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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOTO ypOBHS Ha YpPOBHE CpEIHEro 0OIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJIOKEHH M TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 0Opa3oBaTelbHON mNporpamMmmbl, npencraBieHHbix B OI'OC
COO, a Takxe ¢ yuy€toMm (enepanbHOl pabouel TPOrpamMmbl BOCIUTAHUS U
KOHIENINK TpernojgaBaHusl ydeOHoro mpeamera «@Dusuka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yommx OCHOBHEIE
o0pa3oBaTeabHbIE MPOTPAMMBI.

Conepxanue mporpamMmbl 1O (GU3MKE HampaBlieHO Ha (GOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOydaroniuxcs 10—11 knaccoB npu oOydueHnn
X Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESTEIbHOCTHOTO MOJIXO/A.
[Iporpamma no ¢usuke coorsercTByet TpedoBanusm @PI'OC COO k miaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM pe3yJbTaTaM OO0y4YeHUS, a TaKxKe
YUUTBIBAET HEOOXOJUMOCTh pEaM3allUU MEXKIIPEAMETHBIX CBsI3ed (PU3UKHU C
€CTECTBEHHO-HAYYHBIMHU y4E€OHBIMU IIpeIMETaMU. B Hell onpeaensaoTcsi OCHOBHbBIE
LeJIU U3ydeHUs (PU3MKH Ha YPOBHE CpeaHEro ooiero oopa3oBaHus, IIaHUPYEMBbIE
pe3yNbTaThl OCBOEHUS Kypca PU3MKU: TMYHOCTHBIE, METAPEIMETHBIE, IPEIMETHBIE
(Ha 6a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

« IUJTAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (pr3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIe TPEIAMETHBIE PE3YJIbTATHI MO roJIaM 00YUYEHUS;

- coJepxkaHue yueoHoro npeameta «Duznkay mo rogaM o0ydeHuUsl.

du3znka Kak Hayka O HauOoyiee OOIIMX 3aKOHAX NPUPOJBI, BBICTyIAs B
KauecTBe y4eOHOro MmpeAaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaroreM Mupe. LIIkonbHbIN Kype GU3UKH — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIbKY (U3HUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB U SIBJICHHWM, H3y4aeMbIX XUMHUEH, OWOIOTHEH,
dbusznyeckorr reorpadueir u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npuMeHeHne  (QU3MYeCKUX 3HAHWK  OmpeeNsieT XapakTep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe IHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
NOJIyYEHHs] HOBBIX MATEPHAJIOB C 33JaHHBIMM CBOMCTBaAMHU M Apyrux. M3ydeHwue
(u3UKN BHOCUT OCHOBHOM BKJIaJl B )OPMHPOBAHNE €CTECTBEHHOHAYYHOW KapTHUHBI
Mupa oOydarouuxcs, B (OpMUpOBaHME yMEHUN MNPUMEHSATh HAYYHBIM METOJ
MMO3HAHUS TIPYU BHITIOJHEHUN UM YU4E€OHBIX UCCIIETOBAHHM.

B ocHOBY Kypca ¢pu3uku Jj1s1 ypOBHSI CpeIHET0 0011ero o0pa3oBaHus MOJ0KEH
PAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SIBJISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3lieloB (DHU3HMKHU, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TAK M COBPEMEHHON (DU3UKH.



Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepual Kypca (U3UKH
o0beMHEH BOKPYr (u3nueckux Teopui. Bemymmm B Kypce sBisercs
dbopMHpoBaHUEe MPEACTaBICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanus mpeanoaraeT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUeCKOM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
($U3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TIpoOIeMamMu.

Hoes npuxnaounoii nanpasnennocmu. Kypc Gusnku npeanoiaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHHUYECKHUX U TEXHOJIOTMYECKHX MPUIOKEHUN N3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyeTrcs MOCPEACTBOM BBEICHHUS 3JIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX 3KOJIOTHYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a TaKkKe OOCYKIEHHUsS IMpoOieM
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMYECKON OE€30MMaCHOCTH.

Crep’HEBbIMU 3J€MEHTaMU Kypca (PU3MKH Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHMsl SBISIOTCA (pu3mueckue Teopuu ((POopMUPOBAHUE IMPEACTABICHUN O
CTPYKTYpE MOCTPOECHHS (PU3HUECKOU TEOPHUH, POJIM (DyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIIAIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0 B Kypce (PU3HUKH peanu3yercss Ipexkie
BCEro 3a CYET OpraHU3alMM HKCIEPUMEHTAIBHON JeATEIbHOCTH O0Yy4arouIuxcsl.
J1i1st 6a30BOr0 ypOBHA Kypca (PU3HKHU — 3TO UCIOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a0OPaTOPHBIX pabOT, KOTOPHIE B IPOTPAMME
no (Qu3uke OObENMHEHBbI B OOUIMI CNHMCOK YYEHHMYECKUX MPAKTUYECKHX paloT.
Boigenenue B yka3aHHOM IiepeyHe J1abopaTOpHbIX padOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYHIECTBIISIETCS YYaCTHUKAaMU 00pa30BaTesIbHOTO IMpoliecca
MCXOJI1 U3 OCOOEHHOCTEW TUTAHMPOBAHWS U OCHAIeHUs kabuHeTa ¢usuku. [Ipu
ATOM O00ecHe4YMBaeTCsl OBJIAJICHUE OOYYaAIOMIMMHUCS YMEHHUSIMU MPOBOAUTH
KOCBEHHBIE H3MEPEHMsI, MCCIICOBAHUS 3aBUCUMOCTEN (DM3MUECKUX BEIUYMH U
MIOCTAHOBKY OIBITOB 10 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHUE yIESETCS PELICHUIO PACUETHBIX U KAU€CTBEHHBIX 3a]1a4.
[Tpu 3TOM 1 pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 33J]a4M C SIBHO 3aIaHHOM
(¢u3nueckoil MOJEbl0, TMO3BOJSIOIIME MPUMEHATh M3YUYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paslena Kypca, TaK M MHTErpUpys 3HAHUS W3
pa3HbIX pa3naenoB. sl KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SBIISIIOTCS 3aJlaHHs Ha
OOBsICHEHHE TMpOTEeKaHus (U3NYECKUX SBJIEHUN M MPOLECCOB B OKpPYKArOIIEH
KU3HM, TpeOyromue  BblOOpa  (U3MYECKOM  MoJenu Il CUTYalluH
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa.



B cootBerctBuu ¢ TpedoBanusamu @I'OC COO k MaTepuaabHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOro mpolecca 0a30BbId ypOBEeHb Kypca (PU3MKH HAa YPOBHE
cpenHero o01ero 0oOpa3oBaHMs JOJDKEH HM3y4aThCsl B YCIOBHUSIX MPEIMETHOIO
kaOuHeTa (U3NKK WIM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOT0 1MKIa. B kaOuHere (U3MKU TOJKHO OBITH HEOOXOAMMOE
nabopaTopHOoe 00OpyIOBaHWE I BBHITIOJHEHUS YKa3aHHBIX B IIporpamMme IIo
¢u3MKe yUCHUYECKUX MPAKTUIECKUX padOT U JEMOHCTPALIMOHHOE 000pyA0BaHNE.

JlemoHCTpaninoHHOEe  00OpyaoBaHuE (OpMUPYETCS B COOTBETCTBUMU C
MPUHITUTIOM MUHHUMAJIBHONH JOCTATOYHOCTH M  O00ECTeYMBacT IOCTAHOBKY
NEPEUUCIECHHBIX B TMporpaMMe 10 (U3MKE KIIOUEBBIX JEMOHCTpALUd JJis
WCCICAOBAHMUS  M3yYaeMbBIX SBJICHHMA W  TIPOIECCOB, OMIHPUYECKHX |
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlabopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX MPAKTHUYECKUX pabdoT
dbopMupyeTcsi B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOOyd4arommxcs. TeMaTndecKue KOMILUIEKTHI
1a00paTopHOTO 000pYyMOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaTOPUIA.

OCHOBHBIMHU TIEJISIMU M3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

-+ (¢dopMupoBaHHE HWHTEpeca MU CTpeMJICHHsS OOYdYalOIIUXCS K HaydHOMY
U3YYCHHUIO TPHUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEICTABICHUA O HAYYHOM METOJIe MO3HAHUSI U (POPMUPOBAHNE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

+ (opMHUPOBaHME HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa N3yYCHHsI OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

- (opmupoBaHue yMeHHUH OOBSCHATH SBIICHUS C HCIOJb30BAHHEM
bu3HUecKNX 3HAaHUIM M HAYYHBIX JOKA3aTeIbCTB;

« (opmupoBaHue mpeaCTaBICHUNA O pod (DU3UKHM JJIT PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre STUX TIeNIe 00eCreYrBaAeTCsl PEIICHHEM CIICIYIONIUX 3a7a4 B

npoiiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:

« TmpuoOpeTeHne CUCTEMbI 3HaHU I 00 00X (PU3HIECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHsX, BKIOYAS MEXaHWKY, MOJEKYIIPHYIO (QHU3HKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPODU3HUKHY;

- (opmupoBaHre yMEHUH NOPUMEHSATh TEOPETUUYECKUE 3HAHUS IS
oObsCHEHHMST (PU3WYECKUX SBICHUNW B TPUPOAEC W IS TPUHATHUSA
IPAKTUYECKUX PEIICHUIN B MOBCETHEBHOM KU3HU;



- OCBOCHHE CIOCOOOB peUICHUS PA3TMYHBIX 3a/lad C SIBHO 3aJaHHOU
¢usznyeckoil MoIenblo, 3a1ad, MOAPAa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue GU3NUEeCKO MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;

« TIOHUMaHWe (U3UYECKUX OCHOB W TPHUHIIUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

*  OBJIAJICHUE METOJIaMH CAMOCTOSATEIHHOTO TUIAHWPOBAHUSA M TPOBEJCHUS
(Gu3HUEeCKUX SKCIIEPUMEHTOB, aHaJIM3a M HUHTEpPIpeTaluy UHPOpMalUu,
OTIpe/IeNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJbTaTa;

 CO3JIaHWE YCIIOBUM ISl Pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenue ¢usuku (6a30BbIi YpOBEHb) Ha YpOBHE CpPEIHEro OOIIero
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipemyaraempiii B mporpamMme 1o ¢u3MKE TEpeueHb JTabOpaTOPHBIX U
MPAKTUYECKUX paboT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JENaeT BBIOOD
poBe/IeHUsT J1a0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.

COIEPXAHUE OBYUYEHUSA
10 KJIACC

Paznen 1. ®usuka u METOIBI HAYYHOTO TTO3HAHUS

®usuka — Hayka o npupoje. Hayuneie METOIbI ITIO3HAHUS OKPYKAFOIIETO
Mupa. Poib 3KCrieprMeEHTa U TEOPHUM B MPOLIECCE TTO3HAHUS TPUPOJIBI.
OKCnepuMeHT B (PUBHKE.

MopenvupoBanue (PpU3MYECKUX SBJICHUM W TpoiieccoB. HayuHble TUMOTE3BI.
®dusnyeckre 3aKOHbl U Teopuu. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBUSA.

Pons u Mecto ¢usuku B HOPMUPOBAHHH COBPEMEHHOW HAYYHOM KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIBLHOCTHU JIIOAEH.

Jlemoncmpayuu

AHasioroBble W 1U(POBBICE U3MEPUTEIbHbIE MPUOOPHI, KOMIBLIOTEPHBIC
JTATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOI'O JIBHXKECHMS.
Cucrema otcuéra. Tpaekropus.

Ilepemenienne, CKOpPOCTh (CpelHSII CKOPOCTh, MIHOBEHHAsl CKOPOCTb) U
YCKOpPEHHE MaTepUaJIbHOW TOYKHU, MX MPOEKIMH HA OCH CHCTEMbl KOOPIMHAT.
CrnoxxeHue nepeMeIeHni U CI0KEHUE CKOPOCTEN.



PaBHOMEpHOE U paBHOYCKOPEHHOE MPsIMOJIMHEITHOE NIBIKeHMe. [ paduku
3aBUCHUMOCTH KOOpJIUHAT, CKOPOCTH, YCKOPEHUS, IIyTU H
NEPEMEILICHNS] MaTEPUATIbHON TOUKU OT BPEMEHHU.

CBoOoaHOe najieHue. Y CKOpeHre cBOOOHOTO MaICHUS.

KpuBonuneiinoe nBmxeHue. J[BuxkeHne MaTepruagIbHON TOUKH 110 OKPYKHOCTH
C HOCTOSIHHOM IO MOJIYJIKO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEHWHASI CKOPOCT.
[lepuon u yactora obpanieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuyecknue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBI)KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIE NIEpEaaUH.

Jlemoncmpayuu

Mopenps cucteMsl OTCYETA, WLIFOCTPALUs KUHEMATHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

[IpeoOpazoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

ITazenue Ten B BO3MyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OpPOIIEHHOrO MOJ YIioM K TOPH30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Hanpasnenue CKOpoCTH Ipu ABMKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHnne HEPABHOMEPHOTO IABHUKECHHS C LIEJBIO ONPEAECICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOMEHUS MEXKAY ITyTSMH, IPOMICHHBIMH TEJIOM 3a
IIOCJIEIOBATEIBHBIEC PABHBIE IPOMEKYTKH BPEMEHH PU PABHOYCKOPEHHOM
JBUKEHUH C HAYAIBHOU CKOPOCTHIO, PABHOM HYIJIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenue ABMKEHUS TeNa, OPOLIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

IIpuainun  otHocurensHOcTH  'amunes. IlepBeii  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Tpunuun cynepno3unuu cui. Bropoii 3akon HeroToHa st
MaTepUAIbHOW TOUYKH. Tpernit 3akoH HeroTOHA 1151 MaTepruaibHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tspkectu. llepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxeHus, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbKEHUS U cuiia TpeHust mokosi. Koadduuuent tpenus.
Cuita conpoTUBIICHUSI IPU IBUKEHUU TEJa B dKUJKOCTH WIIU Ta3e.

[TocTynarenbHoE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpameHusa. [liedo cunbl. YcioBus
paBHOBECHUS TBEPIOIO TEIIA.



TexHuyeckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHE: TOAIINITHUKH,
JNBHKEHUE UCKYCCTBEHHBIX CIIyTHUKOB. /[emoncmpayuu

SIBiIeHME HEPIUN.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CroxeHue CHil.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(popMaIiuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECHUs TBEPAOTO Tella. Bunabl paBHOBecUs. Yuenuueckuii

9KCnepumenm, 1abopamopHule pabomol

N3yuyenue aBmKeHUs1 OpycKa Mo HAKJIOHHOW MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HUccnegoBanne ycrmoBuil paBHOBECUS TBEPJOrO TeNa, HMEIOIIEr0 OCh
BpAICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynbc MartepuanbHOM TOYKM (TeNa), CUCTEMbl MaTepUATbHBIX TOYEK.
NMnynibe CHITBI 1 I3MEHEHHUE UMITYJIbCA TENIA. 3AKOH COXPAaHEHUs UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprus marepuaibHOM Toukd. Teopema 00 H3MEHEHHU
KUHETUYECKOU SHEPTHUH.

[ToreHumanbHas SHEprusl. [ToTeHunanbHas SHEPrUs yIIPyTo
nehopMUPOBaHHOM NPYKUHBL. [loTeHITMaNbHAS SHEPTHS Tela BOJIM3U TOBEPXHOCTH
3emiu.

[ToTeHuManbHBlE W HENOTECHUHAIbHBIE  CHJIBIL. CBs3b  paboOTHI
HETIOTECHIUAJIBHBIX CUJI C UBMEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON DHEPTHH.

VYupyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckre yCcTpOMCTBA M NMPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEeHIMATILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yyenne aOCOJIOTHO HEYNPYroro yiapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.



WccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHUEM MEXaHUYECKON SHEepruu
TEJIa Ha IPUMEPE PACTSKEHUS PE3UNHOBOIO KIyTa.
Paznen 3. MosekyasipHast Qu3nKa 1 TEPMOJANHAMHUKA

Tema 1. OCHOBBI MOJIEKYJIPHO-KMHETHYECKON TEOPUH

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxkenue. uddysus. Xapakrtep IBIKEHHUS U
B3aMMOJECHUCTBUA YACTHUI[ BelecTBAa. MOJEnuM CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TE U 00BICHEHHE CBOICTB BEIllECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pazmepsl MoJiekyi. KonnuectBo BemiecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ uaMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeanbHoro raza. (OCHOBHOE YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM HJeaJbHOro rasa. AOCONIOTHAs TeMIeparypa Kak Mmepa
CpedHE! KWHETHYECKOM SHEPruy TEIUIOBOTO JBWXKEHHsS vacTull raza. [llkama
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHEe MeHneneeBa—KianeipoHa.
3akoH [lambToHa. M30mpornecchl B UACANTBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe MpencTaBICHHE HW30MPOLIECCOB: H30TEpMa, H30X0pa,
nzo0bapa.

TexHuyeckre yCTpOIICTBA W NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIINE JHUCKPETHOE CTPOCHHE BelecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OmnbiTel 110 U HYy3UN KUIAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMOJECHUCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPpUpoay AaBICHUS T'a3a Ha CTEHKHU COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YypaBHEHHUE COCTOSIHUS HJEaJbHOIO Trasa,
M30MPOLIECCHI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/yXa B HEMl.

Hccnenoanne 3aBUCUMOCTH MEXKIY NTapaMeTpaMH COCTOSIHUSL pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuku

Tepmonunamuueckass cucrema. BHyTpeHHssI dHeprus TEPMOAMHAMHYECKON
CUCTEMBI U criocoObl €€ u3MeHeHus. KonnuecTBo TernoTel U paboTta. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJAEAJIbHOrO  raza. Buuabl  Temionepenayu:



TEILIONPOBOAHOCTh, KOHBEKIUSA, U3TyYCHHUE. Y IeJIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuyecTBO TEMmIOTH IpH TEIIONEepeaaye.

[lonsitue 06 aamabatHoM mporecce. I[lepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne MEpBOro 3aKOHAa TEPMOAMHAMUKH K H3ompoleccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHaMuku. HeoOpaTtuMocTh MpoiieccoB B IPUPOJIE.

TerutoBele  mammebl.  [IpyHOMNBL  JEUCTBUS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi sHepruu B TEIUIOBBIX MamuHax. Koaddumuent mnonesHoro
nevictBus TerwtoBo mammHbL. [{ukn KapHo u ero kosd@uimeHT mosie3HOro
JEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TETIOAHEPTETUKH.

TexHuyeckre YCTpOHMCTBA M TPAKTUUECKOE TNPUMEHEHHE: JBUTATEh
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEMCTBHEM CXKATOTO BO3/ayXa, HarpeBanue 3¢upa B
JATYHHOU TPyOKe IMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3menenune BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OneIT 0 a1Ma0aTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Mopenu nmapoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u konjaeHcanus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAsA BJIAXHOCTh BO3Ayxa. HacellleHHBIM map. YaenbHas TEIUIOTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u aMoppHbie Tena. AHU3OTPOINUsI CBOMCTB
kpuctaiuioB. JKugkue kpuctauibl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue wu
KpucTayui3anus. Y aeibHas TeroTa miasieHus. Cyonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpPOMCTBA W NPAKTUUECKOE TMPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MaTE€pUAJIOB, B
TOM YHCJIE HAHOMATEePUaJoB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu noHWKEHHOM [1aBJIEHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus W IUIABJICHHS KPHUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTalIoB.



