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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma «Pemenne 3amau mo (u3MKe» Ha YPOBHE CPEIHETrO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
Konuenuuu npenojaBanust yueOHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

[Iporpamma 1o pu3nKe BKIFOYALT:

. IJIaHUPYEMBIE pe3yJbTaThl OCBOCHHUS Kypca «PemeHue 3amad 1o Gu3mKe»
Ha yrayOJE€HHOM YpOBHE, B TOM YHCJE MPEIMETHBIE PE3yJbTaThl IO ToJaM
oOyueHus;
. cojiepkanue yueOHoro mnpeamera «Pemienue 3amay mo gusnke» Mo rojam
oOyueHus.

bonbiioe BHUMaHHME YIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3amad. [Ipu 3TOM st pacuy€THBIX 3a/1a4 TPUOPUTETOM SIBISIFOTCS 3aJa4u C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHON (PM3UUYECKOW MOJIENbIO0, MO3BOJISIONINE TTPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliesia Kypca, TaKk U
UHTETPUPYS MPUMEHEHUE 3HAHUW U3 pa3HbIX pasnesioB. JJisi KaYeCTBEHHBIX 3a/1a4
IMPUOPUTETOM SABJISIIOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpEeJCKa3aHhe IMPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyrolIre BbIOOpa
bu3HYeCcKO MOJIEIH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

Ha usyuenue «Pemienne 3anad no (U3MKe» HA YPOBHE CPEAHErO OOIIEro
obpaszoBanus otBoauTCs 64 wacos: B 10 kimacce — 34 vaca (1 yac B Hepenmto), B 11
kiacce — 34 gaca (1 yac B HEZICIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

MonenupoBanue GU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
aOCOJIOTHO TBEPAOE TENO, HACAbHAS KUAKOCTh, WACAIbHBIA Tra3, TOYEUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEHUMOCTH. Duznveckas
TEOPHUSL.

Pazngen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a/1a4l MEXaHUKHU.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, HUX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBHKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUAILHON TOUKH OT BPEMEHHU U UX
rpaduKu.

CBobOonHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHus. J[BukeHUe Tena,
OpOIIEHHOrO0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHUsI MaTepUaIbHON TOUYKH OT BPEMEHHU U UX rpaUKHu.

KpuBosnmHeitHoe  nBWKeHWe. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m yactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TAaHTEHIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MHepumaneHble cuctemsl oTcyéTa. [lpmHnmn
oTHocuTenbHOCTH ['anmunes. HemHeprmanbHbie CUCTEMBI OTCuéTa (OmpeneicHue,
MIPUMEPHI).

Macca tena. Cuna. [IpuHIun cynepno3uiuu Cull.

Bropoit 3akoH HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTe€pUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIECHTHOCTh TI'PAaBUTALMOHHONW W
VHEPTHOU MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTh YCKOPEHHUsI CBOOOJHOTO TaJEHUS OT BBICOTHI
HaJl TIOBEPXHOCTHIO IUIAHETHI W OT reorpaduueckorl MmUPOTHL. JIBHkeHUE
HEOECHBIX TN U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckasi CKOPOCTb.



Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, aBmxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHHSI CKOJBXKEHHUS M CUja TPEHUs
nokosi. Koadduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Teja B
YKUIKOCTH WIIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBLHOTO ABUKCHHUS.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpOro Tejaa. MOMEHT CHJIbl OTHOCUTENBHO OCU BpaiieHus. [lnedo cuibi.
CrnosxxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOIO TeENA.

YcToitunBoe, HEyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

Tema 4. 3axonvl coxpanenusn 6 mexanuke.

HMItynibC MaTEpUAIBHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp mMacc
CUCTEMBI MaTEpUAIbHBIX TOUEK. Teopema 0 JBMKEHUHU LIEHTpa Macc.

WMItynbC CHITBI M1 ©3MEHEHNE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umnyiibca MarepuanbHOil Toukd. [IpencraBieHHE O COXpaHEHHH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX IOJISX.

PaboTta cunbl Ha MajqoM M Ha KOHEYHOM MepemMeleHuu. |'paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoIHOCTS CUJIBI.

Kunernyeckass sHeprus MarepuajbHOM TOukH. Teopema 00 H3MEHEHUU
KUHETUYECKOW YJHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHmanbHble W HENOTEHIMANbHbIE CUIbL. [loTeHIManbHAasT >HEprus.
[ToTenmanbHas 3Heprust ynpyro neopMupoBaHHOM NpykuHbl. [loTeHnnanbHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuansHas 3HEprus
TeJa B IPaBUTALMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE mapa). Bropas
KOCMHUYECKAasi CKOPOCTh. TpeThs KocMHUECKasi CKOPOCTb.

