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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHUH K pe3ysibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHON MporpaMMel, npeactaBieHHbIXx B DI'OC
COQ, a Ttaxxe ¢ yuéroM (enepanbHOil paboyeil mporpamMMbl BOCIUTAHUS U
KOHLEMIUHU TpenogaBanus yueoHoro npeaMera «duszmka» B 00pa3oBaTesIbHbIX
opranm3anusax  Poccuiickon ~— @enepanuu, — peaM3yIOIIUMX  OCHOBHBIC
oOpa3oBaTrebHbIE IPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3MKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydvaroumuxcs 10-11 kmaccoB mpu
oOyuenun wux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
AesTeNbHOCTHOTO  monaxona. [Iporpamma 1o  (u3uMKe  COOTBETCTBYET
tpeboBanusiMm OPI'OC COO k MmIaHUPYEMBIM JUYHOCTHBIM, MPEAMETHBIM U
MeTaIpeMETHBIM pe3yibTaTaM 00y4eHHs], a TAK)KE YUUTHIBAET HEOOXOIUMOCTh
peanu3aluu  MEXMNPEIMETHBIX CBA3€H (U3UKH C EeCTECTBEHHO-HAYyYHBIMU
yuyeOHBIMU TpenMeTaMu. B Hell omnpenensitorcss OCHOBHBIE WENH H3YYECHHS
($bU3UKH Ha yPOBHE CPeIHETO OO0Iero 00pa3oBaHus, MJIAHUPYEMBIE PE3yJIbTaThI
OCBOCHMsI Kypca (DU3UKH: JUYHOCTHBIE, METallpeJMETHbIE, MpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

e IUTAHUPYEMBbIE PE3YNIbTAThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM YpOBHE,

B TOM YHCJI€ IPEIMETHBIE PE3yJIbTAThI 10 TOJIaM 00yUYEeHHUS;

e coziepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHuUs.

®du3uka Kak Hayka O HamOojiee OOIIMX 3aKOHaX MPUPOJbI, BBHICTYMAas B
KauecTBe y4yeOHOro IMpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHUW 00 okpyxkatomeM wupe. [lkonbHBIA Kypc QUMK —
CUCTEMOOOPA3yIOIINl  UIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (DU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB M SIBJICHU,
M3ydaeMbIX XUMHUEH, Ouosioruel, pusznueckod reorpadueit u acTpoHOMHEH.
Hcnonb3oBanue M aKTHUBHOE MpUMEHEHUE (U3MUECKUX 3HAHUNM ONpenessieT
XapakTep W pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe HSHEPreTUukH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJyYEHUSI HOBBIX MaTEPUAJIOB C 3alaHHBIMU
cBoiicTBaMu U JApyrux. W3yuenue (u3MKM BHOCUT OCHOBHOW BKJIaJ B
bopMHpOBaHUE €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa oOydaroumxcs, B
dbopMHupoBaHME YMEHUW MPUMEHSTh HAyYHBIM METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU Y4€OHBIX UCCIIEJOBaHU M.



B ocHOBy kypca ¢(u3uku s ypoBHS CpeaHEro o0Imero oodpazoBaHUs
MOJIOKEH PsIi HIeH, KOTOpblE MOXKHO pacCMaTpWBaTh KaK IPHUHIMIIBI €ro
MOCTPOCHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEM KypC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCceX pa3feiioB (PM3MKH, BKIFOYAET
KaK BOIIPOCHI KJIACCHYECKOMW, TaK U COBPEMEHHON (DHU3HKH.

Hoes cenmepanusayuu. B cooTBeTCTBUU ¢ HEW Marepuan Kypca (QU3NKU
0o0bemMHEH BOKPYTr (QU3MUECKUX Teopuid. Bemymmm B Kypce SBISETCS
dbopMupOBaHUE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
mnoJie.

Hoesa cymanumapuzayuu. EE peanuszanusi npeanoyiaraeT MCIOJIb30BaHUE
TYMaHUTApHOTO MOTECHIINANA PU3NIECKONW HAYKH, OCMBICICHHE CBSI3H Pa3BUTHUS
bu3uku ¢ pa3BUTHEM OOIIECTBA, a TaKXKe C MHUPOBO33PEHUYCCKUMH,
HPAaBCTBEHHBIMH H SKOJIOTHYECKUMHU IPOOIEMaMH.

Hoes npuxnaownoii nanpasnrennocmu. Kypc ¢dusuku mnpeanosaraer
3HaKOMCTBO C INHPOKHUM KPYTOM TEXHHUYECKHMX H TEXHOJIOTHUYECKUX
MPUIIOKEHUH U3ydEeHHBIX TEOPHIA U 3aKOHOB.

Hoesa sxonocuzayuu peanusyercs TMOCPEACTBOM BBEIEHUS 3JIEMEHTOB
COJEp)KaHUS, TOCBSIIEHHBIX HKOJOTHMYECKUM MpoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHUEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXIeHUs
npoOsieM  paliOHATBHOTO  MPHUPOJAOIONB30BaHUS M JKOJOTHYECKON
0€30MacHOCTH.

Crep>kHEBBIMH dJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPETHETO OOIIero
00pa30BaHUS SIBIAIOTCS PU3NIECKUe Teopuu (PopMHUpOBaHUE TIPEICTABICHUN O
CTPYKTYpE TMOCTPOCHUST PU3NIECKON TeOpUH, poiid (PyHIaMEHTAIBHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX TIPEJCTABICHHUAX O TMPHUPOJAE, TpaHHIIAX
NPUMEHUMOCTH TEOpPHUH, ISl ONMUCAHMS €CTECTBEHHO-HAYUYHBIX SBICHHNA U
MIPOIIECCOR).

CucTeMHO-ACITENbHOCTHBI TIOAX0A B Kypce (HU3UKH peanns3yercs
OpeXkIe BCEro 3a CYET OpraHu3allid JKCIEPUMEHTAIBHON NeATeIhHOCTH
oOyugaromuxcs. /s 6a3oBoro ypoBHsS Kypca (U3UKU — ITO MCMOJIb30BAHUE
CUCTeMBI ()POHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H JIa0OPATOPHBIX
paboT, KOTOphie B TporpamMme To (u3uKe OOBEIWHEHBI B OOIIMIA CIHUCOK
YUEHUYECKHX TMPAaKTHUECKUX paboT. BeinereHne B yKa3aHHOM IEepeyYHe
71a00paTOPHBIX pabOT, MPOBOJUMBIX JIJISi KOHTPOJS U OLIEHKH, OCYIIECTBIISCTCS
y4yacTHHKaMu 00pa3oBaTeNbHOTO Mpolecca HUCXO[s U3 0COOEHHOCTEH
IUTAHUPOBAHUSA W OCHaImeHusi kabwHera ¢usuku. [lpm 3TOM obecmeunBaercs
OBIIAZICHHE OOYYAIOUIMMUCS yMEHHSMH TPOBOJUTH KOCBEHHBIC HW3MEpEHUS,



WCCIICJIOBAaHHS 3aBUCUMOCTEH (DM3MUECKHX BEJIMYMH W MOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKECHHBIX THITOTE3.

Bonbioe BHMMaHWE yaENseTCs PEIICHUI0 PAcu€THBIX M KaueCTBEHHBIX
3agad. [Ipu 3TOM 17151 pacu€THBIX 3a7a4 MPHOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO
3aJaHHONW (U3WYECKON MOJEIBbI0O, TO3BOJSIONIME MPUMEHAITh H3YUYCHHBIS
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK W3 OJHOTO pasliena Kypca, Tak U WHTETPUPYS
3HaHWS W3 pas3HBIX paslenoB. J[Is KadyecTBEHHBIX 3aJad TMPUOPUTETOM
SBIISIOTCS 3a/laHdsl Ha OOBSICHEHHWE TMPOTEKaHWs (PHU3UYECKUX SBICHUH U
MIPOIIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyromme BpiOOpa (pu3mdeckoil Moaenu
IJISL CUTYaIluu MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PIOC COO k wmarepuanbHO-
TEXHHMYECKOMY OOEeCIeUeHn0 ydeOHOoro mpoiiecca 0a30BBI ypoOBEHb Kypca
bu3nKku Ha YpOBHE CpemHero oOmero oOpa30BaHUs OJKEH H3ydaThCs B
YCTIOBHSIX MPEAMETHOTO KaOMHeTa (GU3NKH WIH B YCIOBUSX WUHTETPUPOBAHHOTO
KaOWHEeTa MPEeIMETOB €CTECTBEHHO-HAyYHOTO NHKiIa. B kabuHere (u3UKU
JOJKHO OBITh HEOOX0auMoe JabopaToOpHOE OOOpYAOBAaHUE /JIs BBINOJHEHUS
yKa3aHHBIX B MPOTpaMMe MO (U3MKE YUYEHHUYECKUX MPAKTUIECKUX padboT u
JI€MOHCTPALIMOHHOE 000pyI0BaHHE.

JleMOHCTpallmoHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUHU C
NPUHIAIIOM MUHUMAJIBHONH JOCTaTOYHOCTH M 00eCleYnBaeT MOCTaHOBKY
MEPEYUCIICHHBIX B MpOorpaMMe MO (QHU3UKE KIFOYEBBIX JIEMOHCTPALMA s
WCCIICIOBAHHUS M3yYaeMbIX SIBICHUH W TPOIECCOB, OSMIMPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMEHECHHIA.

JlabopatopHoe 000pyIOBaHHE I YUYEHHYECKHX NPAKTHUECKHX padoT
dbopMupyeTcsi B BUJIE TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIEYMBAETCS B pacuéTe
OJHOTO KOMIUIEKTa Ha JABYX OOydJarommuxcs. TemMaTHueckue KOMIUICKTHI
1abopaTopHOTO O0OpPYIOBaHUS JODKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM
WCTIOJTb30BaHUH aHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPHUTEIHHBIX CHCTEM B BHJIE ITUPPOBHIX T1a00paTOpuid.

OCHOBHBIMH LIETSIMU H3YyYCHUs (PU3UKH B 00IIeM 00pa30BaHUU SIBISIFOTCS :

e GOpMHUpOBaHNE HWHTEpECa M CTPEMIICHUS OOYyYaIOUIMXCS K HAydHOMY
W3YYCHUIO TIPUPOMABI, Pa3BUTHE MX MHTEIJICKTYadbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJE TO3HAHHS W
dbopMupOBaHHE MCCIEAOBATEIHCKOTO OTHOIICHUS K OKPYKAIOUIIM
SIBIICHUSIM;

e OpMUPOBAHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylibTaTa H3YyYCHUs
OCHOB CTPOCHHS MaTepHH U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;



e hopMHUpOBaHUE YMEHUH OOBICHATH SBIEHUS C HCIOJIb30BAHUEM
(bu3HYeCcKUX 3HAaHUI 1 HAYYHBIX JOKAa3aTEIbCTB;

e (hopMHUpOBaHUE TMPEACTABICHUN O POIU (PUMKHU AJIsi Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue ATUX 1Liesiei obecrneurnBaeTcsl pellieHueM CIeAYIONINX 3a/1a4 B

npoliecce u3yyeHust Kypca GU3HKU Ha YPOBHE CPEIHET0 O0IIero o0pa3oBaHus:

e IPUOOpPETEHHE  CUCTEMBl  3HAHUM 00  O0mMX  (PUBHUECKUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKIIOYAas  MEXaHHUKY,
MOJIEKYJISIPHYIO (U3UKY, JJIEKTPOAMHAMHUKY, KBAHTOBYIO (U3UKY U
AJIIEMEHTHI acCTPOPU3UKH;

e bopMHUpOBaHHE YMEHUH MNPUMEHSTh TEOPETHUECKHE 3HAHUS A
OOBbsICHEHUS (PU3NYECKUX SBJICHUW B TMPUPOAE M s NPUHATHUS
MPAKTUYECKUX PELICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIEHUs pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢bu3nyUeckoil MoJeNblo, 3adad, MOJAPA3yMEBAIOIIUX CAMOCTOSTENIbHOE
co3faHue PU3NUEeCKOl MOJIEIIH, aJIEKBAaTHON yCIIOBUSAM 3a/1a4H;

e IOHUMaHUE (PU3NYECKUX OCHOB M MPUHIHUIIOB ACHCTBUS TEXHHUUECKHUX
YCTPOHUCTB M  TEXHOJOTMYECKUX TMPOILIECCOB, UX BIUAHUS Ha
OKpYXAaIOUIYIO CPENY;

e OBJIQJICHHE METOJaMH CaMOCTOSITEJIbHOIO TJIaHUPOBAHMS U MPOBEICHUS
(bu3HYECKUX SKCIIEPUMEHTOB, aHAJIW3a U UHTEPIPETALNU UHPOPMALIUH,
OTIpEJIEJICHUs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;

e CO3JIaHUE YCIOBUM JUIsl Pa3BUTUSL YMEHUN MPOEKTHO-UCCIIE0BATENBCKOM,
TBOPUYECKOU JE€ATETLHOCTH.

Ha u3ydenue ¢gusuxu (06a30BbIii YpOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HEJENI0),
B 11 kmacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme Mo (¢u3MKe NepeueHb JabopaTOpPHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEH/IOBAHHBIM, YYHUTENb JAellaeT BbIOOD
poBeieHUus J1abOpaTOpHBIX PadOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yUYarOIIUXCS.



COIEPKAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O IIO3HAHUA

®uznka — Hayka o npupone. HayuHble METOIBI TO3HAHUS OKPY KAIOILIETO
mupa. Ponp sKcnepuMeHTa W TEOPUM B NPOLIECCE IO3HAHUS IPUPOJIBI.
DKCHepUMEHT B (PU3HUKE.

MonenupoBanue ¢pu3nuecKuX sIBICHUN U polieccoB. HayuHbie runotessl.
duznyeckue 3aKOHbI M TEOpUH. ['paHUIBI MPUMEHUMOCTH (U3UUECKUX
3aKOHOB. [IpuHIINUIT COOTBETCTBUSI.

Ponb u Mmecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHOM HAYYHON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AnanoroBeie ¥ IMGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexaaundeckoe aBkeHne. OTHOCUTEIBHOCTh MEXaHHISCKOTO JBHKEHHUS.
Cucrema otcuéra. TpaekTopus.