Vyenuueckuii sxcnepumenm, rabopamopmsie pabonvl
N3mepeHne 0THOCUTELHON BIIAXKHOCTH BO3/yXa.
Paznen 4. JaekrpoanHamMuka

Tema 1. dnekmpocmamuxa

DnexTpuzanus Ten. INeKTPUIecKuil 3apsa. JIBa BUIa 3JIEKTPUYECKHUX 3apsI/IOB.
[IpoBOOHWKM,  JOUANEKTPUKA W  TMOJYNPOBOJHHUKU. 3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

B3aunmogeiictBue 3apsiioB. 3akoH KynoHa. TodeuHbli 35€KTpUYECKH 3apsi.
Onektpuueckoe mnoje. Hanpsoxk€éHHOCTh  snekTpuyeckoro mons. [IpuHnmn
CYNEPIO3HULINH AJIEKTPUUECKUX TOJIeH. JIMHUM HanpspKEHHOCTH AIIEKTPUYECKOTO
HOJIA.

Pabota cun anexTpocratudyeckoro nojs. [lorenunan. Pa3HocTs moTEeHIIUAIOB.
[IpoBOOHUKN M AMDJIEKTPUKH B JJIEKTPOCTATUYECKOM modie. Jlusnexkrpuueckas
MIPOHMUIIAEMOCTb.

DnekTpoéMKOCTh. KoHngeHncatop. DIEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTAaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpoB,
KOHJIEHCATOp, KOTIMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUSA dJIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJl.

[IpOoBOJIHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAIA
MIJIACTUH, PACCTOSIHUSI MEXIY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOH/IEHCATOPa.

Vuenuueckuii akcnepumenm, 1abopamopusie padonul

N3mepenue 31eKTpOEMKOCTH KOHAEHCaTopa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHSI CYLIECTBOBAHUS AIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 17151 y4acTKa LEHH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YEIbHOE CONPOTHBIEHHE BELIECTBA.
[TocnenoBarenbHOE, TApaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyms—JleHma. MomHOCTb
AIEKTPUYECKOTO TOKA.



DONEeKTpOABMKYILAsA CHJIa U BHYTPEHHEE COINPOTUBIICHUE HCTOYHUKA TOKA.
3axoH Oma /151 TOJTHOM (3aMKHYTOM) 3JIeKTpruyeckoi nenu. KopoTkoe 3aMbIKaHUeE.

ONeKTpoHHass  NPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBHCHUMOCTH
CONPOTHUBJIEHUSI METANIOB OT Temneparypbl. CBEpXIIPOBOJUMOCTb.

DNEeKTPpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

IToynnpOBOIHUKH. CobcTBeHHas 17§ IIpUMeECHas IIPOBOJMMOCTh
MOJIyIpOBOJHUKOB. CBOiCTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTpUYEeCKHd TOK B  pacTBOpax M paciulaBaXx  AJIEKTPOJIMUTOB.
DNEKTPOIIUTUYECKAS] TUCCOUALUA. DIEKTPOIIH3.

OnexkTpuyecknuid TOK B raszax. CaMOCTOATENBHBII M HECAMOCTOSITEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE IIPUMEHEHHME: amIIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPHUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBJICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN 101, TaJbBaHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCHMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA MOTIEPEYHOIO CEUEHUS M MaTeprala.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe wu3MepeHHe DJIIEKTPOABMKYIIEW cuiabl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxecnepumenm, n1abopamopusle pabomwl U3yuenue

CMEILIAHHOT'O COEIMHEHUS PE3UCTOPOB.

N3mepeHne aneKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue anexrposnsa.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce OCYHIECTBISETCA C
y4€TOM COJEpKAaTEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMd MaTe€MaTHKH,
OMoNOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAyYHOIO
MO3HAHUS: SIBIEHUE, HAY4YHBIH (aKT, TUoTe3a, (u3nyueckas BEIWYMHA, 3aKOH,
Teopusi, HAOMIOACHNUE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuka: penieHWe CHUCTEMbl YpaBHEHUH, JHWHEHHAs (QyHKIHS,
napaboia, runepoosna, X rpadukd U CBOWMCTBA, TPUTOHOMETPUUECKHE (HYHKIIUU:



CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHUE B KUBOU mpupoje, aubdysus, ocmoc,
TEIJIO00OMEH JKHUBBIX OPTaHW3MOB (BHIIBI TEIUJIONEpEIaun, TETUIOBOE PAaBHOBECHE),
3JIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPBIX TEN, JKUAKOCTEN U Ia30B,
AJIEKTPUYECKUE  CBOMCTBA  METAJJIOB,  DJCKTPOJIMTUYECKAs  JAUCCOLMAIS,
raJbBaHUKa.

T'eoepachus: BMaxXxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUNM C HCIOJIH30BAaHUEM MEXAHU3MOB,
VYET TPEHHUS B TEXHUKE, MOAIIUIIHUKHK, WCIIOJb30BAHUE 3aKOHA COXPaHCHUSA
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET U JAPYrue), JIBUratrelib BHYTPEHHETO
Cropanusi, mapoBasi TypOrHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIYYEHUSI COBPEMEHHBIX MATECPUAIIOB, B TOM YHCJIEC HAHOMATEpHUAJOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHYECKAasl 3alluTa, 3a3eMJICHUE 3JIEKTPOnpuOOpOB,

KCEpOKC, CTpYMHBII IIPUHTED, ANEKTPOHArPEBATEIbHBIE pUOOPHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.
11 KJIACC

Pa3znen 4. DiekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpomazHUmMHaAA UHOYKUUA

ITocrosiHHBIE MarHUThI. B3anmMonecTBHE TOCTOSTHHBIX MArHUTOB. MaruuTHoe
nosne. BeKTop MarHuTHOM MHAYKIMH. [[puHIKI Cynieprno3uumuym MarHuTHBIX MOJIEH.
JIuHnn MarHUTHOW WHAYKUMM. KapTWHa JMHWKA MAarHATHOW WHIAYKIUU TOJIA
NOCTOSIHHBIX MarHUTOB.

MaruuTHoe TOJNI€ TPOBOJHMKA ¢ TOokoM. KapThHa nMHMI WHIyKUUU
MAarHuTHOTO MOJIA JUIMHHOTO IPSIMOrO IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
POBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoneincTeue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Mmonyiab U HanpaBieHue. [[BrkeHune 3apspKeHHOM YacTULIbL
B OJTHOPOJIHOM MarHUTHOM mnoJjie. Pabora cuibl Jlopenta.

SIBiieHUE DNEKTPOMArHUTHOW MHAYKOMU. IlOTOK BEkTOpa MAarHUTHOMU
WHAYKUUU. OJIEKTPOABWKYINAS CHJIA HWHAYKUUW. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuu Papanes.

BuxpeBoe 3iekTpuueckoe moJie. OJEKTPOABIKYIAs CHJIA HHAYKIUU B
IIPOBOJHUKE, JBIKYIIEMCS IOCTYNATENBHO B OJHOPOJAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh.  fIBIEHME CAMOMHIYKLIHMH. OJEKTPOJABIKYIAs CHIIA
CaMOMHAYKIIMH.



DHEprust MarHUTHOTO MOJIA KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckne yCTpOHWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: ITOCTOSHHBIE
MAarHUTHI, DSJIEKTPOMATHUTBI, DJIEKTPOJIBUTATENIb, YCKOPUTEIN >SJIEMEHTAPHBIX
YacCTULl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MATHUTHBIM I1OJIEM.

JIuHMM UHTYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuibl JIopeH11a Ha MOHBI SJIEKTPOJIUTA.

SIBNEeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHIYKIIHUU OT CKOPOCTH W3MEHEHHS
MarHUuTHOTO MOTOKA.

SBneHne CaMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopnsie pabomol Izyuenue

MAarHUTHOTO TMOJISl KaTYIIKU C TOKOM.

UccnenoBanue JeUCTBUS TOCTOSSHHOIO MarHUTa Ha pPaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3znen S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

KonebarenbHast  cucrema. CBoOOAHBIE  MEXaHUYECKHME  KOJeOaHHS.
INapmonnyeckue konebanus. Ilepuos, yactora, amruTyna u ¢asza KoJeOaHUM.
[IpyXuHHBIA MasATHUK. MaremMaTUYeCKUN MasTHHUK. YpPaBHEHUE TAPMOHHYECKUX
konebanwuii. [IpeBparenue HEPTruu IpU rapMOHUYECKUX KOJICOAHMSX.

Konebarenbupiii KoHTYp. CBOOOJHBIE D3JIGKTPOMAarHUTHBIE KOJICOAHUS B
UJCAThbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHUS MEXKIYy MEXaHUYECKHUMH W
ANEKTPOMATHUTHBIMU KoyieOaHussMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPrUM B UJICATHHOM KOJIE0ATEIBHOM KOHTYDE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsIX. BbIHYX IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXieHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemennbiii  Tok. CHHyCOMJANbHBI TMEpPEMEHHBI TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JCUCTBYIOIIEE 3HAYEHHE CHUJIbl TOKa U
HaMpsHKEHUSL.

Tpancpopmarop. [Ipon3BoacTBo, nepenaya v MOTPeOICHUE AIEKTPUUECKON
SHEPIrur. DKOJIOTMYECKUE PHUCKU IPH MPOU3BOJCTBE 3ieKTpodHeprun. Kymprypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.



TexHuyeckue yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHHE: JIIEKTPUUYECKUI
3BOHOK, T€HEPATOP NMEPEMEHHOIO TOKA, JIMHUU 3JIEKTPONeEpeaay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoOJI€OATENBHOM CHUCTEMbl (NMPYKUHHBIA WU
MaTeMaTUYECKUI MAsSTHHK).

Habmronenue 3aryxarommx KojieOaHHM.

HccnenoBanne CBOWCTB BHIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pesonanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUSI OT BPEMEHHU) JIJIs
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu moOCIENOBATEIBHOM COEJMHEHHHM PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3TIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

UccnenoBanne 3aBUCUMOCTH MEPUOJAa MAJIbIX KoJIeOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

Hccnenoanne nepeMeHHOro TOKA B LIEMH U3 TTOCJIEA0BATEIBHO COETMHEHHBIX
KOHJICHCATOpa, KaTyIlIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHbL

Mexannueckrne BOJIHBI, YCIOBHSL pacnpoctpadenus. llepuon. CkopocThb
pacrpocTpaHeHus U JJIMHa BOJHEL. [lonepednbie U MpoAO0JIbHBIE BOJIHBI.
WNuTtepdepenuus u Auppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUSI U3JIYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus Bektopos E, B, V B anexkrpomarautHOi BosiHe. CBOKCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KCHUE, MPEIOMIICHHUE, TOJIApU3anus, Tudpakivs,
untepdepenius. CKoOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JeKTPOMArHUTHBIX BOJH. [IprMeHeHne 3IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTPOMCTBA M TMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPA3BYKOBasi JIWAarHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-meus.

Jlemoncmpayuu

OO0pa3oBaHue M pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Kone6momieecs Teo Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: U IPEIOMIICHUS MEXaHHYECKUX BOJTH.

Ha6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.



3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH W
4acTOTOM KOJIeOaHUI.

HccnenoBanue CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHHUE,
noJispu3anus, 1udpakius, THTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonuHeElHOE pacnpoOCTpaHEHHE CBETA B
oHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

Otpaxxenue cBera. 3aKoHbI OTpaxeHHs cBeTa. [locTpoenne m3oOpakeHU B
IJIOCKOM 3€pKaie.

[Ipenomnenue cBeta. 3akOoHbBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTehb
npenomiieHus. [lonHoe BHyTpeHHEE OTpakeHUeE. [IpenenbHbli yroil oaHoro
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

CoOwupatoriue u pacCeuBarOINE  JIMH3BI. ToHkas JIVH3A.
DoKyCHOE PacCTOSTHUE U ONTUYECKask CUJla TOHKOW uH3bL. [locTpoeHue
n300paKeHU B COOMpAIONIUX U paccerBaromux JruH3ax. GopmMyna TOHKON JTUH3HI.
YBenuueHue, 1aBaeMoe JIUH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

Bonnogas ontuka. aTepdepenius ceeta. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOAEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakusa ceeta. JudpakiuonHas peni€Tka. Y cioBue HaOI0aCHUS
[JIaBHBIX ~ MaKCUMYMOB Ipyu TAaJeHUH  MOHOXPOMATHYECKOTO CBETa
Ha TU(PPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JIya,
dboToanmapaT, IPOCKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAsI
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsmMomnHEeHOE pacpOoCTpaHEHUE, OTPAXKEHUE U MTPEJIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TomHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanue CBOMCTB N300paykeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Ha6nronenue natepdepeninm cpera.

Habmronenue nudpakiuu ceera.

Ha6nronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMOIIbI0 AUGPAKIHOHHON PEIIETKY.



Habmronenue nonsipuzamuu cBera.
Yuenuueckuii sxcnepumenm, 1abopamopusle pabomol
N3mMepenune nokaszarens NpeoMIICHUS CTEKIIA.
UccnenoBanue cBoicTB n300pakeHuit B 1uH3ax. Habmonenue
JIACTIEPCUHN CBETA.

Pa3znes 6. OcHOBBI celiMAJIbHOM TEOPUU OTHOCHTEJIbHOCTH

I'paHuIbl TPUMEHNMOCTH KJIACCUYECKOM MEXaHUKH. [locTymaTsl cienuanbHON
TEOPUU OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
IPUHLIMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTE OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILLECHUE
JUIMHBI.

DHEprusi U UMIYJIbC PEATUBUCTCKON YaCTHIIBI.

CBs13b Macchbl C HEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YacTULbI. DHEPTUs
ITOKOS.

Pazges 7. KBanToBasi pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBs3u d3HEPrUU (POTOHA C €r0 YACTOTOU. DHEPTUs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienopanue poroddpdexra. Onbitel A. I'. CToneroBa. 3aK0HbBI
dbotorddexra. YpaBHenue DiuiHmTeitHa ais dorodddexra. «KpacHas rpaHuna
dboToaddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XUMHYECKOE JICHCTBUE CBETA.

Texnuueckne yCTpONCTBa M TPAKTUYECKOE MpPUMEHEHUE: (POTORIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o1or(d(hexT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTodDEKTa.

Ceertoauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopra mo paccessHuio o -4acTHil.
Ilmanerapuas mogxens aroma. Iloctymarel bopa. M3nydenume u morsiouieHue
(GOTOHOB mpU TEpexoje aToMa C OJHOTO YPOBHS SHEPTUU Ha Apyroi. Buwi
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOJA.

BosHoBBIE cBoOVicTBa yacTul. BosHbl ne bpoiutst. KopnyckysipHO-BOJIHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckue yCTpOHCTBA M NPAKTUYECKOE TNPUMEHEHUE: CHEKTPAJIBbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu

Monuens onbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHelyaThIX CIEKTpOB u3ydenus. Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Hab6nronenue muHeYaToro CeKTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKA3bIBAIOIIME CIIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktTuBHOCTH. OnbIThl Pe3depdop/a no onpeneneHnto coctaBa paiuo0akKTUHBHOTO
m3nydyeHus. CBolicTBa anb(a-, 6era-, raMmma-u3IydeHus.
BiusHue pagnoakTUBHOCTH Ha KMBBIE OPTraHU3MBbI.

OtkpeiTHE NMpoTOHAa W HelTpoHa. Hykionnas mopens snapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormnsl.

Anbda-pacnan. DNEeKTPOHHBIN " IIO3UTPOHHBIN Oera-pacna.
I"'amMan3nydeHnue. 3aKOH palMOaKTUBHOTO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 A1€P.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TMEPCHEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SJIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@yH/1aMEeHTaJIbHbIE B3aUMOJAeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHnYecKre yCTPOMCTBA U MPAKTUUYECKOE NPUMEHEHHUE: JO3UMETP, KaMmepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TurK NOHU3HUPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul ccnenoanue

TPEKOB YaCTHI] (110 TOTOBBIM (hOoTOrpadusim).

Pa3znes 8. JiemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

OTarnbl pa3BUTHS aCTpOHOMUH. [IprKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro HeOGa. Co3Besnmus, sSpKHe 3BE3bI, IIAHETH, MUX BHIUMOC
NIBHOKEHHUE.

CoiHeuHast cucrteMa.

Conuue. ConnewyHas akTUBHOCTb. Mcrounuk sHeprum CoJsiHIIAa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHBIM Kilacc —
CBETUMOCTBY». 3BE31bI TJIABHOHM ITOCJIEAOBATSIHLHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIAaBHOW IOCIIEI0BATEILHOCTH. BHYTpeHHEEe CTpoeHHue
3B€3/1. COBpEeMEHHBIE MPEJICTABICHUSI O MPOUCXOKIAECHUU U 3BoJOIMU ConHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.



Muieunsiii [Iyte — Hama ["amaktuka. Ilosnokenue m aBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE IBIPHI B sSapax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazderanve rajakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuuecxue nabnrooenus

HaGmonenust HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
IPUJIOKEHUH ISl ONPEAENICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE C03Be3aus1 CEBEPHOIO MOJIYIIAPHS U IPKHUE 3BE3BL.

HaGnronenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o0maromniee NOBTOPEeHUE

Pony Qusuku u acTpoHOMUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKON cepax NesTeIbHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU U
ACTPOHOMHUH B COBPEMEHHOU HAay4YHOU KapTHHE MHUpPA, POJb PU3HUECKOU TEOPUU B
dbopMHUpOBaHUY MPECTABICHUN 0 (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKOU
KapTUHBI MHUpa B OOIIEM psJy COBPEMEHHBIX E€CTECTBEHHO-HAYYHbIX
MPEJICTABICHUI O IPUPOJIE.

MeknpeaMeTHbIE CBS3H

N3yuenue kypca ¢uzuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBIsIETCS C
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBI3€M C KypcamMu MAaTEMaTHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (paKT, TUMOTe3a, (Pu3nyeckas BETUYHHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelIeHUE CHCTEMBl YpPaBHEHHUW, TPUTOHOMETPUYECKUE
(GYHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPBl M MX IPOECKIMU HA OCHU KOOPJAMHAT, CIOKEHHE BEKTOPOB,
NPOU3BOJHBIE D3JIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOO0US TPEYyroJbHUKOB,
oTmpeeeHIe TIOMIAAN IIOCKUX GUTYp B 00BEMA Tell.

buonocus: snekTpuyeckue SIBICHUS B KMBOW NpUpOJE, KojeOaTelbHbIe
JIBUKEHUS B KMBOM MPUPOIE, ONITUUECKUE SIBJICHUS B KUBOW MPUPOIE, NEHCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAS] CTPYKTYypa TBEPABIX
TEJ, MEXaHU3MbI 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaJH3.

l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY/,
(doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIIETPICEHUH.