Cs3b paOOThl HEMOTEHIMANIbHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOU
HHEPrUr CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHMYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KMHeTnyeckor Tteopun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepsl Mojekyd (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBHKYTCSl XaOTUYECKU U HE B3AUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
temneparypa (mkana temneparyp Kenbsuna). 3akon JlaneTona. M3ompouecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, N300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHL.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmoaunamuueckas (T[[) cuctema. 3anaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMMYECKON cucTeMbl. BHemHne u BHyTpeHHue napamerpsl. [lapamerpsl
TEPMOJIMHAMMYECKOW CHCTEMBl KAaK CPEIHUE 3HAYEHHs BEJIMYWH, OIHCHIBAFOIIMX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.

Mopnens wuIeanpbHOTO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHuEe Menneneea—Kianelipona U BbIpaK€HUE JUII BHYTPEHHEW SHEPIHUU.
VYcnoBus IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHUEHTpALUs YacTHULl, BBICOKHE
TeMIIepaTypbl. BeipaxkeHue i1 BHYTPEHHEH YHEPIrUU OJHOATOMHOIO MJI€AJIbHOTO
rasa.

DneMeHTapHasi paboTa B TepMOJuHaMuUKe. Beruucienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEH  DHEPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TenmnoéMKOCcTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUME Maiiepa. YaenbHas TEIUIOTa CTrOpPaHUs
tornuBa. Pacu€r KoauuecTBa TemuoThl mnpu  Temonepenade. Ilonstue 00
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss osHeprus. KoimuectBo
TEIUIOTBI W paboTa  Kak Mepbl  U3MEHEHUS  BHYTPEHHEH  JHepruu
TEPMOJIMHAMHYECKOU CHCTEMBI.



Bropoii 3akOH TEpPMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEPE3
33JJTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
€MHCTBEHHAs aguadarta. AOCOIIOTHAS TEMIIEpaTypa.

BTtopoii 3ak0OH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TI€pe/IaTh TEIUIOTY OT 00Jiee XOJIOJHOTo Tena K 0osiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[Tpunnumne gerctBus TeroBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/I. Hukn Kapho.

Tema 3. Aepecammnuie cocmoanus eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjeHcauus. lcmapeHue u KureHue. Y ielbHas
TEIJIOTa Mapoo0pa3oBaHU.

HacelllieHHbIe W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAs U OTHOCUTEINbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamvM3auusa. YJI€JbHAs TEIJIOTa IUIABJICHUS.
CyOnumarius.

Hedopmanuu tBEpOro Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

YpaBHeHue TerIoBoro OanaHca.

[ToBepxHoctHoe HaTspkeHHE. Ko huImeHT MOBEpXHOCTHOTO HATSHKEHUS.
Kanusspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

Paznen 4. DaekTpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3alus Ten U €€ MpOsBICHHS. JJIEKTpUYecKud 3apsan. JIBa Buma
AIEKTPUYECKUX 3apsaoB. [IpoBOAHUKM, IUAIEKTPUKA U  TMOJYHIPOBOHUKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnekTtpudeckoe nose. Ero geiictBre Ha 3JIEKTPUUYECKUE 3apsIbl.

HampsoxéaHocts  anekTpuueckoro  moiis.  [IpoOuwiid  3apsa.  Jlunuwu
HaMpPsHKEHHOCTH AJIEKTPUUECKOT0 NoJist. OHOPOAHOE ANEKTPUUECKOE TOJIe.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHIuanbHass 3HEprusi 3apsga B DJIEKTPOCTATUUECKOM IIOJIE.
[ToTeHuMan 31eKTpocTaTUYECKOro noJis. CBA3b HANPSXKEHHOCTH TMOJIS U Pa3HOCTU



MOTEHIUAJIOB JJI1 3JIEKTPOCTATUYECKOTOo ToJis (KaKk OJHOPOJAHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMI CYyNIEPHIO3UIINY STIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilosie paBHOMEpHO 3apsbkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo 00béMy Imapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH O3THUX MOJEH H
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B AJIIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECUS 3aPSAI0B.

JvsnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JICHCATOpA.

[TapaiutenibHOE coeMHEHNE KOHAEHCATOPOB. llocnenoBarenpbHoe coefMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

JIBrxkeHME 3apsKEHHONW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosIHHBIN TOK.

