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IosicHuTeILHAA 3aIIUCKA:

OJNeKTUBHBIM Kypc TpeaHazHadeH g ydammxcs 10-11 kmaccoB, oOydarommxcsi B
yHUBepcanbHOM Kiacce. Kype paccuntan Ha 136 gacos: 68 waca - B 10 xmacce, 68 -B 11
knacce. [lpu maHupoBaHMM yY4eOHOTO MaTepuaja YYUTBHIBAJIOCH HE TOJIBKO
paccMOTpeHHe MO pasfenaM Kypca (HU3UKd, HO MOBTOPEHHE U 0000IIEeHNE OCHOBHBIX
BONPOCOB IIKOJBHOTO Kypca ¢(usuku. Ilpu mpoBepke ypoBHS YCBOEHHS MaTepuaia
Kypca HCHOJB3YIOTCS TECTHI, YTO NAET BO3MOXKHOCTH IMOJATOTOBUTH BBIMTYCKHUKOB K
EI'D.

Ilesu ¥ 3a1a44 Kypca:

- pa3BUTHE MBIIUICHUS y4Yaluxcs, GOpPMUPOBAHHWE Yy HUX YMECHHH CaMOCTOSITEIHHO
npuoOpeTaTh M MPUMEHSITh 3HAHHSI, HA0IOIaTh M OOBSICHATH (PU3MUECKHE SIBIICHUS;
- OBIQJCHHE IIKOJHHBIMU 3HAHHSIMH OO0 SKCIEPUMEHTAIBHBIX (aKTaxX, MOHATHUSIX,
3aKOHAaX, TEOPHUAX, METo/axX (HU3MUECKONH HAyKH; O COBPEMEHHOW HAyYHOW KapTHHE
MHUpPa; O IMIMPOKUX BO3MOKHOCTSIX MPUMEHEHHSI (PU3NYECKUX 3aKOHOB B TEXHHKE H
TEXHOJIOTHH;
- YCBOCHHE IIKOJbHUKAMU HCH €IWHCTBA CTPOCHHUS MATE€pPHUH U HEUCUEPIAeMOCTH
mpolecca ee MO3HaHUA, TOHUMaHue POJIM MPAKTUKH B TIO3HAHUU (U3UYECKUX SBICHUN
Y 3aKOHOB;
- (QopmupoBaHuEe TO3HABaTENLHOTO HHTEpeca K (U3MKe W TEXHHKE, pa3BUTHE
TBOPUYECKUX CIIOCOOHOCTEN, OCO3HAHHBIX MOTHBOB YYEHHS; MOJATOTOBKA K MPOJOJIKE-
HUIO0 00pa30BaHMs U CO3HATEIBHOMY BBIOOPY Ipodeccuu.
INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA KYPCA

OcBoenne oanekTHBHOTO Kypca «Pemienne ¢u3nyeckux 3amay»  JOIHKHO

00ecneunTh TOCTHKEHUE CIEAYIOMNX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX

00pa3oBaTeNbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI
JIM4HOCTHBIE PE3YyNBTATBl OCBOCHHS Kypca JOJDKHBI OTPAXKaThb T'OTOBHOCTh M

CIOCOOHOCTh  OOYYarOIIMXCSl PYKOBOJCTBOBAaThCA C(HOPMHUPOBAHHON BHYTPEHHEM
IIO3ULMEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHUEHTALMM, IMO3UTHUBHBIX BHYTPEHHMX
yOex)aeHH, COOTBETCTBYIOUIMX TPAAUIIMOHHBIM LIEHHOCTSIM POCCHIMCKOIO OOIECTBa,
paclIMpeHue >XU3HEHHOTO OIbITa W OIBITa ACATEIBHOCTH B IIPOLIECCE pealu3anuu
OCHOBHBIX HAIPABJIEHUN BOCIIUTATENBHOMN NEATEILHOCTH, B TOM YUCJE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIUU OO0YyYaromerocsi Kak akTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUNCKOI0 OOLIECTBA;

IIPUHSTHE TPaJIULIMOHHBIX 00ILIEYeTIOBEYECKUX I'YMaHUCTUYECKUX u
JNEMOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTb BECTU COBMECTHYKO JIESATEIBHOCTh B MHTEpecax IPa)XJaHCKOIO
oO11ecTBa, yuacTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3aIiiy;

YMEHHE B3aUMOJECHCTBOBATH C COLMAJIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HUX
(GYyHKUMSIMU ¥ HA3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU ESATEIBHOCTH;



2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOW UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHbIM CHUMBOJIAM, JOCTHXKEHHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CHUTYyallMI0 U TPUHUMATh OCO3HAHHBIC pEUICHUS,
OPHEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBICE HOPMBI M IICHHOCTH, B TOM YHCJIC B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHHWE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAash 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucymero pusnveckon Hayke;

