJHHMKA C TOKOM. KapThHa nuHWN WHIYKIUU
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO
IPOBOJHMKA, KaTrymku ¢ TokoM. OmbslT Opcrena. Bzaumopeicteue
IIPOBOJHUKOB C TOKOM.

Cuna Amrepa, e€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHiia, e€ Moaynb U HampabiieHHe. JIBWKeHHE 3apspKeHHOU
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBiieHME DNEKTPOMAarHUTHOW MHAYKUMM. [loTOK BexkTOpa MAarHUTHOMU
UHIYKIUHU. OJIEKTPOABWKYIAS CHJIa WHAYKUHUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe anektpuueckoe mosie. DJIEKTPOABHXKYIAS CHJIA WHAYKIHAHW B
IIPOBOJHUKE, IBUKYIIEMCS TTOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTE. fIBIEHME CaMOMHAYKIMHU. OJIEKTPOABIKYLIAs CHJa
CaMOUHIYKIIUU.

DHEprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHBIC
MArHUThI, 3JIEKTPOMArHUTHI, AJEKTPOJIBUTATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YaCTHI, UHIYKI[MOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTyYKa MArHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE PNEKTPOMArHUTHON MHIYKIIUU.

IIpasuio Jlenua.

3aBUCUMOCTh  DJICKTPOABMKYILIEH CUJIbI HMHAYKIUM OT CKOPOCTH
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUU.

Vuenuueckuii akcnepumenm, 1abopamopusie padbomul

N3ydyeHne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO 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, aMIIuTya U ¢aza KojaeOaHU.
[IpyxxuHHBIN MAasITHUK. MaremaTndecKuii MasiTHUK. YpaBHeHne
rapMoOHUYeCKUX KojeOanuid. IlpeBpalieHue SHEPruu MOpU TAPMOHUYECKUX
KOJICOaHUSX.

Koneb6arenbubiit koHTYyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJIE€OAHUS B
UJCAIbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHHMYECKUMHU H
ANEKTPOMArHUTHbIMU KoneOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUH B UJICATHHOM KOJIEOATEIHHOM 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.

Mogenb TMHUY 3JIEKTpoNepe1ayn.

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
COEMHEHHBIX KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE 6OJIHbL

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. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIJIOBHSI H3JIYYEHHS DSJIECKTPOMATHUTHBIX
BOJIH. B3aumHas opuenTtauus BekTopoB E, B, V B 31eKTpOMarHuTHOW BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alius,
nudpakuus, uarepdeperiusa. CKOpoCcTh AIEKTPOMATrHUTHBIX 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: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHUKA B TEXHUKE M MEAULMHE, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Kone6umromieecst Te0 Kak UCTOYHHK 3BYKa.

HabGnronenue orpaxkeHus: U IpeTOMIICHUSI MEXaHHYECKUX BOJTH.

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,
MpesioMJIeHUE, NoJsipu3anus, Tudpakuus, uHTepdepeHus.

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 MpeEIOMJICHUS CBeTa. AOCOIIOTHBIN
rokasaresnp npenomiieHus. [lonmHoe BHyTpeHHee otpaxkenue. [Ipenenpusiii yromu
MOJTHOTO BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust ceeta. CioxKHBIN cocTaB Oeoro cBeta. [IBerT.



CoOuparomiie ¥ pacceuBaronye JuH3bL. ToHkass auH3a. 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 MpPW NaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(DPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

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

Jlemoncmpayuu

[IpssMonMHEHOE PACIPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHUE 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 crekTpa ¢ TOMOIIBIO PU3MBI.

[TonydeHnne cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mMepenune nokaszaresns npeoMIIeHUs CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Habmronenue qucnepcuu cBeTa.

Pa3nen 6. OCHOBBI CIEHUAIBHON TEOPHH OTHOCUTEILHOCTH

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

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHUE  BPEMEHH U
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. Popmyna [lmanka cBs3um 3HEpruu (PoToHA ¢ €ro 4YacTOTOM.
DHeprusi 1 UMIyJIbsC (HOTOHA.
OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.

3akonbl hoTodddexra. YpaBHenue DitHmTeiiHa 11t poTtorddekra. «KpacHas
rpanuia» ¢hotodddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOEe IEHUCTBUE 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 3HEPTUH 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



DKCIEPUMEHTBI, J0Ka3bIBAIOIINUE CJIOKHOCTh CTpoeHUs siapa. OTKpbITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma mo  ompemeneHHIo  cocTaBa
paanoakTUBHOTO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3ITydyeHHUs.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinoHHast Moaens siapa I'elizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio sjpa. M30Tormsbl.

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

DHeprus CBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. JlegekT Macchl siapa.

Anepusbie peakuuu. [lenenue u cuHTE3 A1€EP.

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

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMU PJIEMEHTAPHBIX 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, nabopamopusie pabomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

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

Bug 3Bé3qnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeuHas cuctema.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHepruu CojHIa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CreKTpaabHbIA KiIacc —
CBETUMOCTB». 3BE3/bl I'NIABHOM MOCJIEA0BATECILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IJIs 3BE3] TJIABHOM IOCJIEA0BATEIIBHOCTU. BHYTpEeHHEE CTpOCHUE
3BE371. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIESHUU U dBoJitoniuu CoJiHia
1 3BE37. DTaIlbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'amaktuka. [lonoxxenue u apuxenne CosHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u KBasapbl. UEpHbIE AbIPBI B
SApax rajlakTUK.



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 UCII0JIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUM 1T ONpPENCICHUS TIOJIOXKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11s1 CeBepHOTO MOJIyIIapus U
SIPKUE 3BE3IBI.

Ha6nronenus B Teneckon Jlynsr, manet, Maeuydoro [lyTu.

Oo0o0marouiee MOBTOPEHUE

Ponp Qusukum U acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M O3TUYECKOW cdepax NeATeNbHOCTH YeIOBEKa, POJb U MECTO
(U3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbu3uyeckor Teopur B GOPMUPOBAHUU TIPEACTABICHUN O (U3UUECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiacce ocyliecTBiseTcs ¢
Y4ETOM COAEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemuule nonsimusi, CBA3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, Hay4YHBIH (paKT, TUIOTE3a, PU3NUEcKass BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3BMEPEHHE.

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
no00Msl TPEYrOJIbHUKOB, ONpENeNieHUEe IUIOMAN MIOCKUX 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, KpHUCTAJUIMYECKass 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 DIIEKTpOIEpeiady, TEHEpAaTOp IEPEMEHHOr0 TOKa,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TI€Yb, paaap, paauonpuéMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-meub, MpOeKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE 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.

JINMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUSI Yy4yeOHOro mpenMera «Du3HKay»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYarolIuXcs
PYKOBOJICTBOBaThCA C(OPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacllpeHre >KU3HEHHOIO OMNbITa W ONbITA JEATEIBHOCTH B MPOLECCE
peain3ali OCHOBHBIX HAMNPABICHUN BOCIMUTATEIBHON NESATEIBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

C(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3MIIMH  OOYy4aromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOIO YJIEHa POCCUUCKOTO 00IIEeCTRA,;

MPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUECKUX T'yMaHUCTUYECKUX U
JEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTbh BECTU COBMECTHYIO JECATEIIBHOCTh B UHTEPECAX IPAXKIAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYITPaBJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

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

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU 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 OIIEHUBATh CUTYaIlUI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCIIE B
NEATEIbHOCTU YYEHOI0;



OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas JCTETHUKY 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 Npogeccuu U peaiu30BbIBaTh COOCTBEHHbBIC JKU3HEHHBIE
IUTaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B
005acTH (PM3HUKU HA IPOTSKEHUU BCEU KU3HH;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TJI00aIbHOIO
XapakTepa dKOJOTHIECKUX MPOoOIeM;

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 TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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



BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBHUE
pE3yNbTATOB LIEJISAM, OEHUBATh PUCKHU MTOCIIEICTBUI J€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;

BJaJIeTh ~ HaBBbIKAMM  Y4€OHO-UCCIIENOBATENBLCKOM M MPOEKTHOM
JESTENIbHOCTY B 00NMAacTH (PHU3UKU, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY  IOMCKY  METOJOB  pEIIeHHs 3ahad  (U3HYECKOro
CoJIepKaHusl, MIPUMEHEHUIO Pa3JInYHbIX METO0B MTO3HAHMS;

BIA/E€Th BUAAMU JACATEIBHOCTH MO IOJYYEHUIO HOBOIO 3HAHUS, €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 TUNOTE3Y €€ PELICHUs, HAXOIUTh ApryMEHTHI JJIs J10Ka3aTeIbCTBa
CBOMX YTBEPK/ICHUH, 3a7aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;

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

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIHLHOM
JEeSITeIbHOCTH, B TOM YHCJI€ IPU U3YYEHUU (DUBHKY;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIH OIIBIT,

YMETh TMEPEHOCUTh 3HAHMS MO (QU3NKE B NPAKTHYECKYIO OO0JacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00sacTel;

BBIIBUTATh HOBBIE HJIEH, TIpeJiaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora ¢ unpopmaumeii:

BJIa/IETh HaBBIKAaMHU MOJIyuyeHUs MH(pOpMaluu (U3MUECKOTO COJIEpKaHus
U3 UCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISITh TIOUCK, aHAIIU3,
CUCTEMATHU3ALMI0 U WHTEPHPETALUI0 UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHNUS,

OLIEHHBAThH JOCTOBEPHOCTH HH(OpMALINH;

UCIIOJIb30BaTh CpelcTBa HH(DOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B PpELMIEHUH  KOTHUTHBHBIX,  KOMMYHHMKaTHUBHBIX U
OpraHU3alMOHHBIX 33Ja4 ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU



0€30macHOCTH, TUTUCHBI, PECypCOCOEPEKCHUSI, TTPABOBBIX U ITHYECKUX HOPM,
HOPM MH(POPMAITMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCTHI (PHM3UYECKOTO COAEP)KAHUS B Pa3IMUHBIX (opMaTax C
yu€ToOM Ha3HadeHWss WHQPOpMAIMM W IEJIEBOM  ayJIuTOpWH, BBIOHMpas
ONTHMAJIBHYIO (POPMY MPEACTABICHUS U BU3YaTU3AIIAH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIE JeHCTBUS:

OCYUIECTBJIATh OOIlIEHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(IUKTHBIX CHUTyalldd ¥ CMST4YaTh
KOH(DIIUKTHI;

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

MOHMMAaTh U MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOM U
MHJUBUyaJIbHON PabOTHI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOTO YJIEHA KOJUJIEKTHBA;

MpUHUMATh 1€Id COBMECTHOM JEATEeNbHOCTHU, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JAEHUCTBUA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU padoThI;

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

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

OCYILECTBJISITh MO3UTHBHOE CTPATErMUYECKOE IOBEJICHHE B PA3TUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIBHO ~ OCYILIECTBJISAITh  TO3HABATEJBHYIO  JICSITEIBHOCTH B
obmactu (QU3MKK UM aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/a4, TUTAH BBITIOJIHEHUS TMPAKTUYECKOM paboOThl ¢ Y4ETOM HMMEIOIINXCS
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 PEIICHHUE;

OIICHUBAThH MIPUOOPETEHHBIN OTIBIT;

CIIocoOCTBOBAaTh (POPMUPOBAHUIO W TIPOSBICHUIO JIPYAWIMH B 00JIaCTH
(bU3UKH, TOCTOSHHO TIOBBIIIATh CBOM OOpa3oBaTeIbHBIN U KyJIbTYPHBIH
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CHUTYAIHsIM, BHOCHUTh KOPPEKTHBHI B JEATEIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3yJIbTATOB IIEIISIM;

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

WCIIONIB30BaTh TPHUEMBI pedieKCHH Il OIICHKHA CHUTYyallud, BBIOOpA
BEPHOTO PEIIICHNUS,

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO HX
CHIKEHHIO;

MPUHUMATh MOTHBBI W apTyYMEHTHI JPYTUX TPU aHAJN3e PE3yJIbTaTOB
NEATEIIBHOCTH,

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHAJM3E PEe3yJIbTaTOB
NEATCIIbHOCTH,

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

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  CIMOCOOHOCTh  TIOHMMAaTh  CBOE

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

CaMOPETyJIMPOBAHUS, BKIIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTh aIanTHPOBATHCSI K
OMOITMOHAIBHBIM H3MEHEHUSM W TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TIEITH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOJIS U3 CBOUX
BO3MOKHOCTEH;



SMIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHUMATh 3MOIMOHATIHLHOE
COCTOSIHME JPYTUX, YUUTHIBaTh €ro TPU OCYIIECTBICHUH  OOIIEHHUS,
CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAaWBATh
OTHOIICHUS C APYTUMU JIIOJIbMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH()JTUKTHI.

