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PABOYAS TTPOTPAMMA
1o PpHsuke

(Da30BbH  YPOBEHB)
10-11 knaccu



IlosicHUTEIBLHASA 3aIMCKA

PabGouast mporpamma no ¢usuke (0a30BbIii YpOBEHb) Ha YPOBHE CpPEIHET0 OOIEro 00pa3oBaHUs
(10-11 xmaccel) cocTaBjeHa B COOTBETCTBUH ¢ TpeboBaHHMsMU DenepalbHOr0 TOCYIapCTBEHHOTO
oOpasoBarenbHOro cranmapra cpeanero obmiero oopazoBanus (PI'OC COO), npumepHOH OCHOBHOM
o0pa3oBaTeNnbHOl MpOrpaMMbl CpelHero oOmiero o0pa3oBaHuS, OCHOBHOI 00pazoBaTeIbHOMN
nporpammbl  cpeaHero obmiero oopazoBanus ['bOY COIL Nel7 r. Cei3panu, yuebnoro miana ['bOY
COII Nel7 r. Co1zpanu.

Jlannas padodvast nmporpamMmma peanmsyercs Ha ocHoBe YMK I'.5l. Msakumesa, b.b. byxoBiesa,
H.H. Cotckoro, B.M. Yapyruna

Ha wusydyenue yueOHOro mpeamera (usnka Ha 0a30BOM YPOBHE IO y4eOHOMY IUIaHY IIKOJIBI
otBoautcs B 10 kimacce — 2 yaca B HEJEINIO, 4TO cocTaBiseT 68 waca B rox, B 11 kimacce — 2 vaca B
HEJIeNI0, YTO cocTaBisieT — 68 gaca B roa. OOmiee yucio y4eOHBIX 4acoB 3a JBa roaa oOydenus — 136
9acoB.

Inanupyemble pe3yJibTAThl 0CBOEHHS Y4eOHOro npeamMera «Du3uKa»

JIn4HOCTHBIE Pe3yJIbTaThI:

1) chopMHPOBAaHHOCTH OCHOB CAMOPa3BUTUS M  CaMOBOCHHUTaHUS B  COOTBETCTBUU
COOIIEYETIOBEYECKIMMH I[IEHHOCTSMU; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOMN
JeSITebHOCTH;

2) HaBBIKM COTPYAHMYECTBA CO CBEPCTHHKAMHM, JEThMHU MIIQJIIETO BO3pacTa, B3POCIBIMH B
00pa3oBaTeNbHON, MPOSKTHOM U APYTHX BUAAX JIESITEIHHOCTH,

3) HpaBCTBEHHOE CO3HAHUE U MTOBE/IEHNE HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX LIEHHOCTEH;

4) TOTOBHOCTh U CHOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, HA MPOTSKEHUU
BCE JKM3HU; CO3HATENbHOE OTHOLIEHHE K HENpephlBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCIIEHIHOMN
poQeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH;

5) acreTHuyeckoe OTHOIIEHHE K MHpY, BKJIOYas ICTETUKY ObITa, HAYYHOTO HMTEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUIA;

6) chOpMUPOBAHHOCTh 3KOJOTMYECKOIO MBIIUICHUS, IOHUMaHMS BIUSHUS  COLMAIbHO-
SKOHOMHYECKHUX MPOLIECCOB HAa COCTOSIHUE MPUPOTHON U COLMATIBHOMN Cpeibl
MeTanpeaMeTHble pe3yJbTaThl:

1) yMeHne caMOCTOSATENIBHO OINPENENIATh LEeNU JeSTeIbHOCTH U COCTABISATh IUIAHbI I€ATEIbHOCTH;
CaMOCTOSITENIFHO OCYIIECTBIATh, KOHTPOJIMPOBATh M KOPPEKTHPOBATH JIEATEILHOCTh; UCIIONB30BATh BCE
BO3MOXHBIE PECYPChl JUIsl JOCTH)KEHHUS TOCTABJICHHBIX LENed U pealn3aluy IJIaHOB JEATEbHOCTH;
BBIOMPATH YCTICITHBIE CTPATETHH B PA3IMIHBIX CHTYAIUsX;

2) yMeHHE NpPOAYKTUBHO O0OWIaTbcs M  B3aUMOACHUCTBOBATH B IPOLIECCE COBMECTHOM
NeSITeTbHOCTH, YYUTHIBATh TO3HMIMU JPYTHUX YYAaCTHHKOB JESTENBHOCTH, 3((eKTHBHO pa3pemniath
KOH(JIUKTBI;

3) BnameHWe HaBBHIKAMHM TI03HABATEILHOW, MPOEKTHOW ESITeIHbHOCTH, HABBIKAMH pa3peIIeHHs
npo6JeM; CoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY IMOMCKY METOJIOB PEIIEHHs] MPAKTUYECKUX
3aJa4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHHUS;

4) TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTEIbHONM HWH(POPMALMOHHO- I103HABATEIbHON
NeSITETbHOCTH, yMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WH(POPMALUHU, KPUTHUECKU
OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO, TOTYyYaeMyI0 U3 Pa3TUYHBIX HCTOUHHKOB;



5) yMeHH€e UCTIOIb30BATh CPEACTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
(manee - MKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX 3a/1a4 C
colOuro/IeHreM TPpeOOBaHUI TEXHUKN OE€30MaCHOCTH, PECypCOCOepeKeHHH;

6) Bi1aZicHNE SI3bIKOBBIMU CPEJCTBAMU - YMEHHUE SICHO, JIOTHYHO U TOYHO MU3J1araThCBOIO TOUKY
3peHus, UCIOIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