5) Tpy10BOT0 BOCIIMTAHUS:

UHTEPEC K Pa3IudHbIM cdepam NpopecCHOHAIBHON NESITeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OymyIiei
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHUI0O U CaMOOOPa30BaHUIO B 00JacTH
(Y3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JOrNYecKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  DKOJOTUYECKOM  KYJIBTYpbl, OCO3HaHUE TIJI0OAIBHOIO
XapaKTepa SKOJOTMYECKUX TPOOIIEM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE NECHMCTBUM B OKPYXKAIOWIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacCHIMpPEHUE OIbITA JEATETbHOCTH SKOJOTHYECKON HAINPaBIECHHOCTH HAa OCHOBE
MMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUUECKON HAYKH;

OCO3HAHMWE IEHHOCTH HAYyYHOH JEeSTEIHHOCTH, TOTOBHOCTh B MPOIIECCE M3YyUCHUS
(GU3UKA ~ OCYIIECTBJISATH  MPOEKTHYIHD M HCCIEAOBATENbCKYIO0  JIEATEIbHOCTh
WHIWBUyaJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSITENIbHO (DOPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;
ONpENENATh LEJMU JCATEIBHOCTH, 3aJaBaTh NapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMUSI;
BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTUBOPEUYHUS B PaCCMATPUBAEMBIX (PU3MUECKUX
SIBIICHUSIX



pa3pabaThiBaTh IUTAH pEHICHUS MPOOJEeMbl ¢ YYETOM aHalu3a HMEIOIIMXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBHI B JCSITEIBHOCTh, OIIGHWBATh COOTBETCTBHE PE3yJIhTaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIICCTBUN JEATEIHLHOCTH,

KOOPJIWHUPOBATh M BHITIOJNHATH PabOTy B YCIOBHUSAX pPEaJbHOTO, BUPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS,

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBarebCcKue 1eiiCTBUSA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHATUSIMH U METOAaMH
buznueckoil HayKu;

BJIaJICTh HABBIKAMHU Y4YEOHO-MCCIICIOBATEILCKON M MPOCKTHOW JIESATEIBHOCTH B
ob0nact (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY IOWCKY
METO/JIOB pelieHusT 3amad  (PU3NYECKOT0 COACpP)KAHUSA, NPUMEHEHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHWS;

BJIQJCTh BHUJAMH JICATEIBHOCTH 1O TIOJYYEHUI0O HOBOTO 3HAHHUS, €ro
HMHTEpHpETaluU, TPEoOPa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyaIlUsX,
B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBS3H M aKTyaIM3UPOBaTh 3a71ady, BBIIBUTATh
TUN0TE3y €€ pelieHus, HaX0IUTh apTYMEHTHI JUIsl T0Ka3aTeIhCTBA CBOMX yYTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh MOJYUYCHHbIE B XOJI€ PEIICHMs 3a7a4d Pe3yibTaThbl, KPUTUUYECKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MECHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh M  (OPMYJIHPOBATH COOCTBEHHBIE 3a/Jayd B  00Opa30oBaTEIbHOU
TESATETPHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (QHU3MKEe B  MPAKTUYECKYI0  OO0JacTh
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MTPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJCH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObl U PEIICHUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora c nndopmanmueii:

BJIQJICTh HAaBBIKAMHU TOMY4YeHUS HWHGOpPMAIMK (PU3NYECKOTO COMACpKAHHUS U3
WCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIISCTBIISATH TIOUCK, aHaJM3,
CUCTEMATH3AIMI0 ¥ HWHTEpPHpeTanuio HHGOPMAIMK Pa3IMYHBIX BUIAOB HU (opm
MIPEICTABJICHHUS;

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAITHH;

UCIIOJIB30BaTh CPEACTBA HHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pPEIICHNM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX ¥  OpPraHM3aIlMOHHBIX 3aJad C
cobmoacHueM TpeOOBaHMIT  APrOHOMHKH, TEXHHUKH O€30IaCHOCTH, THIHCHBI,
pecypcocOepexeHuns, TMPaBOBbIX M OTUYECKUX HOPM, HOPM HWH(GOPMAIIMOHHON
0e30I1aCHOCTH;



CO3/71aBaTh TEKCThI (PU3NYECKOTO COJAEPKAHMS B Pa3au4HbIX (popmaTax ¢ ydéTom
Ha3HAuYeHUs HMHPOpPMALMKM W UEJIEBOM ayIuTOpHUM, BBIOMpas ONTUMAIIbHYIO (QopMy
NpEeICTaBIICHUS U BU3yaJlU3alliu.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE yUeOHbIe TeliCTBUS:

OCYIIECTBIISATH OOIIIEHUE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOU JICATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYAIlUi U CMATYaTh KOH(IJIUKTHI,

pa3BEPHYTO W JIOTMYHO WU3JIaraTh CBOIO TOYKY 3PCHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEIICTB;