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 (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIIOEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TEJI0, WACAIbHBIA Ta3, MOJECIN CTPOEHHUS Ta30B, KUAKOCTEH M TBEPABIX TEIl,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUH (PU3NYECKUX 3a/a4;

pacrno3HaBaTh (uU3NYecKue sBIEHUS (Tpolecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUHU CTPOECHUS
BEIIECTBA W  DJJIEKTPOJWHAMHUKH: PAaBHOMEPHOE W  PaBHOYCKOPEHHOE
NPSMOJIMHEMHOE JIBJKEHHE, CBOOOJHOE TMaJeHUE TeJ, JABUKEHUE IO
OKPYXXKHOCTH, WHEpIMsA, B3auMojencTBue Ten, auddysus, OpoyHOBCKOE
JIBUKEHHUE, CTPOEHUE >KUJIKOCTEN U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel Mpu
HarpeBaHuM (OXJaXXKJIEHUH), TEIJIOBOE PABHOBECHE, UCIIAPEHHE, KOHACHCAIUS,
IJIABJICHUE, KPUCTAJUIM3aLMsl, KWUIIEHUE, BJIAXKHOCTb BO3/lyXa, IOBBIIICHHUE
NABJICHHWS Ta3a IPU €ro HAarpeBaHWM B 3aKPBITOM COCYJAE, CBSA3b MEKIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30IpoLeccax, dJIEKTpU3auus Tel,
B3aMMO/ICVICTBUE 3aPSII0B;

OMKCHIBATH MEXaHUYECKOE JBUKEHUE, UCTIONB3YSl (PU3HUECKUE BETUMUMHBI:
KOOpAWHATa, MyTh, NEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHia,
UMITYJIbC ~ T€Ja, KHAHETHUYECKas  DJHEpPrus, IOTEHUHWAJIbHAS  DHEPIus,
MexaHu4yeckas paboTa, MEXaHWYecKass MOIIHOCTb;, MPU OMHCAHUU TMPABUIBHO
TPAKTOBAaTh (PU3MUECKUM CMBICI UCHOJB3YEMBIX BEIMUYMH, UX 0003HAUCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUYUHY
C APYTMMH BEJIMYUHAMU;

ONMCBHIBATh U3YYECHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBJICHUSA,
UCHONB3Ysl (U3MYECKHWE BEIMYMHBI: JIaBJICHUE rasza, TeMIepaTypa, CpeaHss



KUHETHYEeCKas DHEPrus Xa0THUYECKOTO JBUKCHUS MOJIEKYI,
CpPEAHEKBAAPATUYHAS CKOPOCTHh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, Kod()pPUIMEHT MOJE3HOro JCHCTBUS TEIJIOBOIO
JABUTATENs; TPU ONHUCAHUU TPABUIBHO TPAKTOBATH (DU3MUECKUHA CMBICI
MCIOJIb3YEMBIX BEIUYHMH, UX OOO3HAYCHHS] U €AUHMIIBI, HAXOAUTHh (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HYECKYIO BEJIMUHHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATh  W3YyYEHHBIC  JJIEKTPUYECKHE CBOMCTBAa  BEIIECTBA U
AJIEKTPUYECKUE SIBJICHUS (MPOLIECCHI), HMCHOJb3Ys (PU3NUYECKHE BEIUUYMHBIL:
ANEKTPUUECKUH 3apsil, DIEKTPUUYECKOE I10JIE, HAIPSKEHHOCTH 110151, TOTEHIIAAI,
Pa3HOCTh NOTEHLMAJIOB; NMPU ONUCAHWU NPABUIBHO TPAKTOBaTh (PU3HUUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IUHULBI; YKa3bIBATh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMH
BEIMYMHAMU;

aHAIU3UpOBaTh  (PU3MYECKHE TMPOLECChl U  SBJICHUS, HCIOJb3YS
(u3nuecKre 3aKOHbl W MPUHLUIBL: 3aKOH BceMupHoro tsarotenus, I, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHWs MEXaHWYECKOW DHEPIrUH, 3aKOH
COXPAaHEHUS UMILYJIbCA, IPUHLUII CYNEPIO3ULIMU CWII, NIPUHLIUI PABHOIPABUS
UHEPLUUAIBHBIX CUCTEM OTCYETa, MOJICKYISAPHO-KUHETUYECKYIO TEOPHIO
CTPOEHMS BELIECTBA, TA30BBIC 3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW DHEPTUU
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAHEHUs DJIEKTPUYECKOIo 3apsia, 3akoH Kyiona,
pU 3TOM pa3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BbIpaXXEHHE U yCIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE€ MPUHUMUIIBI JEHCTBHUS MAaIllMH, NOpHOOPOB U
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
dbopmynupoBatk MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIEPHUMEHTAa,
coOUpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO0 O0OpYAOBaHMS, MPOBOJUTH OMBIT U
(opMyITUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHHsI (PU3NYECKUX BEIUYMH,
Opyd STOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHHS U HCHOJb30BaTh
U3BECTHBIE METO/IbI OLICHKH ITOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (PU3WYECKUMHU BEIUYMHAMU C
HCIIOJIb30BaHUEM IIPSAMBIX U3MEPEHUU, IIPU 3TOM KOHCTPYMPOBATH YCTAaHOBKY,
(uKcHUpoBaTh PE3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BUJI€ TaOIUIl U TpauKOB, A€JaTh BbIBOBI IO PE3YJIbTaTaM MCCIEA0BAHNUS;



coOMIoAaTh MpaBmiia OE30MaCHOTO TPyAa MPH MPOBEACHUN UCCIICOBAHUN
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 (U3MYECKHE 3aKOHbI M TMPHUHIIMIIBI, Ha OCHOBE aHA/IM3a YCIIOBUS
3a/ladyu BHIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIMYUHBI U
dbopmMybl, HEOOXOUMBIE ISl €€ pellleHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOM BEITMUMHBI;

pemarb Ka4eCTBECHHBIC 3a1a4u: BBICTPanNBaTh JIOTUYECKU
HETIPOTUBOPEYUBYIO LIETIOYKY PACCYXKIAECHUNU C ONOPOW HA M3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ NPU  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
MHQOpMAITMOHHBIE  TEXHOJIOTUU IS TIOMCKA, CTPYKTYpPHUPOBAHUA,
MHTEpPOpPETallMd W  TOPEACTABICHHS Yy4eOHOM UM HAYYHO-TIOMYJISIPHON
nHpopMaluy, TMOJYYEHHOM W3  pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO MUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS M0 (PM3UKE B TTOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e3omacHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 370POBBS U COOIIOJICHUS HOPM
AKOJIOTMYECKOTO MOBEIECHUS B OKPYXKAIOIIEH CPEE;

paboTaTth B TPYIIE C BBIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO PaACHpPEnesiTh OOS3aHHOCTH H
IUIJAHUPOBATh  JEATENBHOCTh B  HECTAHJAPTHBIX 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 PAa3BUTHUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, IEIOCTHOCTh U €AUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