7) BilafieHEe HaBbIKaMH [103HABATEIbHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUH U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMM, IPaHUI] CBOETO3HAHMS U HE3HAHNUS, HOBBIX

[IO3HABATEJIbHBIX 3374 U CPEACTB UX JIOCTUKECHUS.
IIpenmeTHble pe3yJIbTaThI
Mexanu4yeckue siBJICHHUS

BbinmyckHUK HayuHTCS:

® pAaco3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBICHITH HA OCHOBE UMEIOIINXCS 3HAHUM OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHHUS OSTUX SIBJICHUI: pPAaBHOMEPHOE M HEPABHOMEPHOE JBUKEHUE,
PaBHOMEPHOE U PaBHOYCKOPEHHOE IPSIMOJUHENHOE JBUKEHUE, OTHOCUTEIBHOCTb MEXAHUYECKOTO
IBUKEHHS, CBOOOJHOE TMaJieHue TeJ, PABHOMEPHOE JBIKEHHE II0 OKPYKHOCTH, HHEpIuS,
B3aMMOJICICTBYUE TE€J, PEAKTUBHOE JIBUKEHUE, Mepeaya JaBJIeHUS TBEPIbIMH TEJIaMH, XKUIAKOCTIMU U
razamu, arMmochepHoe JAaBieHre, TUIaBaHue TeJl, PpaBHOBECHE TBEP/ABIX TeJ, UMEIOIINX 3aKPEIIEHHYIO OCh
BpallleHus1, K0Jie0aTeIbHOE IBUKEHHUE, PE30HAHC, BOJIHOBOE JIBUYKEHUE (3BYK);

® ONUCHIBATh HM3y4YCHHBIC CBOWMCTBA Tl U MEXAaHUYECKHE SIBIICHUS, HCIONB3Yys (U3HUECKUe
BEJIMYMHBI: MyTh, MEPEMEIICHHE, CKOPOCTb, YCKOpPEHHE, Mepuoj oOpalleHusi, Macca Teia, IUIOTHOCTh
BEIIECTBa, cuja (Ccuia TSHKECTH, CHIIa YIIPYTOCTH, CUjla TPEHUS ), AaBJIEHUE, UMITYJIbC Tejla, KHHETHYeCKas
SHEprusi, MOTEHIMAJIbHAs SHEPrus, MexaHuueckas pabora, mexaHudeckas MomHocTb, KIIJ mpu
COBEpUIEHUH PAa0OTHI C MCIIOJIB30BAHHEM IPOCTOrO0 MEXAaHW3Ma, CHUJIa TPEHMsI, aMIUINTYJ]a, MEpPUOJ U
yacToTa KojieOaHul, JJIMHA BOJHBI U CKOPOCTh €€ PAacClpOCTPAHEHHUS; MPU OMUCAHUHM MPAaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOIB3YEMbIX BEIWYHH, WX O003HAUCHHsS W EIMHUIBI W3MEPEHUS,
HaXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEIMYUHAMU,
BBIYUCIISTH 3HAUCHHE (PU3NYESCKON BETMUHHBL,

® aHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHHUYECKUE SIBJICHHS U MPOIECCHI, UCIONB3Yys (U3NUECKue
3aKOHBI: 3aKOH COXPAHEHMS JHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLHUI CYNEPIO3HIHN CHII
(Haxoxxnenue paBHojencTByromen cuibl), I, II u III 3akonsr HproTOHA, 3aKOH COXpaHEHMs] MMITYJIbCA,
3akoH ['yka, 3akoH [lackans, 3aKkoH ApxuMesa; Ipy 3TOM pa3inyaTh CIOBECHYIO (HOPMYITUPOBKY 3aKOHA
U €r0 MaTeMaTU4YEeCKOE BBHIPAKEHUE;

® pasnuyaThb OCHOBHBIE IMPHU3HAKM H3YYEHHBIX (U3NYECKUX MOJIeNIel: MaTepuaybHas TOYKa,
MHEpLAAJIbHAs CUCTEMA OTCUETA;

e pewmaTh 33Jayd, MCNONb3yd (U3MUYECKHE 3aKOHBbI (3aKOH COXpPAaHEHUS DSHEPIUM, 3aKOH
BCEMHUPHOT'O TATOTeHUs, NpuHuun cynepnosunnu cwui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs
uMIynbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) U (opMmysbl, CBA3bIBAIOIINME (PU3HMUECKUE
BEJIMYMHBI (ITyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IUNIOTHOCTh BEIIECTBA, CHJIA, JaBJIEHUE, UMITYJIbC
TeJla, KUHETHYecKas OJHEeprus, IOTEHIHalbHas SHEprus, MexaHudeckas paloTa, MeXxaHHUYecKas
MottHocTh, KITJl mpocToro mexanusma, cuja TPEHUS CKOJBXEHHs, KOOPPUIMEHT TpeHus, aMIUINTYya,
NepuoJl U 4acToTa KoyieOaHWH, JJIMHA BOJHBI U CKOPOCTh €€ paclpOoCTpaHEHMs): HAa OCHOBE aHalIM3a
YCIIOBUS 33J]aud 3alMChIBaTh KPAaTKOE YCIOBHE, BBIIEIATh (PU3NUYECKHE BETUUYHHBI, 3aKOHBI U (POPMYJIBI,
HEOOXO/IMMBIE JJIsl €€ peIleHUs], TPOBOJANUTh PACUEThl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEIIMYNHEI.