Texnonoeus: NWHUM DJIEKTPOIIEpenad, TE€HEpPaTop IEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIHWOHHAS I€4b, pajap, PaguoONpUEMHHUK, TEIEBU3O0P,



aHTeHHa, TenedoH, CBY-neub, NpOEKUMOHHBIN ammapar, BOJOKOHHAs OINTHKAa,
COJIHEYHas OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJJHETI'O OBIIEI'O OBPA3OBAHUS
OcBoenue yuebHoro mpenmMera «Pu3rka» Ha ypOBHE CpPETHEr0 OOIIEero
oOpa3zoBaHus (0a30BbI YPOBEHB) JIOXKHO 00ECIIEUUTh JIOCTUKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE PEe3yNbTaThl OCBOCHUS ydeOHOro npeamera «Dusnkay AOIKHBI
OTpaxxaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloOIIMXCAd PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM LEHHOCTSIM POCCHUICKOrO OOIIECTBAa, PACIIUPEHUE KUZHEHHOTO
ONbITA U OMBITA JEATEIBHOCTH B MPOLECCE PEealn3alii OCHOBHBIX HAIPABIICHUM
BOCITUTATEIbHON JIEATETbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaIaHCcKOro BOCIUTAHUA: CHOPMUPOBAHHOCTD MPAKIAHCKON MO3UIIUN

00yyJaroIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUWCKOr0 OOIIECTBA; MPUHATHE TPaJAULIMOHHBIX
OOIIIEYeIOBEUECKNX  T'yMAaHUCTUYECKUX W JIEMOKPATUYECKUX  I[IEHHOCTEH;
TOTOBHOCTB BECTHU COBMECTHYIO JAESATEIBHOCTh B MHTEPECAX IPAXKTAHCKOTO
oOIiecTBa, y4acTBOBaTh B CaMOYIpaBJICHUH B 00pa3oBaTEIbHOW OpraHU3allvu;

YMEHHE B3aMO/ICHICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (GYHKIHUSIMH ¥ Ha3HAYCHHEM; TOTOBHOCTh K T'yMaHUTApHOW U

BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPMOTHYECKOr0 BOCIIUTAHUSA: C(OOPMUPOBAHHOCTH POCCUMCKOM
IrpaXIaHCKOM MEHTUYHOCTHU, TAaTPUOTU3MA; IECHHOCTHOE OTHOUIEHUE K
roCyJIapCTBEHHBIM CUMBOJIaM, IOCTUXKEHUSIM

POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, ASTUYECKOTO TMOBEIACHUS;
CIIOCOOHOCTh  OIIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JEATEIBbHOCTH YYEHOI0; OCO3HAHHWE JIMYHOIO BKJIAJla B MOCTPOEHUE YCTONYHMBOIO
Oymymiero;

4) 3¢TeTHYECKOr0 BOCIIUTAHHA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUast 3CTETUKY HAyYHOIO TBOPYECTBA,
npUCyIIeTo (PU3NIECKON HayKe,

S) TpyaA0BOT0 BOCIIMTAHUS:

MHTEPEC K pa3InyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM



YHCJIE€ CBSA3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeld mpodeccu u pealrM30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI;
TOTOBHOCTh U CLIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00J1acTU
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,
6) PK0JIOrM4eCKOro BOCIIUTAHHS
c(hOpPMHUPOBAHHOCTH IKOJIOTUUYECKOMN KYJIbTYpbl, 0OCO3HAHKE TI100aTBHOTO
XapaKkTepa SKOJOTUIECKUX TPOOJIeM; TUTAHUPOBAHNE U OCYIIICCTBICHUE ICHCTBHI B
OKpY Xalolllel cpejie Ha OCHOBE
3HaHUA 1eJIell yCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA, pACHIMPEHUE OIbITa
NEATEIIBHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;
7) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI (PUBMYECKONM HAyKH; OCO3HAHHUE IIEHHOCTH HAy4YHOMU
JeSTeIbHOCTH, TOTOBHOCTH B TIpollecC€ M3Y4YCHHUS (PU3UKH OCYIIECTBISATDH
MPOEKTHYIO U UCCIEAOBATEILCKYIO ACATEIbHOCTh UHANBUIYAIBHO U B TPYTIIIE.
METANIPEJMETHBIE PE3YJIBTATDI

Ilo3HaBare/ibHBbIC YHHBEpPCcAIbHbIC y4eOHbIe AelcTBUs ba3doBbie jlornueckue
NeUCTBHA:

CaMOCTOATENbHO  (OPMYJIMPOBATh U AKTyaJU3UpOBaTh  IpoOiemy,
paccmarpuBaTh €€ BCECTOPOHHE; ONpPENeNsTh LEJNU JEATEeIbHOCTH, 3a]aBaTh
napaMeTpbl U KPUTEPUHU HX
JOCTUKEHHMSI; BBIBIISATH 3aKOHOMEPHOCTH U IPOTHUBOPEUMs] B pacCMaTpUBAEMbIX
(u3NuecKuX SBIEHUAX; pa3paldaThiBaTh IUIAH PELIEHUS MNpOoOJIeMbl C Y4ETOM
aHaJIM3a UMEIOIINXCS
MaTepuaibHBIX M HEMaTepUaJbHBIX PECYpCOB; BHOCUTh KOPPEKTUBHI B

JESITeIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEeJsIM, OLIEHHWBAaTh PHUCKU TMOCIEACTBUI JEATEIBHOCTH; KOOPAMHUPOBATh U

BBITIOJTHATH PaOOTy B YCIOBUSX PEATBHOTO,

BUPTYaJIbHOTO ¥  KOMOWMHUPOBAHHOTO  B3aUMOJICHCTBHUS;  pa3BHUBATh

KpeaTHBHOE MBIIIJICHUE TTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebCKue AeiCTBUA:

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHU U METOIaMU
(du3nuecKoil HayKu;

BJIa/IETh HABBIKAMH YYEOHO-UCCIIEA0BATEIHCKOM U MPOEKTHOM eI TEIbHOCTH B
o0nacTu (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY
METOJOB pelIeHMs 3aAad (PU3MUECKOrO COJEp)KaHUs, NPUMEHEHHIO Pa3INYHbIX
METO/IOB [TO3HAHUS; BIAJETh BUJAMU JACSITEIbHOCTH MO MOTYYSHUIO HOBOTO 3HAHUS,
€ro MHTEepHpeTaluy, npeoOpa3oBaHUI0 M NPUMEHEHUIO B Pa3JIMYHBIX Y4EOHBIX
CUTyalUsX, B TOM YHCJE MPH CO3JaHUM y4eOHBIX MPOEKTOB B 00JACTU (PU3UKU;



BBISIBJISITh IPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BbIJIBUTATh
TUNOTe3y €€ pelieHus, HaXOJUTh apryMeHTBl MJsl JI0Ka3aTeIbCTBAa CBOUX
YTBEP)KJICHUW, 3a/JaBaTh IMapaMeTpbl U KPUTEPUU PEUICHUsS; aHaJIU3UPOBATh
MOJIyYeHHBIE B XOJ€ PEIICHUS 3aJaud pPe3yNbTaTbl, KPUTHUYECKH OIICHUBATHh HX
JIOCTOBEPHOCTh, MPOTHO3HPOBATh W3MEHEHUE B HOBBIX YCIOBUSX; CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33191 B 00pa30BaTEIIBHON

JESTeNIbHOCTH, B TOM YHCJE NP H3YYCHHH (PU3UKHU; NaBaTh OIEHKY HOBBIM

CUTYaIIMsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT; yMETh IEPEHOCUTH 3HAHUS 110

(¢u3rKe B MPaKTUIECKYIO 00JIacCTh
KU3HENIEATEIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOjacTeli; BEIIBUTATh HOBBIC UICH, TIPEIaraTh OPUTUHAIBHBIC TIOIX OB

U pEUIeHUs]; CTaBUTh MIPOOJIEMBI U 3a/1a4H, JOITYCKAOII1e

aIbTepHATUBHBIC PEIICHHUS.

Padora ¢ wuHdopmManueii: BiaNeTh HABBIKAMH MOJY4YeHUsT WHGOpMAIUH
Gu3nYecKOoro coaep)KaHWsg W3 HMCTOYHHKOB pPAa3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYIIECTBIIATh MOMUCK, aHAJIU3, CUCTEMATU3AlMI0 U MHTEPIPETaLni0 UH(popMauu
pa3IMYHBIX BHUAOB © (GOpPM TMPEACTABICHUS; OIEHUBATH JTOCTOBEPHOCTH
uHbopMaIny;

UCIIONIb30BaTh  CpeACTBAa MH(MOPMALMOHHBIX Y KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIIMOHHBIX
3a/1a4 ¢ COOII0/ICHUEM TPEOOBAHUM IPTOHOMUKH, TEXHUKHU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30MacHOCTH; CO37aBaTh TEKCThl (DU3MUECKOTO COACpPKAHUS B Pa3INUHbBIX
dbopmarax c
y4€TOM Ha3zHAYeHUsS] UHPOPMAIIUU U TIEJIEBON ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
¢dbopMy mpeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHSA:

OCYIIECTBJISTH OOIICHUE HA yPOKaxX (PU3UKHU M BO BHE-YPOUHOU ESITEIILHOCTH;
pacmo3HaBaTh NIPEANOCHUIKM  KOH(DJIUKTHBIX CHUTyallMd W CMSATYaTh
KOH(MJIUKTBI; pa3BEPHYTO W JIOTMYHO M3JaraTh CBOIO TOYKY 3pCHHS C
HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB; NMOHUMATh W WCIOJIb30BaTh MPEHMYIIECTBA KOMAHJIHOW |
VHIUBUYJIbBHON
paboThI; BELIOUPATh TEMATUKY U METOJIBI COBMECTHBIX JICUCTBUH C YIETOM OOIIHMX
WHTEPECOB M BO3MOXKHOCTEH Ka)X[OT0 4YieHA KOJUICKTHBA; MPUHUMATh IIEIH
COBMECTHOM JESITEIIPHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH JCUCTBUS 10 €€
JOCTH)KEHUIO: COCTaBIIATH IJIaH JEUCTBUM, paclpenesiTh Pojau ¢ y4ETOM MHEHUN
YYaCTHHKOB, O0CYXIaTh pe3yJbTaThl COBMECTHOW paOOTHI; OIEHWBATH KadeCTBO
CBOETro BKJIAJIa U KAKJIOr0 YYaCTHUKA KOMAH]IbI B



oOIIui pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSM; MpeAsiaraTh HOBbIE MPOEKTHI,
OIICHUBATh UJECH C TTO3UILIMU HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKOM 3HAYUMOCTH; OCYIIECTBISTH IMO3UTHBHOE
CTpaTEru4ecKoe MOBEJICHUE B PA3IMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHULIUATUBHBIM.
PeryasiTuBHbIe yHUBepcaJbHbIe yueOHbIe neiicTBua CaMoopranuzanms:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIBHYIO JESATEIBHOCTh B 00JIACTH
(U3MKM M acCTPOHOMHH, BBISBIATH NPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH
COOCTBEHHBIE 3aJla4M; CAMOCTOSITEJIbHO COCTABJIATH IJIAH PEIICHUs PacuETHBIX U
KaueCTBEHHBIX 3a/1ay, IUJIaH BBIMIOJHEHUS TMPAKTUYECKOM pabOThl € yu&€ToMm
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUM; AaBaTh
OILICHKY HOBBIM CHUTYaIlUsIM; PacIIUPSATh paMKA y4eOHOro MpeaMera Ha OCHOBE
JMYHBIX MPEANOYTEHU; 1e1aTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE; OLICHUBATD

MPpUOOPETEHHBIN ONBIT;

CI0CcOOCTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO 3PYAHULIMH B 00IaCTH
(u3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, 3MOIMOHAJIBbHBIA HWHTE/JIEKT: JaBaThb OLCHKY HOBBIM
CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B IEATEIHHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIIQ/JIETh  HaBBIKAMU  TO3HABAaTEIbHOW  pedIeKCMM  KaKk  OCO3HAHUS
COBEpUIAEMbIX JIEHCTBUH M MBICIUTEIBHBIX MPOLECCOB, HUX pE3yJIbTAaTOB H
OCHOBaHUIA;

UCTIONb30BaTh MPUEMBI peIICKCUU JIJIS OLIEHKU CUTYallld, BEIOOpa BEPHOTO
pEIIeHNs; yMETh OIICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHUS 10 UX
CHIDKEHHUIO; MPUHUMATh MOTHBBI U @pTYMEHTBI IPYTHX IMPU aHAJIKU3€ PE3yJIbTaTOB
JeSTeNbHOCTH, TIPUHUMATh ce0si, TIOHMMasi CBOM HEJOCTAaTKA U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTUX MPU aHAJIM3€ PEe3yJIbTaTOB
JeSTeNbHOCTH; IPU3HABATh CBOE MPABO U MPaBO APYTUX Ha

OIIIHOKHU.

B mporiecce nocTrkeHus: TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS IPOrPAMMBI I10
busnke s ypoOBHS CpelHero oOmero oOpa3oBaHus y  OOydaromMXxcs
COBEpIICHCTBYETCS ASMOLIMOHANbHBIN UHTEIJICKT, penoararonmn
c(hOpPMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS PA3BUTHS COOCTBEHHON 3MOIIMOHAIBHON CEPHI,
ObITh YBEPEHHBIM B ce0€; caMOpEeryJMpOBAaHUs, BKJIHOYAIOIIEIO CAMOKOHTPOJIb,
YMEHHE TNpPUHUMATh OTBETCTBEHHOCTb 3a CBOE IIOBEIECHHME, CIIOCOOHOCTH
aJIalITUPOBATHCA K SMOIMOHATBHBIM HW3MEHEHUSM U MPOSBIATH TMOKOCTH, OBITH



OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAlLlUM, BKIIOYAIOLIEH CTpPEMJICHHE K
JOCTHKEHUIO LIEJIM U yCIEeXY, ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JIEHCTBOBATH
UCXO/ISl U3 CBOUX BO3MOXHOCTEH; SMITaTUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATD
HMOLIMOHAIBHOE COCTOSTHUE JPYTUX, YYUTHIBATH €0 MIPU OCYILIECTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBUIO M  COIEPEKUBAHUIO, COLMAIBHBIX HABBIKOB,
BKJIFOYAKOUIUX CIIOCOOHOCThH BBICTPAUBATH OTHOLIECHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOHOIUKTHI.
HPEJIMETHBIE PE3YJIBTATBI

K konity 00yuenus B 10 ki1acce npeaMeTHbIe Pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B TMPAKTHYECKOM [EATEIIbHOCTH JIOJEH; YYHUTHIBATh TI'PAHULIBI
MPUMEHEHUsT HU3YYECHHbIX (U3MYECKUX MOJENEH: MaTephalibHas  TOYKa,
UHepLUaibHasl CUCTEMa OTCY€Ta, a0COJIOTHO TBEPJOE TENO, WICAIbHBIN Tas3,
MOJIEIN CTPOCHHMS Ta30B, )KUIAKOCTEW W TBEPIBIX TEJ, TOUCUHBIA AIEKTPUUECCKUN
3apsij pU peuieHnH (PU3NUeCcKUX 3aay;

pacrio3HaBath (GU3UYECKHUE SIBJICHUS (TIPOLIECChI) U OOBACHITHL UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJIAPHO-KHHETUYECKONM TEOPUHM CTPOEHUS BEIECTBA W
ANEKTPOJAMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE NIPSIMOJINHEWHOE ABUKEHUE,
CBOOOJHOE MaJieHUE TeJl, IBHIKEHHE MO OKPY>KHOCTH, MHEPLUs, B3aUMOJEHCTBUE
ten, auddy3us, OPOyHOBCKOE JBMIKEHHUE, CTPOCHUE JKUJIKOCTEH M TBEPIBIX TEl,
M3MeHeHne o0bEMa Ten NpH HarpeBaHUM (OXJIAXIACHUH), TEIJIOBOE PaBHOBECHE,
UCIIapEeHUe, KOHJEHCAIMS, IUJIABJIICHUE, KPUCTAILIM3AlUs, KHUIEHUE, BIAXKHOCTb
BO3J/lyXa, MOBBIIIEHUE JABJICHUS Ta3a IMPH €ro HarpeBaHWM B 3aKPBITOM COCY/E,
CBA3b MEXK]y IapaMeTpaMH COCTOSHMS ra3a B M30Ipoleccax, dJIEKTPU3ALMS Ted,
B3aMMOJICWCTBHE 3apsJ0OB; OINUCHIBATH MEXAHMYECKOE JIBIDKEHHE, HCIOJb3Ys
(u3nyeckue BEIMYUHBL: KOOPJIUHATA, MyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CUjia, UMITYJIbC TeJla, KHHETUYeCcKas SHEPrus, MOTeHIMaIbHAas SHEPIUs,
MexaHudeckass padoTa, MEXaHWYecKas MOIIHOCTh; MPU ONHUCAHUM MPaBUIBHO
TPaKTOBaTh (DU3UYECKUN CMBICT HCIOIB3YEMBbIX BEIWYWH, X OOO3HAYCHUS U
€AMHUIIBI, HAXOAUTHh (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3UUYECKYIO BEIMUUHY C
JIPYTMMH BEJIMYMHAMU; OMUCHIBATh U3YUEHHbIE TEIJIOBBIE CBOMCTBA TEN U TEIJIOBBIE
ABJICHMSI, HCTOJNB3Yys (U3MYECKUE BEIWYMHBI: JaBJICHHE Trasza, TeMIlepaTypa,
CpPEeIHsAsl ~ KMHETHYECKas  JHEPrusi  XaOTUYECKOrOo  JABWKEHUS  MOJIEKYJ,
CpeAHEKBAJApaTU4YHAsI CKOPOCTb MOJIEKYJ, KOJWUYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, padora raza, KodQPUIIMEHT MOJE3HOTO MEHCTBHSI TETUIOBOTO JIBUTATEIS,
Opy ONHMCAHWM TPABWIBHO TPAKTOBATH (PUBMUYECKHN CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHUS M EIUHUIIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIIUE
JaHHYI0 (DU3MYECKYI0 BEIUYHMHY C JPYTUMHU BEIMYMHAM; ONMUCHIBATH M3YUYCHHBIC



