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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEIHEro OOIIETro
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K PE3yJIbTaTaM
OCBOEHUSI OCHOBHOW 00pa30BaTenbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Ttaxxe c yu€toM ¢eaepanbHOil paboueld mporpaMmbl BOCIUTAHUS U
KOHIEMNINH TpenofaBaHus yueOHoro mpenaMera «Pu3nka» B 00pa30BaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
o0pa3oBaTeabHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl MO0 (U3HKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydvaromuxcs 10—-11 kmaccoB mpu
oOyueHMM UX (u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOrO  moaxoxaa. [lporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
MeETaINpeAMETHBIM pe3yJIbTaTaM 00y4YeHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyu  MEXNPEIMETHBIX CBs3ed (U3UKH C €CTECTBEHHO-HAay4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE LENH W3YYECHHS
(U3HKM Ha YpPOBHE CpelHEro o01ero o0pa3oBaHusl, MIIAHUPYEMBIE PE3YJIbTAThI
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MpPEAMETHBIE (HA
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

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

e coJiepKaHue yueOHoTo npeamera « Ou3nka» mo rojgaM 00ydeHuUs.

®u3nka Kak Hayka o HauOoyiee OOIIMX 3aKOHaX MPHUPOAbI, BBHICTyINas B
KauyecTBe y4dyeOHOro MpeaMeTa B UIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMM 00 okpyxawmem wmupe. IlIkonbHbIE Kypc QUMK —
CUCTEMOOOpa3yoUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUM,
M3yyaeMbIX XHUMHEH, Ouosiorued, guiznueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpenesseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTukH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJIYYeHHUS] HOBBIX MaTEPHAJIOB C 3a/IaHHBIMU
cCBOMCTBaMH M JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa OOydYarolmuxcsi, B
dopMHpoBaHWEe YMEHUW MPUMEHSTh HAyYHBIM METOJ TO3HAHUA MpU
BBINIOJIHEHUH UMHU Y4€OHBIX HCCIIEJOBAaHUMN.

B ocHoBy kypca (usuku 1 ypoBHsSI CpedaHero oOImiero oOpa3oBaHUs
MOJIOKEH Psii HJIeH, KOTOpble MOXHO pacCMaTpuBaTh Kak IPUHLHUIBI €ro
OCTPOECHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pas3AesioB (U3HMKHU, BKIHOYAET
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEM Martepuasl Kypca (U3UKH
o0beMHEH BOKpYr (u3Mueckux Tteopuil. Benymmum B Kypce sBiseTcs
(opMupOBaHUE MPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT UCIOJb30BaHUE
IYMaHUTApHOTO MOTEHIMANa PU3NIECKON HAYKH, OCMBICIIEHUE CBSI3H Pa3BUTHUS



¢u3MK ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PECHUYCCKUMH,
HPaBCTBEHHBIMH M SKOJIOTHUECKUMHU TTPOOIEMaMHu.

Hoess npuxnaounou nanpaenennocmu. Kypc dusuku mnpenmonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHX
NIPUIIOKEHUH U3yUYEHHBIX TCOPHH U 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJICp)KaHUs, TOCBSIIEHHBIX JKOJIOTHYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke 00CYXIIEeHUs
npoOJieM  palMoOHAIBHOTO  MPHUPOAOINONIB30BAaHUS U DKOJOTHYECKOH
0€30MacHOCTH.

Crep)KHEeBBIMU JJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHus ABJISIOTCA Puznueckue Teopuu (hopMupoBaHue MPEACTABICHUMN O
CTPYKTYpE MOCTpOEHUsI PU3NUECKON TEOPHH, poiH (yHIAMEHTAIBHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHHUIaX
NPUMEHUMOCTH TEOPHM, JJIsi ONHCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIICCCOB).

CucTeMHO-eSTENbHOCTHBIM MOAXO0J B Kypce (U3UKH peanu3yercs
OpeXae BCEro 3a CYET OpraHu3allud SKCIEPUMEHTAIBHON N1E€ATEIbHOCTH
oOyuatomuxcs. s 6a30Boro ypoBHS Kypca (PU3MKH — 3TO HCIIOJIb30BAHUE
CUCTEMBI ()POHTAIILHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOopble B NporpamMme Mo (usuke OObEIUHEHBI B OOLIMH CIUCOK
YUEHMUYECKMX TMpaKTUYeCKuX paboT. BeijeneHne B yKa3aHHOM IepeyHe
1a00paTOPHBIX PabOT, MPOBOAUMBIX JIJIi KOHTPOJS U OI[EHKU, OCYIIECTBIISIETCS
y4yacTHUKaMU 00pa30BaTeIbHOTO Mpolecca HCXOAd U3  0cOOeHHOCTeH
TUTAaHUPOBAHUS W OCHaleHus kaOunera ¢usuku. [Ipu 3TOM obecmneunBaeTcs
OBJIAJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE HW3MEpPEHHSI,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEUI0KEHHBIX THUIIOTE3.

bonbioe BHUMaHUE yIEISETCS PEIICHUIO PAaCUETHBIX W KAaueCTBEHHBIX
3anau. [Ipu sTOM 715t pacU€THBIX 3a/1ay MPUOPUTETOM SBJISFOTCS 3a7a4U C SIBHO
3aJaHHOW (U3MYECKON MOJENbI0, TO3BOJSIOUIUE MPUMEHITh H3YYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeina Kypca, Tak U WUHTETpUpys
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCS  3a7aHUsl Ha OOBSICHEHHWE TMPOTeKaHWs (UBHUECKUX SBICHUN U
MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyrolue BpIOOpa (GU3HMUECKOW MOJIETH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOECHeUeHHI0 ydeOHOoro mporecca 0a30BbIl ypoBeHb Kypca
¢u3MKKM Ha YpPOBHE CpEAHEro OO0IIero OO0pa30BaHUs [OJKEH H3y4daThCs B
YCJIOBHSIX TIPEIMETHOTO KaOnHeTa (M3UKU WK B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuHeTa MpPEJAMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kaOunere Qusuku
JOJDKHO OBITh HEO0OXOAMMOE JIabopaTopHOe 00O0PYIOBAaHWE VISl BBIMOJTHEHUS
YKa3aHHBIX B TporpaMme 1o (U3NKE YYCHHUYECKHUX MPAKTHYECKUX PAOOT U
JE€MOHCTPALIMOHHOE 000pYyI0BaHuUE.

JleMoHCTpaMoHHOE 00OpyaoBaHHe (OPMUPYETCS B COOTBETCTBUU C
MPUHLIMIIOM MHHUMAJIbHONW JIOCTATOYHOCTH U OOECIEYUBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIFOYEBBIX JIEMOHCTpAIUi s
UCCIICIOBAaHMsI M3yYaeMbIX SBJIEHUH UM TPOLECCOB, SMIUPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JIaGopatopHoe 000pyAOBaHME IJi YYEHHYECKHMX MPAKTHUECKUX padoT
(dopMupyeTcsi B BUJI€ TEMaTUYECKUX KOMIUIEKTOB U 00ECIIEUnBAETCS B pacuére



OJIHOTO KOMIUJIEKTa Ha JBYX oOOydammmxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO 00OPYIIOBAHUS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBJISIOTCS:

dbopMHpOBaHHE MHTEpECca M CTPEMIICHHS OOYYaIOIMIUXCS K HAyIHOMY
U3YYCHUIO MPUPOJILI, PA3BUTHE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHEC TMPEACTABICHUH O HAYYHOM METOJIC IIO3HAHUA U
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOUUM
SIBJICHHSIM;

dbopMupoBaHHE HAyYHOTO MHUPOBO33PECHHS KaK pe3ysibTaTa H3y4YeHUs
OCHOB CTPOCHHSI MaTepUU U (PyHTAMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHHEe YMEHHH OOBSCHATH SIBJICHUS C HCIOJIb30BAaHUEM
(bM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJIU (DU3UKHU JUIS Pa3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHM.