BbIyCKHUK MOJIY4YHT BO3MOKHOCTD HAYYHUThCH:

® UCNONBL306aMb 3HAHUAL O MEXAHUYECKUX SABNEHUSX 8 NOBCEOHE8HOU MHCU3HU 0 obecneyeHus
bezonacnocmu npu odpaweHuu ¢ npuObOpamMu U MEXHUYECKUMU YCMPOUcmeamu, OJisl COXPAHEHUs
300p06b5s1 U COONIOOEHUS HOPM IKOJLOSUHECKO20 NOBEeOeHUsl 8 OKpYcarowell cpede;, npusooums npumepbl
NPAKMUYECKO20 UCNONIb308AHUS DUSUYECKUX ZHAHUL O MEXAHUYECKUX S8NEeHUAX U PU3UYeCKUX 3aKOHAX,
npUMepvl  UCNONb308AHUSA  B80300HOGNAEMbIX UCMOYHUKOE DHEPIUU;, IKOJOUYECKUX NOCAeOCMBULL
uccne008anusi KOCMU4ecKo20 NPOCMpancme,

® pazuuamv cpaHuybl NPUMEHUMOCIU UULECKUX 3aKOHO8, NOHUMAMb 8Ce0OWUll Xapakmep



@yHOaMeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS] MeXAHUYeCKOU dHepeUul, 3aKOH COXPAHEeHUs UMNYIbCd,
3aKOH BCEMUPHO2O MACOMEHUS) U 02PAHUYEHHOCMb UCHONb3068AHUS YACMHBIX 3AKOHO08 (3axkoH [YVKa,
Apxumeoa u op.);

® HAX00UMb A0EK8AMHYIO NPEONONCEHHOU 3a0aye u3ULecKyr0 MoOoelb, papeuiams npooasemy
KAK Ha OCHOBE UMEIOUWUXCS 3HAHUL N0 MeXAHUKe ¢ UCNONb308AHUEM MAMeMAMuUYecKko20 annapama, mak
U NpU NOMOWU MEMOO08 OYEHKU.

TensoBble sIBJIeHUS

BbINyCKHUK HAYYUTCS:

® pACIIO3HABATh TEIUIOBHIC SIBJICHUS W OOBSACHATH Ha 0a3e MMEIOIIMXCS 3HAHWUH OCHOBHBIC
CBOWCTBA WJIM yCIIOBHS MPOTEKAHUS ATHX sIBICHUMN: nuddy3us, n3mMeHeHne oobemMa Tei Mpu HarpeBaHUU
(oxnmakaeHnn), OONbIIas CKMMAaeMOCTh Ta30B, Maljlas CXKHMAaeMOCTh JKUIKOCTEH W TBEPIBIX Tell;
TEIJIOBOE PaBHOBECHE, HMCIIApPEHUE, KOHJCHCALUs, IUIaBJICHHUE, KPUCTAUTU3AIMs, KUIICHUE, BIAKHOCTh
BO3/yXa, pa3jMyHbIe CIOCOOBI Terulonepeaadn (TEeIIONPOBOJHOCTh, KOHBEKIWS, H3IIydCHHE),
arperaTtHbIe COCTOSIHHSI BEIIECTBA, TOTJIONICHUE SHEPTUU TP HCIIAPSHUH JKUIKOCTH U BBIJICJICHHUE €€ TIPH
KOHJICHCAIIUH T1apa, 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JaBIICHHS,

® ONWCHIBATH W3YYCHHBIC CBOWCTBA TEJI U TEIUIOBBIC SBJICHHS, WCIONB3Ys (U3HUSCKUC
BCJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS DHEPrus, TeMIepaTypa, YIe/bHAas TEIJIOEMKOCTh
BCIIIECTBA, yJEJIbHAS TEIUIOTAa IUIABJICHUS, YJEJIbHAs TEIUIOTa apooOpa3oBaHUs, yIENbHas TEIUIOTa
CrOpaHHsI TOIUIMBA, KOA(PQPHUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENS; IPU  ONMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUYECKUI CMBICI HCIOJIb3yEMBIX BEJIWYHH, WX OOO3HAYCHUS U CIMHHUIIBI
U3MEpPEHUS, HaXOJUTh (OPMYJBI, CBSI3BIBAIONIUE JIAHHYIO (U3WYECKYI0 BEIUYHHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTh 3HAYCHUE (PU3HUUECKON BEIIMYHMHBI;

® AHAIM3WPOBATH CBOWCTBA TEJ, TEIUIOBBIC SBJICHHUS W TIPOIECCHI, HCIOJB3YS OCHOBHBIC
TIOJIO’KEHUST AaTOMHO-MOJICKYJIIPHOTO YUEHHUSI O CTPOSHUH BEIIECTBA U 3aKOH COXPAHCHUS SHEPTHUH;

® pasnMuaTh OCHOBHBIC TIPU3HAKM H3YYCHHBIX (U3UYECKUX MOJENCH CTPOCHUS TIa30B,
XKHUJIKOCTEH U TBEP/BIX TEI;

® TPHUBOJIUTH TPUMEPHl TPAKTHYECKOTO WCIOIb30BaHUS (U3MUSCKUX 3HAHUH O TEIUIOBBIX
SIBIICHUSX

e pemaTh 3a7a4d, UCIOJB3YS 3aKOH COXpPaHEHUS SHEPTUU B TEIUIOBHIX Mpolieccax U (HOpMyIbI,
CBsI3BIBAIOIIME (PU3MUECKHE BETMYMHBI (KOTUYECTBO TEIUIOTHI, TeMIIEpaTypa, yAelbHas TEMI0eMKOCTh
BEIIECTBA, yJeNbHAs TEIUIOTAa TUIABJICHUWS, YIENbHAas TEIUIoTa NapooOpa3oBaHWs, YIENbHAas TEIIoTa
CrOpaHusl TOIUIMBA, KOA(M(UIMEHT MOJE3HOTO ACUCTBUS TEIJIOBOIO JBUTATENs): HAa OCHOBE aHaln3a
YCIIOBUS 33]1a4M 3alMCHIBATh KPATKOE YCIOBHE, BBIICIATH (PU3NICCKUEC BEIUIHHBI, 3aKOHBI U (POPMYJIBI,
HEOOXOUMBIE UIS €€ PEIICHUs, TPOBOJUTh PACUYeThl M OLIEHWBATh PEAbHOCTh MOJYYSHHOT'O 3HAUCHUS
(U3UYECKON BEIIMUMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