VYUTHIBATh TPAHMIIBI TPUMEHEHHUS H3YyUYCHHBIX (DU3NYECKUX MOJEIeH:
TOYEYHBIA JJIEKTPUYECKUU 3apsif, JIyd CBE€Ta, TOYECUYHBIM HCTOYHUK CBETA,



sepHas MOJENbh aToMa, HYKJIOHHAs MOJIeJh aTOMHOTO sapa TPH pPEIIeHUN
duznyeckux 3anad;

pacrio3HaBath (U3WUYeCKue SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOW (U3UKH: DIICKTpUYCCKas
MIPOBOJIMMOCTbH, TEIJIOBOE, CBETOBOC, XUMUIECKOE, MArHUTHOE JICUCTBUS TOKA,
B3aUMOJICICTBHE  MAarHuTOB, OJEKTPOMArHWTHAs ~ WHAYKIUS, JICHCTBUE
MAarHUTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JIBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHEHUE
CBETa, OTpaKEHHUE, MpesloMIIeHrne, nHTepdepeHIus, TuPpaKkIus ¥ TOIIPU3ALUS
CBeTa, aucnepcus cBeta, hoTodnekrpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
JaBJICHWE, BO3HMKHOBEHHWE JIMHEHYAaTOro CHeKTpa aToMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJICKTPUYECKYI0  IMPOBOJAMMOCTD  PA3JIMYHBIX  CpPel) W
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTONB3Ys (PU3NUECKUE BEITUYUHBI:
AIIEKTPUYECKUI 3apsijl, CUjia TOKA, SJIEKTPUUECKOE HANPSHKEHUE, IIEKTPHUIECKOe
CONPOTHUBJICHUE, PAa3HOCTh MOTEHIIUAJIOB, 3JIEKTPOABMXKYIAs cujia, padora
TOKa, WHIYKIMS MarHUTHOTO TIoNisA, cwia Awmmepa, cwia JlopeHma,
WHIYKTUBHOCTh KATYIIKHA, JHEPTHS JJICKTPUYECKOTO M MArHUTHOTO TIOJIEH,
MEepHo ¥ 4acToTa KojebaHuii B KojebaTeTbHOM KOHTYpE, 3aps/l U CHJIa TOKa B
mpolecce TapMOHUYECKUX  DJIEKTPOMArHUTHBIX — Kojebanwii, (oKycHOe
paccTosiHUE W ONTHYECKAs CHJIA JIMH3BI, TIPU ONMMCAHWUHU MPABUIHLHO TPAKTOBATH
(U3MYECKUN CMBICT HCIIOJIb3YEMbIX BEIMYMH, WX O0O3HAYCHHS W CIAWHHIIBI,
yKa3biBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYI (DU3UYCCKYIO BEIMYHUHY C
JAPYTUMH BEJTMYNHAMU;

ONHCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOIECCHI, HCIOJIB3YS
(GU3NYECKUEe BEIMYUHBL: CKOPOCTh JIEKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI H
JacToTa CBETa, PHEPTHs W UMITYyJIbC (POTOHA, TEPUOJ TOIypacmaaa, dHEPTUs
CBSI3M ATOMHBIX S7ACp, NPH OINKWCAHWHU MPaBUIBLHO TPAKTOBATh (PU3MUYCCKHIMA
CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYCHHUS W CIAWHHMIIBI, YKa3bIBaTh
(GopMyJIbI, CBSI3BIBAIONINE JaHHYIO (U3WYCCKYI0 BEIUYHHY C JIPYTHMH
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHHE (DU3UUECKON BETMUNHBI,

aHAIM3UpOBaTh  (DU3UYECKHUE TPOIECChI M SBIICHUS, HCIOJB3YS
(du3rYecKre 3aKOHBI U MPUHIHUIBL: 3aK0H OMa, 3aKOHBI TIOCIEA0BATEIHLHOTO U
MapajuyieIbHOTO COEAUHEHUsT TPOBOJAHUKOB, 3akoH JIxoyns—JleHna, 3akoH
AJICKTPOMArHUTHOW WHIYKIMH, 3aKOH MPSMOJMHEHHOTO paclpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHECHHE
DunmTeiHa 1 potodrddexTa, 3aK0OH COXpaHEHUSI YHEPTHH, 3aKOH COXPaHEHUS



MMITYJIbCa, 3aKOH COXPAHEHMS AJIEKTPHUUYECKOTO 3apsia, 3aKOH COXPaHEHHS
MacCOBOI'0 YUCIa, MOCTYyJIaThl bopa, 3aKOH paAM0aKTUBHOTO pacnajaa, Mpyu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YECKOe
BBIPAKEHUE U yCIIOBUA (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

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

CTPOUTh M OIMHUCHIBATh M300pa)K€HUE, CO3/1aBa€MOE€ IJIOCKUM 3EpKajioM,
TOHKOM JIUH30M;

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIAEAOBAHUIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C HMCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBath MpodiieMy/3aayy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTAa,
coOupaTh YCTaHOBKY M3 IPEIJIOKEHHOIO 0O0OpYJIOBaHMs, MPOBOJIUTH OMBIT U
(opMyIUpPOBATH BBIBOJIBI;

OCYUIECTBJIATh MPSMbIE U KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMPATh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEZIOBaTh 3aBUCUMOCTU (DU3MUECKHX BEIMYMH C HCIOJb30BaHUEM
OpSMbIX HM3MEPEHUN: MpPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIIMYUH B BUJE TAOJIHIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

co0roAaTh mpaBmiia O€30MaCHOTO TPyia IPU MPOBEIECHUHN HCCIIEI0BaHUN
B paMKax y4yeOHOro 3KCIEepHUMEHTa, y4eOHO-UCCIIE0BATENIbCKON U MPOESKTHON
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
3aJla4d BBIOMPATh (PU3UUECKYIO MOJENb, BBIACIATH (PU3NUECKHE BEIUYUHBI U
(dopMynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OILICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMUMHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBaTh JIOTUYECKH
HEIPOTHUBOPEUYMBYIO LIENIOYKY PACCYKIEHUN C OMOPOWM Ha M3YUYEHHBIE 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 PAa3IMYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO;



OOBSACHATh TPHUHITUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHHUYECCKUX
YCTPOMCTB, pas3iuyaTh YCIOBUS HUX O€30MacCHOTO HCIOJb30BAaHUSI B
TIOBCETHEBHOM JKU3HU;