JlocTmkeHne 3TUX 1ieiel 00ecreunBaeTCsl pelieHueM CIeIYIOMMX 3a71a4 B
mporiecce u3yueHus Kypca GU3uKH Ha YPOBHE CpeIHEero 001ero oopa3oBaHus:

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  (QusHyeckux
3aKOHOMEPHOCTSAX,  3aKOHAX, TEOpHUAX, BKJIKOYas  MEXaHHKY,
MOJICKYJISIpHYIO (U3UKY, JJICKTPOJMHAMHUKY, KBAHTOBYIO (H3UKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMCHHH IPUMEHATh TEOPETUUYSCKUE 3HAHUSA IS
00BbsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC MW JUISI TPHHATHS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 3a7a4 C SBHO 3aJaHHOU
¢du3nyueckoil MOJENbI0, 3a]ad, MOJPA3yMEBAIOIIUX CAMOCTOSITEIIbHOE
co3/laHue (PU3HUECKON MOICIH, aJICKBATHOM YCIIOBUSIM 3a]1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB M NMPUHIIUIIOB JEHUCTBUS TEXHUUYCCKHUX
YCTPOWCTB W  TEXHOJOTMYECKUX TMPOILECCOB, HX BIHUSHHUSA Ha
OKPYXarUIyIo Cpeay;

OBJIAJICHUE METOJAMH CAMOCTOSITEIIBHOTO TNIAHUPOBAHUS U IPOBEICHUS
(U3UYICCKHUX SKCIIEPUMEHTOB, aHAJIN3a U HHTEPIPETAIlMi HH()OPMAIIHH,
ONPENEIICHHS JOCTOBEPHOCTH MTOJIYUYEHHOTO PE3yJIbTaTa;

cO37aHue YCHOBUM TS pa3BUTHUSA YMEHUU IIPOEKTHO-
HCCJIEI0BATEIILCKOM, TBOPUYECKOM JIESITEIHbHOCTH.

Ha usydyenue ¢usuku (6a30BbI YPOBEHB) Ha YPOBHE CPETHETrO OOIIEro
obOpazoBanus orBoautcsi 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIIETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenaraemeiii B mporpamMme 1o (U3MKE MEpPeUYeHb JIAOOPATOPHBIX H
MPAKTUYECKUX PabOT SBISECTCS PEKOMEHIOBAHHBIM, YUYUTENh JEIaeT BHIOOP
MPOBEICHHST J1a0OpPaTOPHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM 00y4aromuxcsl.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHnble METObI TO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHbie THIIOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [ [pHHIIMIT COOTBETCTBUSI.

Ponps u MecTo du3uku B popMHUPOBAaHUN COBPEMEHHON HAyYHOU KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe nBuxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, ckOpocTh (CpelHss CKOPOCTb, MTHOBEHHAs] CKOPOCTH) U
YCKOPEHUE MaTepUaJbHOM TOYKH, UX MPOCKIIMU HA OCH CUCTEMbl KOOpJWHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpSMOJuHEHHoe ABMxkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TEpPEMEIICHHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYKHOCTH C MOCTOSSHHOW IO MOXYJI CKOPOCTBIO. YTJOBasi CKOPOCTH,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEpPEeaayn.

Jlemoncmpayuu

Monenb CUCTEMBI OTCU€Ta, WJUTIOCTpAIUs KHHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue cKOpoCcTu pu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yueHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHS
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXKIY MHyTSIMU, MPONJACHHBIMU TEJIOM 32
MOCJEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU NPH PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBMKEHHUs IAPUKA B BA3KOM )KUIKOCTH.

N3yuenne aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BcemHupHOro TaAroreHus. Cuna Tsxkectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuina TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Koadduiment
TpeHus. Cuia CONpOTUBIICHUS NTPU ABUKEHHUH TEJIA B )KUIKOCTU WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEJIBHO OCH BpalleHus. Ilimedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHECHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3smepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopmaruu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, MUMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbc MaTtepuanbHOW TOUKHM (T€a), CUCTEMbl MaT€pUAIIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
nehopMUPOBAaHHON TpYXUHBL. [loTeHIMaNbHAs dSHEpPrus Tena BOJU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEIN.
3aKOH COXpaHEHUS MEXaHUUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnyeckue yCTpoucTBa U NPAKTUUECKOE ITPUMEHEHHUE: BOTOMET, KOIIED,
MPYXWHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE ABUKEHHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue abCOMOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TOJIO)KEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUH M HUX
onbITHOE oOOocHOBaHue. bpoyHoBckoe nBwkenue. Hubdysus. Xapaxrep
JIBIKCHUS M B3aMMOJICHCTBUSL YACTHI] BelIlecTBA. Moneln CTpPOECHHS Tra3os,
KUJAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
mozeneil. Macca u pa3mepsl MoJnekyd. KonuuecTtBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mogens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETHUYECKOU TEOPUH UCAIbHOro ra3a. AOCOJIOTHAsI TeMIeparypa Kak Mepa
CpeaHEN KMHETHMYECKOM SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHHe MeHzaeneeBa—
Knaneiipona. 3akon [anberona. M3ompoiiecchl B UAEaTbHOM T'a3e ¢ OCTOSHHBIM
KOJMYECTBOM  BemecTBa. ['paduyeckoe TMPEACTaBICHHE H30IPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 10 T y3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CyIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

Mogens, WUTIOCTpUpYIOIIas NpUupoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOUIUME YPAaBHEHUE COCTOSIHUSI WIEATBHOrO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXJIYy  MHapamMeTpaMd  COCTOSIHUS
pa3peKEHHOrO0 Trasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepmoanHaMuueckas cucTema. BuyTtpennss JHEpPIrus
TEPMOJIMHAMHYECKOW CHUCTEMBI M CmocoObl e€ wu3MeHeHus. KoimuecTBo
TEIJIOTHl U paboTa. BHyTpeHHssT SHEprus OJHOATOMHOTO HCATBHOTO Ta3a.
Buael Temonepenayuun: TemIONPOBOAHOCTh, KOHBEKIIUS, U3IIyYEHUE. Y IeJIbHAs
TEIIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsitue 00 ammabaTHOM mnporecce. [lepBblii 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHre IepBOro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoleccam. ['paduueckas
UHTEpIpeTalnus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TennoBble  mamuHbl.  [IpUHIUMIIBI  AEWCTBHUS  TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MamMHaX. Koad@dUIMEHT Mose3HOro
nerctBusa TeruioBod MamuHbl. [{ukn KapHo u ero kosd@uimeHT mosie3Horo
JEUCTBUA. DKOJIOTHUECKUE MPOOJIEMbI TETUIOAHEPTETUKH.

TexHuyeckne ycTpoWCTBA W MPAKTUYECKOE MPHUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenne BHYTpEHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBIIET
npoOku U3 OYyTBUIKM IMOJ ACUCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TpYOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  MpHU
TeIrIonepeaaye.

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

Mopenu mapoBoii TypOWHBI, JIBUrareisi BHYTPEHHETO CropaHus,
PEaKTUBHOTO IBUTATES.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3Mmepenne yaeabHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenune u kuneHue. AOGCOTOTHAS
Y OTHOCUTEJbHAS BJIAXHOCTh BO3AyXxa. HacellieHHbIM nap. Y aenpHas TenioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATypPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHblie Tena. AHU30TPONUS
cBOMCTB KpucTamuioB. JKungkue kpucrtamibl. COBpEMEHHBIE MaTEepUAIbI.
[1naBneHue u KpucTaJM3anus. Y neapHas Tersiora miasiaeHus. Cyomumanms.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBHON BIAXXHOCTH BO3/1yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

Dnextpuzanus Tell. OIEeKTpUYecKuid 3apsia. JIBa BHIA AIEKTPUYECKUX
3apAnoB. 1IpoBOAHUKY, AUAIEKTPUKH U MOJYIPOBOJHUKH. 3AKOH COXPAHEHHS
AIEKTPUYECKOrO 3apsijaa.

B3aunmopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbll 3neKTpUUECKUI
3apsan. Dnekrpuyeckoe nose. Hanpsoxk€HHOCTh anekTpudeckoro nois. [TpuHiun
CYNEpIIO3HLINH AIEKTPUYECKUX TIOJIEH. JIuaun HaIpPSKEHHOCTH
AIEKTPUYECKOrO MOJIS.