[lepemerienne, CKOpoCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MAaTepUAIbHOM TOYKU, UX MPOEKIIMU HAa OCU CHUCTEMbl KOOPJHMHAT.
CioxxeHune nepeMenieHmil U CJI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsAMOJIMHENHHOEe JBIXeHue. [ 'paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHUs, MYyTH U TepeMeIIeHUs
MaTepUuabHONW TOYKU OT BPEMEHH.

CBoOoaHoe nmajsieHne. Y CKOpeHHe CBOOOIHOTO MaiCHUS.

KpuBonuneitHoe nBuxeHue. JIBkeHHME MaTepuaIbHOW TOYKH IO
OKPYXHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOpPOCTh,
nuHelHas ckopocth. Ilepuon u yactora oOpamieHusi. [leHTpocTpemMuTenrHOE
YCKOpEHHE.

TexHudeckue ycCTpOMCTBa W TMPAKTHUYECKOE IPUMEHEHHE: CIUIOMETD,
JIBIDKCHHE CHApPSAOB, IIEMTHbIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Moaens CHUCTEMBI OTCU€Ta, WJUTFOCTpaIUs KHHEMaTHYECKHUX
XapaKTEPUCTUK JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.



[TaneHue Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmionenne aBuxeHus: tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOIHOTO MaieHHUs.

HamnpagiieHre CKOPOCTH IIPH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmuvie pabomul

N3yueHne HEpaBHOMEPHOIO JBWXKEHUS C LEIbI0  ONPEACIICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXKIY NYTSAMH, NMPONUIAECHHBIMU TEJIOM 3a
MIOCJIE0BATENbHBIE PAaBHBIE MPOMEKYTKM BPEMEHHM IPHU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOU KHIKOCTH.

N3yuyenue ABM>KEeHHs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpyHuun  otHocurensHOocTH [amunes. Ilepseii  3akoH  Herotona.
HNHepupnanbHble CHCTEMBI OTCUETA.

Macca tenma. Cwuia. IlpuHuun cynepno3unuu cuil. BTopoil 3akoH
Herorona s MarepuanpHOM TOYKM. Tperut 3akoH HeroTroHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMHpHOro tsaroreHus. Cuma Tsokectu. IlepBas kocMuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHus (1okosi, CKOJbXeHUsA, kaueHus). Cuia TpeHHs.
Cyxoe Ttpenue. Cusa TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koaduiment
TpeHus. Cuia CONpOTHUBIICHUS NIPU ABUKEHHUU TeJla B )KUIKOCTH WM rase.

[TocTynarenapHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TeNa.

MOMEHT Cuiibl OTHOCUTENIBHO OCHU BpaiieHus. [lmedo cumbl. VYcnoBus
paBHOBECHS TBEPAOIrO TEIA.

TexHu4yeckne ycTpoMCTBa M MPAKTHUYECKOE MPUMEHEHHUE: MOJUIUITHUKHY,
IBUKEHHE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLNH.

CpaBHEHUE MacC B3aUMOICHCTBYIOIINX TEI.

Bropotii 3akoH HproToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIIH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIBEME U TTAICHUM.



CpaBHeHUE CUJI TPEHUS MTOKOS, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCUs TBEPAOrO Tesia. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomel

N3yuyenue aBmxeHus Opycka 1o HaKJIOHHOMU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U
pPE3UHOBOM o0paslie, OT uX AehopMariiu.

HccnenoBanne yciaoBUW pPaBHOBECUS TBEPIOrO TeNa, HMMEIOUIETO OCh
BpAILCHHUS.

Tema 3. 3axkonvl coxpanenusn 6 MmexaHuke

Nmnynbc MaTepuanbHOW TOYKU (TeNa), CUCTEMbI MaTEPHAIbHBIX TOYEK.

I/IMHy.HBC CUJIBI 1 U3MCHCHHUC HUMIIYJIbCA TCJA. 3akoH COXpAaHCHHUA HMIIYJIbCA.
PeaktuBHOE JABUXKCHUC.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckas sHeprus marepuayibHOM Touku. TeopemMa 00 M3MEHEHUU
KUHETUYECKON SHEPTHUH.

[ToTenunanbHas SHEPTHS. [ToTenunanbHas SHEPTUs YIpyro
neopMUpOBaHHON TIpyXHWHBI. [loTeHIManpHAss dHEprusi Tejda BOJIU3H
MTOBEPXHOCTH 3€MIIH.

[loTeHunanbHple U HEMOTEHIMAIbHbIE  CUIbl.  CBs3b  paboOTHI
HEMOTEHIUAJIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW HHEPTHH CUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUUECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTporCTBa U MPAKTUUECKOE MPUMEHEHUE: BOAOMET, KOIED,
MIPY>KUHHBIN MUCTOJIET, IBIKCHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexo1 MOTEHIIMAILHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3yuenne abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsSTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIBI C HU3MEHEHUEM MEXaHMYECKOM
SHEPTHUH TeJla Ha IPUMEPE PACTIHKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mogekyasipuasi pusuka 1 TEPpMOJAHMHAMHUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUM U HX
onbITHOe oOOocHOBaHWe. bpoyHoBckoe nBwkenue. Huddysus. Xapaxrep



IBWKECHHMS U B3aUMOJECHCTBMS YacTHI] BellecTBa. Mojeln CTpOEHUs ra3os,
KUJAKOCTEH M TBEPABIX TEd U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pasmepsl Moiekyid. KonmyectBo BemectBa. IlocTosiHHas
ABorapo.

TennoBoe paBHOBecue. Temmepatypa u e€ wusMmepenue. Illkana
temneparyp Llenbcusi.

Mopens wupeanbHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOpHH HAeaIbHOro raza. AOCOJIIOTHAs TeMmIeparypa Kak Mepa
CpPEeIHEN KMHETHYECKON SHEpPruy TEIUIOBOTO JIBWXKEHUS 4dacTul rasa. lllkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHE MeHzaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3ompouecchl B HA€aIbHOM ra3e ¢ MOCTOSTHHBIM
KOJMYECTBOM  BellecTBa. ['paduyeckoe MpeAcTaBiICHUE H30IMPOIECCOB:
u30TepMa, U30X0pa, u3odapa.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COETUHECHUMN.

OnpiThl 0 TUDPY3UHN )KUIKOCTEH U ra3oB.

Mopnenb 6pOyHOBCKOTO IBUKEHHUS.

Mogaens onbita HTepHa.

OnbITHI, JOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJICCTBUS.

Mogenb, MILUTFOCTPUPYIOLIAst IPUPOLY JAABIEHUSA ra3a Ha CTEHKHU COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIIME YPaBHEHHE COCTOSIHUS HICAIbHOIO Trasa,
M30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamophsie pabomel

Onpenenenue Maccel BO31yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUIN
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCUMOCTH  MEXJAYy  IapamMeTpaMyd  COCTOSIHUS
Pa3peKEHHOrO rasa.

Tema 2. Ocnogvl mepmoouHaMuKu

TepmonnHamuyeckas cCUCTEMA. BnyTtpennss SHEprus
TEPMOJIMHAMUYECKOW CHUCTEMBbl M crnocoObl €€ wu3MmeHeHus. KonuuecTtBo
TEIJIOTHl U paboTa. BHyTpeHHssT sHeprust OJAHOATOMHOTO HJCAIbHOrO Tasa.
Buasl Terionepenaym: TEIIONPOBOAHOCTb, KOHBEKLIHNS, U3ITyYEHUE. Y IeTIbHas
TEIUIOEMKOCTB BelecTBa. Koan4ecTBO TEMIOTHI ITPHU TEIJIONEPEaAUE.



[lonsitue o0 anmuabatHoMm mponecce. IlepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHue MepBOTo 3aK0OHA TEPMOJMHAMUKH K U3ompoleccam. I'padudeckas
HWHTEpIIpeTalys padoThl rasa.

BTtopoii 3akon TepmonuHamuku. HeoOpaTuMocTh MpOLIECCOB B IPUPO/IEC.

TermoBble  MamuHbl.  [IpuHUUNBI  ACHCTBUS  TEIUIOBBIX  MAIHMH.
[IpeoOpazoBanusi SHepruM B TEIJIOBBIX MaruHax. KoadduimeHt mnonae3Horo
nevictBus TeruioBod mamuHbl. [ukn KapHo u ero kodpduuUeHT Mone3HOoro
JENUCTBHS. DKOJIOTHYECKHUE MPOOIEMBbI TEIIIOIHEPTETHKHY.

TexHuueckue yCTpOCTBA W MNPAKTUYECKOE TPUMEHEHHUE: JIBUTATEIIb
BHYTPEHHET'0 CropaHus, ObITOBON XOJOAWIHHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

N3meneHue BHYTpEHHEW HEPTHM Teja MPU COBEPIICHUU PAaOOTHI: BBLIET
poOKu u3 OYyTBUIKK TOJ JCHUCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MyTEéM TpeHHs (BUIEOAEMOHCTpAITHS).

N3menenne  BHyTpeHHEW  dHepruu  (TemmepaTypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT 1Mo aanabaTHOMY pPACHIMPEHHI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopgenun mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomel

N3mepeHnne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn geuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u kKoHaeHcarus. Mcnapenue u kunenue. AGcoatoTHas
Y OTHOCHUTEJIbHAS BJIAXHOCTh BO3AyXa. HacellieHHbIl nap. YenbHas TEIaoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUSI.

Teépnoe teno. Kpucramnmmyeckue u aMmopdHbie Tena. AHU30TPONUA
CBOWMCTB KpuctawioB. JXujakue Kpuctaiiabl. COBpEeMEHHbIE MAaTEpHUAIbI.
[InaBneHue u KpucTayuM3anus. Y AesibHas TersoTa miasiaeHus. Cyomumarus.

VYpaBHEeHUE TEMJIOBOTo OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TOJTYyUYEHUS COBPEMEHHBIX MAaTEpHUAJIOB,
B TOM YKCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCHILLIEHHBIX apOB.

Kunenne npu noHM>XKEHHOM J1aBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaGntonenue HarpeBaHus U IJIABJICHUS KPUCTATMYECKOTO BEIECTBA.



JleMOHCTpanys KpuCcTaJLIOB.
Yuenuueckuu sxcnepumenm, nabopamopmuvie pabomul
N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Paznen 4. JiekTpoauHAMU KA

Tema 1. dnekmpocmamuka

DneKkTpu3auus Tel. JJEKTpUYecKud 3apsd. JIBa BuAa 3JIEKTPUUYECKHX
3apsiaoB. [IpOBOJHUKH, NUAJIEKTPUKU W MOJYIMPOBOJHUKUA. 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsija.

B3aumoperictue 3apsanoB. 3akoH Kynona. ToyeyHBI 3JIEKTPUUYECKUIA
3apsi. Dnekrpuueckoe nojie. Hanpssk€HHOCTD 2yiekTpuueckoro nojst. [punuun
CyHepIo3ULIUU AIEKTPUIECKUX TIOJIEH. JIuaun HanpsHKEHHOCTH
AIEKTPUYECKOTO TOJIS.

Pabora cun anekrpocraruueckoro mojsa. [lorenmman. PasHocTh
NnoTeHIManoB. [IpOBOJHUKM W OMAJIEKTPUKA B DIIEKTPOCTATUYECKOM TIOJIE.
JlnsnekTpuyeckas MpOHUIIAEMOCTh.

DIIEKTPOEMKOCT. Kongencarop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apssKeHHOTO KOHIEHCaTopa.

TexHuueckne yCTpoOMCTBa M MPAKTUYECKOE IMPUMEHEHHE: SJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alllhTa, 3a3eMJICHUE JJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpPYWUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMIT JEUCTBUS JIIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TIOJIE 3apSIKEHHBIX TEJL.

ITpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTAaTUYECKAs 3alUTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAH
MJIACTUH, PACCTOSAHUS MEXKIY HUMH U IUJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtii Inekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUUYECKUM TOK. YCJIOBUSI CYHIECTBOBAHUSA DJJIEKTPUYECKOTO TOKa.
Hctounuku Toka. Cuna toka. [locTOsSSHHBIN TOK.

Hanpsoxenne. 3akoH OMa 7151 y4acTKa LETH.



DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIbHOE CONPOTHUBIICHUE BEILECTBA.
IlocnenoBaTenpHOE, NapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIIKYIIASI CUJIA U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA.
3akoH Owma 11 monHOM (3aMKHYTOM) snekTpuueckoil uenu. Kopotkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAUMOCTH  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMYyUYKOB.

[TonynpoBoguuku.  CoOCTBeHHass W TPUMECHass  MPOBOJAMMOCTh
noTynpoBoAHUKOB. CBOMCTBA p—n-niepexoaa. [1oynmpoBoIHUKOBEIE TTPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M paciuiaBax 3JIEKTPOJUTOB.
DIEKTpOIUTHYECKAS AUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUYECKUd TOK B ra3zax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHbIN
pazpsan. Monuus. [Lnazma.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE IMPUMEHEHUE: aMIepMETp,
BOJBTMETP, PEOCTaT, HCTOYHHKU TOKa, JJICKTPOHATrpeBaTeNIbHBIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH
MO0, TEPMUCTOPBI U (POTOPE3UCTOPHI, TOJYNPOBOJAHUKOBBIA  JTUOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3Mepenne CUiibl TOKa U HapsiKEHUS.

3aBUCUMOCTbh CONPOTHUBIICHUS LIUIUHIPUUECKUX MPOBOJIHUKOB OT JJIMHBI,
MIJIONIAY TIONIEPEYHOr0 CEUCHUS U MaTepurala.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

IIpssMoe u3MepeHue JINEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHE
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHMUSL.

3aBUCUMOCTh CONTPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JEKTPOJIUTOB.

HckpoBou pa3psaa U MpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSSI TPOBOJUMOCTH JUOAA.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMEemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenne 3JIeKTPOABMXKYIIEH CHUIIbl UCTOYHUKA TOKA U €T0 BHYTPEHHETO
COIPOTHUBJICHMUS.

Habmronenue snextpoiusa.