MOHMMAaTh W UCIOJB30BaTh IPEHMYIIECTBA KOMAHIHOW W WHIUBUIYaJIHLHON
paboThI;

BBIOMPATh TEMAaTUKy W METOABl COBMECTHBIX JCHCTBHA C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXXHOCTEH KaKIOTO WieHa KOJUICKTHBA,;

PUHUMATh LIEJIM COBMECTHOU JICATEIILHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
AEUCTBHUA MO €€ MOCTIDKCHHIO: COCTAaBIITh IUIAH JIEHCTBUI, paclpenensiTb PO C
y4€TOM MHEHHI YYaCTHUKOB, 00CYKIIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAJa M KaXKJOTO yYaCTHMKA KOMaHJBI B OOIIWI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OICHMBATh HWJEH C TO3HWIMWU HOBHU3HBI,
OPUTHHAILHOCTH, MPAKTHYECKOW 3HAYUMOCTH;

OCYIIECTBIISATH MO3UTHBHOE CTPATETHUYECKOE TIOBEJCHUE B PA3IMYHBIX CUTYAIHSIX,
MPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, OBITh HHULIMATHBHBIM.

PeryisiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh ITIO3HABATENIbHYIO JIEATEIBHOCTh B 00JacTH
(Y3UKH U ACTPOHOMMH, BBISABIISITH IPOOJIEMBI, CTABUTHh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1auu;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUs] PAaCUETHBIX M KAYECTBEHHBIX 3a]1ad,
IUIaH  BBINIOJTHEHUSI TMPAKTUYeCKOW padoThl C y4E€TOM HMMEIOIIUXCS PECcCypcCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOUYTEHU;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHHI;

Jienath  OCO3HAHHBIM  BBIOOp, AapryMeHTUpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IPYIUIIMU B 001acTH (DU3MKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,

OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;



BJa/IeTh HABBIKAMM IIO3HABATEJIbHOM pEeQIIEKCUM KaK OCO3HAHMS COBEPLIAEMBIX
JEMCTBUM U MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;

UCIOJIb30BaTh MPUEMBI PEQUIEKCUM JJI1 OLUEHKU CUTYyalluM, BbIOOpa BEPHOIO
peIIeHus;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKECHHUIO;

OPUHMMATh MOTHUBBI M apryMEHTbl JApPYyrUX T[pU aHAIU3E PE3YyJbTaTOB
JESITEIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JApPYTUX TpU aHau3e pe3yJbTaToB
JeSITeIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OIIHUOKH.

B mpouecce AOCTHMKEHHS JUYHOCTHBIX PE3YJIBTaTOB OCBOEHUS MPOrPaMMBI 10
buzuke I ypOBHA  cpemHero  oOmiero  oOpa3oBaHUA Yy OOyYarommxcs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipeanoararoni
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHMMATh CBOE HSMOILIMOHAIBHOE
COCTOSIHME, BUJIETh HapPaBJIEHUS Pa3BUTHSI COOCTBEHHON AMOLIMOHAIBHOM cepbl, ObITH
YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE TMPUHUMAThH
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aJallTUPOBATHCS K IMOLIMOHATILHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIMICH CTpeMJIEHHE K JOCTIDKEHHUIO LT U
yCcrexy, ONTHUMH3M, HWHHUIMATUBHOCTb, YMEHHUE JIEHCTBOBaTh HCXOJS M3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE
APYTUX, YUUTHIBATh €r0 MPU OCYIIECTBICHUHN OOILEHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI.
K xonimy oOyuenuss B 10 ki1acce mpeameTHbIe pe3yibTaThl HA 0a30BOM YpPOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo GU3UKH B (POpMHUpPOBAHUMN
COBPEMEHHOW HAay4yHOW KAapTUHBl MHUpPA, B pa3sBUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIBHOCTH JIOIEH;

VUYUTHIBATh TPAHUIBI MPUMEHEHUS W3YYEHHBIX  (DU3UYECKUX  MOJIETei:
MaTepuaibHas TOYKa, WHEPIMAIbHAS CHCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TEIO,
WJICaNbHbIM Ta3, MOJEIM CTPOEHUS Ta30B, KUJIKOCTEM WU TBEPABIX TEJ, TOUYECUHBIU
AIIEKTPUUYECKUH 3apsi/i PU pelieHnH (PU3NUECKUX 3a]1ay;