AIIEKTPUYECKUE CBOWMCTBA BEIECTBA M JJIEKTPUUYECKUE SIBICHUS (IIPOIIECCHI),
WCTIONB3Ysl (PU3UUYECKHE BEIMYUHBI: DJICKTPUUICCKUN 3apsii, dJICKTPUICCKOE IOJIE,
HAnpsDKEHHOCTh  TIOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; MPU OMNHUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUH CMBICI HCIOJB3YyeMbIX BEJIHYMH, WX
0003HaueHUs U EIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
GU3NYeCKY0 BEIMYMHY C APYTMMHU BEIUYHMHAMH; aHAIM3UPOBATH (PU3WUYECKUC
MPOIIECCHl W SIBJICHUSI, WCIOJIB3ysS (DU3WYECKUE 3aKOHBI W TPUHITUIBL: 3aKOH
BcemupHoro Ttarorenusi, I, II w III 3akonbr HeroTOHA, 3aKOH CcoOXpaHEHUA
MEXaHWYECKON DHEPTuH, 3aKOH COXPAHEHUS WUMITYJIbCA, MPUHIIUAI CYTICPIIO3UITHH
CWJ, TPUHIUII PABHOMPABUS HHEPUUAIBHBIX CHUCTEM OTCUETa, MOJIEKYJSIPHO-
KHHETHYECKYI0 TEOPHUIO CTPOCHHs BEIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEIHCH
KMHETUYECKOW DHEPruu  TEIJIOBOTO JBMKEHUS MOJIEKYld C  abCOJIIOTHOU
TEMIIEpaTypol, TIEPBBIA  3aKOH  TEPMOJWHAMHKH, 3aKOH  COXPaHCHHS
AIEKTPUUECKOT0 3apsija, 3akoH KyloHa, Mpu 3TOM pa3indarh CIOBECHYIO
(GbOpMyTHPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKCHHE W YCJIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH; OOBICHATH OCHOBHBIE MPUHIIMIBI JACHCTBUS MAaIIUH,
npuOOpPOB M TEXHUYECKUX YCTPOMCTB; pasziuyaTh YCIOBUS HX O€30MMacHOro
WCIIOJIb30BAaHUS B TIOBCEAHEBHOW JKM3HHW;  BBIMOJHATH OSKCIEPUMEHTHI I10
UCCJIeIOBAHNUI0 (PM3UUECKHUX SBJICHUM U MPOIIECCOB C MCIOIB30BAHUEM IPSMBIX U
KOCBEHHBIX M3MEpPEHUH, P 3TOM (HOPMYIHPOBATH MpobeMy/3a1ady U THIOTE3Y
y4e0HOTO IKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyI0BaHMUS,
MIPOBOJIUTH OMBIT U (POPMYIUPOBATH BEIBOJIBI; OCYIIECTBIISATh MPSAMBIC M KOCBEHHBIC
u3MepeHus (U3NYECKUX BEJIMYMH, MPU TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO
W3MEPECHHUsI W WCIOJb30BaTh W3BECTHBIE METOABI OICHKH ITOTPEITHOCTEH
U3MEpPEHUI; HMCCIIEOBAaTh 3aBUCUMOCTH MEXIY (PU3MUYECKUMH BEIMYUHAMH C
WCITOJIb30BaHUEM TIPSAMBIX HW3MEPEHUU, TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCHpOBaTh PE3YNHTATHI MTOJIYICHHONU 3aBUCUMOCTH (PM3HUECKUX BEIIMYWH B BUJIC
Tabymil ¥ TpaduKoB, NEJaTh BBIBOJLI MO pe3ybTaTaM UCCIEIOBAHMS; COOMIOAATh
npaBuiIa 0€30MacHOTO TpyAa MPHU MPOBEACHUN MCCIICIOBAHUN B paMKax y4eOHOTO
OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEILCKON ¥ TMPOEKTHON JESTENBHOCTU C
UCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M Ja0OPATOPHOTO 00OPYIOBAHUS;
pemarh pacy€THBIC 3aJa4d C SBHO 3aJIaHHON (DU3MYECKOW MOJEIbIO, UCIOJIb3YS
(du3rUecKue 3aKOHbI M PHUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4d BHIOMPATH
¢u3nUecKyr0 MOAENb, BBIICTATH (PU3NYECKHE BETUYHHBI HW  (HOPMYJIBI,
HEOOXOMUMBIE NJIs €€ PEIICHHS, MPOBOJIUTH PAacU€Thl W OILCHUBATh PEATBHOCTH
MOJIYYCHHOTO 3HAYeHUS (PU3MYECKOW BEIMYUHBI; PEIIaTh KAYeCTBEHHBIC 3a/1ayu:
BBICTPAaMBaTh JJOTMYECKH HEMPOTUBOPEUUBYIO LIEMOUKY PACCYXKACHHUI C OMOpOM Ha
U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHUS;

MCIIOJIH30BATh NP PEIICHUH YUeOHBIX 3a7a49 COBPEMEHHbBIE HH(POPMAITMOHHBIC
TEXHOJIOTUU [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUU U TPEACTABICHUS
yueOHOM W Hay4YHO-MOMYJSIPHOM HH(OpMalMM, TOJYyYEHHOW U3 Pa3IMYHBIX



MCTOYHHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJy4aeMyl0 UH(POPMAIINIO; TPUBOIUTH
MIpUMEPHI BKJIaJIa POCCUMCKUX U 3apYyOCIKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH
Y TEXHOJIOTUI; KCTIOJh30BaTh TEOPETHUSCKHE 3HAHUS 10 (PU3MKE B IMMOBCEIHEBHOU
KU3HU 1T o0ecrieueHus O€30MacHOCTH TMpU OOpallleHHMH C NOpudopaMu H
TEXHUYCCKUMH YCTPOMCTBAMHU, JJISI COXPAHCHHS 3JI0POBBS W COOJIIOJCHHS HOPM
AKOJIOTMYECKOTO TMOBEJCHUSI B OKpYXalolleil cpene; padorath B Tpynme cC
BBITIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX POJIEH, MIaHUPOBaTh PabOTy TPYIIIH,
paIMOHAIBHO PACIPEACNIATh OOS3aHHOCTH U IUIAHUPOBATh JEATEIHLHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJIEKBATHO OLICHUBATh BKJIAJl KAXKJIOTO U3 YYACTHUKOB
TPYIIIBI B pEeIICHUE PAaCCMATPUBAEMOU MTPOOIIEMBI.

K koniy o6yuenus B 11 ki1acce nmpeiMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHON KapTUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKH W
TE€XHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIIOJCH, IEJOCTHOCTh M E€IUHCTBO
¢du3nueckoil KapTUHBI MHUpPA; YYUTHIBATH TPAHUIBl MPUMEHEHUS HW3YYEHHBIX
(u3HUEeCKUX MOJENIECH: TOYEUYHBIM 3JIEKTPUUYECKUN 3apsj, Jyd CBETa, TOUYCUHBIN
UCTOYHUK CBETA, AJIEpHAsi MOJIETh aTOMa, HYKJIOHHAsE MOJIEJIb aTOMHOTO Sifjpa TIpH
penieHud (PU3MUECKUX 3a/1ay; pacro3HaBaTh (hU3WYECKUE SIBJICHUS (TIPOLIECCHI) U
OOBSACHSTH UX HA OCHOBE
3aKOHOB JJICKTPOJIMHAMHUKHN M KBAHTOBOW (DM3UKH: AJICKTPUIECKAsT TIPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICUCTBHUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, DJJIGKTPOMArHUTHAas WHIYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsii, SJCKTPOMArHUTHBIE KOJIeOaHUS W
BOJIHBI, TPSIMOJIMHEHHOE PACIPOCTPAHCHHE CBETa, OTPAKEHHE, MPEIOMIICHUE,
uHTeppepeHIusa, audpakuus W TOJIpU3alMs CBETa, JHUCICPCHS CBETa,
doToanekTpuaeckuit 3pdexT (poTodrddekT), cBeTOBOE MaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CIHEeKTpa aToMa BOJIOPOJIa, €CTECTBEHHAss M HUCKYCCTBEHHas
PaIMOAKTUBHOCTh; OMUCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJIIEKTPHUECKUE,
MarHUTHBIC, ONTHYECKHUE, SJECKTPUUYCCKYIO IPOBOJUMOCTh PA3IUYHBIX CpEl) U
ANIEKTPOMATHUTHBIC SBJICHUS (TIPOLIECCHI), UCTMOJB3Yysl (DU3NYecKue BETUYHHBIL:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKa, JIEKTPUYECKOE HAIpPSKEHUE, IICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBIKYIAs CUila, padoTa TOKa,
WHIYKIMS MarHUTHOTO TOJs, cuia Amrmepa, cuna JlopeHiia, WHIYKTUBHOCTH
KaTyIIK{, SHEPIrusl 3JIEKTPUUYECKOTO M MArHUTHOTO IMOJIeH, MEpHOJ] U 4YacToTa
KonebaHuii B KojeOaTembHOM KOHTYpE, 3aps] M CHIa TOKa B IIpoIecce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHuE U
ONTHYECKAasi CWJA JIMH3BI, TPU OMHCAHUM TPABUIBLHO TPAKTOBATH (HHU3MYECCKUI



CMBIC]I HCIOJb3YEMBIX BEJIMYUH, MX OO0O3HAYCHUS U EAUHUIBI, YKa3bIBaTh
(hopMyIIBI, CBSI3BIBAIOIINE TAHHYIO GU3MUECKYIO BETUINHY C IPYTUMH BETUIHHAMY,
ONMKCHIBATh M3YyYEHHBIE KBAHTOBBIC SBJICHUS U TPOLECCHI, HCIONb3YS
du3nUecKrue BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPIHs U UMIYJIbC (OTOHA, MEPUO]] MOTypacnaaa, IHEPTus CBS3U
ATOMHBIX sJ€p, TPU OINHUCAHWM TIPABWIBHO TPAKTOBATh (U3MUECKHN CMBICI
WCIIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHHS] W EAUHUIILI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIME JIAHHYI0 (DU3UYECKYI0 BEIMYMHY C JPYTUMU BEJIMYMHAMM,
BBIYUCIIATh 3HAYCHHE (U3UYECKOW BETUYMHBI, AHATU3UPOBATH (PU3HUECKHE
IIPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3MyYecKue 3aKOHBI M MPUHIMIBL 3aKoH OMma,
3aKOHBI TIOCIIEOBATEIIBHOTO W MApaUIeIbHOTO COCIUHECHHS TTPOBOHUKOB, 3aKOH
Jxoyns—JIenna, 3aKkoH SJIEKTPOMArHUTHOM WHAYKIIUHU, 3aKOH MPSMOJMHEHHOIrO
pactpoCTpaHEHUsI CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEIIOMIICHHSI CBETA,
ypaBHeHUe OuHIITEHA 151 (oTod(PdeKrTa, 3aKOH COXPAaHEHUS SHEPTUM, 3aKOH
COXpaHEHUS WMITyJbCca, 3aKOH COXpaHEHHUS JJIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHUsI MacCOBOI0 YKCIIa, MOCTYyNaThl bopa, 3aKkoH pagroakTUBHOTO pacraja,
IpU 9TOM Pa3InyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIpQXXEHUE U YCJIOBUA (TpaHUIllbl, OOJACTH) MPUMEHHMOCTH; OIpPEIEsATh
HaIpaBJIeHUE BEKTOPA MHIYKIIMA MAaTHUTHOTO TIOJISI TPOBOTHUKA
C TOKOM, CHJTbI AMTiepa 1 cuibl JIopeHI1a; CTpOUTh U OITUCHIBATh M300paKeHNE,
CO37]aBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOW JIMH30M; BBITIOJIHATH SKCIEPUMEHTHI 10 HCCICIOBAHUIO0 (HU3UYECKUX
SIBJICHHH W TIPOIIECCOB C MCITOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUN: TIpH
5ToM (OPMYIUPOBATh MpOOJIEeMy/3a7ady W TUIOTE3y y4eOHOTO SKCIEPUMEHTA,
coOHupaTh yCTaHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOAUTH OIBIT M
(GbopMyIHpOBaTh BBIBOJBI; OCYIIECTBISATh MPSIMbIE M KOCBEHHBIE H3MEPEHUS
(GU3MYECKUX BEIWYWH, MPU 3TOM BHIOMPATh ONTHMAIBHBIA CIOCOO M3MEPEHUS M
MCIIOJIh30BaTh U3BECTHBIE METO/IbI OIIEHKU MOTPEIIHOCTEN N3MEPEHMUIA; NCCIIEA0BATh
3aBUCUMOCTH (PU3MYCCKUX BEIIMYUH C MCIOJIB30BAaHUEM IMPSAMBIX MU3MEPCHHM: TpH
9TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTAThl MOJIYIECHHOU
3aBUCUMOCTH (PM3NYECKUX BEITMYMH B BUC TAOIHI] U TpaUKOB, JACIIaTh BEIBOIBI IO
pe3yJbTataM HCCIeIOBaHuUs;, COOJI0AaTh MpaBuia OE30MacHOro Tpyaa MpH
MPOBEICHUHM HWCCIEAOBAaHUN B paMKax y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-
UCCIIEIOBATEIIbCKOM M IIPOEKTHOW  JEATEIBHOCTM  C  MCHOJIb30BAaHUEM
M3MEPUTEILHBIX YCTPOUCTB M J1a00paTOpHOTrO 00OPYOBAHUS; PEIIATh PACUETHBIC
3a/layy C SIBHO 3a/IaHHON (DU3UYECKOI MOJIETIBIO, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
MPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4d BRIOMPATh (M3HYECKYIO MOJIEIb,
BBIICNIATh (PU3NYECKUE BEIUYMHBI U (HOpMYJbl, HEOOXOAUMBIE ISl €€ pelieHus,
MIPOBOJIUTH PACUETHI U OIICHUBATH PEATLHOCTH MOTYYECHHOTO 3HAYCHUS (PU3HICCKON
BEJIMYMHBI, peliaTh  KAYECTBEHHbIE  3aJauyMd:  BBICTpAUBATh  JIOTUYECKU



HENIPOTUBOPEUYUBYIO LIENOYKY PACCYXKICHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SIBJICHUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUEOHBIX 33/1a4 COBPEMEHHbIE THPOPMAIIMOHHBIE
TEXHOJIOTUH I TIOWUCKA, CTPYKTYPUPOBAHUSA, UHTEPHPETALMU U IPEICTABICHUS
y4eOHOH M HAay4YHO-IOMYJIApHOM HH(OpMaLWU, TMOIYYEHHOM U3 pas3IndHbIX
MCTOYHUKOB, KPUTHUUECKU aHAJIM3UPOBAThH MOIydaeMylo MH(GOpMaIKio; O0BICHATH
MPUHIINIBI JCHCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3nuyaTh
ycloBUsl UX 0O€30IacCHOr0 MCIIOJIb30BAHMUS B TIOBCEIHEBHOM JKWU3HM; MPUBOJIUTH
MPUMEPHI BKJIAJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAayKd, B OOBSCHEHHUE IPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKA M TEXHOJOIMH; MCIOJb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3UKE B
IOBCEITHEBHOM JKM3HM i1 oOecnedeHuss O€30MacHOCTH MpH OOpalleHuu C
npudooOpaMu M TEXHUYECKUMH YCTPOMCTBAMH, MJII COXPAHEHUS 3JI0pPOBbS U
cOOJII0ICHNSI HOPM 3KOJIOTUYECKOTO MOBEEHUS B OKpYXalolleil cpefe; paborath B
IPYIIIE C BBIMOJHEHUEM PA3JINYHbIX COLUUAIBHBIX POJIEH,

IJIAaHUPOBATh PabOTy TPYIIbI, PALMOHAIBHO PACIPENENsITh OOA3aHHOCTH H
IIJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PELIEHUE paCCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KonnyecTBo yacoB DJIEKTPOHHBIE
Nent/ HanMeHoBaHMe pa3/ie/ioB U TeM (unpposrie)
s HpPOrpaMMbI Beero Kontpoabnbie | Ilpakruueckne | 00pasoBaTelbHbIe
r
padoThI padoThI pecypceebl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O TIO3HAHUSA
11 @ 5 bubnuorexa [JOK
. W3HMKa U METO/IbI HAYYHOT'O TIO3HAHHMSI hitps://m.cdsoo.r/TE41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > hitps://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huraniica 7 hitps://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.eds0o.ru/7f41bf72
Uroro no pazneny 18

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubnmoreka [JOK
3.1 TEOPUH 9 I https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOJAMHAMUKHI 10 1

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




ArperarHblie COCTOSIHUS BEILIECTBA. bubnunoreka [HOK
3.3 ®dazoBbIe IEPEXO/IbI 5 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 JrekTpocTatuia 10 https://m.eds00.ru/7f41bf72
ITocrosuHbIN 3ekTpuyeckuil ToKk. Toku B bubnnoreka [JOK
4.2 pa3IM4YHBIX cpenax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3jiesioB U TeM (in¢posnie)
2 NPOrpaMmbl Beero Kontpoabnbie | Ipakruueckue | 00PpasoBaTelbHbIe
padoThI padoThI pecypcenl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe nosne. JeKTpoOMarHuTHast bubnuorexa [JOK
11 AHAYKLIUA 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE bubnuorexa [JOK
21 KoJIeOaHus 9 1 https://m.edsoo.ru/7f41¢97¢c
MexaHnyeckue U 3J€KTPOMArHUTHBIE BOJIHbI bubnuotexa [JOK
22 5 1 https://m.edsoo.ru/7f41c97c
23 0 10 bu6mmoreka [IOK
’ frTHKa 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

OcHOBBI cIENMANIBHOM TEOpUn bubnnoreka [JOK
3.1 OTHOCHUTEILHOCTHU 4 1 https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 1




Pa3zgen 4. KBAHTOBAS ®PU3UKA

. bubnunoreka [JOK
4.1 JIeMEHTEI KBAHTOBOW ONTHUKU 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 71pO S https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 Etlf 6J'IHOTeKa LOK
ps://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIHIAIOIIEE IOBTOPEHUE
6.1 O06o0matotiee MOBTOPEHUE 4 Etlf 6J_IHOTeKa LHOK
ps://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







ITOYPOYHOE IIVTIAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

Ne

. Tema ypoka

Kourpoububie | IIpakTuyeckue

Beero padoThI padoTsbI

®du3nka — HayKa 0 IpUpo/ie.
1 Hayunbie mMeToabl mo3HaHUS 1
OKpY’KaloIIero Mupa

Pomre  w wmecto  ¢usuku B
(dhopMupOBaHHH COBPEMEHHOM
Hay4HOW  KapTHUHBl  MHpa, B
MPAKTUYECKON eATETLHOCTH JIFOACH

MexaHn4deckoe JBUKCHUE.
OTHOCHUTENIBLHOCTE  MEXAHHUYECKOI'0
nerkenus. [lepemenienue, CKOpoCTb,
YCKOpEHHE

PaBHOMEpHOE IpsIMOJIMHEWHOE
JBUKECHHE

PaBHOYyCKOpEHHOE NPSAMOIUHENHOE
JBUKECHHE

CBoOOIHOE  TMalIeHUE. YckopeHue
CcBOOOIHOTO ITaJECHUA

KpuBonuneiinoe JBUOKEHHE.
7 JIBr>KeHME MaTepUaIbHON TOUYKH 110 1
OKPY>KHOCTH

8 [Ipuanun otHOCcHUTENBHOCTH [ anumnes. 1

WNHepuyanpHble  CHCTEMBI  OTCYETA.
[IepBe1it 3ak0oH HproToHA

Macca tena. Cwuna. Ilpunnun
9 Cynepno3unuu cui. Bropoi 3akoH 1
HeroTona 1t MaTepuanbHOW TOUKH

10 Tperuii 3akoH Herotona s 1

MaTCpHUAJIbHBIX TOUCK

3akoH BceMUpHOro TAroreHus. Cumna
11 TskecTH. [lepBas kocMuueckast 1
CKOpPOCTh




12

Cuna ynpyroctu. 3akoH ['yka. Bec
Telna

13

Cuna tpenus. Koapdunuent tpenus.
Cuna conpoTHBIICHUS NPH TBUKESHUU
TeNa B )KUJKOCTHU HIIU ra3e

14

[locTymarenbHOoe U BpalaTreIbHOE
JBIKEHHE aOCOIIOTHO TBEPIOTO Tea.
MowmenTt cuibl. I1nedo cunbl. YcnoBus
paBHOBeCHsI TBEPIOTO Teja

15

I/IMHy.]'ILC MaTepI/IaHBHOﬁ TOYKH,
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK.
I/IMHy.]'ILC CHIIBI. 3aKOH COXpaHCHUA
HUMITYyJIbCA. PeakTuBHOE ABMXKCHUE

16

PaboTa 1 MOIITHOCTD CHJIBI.
KuneTtndeckast sHEprus MaTepuaaIbHONR
Toukd. Teopema 00 H3MEHEHUU
KMHETHYECKON SHEPTUU

17

IloTenumnanpHast SHEPTIH.