MexnpeaMeTHbie CBA3H



N3yuenue kypca ¢pusnuku 6a30Boro ypoBHs B 10 Kilacce oCyIIecTBIsSETCs C
Y4E€TOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3EH C KypcamMu MaTeMaTHKH,
OHMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYUYHOTO
MO3HAHUSA: SIBJIEHUE, HaYYHBIA (aKT, TUIOTE3a, (hU3nUecKas BEIMYMHA, 3aKOH,
Teopus, HaOIIOIEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pellleHHEe CHUCTEMbl ypaBHEHWH, JMHEWHass QyHKIUS,
napabona, runepOona, uX TrpadUKH U CBOICTBA, TPUTOHOMETPUUECKHE
byHKINU: CHHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMU HA OCHU KOOpPJIHHAT,
CJIO’KEHHE BEKTOPOB.

buonozus: mexanmdeckoe JABW)KEHHE B JKMBOW mpupone, auddysus,
OCMOC, TEII00OMEH >KMBBIX OpPraHU3MOB (BHBI TEIUIONEpEeAadu, TEIJIOBOE
paBHOBECHE), JIEKTPUUYECKUE SBJICHUS B )KMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYJI,
MOJb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeEN,
KUJKOCTEHW U Ta30B, IEKTPUUYECKUE CBOMCTBA METAJUIOB, AJEKTPOJIMUTHYECKAS
JUCCOLMALNS, TAJIbBAHUKA.

l'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHue IBUXKEHHUM C UCTIOIH30BAHUEM MEXAaHU3MOB,
Y4€T TPEHHS] B TEXHUKE, MOAIIUIIHUKH, HCIOJIB30BAHHE 3aKOHA COXPAHEHMS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET U APYTHE), ABUTATENb BHYTPEHHETO
CropaHusi, TmapoBass TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHIUIIUOHED,
TEXHOJIOTUM  TOJy4YEHUS COBPEMEHHBIX MAaTEpHAIIOB, B TOM  YHCIE
HAaHOMAaTEepuajioB, W  HAHOTEXHOJIOTMH,  DJJIEKTPOCTAaTHUYECKas  3allluTa,
3a3eMJICHUE AIEKTPONpHOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTPOHArPEBATENIbHbBIE  MPUOOPBI,  DJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
raJbBaHUKa.

11 KJIACC

Paznen 4. JiekTpoauHaAMHUKA
Tema 3. Macnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA
IlocTosHHbIe MarHuThl. B3amMogeHcTBHE IOCTOSHHBIX  MAarHHUTOB.
MaruuTtHOoe moJsie. BekTop MarHMTHONW WHAYKIUU. [IpUHIMI Cyneprno3uiuu
MAarHUTHBIX MOJIe. JINHMKM MarHUTHON MHAYKIMU. KapTuHa TuHMII MarHUTHOMN
WH]IYKIUH MOJI IOCTOSTHHBIX MarHUTOB.



MarauTHoe 1oJ€ TPOBOJAHMKA C TOkOoM. KapThHa NMHUNA HMHAYKUIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOI'O
MPOBOJIHUKA, KaTymku ¢ TokoM. Omnbeir Opcrena. BzaumogeiicTBue
MIPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moayiab W HampaBiieHue. JIBH>KeHHE 3apsSKEHHOU
YJaCTHUIIbI B OJJTHOPOAHOM MarHuTHOM mosie. PaGota cuibl JlopeHiia.

SlBneHne 3JIEKTPOMAarHUTHOM HWHAYKUUU. [loTOK BEKTOpa MAarHUTHOM
WHOYKIUWA. OJEKTPOABMKYIIAs CHUJIa WHIAYKIUMU. 3aKOH 3JEKTPOMArHUTHOMN
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABWKYILIAS CUJla MHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenua.

NHOyKTUBHOCTh. SIBJIEeHME CAMOMHIYKIMU. OJEKTPOJABUXKYIIas CHia
CaMOMHAYKIIHH.

DHEpPrusi MarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpONCTBa U MNPAKTUYECKOE MPUMEHECHHUE: TOCTOSHHBIC
MAarHUThl, 3JICKTPOMATHUTHI, 3JIEKTPOJBUTATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUYM MHIYKIMA MAarHUTHOTO TIOJIS.

B3aumopelicTBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOIIUTA.

SBIIeHUE PNEKTPOMArHUTHOW UHIYKIIUH.

[Tpasuiio Jlenua.

3aBUCUMOCTbh  DJIEKTPOABIIKYILIEWM CHJIBI HMHAYKIMH OT CKOPOCTH
W3MEHCHHS MAarHUTHOI'O MMOTOKA.

SBieHNE CAaMOVHIYKIINH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydyeHnrne MarHuTHOTrO MOJISl KATYIIKH C TOKOM.

UccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHTYKIIUH.

Pasnen 5. Kosie0anus u BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHblE KOJ1€OAHUA

KonebarenbHas cucrema. CBoOOAHBIE MEXaHUYECKHE KOJIEOAHMS.
[Mapmonunyeckue konedbanus. [lepuon, yactora, ammintyaa u gasa KoaeOaHuil.
IIpyXuHHBIN MasiTHUK. Marematnyeckui MasiTHUK. YpaBHeHue
rapMoHuYeckux kosiebanuil. IlpeBpailieHre 3HEPruuM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarensubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
UJeaNbHOM KOJeOaTeIbHOM KOHType. AHAJOTUsl MEXAY MEXaHUYECKUMHU U
ANEKTPOMarHuTHeIMH KosieOaHusiMu. Popmyrna TomcoHa. 3akoH COXpaHEHHS
HHEPTUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o  3aryxamommx  KoneOaHUAX.  BbIHyXJeHHbIE
MexaHudeckue kosiebanusa. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMarHUTHBIE
KOJIeOaHMUs.

Ilepemennblii TOK. CHHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYJHOE W AECHCTBYIOIIEE 3HAUYECHHE CHIIBI TOKA U
HaIPSKEHHUS.

TpancdopmaTtop. IIpousBoacTBO, nepegava " norpedieHue
AIEKTPUYECKOW DJHEPruh. OKOJOTWYECKME PUCKUM TPU  IPOU3BOJCTBE
aneKkTpodHeprun. KynpTypa HCIOIb30BaHUs 3JIEKTPOIHEPTUU B IMOBCEIHEBHOM
KU3HU.

TexHudyeckne ycTponcTBa U NMPAKTHUECKOE MPUMEHEHUE: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, TUHUU dJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTEIbHOW CUCTEMBI (MPYKUHHBIA WIH
MaTEeMaTUYECKUN MAATHHK).

HaGnronenue 3aTyxaronmx KojaeOaHu .

HccnenoBanne cBOWCTB BBIHYKICHHBIX KOJIEOAHUI.

Habmonenue pe3oHanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUISL JIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHanc mnpu mocienoBaTEIbHOM COECIWHEHUM PpE3UCTOPa, KaTyIIKU
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mopenb JIMHUM 3JIEKTPOIIEPEIayH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJA MalbIX KOJEOAHHWM Ipy3a Ha HUTHU
OT JIJIMHBI HUTU U MACCBI Ipy3a.



HccnenoBanne TMEpeMEHHOTO TOKAa B LENM U3  IOCIEJ0BATEIbHO
COEMHEHHBIX KOHJIEHCATOPAa, KAaTYIIKW U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpPOMAZHUNIHbBLE 60IHbL

MexaHnueckue BOJHBI, yclaoBUs pacnpoctpaHenus. I[lepuon. CkopocTh
pacnpocTpaHeHus W JJiMHA BOJHBL. llomepeuHble M MPOJOIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHHIECKUX BOJIH.

3Byk. CkopocTthb 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS M3JYYEHHUS] DICKTPOMATHUTHBIX
BOJIH. B3anmHas opueHtauus BeKkTopoB E, B, V B 3ieKTpOMarHuTHOM BOJIHE.
CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKCHUE, MPEIOMIICHHUE, TTOISpU3allns,
mudpakius, uarepdepenius. CKOpocTh dEKTPOMArHUTHBIX BOJIH.

[ITkana 3Me€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHHe 3JIeKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIUTIBI paAUOCBSI3U U TeNEeBUAEHUs. Paanonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuueckue ycTpoHWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JAUArHOCTUKA B TEXHUKE U MEIULIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neyp.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpocTpaHEHUE ONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HICTOYHHK 3BYKa.

HabGnroneHue oTpakeHus ¥ MpesIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue naTepdepeHinu u 1upakinn MeXaHu4eCKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnroneHue cBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJION U
4aCTOTOU KoJieOaHUM.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)KCHHE,
MpeJIoOMIICHHE, ToJIApr3aIus, Tudpaxiuys, “HTepPepeHITus.

Tema 3. Onmuka

I'eomerprueckas onruka. I[IpsMonuHelrHOE paclpOCTpaHEHUE CBETa B
ogHopoaHOuU cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHne nzodpakeHui
B IJTOCKOM 3€pKaJe.

[Ipenomnenne cBeta. 3aKkoHbl TMpeEIOMIIEHHS cBeTa. AOCOIIOTHBIN
nokaszarenp npenomieHus. IlonHoe BHyTpeHHee oTpaxenue. 1IpenenbHsblii yron
MIOJTHOTO BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceeta. CiaoxHbI coctaB 6enoro ceta. LBer.



CobOuparomue M paccewBarolue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTosIHME W ONTHYECKasl cujia TOHKOW JnH3bIl. [locTpoenue nzobpaxkeHuil B
coOuparoux ¢ pacceuBaloIIUX JuH3ax. DopMysna TOHKOW  JIMH3BI.
YBenuyeHue, 1aBaeMoe JIUH301.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonnoBas ontuka. Muatepdepenunst cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOACHUS MAKCUMyMOB M MHUHHUMYMOB B HHTEp(hEpeHIMOHHON
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakmus cBera. dudpaxkinmonHas pemérka. YcioBue HaOMOACHUS
IJIaBHBIX MAaKCUMyMOB T@pU MaJ€HUU MOHOXPOMATHUYECKOIO0 CBETa Ha
IUGPaKIMOHHYIO PEIIETKY.

ITonspusauus ceera.

TexHuueckure ycTpoWcCTBa M TMPAKTUUYECKOE NPUMEHEHHE: OYKH, IyTa,
doToamnmapaT, MPOSKIMOHHBIA amnmapat, MUKPOCKOI, TEJIECKOIN, BOJOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHEWHOE pacIpOCTPAaHEHHUE, OTPAXKEHUE M TPEIIOMIICHHUE CBETA.
OnTuueckue npruOOpBHI.

IlonHOE BHyTpeHHEE OTpakeHue. Mojenb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEJIECKONa.

HaGnronenue naTepdepeHnu crera.

HaGnronenue nudpakiuuu cBera.

Habmonenue nucnepcuu cBera.

[lonyueHue cniekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue crekTpa ¢ MOMOMIbIO AUPPAKITUOHHON PEHIETKY.

HabGmonenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomel

N3mepenue nmokazaress NpeaoMIeHUs CTEKa.

HccnenoBanuie cBOWCTB M300paKeHUH B JIMH3AX.

Habmonenue nucnepcuu cBera.

Paznes 6. OcHOBBI cienAJIbHOM TEOPUH OTHOCUTEJIbHOCTH

['panunbl  OpUMEHMMOCTH  KJIacCHUYeCKOM  MexaHuku. [locTynaTsl
CHEIUANIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOYJSL CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTENBHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeaJieHue  BpPEMEHU U
COKpAleHHUE JJIMHBI.



9Hepr1/151 U UMITYJIbC pCHSITI/IBHCTCKOI;'I qaCTHUILBI.

CBsA3b Macchl C JHEPrue€id M HMIYJIbCOM PEISITUBUCTCKON YaCTHIIBI.
DHeprust MoKosl.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®oronsl. Popmyna I[lnanka cBsi3M dHEPruM (POTOHA C €ro YaCTOTOM.
DHeprust ¥ UMITYJIbC GOTOHA.
OtkpeiTie U uccnenoBanue ¢oroddpdexra. Onbitel A. I'. Cronertona.

3akoHbl GpoTodpdexra. YpapHenue DitHirerina aia ¢poroddpdexra. «Kpacnas
rparuiia» ¢porodddexra.

JlaBnenue cBera. OnbiTe! I1. H. JIeOGenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHudyeckne yCTpoMCTBa M MPAKTUUECKOE NMPUMEHEHHUE: (DOTOAIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHTHETO (oTOdPdeKTa.

CBeToauo.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pe3epdopaa 1mo paccesHuio o -4acTHIL.
[Inanerapuas moxenp aroma. Ilocrynatel bopa. M3nydenuwe u morjioiieHue
(hOTOHOB TIpU TIEPEX0JIe aTOMa C OJHOTO YPOBHS DHEPrUM Ha Apyroil. Buisl
criekTpoB. CIIEKTp ypOBHEN SHEPTrUM aTOMa BOJAOPOA.

BonHoBeie cBoiicTBa yactull. Bomnbel ne bpoinga. KopmyckynsipHo-
BOJIHOBOM yaJIN3M.

CHOHTaHHOE U BBIHYXK/ICHHOE WU3JIyUCHHE.

TexHudeckue ycTpoHCTBa M MPAKTUUECKOE MPUMEHEHHUE: CIIEKTPaIbHbIN
aHau3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbiTa Pesepdopaa.

OmnpeeneHue JUIMHBI BOJIHBI J1a3epa.

Ha6nronenue nuHeMvaThIX CIIEKTPOB U3TYICHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

Hab6ntonenue nuHevaToro cuekTpa.

Tema 3. Amomnoe a0po



DKCIIEpUMEHTHI, J10Ka3bIBAIOLIUE CIIOXKHOCTb CTpPOEHHUs sAnpa. OTKpbITHE
paauoaktuBHOCTH. OmnbiTel  Pe3epdopna mno  ompeaeneHdio  cocTaBa
paanoakTUBHOrO wu3nydeHus. CBoicTBa anbda-, OeTa-, TramMma-u3ITydeHUs.
BinsHMe paioakTUBHOCTH HA KM BBIE OPTaHU3MBI.

OTtkpeiTHE TTpOTOHA U HelTpoHa. HykinoHnHas moaens siapa [elizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacmaa. DJIEKTpOHHBIH W TIO3UTPOHHBIA Oera-pacnan. [lamma-
U3JIly4eHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. JleekT macchl sapa.

AnepHble peakuuu. JleneHue U CUHTES s€EP.