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

MCTIONB30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Il obecrieueHuss 0€30MacHOCTH MPH  OOpallleHMH ¢ TpubopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHCHHSI 3/IOPOBBS U COOIIOICHUSI HOPM
HKOJIOTMYECKOTO TOBEICHUS B OKPYIKaIOIIEH Cpee;

paboTaTh B TPYIIE C BBITOJTHCHHEM PA3JIMYHBIX COIHATIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAUOHATBHO paCHpenesiTb OOS3aHHOCTH U
IUTAHUPOBATh  JICSITEIbBHOCTh B  HECTAHJAPTHBIX CHUTYyalUsX, aJeKBAaTHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPyNIbl B  PCIICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

HauMenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

KoanuecTBo 4acoB

Konrtpoabubie IIpakTuuyeckue

B
cero padoThI padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

duzuka 1 MeTOBI
1.1 A 2

HAYYHOTO TTO3HAHUS
Hroro no pasneny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka )
2.2  ]Jlunamuka 7
53 3aKOHBI COXpPaHEHUS B 6 1
MeXaHUKe
Hroro no paszneny 18

Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA

31 OCHOBBI 9
MOJIEKYJISIPHO-

1

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
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

KMHETUYECKOU TEOPUHU

3. OcHOBEBI 10 1
TEPMOAMHAMUKH
ArperaTHble
3.3 COCTOsIHHS BEIICCTBA. 5
da30BbIC TIEPEXOBI
Uroro no pazneny 24

Paznea 4. JIEKTPOJAUHAMUKA

4.1  DnexrpocraTHKa 10
[TocTrosHHBII
4.2 JIEKTPUYECKUN TOK. 12 1
Toxu B paznu4HbIX
cpenax
Uroro no pazneny 22
PeszepBHOe Bpemst 2 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

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

bubnnoreka IIOK
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

11 KIIACC

Ne HaumeHoBaHue pa3jie/ioB
n/m | TeM NPorpamMmmbl KosmuecTBo yacos

KonTpoabsubie IIpakTnueckue

B
cero padoThI padoThI

Paznea 1. JIEKTPOJUHAMUKA

MarauTtHoe 1ojJe.

1.1 DnexkrpomarHuTHas 11 1
WHITYKIUS
Hroro no pasneny 11

Paznen 2. KOJIEBAHUSA U1 BOJIHbI

Mexanuyeckue u
2.1  »neKTpoMarHuTHbBIE 9
Kose0aHus

Mexannueckue 1
2.2 5 1
3JIEKTPOMATHUTHBIE BOJIHBI

2.3  Omruka 10

Uroro mo pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1  OcHOBBI ClIeIUAILHOI 4 1

DJIEeKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

bu6nunoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK


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

TCOPHU OTHOCUTCIILHOCTHU

Utoro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

OJ1eMEHTHI KBAHTOBOU

4.1
OIITUKH
4.2  CtpoeHue aroma
4.3  AtoMHOe Aapo
Htoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DeMeHTHl aCTPOHOMUU U
acTpo(U3UKH

Uroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 Oo6obmaromiee MOBTOpEHUE
Uroro mo pazneny 4
PesepBHoe Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

7

4

1

68

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c
bubnnoreka IIOK
https://m.edsoo.ru/7f41c97c
bubnnoreka IIOK
https://m.edsoo.ru/7f41c97c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

bubmmoteka [IOK
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




IHOYPOYHOE IINTAHUPOBAHHUE

10

Ne
n/n

KJIACC

Tema ypoka

Bcero

®du3nka — HayKa 0 IpUpo/Ie.
Hayunbie MeTo1bI MO3HAHUS
OKpY’KaloIllero Mupa

Ponb 1 MecTo usuku B
(hopMUPOBaHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUpa, B
MPAaKTUYECKOU JeATEIbHOCTH
roaen

Mexaandeckoe JBIKCHHE.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JBUKCHHS.
[Iepemenienue, CKOpOCTb,
YCKOpEHHE

PaBHOMEpHOE psIMONTMHEWHOE
JBUKECHHE

PaBHOyCKOpEeHHOE
MPSIMOJIMHEMHOE ABM)KEHUE

KoaunuecTBO 4acoB

Kontpoabubie IlpakTuueckue
padoThI padoThI

Jlara
U3ydeHusl

DJIEeKTPOHHbIE

undgposbie

oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/ff0c32e2

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

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c3508

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c372e



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

10

11

12

13

14

CBo0OoHOE TTaZIcHHE.
YckopeHue cBOOOTHOTO
IIagCHUuA

KpuBonuneirinoe 1BUXeHHUE.
JIBr>KeHME MaTepHAIbHOMN
TOYKH IO OKPY>KHOCTHU

[IpuHIUIT OTHOCUTEIBLHOCTU
lNanunes. MuepnuanbHbie
cuctembl orcuera. [lepBriit
3aKkoH HproToHa

Macca Tena. Cuina. [Ipuniun
Cylnepro3uuuu cui. Bropoi
3akoH HrroToHa mis
MaTepUualibHON TOYKU

Tperuit 3akoH HeroToHa 115
MaTepUAIBHBIX TOYEK

3aKOH BCEMUPHOIO TATOTEHUS.

Cuna tsoxectu. [lepas
KOCMHYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapduunent
Tpenus. Cuiia CONpOTUBIICHUS
IpY ABWKEHUHU Tela B
KHUJIKOCTH WM Ta3e

ITocTynarensHOE M
BpallaTelIbHOE JBUKEHUE

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c39cc

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc3ada

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

bubnnoreka IIOK
https://m.edsoo.ru/ffOc3be8

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

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3d00

bubnuoreka [IOK
https://m.edsoo.ru/ff0c3el8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c39cc
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

15

16

17

18

a0COJIIOTHO TBEPOTO TeJa.
MowmenT cuiibl. [1ne4o cuibl.
YcnoBus paBHOBECUS TBEPAOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Nmnynbe cunbl. 3akoH
COXPaHEHHUsI UMITYJIbCa.
PeakTuBHOE BM>KEHUE

Pabora u Mo1HOCTS CUJIBIL.
Kunernueckas sneprus
MaTepHUalIbHON TOYKH. Teopema
00 M3MEHEHUU KUHETHUYECKON
SHEPrUu

[TorenumaneHas sHEprus.
[TorenumaneHas sHEpIrUs
ynpyro aehopMHUpPOBaHHON
npyxuHsl. [loreHnmanbHas
SHEprus Tena BOIU3U
MIOBEPXHOCTU 3eMJIU

IToTeHuaabHBIE U
HEMOTeHITHaIbHBIE CHITEI. CBA3b
paboOThI HEMOTEHIIUATBHBIX CHJT
C U3MEHEHHEM MEXaHMYeCKOM
SHEPTUU CUCTEMBI TeN. 3aKOH
COXpaHEHUSI MEXaHUYECKON
SHEPIruu

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

20

21

22

23

24

25

JlaGopaTtopHnast pabora
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C UBMCHCHHUEM