® UCNONBL306AMb 3HAHUAL O MENIOBbIX ABNEHUAX 6 HNOBCEOHEeBHOU MCU3HU O0J1 0becnedeHus
bezonacnocmu npu odpawenuu ¢ npubopamu U MeXHUYECKUMU YCMPOUCMEAMY, Ol COXPAHEHUS.
300p08bsi U COONOOEHUSL HOPM IKOJOSUYECKO20 NOBEOCHUsT 8 OKpYdcaroujell cpeoe;, npusooums npumepvl
9KOJIO2UYECKUX — NOCAeOCMBULl  pabomsl  O08ucameneii  GHYMPEHHE20 — C2OPAHUs,  MEniosblx U
2UOPOINEKMPOCAHYULL,

® paznuuams cpaHuybl NPUMEHUMOCMU DU3ULeCKUX 3aKOHO8, NOHUMAMb 8Ceo0WUll Xapakmep
@yHoamenmanvhvlx GU3UYECKUX 3AKOHO8 (3AKOH COXPAHEeHUs OdHepeuu 6 Mensogulx npoyeccax) u
02PAHUYEHHOCHb UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAxXo0umv A0eK8aAmMHYI0 NPeONIONCEHHOU 3a0ade DU3ULECKYI0 MOOelb, paspeuiams npooaemy
KAK HA OCHOBe UMEIOWUXCA 3HAHUL O MEeNN08bIX AGNEHUAX C UCNONIb30BAHUEM MAMeMamuiecKko2o
annapama, max u npu NOMowU Memooo8 OYeHKU.

DJIeKTpUYecKre 1 MATHUTHBIE SIBJICHHUS

BbInyCKHUK Hay4YuTCH:

® pAaco3HaBaTh DJIEKTPOMATHUTHBIC SIBICHUS M OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHUN
OCHOBHBIE CBOWMCTBAa WIIM YCIIOBUSI MPOTEKAHUS JTUX SIBICHHI: DIIEKTPU3allusl TeJl, B3aUMOJCUCTBUE
3apsI0B, JJCKTPHUSCKUNA TOK W €ro JEWCTBHS (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE), B3aHMMOJICHCTBHE



MarHUTOB, SJICKTPOMArHUTHAS WHAYKIIHS, JCHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHHUK C TOKOM M Ha
JBWKYIIYIOCS 3apsDKEHHYIO YacTUIy, JCHCTBHE JJIGKTPHUYECKOTO IOl Ha 3apsDKEHHYIO YacTHILy,
3JIEKTPOMArHUTHBIC BOJIHBI, IPSIMOJIMHEHHOE PaCIPOCTPAHCHUE CBETA, OTPAKEHHUE U MIPEJIOMIICHUE CBETA,
JIMCTICPCHUSI CBETA.

® COCTaBISITH CXEMBbI JJCKTPUYECKHX IIeleld ¢ MOCIACIOBATEIbHBIM M  HapajlieIbHBIM
COCJIMHEHUEM DIIEMEHTOB, pasiiMyasi YCIOBHbIC OOO3HAYCHHS D3JIEMEHTOB OJIIEKTPUYCCKHX Lenei
(MCTOYHMK TOKA, KIIFOY, PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIICPMETP, BOJIBTMETD).

® JCIIOJIb30BaTh ONTHUYECKAE CXEMbI JUIS TIOCTPOCHUS H300paXCHUH B IUIOCKOM 3€pKalie U
cobuparoiei JuH3e.

® OIUCHIBATh M3YYCHHBIC CBOWCTBA TEJ M AJICKTPOMArHUTHbBIC SIBJICHUS, UCIOJIB3Ys (QU3HUYCCKHE
BCJIIMYMHBL:  JJICKTPUYCCKUN  3apsi], CHJIa TOKa, OJCKTPUYECKOS HANPSHKCHHE, OSJICKTPUYECKOES
COIIPOTHBIICHUE, YICIHbHOE CONPOTHBICHHE BEIIECTBA, padOTa AIEKTPUYECKOTO IMOJIsi, MOIIHOCTh TOKA,
(GOKyCHOE pacCTOSHUE U ONTHUYECKas CHJIA JIMH3bI, CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI U
4acToTa CBETA; NMPH ONMCAHWU BEPHO TPAKTOBATh (PU3MUECKUIN CMBICT HCIIOJIB3YEMbIX BEJIHYWH, HX
0003HauCHHWs] W CIUHHIIBI W3MEPCHHUS; HaXOIUTh (HOPMYJIbI, CBS3BIBAIONINE JIAHHYIO (DU3HUECKYIO
BEJIMYKMHY C APYTUMH BEITHUNHAMH.