PaGora cun oanekrpocratmyeckoro modsa.  [lorenuuan. PasHocTh
NOTEHUUAJIOB. [IpOBOAHMKM M JUAJIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckue ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3aluTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTaTUYECKAs 3a1IUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAgu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUAJICKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 171 y4acTka Lemnu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJEIbHOE CONMPOTHBIICHUE BEIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COETMHEHNUE IPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOUYHHUKA TOKA.
3akoH Oma 1 TOJMIHOM (3aMKHYTOW) 3iekTpudeckoi 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmympoBonuuku.  CoOcTBeHHass W MNPUMECHasT  MPOBOJAMMOCTD
noynpoBoiHUKOB. CBoiicTBa Pp—N-niepexonaa. [lomynmpoBoIHUKOBBIEC TTPHUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUEeCKU TOK B razax. CaMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEpMETp,
BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHBIC MPUOOPHI,
ANIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP COINPOTHUBJICHUS, BAKyyMHBIN
UOJ, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JTHO,
rajibBaHHKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CwmeniaHHOE COeIMHEHUE MPOBOHUKOB.



[Ipssmoe wu3MepeHue HIEKTPOABWKYLIEH cuiibl. KOpoTkoe 3aMblkaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiacce oCyIecTBISIETCS C
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3E€U C Kypcamu MaTE€MaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJI0B HAYUYHOTO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (PaKT, TUIOTE3a, (pU3MUecKasi BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHAs QYHKIUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonoecua: wmexanuyeckoe JIBIKEHHWE B JKHBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUIBI TEILIONEpPEIadyH, TEIIOBOE
pPaBHOBECHUE), DIIEKTPUUECKHE SIBJICHUS B )KHUBOU MPUPO/IE.

Xumus: DTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

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

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
MMIyJIbCa B TEXHUKE (pakeTa, BOAOMET W JIPyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHaA, OBITOBOM XOJOJWJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUST COBPEMEHHBIX MATEpPUaAIOB, B TOM  YHCIE
HAHOMATepUAJIIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHArpEeBATENbHBIE  TPUOOPHI,  AIEKTPOOCBETUTEIBHBIE  MPHUOOPHI,
rajbBaHHKaA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe none. In1eKmpomazHuUmMHasA UHOYKYUSA

Iloctossauble MaruuThl. B3amMmopaelcTBHE IIOCTOSIHHBIX  MAarHuTOB.
MaruutHoe nosie. Bexktop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MArHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHAYyKUMU. KapTuHa TMHUN MarHUTHOMN
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa nMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJIHMKA, KaTymku ¢ TokoM. OmnbeiT Opcrena. B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEKTPOMArHUTHOM WHAYKIWU. [IOTOK BEKTOpa MarHUTHOU
WHIYKIAHA. OJIEKTPOJABWKYIAs CUJa WHIAYKIUMUA. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. SIBJIEHHME CAMOMHAYKIMU. OJEKTPOJBIKYIIAS CHIIA
CaMOUHAYKIIUU.

DHEprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MAarHMuThl, JIEKTPOMATHUTHI, JIEKTPOABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTUL, UHIYKI{MOHHAS I1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumogericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCHUMOCTh  BJEKTPOABIKYIIEH CHJIBI HMHAYKIUA OT CKOPOCTH
VU3MEHEHUs MarHUTHOT'O TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nercTBrsI NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3znes 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHWYECKHE KOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, ammauTyna u ¢dasza KoeOaHUN.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaieHre 3HEPruuM NpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJOTHUS MEXAY MEXaHWYECKUMH U
AIIEKTPOMArHuTHeIMU KosieOanusiMmu. dopmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJICATHHOM KOJIeOATETHHOM KOHTYDE.

[IpeacraBnenne 0  3aryxalommux  KojeOaHuWsX.  BBIHYXIeHHBIC
MexaHudeckne KosneOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KOJIeOaHusl.



IlepemenHbiii TOK. CHHYCOWIANBHBIA TEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA W
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON DHEPrUM. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCHOBb30BaHUS 3JIEKTPOIHEPTHH B MOBCEIHEBHOM
KU3HU.

TexHuyeckre yCcTpOMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TPYKUHHBIN WM
MaTEeMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocineqoBaTEIbHOM COEAMHEHUH PE3UCTOPA, KaTYIIKU
UHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH TEPUOJIa MAJIbIX KOJIeOaHUM rpy3a HAa HUTH
OT JIJIMHBI HUTU U MACChI TPy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

MexaHnueckue BOJIHBI, ycloBUsI pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus M JJuHA BOJIHBL. llomepeuHble W MPOAOJbHBIE BOJIHBL.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHS H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentaius BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiiCcTBa JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakius, uarepdeperius. CKOpoCTh IEKTPOMATrHUTHBIX BOJIH.

[IIxana 3J1eKTPOMarHuTHBIX BOJIH. [IpuMeHeHne 3J1eKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIIBI paguOCBsI3U U TeNeBUAeHUs. Pannonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneObmroieecs Teno kKak UICTOYHUK 3BYKa.

HaGnronenue otpakeHus: 1 IPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepennmm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAaHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0N |
9aCTOTOM KOJeOaHMUIA.



HNccnegoBanue  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPa)K€HHE,
peIoMIICHHE, MTOJIApr3aIs, Tudpakius, HHTepPepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyu cBera. ToueuHbl HICTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. IlocTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokazatenb npesomiieHud. [loaHoe BHyTpeHHee oTpakenue. [IpeaenbHblid yro
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. Llger.

CobOuparorniie ¥ pacceuBaroIIue JWH3bL. ToHKas suH3a. DOKyCHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o00pakeHHil B
cOOMparONMX W pacCeUBarONUMX JuH3aX. @DopMmyja TOHKOW  JIMH3HIL.
YBenuueHne, 1aBacMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHUYeCKHe YCTPOMCTBA M IPAKTUYECKOEC NPUMEHECHHUE: OYKH, JIyIia,
dboToanmapaT, MPOSKIIMOHHBIM arapar, MHUKPOCKOI, TEJIEeCKOIN, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMoJIMHEHOE PACIPOCTPAHEHUE, OTPAKECHUE WU TPEIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOTIIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nqucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
['pannnbl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. [loctynarsl
CIEHMAIBHOM TEOPUU OTHOCUTEIHLHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsizb Macchl C DHEprued W HUMIIYJIbCOM PESITUBUCTCKOW YaCTHUIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, CoTHEUHAs! OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIO o -4acTHIL.
[Inanerapuas Mozens aroma. Iloctynatel bopa. M3nydeHne W MOIIOILIEHHE
(GOTOHOB TpU TIEpPEeXoje aToMa C OAHOTO YPOBHSI PHEPTrUU Ha JApyroil. Buwi
criekTpoB. CIEKTp YpOBHEW HEPrUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ge bpoinsa. KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JIMHBI BOJHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmuaeituaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOXKHOCTh CTpPOCHHs spa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompeaeneHuro  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hykinonnast moaens sipa [ erizenbepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torbl.

Anbda-pacnaa. DJEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3iIy4YeHue. 3aKOH paJuOaKTUBHOIO pacmaa.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jleext maccer sapa.

SAnepusle peakuuu. [lenenue u cuHTe3 A1€p.

SAnepuerit peakrop. Tepmosinepubiii cunTte3. [IpobGaeMbl U TEPCIIEKTUBBI
SICPHON SHEPreTUKU. DKOJOTHUYECKUE ACTICKTHI SIEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTallbHbIC B3auMOJIeHCTBUs. EMMHCTBO (U3WYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHMCTBA M IPAKTUUECKOE MPUMEHEHHUE: HTO3UMETD,
Kamepa BunbcoHa, siepHbIil peakTop, aToMHas bomoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

Ortanbl pa3BUTHS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cuctema.