VYcioBusL CylmeCTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hammpsokenune U u DJ1C £ .

3akoH OMa Il y4acTKa [EMu.

DIEKTpUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTUBIICHUS
OJHOPOJHOIO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAW MONEPEYHOTIO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MTPOBOJAHUKOB.
Pacuér pazBeTBiE€HHBIX dekTpruueckux menei. [Ipasuina Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xxoymns—JIenna.

MOIIHOCTL 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BbLAEISAEMas Ha
pe3ucTope.

DOJIC m BHYTpEHHEE COINPOTHUBJIEHHWE HWCTOYHMKA TOKa. 3akoH Oma g
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHueE.

Tema 3. Toku 6 pa3iuunvix cpeoax.

DJIeKTpUYECKash MPOBOAMMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJIUMOCTh TBEPABIX META/IOB. 3aBUCUMOCTHh COMPOTHUBJICHHUS METAJLIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noynpoBoHUKOB. CBoicTBa p—N-nepexonaa. [lomynpoBoaHMKOBBIE TPHUOOPHI.



ONEKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onextposn3. 3akoHbl Dapajes 1uisl JEKTPOIIA3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSTENBHOTO paspsiaa. Monnus. [lna3ma.

11 KIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Maznummnoe noae.

B3aumojieiicTBUEe TMOCTOSHHBIX MArHUTOB U TMPOBOJHUKOB C TOKOM.
MarautHoe mone. BexkTop MarHMTHOM HWHAYKUMH. [IpuHUOMO cCynepno3unuu
MAarHUTHBIX TOJIEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBHoKEHUE 3apsKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MarunuTtHoe 1nose B BellecTBe. @eppoMarHeTUKy, napa- u JuaMarHeTUKH.

Tema 5. InexkmpomazHumHnas uHOYKYu.

SIBneHne HIEKTPOMArHUTHOM WHAYKIUH. [IOTOK BEKTOpa MAarHUTHOM
uaayknuu. OJIC wuHAyKIMU. 3aKOoH SJIEKTpOMAarHUTHOM uHAYKuuM Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuno Jlenua.

NuayktuBHOCTh. KaTyllika WHIYKTMBHOCTH B II€MM TMOCTOSHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJIST KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

Pa3nen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarensHas cuctema. CBOOOIHBIE KOJIcOaHMS.

[Mapmonunueckue kosnebanusi. Kunemarudyeckoe M TUHAMHUYECKOE OIMUCAHHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpaHEHUS MEXaHWYeCKOM 3Hepruu). BeiBoj
JTUHAMHYECKOT'O OIMMCAHUS TapMOHUYCCKUX KOJICOAHUH M3 MX dHEPreTHUECKOTo U
KUHEMAaTHYECKOTO OITMCAHUS.

Ammunutyna u (daza konebanuil. CBs3b aMIUTUTYAbl KOJIEOAHUN HCXOHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.



[leprog m uacrora konebanmii. Ilepmon Mamnbix CBOOOAHBIX KoJeOaHMM
MaTeMaTHYeCKOro MasiTHuka. Ilepros cBOOOJHBIX KOJNEOAHUN TPY>KMHHOTO
MasTHHUKA.

[TonsiTue o 3aryxarouux konebanusx. BeinyxaeHHble Konebanus. Pe3onaHc.
Pe3onancHass kpuBad. BinsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOoHType. ®opmyrna Tomcona. CBsA3b aMILTUTYAbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHHIE KOJIcOaHMsI. BrinyxeHHbie
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCT IEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOWTabHBI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

WUneansubiii  TpancopmaTop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
ANEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE GOJIHDI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
POJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAacHpOCTpAHEHHS W JJIMHA BOJIHBI.
CBoilicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
nudpakius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPY>KAIOILIEH CPEbI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakims.

[[Ixana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanms.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

Tema 4. Onmuka.



[IpssMONIMHENHOE pacnupOCTPaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0pakeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npesnomMieHus. OTHOCUTENbHBINA MOKa3aTelb npeaomiieHus. [10cTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JUJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBer.

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbl yroa MmojJHOrOo BHYTPEHHETO
OTPaKECHMUSI.

CobOupatounie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoKycHOe
paccTosTHUE W ONTHYECKass CUja TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ IeOMETPUU U OTHOCHTEIHLHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

XoJa Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
cOOMpAIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['na3 kak ontuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KiaccuuecKkux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOMIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

Pa3nen 6. KBanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TEIUIOBOE H3NIyuyeHHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Teia).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTUSI U UMITYJIHC (POTOHA.

dorordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHeHHE
OuinmrenHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.