® aHaJIM3UPOBATh CBOWCTBA TEJ, OJJICKTPOMATHUTHBIC SIBJICHUS M IPOIECCHI, HCIOIb3Ys
bu3nUecKkre 3aKOHBI: 3aKOH COXPAaHEHHS JJIEKTPHUECKOro 3apsjaa, 3akoH OMa JiIs ydacTKa IIeMH, 3aKOH
Jxoyns-JIeHna, 3aKOH TPSIMOJIMHEHHOTO paclpOCTpaHEHHsI CBETA, 3aKOH OTPaKEHHsI CBETa, 3aKOH
NpEJIOMIICHHUSI CBETa; MPH 3TOM pPa3IUyYaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W €r0 MaTeMaTHYECKOE
BBIPKCHUE.

® MPUBOIUTH  IPUMEPbl  MPAKTUYECKOTO  HCIOJL30BaHMS  (U3UYECKUX  3HAHHA O
3JIEKTPOMArHUTHBIX SBJICHUAX

e pemiaTh 3aJa4M, HMCIONB3ys (u3mueckue 3akoHbl (3akoH Oma Ui ydacTka IIeNH, 3aKOH
Jxoyns-JIeHnia, 3aKOH TPSIMOJIMHEHHOTO pacpOCTPaHEHHsS] CBETa, 3aKOH OTPAXKEHHs CBETa, 3aKOH
IpeIOMIICHUST CBETa) M (OPMYJIbI, CBS3BIBAIOIIME (DU3MUYCCKHE BEIMUYUHBI (CHIa TOKA, SJIEKTPHUUECKOE
HANpsDKCHUE, OJJICKTPUYECKOE CONPOTUBJICHHE, YACIbHOE CONPOTHBIICHHWE BellecTBa, padoTa
SJIEKTPHYECKOTO MOJIS, MOIIHOCTh TOKa, (DOKYCHOE PacCTOSIHME W ONTHYECKas CHJIA JIMH3BI, CKOPOCTh
AJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacToTa CBeTa, (OpMyINbI pacyera 3JICKTPUYECKOTO
COITPOTHBIICHUS TTPUITOCTIEIOBATEIIBHOMHITAPAIIICILHOM COSTUHCHUN MTPOBOJIHUKOB): HA OCHOBE aHaJIM3a
YCIIOBHS 33J1auyl 3alMChIBATh KPATKOE YCIIOBUE, BBIICIATh (PU3UUCCKUE BEIUYHUHBI, 3aKOHBI B (HOPMYJIBI,
HEOOXOMMBIE ISl €€ PEIICHUs, MPOBOJAUTH PACUEThl U OIIEHWBATh PEAbHOCTh MOJYYCHHOTO 3HAYCHHS
(U3UYECKOI BETMUUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306aAMb 3HAHUSL 00 JIEKMPOMACHUMHBIX SGNEHUX 6 NOBCEOHEeBHOU JHCU3HU OJis
obecneuenusi 6ezonacHocmu npu 0OpaweHuu ¢ npubopaMu U MEeXHUYeCKUMU YCMpPOUCmeamu, OJis
COXpaHeHusi 300p06bs U COOMOOEHUsE HOPM IKOJIO2UYECKO20 NOBeOeHUs 8 OKpydcaloujell cpeoe;
nPUBOOUNb NPUMEPLL GIUSHUSL INEKMPOMACHUMHBLX ULYYEHUL HA HCUBbLE OPSAHUZMBL,

® pazuuamv SpaHuybl NPUMEHUMOCMU QUULECKUX 3aKOHO8, NOHUMAMb 8CeoOWUll Xapakmep
@DYHOAMEHMATbHBIX  3AKOHO8 (3AKOH COXPAHEHUsl 9NeKMPUYECKoe0 3apsoda) U  O02PAHUYEHHOCHb
UCNONB308AHUS YACMHBIX 3aKOH06 (3akon Oma 015 yuacmka yenu, 3akoH Jocoyna-Jlenya u op.);

® UCNONBL306AMb NpUEeMbl NOCMPOEHUA QuU3UUECKUX Mooenel, Noucka u QGopmyauposKu
00KA3amMenbCme  6blOBUHYMBIX 2UNOMe3 U  MeOPemuieckux 6ble0008 HA OCHO8E IMNUPUUECKU
YCMAHOBNIEHHBIX (haKmos,

® HAxXo0umv A0eK8aAmMHYI0 NPeONIONCEHHOU 3a0ade DU3ULECKYI0 MOOelb, paspeuiams npooaemy
KaK HA OCHOBE UMEIOWUXCA 3HAHUU 00 INeKMPOMACHUMHLIX AGNEHUAX C  UCNOJIb308aHUEM
MAmemMamuyeckoeo annapama, max u npu NOMOWU Memooo8 OYeHKIL.

KBanToBbIe siBJIeHUS

BbInyCKHUK HAYy4YHUTCS

® pACrO3HaBaTh KBAaHTOBBIC SIBJICHHUS U OOBSICHATH HAa OCHOBE MUMCKOIIUXCS 3HAHUM OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS NIPOTEKAHUS ITUX SIBJICHUI: €CTECTBEHHAs M HCKYCCTBEHHAs PaJMOAKTHBHOCTb, O
, P- 1 y-u3ny4eHus, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTPa M3JTyUCHHsI aTOMA,;



® OMWCHIBATH M3yYCHHBIC KBAHTOBBIC SIBIICHUS, HCIOJIB3Yys (DM3MUECKHUE BEIIMYUHBI: MAacCOBOE
YHCIIO, 3apsAA0BOC YHCIO, TEpUOJ IMoJypacrana, 3Heprusi (OTOHOB, TpPH ONMHCAHUM TPABUIBHO
TPAKTOBATh (PU3UYECKHUI CMBICI HCIIOJIb3YeMbIX BEIUYHMH, WX OOO3HAYEHUS W CIUHUIBI H3MEPCHUS,
HAXOJUTh (OPMYJIBI, CBS3BIBAIONIME JaHHYIO (U3NYECKYI0 BEIWYMHY C JPYTMMH BEIUYHMHAMM,
BBIUUCIISTH 3HAUCHUE (U3HUECKON BETUIMHBL;