Connue. Conneynass akTUBHOCTh. VcTtounuk sHepruu CosiHIIA U 3BE3A.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIEKTpalbHBINA KiIacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW IOCJIEAOBATEIIBHOCTU. BHyTpeHHEE cTpoeHue
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Botonnn ConHia
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lNanaktuke. Tumnsl ramaktuk. Pagumoranaktuku u KBasapbel. UEpHBIE ABIPHI B
SAIpax TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUW JJIST  ONPEACIICHUs] TIOJOKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpPKUE 3BE3/IBL.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O06o0maromniee NOBTOPEeHUE

Ponp ¢u3ukm w acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IeATeTbHOCTH YeJIOBEKa, POJb M MECTO
GU3NKK W aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, pPOJIb
¢dusnueckoii Teopun B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C Kypcamyd MaTE€MaTHKH,
OHMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meowcnpeomemnvie nonsmusi, CBSI3aHHBIE C U3yYEHHEM METOJ0B HAyYHOI'O
MO3HAHUS: SBJICHWE, HAYYHBIA (haKT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOTIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHUHU HA OCH KOOPJHUHAT,



CJIO)KEHHE BEKTOPOB, MPOU3BOJHbBIC JJIEMEHTAPHBIX (DYHKIMH, MNpU3HAKU
noI00MsI TPEYTOJILHUKOB, OMpeNeNieHUue IUIOMAIM MIOCKUX QUuryp u oobéma
TeN.

buonocus: »nektpuyeckue SIBICHUS B JKUBOW MpUpPOJE, KojieOaTelbHbIE
JIBYKEHUST B KUBOM MPHUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAIN3.

l'eoepagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeus: AVMHUW DIIEKTPOIEpEad, TE€HEPAaTOp IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS T€Yb, paiap, PaAuONPUEMHUK, TEIEBU30P,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAsI OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3uka» Ha YPOBHE CPEIHETO OOIIero
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS Yy4yeOHOro mnpenMera «DuU3HKa»
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTb M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCA C(OPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM pPOCCHUKCKOrO OOIIecTBa,
paclIMpeHne >KU3HEHHOIO OIbITa W OIbITa JESITEJbHOCTH B IpoLEcce
peanu3alyyd OCHOBHBIX HAINpPaBIECHUN BOCHUTATENIBHOM NEATEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOIIEYEIIOBEYECKHX TI'yMaHUCTUUYECKUX U
JNEMOKPATUYECKNX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  MHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAaM, JOCTHXKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAss OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYILIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIMTAHHUS:

MHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeITeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiied mnpodeccun M peanru30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHMIO M CaMOOOPa30BaHUIO B
o0nacTu GU3UKU HA TPOTSYKEHUU BCEU KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHNS



c(hOpMUPOBAHHOCTh JKOJOTMUECKOW KYJIbTYpbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBJICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1eJIeil YCTONYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpeHue ONbITa JCATEIBHOCTH SKOJOTMYECKON HAmpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UYECKON HAYKHU;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBIATh MPOCKTHYIO M  HUCCIEI0BATEIbCKYIO
NEATEIIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jiornueckue JeicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJlU3UpPOBaTh IpoOIIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh IEIN JCITEILHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PpaccMaTPUBACMbBIX
(bu3HUEeCKUX SBICHUSIX;

pa3pabarpIiBaTh IUIAH PEIICHUS TPOOJIEMBI ¢ YIETOM aHalli3a UMEIOIIUXCS
MaTepUalIbHBIX 1 HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB MEJISIM, OIICHUBATh PUCKHU MTOCICACTBUM JICSITECITHHOCTH;

KOOPJAWMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUAX PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJIeM.

ba3oBble ncciaenoBarejabCKue J1eCTBHUSA.

BJIaJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
duznyecKoil HayKu;

BJIAJCTh HaBBIKAMH  y4eOHO-HCCIIeIOBATEIHCKOMN u MIPOCKTHOMN
NEATCIbHOCTH B 00JacTH (HU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOWCKY  METOJIOB  pemIeHHus 3adad  (U3HUUECKOro
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHBIX METOJIOB MO3HAHUS,

BIIAJICTh BUAAMH JIEATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, MPEeOOpPa3OBaHUI0 M TMPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUUMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJlHM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HaXOIUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIOJYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH HM3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYyIHUPOBATh COOCTBEHHBIE 3aJaud B 0O0pa30BaTEIbLHOU
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBIN OIIBIT;



yMETh TIEPEHOCHUTHh 3HaHHS N0 (u3NKe B TMPAKTHYECKYIO 00JIacTh
KU3HEACATEITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIILHO OCYIICCTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpETAIMi0O HHPOPMAIIUU Pa3IMYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh cpelicTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJOTMA B PCHICHUM  KOTHUTUBHBIX, = KOMMYHHKATHBHBIX |
OpraHU3alMOHHBIX 33Jlad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCThI (PU3MUECKOTO COJEPKaHMS B PAa3IMUHBIX (popmaTax c
y9€TOM Ha3HaueHHs HWHOOPMAllMM U 1EJIGBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJISTh OOIIEHHE Ha Yypokax (U3MKM H BO BHEYPOUHOUH
NEATEIBbHOCTH,

pacrio3HaBaTh MPEANOCHUIKA KOH(PJIUKTHBIX CHUTyallud W CMSTYaTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOX TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W HCIMOJIb30BaTh  NPEHUMYIIECTBA  KOMaHIHOM W
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKY WU METOJbl COBMECTHBIX JNEHCTBUI C YYETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATH JICUCTBUA T10 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIIEHWBATh HJIEHW C ITIO3UIIUM HOBHW3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE ITOBEICHUE B PA3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIBHO ~ OCYLUECTBJISATh MO3HABATEJIBHYIO JIESTEIIBHOCTH B
obmactu (UMK W ACTPOHOMHHM, BBISIBISATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PEUIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/ay, TUIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmdpsATh paMKH  y4yeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO JIPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIMN M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIeTh HaBBIKAMHM I[I03HABAaTEJIbHOM pedliekcuu Kak OCO3HaHUs
COBEpIIIaeMbIX JCHCTBUM W MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH I OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHUMATh MOTHBBI M apTyMEHTBI JPYTUX IIPH aHalM3e Pe3yJIbTaTOB
NEeATEIIbHOCTH,

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce 1oCcTHXEHUS TUYHOCTHBIX PE3YJILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I8 YpPOBHS CpeaHero oOImiero oOpa3oBaHUS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MPEIMTOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  TOHUMAaTh  CBOE

AOMOITMOHAILHOE COCTOSTHUE, BHJIETh HANpaBJCHUS pa3BUTUS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOITMOHAIBHBIM H3MEHEHUSIM H TPOSBIATh THUOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTMX, YyUYWUTBIBaTh €ro TP OCYIIECTBICHUU  OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JTIOJbMU, 3a00TUTHCSA, MPOSBIISATH MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 ki1acce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh HA IPUMEpPAX POJb U MeCTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JACSATEIbHOCTHU JIIOJICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW W TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l TP pelieHuU GU3HUECKUX 3aa4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE TeJ, JBM)XEHHE TIO0
OKpY>KHOCTH, HWHEpUMs, B3auMojeiicTBue Tein, audPysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allMs, KWUIIEHHE, BIAXXHOCTh BO3/1yXa, MOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aUMOJEHCTBUE 3aps/IOB;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, MYTh, MEPEMELICHHE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CUIa,
UMITyJIbC ~ Tela, KUHETHYeCKass  dJHEpPrusi, IMOTCHIMAJbHAs  SHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICT HMCIOJIb3YEMbIX BEJIUYWH, UX O0O3HAUCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEITUUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO TIBUKEHUS MOJIEKYI,
CpEeIHEeKBaJpaTHUUHass CKOPOCTh MOJEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHSSI
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONUCAHWUW TIPABUIIBHO TPAKTOBATh (PU3WYECKUI CMBICT
UCIIOJIb3yeMbIX BEJIMYUH, WX O0003HAUCHUS U EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIMUMHAM;