SAnepusiii peaktop. TepmosinepHsiii cunTe3. [IpoGiieMbl U MEPCIEKTHUBBI
AJIEPHON DHEPTETUKU. DKOJIOTUYECKHUE ACIIEKThI IAEPHON SHEPrETUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HaOJIIOIEHUS U PETUCTPALIUU FI€MEHTAPHBIX YACTHUII.

dyHaaMeHTanbHble B3auMOJEHCTBUA. EnuHCTBO (u3Mueckoil KapTHUHBI
MHpa.

TexHuueckne yCTpoHCTBA W MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP,
kamepa BunbcoHa, sepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TYMK NOHU3UPYIOIINUX YaCTHII.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Paznen 8. JiiemeHTBI acTpOHOMUM H acTPOGU3NKH

Ortanbel pa3BuTUs acTpoHOMHH. [IpuUKIagHOE W  MHUPOBO33PEHUECKOE
3HA4YE€HUE ACTPOHOMMUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKUe 3BE3IbI, MUIAHETHI, UX BUIUMOE
JIBUOKCHUE.

ComHeunas cucrema.

Comnuue. ConHeuHast akTUBHOCTb. McTounuk sHeprum CoiHua U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMma «CHEeKTpajJbHBIM KJIacc —
CBETHUMOCTB». 3BE3/IbI T'JIABHOM MOCJICIOBATEIILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJISl 3BE3]1 TJIABHOW IOCIIEAOBATEINBLHOCTU. BHYTpEHHEE CTPOEHUE
3BE31. COBpPEMEHHBIE MPEACTABICHUSI O TPOUCXOXKACHUH U HBotoIMKu CoHIa
U 3BE3J. DTanbl )KU3HU 3BE3]I.

Mneunsiii [lyte — Hama [Nanmaktuka. [Tonoxenue n aBuxenne ConHua B
lNanaktuke. Tunbl ranakTuk. PamuoramakTuku v KBazapbl. YEpHBIE ABIPHI B
AApax rajlaKTUK.



Bcenennas. Pacmmupenne Bceenennoil. 3axkon Xa006na. PazGeranue
rajnakTuk. Teopus bonbuioro B3peiBa. PenukroBoe usirydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMHUHU.

Yyenuueckue nabnooenus

Habmonenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TMPUJIOKEHUNH ISl ONpENEeICHHUs] TIOJIOKEHHUsSI HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/1Hsi CeBepHOro MoJylapus u
SIPKUE 3BE3BI.

Ha6monenus B Teneckon Jlynsl, mianet, Mneuynoro IlyTtu.

Oo6o0maromniee NOBTOPEHUE

Ponb ¢u3uku W acTpoHOMUM B SKOHOMUYECKOH, TEXHOJIOTHMYECKOM,
COLIMAJILHOM M 3THUYECKOM cdepax AesTENbHOCTH YelIOBEKa, pPOJib U MECTO
GU3MKM W acTPOHOMHHM B COBPEMEHHOW HAay4YHOM KapTUHE MHUpPa, pOJIb
¢busnueckoil Teopur B GOPMUPOBAHUU MPEICTABICHUN O (PU3UUECKON KapTHUHE
MHUpa, MeCTO (U3MUECKOW KapTHUHBI MHUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABIECHUN O TPUPO/IE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusnuku 6a30Boro ypoBHs B 11 kiiacce ocyiiecTBisercs ¢
y4E€TOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3EH C KypcamMu MaTE€MAaTHKH,
OHMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsamus, CBA3aHHbIE C U3YUYEHHUEM METOJ0B HAyYHOTO
MO3HAHUSA: SBJIEHUE, HayYHbIH (akT, TUIOTEe3a, (u3nuecKas BEJIMYMHA, 3aKOH,
Teopus, HaAOIIOEHUE, IKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pPEUIEHUE CUCTEMBl YPAaBHEHHI, TPUTOHOMETPUUYECKHE
byHKINU: CHHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMU HAa OCHU KOOpPJHHAT,
CIIOKEHUE BEKTOPOB, MPOU3BOJHBIE JJIEMEHTAPHBIX (DYHKIUH, MPU3HAKU
no00Msl TPEYroJIbHUKOB, ONpeIeNeHUE IUIOMaAu IUIOCKUX (GUryp u oobéma
TeJ.

buonocus: »>nexkrpuyeckue SIBIEHUS B KUBOW MpUpOJE, KojieOaTelbHbIE
IBWKEHHUSI B JKUBOW TNPUPOAE, ONTHUYECKUE SBJIEHUA B JKUBOM MPHUPOJE,
NEUCTBUE paIualli Ha KUBbIE OPTaHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKasl CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALIIMYECKON  PEIIETKH,
CIIEKTpaJIbHbIA aHAJIU3.

l'eocpaghusi: MarHuTHBIE TONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX PV,
boToCchEMKA 36MHOM MOBEPXHOCTH, MPEJCKA3AHUE 3eMIICTPSICEHU M.



Texnonocus: nUHUU QJCKTpoIicpcaady, ICHECPATOp ICPEMCHHOIO TOKA,
QJICKTPOABUTATCIIb, MHAYKIIMOHHAA IICYb, paaap, paI[I/IOHpI/IéMHI/IK, TCICBU30D,
AdHTCHHA, Teﬂe(i)OH, CBI’I-HG‘IB, HpOGKL[HOHHBIﬁ arIapar, BOJJOKOHHAs OIITHKA,
COJIHCYHAasd 6aTapeﬁ.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «@Du3uka» Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus (0a30BbI  ypPOBEHb) JIOMKHO OOECHEYUTh  JIOCTHIKEHHE
CJICTYIONTUX JTUYHOCTHBIX, METAIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE pE3yNbTaThl OCBOEHUS YydyeOHoro mpenMera «Duzmka»
JIOJKHBI ~ OTpakaTb ~ TOTOBHOCTb M CHOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBAThCS  C(POPMUPOBAHHOW BHYTPEHHEH TMO3ULIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpPHUEHTALIMM, MO3UTUBHBIX BHYTPEHHHX YOEXKICHH,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTSIM POCCHUUCKOro 0OIIecTBa,
paclIMpeHue JKU3HEHHOrO ONbITa W OMNbITa JEATEIbHOCTH B IIPOLECCE
peanu3aly OCHOBHBIX HAIIPABJICHHM BOCHUTATEIBHOM NESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKIaHCKOrO BOCIMTAHMS:

chOpMHUPOBAHHOCTh  TPAXAAHCKOM  MO3UIUMU  oOydaromierocs  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 0OIIECTBA;

OPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEYECKUX T'YMaHHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX T'PAKIAHCKOTO
oOILIeCTBa, yYaCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHONW OpraHU3alllig;

YMEHUE  B3aUMOJECHCTBOBATh C  COLMAJIBHBIMHM  HHCTUTyTaMU B
COOTBETCTBHHU C UX (PYHKIHUSIMH U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUNCKOU IrPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHKECHUIM
poccuiicKuX YYEHBIX B 00J1aCTH GU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
NEATETBHOCTU YYEHOTO;



OCO3HAHUE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHWE K MHUPY, BKJIIOYasl O3CTETUKY HAyYHOTO
TBOPYECTBA, NMPUCYIIETO (PU3nUecKoit HayKe;

5) TpyaA0BOro BOCIMTAHUS:

HWHTEpeC K pa3nu4HbiM chepaM npodhecCHoHATBHON JAesSTEeIbHOCTH, B TOM
YHUCJIe CBSI3aHHBIM C (PU3MKONW M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oyaymiei mpodeccuu U peaau3oBBIBATh COOCTBEHHBIC >KU3HECHHBIC
TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa3OBaHUIO B
obnactu PU3UKU HA TIPOTSHKEHUU BCEH KU3HMU;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh IKOJIOTUYECKOW KYJIbTYphl, OCO3HAHUE TJI00AIBHOTO
XapaKTepa IKOJOTUUECKUX TTPOoOIeM;

IUIAHUPOBAHUE WM OCYLIECTBIICHUE JCUCTBUU B OKPYXKAKOWLIEH Cpele Ha
OCHOBE 3HAHMS 1eJIeH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacuIupeHue OmbITa JNESITEIHPHOCTH IKOJIOTHUUECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3MUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOH JEATEeIbHOCTH, FOTOBHOCTh B IIpOIlecCe
u3ydyeHus: (U3MKU  OCYIIECTBISATH TMPOCKTHYIO M  HCCIEI0BATEIbCKYIO
NeSTeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIe el CTBUS
ba3oBble Jornueckue aeicTBUA:
CaMOCTOSITEILHO  (OPMYJIUPOBATh U aKTyaJIM3UPOBATh  MpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENU ACATEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU HX
JIOCTHOKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS] B PaCcCMATPUBAEMBIX
(UBUYECKUX SBJICHUSX;
pa3pabaThIBaTh MJIAH PEIICHUS MPOOIEMBI ¢ YUETOM aHaIu3a UMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHBBI B JCSATEILHOCTb, OIICHUBATh COOTBETCTBUE
PE3yIbTATOB LIEJISM, OLICHUBATh PUCKHU MOCJIEACTBUN IEATCIIBHOCTH;

KOOPJAWMHUPOBATh W BBINOJHATH PpabOTy B  YCIOBHUSIX PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciienoBaTeabckme 1eCTBUS:

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMHU MOHATUSIMU U METOJAaMU
(bu3UYeCKON HaYKH;

BJIaJIETh ~ HaBBIKAMU  Y4YEOHO-MCCIICIOBATEILCKOM W IPOCKTHOM
NEATeTLHOCTH B 00jactTh (U3UKH, CHOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITETLHOMY  TIOMCKY  METOJOB  pelieHus 3amad  (QU3UYECKOro
CoJIepKaHUsl, TPUMEHECHHIO Pa3IMYHBIX METOJIOB ITO3HAHUS,

BJIQJIETh BHJAMHU JCSATEIBHOCTH IO TOJYYCHUIO HOBOT'O 3HAHMS, €ro
WHTEpIIpETAlliU, MNPeoOpa3OBaHUI0O U TMPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX
CUTYaIUsAX, B TOM YHCJIEC MIPU CO3JaHUN YICOHBIX TPOCKTOB B 00J1aCTH (HYU3UKH;

BBISIBJISITh TPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PeIIeHHs, HAaXOAUTh apryMEHTHI I JI0Ka3aTeIbCTBa
CBOUX YTBEP)KJICHHH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TIOJIYYEHHBIE B XOJ€ pelIeHUs 3aJayd pPe3yJIbTaThl,
KPUTHYECKH OILICHUBAaTh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHECHHE B
HOBBIX YCIIOBHUSAX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIC 3aJayu B 00pa3oBaTEILHOMN
NESATeTLHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHb 3HaHUA MO (U3MKE B TMPAKTHUYECKYIO 00JIacTh
KU3BHEICATEITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIC UJICH, MIPEIJIaraTh OPUTUHAIIbHBIC MOIX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]]a4UH, JOMYCKAIOIINE AIbTCPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIaJIETh HABBIKAMH TOJyuYeHUs] mHopMauu (HU3NYECKOro CoAep>KaHus
W3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIATh MTOUCK, aHAJIU3,
CHUCTEMATH3alMI0 U UHTEPIPETAHNI0 HHOOPMAIIMU PA3IMYHBIX BUIOB U (popM
MpeCTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTh HH(POPMAITUY;

HCIIOJB30BaTh cpelcTBa HMH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PEIICHUM  KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 ¢ COONIOJIeHHEeM TPeOOBAaHUM SPTOHOMUKHU, TEXHUKH



0e30MacHOCTH, TUTUEHBI, PecypcocOepeKeHrs, MPABOBbIX U ITHUYECKUX HOPM,
HOPM HH(OPMALIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOr0 COJEpPKaHMS B Pa3IMYHBIX (hopmaTax ¢
yu4€TOM Ha3HayeHUss MHPOpPMAaLUM W 1EJINeBOM ayAUTOpPUH, BBIOWpas
ONTUMAJIbHYIO (POPMY MpEACTaBICHUS U BU3YATU3ALINH.

KoMMmyHuMKaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eliCTBUS:

OCYHIECTBJIATh OOIIEHHE Ha Yypokax (U3MKK MU BO BHE-YpOUHOH
NesITENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallud W CMSTr4arh
KOH(JTUKTBHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJIb30BaTh  MpEUMYIlecTBa  KOMAaHIHOM |
WHIUBUIYaTbHON paOOThI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JIEHCTBUU C y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)X0ro YjeHa KOJIEKTHBA;

OpUHUMATh €M COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €€ JOCTUKEHUIO: COCTABIISTH IUIAH JIEWCTBUIA,
pacnpenensTh poid ¢ y4€TOM MHEHHH YYaCTHUKOB, OOCYXXJaTh Pe3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa M KaXJOr0 y4yacTHHKA KOMaHIbl B
001l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIE MPOEKTHI, OIEHUBATh HUAECH C TO3UIUU HOBU3HHBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh MO3UTHUBHOE CTPATErMUECKOE IOBEJACHUE B Pa3IMYHBIX
CUTYalLUAX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHBIE yHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh  ITO3HABATEIBHYIO JIEATEIBHOCTh B
obnmactu (U3MKKM U ACTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U
bopmMyIMpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTABIATH IIJIAH PEIICHUS] PACUETHBIX U KaUY€CTBEHHBIX
3a/1a4, TUIAaH BBITIOJIHEHUS TPAKTUYECKOW pPabOThl ¢ Y4ETOM MMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANIOUTCHHI;

JaBaTh OLICHKY HOBBIM CUTYalIMsIM;



paclMpsATh paMKH  y4eOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHNM;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEIlICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crioco0cTBOBaTh (DOPMUPOBAHHUIO M TIPOSIBICHHUIO JIPYAUIUUA B 00JIACTH
(GU3KMKHK, TIOCTOSHHO TIIOBBIIIATH CBOW OOpa30BaTCNbHBIA W  KYJIBTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTEJJIEKT:

JaBaTh OICHKY HOBBIM CHUTYyaIUsIM, BHOCHTh KOPPEKTHBBI B JICATCILHOCTD,
OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB IICIISIM;

BJIQ/ICTh HABBIKAMHU TIO3HABATENbHOW pedrekcud Kak OCO3HAHUS
COBEPIIAEMbIX JICHCTBUH M MBICIUTEIBHBIX IPOIECCOB, MX PE3YIbTaTOB H
OCHOBaHMUI;

UCIIOJIB30BaTh NPHEMBI pedIeKCHM IS OIICHKHM CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

yYMETh OIICHUBAaTh PUCKW M CBOCBPEMCHHO NPHHHMATh PEIICHHUS MO X
CHI)KCHHMIO;

MPUHUMATh MOTHBBI W apryMEHTBHI JIPYTrUX TPU aHAIU3E PE3YIbTaTOB
TeSITeIbHOCTH;

MPUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTHI JIPYTrUX TPU aHAIU3E PE3YJIbTaTOB
JESITeTbHOCTH;

MPU3HABATh CBOE MIPABO M MMPABO APYTHX Ha OIIHOKH.