pacno3HaBaTth (PU3WYECKHUE SABJICHUS (IPOLIECChl) M OOBSICHATH MX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUUYECKOM TEOPUM CTPOEHUS BELIECTBA U
AIEKTPOJUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE IBUKEHHUE,
cBOOO/IHOE TajJIeHHE Tell, JBMKEHHE MO OKPY>KHOCTH, MHEPIUs, B3aUMOJICHCTBUE TEI,
auddysusi, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KUAKOCTEH U TBEPHABIX Tell, U3MEHEHHE
o0bEéMa Ten mpu HarpeBaHuWW (OXJIAXKICHHWM), TEIUIOBOE paBHOBECHE, HCIApeHHeE,
KOHJICHCAIUs, IUJIaBJICHUE, KPUCTAUIM3aAlUs, KHUIECHUE, BIAXHOCTh  BO3/yXa,
MOBBILICHUE JaBJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEXIY
rnapamMeTpaMH COCTOSIHHSI T'a3a B M30IPOLIECCAX, ANEKTPU3alus Tell, B3aUMOACICTBUE
3apsJI0B;

OMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIONb3ysl (PU3NYECKHE BEJIMYUHBI:
KOOpJIMHATA, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMITYJIbC
Tena, KWHETHUYECKas DJHEprusi, IOTeHIMalbHAsl DSHEpPrus, MeXaHudeckas paboTa,
MEXaHW4YeCKasi MOIIHOCTh; TPU OMHCAHUM MPABUIBHO TPAKTOBATh (DU3MUECKHI CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, HMX OOO3HAYEHUS W EIUHUIIBI, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

OMKCHIBATh U3YUYEHHBIC TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCTIONIbB3YS
bu3nuecKkre BEIWYNHBL: TaBICHUE Ta3a, TEMIEpaTypa, CPEAHsSI KHHETUYEeCKasi SHEePTus
XaOTHYECKOTO JIBIDKEHHS MOJIEKYJ, CpeIHEKBaJpaTHYHasi CKOPOCTh  MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Ko3(Q(UIHEHT MOJIE3HOro
JICHUCTBUS TEILJIOBOTO JIBUTATENs; MPU OMMCAHUM MPABWIBHO TPAKTOBATh (HHU3UYECKUUN
CMBICTT MCHOJB3YEMBIX BEIUYMH, UX OOO03HAYCHHS W €IUHUIIBI, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIHUHNHAM;

ONHCHIBATh HM3yYEHHBIC AIIEKTPUUYECKHE CBOWCTBA BEIIECTBA U DIIEKTPUUECCKHE
aBJeHUs (TIPOIIECCHI), HMCMHOJB3Yd (U3UYECKUE BEJIMYUHBL: JJICKTPUUYECKUN 3apsi,
AJIEKTPUYECKOE T10JI€, HAMPSHKEHHOCTh OIS, TOTEHLMAN, Pa3HOCTh MOTEHIMAJIOB; MPH
OMHCAaHWUU TPABUIBHO TPAKTOBATH (DM3MUECKUN CMBICT MCIIOJNBb3YEeMbIX BEJIMYMH, HX
0003HAYECHUS W €IMHUIIBI, YKA3bIBaTh (POPMYJIIBI, CBSI3BIBAIOIINE AAHHYIO (DU3UUECKYIO
BEIIMYUHY C APYTUMU BEIMUMHAMY;

aHAJIM3UPOBaTh (PU3MUECKHE TPOLECChl M SBJICHUS, HCHONB3YS (PU3NYECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BceMupHOTo TaroteHus, |, Il u Il 3akonsr HetoToHa, 3akoH
COXPAaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXpPaHCHHS WMITYJIbCa, MPHHIINII
CYNEpHO3UIMA CHJI, TPUHLHUI PABHOMPABUS WHEPIHMAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUI0 CTPOCHMSI BELIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHeW KWHETUYECKOW OHEPruM TEIUIOBOTO JIBIKCHUSI MOJIEKYJT C aOCOIIOTHOM
TEMIIEPAaTypoOl, TEPBBIA 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHS AIJIEKTPUUYECKOTO
3apsana, 3akoH KyioHa, nmpu 3TOM pas3ivyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €Tr0
MaTEeMaTUYeCKOEe BBIPAKEHUE U YCIIOBUA (TPaHULIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSTh OCHOBHBIC MPUHIUIIBI JIEUCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paznuyarh YCJIOBUS HX OE€30MacHOr0 HUCIHOJIb30BAaHUS B IOBCEIHEBHOM
KU3HH,