OMKCHIBATh HM3YYCHHBIC  JJICKTPUYECKHE CBOMCTBA  BEIIECTBA W
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Ys] (PU3MUYECKHE BEITUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIINAT,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OINKCAHWU TPABUIBHO TPAKTOBATh (hHU3UYECKUI
CMBICJI HCTIOJB3YEMBIX BEJMYWH, WX OOO3HAYCHUS W CIUHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEITMYMHAMU;

aHAMM3UpOBaTh  (DU3UYECKHME TPOIECChI W  SIBIICHUS, HCHIOIB3YS
¢u3nuecKkre 3aKOHBI W MPUHITUIBL: 3aKOH BcemMupHoro tarotenus, I, 11 u III
3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPTHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYNEPIO3UIIMU CHJI, TIPUHIIUI PAaBHOIIPABUS
WHEPLUATBHBIX CHUCTEM OTCY€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOEHHSI BELIECTBA, Ia30BbIC 3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW SHEPruu
TEIUIOBOTO JIBWXKEHHUSI MOJEKYJ ¢ aOCOJIOTHOM TeMIepaTypoil, MepBbId 3aKOH
TEPMOJAMHAMHKH, 3aKOH COXpPaHEHHUsS 3JIEKTPUUECKOro 3apsaa, 3akoH Kymona,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUUYECKOE
BBIPOKEHHE U YCJIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC TMPUHLMUIBI JEUCTBUS MalllMH, NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyvarh YCJIOBHUS UX 0€30MacHOT0 MCIOJIb30BaHUS
B MTOBCETHEBHOM JKU3HU;

BBITIOJIHATDh DKCHEPUMEHTHI 1O HCCIAEAOBAHUIO (DU3MYECKUX SBJICHUM U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJIATh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BETUYHH,
OpyU STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEJIMYMHAMHU C
UCIIOJIb30BaHUEM MPSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKcHupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHUX BEJIUYUH B
BUI€ TaOnuIl U TpauKoB, JAeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0roAaTh MpaBmiia O€30MACHOTO TPyla IPU MPOBEIECHUHN HCCIIEI0BaHUN
B paMKax yuyeOHOro 3KCIEepUMEHTa, YUYEOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENIbHBIX  YCTPOHCTB U
11abopaTopHOro 00OPyIOBAHHS;

pemarh pacu€THbhle 3alayd C SIBHO 33JaHHON (U3NYECKON MOJEINblo,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHAIM3a YCIOBUS
3a7a49M BBIOMpATh (PU3MYCCKYIO MOJICIb, BBIICIATh (PU3NYECKHC BEIHYHMHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pelIeHHUs, MPOBOIUTH PacuéThl U OLICHUBATh
PEaIbHOCTb MOTYYEHHOTO 3HaYeHHsI (PU3NUECKON BEJIMUMHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIETIOUYKY PACCyKIECHUN C ONOpPOM Ha M3yUEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHMM  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE ~ TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M  TOPEJICTaBICHUS Y4YeOHOM M HAYYHO-TIOMYJISIPHOM
uHpOpMalMU, TOJIYYEHHOW U3 Ppa3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCUWCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss O6e3omacHOCTH TpW oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsi COXPAHEHUS 37J0POBbS U COOTIOACHHSI HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYIKaIOILEH Cpee;

paboTaTh B TpYyIIE C BBIIOJHEHUEM Pa3IMYHBIX COIHMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPENEsTh OO0S3aHHOCTH U
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTyallUsX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOTO M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenus B 11 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 6a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTMH, B MPAKTUYECKOU NIESITENBHOCTH JIFOJIEH, HEIOCTHOCTh U €IMHCTBO
($u3nyeCcKOi KapTUHBI MUPA;



YUUTBHIBATh TPAHUIBI NMPUMEHEHUS HW3YYCHHBIX (U3HUECKUX MOJETCH:
TOUCYHBINA DJCKTPUUECKUN 3apsil, Jyd CBETa, TOYCUHBIM HCTOYHUK CBETA,
sfIepHass MOJENIb aToMa, HYKJIOHHAs MOJENbh aTOMHOTO sjipa TpPH PElICHUH
dusznyeckux 3amay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJMHAMUKH W KBAaHTOBOW (HU3UKH: DIICKTpUYCCKas
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJCHCTBHE MAarHUTOB, DJJEKTPOMAarHUTHAas  WHIYKIUS, JIEWCTBHE
MarHUTHOTO TIOJII Ha TPOBOJAHUK C TOKOM U JBIDKYIIUHCS  3aps,
AJIGKTPOMATrHUTHBIC KOJICOAHWS W BOJIHBI, MPSIMOJMHEHHOE pacrpoCTpaHECHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIUI ¥ TOIIPU3AIUI
CBeTa, TUcrepcus cBeta, poTodniekTpuaeckuit 3G dexT (hoToaddekr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEHIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMYHBIX  Cpel) H
AIIEKTPOMATHUTHBIC SIBJICHUS (TMPOIECCHI), UCTOJIBb3YsSI (PU3NUYECKUE BEIMYWHBI:
ANEKTPUUECKUH 3apsl, CUJIa TOKA, FICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs CuUa, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKW, JHEPTUsl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
mpolecce TapMOHUYECKUX  DJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSIHUE M ONTHUYECKasl CUjia JIMH3bI, IPU OMUCAaHUU MPABWIBHO TPAKTOBATh
(u3HUECKUil CMBICI UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JAPYTUMHA BETTMYNHAMUY;

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3ruecKrue BEIMYHUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI H
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypaclana, dHEPrus
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJBb3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3MUECKYI0 BEIWYUHY C JPYTUMH
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UUECKON BEIIMUNHBI,

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChI M SIBICHUS, HCIOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOTO U
MapajuieIbHOTO COEAUHEHUST TPOBOJAHUKOB, 3akoH JIxoyns—JleHma, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHCHHE
OiinmreriHa st GoTodddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCa, 3aKOH COXPAHCHHS JJIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTEeMaTU4YECKOe
BBIPKEHUE U yCIIOBUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTpeNeNnsaTh HampaBlIeHWEe BEKTOpa WHIYKIIMA MArHUTHOTO  TTOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u crutbl JIopeHria;

CTPOUTh M OIMHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE€ IIJIOCKHUM 3EPKajioM,
TOHKOM JIMH301;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO 000pYAOBaHHUS, MPOBOIUTH OIBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITH TPSIMBbIE M KOCBEHHBIE M3MEPCHHsI (PU3NYCCKUX BEIUYHH,
Opd 3TOM BBIOMpATh ONTHMAIBHBIA CIOCO0 W3MEpPEHHs W HCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX H3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
PE3yNbTaThl IOJYUYEHHOW 3aBUCUMOCTH (DM3MUYECKHUX BEIMYMH B BUJC TAOJHUIl U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TIpaBMiIa OE30MMACHOTO TPyIa IIPH MPOBEICHUHN HCCIICIOBaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JICATCIIBHOCTH  C  WCIOJB30BAHUEM  HU3MEPHUTCIBHBIX  YCTPOHCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aladdl C SIBHO 3aJaHHON (U3MYECKON MOJEINbIO,
UCTIONB3YS (U3NYSCKUE 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3aJla4il BBIOUPATH (PU3UYECKYIO MOJICNb, BBIACIATh (DU3MUECKHUE BEIWYHHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PENICHUs, MPOBOJUTh PAaCUYEThl U OIEHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYNHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HETIPOTHUBOPEYHBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TPU  PEHICHWM  YY4eOHBIX  3a7ad  COBPEMEHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUII  TIOMCKa,  CTPYKTYPUPOBaHUS,
UHTEPIPETAlMd HW  TPEJACTaBICHHUS Y4eOHOH ©  HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMIHBIX HCTOYHHKOB, KPHTHYCCKU
aHAIM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIUIO;

OOBSICHATh TPHHIIMITEI JCWCTBHSI MAIIMH, MPUOOPOB M TEXHUYCCKUX
YCTPOWMCTB, pa3inuyaTh yCIOBUS WX O€30MacHOTO  WCIOJIh30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPH BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB OKPY)KAIOIIETO MUpPa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss Oe3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHHYECKUMHU YCTPOUCTBAMH, JIJISi COXPAHCHHSI 3JIOPOBBS U COOJTIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TPYIIE C BBITOJHCHUEM Pa3JIMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHWBATh BKJAJ KaXKIONO W3 YYaCTHHKOB TPYIIIBI B  PEIICHUE
paccMaTprBaeMou POOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NporpaMmel padoThI padoThI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
11 ®usrka 1 METOBI 5 bubmuorexa [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMatiia > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI Eub 1OK
nOIMoTEKA
2.3
COXPAHCHILE 6 1 1 https://m.edsoo0.ru/7f41bf72
MEXaHHUKE
Hroro 1o pasneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [IOK
' KUHETHYCCKON https://m.edsoo.ru/7f41bf72