IloTeHunanpHas 3HEPrUst ynpyro
ne(popMHUPOBaHHON NPYKUHBI.
[TorennuanbHast sHeprus Tena BOIU3U
MTOBEPXHOCTU 3€MJIU

18

IToTeHuManbHBIE U HEMIOTEHIMAIBHBIE
cuiibl. CBA3b pabOThI
HENOTEHLNAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SJHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

19

JlaGopatopHnas pabora
«HccnenoBanue cBsizu pabOThI CUITBI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
TeJa Ha MPUMEpEe PacTsKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbhas pabota no teme
«Kunematuka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

21

OcHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHoBCKoOe
newkenue. dubdysus




22

Xapakrep JBUKEHUS U
B3aUMOJICYCTBUS YaCTUL] BEIIECTBA.
Mopenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEII

23

Macca MOJIEKYJI. KonnuectBo
BemiecTBa. [locrosaHnas ABoraapo

24

TennoBoe paBHOBecue. TeMmneparypa
u e€ uamepenue. [llkana temneparyp

Henscus

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

26

AbcouoTHas TeMiepaTypa Kak Mepa
CPEIHEH KUHETUYECKOM DJHEPruu
JBH)KEHUS MOJIEKYJ. YpaBHEHHE
MeunneneeBa-Knaneiipona

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

28

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHUS
pa3peKeHHOTO Ta3a

29

I/Isonpoueccm B NACAJIbHOM TIa3c U HX
rpa(pnqea(oe MMpeACTaBJICHUC

30

Buytpennss sneprus
TEPMOAMHAMUYECKOI CUCTEMBI U
crocoObl €€ n3menenus. Koanaectso
TeIUIOTH U paboTa. BHyTpeHHss
SHEPTHUsI OJHOATOMHOIO UJI€ATbHOTO
rasa

31

Bunael rerionepenaun

32

VY nenpHas TEMI0OEMKOCTh BELIECTBA.
KonnuecTBo TemnoTs! npu
Teruonepenade. AnuabaTHBIN Mpoiecce

33

[TepBbIii 3aKOH TEPMOJAMHAMUKU U €TO
MIPUMEHEHHE K U30IpoLieccam

34

HeobOpatumocTh mporieccoB B




npupoze. Bropoii 3akoH
TCPMOJAUHAMUKHN

35

[Tpunun nevicreus u KII/ TenmoBoi
MAaIlIUuHEI

36

IMuxn Kapno u ero KIIZ{

37

DKOJOrH4ecKHe MpoOIeMbl
TEII09HEPTEeTUKU

38

O6o0maromuii ypok «MoJteKyssspHast
¢uzuka. OCHOBBI TEPMOIMHAMUKIY

39

KontponbHas pabGora mo Teme
«MonekynsapHas pusuka. OCHOBBI
TEPMOIUHAMUKI

40

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u xunenue

41

AOCONIOTHAST ¥ OTHOCHUTEIIbHAsS
BJIAJKHOCTh BO3/1yxa. HachllleHHBII
nap

42

Teépmoe temo. Kpucramnmueckue u
amopdHbIe Tena. AHM30TpOTIHUS
CBOICTB KPHUCTAIIJIOB. Kunxue
Kkpuctaiabl. COBpeMEHHbIE MaTepHAaIIbI

43

[naBneHue n KpUCTATUIU3ALIMSL.
VY eapHas TEIIOTA IDIABICHUS.
CyOnumariust

44

VYpaBHeHUE TEIJIOBOTO OaaHca

45

OnexTpuzanuus Tel. OJIEKTPUUYECKHUM
3apsz. [[Ba Buaa 3lIEKTpUUECKUX

3apsiI0B

46

[IpoBOTHMKH, TUDTIEKTPUKH U
TTOJTYITPOBOTHUKH. 3aKOH COXPaHECHHS
ANEKTPUYECKOTO 3apsaa

47

B3anmoneiictBue 3apsa10B. 3aKOH
Kynona. To4euHbIil 3JIeKTpUYECKUI
3apsn




48

Hanpssk€HHOCTB IIEKTPUYECKOro
nosist. [IpuHnmn cynepnosunuu
BJIEKTPUYECKUX MoJeH. JInnnn
HaNpsHKEHHOCTH

49

Pabota cwit aiekTpocTaTHiecKkoro
noist. [lorennuan. PasHocth
[IOTEHI[AATIOB

50

HpOBOZ[HI/IKI/I U  OWUSJICKTPUKU B
SJICKTPOCTATUYCCKOM IIOJIC.
Z[I/ISJ'IeKTpI/I‘-ICCKaSI IMPpOHUIACMOCTDb

51

OnexrpoémkocTs. Konnencarop

52

DIEeKTPOEMKOCTD IIOCKOTO
KOHJICHCATOpa. DHEPrus 3apsHKEHHOTO
KOHJICHCATOpa

53

Jlaboparopnass pabora "U3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa”

54

[IpyuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJEHCATOPOB, KOMUPOBAIBLHOIO
amnmnapara, CTpyHHOro npuHTepa.
DnexTpocTaTHuecKas 3aluTa.

3a3eMIIeHHE AIIEKTPONPHUOOPOB

55

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma Jist
y4acTKa Ienu

56

[TocnenoBarenbHOE, MapaieNbHOE,
CMEIIIaHHOe COEZIMHEHUE
MPOBOIHUKOB. JlaGopaTopHasi paboTa
«M3ydyeHnne cMeIIaHHOTO COCTUHEHUS
PE3UCTOPOBY

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenna




58

3axoH OMa 11 [TOJIHOM (3aMKHYTOM )
aneKTpudeckon nenu. Koporkoe
3ambIkaHue. JlaboparopHas paboTa
«U3mepenne D/1C uctounuka Toka u
€ro BHYTPEHHET'O COIIPOTHBIICHUS

59

DneKTpOHHAs MPOBOJAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METaJIJIOB oT
teMreparypbl. CBEpXIIPOBOANMOCTh

60

DNEKTPUUECKHUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOTHUKHM, UX COOCTBEHHAs U
pUMecHass mpoBoAUMOCTh. CBoiicTBa
p—n-niepexoza. [omynpoBoAHUKOBBIC
PUOOPHI

62

DNEeKTpUYECKHiI TOK B pacTBOpax H
pacrmiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs AUCCOLUALIMS.
OneKTponan3

63

DNEeKTPUUECKU TOK B ra3ax.
CaMoOCTOSTEILHBIA U
HECaMOCTOSITeNbHBIN pa3psa. MomHus.
IIna3zma

64

DNeKTpUYecKue Mpubopsl U
YCTPONCTBA M UX MPAKTUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKH
0€e30IacHOCTH

65

O6o0061maronuit ypok
«ONEKTPOIUHAMHUKA»

66

Kontponbaas pabota mo Teme
«Qnektpocratuka. [locTosTHHBIN
aneKkTpudeckuii Tok. Toku B
Pa3IMYHBIX Cpeaax»

67

PesepBHblit ypok. KonTponbHas pabota
1o Teme "DIeKTpoaAuHaMHUKa"

68

PesepBubIil ypok. O600maronuii ypok
o temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJbHbIe
Bcero
padoThI

IIpakTH4eckue
padoThI

ITocTostHABIC MarHuThI " HX
B3auMoJercTBHe. MarauTHOe IIOJIe.
Bektop MaruuTHOM MHAYKUMH. JIMHUM
MAarHUTHON MHIYKIIHHA

MarsuTHoO€ 1oJe IPOBOJHUKA C TOKOM.
OnbIT Opcrena.

B3anmopeincTere MpoBOIHUKOB C
TOKOM

JlaboparopHas padota «/3yuenue
MarHUTHOTO TIOJISI KATYIITKH C TOKOM)

JleficTBHe MarHUTHOTO MOJIS Ha
MIPOBOAHMK ¢ TokoM. Cuita Amnepa.
JIaGoparophas pabota «lccnenoBanue
JeMCTBUS TIOCTOSIHHOIO MarHUTa Ha
PaMKy ¢ TOKOM»

JlelicTBME€ MarHUTHOTO ITOJIS HA
JBHKYILYIOCS 3apsDKEHHYIO YACTHILY.
Cuna Jlopenna. PaboTta cusl
JlopeHua

DJeKTpoMarHuTHas HHAyKnus. [loTok
BEKTOpa MarHMTHOW mHAyKIuu. 2J(C
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON

uHayKun dapazes

JlabopaTopHas paborta
«UccnenoBanue SIBJIICHUS
ANEKTPOMArHUTHOW WHIYKIIHH

NHAYKTUBHOCTS. SBiaeHue
camouHaykiuu. 9J1C caMOMHAYKIUU.
OHeprus MarHUTHOTO MOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€




TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs II€Yb

10

O6o06maromuit ypok «MarautHoe
I10JI€C. 3HeKTpOMaFHHTHaH UHIAYKOUS

11

KonrponsHas pabora o teme
«MarautHoe mnoiJe.
DNEeKTPOMarHuTHAs WHIYKIIHS)

12

CBOOOHBIE MEXaHUYECKHE
kosebanus. 'apmonnyeckue
KoJe0aHusl. YpaBHeHue
TapMOHHYECKUX KOJeOaHuH.
[IpeBparenue sHepruu

13

JlaboparopHas pabdorta «MccnenoBanue
3aBUCHMOCTH MEPUO0/Ia MAJIbIX
Kose0aHuil Tpy3a Ha HUTH OT JAJTUHBI
HUTHU U MACCHI TPy3a»

14

Konebarenbublit KOHTYp. CBOOOIHBIE

OJICKTPOMArHMTHBLIC KoJIcOaHHS B
nacajibHOM K0JIeOaTeIIbHOM KOHTYpC.
Amnajnorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMAroHuTHBIMHA KOJIEOAHUSIMHU

15

dopmyia TomcoHna. 3aKkoH
COXPAHEHUS SHEPTUHU B UICATBHOM
KoJe0aTeTbHOM KOHTYpE

16

[IpencraBienue o 3aTyXaroMINX
KoseOaHusx. BeiHyKIeHHBIS
MeXaHHYeCKHe Konebanus. Pe3onanc.
BBIHY)K}IGHHBIG SﬂeKTpOMaFHI/ITHBIe
Koae0anust

17

Ilepemennsbiit Tok. CUHYCOUJAJIBHBIN
MepeMEeHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaAIPSKEHUS




18

Tpancdopmarop. [IpousBoxactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

YcerpolicTBo u MPaKTUYECKOE
MIPUMEHEHHE NEKTPUYECKOTO 3BOHKA,
reHepaTopa  NEPEeMEHHOTO  TOKa,
JUHUH 3JeKTponepeaad

20

DKOJIOTHYECKHE PUCKH IIpU
IIPOU3BOJACTBEC JJICKTPOIHEPTHUHU.
Ky.]'ILTypa HUCIIOJIB30BaHUA
QJICKTPOSHEPIUN B HOBCGI[H@BHOﬁ
KHU3HHU

21

MexaHuyeckue  BOJIHBI,  YCJIOBHS
pacnpoctpanenus. [lepuon. CkopocTts
pacnpocTpaHEeHUsT W JUIMHA BOJIHBL.
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI

22

3Byk. Ckopocts 3Byka. I'poMkocTb
3ByKa. Bricora ToHa. TemOp 3Byka

23

ONEKTPOMarHuTHHIE BOJIHBI, UX
cBorcTtBa U ckopocth. Illkana
9JIEKTPOMArHUTHBIX BOJIH

24

HpI/IHI_[I/IHBI paanoCBA3U u
TeaeBuaeHus. PazButue CpCACTB
CBs3U. Paguosokanus

25

Kontponbnas padota «Konebanus u
BOJTHBD

26

[IpsimonnHeHOE pacipoCTpaHEHHE
CBETa B OJIHOPOJHOM Cpeje.
Todeunblil HICTOYHUK cBeTa. JIyd
cBeTa

27

OtpaxxeHne  cBeTa.  3aKOHBI
orpaxeHusa cera. [locTpoeHue
M300paXKeHM B IJIOCKOM 3epKajie

28

[Ipenomnenue ceta. [loaHoe
BHYTpEeHHee oTpaxeHue. IIpenenbHblil
YTOJ1 IIOJIHOTO BHYTPEHHETO
OTpaKEHHUS

29

JlaGopatopnass pabota «l3mepeHue
MoKa3aTessl MPEeIOMIICHHS CTEKIIa»




30

Jlunssl. [TocTpoenue n3odpaxkeHuil B

nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

31

JlaboparopHas padorta «lccnegoBanue
CBOMCTB M300paKCHUH B JIMH3AX)

32

Hucniepcus cBera. CIOXKHBIN cOCTaB
6enoro csera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»

33

Wutepdepennms cera. Audpaxius
cera. JudpaknuonHas pemerka

34

[TonepeuHocThb CBETOBBIX BOJIH.
[Tonspusanus ceera

35

OnTrueckue nTpubOpsl U yCTPOUCTBA U
yCIJI0BUS UX 0€30I1aCHOI0 IPUMEHEHUS

36

I'panuiel MIPUMEHUMOCTH
KJIACCHYECKOW MexaHUKH. [locTynaTel
CHelUaIbHON TEOpUHU
OTHOCHUTENIbHOCTH

37

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3ameaJieHne BpEMEHH U COKpAILEHUE
JUINHBI

38

9Hepr1/151 " UMITYJIBC peHHTHBHCTCKOﬁ
YaCTHIIBI. CBsI3b MaccCHI C SHEpT nen u
HUMITYJIBCOM. 3HCpTI/I}I IIOKOA

39

Konrponsnas padora «OnTHKa.
OcCHOBBI CIELIMATIBHOM TeOpUn
OTHOCHUTEJIBHOCTI»

40

®otonsl. Dopmyna [1nanka. Dueprus
1 UMIyJbC pOTOHA

41

OTKpBITHE U HCCIIEIOBAHUE
dbotoarddekra. OnbiTer A. T
CroneroBa

42

3akonbl portorddekra. YpaBHeHUE
DiiamTeliHa 11 poTtodrddexra.
«Kpacnas rpanuna» dpotorpdexra




43

JaBnenne cBera. Onbithl [1. H.
JlebeneBa. XMHYECKOE NEHCTBUE
cBeTa

44

TexHuueckue yCTpoHCTBa U
MPaKTUYEeCKOEe  MPUMEHEHUE:
¢dbortosmemMeHnT,  (poToOAATUHK,
COJIHEuHas OaTapesi, CBETOIUOT

45

Pemrenne 3agay mo teme «DJIEMEHTEI
KBAaHTOBOU OITHUKW

46

Monenb atoma Tomcona. OTBITEL
Pezepdopaa mo paccessHUIO 0-9aCTHII.
[InanerapHas MoJieIb aTOMa

47

[Toctymater bopa

48

W3nyuenue u nornouieHue GoTOHOB
[IpH MEePEXO0/ie aTOMa C OJTHOTO YPOBHSI
SHEPTUU HA Apyroil. Buasl ciekTpoB

49

BosmoBele cBoiicTBa YacTHIl. BOTHEI
ze Bbpoiiss.
KopnyckysipHOBOJIHOBOH Tyanu3m.
CroHTa”HHoe U

BBIHYKACHHOC U3JTYUCHUC

50

OTKpbITHE PAAMOAKTUBHOCTH. OTBITHI
Pesepdopna no ornpeneneHuto coctaBa
PaaNOAKTUBHOTO U3ITYyYEHUS

51

CaoiicTBa anbpa-, Oera-,
raMMau3IydeHusl. Bnusiaue
pallMOaKTUBHOCTH Ha JKUBBIC
OpraHu3Mbl

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
ONEeKTPOHHBIN 5 MIO3UTPOHHBIN
Oerapacnan. ['amma-uznyyenue

53

DHeprusi CBA3M HYKJIOHOB B SIIpE.
Snepubie peaKkuu. AnepHbiit
peaktop. [Ipo6iiembl, NEPCIEKTUBHI,
AKOJIOTUYECKHE AaCTIEKThI SIICPHOM
SHEPTETUKHU




54

DneMeHTapHble yacTulbl. OTKpBITHE
Mo3uTpoHa. MeToIbl HAOMIOACHUS U
pEerucTpanuu 3IeMEHTAPHBIX YaCTHII.
Kpyrusiit cron «DyHnameHTanbHbIe
B3auMoercTBUA. EnuHCTBO
(bu3nUeCcKOil KapTUHBI MUPAY

55

Bun 38é3nnoro ne6a. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, HX BUANMOE
nexenne. CoaHeynas cucremMa

56

Counuie. ConHeuHass akTUBHOCTb.
Ncrounuk snepruu CosHua u 3BE3]1

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3AbI TJIaBHOM
MoclieIoBaTeIbHOCTU. BHyTpeHHee
ctpoeHue  3BE34. CoBpEeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama I'anakTuka.
ITonoxxenne n nBuxenue CosHLa B
lanmaktuke. I'anaxktuku. Y€EpHbIe
JBIPBI B SIAPAX TATAKTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMHUU

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

62

O6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
gyeJIoBeKa

63

O6oOmaromuii ypok. Pomb m mecto
($U3MKU ¥ ACTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa




O6o06maromuit ypox. Poib
¢uznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3UUECKOM
KapTHHE MHpa

64

O0o00marommii YPOK. Mecto
¢u3nveckoil KapTHHBI MUpa B 00IIEM
65 pany COBPEMEHHBIX 1
€CTECTBEHHOHAYYHBIX

MPEJCTABICHUI O IPUPOJIE

PesepBHBI ypok. MarHuTHOE 110JI€.
DNEeKTpOMarHuTHasE UHIYKIIHS

66

PesepBubriit ypok. Ontuka. OCHOBBI
67 CIIEHUAJILHON TEOpUHU 1
OTHOCHUTEIIbHOCTH

Pesepnniit ypok. KBantoBas ¢usuka.
68 DNeMEHTBl aCTPOHOMUU U 1
acTpou3uku

OBIIEE KOJMYECTBO YACOB IO
[TIPOTPAMME 68 4

[Ipunoxenue 4.7
[IpoBepsiembie amemenTs! cogepxanns (10 kmacc)

10.5 OnuceIBaTh N3y4YE€HHBIE TEIJIOBbIE CBOWCTBA TEN U TEIUIOBbIE SIBICHHUA,
UCTIONB3ys (pr3nYecKkrue BEMYWHBI: JaBJICHHE Tasa, TeMIleparypa, CpemHsis
KHHETHYeCcKast SHEPrust Xa0THYECKOTO JBIDKEHUS MOJIEKYII,
CPeIHEKBagpaTHYHAas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS
3HEprusi, pabora raza, KOA(PQHUUMEHT I0JIE3HOrO JEHCTBUS TEIJIOBOIO
JIBUTATENIS; MPU ONHCAHWHM TIPABHIBHO TPAKTOBATH (PH3MUYECKHIA CMBICHT
UCTIOJIb3YEMBIX BEJTMUYUH, UX 0003HAYEHUS U €IWHUIIBI, HAXOAUTh (YOPMYIIHI,
CBSI3BIBAIOIINE AAHHYIO (PU3UUECKYIO BEIUYMHY C IPYTHMH BEJTHYHUHAM