BBITIOJIHATD IKCIIEPUMEHTHI IO UCCIIEI0OBAHUIO (DU3NYECKUX SBJICHUN U MPOLIECCOB
C HCIOJb30BAHMEM IMPSIMBIX U KOCBEHHBIX M3MEpPEHUM, Mpu 3TOM (HOPMYIUPOBATH
npobiemy/3afady M TUIOTE3Y Yy4eOHOTO OHKCIEPUMEHTa, coOuMpaTh YCTAHOBKY U3
MPeJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE N3MEPEHUS (PUZNUECKUX BEIUYUH, IPU STOM
BBIOMpATh ONTUMAJBHBIM CHOCO0 HW3MEPEeHMs] M HUCIOJIb30BaTh H3BECTHBIE METO/IbI
OLICHKHU MOTPEIIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3MUECKUMHU BEIMYMHAMH C UCTIOJIb30BaHUEM
NPSIMBIX U3MEPEHUi, TPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3YJIbTAThI
MOJIyYeHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BUJAE TaOIHIl U TpaduKOB, Je1aTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHMUS;

coOmro/laTh TpaBuia OE€30MacHOro Tpyda MpU TPOBEEHUU HCCIEIOBAHUNA B
pamMKax yd4eOHOro OSKCIEepUMEHTa, Y4YeOHO-HCCIIEOBATEICKOM W  MPOEKTHOMN
NESATENBHOCTH C HCIIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB U J1abOpPaTOPHOro
000py10BaHUS;

pemarh pacy€THBIE 3a/1a4d C SBHO 3a/1aHHOM (PU3MUECKON MOJEINbI0, UCIOJB3YS
¢u3nueckrne 3aKOHbl M TNPUHLUIBI, HA OCHOBE aHalIM3a YCJIOBMs 3a/ayd BbIOMpATh
(U3MYECKYI0 MOJENb, BBIIETATh (PU3NYECKHE BEIUYHHBI U (OPMYJIbl, HEOOXOIUMBIE
ISl €€ pelieHus, IPOBOJUTh PACUEThI M OLIEHUBATh PEAIbHOCTh MOJYYEHHOIO 3HAUCHUS
(bu3NYECKOIl BETNYHHBI;

pemiaTh KadeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTUYECKH HENPOTHBOPECYUBYIO
LEMOYKY PACCYXIACHUN C ONOpOM HAa M3YYCHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(uznyeckue SBJICHUS;

MCIIOJIb30BaTh MpPHU PELICHUM Y4YeOHBIX 3a/Ja4 COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBAaHHUS, HHTEPIPETALUMU U IPEACTaBICHUS
y4eOHOH ¥ Hay4YHO-TIOMYJSpHOW HWH(OpMaIMK, TMOJYyYEHHONW W3  Pa3IMYHBIX
MCTOYHHUKOB, KPUTUUECKH aHAIM3UPOBATh MOJYy4aeMyI0 HH(pOpMaLuio;

MPUBOANTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEI0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM KM3HU JUIS
oOecrieyeHuss O€30MAaCHOCTM TMpU OOpalleHuu ¢ MNpudopaMud M TEXHUYECKUMHU
YCTPOMCTBAMHM, IJII COXPAHEHUS 370POBbS M COOJIIOACHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IMUHbBIX COLMANIbHBIX POJICH, MIIaHUPOBATh
paboTy Trpynmbl, palMOHAIBHO pACHpEeAeNaTh OO0S3aHHOCTH U IUJIAHUPOBATh
JEeSTENBbHOCTh B HECTAHAAPTHBIX CUTYAIlUSX, aJIEKBATHO OLIEHMWBATH BKJIAJ KaXJO0ro W3
YYAaCTHUKOB T'PYIIIBI B pEHIEHUE paCCMAaTPUBAEMON MTPOOTIEMBI.

K konmy obyuenuss B 11 kijiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

JEMOHCTPUPOBATh HAa MPUMEPAX pOJib U MeCTO (UMK B (OpMUPOBAHUU

COBPEMEHHOW HAay4yHOW KapTUHBl MHUpa, B pa3sBUTUM COBPEMEHHOUW TEXHUKU U
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TEXHOJIOTHI, B NPAKTUYECKON MAEATENBHOCTU JIOJIEH, WEJIOCTHOCTh W €IUHCTBO
(bu3MYecKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI PUMEHEHHS] M3YyYEHHBIX (DU3NYECKUX MOJENei: TOYeUHbIN
ANEKTPUYECKUH 3apsij, Jy4 CBETa, TOUYEUHbI UCTOYHUK CBETA, SAEpPHAsl MOJEIb aTOMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO sI7[pa MPH PEIIeHUU (HU3HMUECKUX 3a/1a4;

pacno3HaBath (PU3WYECKUE SBJICHUS (IIPOLIECChl) M OOBSICHATH MX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKM W KBAaHTOBOM (DU3UKU: 3JIEKTpUUYECKas IMPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aMMOJCICTBUE
MarHuTOB, EKTPOMArHUTHAs UHAYKIMS, JEHCTBUE MAarHUTHOIO TOJIs HA TPOBOJHUK C
TOKOM W JBIDKYIIMHCSA  3apsii, OJICKTPOMarHUTHbIE KojJeOaHWs ¥  BOJIHBI,
NPSIMOJIMHEWHOE PaCIpPOCTPAHEHUE CBETA, OTPAXKEHUE, NMPEJIOMIICHUE, UHTEPPEPEHIIHS,
mudpakuus W TMOJsSpU3allds CBETa, JIUCIepcusi cBera, QorolnekTpuueckuil s3ddext
(boTtoaddexr), cBeTOBOE maBICHHWE, BO3HUKHOBEHUE JIMHEWYATOTO CIIEKTpAa aToma
BOJIOPO/1a, €CTECTBEHHASI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTb;