MEXaHUYEeCKOH OHEpPIuu T€jia Ha

pUMepe PacTKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXaHHKE)

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuun. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep JBUKEHUS U
B3alMOJICUCTBUS YaCTHII
BelecTsa. Monenn cTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX
Tel

Macca monekyn. KonuuectBo
BemectBa. [locTosHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
[ITxana remnepatyp Llenbcus
HUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHre MKT

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4b74

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4dc?2

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

26

27

28

29

30

31

32

33

AOcomoTHas TemMrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTUU JIBUIKEHUSI MOJIEKYII.
VYpaBaenue Menpeneena-
Kunaneiipona

3akoH JlanmbToHa. ["a3oBbIe
3aKOHBI

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3a

W3omporeccsl B uAeanbsHOM rase
U UX rpaduyeckoe
MIPE/ICTABICHHE

BHyTpeHHsIst SHeprHst
TEPMOJAMHAMUYECKOM CUCTEMBI U
CIIOCOOKBI €€ N3MEHEHMS.
KosimdyecTBO TEMIIOTHI U paboTa.
BHyTpeHHsIs SHEpTHUs
OJIHOATOMHOTO HJEAILHOIO raza

Bungsr TCIJIonepecaaIn

VnenbHas TEMIO0EMKOCTD
BemecTBa. KonnuecTBo TEIOTHI
MIpH TeIIonepeaaye.
AnrabaTHBIN mporecc

IlepBrlil 3aKOH TEPMOAMHAMUKH

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0c511e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c5952

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6nuoreka [IOK


https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

34

35

36

37

38

39

40

41

42

" CTr0o MPUMCHCHUC K
nusomnponeccam

HeoOpatumocTs npoiieccoB B
npupone. Bropoii 3akon
TEPMOJAUHAMUKU

[Tpuniun nevicteus u KII1/
TEIUIOBOM MAalllMHBI

ukn Kapno u ero KII/]

DKOJIOTHYECKHE TIPOOIICMBI
TEIIO3HEPTEeTUKU
O6o06maromuit ypox
«MounekysipHas hu3MKa.
OCHOBBI TEPMOTMHAMUKH

KonTposnbHas pabora no teme
«MonekynspHas pusuka.
OCHOBEBI TEPMOAUHAMUKN )

[Tapoo6pazoBanue u
KoHJleHcanus. Mcnapenue n
KUIICHUE

AOGCo0THas M OTHOCUTENbHAs
BIIQXKHOCTb BO3/yXa.
Hacpiuennsii nmap

Teépnoe reio.
Kpucrammyeckue u amopdabie
Tena. AHU30TPONHS CBONCTB
Kpuctayos. XXuakue

https://m.edsoo.ru/ffOc5efc

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c600a

bubnnoreka IIOK
https://m.edsoo.ru/ff0c6938

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

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c64d8

but6mmoreka [IOK
https://m.edsoo.ru/ffOc65f0



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
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

45

46

47

48

49

50

Kkpuctajibl. CoBpeMEHHbIE
MaTepuabl

[TnaBneHre M KpUCTAIUTH3ALINS.
VY nenbHas TEIIOTa TUIABJICHUSI.
CyO6numarus

YPaBHeHI/Ie TEMI0BOro OangaHca

DnekTpusaius Tel.
Onekrpuyeckuil 3apsaa. Jsa
BU/JIA DJICKTPUUECKHX 3apsiIoB

[TpoBOAHMKY, TUINEKTPUKH U
MOJIYIIPOBOJJHUKH. 3aKOH
COXPAHEHHUS IIEKTPUUYECKOTO
3apsa

BzaumoneiicTBue 3apsioB.
3akoH Kynona. Toueunslii
SIEKTPUUECKUN 3apsi

Hanpsoxénnocts
aeKTprdeckoro noss. [IpuHnmn
CYTEPIIO3HUIINU JEKTPUIECKHUX
noJsiel. JInauu HanpsKEHHOCTH

PaboTa cun
AJIEKTPOCTATHYECKOTO TIOJIS.
IMTorennuain. Pa3zHocts
NOTCHIIMAIOB

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKU B
OJICKTPOCTAaTUYCCKOM IIOJIC.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c6820

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6bcc

bubnnoreka IIOK
https://m.edsoo.ru/ffOc6bcc

bubmmoreka [IOK
https://m.edsoo.ru/ff0c6ce4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c6f00

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7018



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
https://m.edsoo.ru/ff0c7018

51

52

53

54

55

56

Jusnexrpudeckas
IIPOHUIIAEMOCTD

Onexrpoémkocts. Konaencarop

ONeKTPOEMKOCTD IIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHDKEHHOrO KOHZIEHCAaTopa

JlaGoparopnas pabota
"N3MepeHue 3eKTPOEMKOCTH
KOHJieHcaTopa"

[TpuHtmn nercTBus u
MIPUMEHEHNE KOHACHCATOPOB,
KOMMPOBAIBHOTO armapara,
CTPYHMHOIO MIPUHTEPA.
DIeKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHne AIEKTPONpruOOpOB

DIEKTPUUECKUI TOK, YCIOBUS
€ro CyIEeCTBOBaHUS.
ITocTossaHEIN TOK. CHIla TOKA.
Hampsokenne. ConpoTuBieHue.
3akoH Oma 1S ydacTKa Henu

[MocnenoBarensHOE,
napauieIbHOE, CMEIIaHHOe
COETMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota
«/3y4deHne cMenmanHoro
COEITUHEHUS PE3UCTOPOBY

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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59

60
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62

Pabora u MmomHoOCTh
ANEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3axoH Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKON
uenu. Koporkoe 3ambIKaHKE.
JlaGopaTtopHnast pabora
«M3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

DNEeKTPOHHAs IPOBOJUMOCTD
TBEPABIX METAJUIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepXITpoBOIMMOCTh

DNEeKTPUUECKUI TOK B BaKyyMe.

CBoiicTBa 3J€KTPOHHBIX TYYKOB

[TonynpoBOAHUKH, UX
COOCTBEHHAas U IPUMECHas

npoBouMOCTh. CBolicTBa Pp—N-

nepexoa.