B mporiecce 1OCTHXEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIPOTPAMMBI
no ¢Gusuke I YPOBHS CpeIHEro oOimero oOpa3oBaHus y OOydYarolmuxcs

COBEPIIIEHCTBYETCS OMOIMOHAIBHBIH WHTEJICKT, TIPEATOIar afoIIHiA
c(hOpMUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO0  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHME, BHJIETh HAINpaBJiCHHUS pPa3BUTHS COOCTBEHHOMN
HMOIMOHATILHOMN cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHUE, CIOCOOHOCTh aJanTHUPOBATHCS K
HMOILIMOHATIBHBIM W3MEHEHUSIM M TPOSBIATH THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKIIOYAIOIIEH CTPEMIIEHHUE K TOCTHUKEHUIO 1IeJIN
U yCcrexy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JI€WCTBOBATh UCXO/sl U3 CBOUX
BO3MOKHOCTEH;



AOMIATUHU, BKJIIOYAIONIEH  CIMOCOOHOCTh TMOHMMATh  3MOLMOHAIBHOE
COCTOSIHME JpPYIHX, VYUWUTHIBaThb €ro IMpH OCYIIECTBICHUH OOILEHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOMIMX CHOCOOHOCTH  BBICTpaumBaTh
OTHOUICHUS C IPYTUMHU JIFOAbMU, 3a00TUTHCA, MPOSBIISATh HHTEPEC U pa3peliaTh
KOH(JTUKTBHI.

NPEAMETHBIE PE3YJIbTATBI

K xoniy obyuyenuss B 10 kiiacce mpeameTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE TOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y 00yHJaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh HA TIPUMEpax Poib U MECTO GU3UKH B (OPMHUPOBAHUHU
COBpEMEHHOW HAayYHOW KapTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTHH, B TPAKTHUECKOMN NESITeTbHOCTH JTFO/ICH;

YYUTHIBATh TPaAHUIBl MPUMEHEHHUS HW3YYCHHBIX (U3MUECKUX MOJEICH:
MaTepualibHasi TOYKa, WHEpIUalbHas cUCTEMa OTCuYéTa, abCOJIOTHO TBEPIOE
TEJO, WCATbHBIA Ta3, MOJEIH CTPOCHHS Ta30B, KUIKOCTEH W TBEPIBIX TEI,
TOUYCYHBIN JIEKTPUUSCKUN 3apsij MPHU pelieHIH (PU3NIecKuX 3a1ad;

pacrio3HaBaTh (U3UYECKHE SBJICHUS (MPOIECChl) M OOBICHATH HX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYISIPHO-KHHETUYECKOW TEOpUU CTPOCHHUSI
BEIIECTBA W  DJIGKTPOJMHAMUKH: PABHOMEPHOE U  PaBHOYCKOPEHHOE
NpsIMOJIMHEWHOE JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, JBUKEHUE IO
OKPYXXHOCTH, HWHEpLusi, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKOE
JABW)KCHUE, CTPOCHHE KUAKOCTEH M TBEPABIX Tel, M3MEHEHHEe 00bEMa Tel Mpu
HarpeBaHuM (OXJAXJICHUH), TEIUIOBOE pPaBHOBECHE, UCIIAPEHUE, KOHACHCAIUS,
TUTaBIICHUE, KPUCTAIIM3AIMs, KHUICHHE, BJIAKHOCTh BO3[yXa, IOBBIIICHUE
JAaBJICHUs Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYyZE, CBSI3b MEXIY
napamMeTpaMM COCTOSIHUSI Ta3a B H3OMpoIeccax, »dJeKTpu3auus Ted,
B3alMOJICHCTBUE 3aPAI0B;

OIMCHIBAaTh MEXaHUYECKOE ABM)KCHUE, UCIIONB3Ysl PU3NICCKUE BEITMUNHBI:
KOOpJIMHATa, MyTh, MEpEMENIeHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, Cuja,
UMIYJIbC  TeNa, KUHETHYeCKas dJHEpPrus, TMOTSHIMAIbHAs  JHEPTrus,
MeXaHn4yecKkass paboTa, MeXaHWYeCKass MOIIHOCTH; MPU OMHCAHUU TPABUIHHO
TPAaKTOBAaTh (PM3UUECKUN CMBICT UCTOJIB3YEMBIX BEIWYMH, UX O0O3HAUYCHUS U
eIMHUIIBI, HAXOIUTH (DOPMYIIBI, CBSA3BIBAIOININE TaHHYIO PU3NICCKYIO BEITHUNHY
C IPYTUMH BETUIHHAMU;

OINMCHIBATh HM3yUYCHHBIC TEIUIOBHIE CBOWCTBA TENI W TEIUIOBBIC SIBIICHUS,
UCTIOJIb3YsS (PU3MUYECKHE BEJIMYMHBI: JIABJIICHUE Tra3a, TeMIlepaTypa, CpeaHss



KUHETHYECKAsI DHEPIUs Xa0THYECKOTO JBUKECHUS MOJIEKYI,
CPEIHEKBAAPATHUYHASI CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOThI, BHYTPEHHSS
sHeprusi, pabora rasza, KOIP(PUIMEHT TOJE3HOTO JICUCTBUS TEIUIOBOTO
JBUTATENd; TpPU ONHCAHUU TPABWIBHO TPaKTOBaTh (U3UUECKUN CMBICI
UCIOJIb3YEMbIX BEIMYMH, WX O0003HAUYECHUS U €JUHUIBI, HAXOIUTh (POpPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BEITMUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEUIECTBA U
AIEKTPUUECKHE SIBICHHS (MPOLECCHI), HUCIOJb3Ys (PU3NYECKHE BEIUYUHBI:
AIEKTPUUYECKUN 3apsl, SJIEKTPUUECKOE M0JIE, HANPSHKEHHOCTD OIS, TOTEHIMAT,
Pa3HOCTh MOTEHLHUAJIOB; MPHU OMUCAHWUU MPABUIBHO TPAKTOBATh (U3HMUYECKUIN
CMBICIT HCIIOJIb3YEMBIX BEJIWYUH, MX OOO3HAYEHUSI W EIUHUIIbI; YKa3bIBaTh
dbopMyibl, CBS3BIBAIONIME JaHHYI (QU3MYECKYIO BEIUYUHY C JIPYTUMU
BEJINYNHAMU;

aHANMM3UPOBAaTh  (U3MYECKUE TMPOLECChl M  SBJICHHUSA, HCIOIb3YS
¢du3nyuecKkre 3aKOHbI W MPHUHIMUIBI: 3aKOH BcemMupHoro tsarotenus, I, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpAaHEHUS MEXAHWYECKOW DSHEpPruU, 3aKOH
COXpaHEHHs] UMIYJIbCa, IPUHIUII CYNEPHO3ULMHU CHJI, IPUHLINI PAaBHONPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYJISIPHO-KUHETUYECKYIO TEOPHIO
CTPOCHHMS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEAHEN KMHETHYECKON dHEPTUU
TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI ¢ aOCOJIOTHOM TeMmmepaTypoi, NEpBbIM 3aKOH
TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUsS JJEKTPUUECKOTO 3apsaa, 3akoH Kyiona,
IIPU 3TOM PA3IHYaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe
BBIPAKEHUE U YCIIOBUS (TPaHHULIbI, 001aCTH ) IPUMEHUMOCTH;

OOBSICHATb OCHOBHBbIE MPUHIMUIBI JEHCTBUS MAallMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inydarh YCIOBHUS UX OE€30MACHOr0 MCIOJIb30BaHUS
B [IOBCETHEBHOM KU3HM;

BBINIOJIHATD JKCIEPUMEHTBI MO0 HCCIEAOBAHUIO (DU3UYECKUX SIBICHUU U
IIPOLIECCOB C HMCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHU, MPU 3TOM
dbopmynupoBath MpodiieMy/3agadyy W THUIOTE3y Y4EOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIHpOBaTH BHIBOBL;

OCYIIECTBIISTh NPSIMbIE U KOCBEHHBIE M3MEpPEHUsl (PU3NUYECKUX BEIUYMH,
IpyU 3TOM BHIOMPATh ONTUMAJIbHBIA CIOCOO M3MEPEHHS U UCIOJIb30BATh
M3BECTHBIE METObI OLIEHKHU MOTPEIIHOCTEN U3MEPEHMII;

UCCJEeNOBAaTh 3aBUCUMOCTH MEXAY (PU3NYECKMMH BEJIWYMHAMHU C
WCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUM, IPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNbTAThl MOJYUYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B
BUJIE TAOJIUI U TpaUKOB, AeNaTh BHIBOJABI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;



coOr01aTh TpaBuiia 0€30MaCHOTO TPyJa IMPH MPOBEICHUU HCCIIeIOBAHUN
B paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOW U MPOEKTHOM
NEATEIbHOCTU € HUCIOJb30BAaHUEM  M3MEPUTENIBHBIX  YCTPOWCTB WU
1abopaToOpHOro 00OPYAOBAHUS;

pemaTth pacu€THble 3a7a4dl C SIBHO 3aJaHHON (U3NYECKOM MOCINbIO,
UCIOJIb3Ysl (pU3NYECKHE 3aKOHbl M TMPUHLHUIIBI, HA OCHOBE aHaju3a YCIOBHS
3a/layd BBHIOMPATH (PU3UUYECKYIO MOJENb, BBIACHATh (PU3MUYECKHUE BEIUYUHBI U
dbopmybl, HEOOXOUMBIE ISl €€ pEellleHHUs], TPOBOJIUTh PACUETHl U OLIEHUBATH
PEANbHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3HUUECKON BEIMYUHBI;

pemarb Ka4eCTBEHHbIC 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYHMBYIO LEMOYKY PACCYXKIEHUW C OMOPOW HAa M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHHUS;

UCIIOJIb30BaTh ~ NpPH  pEUIeHWH  y4eOHbIX  33Jad  COBpPEMEHHBIE
WH(OPMAIIMOHHBIE  TEXHOJOTHUU  JUIs MIOUCKA, CTPYKTYPUPOBAHUS,
UHTEpNpETallMd W  TpPEJCTaBlIeHUs y4eOHOM M Hay4YHO-IOMYJSPHOM
uHdopMaIMM, TOJYYEHHOM M3  pa3IMYHbIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOTYyYaEMYIO HH(DOpMAIHUIO;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HayKu, OOBSICHEHHE MPOILECCOB OKPYKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
it obOecrieueHuss 0€30MacHOCTH MpuU  oOpallleHHuH ¢ [pubopaMu |
TEXHUYECKUMHU YCTPOUCTBAMHU, ISl COXPAaHEHUS 3A0POBbS U COOIIOIEHUS HOPM
AKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOIIEH Cpelie;

paboTaTh B TpYIIEe C BBIIIOJHEHUEM PpA3JIMYHBIX COIMAIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYIIbl, PAMOHATBLHO pacHpeieisiTh OO0S3aHHOCTH U
IJIAHUPOBATh  JACATEIBHOCTh B HECTAHOAPTHBIX CUTyalUHUsX, aJEKBaTHO
OLICHMBATh BKJaJ  KaXJOr0 W3 YYaCTHHUKOB TPYINIIbI B  pELICHUE
paccMaTpuBaeMoi MpoOIeMBbl.

K xoniy obyuyenuss B 11 kiiacce mpeameTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JE€MOHCTPUPOBATh Ha MPUMEPAX PoJib U MECTO (PU3MKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTUH, B PAKTUYECKON NESITENBHOCTHU JIOJIEH, LIEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoi KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI TPUMEHEHHS] H3YUYEHHBIX (U3MUECKUX MOJCIICH:
TOYEUHBIA JIEKTPUUECKUN 3apsll, Jyd CBETA, TOYEUHBIA HCTOYHUK CBETA,



sepHas MOJeNIb aToMa, HYKJIOHHas MOJENIb aTOMHOIO sipa TpU PEIIeHUU
bu3nUecKux 3a1ay;

pacrio3HaBaTh (U3UYECKHE SBJICHUS (MPOILECChl) M OOBICHATH HX HA
OCHOBE 3aKOHOB JJICKTPOJMHAMHUKH ¥ KBAaHTOBOW (HU3MKHU: SJICKTpHUUYECKAs
MIPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XMMUYCCKOE, MAarHUTHOE JICHCTBHSI TOKa,
B3aMMOJICCTBHEC  MarHWTOB, O3JIEKTPOMAarHWTHas  WHAYKIHUSA, JCHCTBUE
MarHMTHOTO TIOJII Ha TIPOBOJHUK C TOKOM U JBWDKYIIMHCS — 3apsj,
AJICKTPOMArHUTHBIC KOJICOaHWS M BOJIHBI, MPSAMOJIMHEHHOE PacIpOCTpPaHCHHE
CBeTa, OTpaKEHHUe, MpeoMiieHrne, HHTepdepeHIns, Tudpakus U MOIIpU3aIns
CBeTa, Iucrnepcust cBeta, porodnekrpuueckuii 3pdext (hotorddexr), cBeToBOE
JaBJICHWE, BO3HUKHOBEHHWE JMHEHYAaTOro CHEKTpa aToMa  BOJOpOJA,
€CTECTBEHHAs U UCKYCCTBEHHAS PaU0aKTUBHOCTD;