ONUCHIBATh M3yYEHHBIE CBOMCTBA BeEIIECTBA (RJIEKTPUUYECKHE, MarHUTHBIE,
ONTHYECKHUE, DIEKTPUUYECKYI0 IPOBOJMMOCTD PA3IMUYHBIX CPEA) U AJIEKTPOMATHUTHBIE
ABJIeHUs (IIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEIWYUHBL: IEKTPUUECKUHN 3apsij, cuia
TOKa, JJEKTPUYECKOE HANpSIKEHUE, JIIEKTPUYECKOE COMNPOTHUBIICHHE, Pa3HOCTh
MOTEHIMAJIOB, AJEKTPOJABIKYILAs CHiia, paboTa TOKAa, MHAYKIMS MAarHUTHOTO IOJS,
cwia Amnepa, cuwia JlopeHua, UHAYKTUBHOCTh KaTYIIKH, HEPTUS AJIEKTPUUYECKOTO U
MarHMTHOTO IOJIEH, IEPUOJT U YacTOTa KoseOaHuil B KoueOaTeIbHOM KOHTYpE, 3apsal U
CHWJa TOKa B MPOLECCE TapMOHUYECKUX 3JIEKTPOMATHUTHBIX KOJjeOaHui, (hOKycHOe
pacCTOSIHUE W ONTUYECKas CHJIa JIMH3blL, [PU ONUCAHUU MPABUIBHO TPAKTOBATh
(u3MYEeCKU CMBICT MCHOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €IUHUIIbI, YKA3bIBATh
(bopMyJIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUYHUHY C IPYTUMH BeJIMYMHAMY;

OIUCHIBATh U3YUYEHHbIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONb3Ys (HU3HMUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa,
SHEPrUs U UMITYJIbC (POTOHA, TEPUOJ MOTYypacnaga, SHEPTUs CBA3M aTOMHBIX siiep, PU
OMHCAaHUU TPABUIBHO TPAKTOBATH (PM3MUECKUN CMBICT MCIOJb3YyEMbIX BEJIUYMH, HX
0003HaUYEHUS U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO
BEJIMUMHY C JPYTMMH BETUYMHAMU, BBIUYUCIATH 3HAU€HUE (PU3NUECKON BETMUHHBI;

aHAIM3UPOBaTh (PU3NYECKHE TMPOLIECChl M SIBICHHS, MCMOIb3ys (U3HMUECKUE
3aKOHBl W TPUHIUNBL: 3aKOH OMa, 3aKOHBI TOCIEJOBATENBHOIO W MapajuieIbHOro
COCAMHEHUs MPOBOJHMUKOB, 3aKoH Jlxoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOU
UHAYKIHUH, 3aKOH NPSIMOJIMHEWHOTO pPacHpOCTPaHEHUs CBETa, 3aKOHbl OTPa)KEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE DilHIITeHa nst hoTodPdekra, 3aKoH
COXpaHEHUs DHEPrHM, 3aKOH COXPAHEHMS  UMITYJIbCAa, 3aKOH  COXPAHEHHUS
AIEKTPUUECKOTrO 3apsi/ia, 3aKOH COXPaHEHUs] MacCOBOIO YKCIIa, MOCTynarsl bopa, 3akoH
pPaZMoOaKTUBHOTO pacnajia, Ipyu 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (TpaHUIlbl, 00JaCcTH) IPUMEHUMOCTH;

OMpeNeNsaTh HalpaBJICHUE BEKTOpAa MHAYKIMM MArHUTHOTO TOJIs MPOBOJAHHUKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;



CTPOUTH U OIHUCHIBATh HM300paKeHHE, CO3/1aBAEMOE TUIOCKHM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJIHATD KCIIEPUMEHTHI TI0 UCCIIEI0BAHUIO (DU3NYECKUX SBJICHUN U MPOLIECCOB
C HCIOJIb30BAHHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHHUH: MpU 3TOM (OPMYJIHPOBATH
npobiieMy/3ajauy W THUIOTE3y Y4YeOHOTrO HSKCIEepUMEHTa, coOMpaTh YCTaHOBKY U3
NPEIJI0KEHHOT0 000PYI0BaHHUS, TPOBOJIUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISATH MPSMbIE U KOCBEHHBIE U3MEPEHUST (PU3NYECKUX BETUYUH, TIPU ITOM
BBIOMpATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BATh HW3BECTHBIE METOIBI
OLICHKH MOTPEITHOCTEN U3MEPEHU;