[TorynpoBOTHUKOBBIE TPUOOPHI

ONeKTpUYECKUil TOK B
pacTBOpax M pacruiaBax
ANEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOLMAIUs. DIEKTPOIIN3

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c82ba



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

DNEeKTpUYECKUH TOK B Ta3ax.
CaMOCTOSTETIbHBINA U
HECAMOCTOSATENbHBIN pa3psl.
Monnus. [Tnazma

DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX NMPAKTUYECKOE
npuMmeHnenue. [lpaBuna TexHuku
0€e30MacHOCTH

Ob6o0maromuit ypok
«INEKTPOIUHAMHUKAY
KonTponbhas pabota no teme
«Qnexkrpocraruka. [locrosHHbIN
ANEKTpUYECKUi TOK. TOKHU B
Pa3IMYHBIX CpeIax»

Pe3epBHblii ypok. KoHTponbHast
paboTa o Teme
"OnexTpoauHamuka'
PesepBHBIi ypOK.
O06o0maromuii ypok mo TeMam
10 xnacca

68

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc86fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

bubnnoreka IIOK
https://m.edsoo.ru/ff0c8a8a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c

4


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

Ne
n/n

KJIACC

Tema ypoka

Bcero

ITocTossHHBIE MAarHUTEI K UX
B3anUMoOJielcTBHE. MaruuTHoe
noje. Bektop MarHuTHOH
WHAYKIMU. JIMHUM MarHUTHON
WHIYKITUN

MarauTHO€E 10JI€ POBOIHUKA
¢ TokoM. OnbIT JOpcrena.
B3anmoneincreue npoBOAHUKOB
C TOKOM

JlabopaTopHas pabota
«3yueHne MarHuTHOTO MOJIs
KATYIIKH C TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
Awmmepa. JTaboparopHas pabota
«HccnenoBanue nemMcTBUS
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

KoanyecTBO 4acoB H3yYCHUA

Kontpoabubie IlpakTuueckue
padoThI padoThI

DJIEeKTPOHHbIE
uudposkie
oOpa3oBaTejibHbIE

pecypchl

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

bubmmoteka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO TTOJIS HA

JBUKYIIYIOCS 3apsSKEHHYIO bubmmoreka [IOK
yactuny. Cuna Jlopena. https://m.edsoo.ru/ff0c9df4
Pa6ota cubl Jlopeniia

DNeKTpOMarHuTHasi HUHIYKIUS.
IToToK BEKTOpa MarHUTHOU
6  waaykouu. 3C uHAyKOUN. 1
3aKOH 3JEKTPOMArHUTHOM
unaykuun dapanes
JlaboparopHast pabota

Bbubnuoreka 1IOK
7  «HccnenoBaHue SIBICHUSA 1 1 1

https://m.edsoo.ru/ff0cal50

SHGKTpOMaFHHTHOfI HHIAYKOHUW

NunyktuBHOCTS. SIBIIEHUE
camounaykiuu. JJ1C
CaMOUHIYKIUH. DHEPrust bu6muoreka [JOK

MAarHUTHOTO IO KaTYIIKU ¢ https://m.edsoo.ru/ff0ca600

TOKOM. DJIEKTPOMarHuTHOE
nose

TexHudeckue ycTpoucTBa U uX
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMarHMTHI,
3JIEKTPOJIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX
4acTHULl, UHAYKLINOHHAS I1€Yb
O06o0maromuii ypok

10 «MarauTHOe moJje. 1 bub6nuorexa LHOK

https://m.edsoo.ru/ffOcab82

SJ'IGKTPOMaFHI/ITHaSI HUHAYKOUA


https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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12

13

14

15
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KontponsHas pabora o Teme
«MarsuurtHoe 1oue.
3H€KTpOMaF HUTHAaA UHOAYKIHA»

CB00OIHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnUYecKue
KosieOaHus. YpaBHEHUE
rapMOHHMYECKHUX KOJICOaHUH.
IIpeBpaiienue s3uepruu

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MepPHOa MAJIBIX KOJICOaHMIA
rpy3a Ha HATH OT JIJTHHBI HUTH
¥ MacChl Tpy3a»

KonebarenbHbIil KOHTYD.
CBo0OoIHBIE
AJIEKTPOMATrHUTHBIE KOJIeOaHMsI
B UJCaJIbHOM K0JIEOaTEIIEHOM
KOHTYp€. AHAJIOTHs MEXKY
MeXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA DHCPIrun B
U7eabHOM KOJleOaTeTbHOM
KOHTYpE

IIpencraBnenue 0 3aTyxaromux
Kosie0aHusX. BolHyXIeHHBIE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcaf06

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86



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
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18

19

20

21

MeXaHUYECKUe KoJIeOaHMs.
Pe3onanc. BeinyxaeHHbIE
SJICKTPOMArduTHBIC KoJIEOaHUs

IlepemMeHHBIN TOK.
CunycouganbHbIM
IIEPEMEHHBIN TOK. MOIIHOCTh
NEPEMEHHOTO TOKA.
AMIUTUTYJHOE U AEUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U
HaAIPSDKEHUS
Tpauchopmarop.
ITIpousBoacTBO, nepegaya u
noTpeOdIeHUE IEKTPUUECKOMN
SHEPrUu

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, TEHEPAaTOpa
MEPEMEHHOTO TOKA, JIMHUI
JJIEKTpoIepeaay

DKOJIOTUYECKHE PUCKH TIPU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
VCITOJIB30BaHUS
IIEKTPOIHEPTUH B
MIOBCEAHEBHOM )KU3HU

MexaHn4deckue BOJIHbI,
YCJIOBHUS pacpOCTPAHECHHUS.

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbd34

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cc324

bu6nuoreka [IOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

22

23

24

25

26

27

28

[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUIMHA
BOJIHBL. Ilonepeunsie u
IIPOJIOJIbHBIEC BOJIHBI

3Byk. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
toHa. TemOp 3ByKa

DNEeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U cKOpocTh. Illkana
ANEKTPOMATHUTHBIX BOJIH

[TpuHIUTIBI paInOCBS3U U
TeneBuneHus. Pazsurue
CpeACTB CBsA3M. Pajuomnokanus

KonTponbnas pabora
«Konebanus u BOTHBI»

[IpssmonunenHoe
pacrpocTpaHeHHe CBETa B
OAHOPOHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI
orpaxkeHus ceera. [locrpoenune
M300paKeHHI B TJIOCKOM
3epKaie

[Ipenomiuenue ceera. Ilonnoe
BHYTPEHHEE OTPaXKECHUE.
IIpenenbHBIN yroa NOJIHOTO
BHYTPEHHETO OTPaKEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcccOc

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe0

bubmmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcd4e0

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcd7f6



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
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31

32

33

34

35

36

JlaGopaTtopHnast pabora
«3MepeHne nokasaress
IIPEJIOMIICHUS CTEKIIA»

JIunzel. [loctpoenne
M300pakeHMil B JIMH3E.
®opmyiia TOHKOHU JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTopHnas pabota
«HccneqoBanue CBOMCTB
M300paKCHUM B JIMH3AX»

Hucnepcus ceera. CioxxHbIN
cocraB Oenoro ceta. L[Ber.