® aHaJIM3UPOBATh KBAHTOBBHIC SIBJICHUS, HMCIONB3Ysl (DU3MUECKHE 3aKOHBI M TMOCTYJAThl: 3aKOH
COXpaHEHHsI DHEPTUH, 3aKOH COXPaHEHHS JICKTPUIECKOTO 3apsijia, 3aKOH COXPAHEHHsI MacCOBOT'O YHUCIIA,
3aKOHOMEPHOCTH W3ITy4eHHUS W TMOTJIOMEHUS CBETa aTOMOM, MpPH 3TOM pa3jndarh CIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA U €r0 MATEMaTHYECKOE BBIPAKCHNUE;

® paziIMyaTh OCHOBHBIC MPHU3HAKU IUIAHETAPHOW MOJIENHM aTOMa, HYKJIOHHON MOJETH aTOMHOTO
Aaapa;

® MPUBOJIUTH MPUMEPHl TMPOSBICHUS B TMPHPOJIE M TPAKTUYECKOTO HCIOJIH30BAHUS
PaMOaKTUBHOCTH, SJIEPHBIX M TEPMOSIIEPHBIX PEAKIIUH, CIEKTPaIbHOTO aHAIN3A.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® UCNONBL306AMb NOJYHUEHHble 3HAHUS 8 NOBCEOHEGHOU JICUSHU NpuU 00paweHuu ¢ npubopamu u
MEXHUYECKUMU  YCMPOUCMEAMU  (CHEMYUK UOHUSUPYIOWUX Yacmuy, 0o3umemp), OJisl COXPAHEHUS.
300p08bsi U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUS 8 OKpYdHcalowell cpeoe;

® COOMHOCUMb IHEPEUIO CE53U AMOMHBIX 0ep C 0eheKmMoM MACChL;

®  NPUBOOUMb NPUMEPDL BIUSHUS PAOUOAKIMUBHBIX UTYUEHUL HA HCUBbLE OPCAHUIMbL, NOHUMAMb
APUHYUN Oeticmeust 003UMempa U pa3iuiamy YCio8us e20 UCNOIb308AHUS,

® NOHUMamMb  IKONIO2UYECKUEe NpobieMbl, BO3HUKAIOWUEe NPU  UCNOTb30BAHUU — AMOMHBIX
NEKMPOCMAHYUL, U NYMU peueHus dmux npoodieM, NepCcneKmuebl UCNONb308AHUS YAPABIAEMO20
MepMOs0epHO20 CUHMe3d.

JJ1eMeHThI ACTPOHOMHH

BbInyCKHUK HAYYHTCS:

e YyKa3bIBaTh Ha3BaHUs M1aHeT COJIHEUHOM CHUCTEMBbI; pa3inyaTh OCHOBHBIC TPU3HAKU CYTOUHOTO
BpalllcHUs 3Be3IHOr0 Heba, nBrxkeHus JIynpl, CONHIIA U IJIAHET OTHOCUTEIBLHO 3BE3I;

® TIOHMMAThH PA3THYUS MEKITY TCIUOICHTPUICCKON U TEOIEHTPUICCKON CHCTEMaMH MHPA;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

® yKazvlieams oOwUe CEOUCMBA U OMIUYUSL NIAAHEM 3eMHOU ePYINbL U NIAHEM-2USAHMO8, MAbIX
men ConHeunol cucmemvl 4 OOILULUX NIAAHEM, NOJIb308AMbCS KAPMOU 36e30H020 Heba Npu HAOII00eHUsX
36€30H020 Heba,

®  pPazIuuamv OCHOGHBIE XAPAKMEPUCTUKU 36€30 (pazmep, yeem, memnepamypa) COOmMHOCUNMb
yeem 36e30bl C ee meMnepamypoi;

® paznuuams eunomesvi 0 npoucxodxcoenuu CorHeuHol cucmemsi.

Conep:xanue yueoHoro npeamera «®usuka
10 kaacc

Beenenue.®@usuka u GusHYeCKHe METOABI H3YYEeHUs IPUPOILI

®dusuka — Hayka o npupoje. Gusnueckue tena u apineHus. Habmonenue u onucanue GuU3ndeckux
sBiieHnid. Duzndeckuii SKCrepuMeHT. MojenupoBaHue SBICHUH U O0OBEKTOB MpUpoabl. Duznueckue
BEJIMYMHBI U HUX U3MepeHue. TOYHOCTh M MOTPEIIHOCTh HW3MEpeHuil. MexayHapoaHas CHCTeEMa
eauHul. Pu3ndecKre 3aKOHbI U 3aKOHOMEpHOCTH. Pu3nka U TexHuka. Hayuneiii Meron nozHanus. Poib
¢bu3nkK B OPMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexanuuyeckue siBJCHHUSA

Mexannyeckoe JABWXKEHHE. MarepuaibHas TOYka Kak MOJENbh  (PU3MYECKOro  Tena.
OTHOCUTETHHOCTh MEXaHUYECKOTO ABMKeHUs. CrucreMa oTcueta. dusnveckre BEIUYUHBI, HEOOXOMMbIE
JUISL OTIMCAaHUs JIBIDKCHUS W B3aMMOCBSI3h MEXKIy HUMH (ITyTh, MEepeMelIeHrne, CKOPOCTh, YCKOpPEHHUE,
BpeMsl JBW)KEHHs). PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJUHEIHOE IBUXKEeHHe. PaBHOMepHOe
JBWKEHHE MO OKpyxHOCTH. [lepBriii 3akoH HproToHa m mHepums.Macca tena. [ImoTHOCTH BemiecTsa.
Cuna. Enununet cunsl. Bropoit 3akon Herotona. Tperwit 3akoH Hpiorona. CBoOOAHOE TajeHUE TeEINl.