OIKMCHIBATh M3YUYEHHBIC CBOMCTBA BEMICCTBA (JICKTPUUYECKHUE, MarHUTHBIC,
ONTHYECKHE,  DJICKTPUUECKYID  MPOBOJUMOCTh  Pa3IMYHBIX  Cpel) W
AJICKTPOMArHUTHBIC SIBJICHHS (IIPOIIECCHI), MUCIOJIB3YsI (PU3NUECKHE BEIIMYUHBI:
DIIEKTPUYECKHIA 3apsijl, CUjla TOKA, SJICKTPUUECKOE HAMPsHKEHHE, IIEKTPHUECKOe
COINPOTUBIICHUE, PAa3HOCTh IOTCHIIMAJIOB, JJICKTPOABIIKYIIAas cuja, padboTa
TOKa, WHIYKIUS MarHUTHOTO Toisi, cuiaa Awmmepa, cuna Jloperma,
WHIYKTUBHOCTh KATYIIKH, JHEPTHUS DJIEKTPUYECKOTO0 W MAarHUTHOTO IIOJICH,
MEePUO M YacToTa KojiebaHui B KojeOaTeTbHOM KOHTYpE, 3apsii M CHJIa TOKa B
nporecce TapMOHMYECKUX  JJIEKTPOMArHUTHBIX  KonebOaHuii, (oKycHOe
pPacCTOSIHME W ONTHYECKasl CHJIA JUH3BI, TIPH OMUCAaHUU TPABUIBHO TPAKTOBATH
(GU3MYECKUI CMBICT HWCIOJB3yeMbBIX BEIMYMH, MX OOO3HAUCHUS W CIUHUIIBI,
YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIME JAaHHYIO (HU3MYECKYI0 BEIWYUHY C
JAPYTUMH BETMYNHAMH,

ONHMCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS M IPOIECCHI, HCIOIL3YS
(bu3MYeCKre BEIMYHUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, DHEPIHsl U UMITYyJIbC (OTOHA, TIEPUOJ TOIypacmajga, dHEPTus
CBS3M aTOMHBIX sJiep, NPH OINMCAaHWW TPaBUIBLHO TPAKTOBaTh (DH3WUYCCKUN
CMBICIT HCIIOJIb3YEMBIX BEJIWYMH, WX OOO3HAYEHUS W CIUHHUIIBI, YKa3bIBaTh
GopMyJIBl, CBS3BIBAIOIIKME JaHHYI (U3HYECKYIO BEIWYUHY C JPYTUMH
BEJIMYMHAMH, BBIUYUCIIATH 3HaUCHUE (PU3HUCCKON BEIIMUUHBI,

aHATM3UPOBAaTh  (PU3WYECKUE TIPOIECCHI W SBICHUS, HCIOIB3Ys
¢dusnyecKkue 3aKOHbI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO H
napajuieIbHOTO COCOUHEHHsI MPOBOAHHUKOB, 3akoH Jxoyms—JleHma, 3akoH
AJIEKTPOMArHUTHOW WHAYKIMM, 3aKOH TPSIMOJIMHEHHOTO pPacIpOCTPaHCHHS
CBETa, 3aKOHBI OTPaXCHHsI CBETa, 3aKOHBI IMPEIOMIICHUS CBETa, ypaBHEHHUE
OntamTeriHa s GoTodddexTa, 3aK0H COXpaHEHUS SJHEPTUU, 3aKOH COXPaHCHHS



UMITYJIbCA, 3aKOH COXPAaHEHHUs DJICKTPUYECKOTO 3apsiaa, 3aKOH COXpaHEHUS
MacCOBOT'O YHCIIa, OCTYyJIaThl bopa, 3aK0H paJlnOaKTUBHOTO pacmaia, Mpu 3TOM
pa3nuyuaTh  CJIOBECHYI0 (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQXCHHE U YCIOBUS (TPAHUIIBI, 00JIACTH ) MPUMEHUMOCTH;

ONpEeNeNATh HANpaBIEHUWE BEKTOpa WHAYKIMM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHIJIbl Amriepa u cuiibl JlopeHia;

CTPOWTHh M ONHUCHIBaTh M300pakeHHE, CO3/1aBaeMOE IJIOCKHM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJTHATh JKCIIEPUMEHTHI MO0 HMCCIEAOBAHUIO (PU3NYECKUX SBICHUN W
MPOIIECCOB C KCIIOJNIB30BAHUEM TIPSMBIX U KOCBEHHBIX M3MEpPEHUH: MPH 3TOM
dbopmynupoBath TMpodiieMy/3aqady W TUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TPEJIOKEHHOTO O00OPYIOBAaHHS, MPOBOIUTH OMBIT H
(bopMyITHPOBATH BEIBOJIBI;

OCYIIECTBIATh MPSMbIE ¥ KOCBEHHBIE M3MEPECHUs (PU3UYECKHX BEIHYMWH,
IpU 3TOM BBIOMpATh ONTHMAIBHBIA CIOCOO W3MEPEHHS U HCIOJIb30BaTh
W3BECTHBIC METO/IbI OIIEHKU MOTPEITHOCTEN N3MEPEHHUIA;

UCCIIEJIOBATh 3aBUCUMOCTH (DM3MYECKHX BEJIMYMH C HCIOJIb30BaHHUEM
OpSIMBIX M3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PHUKCHUPOBATH
pe3yabTaThl MOJTYYSCHHON 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHUJIE TaOIHIl U
rpaduKoB, AeNaTh BBIBOABI IO Pe3ybTaTaM MCCIEIOBAHNUS;

coOro1aTh TpaBuiia 6€30MacHOro TPy/la MPH MPOBEACHUH HCCIIeI0BaHUN
B paMKax y4eOHOIro 3KCIepUMEHTa, yU4eOHO-HUCCIIeOBATENLCKON U MPOSKTHON
ACSITENFHOCTH  C  WCIONB30BAaHUEM  W3MEPUTENBHBIX  YCTPOHCTB U
1ab0paTOPHOro 00OPYAOBAHUS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJlaHHOM (U3MYecKoil MOjenblo,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHalW3a YCIOBUS
3aJa4d BBIOMpPATh (DU3MYECKYIO MOJEINb, BBIACIATh (DU3MUECKHE BEIUYHHBI U
dbopMyIbl, HEOOXOAUMEBIE ISl €€ pElIeHHUs], TPOBOAUTh PACUYETHl U OIEHUBATH
peabHOCTh MOJIYYCHHOTO 3HAUYCHUS (PU3MUECKON BETMUUHBL,

pemiaTth KauyeCTBCHHBIE 3a]1a9H1: BBICTPaNBaTh JIOTUYECKH
HETMPOTHBOPEYMBYIO IIETIOYKY PACCYKICHUH C OMOPOW HAa M3yYEHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHUS;

UCTIONB30BaTh  MPU  pEHICHHWH  Y4eOHBIX  3a7ad  COBpPEMEHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHMH  JUJIS  TIOMCKa, CTPYKTypUPOBaHUS,
UHTEpPIpEeTallid HW  TPEICTaBICHHWs y4eOHOW ©  HAyYHO-TOMYJISPHOU
uHbOpMAIMH, TIONYYCHHOH W3 Pa3IU4YHBIX HCTOYHHUKOB, KPHUTHYECKHU
aHAJIM3UPOBATH MOJTy4aeMyI0 HHPOPMAIIHUIO;



OOBSACHATh NPUHLIMIIBI JEUCTBUS MAaIUH, NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB, pasznuyaTh yCIOBUA WX 0€30MacHOro  HMCIOJIb30BAHUS B
MOBCEHEBHOM KU3HU;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3zBUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MHPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM KU3HU
mis  obOecrieueHuss 0e30MacHOCTH MpuU  oOOpallleHHMH ¢ [pubopaMu |
TEXHUYECKUMHU YCTPOUCTBAMHU, JUIsl COXpaHEHUs 3J0POBbS U COOIIOIEHUS HOPM
AKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpelie;

paboTaTh B TpYIIEe C BBIIIOJHEHUEM PAa3JIMYHBIX COIMAIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYIIbI, PALMOHAIBHO pacHpenelisiTh OO0S3aHHOCTH U
IUIAHUPOBATh  JACATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUHsX, aJEKBaTHO
OLICHMBAaTh  BKJAJ  KaXJOro W3 YYaCTHUKOB TpYyNIbl B  peIICHUE
paccMaTpuBaeMoi MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacos DJIeKTPOHHbBIE
HaunmveHoBaHHe pa3esioB H TEM (undpoBbie)
Ne n/m Kontpoabubie | IIpakTnuyeckue
NporpamMMbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsl
pecypcsl
Pazgen 1. PUBUKA U METObI HAYYHOI'O ITIO3HAHU S
1.1 ®Du3rKa 1 METOBI HAYIHOTO TIO3HAHUS 2 Bubmorexa [IOK
’ A e https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2
Pazpen 2. MEXAHUKA
bubmmoreka [JOK
2.1 K
HHEMATHKA 3 https://m.edsoo.ru/7f41b{72
Bubmorexa LIOK
2.2 Hunamica 7 https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
2. 1 1
3 3aKOHbI COXpaHEHHsl B MEXaHUKE 6 hitps:/m.odsoo.ru/7f4 172
Hroro no pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMMUKA

31 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKON 9 | bubmmoreka [JOK
’ TEOpHHN https://m.edsoo.ru/7f41b£72
bubmmoreka [JOK
2 1 1
3 OcHOBEI TepMOAHAMK1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 Bubmorexa LIOK



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

®Da30BbI€ TEPEXOBI

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

Hroro no pazneny 24
Pazpea 4. 9JIEKTPOJJUHAMUKA
bubmoreka [JOK

4.1 IIeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41b£72
42 ITocrosnubIi 3nekTpuyeckuit Tok. Toku 12 bubmmoreka [JOK

’ B Pa3INYHBIX CPENax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (uudposble)
Ne n/m Kontpoabubie | IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypesl
Pa3pen 1. QJIEKTPOJUHAMHUKA
11 MaruutHoe nose. DneKTpoMarHuTHas 1 | 3 Bubnuorexa IJOK
’ MHIYKLUS https://m.edsoo.ru/7f41c97¢
Hroro mo pa3zemy 11
Pazpnen 2. KOJIEBAHUS 1 BOJIHbI
21 MexaHn4eckue U 31EeKTPOMAarHUTHbIE 9 | Bubmmorexa IJOK
’ Kosie0aHust https://m.edsoo.ru/7f41c¢97¢c
29 MexaHn4eckue U 31EeKTPOMAarHUTHbIE 5 | Brbmorexa [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
Bbubmmoreka [JOK
2.3 Onrmiia 10 3 https://m.edsoo.ru/7f41c97¢
Hroro mo paznemy 24

Pasnen 3. OCHOBBI CIIEIIUAJILHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CIIELIMANIBHOM TEOpUU 4 | Bubmorexa LIOK
’ OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazueny 4
Paznen 4. KBAHTOBASI ®U3UKA

4.1 DNeMEeHTHI KBAaHTOBOW ONTHKHU 6 Bubmmorexa [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/7f41c¢97¢

42 C 4 Bbubmuoreka [JOK
’ TpoeHie atoMa https://m.edsoo.ru/7f41c¢97¢
Bbubmmoreka [JOK
4.3 ATomHOE A7po 3 https://m.edsoo.ru/7f41c97¢
Hroro mo paznemy 15

Pa3pen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 6) al acTpOpHU3UKH 7 bubmmorexa TIOK
’ JICMCHTRI CTPOHOMMUH H acTp https://m.edsoo.ru/7f41c97¢
Wroro mo pazmemy 7
Paznen 6. OGOBIIAIOUIEE IOBTOPEHUE
Bbubmmoteka [JOK
6.1 Obo0umaromee nosToperHe 4 https://m.edsoo.ru/7f41c97¢
HWroro mo pa3zemy 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME



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




INOYPOYHOE IIVTAHUPOBAHHUE

10 KJJACC
KoauvecTBo 4YacoB DJIeKTPOHHbIE
Ne ara undpoBbIe
Tema ypoka Kontpoabubie | IIpakTnuyeckue A op
n/n Bcero H3y4yeHusi = oOpa3zoBaTe/bHbIE
padoThI padoTsl
pecypcesl
®dusuka — Hayka 0 IpHPOJIE.
1 Hayunsie MCT(}),;H HOEH;)HI/IH 1 bubmorexa LIOK
e https://m.edsoo.ru/ff0c32¢2
OKPY)KaIoIIeTo MUpa
Ponp u MecTo Qpu3nku B
OPMHPOBAHUH COBPEMCHHO
2 fap HOI;I KapTUHBI l\fn a, B 1 bubmorexa OK
e P N pa, https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOH IeITeIbHOCTH
JTFOJIEH
MexaHndeckoe IBMKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUIECKOTO | Bubmorexa [IOK
newxeHns. [lepemenienne, https://m.edsoo.ru/ff0c3508
CKOPOCTb, yCKOPEHHUE

4 PaBHOMEpHOE NpsIMOIMHENHHOE | bubmmoreka LIOK
JIBIKCHHC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE 1 bubmmoreka [JOK
JIBIOKECHHUE https://m.edsoo.ru/ff0c372¢

6 CBo0o1HOE TajieHHe. Y CKOpeHHe | bubmroreka [JOK
CcBOOOIHOTO TaJIEHHS https://m.edsoo.ru/ff0c39¢cc

7 KpusosmHeitnoe nBMXeHUE. 1 Bubmorexa [IOK



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

JIBmxeHne MaTepraabHOI TOUKH IO
OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[TpuHIMIT OTHOCUTENBHOCTH

bubmmroreka [JOK

Wmmynse cuibl. 3aK0H COXpaHEHUS
uMIyabca. PeakTuBHOE ABUXKEHHE

8 lammnes. aeprmanbHble CHCTEMBI
pHu https://m.edsoo.ru/ff0c3be8
otcuera. [lepBerii 3akoH Hprotona
Macca tena. Cuna. IIpunnun
9 CyIIepHo3uLNH cruil. Bropoii 3akoH Bubmmorexa LIOK
ynep ) P . https://m.edsoo.ru/ff0c3bed
HeloToHa s MaTepuanbHON TOYKH
10 Tpetwnii 3axon HetoToHa 1t bubmroreka [JOK
MaTEPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTCHHUSI.
11 Cwita Tsoxectu. [lepBast brGmmorexa IOK
P https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyrocrtu. 3akos ['yka. Bec bubmmorexa LIOK
Tena https://m.edsoo.ru/ff0c3el8
Cua tperust. Koadoumment
13 TpeHust. Cuia COpOTHBIICHUS TIPH Bbubmmorexa [IOK
ABVO)KEHHUH TeJla B KUIKOCTH UITA https://m.edsoo.ru/ff0c3f76
rase
[MoctynarensHOE U BpaliareilbHOES
14 JIBHDKEHHE a0COIIOTHO TBEPIOTO bubmmoreka [JOK
Tena. MomeHT cuibl. [linedo cuibl. https://m.edsoo.ru/ff0c41a6
‘YenoBust paBHOBecuUs TBEPIOIO TeIa
Hmnynsc matepuanbHOi TOUYKH,
15 CHCTEMbI MaTE€PHUaIbHbIX TOYEK. bubmmoreka [JOK

https://m.edsoo.ru/ff0c43d6



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

16

PaGora ¥ MOIIHOCTH CHIIBI.
Kunerunueckas sneprus
MartepuansHOi Touku. Teopema 00
H3MEHEHHY KMHETHYECKOH dHeprun