JlaGopaTopHnas pabota
«Habmronenue aucrnepcun
CBETa»

Wutepdepenuus ceeta.

Judpakuus ceera.
JudpakumonHas pemeérka

HOHGpeqHOCTL CBETOBBIX BOJIH.

Honﬂpmaun;{ CBCTa

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

I'panunel npuMeHUMoOCTH
KJIACCUYECKON MEXaHHKHU.
[Toctynarel ciennanbHON
TEOPHUH OTHOCUTEITHLHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd67a

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcddle

bu6mmoteka [IOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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39

40

41

42

43

44

OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH.
3aMmeyIeHHE BpEMEHU U
COKpaIIeHUE JUTHHBI

OHeprus U UMIYIbC
PENATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € d3Hepruen u
UMITYJIbCOM. DHEPTHS TTOKOSI

KonTponbnas pabota «OnTuka.
OcHOBBI ciElIMANIbHOM Teopun

OTHOCHUTCIIBHOCTH

®otonsl. Dopmyna I1nanka.
OHeprus U UMITYJIbC GOTOHA

OTKpBITHE U HCCIEI0BaHNE
dororddexra. OnbiTe A. T

CromneroBa

3akonsl poTtorddexra.

VYpaBHeHue DHIITEHA 7151

dotordpdekra. «KpacHas
rpanuna» Gorosdpdexra

Jasnenne cBeta. Onwitel I1. H.

Jlebenesa. Xumnueckoe
JIIEUCTBUE CBETA

TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
dboTorneMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOINO/

Bbu6nuoreka [IOK
https://m.edsoo.ru/ffOcfa42

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcfc68

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

bubnnoreka IIOK
https://m.edsoo.ru/ffOcfel6

bubmmoteka [IOK
https://m.edsoo.ru/ffOcffc4

bubmmoreka [IOK
https://m.edsoo.ru/ff0d015e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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49

50
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52

Pemrenue 3agad mo reme
«neMeHTsl KBAHTOBOMH
OIITUKN)

Mopens atoma ToMmcoHa.
OmnsiTel Pesepdopaa mo
pacCesiHUIO O-YacTHILI.
[Imanerapnas mozens aroma

[Tocrynarsr bopa

N3myuenue u norioueHme
(OTOHOB IpU Nepexojie aroma
C OJIHOTO YPOBHSI DHEPIUU Ha
Ipyroii. Buasl ciekTpos

BonHoBBIE CBOMICTBA YaCTHII.
Bomnnsl ne bpoitns.
KopnyckynsspHO-BOIHOBOMN
nyanu3Mm. CrioHTaHHOE U
BBIHYXJICHHOE U3JTy4YCHUE

OTKpBITHE PATUOAKTHBHOCTH.
Oneitel Pezepdopaa no
OTIPE/ICIICHUIO COCTaBa
PaJIMOAKTUBHOTO U3TyICHHS
CgoiicTBa anbda-, Oera-,
ramMma-u3inydeHus. Bnusaue
pPaJIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKpLITI/IC IIPpOTOHA U

bu6nmoreka [IOK
https://m.edso0.ru/ff0d0302

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d091a

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0afa

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0afa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6nuoreka [IOK


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

53

54
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56

HelTpona. M3oTomel. Anbga-
pacnaj. DIeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacma.
["'amma-uznyuenue

OHeprus cBA3U HYKJIOHOB B
anpe. SlnepHsle peakuuu.
SAnepusrii peaxtop. [Ipobiemsr,
NEPCIIEKTUBBI, IKOJIOTUYECKHE
aCIIEKThI JICPHON SHEPreTUKU

DneMEeHTapHbIE YaCTULIBI.
OtkpeiTHE IO3UTpOHA. MeTo b1
HAOJII0JIEHUS ¥ perucTpalnuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrslii cron
«DyH1aMeHTaIbHbIE
B3aUMOJENCTBYS. ENMHCTBO
¢du3nueckoil KapTUHBI MUpa»

Otansl pa3BUTHS aCTPOHOMUHU.
IIpukinagHoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuHu. Bun 3BE31HOTO
Heba. Co3Be3nus, sspKue
3BE3/1bI, IJIAHETHI, UX BUIUMOE
nemkenne. ComHeuHas
cucreMa

Comnurte. Comaeynas
AKTUBHOCTb. VICTOYHUK

https://m.edsoo.ru/ff0d1162

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnnoreka IIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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sHeprun CosHIa U 3BE3]

3BE3/1bl, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI
IJIaBHOH 1OCJI€0BATENbHOCTH.
BnytpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPEACTABICHUS
0 MIPOUCXOKICHUN U SBOJOIIUH
ConHua u 3B€31

Muneunsiii [Tyt — Hamma
lNanakTtuka. ITonoxenue u
nekenne CoJHIa B
lanakTuke. I'anakTuku.
Yépuble ObIPHI B SApPAX
rajjaKTHK

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbioro
B3pbIBA. PenmmkToBOE
n3nydyeHue. MertarajiakTuka

Heperennbie mpo0ieMsl
aCTPOHOMUHU

KonrponbHas padora
«DNEeMEHTBI ACTPOHOMUH U
acTpou3uKm»

O6o06maromuii ypok. Posb
(GU3HUKHN U aCTPOHOMHH B
3KOHOMUYECKOH,
TEXHOJIOTUYECKOM, COITMAILHOM



63
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OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

U 3THYECKOM cepax
JIeATEIbHOCTH YeI0BEKa

O6o06matromuii ypok. Posnb u
MECTO (PU3MKHU ¥ aCTPOHOMHH B
COBPEMEHHON HAy4YHOUI
KapTUHE MHUpa

O6o6maromuii ypok. Ponb
(bu3nveckoit Teopun B
bopMHUpOBaHUH
IIPEJICTaBICHUN 0 PU3NYECKON
KapTHUHE MHpa

O6o6maromuit ypok. Mecrto
(bu3nUecKoil KapTHUHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayUHBIX
MPEJCTaBICHUN O TPUPOJIE
PesepBHbIii ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas
WUHIYKIHS

Pe3epBHbIil ypok. OnTuka.
OcHOBBI cIENMANIBHON TeOpUn
OTHOCUTEJIBHOCTH

Pesepnslii ypok. KBanToBas
busrKa. DIeMEHThI
ACTPOHOMMH U acTpO(U3UKU
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but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoit H.A., AkiinonepHoe o61mecTBo «M3marenbcTBo
«ITpocsenienue»

» Guzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
penakiueit [lapdpentreBoit H.A., AkiinonepHoe o0iectBo «M31aTeancTBO

«ITpocBenieHue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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