Cuna Tspxectu. 3akoH BceMupHoro taroreHus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs.
CBA3b MEXIy CHIOW TSKECTH M Maccou Tena. Jlunamomerp. PaBHozaeicTByromas cuna. Cuiia TpeHUs.
Tpenue ckonbxenus. Tpenue nokos. TpeHue B IpUpoe U TEXHUKE.

Nmnynee. 3akoH coxpaHeHUs HMITylbca. PeakTuBHOe JBMKeHHE. MexaHudeckas paboTa.
MomHoctb. OHeprus. IloTeHuuanbHas UM KUHeTHdeckas »dHeprus. [IpeBpaiieHue oaHOro BHA
MEXaHUYECKOM SHEPrUu B IPYyroi. 3aKOH COXPAHECHUS MTOJTHON MEXaHUYECKOM YHEPTHH.

VYcnoBus paBHOBECHS TBEPOIO TeJA, UMEIOIIETO 3aKPEIIEHHYIO OCh IBUKEHUS. MOMEHT CHJIBI.

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu

Crpoenue BemectBa. ATOMBI U MOJEKYJbl. TeIOBO€ JBUKEHHUE aTOMOB U  MOJEKYIL
BzaumopeiicTBue (mpuTshkeHHe U OTTaIKMBaHKe) MoJieKyll. TersioBoe paBHoBecue. Temmeparypa. CBs3b
TEMIEPATYPbl CO CKOPOCTBIO XAOTHYECKOTO JIBUKEHUS dacTull. BHyTpeHHss »Heprus. PabGorta u
TeIuIonepesaya Kak crocoObl M3MEHEHHs BHYTpPEHHEW sHepruu Ttena. KonmuecTBO TEmoThl. 3aKoH
COXpaHEHHUs U MpPEBpallEHUs] SHEPTUH B TEIUIOBBIX Ipoleccax. Mcnapenue u konaeHcanus. Ilornomenne
SHEPIUM IMPHU HUCIAPEHUHU >KUIKOCTH U BBIIEJICHUE €€ IpU KOHJeHcauuu napa. Kunenue. 3aBUCHMOCTB
TEMIIEPATYpbl KUIIEHUS OT AaBlieHUs. BiaxxHOCTh Bo3yXa.

OCHOBBI TEPMOJAMHAMMKH
Pabora raza mpu pacmmpenun. IIpeoOpazoBaHusi Hepruyd B TEIUIOBBIX MalIMHaX (TapoBas
TypOHMHa, TBUTATENh BHYTPEHHETO CropaHusi, peakTuBHbIN nBuratens). KI1J[ TernoBoil MammHeL.
OCHOBBI 3J1eKTPOAMHAMUKH
DNEeKTPUUECKOE Mojie KaKk 0coObli BuA Matepuu. HanmpsskeHHOCTD SJEKTPUYECKOTO MOJIs.
JleiicTBHE 31EKTPUUYECKOTO MO Ha AIeKTpuyeckue 3apsiabl. KonaeHcarop. DHeprus 31eKTpUuecKoro
M0JIsI KOH/IEHCaTopa.

OnexTpuueckuid ToK. VICTOUHUKM 3IEKTPUYECKOr0 TOKA. JJIEKTpUYecKas Ielb U €€ COCTaBHbIE
yactu. HanpaBnenue u geiicTBus 351eKTpuyeckoro Toka. Hocurenu snexkTpuieckux 3apsa/10B B METaUIaXx.
Cwia ToKa. DIJIEKTPUUECKOE HANpsHDKEHHE. DJIEKTPUUECKOE COMPOTUBIIEHUE MPOBOJHUKOB. EXMHUIIBI
CONPOTHUBIICHNA.3aBUCUMOCTh CHJIBI TOKAa OT HampspkeHus. 3akoH Owma Juisl ydacTKa Lenu. Y JIeJIbHOe
conpotusiieHue. Peocratel. [locienoBarensHoe coearHeHHe NMPOBOIHUKOB. [lapamiensHoe coennHeHne
MPOBOAHUKOB.PaboTa 3MEKTPUUECKOro MOJIA MO MEePEeMEIIEHUIO SJIEKTPUUYECKUX 3apsiioB. MOIIHOCTD
JJEKTpUYECKOro Toka. HarpeBaHue MpPOBOAHHMKOB AJIEKTPUYECKUM TOKOM. 3akoH JIxoyns - JleHua.
DJeKTpuYecKre HarpeBaTeIbHbIe U OCBeTUTeNbHbIE TpuOopsl. KopoTkoe 3aMbikanne. TOk B pa3mUuHBIX
cpenax.