JlaBnenue cBera (B YAaCTHOCTH, [JaBJIICHHE CBETa Ha aOCOJIOTHO
MOTJIOMIAONIYI0O M a0COJIIOTHO OTpaXkaromlyr MoBepxHocTh). Ombitel I1. H.
Jlebenena.

BomnnoBsie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosHb! ne bpouis u
pasMmepbl O0ONaCTH JIOKAJIM3alMU JBWXKYyIleWcs dactuibl. KopmyckymnspHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 351eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka n3mepenuit B Mukpomupe. COOTHOIICHUS HEOMPEAeTIEHHOCTEN
['eitzenbepra.

Tema 2. Quzuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTPOEHUS aTtoMma. IlnaHerapHas Mozenb aToma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJIHOTO YPOBHS SHEPTUU Ha JPYTOil.

Buapl ciektpoB. ClIEKTp YpOBHEN 3HEPTUH ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyueHue cBera. Jlazep.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tomsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacman. [ amma-n3inydeHue.

3aKkoH paJAMOAaKTUBHOTO pacmnaga. PagnoakTUBHBIE HM30TOMBI B MPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHUE paIMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi QoH n3inydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B simpe. Snepubie cuibl. Jlepext maccer sapa.

SAnepusie peakuuu. Jlenenue u cuntes saep. AnepHnie peaktopsl. [Ipodiaemsr
YOPaBIseMOT0 TEPMOSIIEPHOTO CHUHTE3a. ODKOJOTUYECKUE aCMEeKThl pPa3BUTHUS
AIEPHON IHEPIETUKHU.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS YyuyeOHoro mnpenMera «Dusuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBE/ICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUE JJMYHOTO BKJIaJIa B MOCTPOCHNUE YCTOWYUBOTO OyMyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3WKONM ¥ TEXHUKOW, YyMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3ydeHUs: (PU3MKH OCYIIECTBISATh TMPOEKTHYIO M HCCIEIOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaINu3a UMEIOMTUXCS
MaTepHaTbHBIX M HEMAaTEPHUATbLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH, OIEHWBATh COOTBETCTBHE
PE3YJIbTATOB LIEJISIM, OIIEHUBATh PUCKHU MOCJIECICTBUMA JEATETLHOCTH.

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMUA TMOHATUSIMH U METOJAaMHU
(bu3MYecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-MCCIIEIOBATEILCKON | MIPOEKTHOMN
JEATEIIBHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY TIOMCKY METOJOB peIieHusT 3a1ad  (pU3UIecKoro
coJiep KaHus, MPUMEHECHHIO Pa3IMIHBIX METOJIOB TTO3HAHUS;
aHAMM3UPOBaTh TIOJYUYCHHBIC B XOJIC PEIICHUS 3aJayd pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh MX JJOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B
HOBBIX YCIIOBUSIX;



CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU U3YUCHUH (DU3HUKY;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCHTh 3HaHHS 10 (HU3UKE B TPAKTUYECKYI0 00JacTb
KHU3HEIEeATEIbHOCTH;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nundopmanmeii:

OLOCHUBATDb JOCTOBCPHOCTD HH(i)OpMaHI/II/I.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

IIOHMMAaTh W HCIOJIB30BaTh  IpEUMyIlecTBA  KOMaHIHOM  H
WHIUBUAYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEHUCTBHI C YYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJI0I'0 YJI€HA KOJIJICKTUBA;

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
JNEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM padOThI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOI0 y4aCTHHMKA KOMaHIbl B
OOIIMIA pe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSATENBHOCTH B
obnact (U3MKKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIC 3a/1a4H,

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKOM padOThl C YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh ~ paMKd ~ y4eOHOTO MpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIM W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIAEMbIX JCHCTBHI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

e HCHOJB30BaTh NpUEMBI pe(dIeKCUU s OLEHKM CUTyalluH, BbIOOpa
BEPHOI'O PELLICHUS;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl APYTUX IPU AHAIU3E pPE3YJIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
JeSITEIIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce mOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMMBbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOM
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSABIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIFOYAOLIEH CTPEMIIEHUE K JOCTHKECHUIO LEIU
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xonmy oOydenust B 10 knacce mpenMeTHbIE PE3yNbTaThl HA YIIIYOJIEHHOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y O0YYAIOIIUXCSI YMEHUM:



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOM cdepax AesITeNbHOCTU
YEJI0BEKa,

pa3nuyaTh YCJIOBHS NPUMEHUMOCTH MOJAENEH (QU3MYECKUX Tel W
IPOIIECCOB (SIBJICHUH);

paznuyaTh yCIOBUS (TPaHUIIbI, OOJACTH) MPUMEHUMOCTH (HUIUICCKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHU4YECHHOCTD HCIIOJIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAHUYECKHE IIPOLIECCHl M SBJICHUS,
VICITOJIb3YsI OCHOBHBIE TIOJIOKECHMS U 3aKOHBI,

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCH U SIBJICHHUS, UCIIONIb3YS
ocHOoBHBIe monoxeHUsT MKT u 3aKkoHBI MONEKYJISpHON (U3HKH U
TEPMOJIMHAMMUKUY;

aHAJIM3UPOBaTh U OOBSACHATH HJIEKTPUUECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUS ¥ 3aKOHBI 3JIEKTPOAMHAMUKH;

ONKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
nepeMeIIeHHe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI Tell, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KUHETUYECKAs
DHEPIrHUsA, MEXaHUYECKasl SHEPT U,

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IBJKEHHE, TEIIOBOE JIBM)KEHHE 4YacTHI] BEIleCTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBHKEHUE, AUDPy3usi, ucrnapeHue,
KHUIICHUE U KOHJECHCAIUs, IUIAaBICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTD
TEIJIONEPENaut, ICKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apSYKEHHOTO TPOBOIHUKA;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3znyecKkoil MoJeIb0: Ha OCHOBAaHMM aHallM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MUECKON MOJCIM, OTBeYarolield TpeOOBaHUSIM 3ajJlauu,
OpUMEHATHh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
(bu3MUEeCKUX TEOpUid MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3a1a4, NpoBOJUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHAIM3UPOBAaTh PE3yNbTaThl M KOPPEKTUPOBATH METOJbl PELICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHbIE 3a7ayM, TPeOylollue MPUMEHEHUs 3HaHUN U3
Pa3HbIX pa3leyoB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI C ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SIBICHUS



K xonny oOyuenusi B 11 knacce mpenMeTHbIE pe3ysbTaThl HAa YrIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COITMAJILHOM M 3THYECKOHN cdepax JesTEIbHOCTH YeJIOBEKa, POJb U MECTO
(bU3UKN B COBPEMEHHOM HayYHON KapTUHE MUDA,

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJCIeH (U3UYSCKUX Tel |
MPOIIECCOB (SIBJIICHMUIA,

pa3nuyath yCJIOBHUS (TpaHUIlBl, OOJACTH) MNPUMEHUMOCTH (HU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIUH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB M
OTPAaHUYEHHOCTh UCIOJb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBHIE MPOLECCHl U SBJICHUS,
WCMOJIb3ysSl OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JJIEKTPOJWHAMUKUA U
CIIEUATLHOU TEOPUU OTHOCUTEIBHOCTH;

OMHUCHIBATh (PU3NUECKUE IPOIECChl M SIBJICHUS, HCIOJIb3YS BEIUYUHBI:
HaNPSHKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsi, PA3HOCTh MNOTEHUHMAJTOB, JJICKTPOABIKYILAS CUIA, WHIYKIUS
MAarHUTHOTO TMOJiI, MAarHUTHBIA TOTOK, CuJia AMnepa, WHIYKTUBHOCTb,
AIEKTPOJABUKYIIAA Cujla CAMOMHAYKUMH, JHEPrus MAarHUTHOTO TIOJIS
MIPOBOJIHMKA C TOKOM, PEJISITUBUCTCKUM MMITYJIbC, TOJIHAs DSHEPTHUS,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MAaCCOBO€ YHMCIIO U 3apsil A1pa, SHEPTHUSI CBSI3U SApa;

OOBSICHATH 0COOCHHOCTH IPOTEKaHUs (PU3UICCKHUX SBICHUMN;