10.6 OnuceiBaTh M3y4YeHHBIE DJIEKTPHUECKHE CBOWCTBA BEMIECTBA U
SIIEKTPUYECKUE SBJIEHHUS (IPOLECCHI), UCIONB3Ys (PU3MUECKHE BEJIUYHHBL:
WIEKTPUUECKUHA  3apsA], DSJIEKTPUUYECKOE TII0JI€, HAMpPSHKEHHOCTh  IIOJIA,
MOTEHIMAJI, Pa3HOCTh MOTEHIUAJIOB; IPU ONMHCAHWU MPABUIBHO TPaKTOBATh
(U3NYECKUIT CMBICI UCIIOJIL3YEMbIX BEJTUYWH, WX 0003HAYCHUS M EAHHUIIBI;
yKa3blBaTh (OPMYIIBI, CBSI3BIBAIOIIME JIAHHYIO (PH3MYECKYIO0 BEIHYUHY C
JIpPYTMMHU BETHYMHAMH

10.7 aHAIM3UPOBATh (PU3MUECKHE TMIPOIECCHl MW SABJICHUS, WCIOIB3YS
(usnveckre 3aKOHBl M IPUHLUIBL 3aKOH BceMupHoro tarotenus, [, 1T u 11T
3akoHbl HbIOTOHa, 3aKOH COXpaHEHHS MEXaHWYECKOM DSHEpruu, 3aKoH
COXPaHEHHUs UMITYJIbCA, IPUHIIMII CYTIEPIIO3ULIMU CUJI, IPUHLIUI PABHONIPABUS
MHEpLUAIbHBIX CHCTEM OTCYETa; MOJEKYJIIPHO-KUHETHUECKYI0 TEOPHIO
CTPOEHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEIHEH KHHETHUECKON SHEPIUU




TEIUIOBOTO IBMKEHHS MOJIEKYI ¢ a0COIOTHOM TeMIepaTypoi, IIepBhIiA 3aKOH
TEPMOIMHAMHUKIL, 3aKOH COXPaHEHHS AIEKTPUIECKOTO 3apsa, 3akoH Kymona;
MpH  3TOM  pa3M4aTh  CIOBECHYI0  (OPMYIHPOBKY  3aKOHa, €ro
MaTEMaTHYECKOE BBIPAXKCHUE U YCIOBHS (TPaHHMIIBI, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHAT, OCHOBHBIC TPUHITUIBI JCHCTBUS MAIWH, NPUOOPOB H
TEXHHYECKUX  YCTPOWCTB;,  pas3iauuaTh  yCIOBHA WX  0€30MacHOro
WCIIOJIb30BaHMsI B TOBCEIHEBHOM KU3HU

10.9

BBITIOTHATE 3KCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NICCKUX SBICHUNA U
MIPOIIECCOB C UCTIOJIh30BAHUEM TPSMBIX M KOCBEHHBIX H3MEPCHUI; MPU ATOM
¢dbopmynupoBaTh mpodieMy (3amady) W TUMOTE3y Y4eOHOTO SKCIIEPHMEHTa,
coOHpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYA0BaHHUS, TPOBOMUTE OMBIT H
(hopMyJTUPOBAThH BHIBOIBI

10.10

OcymecTBIsATh NpsAMBIE U KOCBEHHBIE HU3MEpeHHsA (Pu3nIecKux
BEIIMYMH; IIPU OSTOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO0 H3MEpPEHHA U
WCIIOJIb30BaTh U3BECTHBIE METO/IbI OIIEHKH MOTPEIIHOCTEN N3MepeHHit

10.11

HccnenoBath 3aBUCUMOCTH MeEXAYy GHU3MUECKUMH BEIMYHMHAMU C
HCIIOJIB30BAaHUEM IIPSIMBIX U3MEPEHUM; [IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCHPOBATH PE3YIBTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NUECKUX BETTMUUH B
BUzE TaONHL U TPaUKOB, EJIaTh BEIBOBI 110 Pe3yIbTaTaM HUCCIIeIOBAHUS

10.12

CoOnromath TpaBWiia  0€30MACHOTO  Tpyla IpU  MPOBEJCHUHU
UCCIIEZIOBAHMI B paMKax  y4eOHOrO  OKCIIEPUMEHTa,  y4eOHO-
UCCIIEZIOBATEILCKOM W TPOEKTHOH JICATENBHOCTH C  HCIOJIb30BaHHEM
M3MEPHUTETBHBIX YCTPOMCTB U 1aOOPaTOpPHOTO 000PYAOBaHUS

10.13

Pemarp pacueTHbIe 3a/1aun C SBHO 33/IaHHOW (PU3NYECKOW MOJIEIBIO,
UCIOJIB3Ys (PU3NYECKHE 3aKOHBI U NIPHUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS
3aJ1a4uM BBIOMpATh QU3UYECKYIO MOJICIIb, BEIICIATh (PU3NUCCKHUE BEIIMYMHBI U
(hopMyJIbl, HEOOXOAUMBIE IS €€ PEIICHHUS, IPOBOIUThH PACUEThI U OLICHUBATh
pEeaNbHOCTD MOTYYEeHHOTO 3HAYEeHUS (PU3UUECKON BETHMUUHBI

10.14

Pemats Ka4YC€CTBCHHBIC 3aJadun: BBICTpanuBaTh JIOTUYCCKHU
HCIIPOTUBOPCUUBYIO LICTIOYKY paccyxczleHI/H?I C OHOpOﬁ Ha U3YyYCHHBIC 3aKOHBI,
3aKOHOMCPHOCTHU 1 (1)H3I/I‘ICCKI/IG SABJICHUS

10.15

Ucnonb3oBaTh m0pu  pemieHHH Y4eOHBIX 3aJad  COBpPEMEHHBIE
MHQOPMAIMOHHBIE ~ TEXHOJOTHMM Ui [IOWCKA,  CTPYKTYPHUPOBAHHA,
WHTEpPIpETallid ¥ TPEJICTaBICHUs Yy4eOHOM W HAYYHO-TOMYJIIPHON
WHQOpPMAIUK, TONYYEHHOW U3 PAa3JUYHBIX WCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATH I0JIy4aeMyt0 UH(OpPMALIHIO

10.16

[IpuBoauTh MpUMEpPHl BKJIaZa POCCHHCKHUX W 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MTPOIECCOB OKPYKAIOIIETO MUPA, B
pa3BHUTHE TEXHUKU U TEXHOIOTHH

10.17

Hcnonp30BaTh TeOpeTHUECKHE 3HAHHWA 1O (DU3MKe B TMOBCEJHEBHOM
KU3HH U1 oOecrieueHHs Oe30MacHOCTH MpH OOpalieHud ¢ IpudopamMu H
TEXHUYECKUMH YCTPOMCTBAMHM, IUIsI COXPAHEHHUS 3J0POBbS M COOJIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPY’KaIOIIeH cpene




10.18

PaGoTath B rpyIme ¢ BBIIOJTHEHHEM Pa3IMYHBIX CONHUAIBHBIX POJCH,
TUTAHUPOBATh PabOTy TPYIIBI, PAHOHAIBHO paclpeleisaTh 00sI3aHHOCTH U
TUTAHUPOBATh JICSITENFHOCTh B HECTAHJAPTHBIX CHTYaIUsIX, aJeKBaTHO
OIICHMBATh BKJIAJ K&XJIOTO W3 YYAaCTHHUKOB TPYNIbl B pEIICHUC
paccMarpuBaeMoi poOIeMbl

IIposepsiembie anemMeHTHI comepkanws (10 kimace)

Kon
paszaena

Kon [Iposepsiemsre aie [IpoBepsiemble TpeOOBaHUS K
HPOBEPSEMOTO pe3ysbTaTaM OCBOSHHSI OCHOBHOM
3JIEMEHTa o0pazoBarebHOM porpaMmbl o usnke 10 (kmacc)
Kon [IpoBepsiemble IpeAMETHBIE
HPOBEPSIEMOTO pEe3yJIbTaThl OCBOCHHUST OCHOBHOM
pe3yibTaTa o0Opa3oBaTeabHON IPOrpaMMbl

cpemHero oomero oopa3oBaHus

10.1 JleMOHCTpHpOBaTh Ha MpUMepax
poIB A MEecTo (INZ709%1 B
(hopMupOBaHUHT COBpEeMEHHOH

HAay4YyHON KapTUHBI MHUpA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTHH,
B MPAKTUYECKOU JIESITENIbHOCTH JIFOAEH

10.2 YuutelBaTh TPAHULIBL
MPUMEHEHUS] U3YyYCHHBIX (U3UUECKUX
MoJeneil:  MaTepuaibHas ~ TOYKa,
WHepLUajbHas  CHUCTeMa  OTCUeTa,
a0COJIFOTHO TBEPJOE TENO, HJICATbHBIH
ra3; MOJENHd  CTPOEHHS  Ta3oB,
JKUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH
AIIEKTPUIECKUN 3apsil - MPH PeLICHUH
¢bu3nuecKux 3a1aq

10.3 Pacno3naBath ¢duznueckue
ABJIEHUs (MIPOLIECChl) U OOBACHATH MX
Ha OCHOBE 3aKOHOB  MEXaHHKH,
MOJIEKYJSIPHO-KUHETHYECKOW  TEOPHH
CTpOEHUS BEIIECTBa U
SJIEKTPOAVHAMHMKH: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE IPSAMOJIMHEHHOE
NIBW)KEHWE, CBOOOJHOE IajeHUE TEIl,
JIBIKEHHUE TI0 OKPYKHOCTH, WHEpIHS,
B3amMojelicTBue  Ten;  auddysus,
OpOYHOBCKOE JIBW)KEHHE, CTPOCHHE
KHUJKOCTEH 1 TBEPIBIX TEJ, N3MEHEHHUE
obbemMa Ten  TpW  HarpeBaHUU
(OXJIaX/IEHUH), TEIIOBOE PABHOBECHE,
UCTIapeHre, KOHACHCANHNs, TIaBICHHE,




Kpuctajmu3anus, KUIIEHUE, BJIAXKHOCTb
BO3yXad, INOBBIIICHUC OAaBJICHUA TIa3a
npu C€ro HarpeBaHMu B 3dKPbBITOM
CoCyae, CBiA3b MCEXKAY IapaMeTpaMu
COCTOsIHMA Tras3a B  H30IIPOHECCax;
QJICKTpU3alusa TCII, B3aUMOJCHUCTBHUC

3aps/I0B
104 OnuceIBaTh MEXaHUYECKOE
JIBUKCHHUE, WCIONB3ys (pu3mueckue
BEJINYHHEL: KOOpJIMHATA, MyTh,

NepeMEeIeHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, HMIYJIbC Teja,
KHHETHYecKas SHeprus,
MOTEeHLMANbHAS 3HEprus,
MexaHnuyeckas paboTa, MexaHH4YecKas
MOIIHOCTb; IIPHU ONKCAHUU HPABHIBHO
TpakToBaTh  (pU3MYECKHH  CMBICH
HCIOJIb3YEeMBIX BEJINYNH, ux
0003HaYeHNs] W CIUHMIBI, HaXOJUTh
(GbopMynbl, CBA3BIBAIOIIUE JAHHYIO
(GU3MUECKyl0 BEIWYMHY C JAPYTHMMH
BEJTMYMHAMHU

MCHTBI COACPIKAHUS

OU3NKA U METOABI HAYUHOTI'O ITO3HAHU A

1.1

®uszuka - Hayka o npupoae. Hayunsle Meroasl
MIO3HAHUS OKpYyXkaromero mupa. Ponp 3kcniepuMeHTa U
TEOpUN B MPOLECCE MO3HAHUS NPUPOABI. DKCIEPUMEHT B
¢uznke

1.2

MogenupoBanue (U3NUECKUX SBICHUN M MPOLECCOB.
Hayunsle runoressl. ®Pusndyeckue 3aKOHBl W TEOPHH.
I'panuipl puMEeHUMOCTH (U3UYECKUX 3aKOHOB. [TpuHIHIT
cooTBeTCTBHS. Poib W MecTo Qu3uku B (OPMHUPOBAHHU
COBPEMEHHOH Hay4YHOM KapTHHBI MHUpPA, B IPAKTHUIECKOU
JIeATEIbHOCTH JIF0IeH

MEXAHUKA

2.1

KMHEMATUKA

2.1.1

Mexanuueckoe JIBIKEHUE. OTHOCUTENBEHOCTH
MeXaHH4ecKoro ABMkeHnsa. Cucrema orcuera. TpaexkTopust

[lepememienrne, CKOpPOCTh  (CpemHAA  CKOPOCTH,
MT'HOBEHHAs! CKOPOCTb) ¥ YCKOPEHHE MaTepUaIbHON TOYKH,
WX TIPOEKIMM HAa OCH CHCTeMBI KoopawHar. CrokeHne
MEPEMEILCHUH U CIOKEHHE CKOPOCTEH




PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJUHEHHOE
IBKeHne. ['paduky 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH,
YCKOpEHUS, yTH U MEepPEeMEIeHIs] MaTepHaaIbHOW TOYKH OT
BpEMEHU

CBoOomHOe maacHHWE. YCKOpPeHHE  CBOOOIHOTO
NajCHUS

KpuBonuneitnoe nBuxeHvue. PaBHOMEpHOE ABMKEHUE
MaTepranbHON TOYKH IO OKPYXHOCTH. YTJIOBas CKOPOCTb,
JIMHENHas CKOpOCTb. Ilepuon 5 4acToTa.
HeHTpOocTpeMUTENBHOE YCKOPEHUE

TexHUYEeCKHE YCTpOWCTBA: CIIUJIOMETP, JABUKEHHE
CHaps 0B, LICTIHBIE U PEMEHHBIE Mepeaadn

[Ipaktuueckue paboThl. M3MepeHne MrHOBEHHOMH
CKOpOCTH. MccnenoBaHWe COOTHOIIEHHWSI MEXKIY IyTSIMH,
MPOMACHHBIMA TEJIOM 3a IIOCJIENOBATEIbHBIE paBHBIC
MIPOMEXKYTKH BPEMEHH NIPH PaBHOYCKOPEHHOM JIBIKEHHHU C
HayaJIbHOW CKOPOCTBIO, PaBHOU HyJI0. M3ydeHne nBMKEeHMs
HiapvkKa B BSI3KOW KUJKOCTH. M3ydeHue IBHKEHHUs Tena,
OpOIIIEHHOTO TOPH3OHTAIBHO

2.2

JIMHAMUKA

2.2.1

ITpunnun otHocurensHocTH ['ammiies. IlepBbiil 3akoH
Herotona. MHepruaibHbIE CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpyHIMT Cyneprno3uIiy Cuil

223

Bropoii 3akon HprloToHa 1U1s1 MaTepUabHOM TOYKHU B
nHeprmanpHon cucteme otcuera (MCO). Tperuit 3akoH
HeroToHa 119 MaTepranbHBIX TOYEK

224

3akoH BceMupHOTo Tarotenus. Cuna tsoxecTr. [leppas
KOCMHUYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna rtpenms. Cyxoe Tpenune. Cwia TpeHus
CKOJIB)KEHUS U cuia TpeHus mokos. Koadduiment tpenwus.
Cuna conmpoTHBICHHS TPU ABMKEHNHN TeNa B )KUIKOCTH WIIN
rase

2.2.7

[MoctynarenpHOe M BpallaTelbHOE  JIBHIKCHHE
abCOITFOTHO TBEPIOTO T

2.2.8

MoMeHT cuiibl OTHOCUTENBHO OCH BpaleHud. [limeuo
cuiIBl. Y ciioBHs paBHOBecHs TBepaoro tena B UCO

2.2.9

TexHUYeCcKue yCTpOMCTBa: MOAIIMITHUKH, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB




2.2.10 [IpakTiaeckne pabotsl. M3ydeHne nBrxeHHS Opycka
MO HAKIIOHHOMW IJIOCKOCTH T JEUCTBHEM HECKOJBKHX CHIL
HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAOIIIX
B JehopMUpyeMON TPY)KHMHE W PE3MHOBOM 00pasie, OT
BeIMUMHB uX jAedopmanuu. HccnemoBanue —yciaoBHUA
pPaBHOBECHS TBEPIOTO TEJa, UMEIOIIET0 OCh BPAICHUS

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1 Nmvnynsc MaTepHaJIbHON TOYKH, CHCTEMBI
MaTepuanbHbIX TOo4YeK. MMIynbc Cuibl M U3MEHEHHE
UMILyJIbCa TENa

2.3.2 3akoH coxpaHeHus umnyinbca B MCO. PeaktuBHOE
JIBIDKCHUE

233 Pabora cuiisl

234 MOLIHOCTE CHIIBI

2.3.5 Kunetuueckast sHeprus  MaTepUaJbHOM  TOYKH.
TeopeMa 0 KHHETUYECKOUN SHEPTUH

2.3.6 ITorenuuansHast sHeprus. I[loTeHIManbHAsT SHEPTUs
ynpyro jaehopMHpOBaHHOH mpyXuHBL [loTeHIManbHAS
SHEPTHs Teja BOIU3U MOBEPXHOCTH 3eMITH

2.3.7 [ToreHnimmanpHple W HENOTEHIMAIbHBIE CHIIBL. CBS3b
paboThI HENOTEHIMAIbLHBIX CHII c H3MEHECHHEM
MEXaHUYECKOW JHEPTrUU CHCTEMBI Tell. 3aKOH COXPaHCHHS
MEXaHHYECKOU YHEPTHH

2.3.8 Ynpyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHudeckue ycTpoicTBa: ABMKEHUE PAKET, BOJIOMET,
KOTIep, MPY>KUHHBIA MTUCTOJNET

2.3.10 [MpakTtudeckue paboThl. M3ydeHue CBSI3M CKOpPOCTEH
TeN HpU HEynpyroMm ynape. MccnenoBaHue CBsI3M paboThI
CHJIBI C ©I3MEHEHHEM MEXaHWYeCKOW SHEPruu Tena

MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

3.1.1 OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOM
teopun. bpoyHoBckoe mapwkenue. Juddysus. Xapakrep
JIBIDKCHUSI U B3aUMOJICHCTBHS YaCTHIL BEIIECTBA

3.1.2 Mopenu CTpOeHUS Ta30B, JKUIKOCTEH M TBEPIBIX TSN U
00BSICHECHHE CBOWCTB BEIIIECTBA HA OCHOBE DTHUX MOJICIICH

3.1.3 Macca monekyn. KomndgecTBo Bemectsa. [loctossHHAS
ABgorazipo




TemnoBoe paBHoBecue. TemnepaTypa U ee U3MEPEHHUE.
[IIxana remnepatyp Lenscus

Mopnens wupeanpHOTO Tra3a. (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETHYECKON TEOPHH HICANBHOTO ra3a

AOcomtoTHasi TeMmmeparypa Kak Mepa CpeaHei
KHHETUIECKON IHEPTHH TEIUIOBOTO JBIDKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBruHa

VYpasuenne Kianeiipona - MenzaeneeBa. 3akoH
JlanpToHa

l'azoBbie 3akonbl. M30mpolieccsl B UIICAIbHOM Tas3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM BEINECTBA: M30TepMa, M30X0pa,
n3obapa

TexHUYecKue yCTpONUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTudeckne padoTel. M3mMepeHne Maccel BO3ayXa B
KJIacCHOM KomHate. MccrnenoBaHuE 3aBHCHMOCTUH MEXIY
napamMeTpaMu COCTOSIHUS Pa3pe:KESHHOTO raza

3.2

OCHOBbBI TEPMOJMHAMUKA

3.2.1

Tepmoaunamuueckast cucrema. BHyTpeHHSST 3HEprus
TEPMOJIMHAMUYECKOH CUCTEMBI M CLIOCOOBI €€ U3MEHEHHS

322

KonnuecTBo Temnotsl u pabota. BHyTpeHHsIs SHEprus
OJIHOATOMHOTI'0 MJI€aJIbHOTO ra3a

323

BI/I,E[LI TeIUIonepeaavu: TCILJIONPOBOAHOCTD,
KOHBCKI M, H3JIYUYCHHUC. TemnoeMKoCTh Tela. y,HeJ'IBHaH
TCIINIOEMKOCTh BCIICCTBA. Pacuer xonmdecTBa TEILIOTHI npu
TeIuIonepeaadyec

324

IlepBeiii  3akoH  TepmonuHamuku. llpumenenue
MEePBOTO  3aKOHA TEPMOIWHAMHUKH K  H30IPOIECCaM.
I'paduueckas nHTEpHIpeTanys paboTHI raza

325

TennoBble MalIvHbL. [TpUHIMIIBI 1€UCTBUS TEIMIOBBIX
MamuH. [IpeoOpa3oBaHuss SHEPTUHM B TEIUIOBBIX MAIlMHAX.
Koapdumment mnonesnoro neiictBus (mamee - KIIMI)
teroBoit MamuHkl. Hukn Kapuo u ero KI1

3.2.6

Bropoit 3akon TepmoamHamuku. HeobpatumocTb
IpOLECCOB B IPUPOJE. TeruioBele  ABHUTraTeNy.
DKONOrn4ecKkue npodaeMbl TEMI0IHEPTETUKH

3.2.7

TexHuueckue yCTPONCTBA: ABUTaTelb BHYTPEHHETO
cropanus, OBITOBOH XOJIOTMIIBHUK, KOHJIUIIUOHED

3.2.8

[Ipaktuueckue pabotel. M3MmepeHue  yAeIbHOM
TEIIOEMKOCTH
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AT'PEI'ATHBIE COCTOSHIA BEHIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [MapooOpa3oBanre u KoHIeHcanws. VcnapeHue wu
KUIICHHUE. VY nenbHas TEeIUIoTa napooOpa3oBaHUsL.
3aBHCUMOCTD TEMIIEPATYPhI KUIIEHUSI OT JAaBJICHUS

332 AOCoNIOTHasE U OTHOCHTENIbHAS BJIAYKHOCTh BO3AYyXa.
Hacriennsiit map

333 TBepnoe Teno. Kpucramnmyeckue u amopdHbie Tena.
AHu30TpOnUs CBOMCTB KpucTauioB. JKuJkue KpUCTaUIbL.
CoBpeMeHHBIE MaTepHaIbI

334 [InaBneHue u Kpucramidzauus. YAelabHas TEIJIOTa
riaBieHus. CyOaumMarust

335 YpaBHEHHE TETIIOBOTO OajlaHca

3.3.6 TexHudeckue ycTpoHCTBa: TUTPOMETP U TICUXPOMETP,
KaJOpPUMETp, TEXHOJOTMH TMOJIY4YEHHUS  COBPEMEHHBIX
MaTepuajoB, B TOM 4WCJIE€ HAHOMAaTepHaJoOB, U
HAaHOTEXHOJIOTUU

3.3.7 [IpakTnaeckne pabotel. M3MmepeHwe BIaXXHOCTH
BO3/yXa

4 QJIEKTPOAUHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 DnekTpusanms TeNl. DIeKTpudecKuid 3apsa. [[Ba Buma
SIIEKTPUIECKUX 3apsI/I0B

4.1.2 IIpoBOIHUKH, TUANEKTPUKY U MOIYIIPOBOHUKHU

413 3aK0H COXPaHEHMSI JIEKTPUICCKOTO 3apsiaa

4.14 Bsaumogeiictsue 3apsnoB. 3akoH Kynona

4.1.5 OneKTpHUYECKOE ToJe. HanpsbxkenHocts
anexTpudeckoro nossd. IlpuHmmn cyneprnosuuuu. Jluaun
HaANPSHKEHHOCTH 3JIEKTPUYECKOTO OIS

4.1.6 Pabora cun snextpocratudeckoro nois. IloTenmuann.
Pa3HocTh mOTEHIINATIOB

4.1.7 [IpoBogHMKM W  OUBNEKTPUKM B  IOCTOSHHOM
3IIEKTPUIECKOM IoJie. JuanexTpuieckasi IpOHUIAEMOCTb

4.1.8 OnektpoemMkocTb. KonneHcatop. OIEKTpOEMKOCTh
MJI0CKOTO KOHJIeHCaTopa. OHeprus 3apsKEHHOTO
KOHJIeHcaTopa

4.1.9 TexHnueckue yCTpOMNCTBA: 3IEKTPOCKOIIL,

QJICKTPOMETP, DOJICKTPOCTAaTUYECCKasd 3aliuTra, 3a3CeMJICHUC




ANEKTPOTIPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTEP

4.1.10

[Ipaktrueckne paboThl. V3MepeHne 3JIeKTPOEMKOCTH
KOHZIEHCaTOopa

4.2

TIOCTOSIHHBIN DJIEKTPUUECKU TOK. TOKU B PA3JIMUHBIX

CPEJAX

4.2.1 Ycenosus CyILIECTBOBaHUs IIOCTOSIHHOT'O
JNEeKTpudeckoro Toka. Mcrounmkm Toka. Cmima TOKa.
ITocTosiHHBIN TOK

422 Hanpsixenue. 3akon OMa 11 y4acTka Lenu

423 DIEeKTPUIECKOE COTPOTHUBJICHHE. Y nensHOE
COTIPOTHBIICHHUE BEUIECTBA

424 ITocnenoBarenpHOE,  TMapaUIebHOE,  CMELIAHHOE
COeIMHEHNE MTPOBOIHUKOB

4.2.5 PabGota snexrpudeckoro Toka. 3akon Jxoyns - JleHna

4.2.6 MOIIHOCTh ANEKTPUUECKOTO TOKA

4.2.7 anekTpoaBwKyas cuna (nanee - 9/1C) u BHyTpeHHEe
CONPOTUBJICHUE WCTOYHMKA TOKA. 3akoH Oma ISl MOJIHOM
(3aMKHYTOI1) eKTpudecKol 1enu. KopoTkoe 3aMpIkanue

4.2.8 OneKTpoHHass TPOBOJUMOCTh TBEPABIX METAJJIOB.
3aBHCHMOCTH CONPOTHBIIEHUS METAJUIOB OT TEMIIEPATYpPHI.
CBepXmpoBOUMOCTh

429 Onektpudeckuif  TOok B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX MTyYKOB

4.2.10 [MomympoBoguukn. CoOCTBEHHasT ¥ MPUMECHas
MPOBOAUMOCTH MOJIYIPOBOAHMKOB. CBONCTBA p-n mepexoa.
[MomynpoBogHUKOBBIE TIPUOOPHI

4.2.11 DIEeKTPUICCKUH TOK B 3JIEKTPOJIUTAX.
ONEKTPONUTHYECKAs TUCCOLUALNS. DIEKTPOIIN3

4.2.12 OnekTpudeckuif TOK B ra3zax. CaMOCTOSTEIBHBIA U
HECaMOCTOSITEIbHBIN paspsiz. Paznmunbie THUIIBI
CaMOCTOSITeNIbHOTO pa3psiaa. Monuusd. [1nazma

4.2.13 TexHudeckue ycTpONCTBAa: aMIIEpPMETP, BOJIBTMETP,

peocTaT, HMCTOYHUKM  TOKa,  DJIEKTPOHArPEBATEIILHBIC
MPUOOPBI, DIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TESPMOMETP
COINPOTHBIICHHS, BAKyyMHBIH JHOJ, TEPMHUCTOPBI H
(hOTOPE3UCTOPHI, OTYIPOBOAHUKOBEIHN TUO]I, TATbBAHUKA




4.2.14 [IpakTaeckne paboTel. V3yueHwe CMeEmIaHHOTO
COEIIMHEHHI PE3UCTOPOB.
Namepenne D/1C ucTouHuKa TOKa U €r0 BHYTPEHHETO
compoTuBienus. Habmoaenue snexkrponunza

Tabnuua 14.2

IIpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOSHHS OCHOBHOM
obpazoBarensHOM mporpammsl (11 kirace)

Kon
MIPOBEPSIEMOT0
pe3yibTaTa

ITpoBepsieMble MPEAMETHBIC PE3YJIbTATHl OCBOCHUS OCHOBHOM
00pa3oBaTeIbHON MPOTrpaMMBI CPEIHETo 00IIero 00pa3oBaHMs

11.1

JeMoHCTpUpOBaTh Ha TpUMepax poJib U MecTo (HU3HKH B
(GOpMHPOBaHNH COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUH
COBPEMEHHOM TEXHHKH M TEXHOJOTMH, B MNPAKTUYECKOH NEATEIbHOCTH
JOJIeH, TIEIOCTHOCTh U €IMHCTBO (PH3MUECKOi KapTHHBI MUpa

11.2

Y4uTBHIBATH TPaHUIBI TPUMEHEHHS N3YUYCHHBIX (PU3UUECKUX MOJIEIICH:
TOYCYHBIN JJEKTPHUYECKUI 3apsf, sOEpHas MOJENb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SiApa MPH PELICHUH (PU3NIECKUX 3a1a4

11.3

Pacrio3znaBath ¢usndeckue siBieHus: (IpoIiecchl) U OOBSICHATh WX Ha
OCHOBE 32KOHOB 3JICKTPOJMHAMHMKHK W KBAHTOBON (DU3MKH: 3IEKTpUUECKas
MPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JCHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, JICKTPOMAarHUTHAs WHAYKIHUS, ICUCTBUE
MArHUTHOTO TMOJII HAa TMPOBOJHUK C TOKOM W JBIKYIIMHCSA 3apsil,
AIIEKTPOMArHUTHBIE KOJICOAHHSI ¥ BOJHBI, IPSIMOJIMHEIHOE pacpOCTpaHEHUE
CBETa, OTpPaKEHWe, NpeNoMIieHHe, WHTepepeHIus, mudppakius u
NOJISIpU3alis  CBETa, JUCIEpPCHS CBeTa, (oTodNeKkTpuiaeckuil 3 ekt
(dbotoaddekT), cBeTOBOE AaBlICHNE, BOSHUKHOBEHUE JIMHEHUATOrO CIIEKTPa
aToMa BOJIOPOJIa, ECTECTBCHHAS M UCKYCCTBEHHAsS PaTHOAKTUBHOCTD

11.4

OmnuchiBaTh MW3YYCHHBIE CBOMCTBA BEIIECTBA  (DICKTPHUUECKUE,
MarHUTHBIC, ONTHYECKUE, IEKTPUUECKYIO TIPOBOIUMOCTD PA3IMYHBIX CPE)
U DIIGKTPOMAarHUTHBIC SIBIICHUS (TPOIECCHI), HCHONB3ysd (Qu3NIecKue
BCJIMYHHBI: BHCKTpI/I‘IeCKI/Iﬁ 3ap5111, CHJIa TOKa, SHCKTpH‘IeCKOC Hal'[pﬂ)KeHI/Ie,
3JIEKTPUIECKOE COTIPOTUBJICHHE, PA3HOCTH MOoTeHITnanoB, 3/1C, pabota Toka,
HWHIAYKOHA MAar"fsuTHOTO IT0JIsd, CHJIa AMHepa, cuiia HopeHua, I/IH}IyKTI/IBHOCTB
KaTYIIIKH, JHEPTUS DIIESKTPHUUECKOTO U MArHUTHOTO TIOJICH, TIEPUOJT ¥ YacTOTa
Kosie0aHWil B KoJeOaTeJIbHOM KOHType, 3aps]l U CHJa TOKa B IPOIECcCe
FapMOHHYECKUX 3JCKTPOMArHUTHBIX KojieOaHu#, (POKYCHOE pacCTOsHUE U
OTITUYECKAs CHJIA JIMH3BI; [IPU OTMCAHHUH MPABUIIBHO TPAKTOBATH (PU3NIECKUI
CMBICIT MCIIOJIb3YEMBIX BEJMYWH, WX O003HAYCHUS U CAWHUIILI, YKA3hIBATh
(OpMyJIBI, CBS3BIBAIOIINAE JaHHYIO (DU3MYCCKYIO BEIWYWUHY C JIPYTHMHU
BEITNYMHAMH

11.5

OnuchIBaTh U3yUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONB3YS
(hU3MYECKUE BEHMYNHBI: CKOPOCTh AICKTPOMArHUTHBIX BOJIH, JUTUHA BOJIHBI U
YacTOTa CBETa, SHEPTUS U UMITYIhC (DOTOHA, IEPUOJ MTOTypachaaa, SHEPTHS




CBSI3M aTOMHBIX SI[iep; MPHU OMHMCAHWUHU MPABIIFHO TPAKTOBATHh (PU3NUECKUMA
CMBICTT HCIIOJIB3YEMBIX BEJMYWH, WX 0003HAUYECHHSA W EAMHUIIBI, YKa3bIBATh
(opMyITBL, CBS3BIBAIOIINE NAaHHYIO (DU3WYECKYIO BEIWMYWHY C IPYTHMHA
BEJIMYMHAMM, BEIYUCIISTH 3HaUeHHE (PU3NUECKON BEINUHNHBI

11.6

AHanm3upoBaTh (HU3NYECKHE MPOLECCHl W SBICHUS, WCIOJB3YS
¢u3nuecKue 3aKOHBI U MPUHIMIBL: 3aK0H OMa, 3aKOHBI TIOCIIEA0BATEILHOTO
Y TapaJuIeIbHOTO COSANHEHNUS POBOIHUKOB, 3aK0H [0y - JIenna, 3akoH
HNIEKTPOMArHUTHOW MHAYKIWH, 3aKOH TPSIMOJIMHEHHOTO pacipOCTpaHEeHHs
CBeTa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIIOMIICHHS CBETA, YpaBHEHHE
OnHITeiHa 111 GoTodpdeKTa, 3aKOH COXPaHEHHs DSHEPrHH, 3aKOH
COXPAaHEHUsI UMITYJIbCa, 3aKOH COXPAHEHUsI JIEKTPUUECKOro 3apsijia, 3aKOH
COXpaHEHMs MAacCOBOI'O YHCIIA, MOCTyNaThl bopa, 3aKOH paguoaKTUBHOIO
pacmajga; TpH 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIPAKEHHE ©  YCJIOBUS  (TpaHHIBI,  00IacTH)
IMPUMCHUMOCTHU

11.7

Onpenenars HampaBieHHE BEKTOpa HWHIYKIMH MArHUTHOTO IIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMriepa 1 cuibl JIopeHIa

11.8

CrpouTs W ONHCHIBaTh M300paKEHUE, CO3JaBAEMOE IIJIOCKHM
3€pKajoM, TOHKOM JIMH301

11.9

BBIMONHATE 9KCIEPUMEHTBHI 10 UCCIICOBAHHIO (PU3HYECKUX SBICHUH 1
IIPOLIECCOB C MCIIOIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHUN; IIPU ITOM
dhopMyupoBaTh podieMy (3a7ady) U THIOTE3y YUEOHOrO 3KCICPUMEHTA,
coOMpaTh yCTaHOBKY M3 MPEJIOKESHHOTO 000PYI0BaHUs, IIPOBOIUTH OIBIT U
(bOpMyJIHPOBATH BHIBOJIBI

11.10

OCYIHCCTBJISITB MmpAMBIC MW KOCBEHHBIC HW3MCPCHUA (1)I/ISPI‘-IGCKI/IX
BCJIIMYMUH; IIPpU STOM BLI6I/IpaTI> ONTHUMAIIBHBIH  CHIOCO0 HU3MCPCHHUA U
HCII0JBb30BATh U3BCCTHHIC MCTOAbI OLICHKHU HOFpeLHHOCTefI H3Mep€HHfI

11.11

HccnenoBars 3aBUCUMOCTH (DU3NYECKUX BEJIIMYMH C MCIIOJIB30BAHUEM
NPSAMBIX U3MEPEHHH; NIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh
PE3yIbTATHI MOTyYEHHOMW 3aBUCUMOCTH (DU3NYECKUX BEITMYUH B BHJIE TAOJIHIT
1 TpaduKOB, JeNaTh BBIBOABI 110 PE3YIbTaTaM HCCIEeIOBAHUS

11.12

Cobmomate mpaBwiia 0e30macHOr0 Tpyda TpuU  MPOBEACHHUU
UCCIIEZIOBAaHMM B paMKax  yd4eOHOro  OSKCHEepHMeHTa,  ydeOHo-
UCCIIEIOBATENbCKOM M MPOEKTHOW JEATEJIBHOCTH C  HCIIOJIb30BaHUEM
MU3MEPUTENBHBIX YCTPOMCTB H 1a00paTOPpHOTro 000py10BaHUS

11.13

Pemath pacueTHble 33/jauM C SBHO 33JaHHON (PU3NUECKOH MOJICINBIO,
UCTIONB3Yys (PU3MUECKre 3aKOHBI M MPHUHIIMITBL, HA OCHOBE aHAJIN3a yCIOBHS
3a/1a4¥l BEIOUPATh (PU3MYECKYIO MOJIEITb, BBIICISATH (PU3NIECKHE BETMYNHBI U
(b opMyJibl, HEOOXOIUMBIE [UISI €€ PELICHHSI, IIPOBOIUTH PACUCThI U OLICHUBAThH
pPeaTbHOCTD MOYICHHOTO 3HAYCHUS (PH3UICCKON BEITMINHBI

11.14

Pemarr  kadecTBeHHBbIE  3a7laud:  BBICTpAaWBaTh  JIOTHYECKH
HENPOTHBOPEUMBYIO IEMOYKY PACCYKICHHHA C OMOpPOW HAa HW3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3MUECKUE SBJICHUS




11.15

Ucnonms30BaTh Tpu  pemieHUN  y4eOHBIX 3aa4  COBPEMEHHBIE
WH(GOPMAIIMOHHBIE  TEXHOJOTHHM ISl TOWCKA, CTPYKTYPHPOBAHHUA,
WHTEPIPETallid W TPEACTaBIeHUS Y4eOHOM W HayYIHO-TIOMYJISIPHON
uHpOpMAIUK, TIONYYCHHONH W3 pa3IMYHBIX WCTOYHUKOB, KPUTHYCCKH
aHAJIM3UPOBATH MOTyYaeMYI0 HH(POPMAITUIO