TEOPHUH



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BemecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Wroro no pazueny 24

Paznen 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIM
4.2 ANEKTPUUECKUN TOK. 12 bubnuotexa [JOK
' Toxku B pa3IuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pasaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB IO 68

[TPOT'PAMME



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

11 KITACC

HauMeHOBaHHE KoauyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznen 1. JIEKTPOIUHAMMUKA
MarHuTtHoe 1noiJie. Bu6 110K
HOIHOTEKA
11 DJICKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIIHS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
Mexannueckue u
2.1 DJIEKTPOMArHUTHEIE 9 1 bubnnorexa LIOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHUs
MexaHu4yecKue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHEI
bubnunorexa LIOK
2.
3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPUH

OTHOCHUTCIIBHOCTHU

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazaeny 4

Pasznesn 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAHTOBOU 6 bubnunorexa LIOK

' ONTUKU https://m.eds00.ru/7f41c97c
bubmnoreka IIOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubnuorexa [JOK

4.3 ATOMHOE 51pO 5 https://m.edsoo.ru/7f41c97¢c

Htoro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU 7 1 bubnmnoreka [JOK
' ¥ acTpOPH3UKU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o61maro1iee 4 bu6nuorexa [IOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOT'PAMME



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

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxa KounTtpoJbHbie IIpakTuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl

®dusuka — Hayka o
npupoae. Hayunsie meTo bt bubnuorexa [IOK

1 1
MO3HAHUA OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
MuUpa
Ponb 1 mecTo dusuku B
dbopMupoBaHUU

5 COBpPEMEHHOUN HAyYHOI 1 bubnmnorexa [JOK
KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JeATETbHOCTH JIFOAEH
Mexannueckoe IBHKEHUE.
OTHOCHUTENBHOCTh

3 MEXaHHYECKOTO JIBFKCHUS 1 bubmorexa LHOK

a ) https://m.edsoo.ru/ff0c3508

[lepemenienue, CKOpOCTb,
YCKOpEHHUE

4 PaBHOMEpHOE 1 bubnnorexka [HOK
MPSMOJIMHETHOE ABUKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE 1 bubnmoreka [JOK
MPSAMOJIMHETHOE ABUKEHHE 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

CBo0OoOgHOE ITaficHUE.

bubmuorexa [JOK

6 Yexopenne cBodoHoro https://m.edsoo.ru/ff0c39cc
NaJeHus
KpuBonuHeliHOE NBUKEHUE.
7 JBr>keHrEe MaTepuanbHON bubmmorexa LIOK
p https://m.edsoo.ru/ffOc3ada
TOYKH IO OKPYKHOCTH
IIpyuHIUIT OTHOCUTEIBHOCTH
8 lNanunes. MuepunaibHbie bubnnoreka [JOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina.
[TpuHIMD Cynepno3uin
9 CIfJ'I Bro O;r;arl)(OH bubnuorexa LIOK
' p https://m.edsoo.ru/ff0c3be8
Herorona nns
MaTepualibHOU TOUKU
Tpernii 3akoH HproToHa 111 bubnnoreka [JOK
10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
11 tarorenns. CHita TSHKECTH. bubmuorexa [JOK
IlepBasg kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwta ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeHus. BuG OK
13 KoadduuueHt tpenusi. nomoreka I

Cuna conpoTHUBIIEHUS MTPU

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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JABHXXCHHUH TCJIa B XKUJAKOCTHU
WK ra3c

14

IToctynarenbHoe U
BpaniaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPJOTO Tea.
Mowment cuisbl. [1nedo
CUJIBI. Y CJIOBUS PaBHOBECHUS
TBEPJIOTO TENa

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

15

NMitynsc MmaTeprabHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE ABUXKEHUE

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

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunerndeckas sHeprus
MaTepUaIbHOW TOUKH.
Teopema 06 U3MEHEHHUH
KMHETUYECKOU SHEPIUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[loTeHumanbHast SHEPTHUSL.
[loTeHnuumanbHas YHEPrUs
yrpyro aehopMupoBaHHOM
npykuHbl. [loTeHnmanpHast
SHEPTHs Tella BOJIU3U
MMOBEPXHOCTH 3E€MJTU

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

18

IToTenumannHble U
HENOTEHIMAJIbHEIE CUJIBI.

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



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Cas3b paboTHI
HEMOTCHIIUATBHBIX CHJI C
U3MEHEHHEM MEXaHHYECKOU
SHEPTHU CUCTEMBI TEll.
3aKOoH COXpaHCHUs
MEXaHUYECKOW dHEPTUU

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u
paboThI CHIIBI C U3BMEHEHHEM
MEXaHUYECKOH SHEPTHH
TeJa Ha IpUMepe
pacTsKeHUS PE3UHOBOTO
KTyTa»

20

KonTponbnas pabota no
TeMe «KuHeMaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBH>KEHHE.

Anddyszust

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

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BemecTBa. Mopaenu
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KonmuaectBo BemiecTna.
[TocrosinHast ABoraipo

24

TeroBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

WNneanpnerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

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

26

AbGconoTHas TeMieparypa
KakK Mepa CpelIHeMn
KMHETUYECKON SHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

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

27

3akon JlambeToHa. ["a3oBbIc
3aKOHBI

28

JlaGopaTtopHnast pabota
«Hccnenosanue
3aBUCUMOCTH MCKIY
rapaMeTpaMy COCTOSTHHS
pa3peKEeHHOTO razay

29

N3onporiieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MIPE/ICTABJICHHE

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

30

Buytpennsis sneprus

bu6mmoreka [IOK



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

TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI ¢
n3meHenus. Konnuecto
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€aIbHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuorexa [JOK
31 B
HBL TETIIONCPEAATH https://m.edsoo.ru/ffOc5c36
Y nenbHas TEINIOEMKOCTD
BemecTBa. KonmmuecTBo
32 TEILIOTHI IIPH bubmorexa HOK
p https://m.edsoo.ru/ff0c5c36
TerIonepeaye.
AnrabaTHBIN mporecc
ITepBbIii 3aK0H
TEPMOJIMHAMUKH U €T0 bu6nmoreka [JOK
33
IIPUMEHEHHE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeobpaTuMocTh mpoLeccoB
34 B II I/Ip0 e. Bro OEI SI;KOH bubnnorexa [IOK
PHpOJE. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunuun geiicteus n KITJ{ bu6mmoreka [JOK
TEMIOBOH MaITMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKooruyeckue npooaemMbl

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c5952
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O6o06maromuit ypox

bubmuorexa [JOK
38 «Monexynpras pusmka. https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOJUHAMUKH »
KonTpomnpHas padora o
39 Teme «MoekynsipHas bubmuoreka [IOK
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
II 0 e
40 apoo pazoBa;H 1 bubnnorexa [HOK
KORUCHCAMITL. VICTIaperHe 1 https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AG
41 COMOTHATH bubnnoreka [JOK
OTHOCHTETbHAA BHa}KH?CTb https://m.edsoo0.ru/ff0c64d8
BO31yxa. HacelmeHHslii nmap
TBépnoe Teno.
Kpucranmnuyeckne n
€ TeJa.
42 aAMOp(bHH el . bubnuoteka [JOK
HH3OTPOITHA CBOUCTS https://m.edso0.ru/ff0c65f0
KpucTauios. XKunkue
Kkpuctayabsl. CoBpeMEHHBIE
MaTepHuaibl
[InaBnenue u
43 KpUCTaJUIM3aLus. Y fenbHast bubnnoreka [HOK
TEIUIOTA IJIABJICHUS. https://m.edso0.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHUE TETIIOBOTO bubnnorexka [HOK