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

17

[ToTenunanpHas 3HEPTHSL.
INoTeHnnanbHast 3HEPTHA YIPYro
e OpPMUPOBAHHOM NPYKUHBI.
INoTeHunanbHas sHEpPrus Teia
BOJIM3U NMOBEPXHOCTH 3eMIIH

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

18

TloreHmansHBIC U
HEMOTEHI[HAIbHEIE CHIIBL. CBS3b
padoThl HEMOTEHIHUAILHBIX CHII C
H3MCHCHHEM MEXaHHUECKOM
9HEPrUM CHUCTEMBI Tell. 3aKOH
COXpaHEHMsI MEXaHUYEeCKOH
SHEPruu

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

19

JlabopatopHas padora
«MccnenoBanue cBsi3u pabOTHI
CHJIBI C MU3MEHEHNEM MEXaHUIeCKOH
SHEPTHU Teja Ha IIpUMepe
PACTSDKEHHS! PE3HHOBOTO JKIyTa

20

KonrposbHas paboTa 1o treme
«Kunematuka. /luHamuka. 3aKOHBI
COXpaHEHHsSI B MEXaHHKE»

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

21

OCHOBHBIE TOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKO I
TeopuH. bpoyHoBCkoe IBUKEHHE.

bubmmorexa [JOK
https://m.edsoo.ru/ff0c4dc2



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

Hudpdysms

22

XapaxTep ABUXKEHUS U

B3aNMOIEHCTBHS YaCTHI[ BEIIESCTBA.

Mopenu cTpoeHus Tazos,
KUAKOCTEH U TBEPABIX TEI

23

Macca monekyn. Kommuectso
BeniectBa. [locTossHHAast ABOTraapo

24

TerutoBoe paBHOBecHE.
Temneparypa u €€ usmepeHue.
Ikana remnepatyp Lleabcust

25

Wneanbusiii ra3 B MKT. OcHOBHOE
ypaBaenue MKT

bubmmroreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcouoTHas TeMIiepaTypa Kak
Mepa cpeqHel KHHETHYEeCKOH
OHEPTUU OBUKCHUS MOJICKYIL.
Ypasuenne Menzeneena-
Kiraneiipona

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

27

3akoH JlampToHa. ["a30BBIE 3aKOHBI

28

Jlaboparopnas pabora
«MccnenoBanue 3aBUCUMOCTH
MEX/y MapaMeTpaMH COCTOSHHS
Pa3pexREeHHOTO ra3ay

29

HW3omporieccs B HIeaTbHOM rase i
uX rpajuueckoe NpeacTaBiIeHue

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

30

BayTpenHsist sHeprus
TEPMOANHAMUYECKOH CUCTEMBI U

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

CIIOCOOBI € N3MEHCHUS.
Konu4ecTBo TEIoOThI U padora.
BHyTpenHss sHeprus
0JIHOATOMHOTO HJIEaJIbHOIO Ta3a

31 Buap! tennonepenauu Bu6mmorexa LIOK
A per https://m.edsoo.ru/ff0c5c36
VnenbHas TeNI10EMKOCTD BEILIECTBA.

1 KonmuectBo TeroTs! npu Bubmorexa LIOK
Terutonepeade. AanadaTHbIH https://m.edsoo.ru/ff0c5¢36
porecc

13 IlepBelii 3aKOH TEPMOAMHAMUKHU U bubnuorexa [JOK
€ro IpUMEHEHUE K U30IpoLeccaMm https://m.edsoo.ru/ff0cSefc
HeoGparumocts nporeccos B

34 npupoze. Bropoii 3akon Bubmiorexa [IOK

prpoze. BTop https:/m.edsoo.ru/f0c6230
TEPMOIUHAMHKH

35 [puanmn gevicteust u KIT/Q Bubmorexa LIOK
TEIUIOBOI MallIMHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KITJ]

37 DKoJIOTHYeCKHe TPOOIEMBI
TEIIOOHEPTreTUKU
O6001aIHI YPOK

38 «Monekyns Has}{,p ¢uzuka. OCHOBBI Br6mmorexa LHOK

Y2Ip ‘ https://m.edsoo.ru/f0c6938
TEPMOTUHAMUKI»
KonTponbsHas paboTa 1o reme
Bubmmorexa [JOK
39 «MonekynspHas ¢usrka. OCHOBBI

TEPMOAUHAMUKU»

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

ITapoo6pa3zoBaHue 1 KOHICHCAIHS.

bubmmoreka [JOK

40
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS U OTHOCHUTEIbHAS
41 BIIOKHOCTH BO3yXa. HachImeHHbIH buGmmorexa LIOK
AYXd. B https://m.edsoo.ru/ff0c64d8
map
Teépnoe teno. Kpucrammnueckue u
aMopdHBIe TeJTa. AHU30TPOIUS
42 CBOI\/'Ip((}’)[‘B KPHUCTAJJIOB }Klf Kue bummorexa IOK
P ) A https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMEHHBIC
MaTepHabI
[InaBneHue 1 KpUCTAIUTU3ALIKS.
43 V nenpHas TEmIOTA IIABICHUS bumorexa OK
’ https://m.edsoo.ru/ff0c6708
CyOnumanus
bubmmrotexa [JOK
44 VYpaBHeHHE TEIIOBOro OalaHca
PABHEHHE TEILTIOBOT H https://m.edsoo.ru/ff0c6820
Dnexrpu3anus Tei. DIeKTPUIeCKUn
45 3apsi. JlBa BHIa SJIEKTPUUECKUX bumorexa [OK
AL A i https://m.edsoo.ru/ff0c6bec
3apsaoB
[IpoBOAHMKH, TUIIEKTPUKH U
46 MTOJIYIIPOBOHHUKH. 3aKOH Bubmorexa LIOK
COXPaHEHUs DJIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiia
B3aumopeiictBue 3aps10B. 3aKoH
47 Kynona. Tode4HbI# dJeKTprIeCKHi buGmmorexa IOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsi
43 Hanps»x€HHOCTB 2J1EKTPUYECKOTO bubnuorexa HOK

nouist. [IpuHIun cyneprnosuunu

https://m.edsoo.ru/ff0c6df2



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

3NIEKTpUYEeCKUX nojueil. JImann
HaMNpsKEHHOCTU

49

PaboTa cui1 3eKTPOCTATHUECKOTO
noust. [Torennman. PasHocTs
IMOTEHIHAIOB

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

50

HpOBO}IHI/IKI/I 1 IUDJICKTPUKHU B
QJICKTPOCTAaTUYECCKOM II0JIC.
I[I/ISJ'IGKTpI/IquKaﬂ TNPOHUIIAEMOCTH

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

51

OnexrpoémkocTts. Konnencarop

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

52

DNEeKTPOEMKOCTB ILJIOCKOTO
KOHJIeHCAaTOpa. DHeprus
3apsDKEHHOTO KOHIEHCAaTopa

Bubmorexa LIOK
https://m.edsoo.ru/ff0c72¢0

53

JlaboparopHas pabota "M3mepenue
ANMEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHUIMI KEHCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAIBHOTO
anrmapara, CTpyHHOTro IIpUHTEpa.
DNIeKTpOCTaTHYECKas 3alluTa.
3a3zemiieHue 3JIeKTPOpPUOOPOB

55

DEeKTPUYECKUH TOK, YCIOBHUS €ro
cymectBoBaHus. [10CTOSHHBIHN TOK.
Cuna Toka. Hanpspkenue.
Comporusiienne. 3akoH Oma st
y4acTKa Iern

56

HOCJ’IQHOB&TQJ’IBHoe, TapauiebHOE,
CMCIHIAHHOC COCIUHCHUC

Bubmorexa LIOK
https://m.edsoo.ru/ff0c7410



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

npoBoHKKOB. JIaGopaTopHas
paboTa «3ydeHne cMenIaHHOrO
COEIUHEHUS PE3UCTOPOBY»

57

Pa6oTa u MoHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

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

58

3akon OMa 11 ITOJTHOK
(3aMKHYTO) 3JICKTPUICCKON IICTH.
KopoTtkoe 3ambikanue.
JlaGoparopnas padora «/3mepeHue
DJIC uCTOYHMKA TOKA U €r0
BHYTPEHHETO COIPOTHUBIICHUS

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

59

OneKTpoHHAas IPOBOAUMOCTD
TBEPBIX METAIOB. 3aBUCHMOCTh
COIPOTHBICHUS METAJLIOB OT
TeMmeparypsl. CBepXIPOBOJUMOCTh

60

DNeKTpUYeCKUil TOK B BaKyyMe.
CBOICTBA 3IEKTPOHHBIX IIyYKOB

61

INonynpoBoaHUKH, UX COOCTBEHHAS
U IIPUMeCHast IPOBOAUMOCTb.
CBolicTBa p—n-epexoa.
ITonynpoBOHUKOBEIE IPUOOPEI

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

62

DNeKTpUYeCKUii TOK B PaCTBOPax U
paciuiaBax 3JIeKTPOJIHTOB.
DNeKTPOIUTUYECKAs! AUCCOLUALIMS.
DnexTposn3

bubmmroreka [JOK
https://m.edsoo.ru/ff0c82ba

63

ONeKTpUYECKUil TOK B rasax.

Bubmurorexa [JOK



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

CaMOCTOSATETHHBIN U
HECAMOCTOSATENbHBIN pa3psil.
Mounnus. [Tnazma

https://m.edsoo.ru/ff0c84ae

DneKTpu4ecKue mpudopsl U

64 YCTPOMCTBA M UX MPAKTHYECKOE | Bubmoreka [IOK
npumeHenue. [IpaBuna TeXxHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0maromuit ypok | Bubmoreka [IOK
«DNEKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbsHas paboTa 1o reme

66 «Onexrpocraruka. IlocTosSHHBII | bubmmorexa [IOK
3NeKTpuUYecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAax»

Pe3zepsHblit ypok. KonTpoabHas

67 a6or")ra o TZS[C v 1 Bu6mmorexa HOK
? , https://m.edsoo.ru/ff0c8c56
'"OnexTpoauHaMUKa"

68 PesepsHEIi ypok. O600mIarommit | bubmmoreka LIOK

ypox o Temam 10 knmacca

https://m.edsoo.ru/ff0c8f6¢c

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68



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
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
o
Jr:;-n Tewa ypoxa Bcero Konrpoavnre | Ipaxtuieckue fll:;:el-mn :)Ig]?;l;zzl;fenbﬂue
padoTbI padoThI pecypest
ITocTostHHBIE MarHUTHI U UX

1 B3auMoJeicTBHE. MarHUTHOE TMOJIE. | bubmoreka [JOK
BekTop MarHUTHON MHIYKIMN. https://m.edsoo.ru/ff0c9778
JIvHNM MarHUTHON MHTyKIINN
MarHuTtHOe 1oJie MPOBOJAHUKA C

) TokoM. OmbIT Dpcrena. | bubmmoreka [JOK
B3aumopeiicTBre TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabora «M3yueHne

3 MaFHIl/:I)THOf“)O HOJ];')ISI KaTyI_HKI/Iy: 1 1 Bubmiorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOMY
JleiicTBHe MarHUTHOTO TIOJIST Ha
TPOBOAHUK ¢ TokoM. Cuita Ammepa.