MCCJIEIOBaTh 3aBUCHUMOCTH (PU3UYECKMX BEJIUYUH C HCIOJIH30BAaHUEM MPSMBIX
U3MEpPEHUN: TpHU D3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PpPE3yJIbTaThI
MOJIYYEHHON 3aBUCHUMOCTU (PU3MUYECKUX BEIMYMH B BUJE TaOIUIl U TpaduKoOB, JIenaTh
BBIBO/IBI IO pE3YyJIbTaTaM UCCIEI0BAHNUS;

cobyrofaTh TpaBuiia OE30MAaCHOTO Tpyda MOpH TMPOBEIACHUM HCCIEAOBAaHUM B
pamMKax y4yeOHOro 3KCIEpUMEHTa, Y4YEOHO-UCCIIEOBATEIbCKON U  MPOEKTHOMN
JESITEIbBHOCTU C MCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB U J1a0OpaTOPHOTO
000py10BaHUS;

pemaTh pacy€THbIC 3aJlayd C SBHO 3a/IaHHOM (PU3HYECKOW MOJEIIBIO, UCIIONb3Ys
(¢u3nUecKkue 3aKOHbl W TMPUHLMUIIBI, HA OCHOBE aHalIM3a YCJIOBUS 337auyd BBIOMpATh
(Gu3NYECKyI0 MOJENb, BBIIEIATh (PU3MUECKHUE BEIUYUHBI U (POPMYJIbI, HEOOXOIUMBIE
JUIsL €€ peleHus, IPOBOJUTE PACUETHI U OLIEHUBATh PEAJIBHOCTD NOJIYYEHHOIO 3HAUCHUS
(bu3nyeCcKoi BETUUYUHBI,

pemiaTh KayeCTBEHHBbIE 3aJaud: BBICTPAUBATh JIOTUYECKA HEMPOTUBOPEUUBYIO
LEMOYKY PpACCYXIAEHUH C ONOpOM HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue SBICHUS,

UCTIOJb30BaTh MpPU PELIEHUH Y4YEOHBbIX 3aJad COBPEMEHHbIE MH(OpPMAIOHHBIE
TEXHOJIOTMM [JIsl TIOWCKA, CTPYKTYpUPOBAHUS, HHTEPIPETALMU U MPEACTaBICHUS
y4eOHOM M  Hay4YHO-TIOMYJSpHOM HH(OpManuu, MOJYYEHHOM M3  pas3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMAIHUIO;

OOBSCHATh MPUHLMUIIBI JIEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

MPUBOANTH MPUMEPHI BKJIAJa POCCUMCKUX W 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM KM3HU JUIS
oOecrieueHuss 0€30MACHOCTM TMpU OOpaleHud ¢ nOpudopaMu M TEXHUYECKUMU
YCTPOMUCTBAMHM, IJII COXPAHEHUS 3J0pPOBbS M COONIIOACHHS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAKOIIEN CpelIe;

paboTaTh B TPYIIIE C BHIIOTHEHUEM PA3IUYHbBIX COIMAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy Tpymmbl, palUoOHAIbHO pacHpelessaTh O00S3aHHOCTH U IUIAHUPOBATh
JEeSTENBbHOCTh B HECTAHJIAPTHBIX CUTYyAIUSX, aIEKBATHO OLIEHUWBATH BKJAJ KaXJO0ro W3

YYACTHUKOB T'PYIIIBI B pEHIEHUE pACCMATPUBAEMON MTPOOTIEMBI.
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COIAEPXKXAHHUE KYPCA

10 xknace

Pu3uka Kak Hayka. MeToAbl HAYYHOI0 MO3HAHUS NPUPO/BbI.

®dusnka — QyHIaMeHTanbHas Hayka o npupojie. HayuHnbsle MeTo/1bl TO3HAHUS OKPY)KAIOLIETO
Mupa. Poib 3kcriepuMeHTa U TEOpUM B IPOLECCE MMO3HAHUS NPUPObl. PU3NUYECKHE 3aKOHBI U TEOPUH,
rpaHulpl UX npuMeHumoctu. IlpuHnun coorsercTBusa. dusnueckas KapTUHA MUApPA.

Mexanuka

MexaHnueckoe IBM)KEHHE M €ro OTHOCUTENbHOCTh. CrocoObl ONMUCAHUSA MEXaHUYECKOTO
IBIDKEHUS. MarepuanbHas TOYKa Kak mpumep ¢usudeckoil mozenu. llepememnienne, CKOpocTb,
YCKOpEHHUE.

YpaBHEHMs IPSIMOJIMHEHHOIO PABHOMEPHOIO U PaBHOYCKOPEHHOI'O JIBMKECHMS. J[BHKEHHUE 110
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. LleHTpoCcTpeMuTenbHOE yCKOpEHHUE.