OaaHca

https://m.edsoo.ru/ff0c6820
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DrneKkTpusanus Ted.
DnekTpuueckuii 3apsa. JIsa

bubmuoreka [JOK

45 BHUJIA JIEKTPUUECKHUX https://m.edsoo.ru/ff0c6bcc
3aps10B
IIpoBoHMKH, TUATEKTPUKH
46 U TIOJTyIIPOBOJHUKHU. 3aKOH bubnnorexa [HOK
COXpaHEHUsI https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
BzaumopeiictBue 3aps0B.
47 3akoH Kynona. Toueunslii bubmmorexa LOK
N https://m.edsoo.ru/ffOc6ced
3JIEKTPUUYECKUN 3aps]l
HanpsxéanocTth
AIIEKTPUYECKOTO IOJIS.
48 [punnun cynepnosunuu bubmmorexa [OK
. https://m.edsoo.ru/ff0c6df2
IIEKTPUYECKUX TTOJIEH.
JInHuu HanpsHKEHHOCTU
Pabora cun
49 ANEKTPOCTATHYECKOTO TMOJIS. bubnuoteka [JOK
[Torennman. Paznocts https://m.edso0.ru/ff0c6f00
MIOTEHIINAJIOB
[IpoBOoHUKY 1
JIUAJIEKTPUKHU B
50 AIIEKTPOCTATUYECKOM IIOJIE. bubmmorexa LIOK
https://m.edso0.ru/ff0c7018
Jusnexkrpudeckas
IIPOHUIIAEMOCTh
o1 ONEeKTPOEMKOCTD. bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126



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
https://m.edsoo.ru/ff0c7126

Konpaencarop

52

ONeKTPOEMKOCTbD MJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsDKEHHOrO KOHJIEHCATopa

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

53

JlaGopaTtopHnas pabota
"U3mepenue
BIEKTPOEMKOCTH
KOHJIeHcaropa"

54

[TpuHtmn nercTBUs U
MIPUMEHEHUE
KOHJICHCAaTOPOB,
KOIMHUPOBAJIBHOTO anmnapara,
CTPYHHOTIO ITPUHTEPA.
DNeKTpocTaTU4YeCKast
3aluTa. 3a3eMIIeHue
ANIEKTPONPUOOPOB

55

DIIEeKTPUUECKHUH TOK,
YCJIOBHUSA €T0
CYILIIECTBOBAHUS.
ITocTostuHEbIN TOK. CHa
Toka. Hampsbxenue.
ComnpoTuBieHue. 3akoH
Oma m1g yyacTka 1enu

56

[TocnenoBarenbHOE,
napauieTbHOE, CMEIIaHHOE
COEMHEHUE MMPOBOTHUKOB.
JlaGopaTtopHnast pabota

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



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

«3yueHne CMEIaHHoro
COCIMHEHUS PE3UCTOPOB»

S7

Pabora u mouHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-JleHua

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

58

3axon OMa I HOJIHOH
(3aMKHYTOH)
AIEKTPUYECKOM LIETIH.
Kopotkoe 3aMbIkanue.
JlaGopaTtopHnast pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas
POBOJIUMOCTH TBEPBIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHUBJIEHUS] METAIIJIOB
OT TeMITEPATYyPHI.
CBepXIpoBOIUMOCTh

60

DNEeKTPUYECKUH TOK B
BakyyMme. CBolicTBa
3JIEKTPOHHBIX MTYYKOB

61

[TonynpoBoIHUKH, X
coOCTBEHHAas ¥ pUMECHAast
npoBoAUMOCTh. CBoiCTBa
p—n-nepexona.

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



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

[TomynpoBOAHUKOBBIE
puOopbI

DIIEKTPUUECKHUI TOK B
pacTBOpax M paciuiaBax

62 AIIEKTPOJIUTOB bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c82ba
DIIEeKTPOTUTHIECKAS
JTUCCOLIMAIUS. DIEKTPOIIN3
DIIEKTPUUECKHUI TOK B
razax. CaMOCTOSTEIIbHBIA 1 bu6mmorexa [IOK
63 .
HECaMOCTOSTENIbHBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX
64 MPaKTUYECKOe TPUMEHEHNE bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0c86fc
[TpaBua TeXHUKH
0e30MacHOCTH
65 O06o0maromuii ypok bubnuoteka [JOK
«ONEeKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no
TeMe «IJIEKTPOCTATHKA.
66 [TocTosTHHBIH bubmiorexa HOK
. https://m.edsoo.ru/ff0c8a8a
aneKkTpudeckuii Tok. Toku B
Pa3IMYHBIX CPeax»
Pe3epBHBIN ypoOK.
bu6mmorexa [IOK
67 KonTponbhas pabota no

Teme "DnekTpoarnHamMuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHBIi ypOK.

. bubnmoreka [JOK
68 Obobmaromuii ypo 1o 1 https://m.edsoo.ru/ff0c8f6c
temaM 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHTpoJibHbIe IIpakTHYeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTostTHHBIE MATHUTHI U KX
B3aUMO/ICHCTBHE.
1 MarnautHoe nosie. Bektop 1 bubnmnoreka [HOK
MarHUTHOW UHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIuHuKM MarHuTHOM
WHIYKIIUU
MaruauTHoe nosie
MIPOBOJIHUKA C TOKOM.
9 Onsir Dperena 1 bu6nuorexa [IOK
P o https://m.edsoo.ru/ff0c98fe
Bzaumoneiictere
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnast pabota
3 «M3ydeHne MarHuTHOTO 1 1 bubmorexa [TOK
e https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOMY
JlelicTBME€ MArHUTHOTO
MOJIS Ha TIPOBOIHHK C
tokoMm. Crita Ammepa. BuG 110K
noImoTeKa
4 JlaGopaTtopHnast pabota 1 1
paTopHasi p - https://m.edsoo.ru/ff0c9acO
«HMccnenoBanue nencTBUs
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»



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

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

DneKTpoOMarHuTHas
unaykuus. [Totrok BekTopa
MarHUTHON MHTYKIHH.
O/JC nuaykuyu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGoparopHas paboTa
«HccnenoBanue siBIeHUS
3JIEKTPOMarHUTHOM

HHIAYKOHUW

bu6nuorexa [IOK
https://m.edsoo.ru/ff0Ocal50

NHnykTuBHOCTG. SIBIIEHUE
camounaykuuu. 3/C
CaMOMHAYKIUU. DHEPIust
MAarHUTHOTO TIOJISl KaTyIIKH
C TOKOM.
DJIEKTPOMArHuTHOE MOJe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
WX IPUMEHEHUE!
MTOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI,
JNEKTPOABUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX



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

JacTull, MHAYKIIMOHHAA
IIC4Yb

10

Ob6o06maromuit ypox
«MarsuTtHoOE€ 1noJe.
DNeKTpOMarHuTHas
AHIYKLIUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no
Teme «MarauTHoe 1oJie.
DneKTpoOMarHuTHas
WHTYKITHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO1HbIE MEXaHUUECKUE
Kosie0aHusl.
I"apmonunyeckue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparienue
SHEPrUU

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

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCHUMOCTH TIEpUOIa
MaJbIX KoJebaHui rpy3a Ha
HUTH OT JAJTUHBI HUTH U
Macchl Tpy3a»

14

KonebaTenbHbIi KOHTYP.
CBoOoHBIE
BHCKTpOMaFHI/ITHBIG
KOJIeOaHUs B NAECAIbHOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

K0JIe0aTEIIbHOM KOHTYDE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHECHHSI SHEPTUHU B
UjieaIbHOM KOJIe0aTeIbHOM
KOHTYpE

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

16

[Ipencrasnenue o
3aTyXaroluX KoIeOaHusX.
BeIHyX1€HHBIE
MeXaHUYecKue KojaeOaHus.
Pe3onanc. BeiHyX1cHHBIE
AJIEKTPOMATrHUTHBIE
Kose0aHus

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

17

IlepeMeHHBIN TOK.
CunycouganbHbIN
MIEPEMEHHBIN TOK.
MoOUIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JIEUCTBYIOIIEE 3HAYCHHUE
CHUJIbI TOKA U HAIPSKEHUS

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

18

Tpancdopmarop.
IIpou3BoACTBO, Nepeava u
noTpebaeHne
AIEKTPUYECKON SJHEPIUU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YcerpolictBo 1
MPaKTUYECKOE MPUMEHEHUE
3JICKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
3JIeKTpornepead

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOJCTBE
3nekTpo3Hepruu. Kynerypa
HCITOJIb30BaHUS
AIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HH