4 Jlaboparopnas pabora | | bubmmoreka [JOK
«HccnenoBanue NCHCTBUS https://m.edsoo.ru/ff0c9ac0
TOCTOSIHHOTO MarHUTa Ha paMKy €
TOKOMY
JleticTBHEe MarHUTHOTO TIOJIST HA

5 JBIOKYILYIOCS 3apsDKEHHYIO | bubmmorexa LIOK

yactuny. Cuna Jlopenua. Pabora
cuisl Jlopenna

https://m.edsoo.ru/ff0c9df4



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

OeKTpOMarHuTHasE MHAYKIIHUS.
IloTok BekTOpa MarHUTHOM
unaykuuu. D/1C naaykunu. 3akoH
3JIEKTPOMAarHUTHOM MHAYKIIUHI
QDapanes

Jlaboparopnas pabora
«HUccnenoBanue ABIEHUS
3JIEKTPOMarHUTHOW MHAYKIUID

bubmoreka [JOK
https://m.edsoo.ru/ff0cal 50

MNHaykTuBHOCTD. SIBNICHME
camonnykimu. D/1C
CaMOMHIYKIIMU. DHEPrus
MarHUTHOTO T0JIsl KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE TI0JIe

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

TexHudeckue ycTpoiicTsa U UX
TIPUMEHEHHE: TIOCTOSIHHBIE
MarHUThI, YIEKTPOMArHUTHI,
UIEKTPOJIBUraTelb, YCKOPUTEIN
2JIEMEHTAPHBIX YACTHIL,
HMHIYKIMOHHAs 11e4b

10

O06o6matonuii ypok «MarHutHoe
nojue. DIeKTpPOMarHuTHas
HHIYKIHSD

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

11

Konrtponbhas paboTa 1o reme
«MarnuTHoe mnoJe.
OneKTpoMarHuTHask HHIYKIHD)

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

12

CB0O0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmMoHuueckue

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



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

KoneGaHus. Y paBHCHNE
TFapMOHUYECKHX KOJICOaHHUH.
IIpeBpaienue 3uepruu

13

Jlaboparopnas pabora
«HMccnenoBanue 3aBUCUMOCTH
nepuoJia Maibix KojiebaHui rpysa
Ha HUTH OT AJIMHBI HUTU U MaCChbl
rpy3a»

14

KoneGarenbHbli KOHTYP.
CB00OTHBIE ANIEKTPOMArHUTHBIE
KoJIe0aHuUs B UAECATLHOM
Kos1e0aTeIbHOM KOHTYPE.
AHAIOTHS MEXIY MEXaHUICCKUMHU
1 3JIEKTPOMArHUTHBIMU
KOJIEOaHUAMU

bubmmoTeka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpAHEHHMS SHEPI'HHU B HICATLHOM
KosebaTeIbHOM KOHTYpE

Bbubmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyXaromux
kosnebanusx. BeiHyxkeHHbIE
MEXaHHYECKHE KOJIeOaHHsI.
Pesonanc. BeiHyxneHHbIE
9JIEKTPOMATrHUTHBIE KOJIEOaHMsI

BubmoTexa [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemeHHBIH TOK.
CuHycouIaIbHbII epeMeHHbIH
TOK. MOIIIHOCTb IEPEMEHHOTO
TOKa. AMIUTUTYHOE U

BbubmoTeka [JOK
https://m.edsoo.ru/ff0cbd34



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

HCﬁCTBymmCC 3HAYCHUEC CUJIbI TOKa
1 HAIPSHKECHUSA

18

Tpaucdopmarop. [TpousBoacTBo,
nepenava v noTpedieHne
3NEKTPUUECKON SHEPTUH

19

YCTpOoHCTBO U IPAKTHUECKOE
TIPUMEHEHHE 3TEKTPUIECKOTO
3BOHKA, T€HEPATOPa NEPEMEHHOTO
TOKa, IMHUH 3JIEKTpoTepenad

bubmmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PHCKH IPU
MIPOU3BOJICTBE NEKTPOIHEPTUU.
KynbTypa ncnonszoBanust
3JIEKTPOIHEPTHH B IOBCEAHEBHOM
KU3HU

21

MexaHnundeckue BOJIHBI, YCJIOBUA
pacnipoctpanenus. Ilepuon.
CKOPOCTb PacIIpOCTPAHEHUS U
JJINHA BOJIHBI. Honepeqﬁme u
MPOAOJIbHBIE BOJIHBI

Bbubmoteka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTb 3ByKa. I'poMKOCTD
3ByKa. Beicota ToHa. TemOp 3ByKa

bubmoTexa [JOK
https://m.edsoo.ru/ff0cccOc

23

ONeKTpOMarHUTHBIE BOJHBI, UX
cBoiicTBa 1 ckopocTs. [llkana
2JIEKTPOMATHUTHBIX BOJH

bubmoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

IIpuHUIMITEI pagnOCBS3HU U
TeneBuaeHUS. Pa3Butue cpeacTs
cBs3M. Paguonokamus



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

KontponbsHas padora «Konebanus

bubmoreka [JOK

25
Y BOJIHBDY https://m.edsoo.ru/ff0cc6f8
[IpsmonmHEHOE pacpoCcTpaHCHHE
2% CBETa B OJTHOPOJIHOM cpene. bubmorexa [IOK
Toueunslif HcTOUHMK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHne cBeTa. 3aKOHbI
27 oTpaxeHnus csera. [locrpoenune bubmmorexa HOK
P L P https://m.edsoo.ru/ff0cd4e0
1300paxeHHH B IIIOCKOM 3epKajie
IIpenomnenue csera. [lomHoe
28 BHYTPEHHEE OTpPaKEHUE. bubmoreka [JOK
IIpenenbHbI yroa noaHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPa)KEHUS
29 JlaGopartopHas pabota «3Mepenue bubmorexa LIOK
TI0KAa3aTelis NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JInnssl. [loctpoeHne n300paxeHuit
30 B 1uH3e. POpMyna TOHKOM JIMH3bI Bubmiorexa [IOK
- PopMY. ' https://m.edsoo.ru/ff0cddl e
YBenuueHue JIUH3bI
Jlaboparopnas pabora
31 «HMccnenoBanue CBONUCTB
M300paXKCHUI B JINH3aX»
Hucnepcus ceta. CroxHBIN
3 cocraB Oenoro cera. L[ser.
Jlaboparopnas pabora
«HabmroneHue aucnepcun CBETa»
3 Wurepdepenius csera. bubmorexa LIOK

Judpaxuus cera.

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

JndpaxknnoHHas pemeTka

HOHCpe‘IHOCTL CBCTOBBIX BOJIH.

bubmoreka [JOK

34
Ionspuzanus ceera https://m.edsoo.ru/ff0cf02e
Onruyeckue mpudOpsl U
35 YCTPOWCTBA M yCIOBHS UX
0€30I1aCHOTO IPHMEHEHNUS
I'paHu1IBI NPUMEHMMOCTH
36 KJIACCHYECKON MEXaHUKH. bubmmoreka [JOK
Iloctynarel cnenuanbHOM TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTH
OTHOCHUTENBHOCTh
37 OJIHOBPEMEHHOCTH. 3aMeJIEHNE Bubmorexa [IOK
P ) https://m.edsoo.ru/ff0cfad2
BPEMEHU U COKPAIICHUE JATHHbI
DHeprus U UMITYJIbC
18 penaTUBUCTCKOM yacTulbl. CBA3b bubmmorexa LIOK
MacChl C SHEPTUEH U UMITYJIECOM. https://m.edsoo.ru/ff0cfc68
DHeprus IoKos
KonTponpHas pabota «OnTuka.
39 OcCHOBBI CrieLanbHOM TEOpUU Bu6mmorexa LHOK
P https://m.edsoo.ru/ff0cf610
OTHOCHUTENBHOCTI
40 ®otonsl. Popmyna [Tnanka. bubmmorexa LIOK
DOHeprus 1 UMIyJIbC GoToHA https://m.edsoo.ru/ff0cfel 6
OTKpBITHE U HCCIIEJOBAaHNE Bu6 IIOK
noIMoTeKa
41 otodddexra. OmpiTsl A. I
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
42 3akoHsl hoTodddekra. YpaBHEHHE bubmoreka [JOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

OitHmTelHa 11 Gotorddekra.
«Kpacnas rpanuna» porospdexra

https://m.edsoo.ru/ff0d015e

JlaBnenue ceera. OmbiTe [1. H.

bubmoreka [JOK

43 Jle6eneBa. Xumuueckoe AeiCTBUE hitps://m.edsoo.ru/f0d04a6
cBera
TexHn4eckne ycTpoicTBa n

44 MPaKTHUECKOE TPUMEHEHHE:
(oroanemeHT, horogaTuuk,
coJIHe4Has Oatapesi, CBETOIUOI

45 Pemenue 3amay mo teme Bubmmorexa [IOK
«DIIEMEHTBI KBAHTOBOW ONTHUKI https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbITE
Pesepdopaa mo paccesHuto o- bubmorexa LIOK

46
yactull. [InanerapHas mozens https://m.edsoo.ru/ff0d091a
aToma

bubmmoTeka [JOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0d0afa
M3nyuenue u nornouieHue

43 (hOTOHOB ITPH MEPEX0/Ie aToMa ¢ Bubmorexa LIOK
OJIHOT'O YPOBHSI SHEPTHH HA IPYTOi. https://m.edsoo.ru/ff0d0afa
Buner cnextpos
BonHoBsIe cBOIICTBA YacTHUIl.
Bonns! ne bpoitns.

49 KoprryckymsipHO-BOTHOBOI Bubmiorexa [IOK

https://m.edsoo.ru/ff0d0ca8

nyamu3Mm. CrloHTaHHOE U
BBIHYXXJICHHOE M3Ty4eHHE

50 OTKpBITHE PaJAMOAKTUBHOCTH. bubnunoreka [JOK



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

Omeits Pesepdopaa mo
OIpEJIENICHHIO COCTaBa
PaJnoaKTHBHOTO U3JIY4CHHS

https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Bnusaue
PaguoaKTUBHOCTHU HA XXKUBBIC
OpraHU3MBbI

52

OTKpBITHE NPOTOHA U HENTPOHA.
W3zoronsl. Anbda-pacna.
DIeKTPOHHBIA U MO3UTPOHHBIHA
Oeta-pacnan. 'amma-u3nydeHue

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

53

DOHeprus cBA3H HyKJIOHOB B SIZIpe.
Snepusble peakuun. SaepHblit
peaxrop. [IpoOnembl, HepCIeKTUBEI,
OKOJIOTUYCCKHUEC ACTICKThI ﬂﬂepHOﬁ
SHEPreTUKU

BubmmoTeka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTHLIBL.
OTKpBITHE TO3UTPOHA. MeTOabI
HAOIIONCHUS U PErUCTPALIUI
3JeMeHTapHbIX yacTull. Kpyrsiit
cton «DyHIaMeHTalbHbIe
B3auMoAecTBUs. EQUHCTBO
(hU3UYECKOM KApPTHHBI MHPay

BubmmoTexka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bug 38é3auoro neba. Co3se3aus,
sIpKHE 3BE3IbI, MTAHETHI, HX
puauMoe apikenne. Conneunas
cucreMa



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

56

Counnue. ConHeuHast aKTUBHOCTb.
Hcrounuk suepruu ConHua u 386371

57

3BE3/IBI, MX OCHOBHBIC
XapaKTePUCTUKU. 3BE3/IBI TTIABHOM
MOCJIeOBATENBHOCTH. BHyTpeHHEe
cTpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKICHUI
u sBoironuu CoJiHIa ¥ 3BE3

58

Muneunstii [yt — Hamma
T'anakruka. Ilonoxenue u
nswxenne Conana B ["anakTuke.
Tanakruxu. YEpHble ObIpHI B sSApax
rajgaKkTHK

59

Bcenennas. Pazoeranue rajakTuk.
Teopus bonbmoro B3psiBa.
PenukroBoe n3nydeHue.
MeraranakTuka

60

Heperennsie npobaeMsl
aCTPOHOMHHU

61

KontponbpHas paboTa « D1eMEHTbI
ACTPOHOMHH U aCTPOPUHKI»

62

O6o6matomuii ypok. Pons ¢usnuku
U aCTPOHOMHUH B SKOHOMHUECKOIH,
TEXHOJIOTMYECKOM, COIIMAILHON 1
9THYECKOH cepax AesTeIbHOCTH
yelroBeKa

63

O606maromuii ypok. Ponb




(u3ugeckoil Teopun B
(opMupOBaHUY IPEACTABICHHUIT O
(usndeckoil kKapTuHE MUpa

PesepBHbIit ypok. MaruuTHoe nosne.

64 1
DneKTpOMarHuTHAs HHIYKIHSA
PesepBHbrif ypok. OnTtrka. OCHOBBI
65 CHEeNHMAIBHON TEOpUH 1
OTHOCHUTEIBHOCTH
Pezepnsiit ypok. KBanrosas
bubmoreka [JOK
66 ¢m3rKa. DIeMeHTH! aCTPOHOMUH H 1
https://m.edsoo.ru/ff0d1784
acTpoU3NKU
67 PesepBHbIit ypok 1
68 PesepBHbIit ypok 1

OBIIEE KOJIMYECTBO YACOB I10
[MPOIT'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

ba3oBblil ypoBeHb:

1.

2.

yueOHO-MeToanueckuit koMruiekT aBT. JI.O. I'ennenmreiin, F0.U. [luk,
B.A Kupuk. «®uzuka. 10,11 kinacc: COOpHUK 3a1aHUil U
camocTosTeabHbIX paboT» JI.A.Kupuk, 10.U. [{uk;

«®usuka. 10,11 knacc: Meroguueckue MaTepuaisl s yautess» Kupuk
JLLA., I'engenmreiin JI.O., Iuk FO.1. — M., Unekca, 2010 r.

IIpodguiabHbIi YPOBEHD:

1)yuebHO-MeTONMUECKU KOMIUIEKT aBT. .51 Mskumesa, b b
Corckoro(yueonuk «®duzuka 10,11» I'.S.Mskumes, b.b,byxoB1es,
Mockga, IIpocsemenue, 2012;

2)«®dusuka. [loypounsie pazpadotku. 10,11 kmace» (o yueOnuky .4
Msxumiesa). [Tocobue st yunurenei 061eo0pa3oBaTeIbHBIX
yupexaenui. Caypos F0.A.; M, IIpoceewenue, 2010)

JlonosiHuTEABHAS JJUTEPATYypa:

l.

2.

3.

«Dusukay 3agaunuk 9-11 knaccel A.Il. PeimkeBuy, Mockga, Jpoda,
2011

«Duzukay unaktnueckue marepuaisl 10 knace. A.E.Mapom,
b.A.Mapon, Mocksa, [Ipoda, 2011

Coopnuk 3ama4 no pusuke 175 9-11 kiaccoB 0611e00pa3oBaTEIbLHBIX
yupexaenui. I'.H.Crenanosa, Mocksa, [Ipocsemienne, 2009
«®uzuka 10-11 xnacce». CrpaBounsie matepuansl. T.U. Tpodumosa,
MockBa, Onukc, 2010



5. «CrnpaBo4HMK IIKOJIbHUKA 1O Gusuke» 7-11 knaccel T.U. Tpodumosa,
Mocksa, Onukc, 2009

6. «®uszuka 10. CamocTosiTeNnbHbIE U KOHTPOIbHBIE padoTh» JI.A. Kupuk,
Mocksa, Unekca, 2010

HOPbwi:

7. «3neKTpOHHbIE YPOKU U TeCThl. DU3MKA B IIKOJIEH
8. Bupryansnas mxkona «Kupumia u Medboaus» «Ypoku ¢puzuxu. 10
KJIace»
9. Pecypcsl UntepHet (caliT «OTKphITast GU3MKa» U JIp.)
10.2nekTpoHHBIN y4eOHHK (COMPOBOXKICHHE 0a30BOI0 Kypca)
«®Puzuka 10» DnexTpoHHoe npuinoxeHue Kk yueonukyl.Sl. Msaxumesa, b.b,

byxoBuesa, H.H.Corckoro, M IIpocsemnienus.
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