11.16

OOBSACHATH MPUHIIMITEI JIEHCTBHSI MAalIUH, TPHOOPOB M TEXHUYSCKUX
YCTPOWCTB; pa3iuyaTh YCIOBHS MX OE30MAaCHOTO UCIOJIb30BaHHUS B
MMOBCEIHEBHOM KU3HHA

11.17

[IpuBomuTh MpUMEPHI BKJaJa POCCUHCKUX U 3apyOeKHBIX YYCHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHUE MPOLIECCOB OKPY’KAIOIIETO MHPa,
B Pa3BUTHE TEXHUKHU U TEXHOIOTUI

11.18

Hcronp30BaTh TeOpeTHYECKHE 3HAHHUSA MO (DU3UKE B IOBCEIHEBHOI
JKU3HU JIIsl o0ecriedeHus] 0€30MacHOCTH TP OOpalieHuu ¢ mpudopaMu U
TEeXHHYECKUMH YCTPOHCTBAMH, Ui COXPAHEHUS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTHYECKOT0 TTOBEICHUSI B OKPY’KaroLel cpene

11.19

PaGoTatpe B rpynmne c BBIIOJIHEHHEM PA3IMYHBIX COLUAIBHBIX POJIEH,
TUTAHUPOBATH PabOTy TPYIMIbI, PALMOHAIBHO PACHPEACISATh 00S3aHHOCTH U
TUTAHUPOBATh JEATEIbHOCTh B HECTaHJIAPTHBIX CHUTyallUAX, aJeKBaTHO
OLICHMBATh BKJaX KaXIOr0 W3 YYaCTHHKOB TpPYNIBl B pEIICHUE
paccMaTpuBaeMoi IpoOIeMbl

[Iposepsiembie anemenTs conepkanwst (11 kmace)

Kon
pasnmena

Kon IIpoBepsieMble 3IEMEHTHI COACPKAHUS
MIPOBEPSIEMOTO
JJIEMEHTA

OQJIEKTPOAUHAMUKA

43

MATHUTHOE [OJIE. SJIEKTPOMATI'HUTHA S MHIYKIINA

43.1 ITocTtossHHBIE MarHuTEl. B3anMoaecTBHE NOCTOSTHHBIX
MarHHTOB
432 MarautHoe mnone. BekTop MarHMTHOM WHIYKIMH.

[punnun cynepniozuuud. JIMHUM MAarHUTHOW HHIYKIHUU.
Kaptuna nuHMII MarHUTHOW WMHIYKIMHU MOJS MOCTOSTHHBIX
MarHuToOB

433 MarautHoe TOoNie TPOBOAHHMKA € TOKOM. KaprtuHa
JMHUH TOJIS ATTMHHOTO TPSIMOTO TPOBOAHUKA M 3aMKHYTOTO
KOJIBLICBOT'O MPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnBIT Dpcrena.
BsaunmoneiicTBrue MPOBOIHUKOB C TOKOM

434 Cuna Amrriepa, ee MOAYJIh M HalpaBJieHNE




4.3.5

Cuna Jlopenria, ee MOIyNb 1 HampaBieHue. J[Bmxenne
3apsHKEHHOM YacTUIBl B OJHOPOJHOM MAarHUTHOM TIOJIE.
Pa6ota cuier Jlopenima

4.3.6 SIBneHre NMEeKTPOMArHUTHOW WHAYKITUU

4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKLIUU

4.3.8 O/1C nHayKunu. 3aKoH 3J€KTPOMarHUTHOW HHAYKLIUN
®dapanes

439 Buxpesoe snektpuueckoe mone. SAC uHAyKINH B
MIPOBOJIHUKE, ABMKYIEMCS MOCTYNAaTENbHO B OJHOPOJTHOM
MarHUTHOM I0JIe

4.3.10 [IpaBuno Jlenma

4.3.11 WnnyktuBHOCTh. SIBnenue camouuaykuuu. OJIC
CaMOMHIYKIIMU

4.3.12 OHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM

4.3.13 DJIEKTPOMAarHUuTHOE MOJIe

4.3.14 TexHuueckue yCTpOMCTBA: MOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3IIEKTPOIBUTATEb, YCKOPHTEIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb

4.3.15 [IpakTudeckne paboTel. M3ydueHHe MarHUTHOTO TIOJS

KaTylIKu ¢ TOKOM. McciegoBaHue AENCTBUSI MOCTOSHHOIO
MarHura Ha paMKy C TOKOM. VcciaegoBaHue sIBIEHUS
3NEKTPOMArHUTHOW UHIYKIUU

KOJIEBAHUMS 11 BOJIHBI

5.1

MEXAHUWUYECKHUE 1 9JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1 Konebarenpnag cucrema. CBOOOIHBIE KOIEOaHMS.
I'apmonnyeckue konebanus. [lepuox, vacrora, aMmmmuTyaa u
(aza xoyebanwmit

5.1.2 [Ipy>xnHHBIA MasTHUK. MaTeMaTHYeCKUI MasTHUK

5.1.3 YpaBHeHue FapMOHUYECKUX KoseOaHuil.
Kunemaruueckoe u JTMHAMHYECKOE OIMCaHNe
K0JIe0aTeNIbHOTO JIBUKCHUS

5.14 [IpeBpamenne  3HepruM  NpH  TapMOHHUYECKUX
kKoneOanmsax. CBS3p aMIUTATYOBl KOJIEOaHWH HCXOTHOM
BEIMYMHBl C aMIUIMTyIaMH Koje0aHUH ee CKOpPOCTH H
YCKOPEHUS

5.1.5 KonebatenbHbrit KOHTYP. CroboxHbIe

SJICKTPOMArHUTHBIC KoJIeOaHus B nacallbHOM




K0J1e0aTeIbHOM KOHTYpe. AHAIOTHS MEXTy MEXaHUIeCKUMU
Y 3JIEKTPOMAarHUTHEIMA KoneOanmsimu. @opmyna TomcoHa

5.1.6 3akOH  COXpaHGHHS DHEPrUH B  HICATHHOM
K0J1e0aTeIbHOM KOHTYpe

5.1.7 BrinyxnenHsle MexaHnueckue kKosebanus. Peonanc.
Pe3oHaHcHast kpuBas. BBIHYXIEHHBIE DSJIEKTPOMAarHUTHBIC
KoJIeOaHusl.

5.1.8 [lepemennbrit Tok. CHHYCOWIANBHBIA TIEPEMEHHBIH
TOK.

5.19 MomHOCTh NEPEMEHHOr0 TOKa. AMIUIUTYOHOE H

,Z[CI\/’ICTBYIOH_IGG 3HAYCHUE CUJIbI TOKA Y HAIIPSDKCHUSA

5.1.10 Tpanchopmatop.  IlpomsBomctBo, mepemada u
MOTpeONIeHNE JJIEKTPUIECKOH JHEPrHH. JKOJOTHYECKHE
PUCKM TIpU TNPOU3BOJACTBE DJIEKTPUUECKON  3HEPruu.
KynbTypa ucnosiap3oBaHMs 3J€KTPO3HEPTUN B TOBCETHEBHON
KU3HU

5.1.11 TexHuveckue YCTpOMCTBA: celicmorpad,
AIIEKTPUYECKUI 3BOHOK, JTMHUH DJIEKTPOIIepe1ad

5.1.12 [Ipaktrueckue pabotel. McciemoBanue 3aBUCUMOCTH
neproJia MabIX KojeOaHui rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a. MccnenoBanne nmepeMeHHOTO TOKA B IIETIH U3
MOCIIEI0OBATENIEHO COSIMHEHHBIX KOHACHCATOPA, KaTYIIKH U
pesucTtopa

5.2

MEXAHHWYECKHE N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1 MexaHuueckue BOJHBL, YCJIOBHSI PAacHpOCTPAHECHHUS.
Ilepuon. CkopocTb pacHpoCTpaHEHWs W JJIMHA BOJIHBI.
Ilomepeynbie 1 MPOAOIBHBIE BOJTHBI

5.2.2 Untepdepenuns u qudpaxiuus MeEXaHUUECKHX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. I'pomkocTh 3Byka. BricoTta
ToHa. TemOp 3ByKa

5.2.4 ONEeKTpOMarHuTHBIE BOJHBI. YCIOBUS M3JIy4EHUS
JIEKTPOMArHUTHBIX BOJIH. B3aumHast opueHTaIusi BEKTOPOB

E,Bu

B BHCKT‘pOMaFHHTHOﬁ BOJIHC B BaAKyyM€

5.2.5 CBoiiCTBa 3JEKTPOMArHWTHBIX BOJH: OTPaXXEHHE,
HpeJIOMIICHHE, TOSIPU3ALHs, TU(paKkuns, HHTEPHEPESHIHS.
CKOpPOCTB ANIEKTPOMATHUTHBIX BOJIH

5.2.6 [[Ikama 2JIEKTPOMArHUTHBIX BOJH. [IpuMeHeHue
AJIEKTPOMATHUTHEIX BOJIH B TEXHUKE U OBITY




5.2.7

[puHIHATTE paanoCBsI3N u TEJIeBUICHUSI.
Pamnomoxartust. DNeKTpOMarHuTHOE 3arps3HeHHe
OKpPY’Karollel cpebl

5.2.8

TexHuueckue YCTpOMCTBA:! MY3BIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPa3BYKOBasi AMArHOCTUKA B TEXHHUKE U
MEIULMHE, pajap, pPaguolpUEMHHUK, TEJIEeBU30p, AHTEHHA,
tenedon, CBU-neun
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OIITUKA

5.3.1

IIpsimonuneitHoe pacnpocTpaHeHue CBeTa B
OHOPOJHOM cpexe. Jlyd cBera

5.3.2

OTpaxxeHue CcBEeTa. 3aKOHbl OTPAXKEHHS CBETA.
[MocTpoenne n300paskeHHid B MIIOCKOM 3epKajie

5.33

IIpenomnenue cBera. 3akOHBl MOPEIOMIICHUS CBETA.
AOGComIoTHBII MOKa3aTeIb IPETOMIICHUS

534

ITonnoe BHyTpeHHee oTpaxenue. IIpenenpHbiil yron
MIOJIHOTO BHYTPEHHETO OTPaXXKEHUS

5.35

Hucnepcust cBeta. CIoOXKHBIA COCTaB OEJNOTO CBETA.

et

5.3.6

Cobuparorue v paccenBarolne TUH3bL. TOHKas JTHH3A.
®DoKyCHOE pacCTOSIHAE W ONTHUYECKas CUJIa TOHKOM JIMH3BI.
[TocTpoenne n300paskeHMI B COOMPAIOIINX U PACCEUBAIOIIINX
JuH3ax. POpMysia TOHKOW JIMH3BI. YBEIWYEHME, J1aBAEMOE
JIMH301

5.3.7

IIpenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONITUKHU

5.3.8

Untepdepennns cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOAEHWS MAaKCUMyMOB W MHHHMYMOB B
UHTePPEPEHIMOHHOW KapTUHE OT JABYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOYHUKOB

5.3.9

Hudpakous  cBeta.  JudpakuumoHHas — pemierka.
YcnoBue HaOIIOAEHUS TIaBHBIX MaKCUMYMOB NIPU MaJCHUN
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PELIETKY

5.3.10

HOJ’IS[pI/BaLII/ISI CB€Ta

5.3.11

TexHnueckue yCcTpoWcTBa: OUKH, Jyma, (oroanmapar,
MIPOEKIIMOHHBIH anmnapar, MHUKpPOCKOTI, TEJIECKOII,
BOJIOKOHHAS ONTHKA, AU(QPAKIIMOHHAS peIIeTKa, TOISIPOUL

5.3.12

[MpakTuueckne paboTel. M3mepeHue mokazaTels
npenomiieHus. MccnemoBaHue CBOWCTB HW300pakeHUU B
nuH3ax. HabmoneHne aucnepcun cBeTa

BJIEMEHTbI CHELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTU




6.1

I'panuilbl TPUMEHMMOCTH KJIACCUYECKOM MEXaHUKH.
IlocTynaTel TEOpUH OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh
MOAYJSl  CKOpPOCTM  CBETa B  BaKyyme, IIPUHIMI
OTHOCHUTEJILHOCTH DUHINITEIHA

6.2 OTHOCHUTEIILHOCTS,  OJHOBPEMEHHOCTH. 3aMeJICHHE
BpPEMEHH U COKPALICHUE JITUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHON YaCTHUIIBI
6.4 CBsi3p Macchl C DHEpPrued W WMITYJIBCOM CBOOOTHOMN
YaCTHIIBI. DHEPTHUS TTOKOSI CBOOOTHOH YaCTHIIBI
7 KBAHTOBAS ®U3NKA
7.1 BJIEMEHTBI KBAHTOBOU OIITUKU
7.1.1 ®otonbl. Dopmyna [Tnanka cBsi3u SHEpTUU QOTOHA C
€ro 4acTOTOH. JHeprus U UMIyNbC GOTOHA
7.1.2 OtkpeiTie u uccnenoBanue Qoroddderra. OMBITHI
A.T'. CroneroBa. 3akoHsl (poTodddexTa
7.1.3 VYpaBuenue DitHiireiina s pororddexta. "KpacHas
rpanuna’ poroddpdexra
7.1.4 Harnenue ceera. Onbitel [1.H. JleOenera
7.1.5 XUMHAYECKOE IEUCTBHE CBETA
7.1.6 TexHuueckue YCTpOHCTBA: (hoTosIeMeHT,
¢doronatumk, conHeyHas 6atapesi, CBETOAHO.
7.2 CTPOEHUE ATOMA
7.2.1 Mopnens atoma Tomcona. OmbiTel Pesepdopna 1o
WCCIICIOBAHUIO CTpOeHUsl aroma. llnmaHerapHas Monenb
aToma
7.2.2 [ocrynater bopa. U3nyuenue u nornomeHne GOTOHOB
NIpY TEPEeXoJie aToMa C OJHOTO YPOBHS SHEPTUHU Ha JPYTOM.
Bunsr ciektpoB. CriekTp ypoBHEH SHEpTHH aTOMa BOJIOPO/Ia
7.2.3 BonHoBele cBolicTBa wactun. BomHbel e bpoiins.
KopnyckynsipHo-BoTHOBOM Jyallu3M. Hudpaxus
AIIEKTPOHOB HA KPHCTAILIAX
7.2.4 CHOHTaHHOE U BBIHYXACHHOE U3Iy4YeHHE. Y CTPOHCTBO
Y TIPUHIIAI paOOTEHI Jla3epa
7.2.5 TexHudeckne ycTpoWCTBA: CHEKTPAJIbHBIA aHAIU3
(CIEKTPOCKOIT), JIa3ep, KBAHTOBEIIT KOMIIBLIOTEP
7.2.6 [Ipaktuueckue paboTel. HaOmonenue nmHeHyaToro

CIIeKTpa




7.3 ATOMHOE AP0
7.3.1 MeTtoabl HaOMIOACHUS U PETHCTPALUH AJIEMEHTAPHBIX
4acTHUI]
7.3.2 OtkpeiThe paguoakTHBHOCTH. OnbIThl Pesepdopaa mo
ONpEACNCHUI0  COCTaBa  PAJUOAKTHBHOIO  W3IYYEHHS.
CgoiictBa anbda-, OeTa-, ramMma-usnydeHus. BrusanIe
PanuoaKTUBHOCTH Ha KHUBbIE OPIaHU3MBI
7.3.3 OTkprITHE TIPOTOHA W HelTpoHa. HykioHHas mMozens
smpa ['eitzenOepra - UBarnenko. 3apsin sapa. MaccoBoe 9uCiio
sapa. M3oTonsl
7.3.4 Anbda-pacian. DIeKTpOHHBIA W TO3UTPOHHBIN OeTa-
pacnan. 'amma-uznyyenue. 3aKoH paJuOaKTHBHOTO pacrajia
7.3.5 OHeprusi CBSI3U HYKJIOHOB B sape. SnepHbIEe CHUJIBL.
Hedexr macch siapa
7.3.6 SnepHble peakuu. [lenenue u cuHTe3 Anep
7.3.7 SnepHblii  peakrtop. TepmosnepHbIi CUHTE3.
[IpobieMbl ¥  TEPCIEKTHBBI  SACPHOW  DHEPTETHKH.
OKOJIOTHYECKHE aCTEeKTHI SIEPHON SHEPTEeTUKU
7.3.8 OnemeHTapHble 4acTUlbl. OTKpBITHE IO3UTPOHA.
DyHaMeHTaAlIbHbIE B3aUMOJIEUCTBUSA
7.3.9 TexHuueckue  ycTpoilcTBa:  JO3UMETp, Kamepa
Bunbcona, sinepHbIii peakTop, aToMHas dbom0a
7.3.10 [IpakTudeckne padotel. MccnenoBanre TPEKOB YaCTHIL
(o roToBEIM (poTorpadusam)
8 SJIEMEHTBI ACTPOD®U3UKU
8.1 Bun 3Be3gHoro Heba. Co3Be3mus, SIpKUE 3BE3IHI,
TUTAaHETHI, UX BUANMOE JABIKCHUE
8.2 Conneuynast cuctema. [lmaHeTl 3eMHON TPYIIIBL.
[InaHeThI-TUraHThl U MX CIIyTHUKH, KapJIHMKOBBIC IUIAHETHI.
Mannsie Tena CoTHEUHOH CUCTEMBI
8.3 Connne, ¢orochepa u armocdepa. ComHeuHas
AKTUBHOCTD
8.4 Ucrounuk snepruu ConHia U 3BE3]]
8.5 3Be3mbl, WX OCHOBHBIC XapaKTCPUCTHUKH: Macca,

CBETUMOCTh, paauyc, TEeMIIEpaTypa, WX B3aHUMOCBS3b.
Huarpamma "CHeKTpanbHBIN Klacc - CBETUMOCTB'. 3BE3bI
TJIaBHOM TOCIIeIOBATEIbHOCTH. 3aBUCHMOCTH 'Macca -
CBETUMOCTB'" JIsI 3Be3] TJIABHOM IMOCIIECI0BATCILHOCTH




8.6

BHyTpeHHEe ~ cTpoeHHEe  3Be3jl. CoBpeMeHHbIC
MIPEICTABICHUS O MPOUCXOXKACHUU U 3Bonmoiuu ConHIa U
3B€3/1. DTaIIbl JKU3HU 3BE3]L

8.7

Mneunsiii [lyte - mama [anmaktuka. CrupambHast
CTpYKTypa l'anakTuku, pacopeneicHue 3Be31, raza u IbUIN.
ITonoxenue u gemwxenne ConHna B ['amaktuke. [lnockas u
chepuueckas nojacucTeMsl [ amakTuku

8.8

Tunel rajakTHK. PaIlI/IOl" AJIAKTUKHU U KBa3aphl. qepHHe
ABIPBI B AApax raJIakKTUK

8.9

Bcenennas. Pacimmpenne Beenennoit. 3akon Xab6mna.
Pazberanme ranaktuk. Bozpact u paguyc Beenennoii, Teopust
Bonpmioro B3peiBa. Mogens  "ropsueil Bcenennoit".
PenukroBoe nznyueHue

8.10

MacmtabHast cTpykTypa Beenennoii. MeTaranakTuka.
Hepeennsie mpobiaeMbl aCTPOHOMUHU
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