21

MexaHnyeckue BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHUSI.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTh 3BYyKa.
I'pomkocTh 3ByKa. Beicota
toHa. TemOp 3ByKa

bubnunorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DNIEeKTpOMarHUTHBIE
BOJHBI, IX CBOMCTBA U
ckopoctb. Ikama
3JIEKTPOMArHUTHBIX BOJIH

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

24

[IpyuHIMIIBI paTHOCBA3U U
TeneBuaeHusd. Pazsutue



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

CPEJICTB CBSI3H.
Pannosmokanus

KontponpsHas padora

but6mmoreka [IOK

25
«KonebaHus 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe
pacrnpocTpaHeHHE CBETa B By OK
26 OJIHOPOJIHOM Cpeie. " JIH/IOTeKa 1
T OHe HEL HCTOMHIK CBETa https://m.edsoo.ru/ff0cd350
JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI
97 OTpa)XEHUs CBETA. bubanorexa [JOK
[TocTpoenne n3zodpaxxeHuit https://m.edsoo.ru/ffOcd4e0
B IIJIOCKOM 3€pKaJie
[Ipenomiienue cBera.
ITommHOE BHYTpEHHEE
b K
28 orpaxenue. [IpenenbHbIN nommorexa [O
https://m.edsoo.ru/ff0cd7f6
YTOJI TIOJTHOTO BHYTPSHHETO
OTpaKCHHUS
JlaGopaTtopHnast pabota
b K
29 «M3mepeHne mokasarest nommorexa O
https://m.edsoo.ru/ffOcd67a
MIPEIOMIICHUS CTEKIIa»
JInn3sl. [TocTpoenne
30 M300paKeHU B TUH3E. bubmuoreka [IOK
®opmyiia TOHKOW JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaGopaTtopHnas pabota



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

«HccmenoBanne CBOMCTB
M300paKeHUH B JIMH3AX»

32

Hucnepcus ceera.
CrnoxHblil cocTaB 6e710r0
csera. LIer. JJaboparopHas
pabora «Habnronenue
JICTIEPCHU CBETa»

33

WnTepdepenius caera.
Judpaxnus certa.
JudpaxknuonHas pemeérka

bubmnoreka IIOK
https://m.edsoo.ru/ffOced22

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspuzanus ceera

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

35

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

36

['panu1IBl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[ToctynaTel cnenuaibHOM
TEOPHUH OTHOCUTEITHHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3ameJIeHne BPEMEHHU U
COKpAIEHUE JITHHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfa42

38

DHeprusi ¥ UMITYJIbC
peﬂ}ITHBI/ICTCKOfI HJaCTHULbI.
CB43b MacChl C SJHEPTUEH 1

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



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIUs
MIOKOSI

KontponpsHas padora
«Ontuka. OCHOBBI

but6mmoreka [IOK

39
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
®otonbl. Dopmyna
40 IInanka. Dueprus u bubmmorexa IOK
' p https://m.edsoo.ru/ffOcfel6
UMITYJIBC (POTOHA
OTKpBITHE U UCCIICIOBAHUE By 10K
nOIMOoTEKA
41 . A.
orospexra. Onrrer https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akoHsb!I poTodddexTa.
YpaBHeHue DUHIITEITHA
42 151 hoTodddexra bubmorexa LOK
s ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTtordpdexra
JlaBnerune cBeta. ONBITHI
43 I1. H. JIeGenena. bu6nunorexa LIOK
XUMHYECKOE IeHUCTBUE https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpocTsa u
MPAKTUYECKOE
44 IIPUMEHEHHUE:

dboTosneMeHT, GOTOATIHK,
coJHeyHas Oarapes,



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

CBETOOMNO

Pemrenne 3aaa4 I10 TEME

but6mmoreka [IOK

4 o
> «TIEMEHTBI KBAHTOBOIA https://m.edsoo.ru/ff0d0302
OITHUKI
Mopens atoma ToMmcoHa.
OmneiTel Pe3epdopaa mo
46 ACCESIHUIO 0-4acTH bubnnorexa LHOK
p t https://m.edsoo.ru/ff0d091a
[Imanerapnas moneinp
aToMa
bubmuorexa [IOK
47 II b
OCTYJIATEL bopa https://m.edsoo.ru/ff0d0afa
H3nydenue u norioneHne
OTOHOB IIPU IIEPEXOJIE
48 g)TOMa co ioro g OBHS bubmorexa TIOK
g ypv https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyrou. Buasl
CIIEKTPOB
BoaHoBEIE cBOMCTBA
vactull. Bomusl ne bpoiind.
49 Kopo HCK 1A HOI-[BOJ'II:I)-IOBOI\/'I bubmmorexa TIOK
PHYCKYIAD https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyY€HHE
OtkpeITHE
PaaroaKTUBHOCTU. ONBITHI
50 Pesepdopna o bubmuoreka [JOK

OMpCACIICHUIO COCTaBa
pPaannOaKTHUBHOI'O
HN3Ty4YCHUA

https://m.edsoo.ru/ff0d0fd2



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

o1

CsoticTBa anbda-, 6era-,
I‘aMMa'I/I3J'Iy‘-IeHI/I$I.
BivstHre paauoakTHBHOCTH
Ha JKUBBIC OPraHU3MbI

52

OTkpeITHE IPOTOHA U
HeuTpoHa. M30Tonsl.
Anbda-pacna.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmnaj.
I'amma-nu3nyuenue

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuu.
SInepHslil peakTop.
[TpoOnemsbl, MepCHeKTUBHI,
DKOJIOTUYECKHE ACIIEKTHI
SIEPHOU SHEPTEeTUKHU

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

54

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtoab! HAOJIIOAEHUST 1
perucTpanuu
AJIEMEHTAPHBIX YACTHII.
Kpyrasrii cron
«DyHaaMeHTaIbHbIE
B3aMMO/ICHCTBHSL.
EnunctBo dusnueckoit
KapTHUHBI MUPA»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0ro Heoda.



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

CozBes3aust, apkue 3BE3/bI,
IIJIaHCTHI, ©X BUAUMOC
nsikenne. CoHeuHast
cucrema

56

Comnnne. Conneynas
AKTHUBHOCTD. ICTOUYHUK
sHepruu CosHIa U 3BE3]

57

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3IbI
TJ1aBHOU
MOCIIe0BATEIHLHOCTH.
BuyTtpenHee ctpoeHue
3B&311. COBpEMEHHbIE
MPEJICTaBICHHUS O
MIPOUCXOXKICHUN U
sBosroiun CoJHIIA U 3BE3]T

58

Mneunsiii [yt — Hama
I'anaktuka. Ilonoxenue u
nemxenne CoJHIa B
I'amaktuke. I'amakTukw.
YEpHbIe ABIPHI B s1pax
raJlakTHK

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus
bonsmioro B3peiBa.
PenukroBoe U3nydeHue.
MeraranakTuka




60

Hepemennsie npodiaembl
ACTPOHOMHH

61

Konrtponbnas padora
«OJIeMEHThI aCTPOHOMMH U
acTpOHU3HKIY

62

O6o6maromuii ypok. Ponb
(U3HUKN U aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM 1 3THYECKOI
chepax nesaTeTbHOCTH
YyeJI0BeKa

63

O6o06maromuii ypok. Posnb
U MecTO (U3HUKH U
aCTPOHOMMUH B
COBPEMEHHOMN HAy4YHOUI
KapTHHE MHUpa

64

O6o06maromuii ypok. Posnb
(dusmueckoit Teopun B
dbopmupoBaHUU
Ipe/ICTaBICHUN O
(du3nyeckoil KapTuHe MHUpa

65

O06o06mmarmuii ypoxk.
MecTto puznaeckoi
KapTUHBI MUPA B 00IIIEM
psIIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX




MIPEJCTABICHUI O IPUPOJIE

Pe3epBHBIii ypOK.
66 MarnauTHoe noiie.

DNeKTpOMarHuTHas
AHAYKLIUSA

Pe3epBHbIii ypok. OnTHKa.
67 OCHOBBI cHIEIMATIBHOM
TEOPUU OTHOCUTEILHOCTHU

Pesepubiii ypok. KBanToBas
buznka. DneMeHTHI
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aCTPOHOMUH U

acTpopU3UKHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME
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https://m.edsoo.ru/ff0d1784




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