11 kaace
OCHOBBI JIEKTPOAMHAMMKH (MIPOJOJIKEHHE).
MarxHuTHoe moJjie
BsaumopeiictBue TokoB. MarHuTHoe nosne Toka. MarauutHas uHaykuus. Cuna Amnepa. Cuna
JlopeHua.
DJIeKTPOMATrHUTHASI MHAYKIUSI
SBneHue HSIEKTPOMAarHUTHOM MHAYKIMH. MAarHuTHBIM TMOTOK. 3aKOH 3JIeKTPOMAarHUTHOU
unaykuuu. IlpaBwino Jlenna. Camounnykius. MWHIyKTUBHOCTH. B3auMMOCBSI3b 3JIEKTPUYECKOrO U
MarHUTHOTO NOJIeH. DIEKTPOMArHUTHOE TOJIE.
JJIeKTPOMATHUTHBIE KOJIe0aHUsI U BOJIHbBI
CBoOogubpie KoNeOaHus B KoseOaTenbHOM KOHType. llepuon CBOOOTHBIX AIEKTPUUYECKUX
koneOanuii. IlepemeHHBI  anekTpuyeckuil  Tok. ['eHepupoBaHUME  DIIEKTPUUYECKOW  HHEPTHH.
Tpanchopmarop. Ilepemaua dNEKTpUYECKOM DHEPrHH. IEKTPOMArHUTHBIE BOJHBL  CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH. [[puHIUIIBI pagnocBsa3u. TeneBuaeHue.
Ontuka
CBeTOBBI€ BOJIHBI.
CKOopoCTh CBETa M METO/Ibl €€ U3MEPEHUs. 3aKOHbI OTPAKEHUS U MPETOMIICHHs cBeTa. BomHOBbIE
CBOMCTBa cBeTa: Aucnepcus, nHTepdepennus crera, audpakuus ceeta. Korepentnocts. [lonepednocTts
cBeTOBBIX BOJIH. [lomspusanus ceera.



DJIeMEeHThI TeOPUH OTHOCUTEJIBLHOCTH

[ToctynaTel Teopuu OTHOCUTENBHOCTH. [IpuHIIMIT OTHOCUTENBbHOCTH JitHITEWHA. [locTOAHCTBO
CKOpocTH cBeTa. IIpocTpaHCTBO M BpeMsl B CHELUAIBHON TEOPUU OTHOCUTEIBHOCTU. PensTuBuCTCKas
JuHaMuKa. CBsI3b Macchl C SHEPrUei.

HN3nydenus U cieKTpbI

PaznuuHble BUABI 3J€KTPOMATHUTHBIX M3JIYyYEHUH M MX MPAKTUYECKOE NPUMEHEHHUE: CBOKWCTBA U
NpUMEHEHHEe  WHQPPAKPACHBIX,  YIbTPA(UOICTOBBIX W  PEHTTEHOBCKMX  m3nmydeHuid.  Illkama
3JIEKTPOMArHUTHBIX U3JyUYECHUM.

KBanroBas ¢pusuka

I'mnore3za Ilmanka o kBaHTax. dororddexr. YpaBHenume ODiHmITEHHA 118 doTtodrddexra.
®otonbl. ['unoresa ae bpoiisi 0 BOJHOBBIX CBOMCTBaxX 4acTUl. KOpmyCKyJasipHO-BOJIHOBOW yaju3M.
CootHomenne HeorpeaeneHnoctu ['eizenbepra.Ctpoenune aroma. Omnwitel Pesepdopna. KBantobie
noctynatel bopa. Mcniyckanue 1 noriomenue cBeta aroMoM. Jlasepsl.

Mopenu CTpoeHHs aTOMHOIO sJipa: NMPOTOHHO-HEUTPOHHAs MOJENb CTPOCHHS aTOMHOTO spa.
Snepubie cunbl. JlehekT Maccel M PHEPTUs CBA3M HYKJIOHOB B sjipe. SlnepHas sHepretuka. BnmsHue
MOHU3UPYIOUIEH paJualiy Ha >KUBbIE opraHu3Mbl. Jl03a M3IIydeHHs], 3aKOH PaJUOaKTUBHOIO pacrajga u
€ro CTaTUCTUYECKUU XapakTep. DIIEMEHTAPHBIC YaCTHUIIBI: YaCTUIIBI U aHTHYACTUIIBI. DYyHIaMEHTaIbHbBIE
B3aUMO/ICUCTBUS

Ctpoenue Beesiennoii

Crtpoenue comneunoit cucrembl. Cuctema «3emis — Jlynay. O6mue cBenenus o Conuue (BUA B
TEJIECKOII, BpallleHUe, pa3Mepbl, Macca, CBETUMOCTh, TEMIIEpATypa COJIHIIA U COCTOSIHUE BEILLECTBA B HEM,
XUMHUYECKHl cocTaB). McTouyHUKM »Hepruu u BHyTpeHHee cTpoeHue Comnia. dusnueckas mpupona
3Be3q. Hama [amaktuka (cocraB, cTpoeHMe, JABM)KEHHE 3Be3] B lajmakTuke U ee BpalleHue).
[IpoucxoxaeHne 1 3BOTIOLUS FaJaKTUK U 3BE3].

IToBTOpEHue.

TemaTuueckoe IVIAHUPOBAHHUE

10 xiacc
Ne Paszpnen KonuyectBo
4acoB
1. Beenenne. @usnka u GuU3NYECKUE METOIbI U3yUeHUs 1
PUPOIBI
2. MexaHuka 25
3. OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 10
4. OCHOBBI TEPMOIMHAMUKH 7
S. OCHOBBI 2JIEKTPOIMHAMUKHU 22
6 [ToBTOpEHME 3
68
11 kaace
Ne Paszpnen KosmuectBo
4acoB
1. MarnutHoe nose 5
2. DJIeKTPOMAarHUTHAS HHYKIIUS 7
3. DJEeKTpOMarHUTHBIE KOJICOAHUS! M BOJIHBI 10
4, Orntuka 15
S. KBanToBas ¢uznka 17
6. Crpoenue Beenennoit 7
7 IToBTOpEeHME 7
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