ONpPEACsATh HANpaBICHUE HWHAYKIIMHA MArHUTHOTO TOJISl MPOBOJHHUKA C
TOKOM, CHJIbI AMmiepa u cuiibl JIopenia;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PACCUMUTHIBATH €r0 XapaKTEPUCTUKH;

pemarh pacy€THhIE 3aJadd C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
(GbU3MYeCKOM MOJENIbI0: Ha OCHOBAaHMM aHaju3a YCIOBHS BBIOHWpATh
dbuznyeckre MojeNud, OTBEYaIlre TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3MUECKUX TEOpHuit
MPpA  HWCMOOJIb30BAaHMM MAaTEMAaTHYECKUX METOJIOB pEIICHUs 3aj]ad,
MPOBOJIUTH PacUYEThl HA OCHOBAaHWM MMEIONIUXCS JTaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PEUICHUS C YYETOM MOJYUYEHHBIX
pe3yJIbTATOB;

pelarth Ka4yeCTBEHHBIC 3ajayu, TpeOyrollrue NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO I1MKJA: BBICTPAUBATh JIOTUYECKYIO
LETIOYKY PACCYKIACHHUMN C ONTOPOU HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
17} busznueckue SBJICHUSL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1. HAYUHBIM METO/ TIO3HAHUSI ITIPUPO/IbI
1.1 Hayunblif MeTO/ MO3HAHUS TTPUPOIBI 1 bubmorexa LHOK
' i A PHpot https://m.edsoo.ru/f16b68d7
Hroro no pazneny 1
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 3 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hurammica 3 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena 2 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 2 https://m.edso0.ru/f16b68d7
Hroro mo pazueny 10

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKVIISIPHOKUHETHYECKOU TEOPUH 5 bubnmorexa LOK
' yip p https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 5 https:/m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 5 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 15
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
41 Snexpiieckoe noe 3 https://m.eds00.ru/f16b6847
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK 3 https://m.edsoo0.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxit B pasmiTHbIx cpesiax 2 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 3 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 UICKTPOMArHHTHAS HHAYKLHS 0 https://m.eds00.ru/39859f1
Hroro no pazneny 9
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 2 https://m.edso00.ru/39859f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 2 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 2 bubnmnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bubmuoreka [JOK
24 Onrika > https://m.edso00.ru/39859¢ef1
Hroro no pazneny 11
Pa3znen 3. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
41 KopryckyaapHo-BOHOBOH AyaH3m 3 https://m.edsoo.ru/39859¢f1
4.2 ®duszrka aroma 2 Bubmorexa LIOK

https://m.edso00.ru/39859f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

43 ®du3uKa aTOMHOIO S1pa U AJIEMEHTapHbBIX

1 bubmuoreka [JOK
YaCTHIL https://m.edso00.ru/39859¢f1
Hroro mo pazueny 6
Pa3nea 4. OBOBIIAIOHIEE IOBTOPEHUE
Cucremaru3zanus u 00001eHne
71 IIPEAMETHOTO COAEP/KAHUS U OIIbITA 8 bubnuoreka [IOK
' NeSATeIbHOCTH, MPUOOPETEHHOTO MTPU https://m.edso0.ru/39859ef1
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA

» ®usuka. Mexanuka, 10 knacc/ Msaxumies I'.51., CunsaxoB A.3., O0miecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienue»

» duszuka. Monekymsipras pusuka. Tepmonunamuka, 10 kimace/ MskuiieB
I'.41., CunsikoB A.3., OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AkuinonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» dusuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., Cunsikos A.3.,
OO111ecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe
obmectBo «M3narenscTBO «IIpocBeiieHne»

» ®usuka. Ontuka. KBanroBas ¢pusuka, 11 kmace/ Msxumes I'.41., Cunsikos
A.3., O0111eCTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

» ®u3uka. Konebanusa u Boansl, 11 ximace/ Mskumes I'.4., CuasaxoB A.3.,
OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3marenscTBoO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
» Gusuka. Yriyonennsiit ypoBenb. 10 kiacc. MeTonuueckoe mocodue (aBTop
A. B. [llaranuna).

» Gusuka. YriyoneHnsiit ypoBeHsb. 11 kiacc. Metonuueckoe mocodue (aBTop
A. B. IllatanuHa).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

®denepanbHas ciyx0a 1mo Haa30py B chepe 0Opa3oBaHUs U HAYKH.
®denepanbHOE rOCYJaPCTBEHHOE OIOIKETHOE HAYUYHOE YUPEXKICHUE
«DenepanbHbI MHCTUTYT NEAArOTUYECKUX U3MEPEHUIN» [ DIEKTPOHHBIN
pecypc]. — Pexxum noctyma: https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege,
CBOOOTHBIM.

* Enunas komuiekuus uu@poBbIX 00pa30BaTelIbHbIX PECYPCOB[ DIEKTPOHHBIM
pecypc]. — Pexxum mocryma: http://school-
collection.edu.ru/catalog/pupil/?subject=30, cBo6O1HBII.
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