[TpuHuMn cynepno3unuu cui. 3aKoHbl AMHAMUKM HbrOTOHa M rpaHMubl MX TPUMEHHUMOCTH.
WNuepunaneuele cucremsl orcuera. [Ipunnun otHocutensHocTH [Namuned. IIpocTpancTBO M BpeMs B
KJIACCUYECKON MEXaHUKE.

Cuiipl TSKECTH, YIPYIOCTH, TPEHUS. 3aKOH BCEMHUPHOTO TAroteHus. 3akoHsl Keruepa. Bec u
HEBECOMOCTb. 3aKOHBI COXpaHEHHs HMMITYJIbca U MEXaHW4YeCKoW 3Hepruu. Vcmosib30BaHHE 3aKOHOB
MEXaHUKHU JJIs1 OOBSICHEHUS JBM)KEHUSI HEOSCHBIX TNl U JUI Pa3sBUTHSI KOCMHUYECKUX HCCIEIOBAHUM.
MomeHT cuiibl. Y CIIOBHS paBHOBECHS TBEPAOIO TEJA.

Mexanuueckue kojeOaHus. AMIUIMTYJa, MEPUOA, 4YacTora, (a3a KojeOaHMH. YpaBHeHHE
rapMoHUYecKux Konebanuii. CBOOOIHBIE M BBIHYXACHHBIC KoseOanus. PezoHaHc. ABTOKoeOaHUS.
Mexannueckue BonHbl. llomepeunble W mpononbHble  BOJHBL. JIMHA BONHBL.  YpaBHEHHE
rapMOHUYECKO# BoHBI. CBOMCTBa MEXaHMUYECKUX BOJIH: OTpaKEHUE, MpeoMIICHUE, NHTePPEePEHIIHS,
audpakuus. 3ByKOBbIE BOJIHBI.

MouuiexysipHas pu3nKa ¥ TEPMOIMHAMUKA

ATOMHCTHYECKAs] TUIIOTE3a CTPOCHMS BELIECTBA U €€ JKCIIEPUMEHTAJBHBIE J10Ka3aTeIbCTBA.
Mopens wupeanbHOro Traza. AOcoNIOTHas Temmeparypa. TemiepaTypa Kak Mepa CpemaHei
KMHETUYECKOW DHEPIUU TEIUIOBOTO ABM)KEHHA 4yacTHll. CBA3b MEXIY NABICHUEM HEAJIbHOIO raza u
CpPEIHEW KMHETUYECKON SHEPrUeH TEIIOBOrO IBUKEHHUSI €70 MOJIEKYI.

VYpaBHEHHE COCTOSHUS HA€albHOro rasa. Msompoueccel. ['paHuibl NIPUMEHHMOCTH MOJAEIU
MJIeaIbHOTO Tas3a.

Monens ctpoenns xuakocreil. [loBepxHocTHOE HaTs keHHE. HacbhlleHHbIE M HEHACBIILIEHHBIE
napsl. BiraxxHoCTh BO31yXa.

Mogens cTpoeHuss TBepAblIX Teld. MexaHudeckue cBoiicTBa TBepablx Tenl. JledekTs
KPUCTAJUIMYECKON pemeTKH. VI3MeHeHus arperaTHbIX COCTOSTHUN BEIECTBA.

BuyTpeHHss sHepruss u crnocoObl ee u3MeHeHus. [lepBblil 3akoH TepMoauHaMuku. Pacuer
KOJIMYECTBA TEIUIOTHI NMPH W3MEHEHUHM arperatHoro COCTOSIHUS BellecTBa. AauabaTHBIM mporiecc.
Bropoii 3akOH TEpMOIMHAMUKHM M €ro CTaTUCTUYECKOE HCTOJIKOBaHME. [IpuHuumnel aelcTBus
teroBbix MamuH. KI1J] TeroBoit Mammubl. [Ipo6ieMbl SHEPTETUKHN U OXpaHa OKPY>KAIOIIEH CpeIbl.

OCHOBBI 2/1eKTPOAUHAMHUKH.

DONeMEHTApHBIM 3JEKTPUUECKUN 3aps]. 3aKOH COXPAHEHHS BJIEKTPUUYECKOro 3apsijia. 3aKoH
Kynona. HampsskeHHOCTH 37€KTpUuecKOro nosid. lIpuHOoum cyneprno3unuy 3JIeKTpUYECKUX IOJEH.
[Torennman osnexkTpudeckoro mnoss. IIoTeHIUANIBHOCTH 3JIEKTPOCTATUYECKOTO MojisA. PasHocTh
noreHuuanos. Hanpspkenne. CBA3b HANPSHKEHUSI ¢ HAIPSHKEHHOCTBIO 3JIEKTPUUECKOTO TIOJIS.

[IpoBOJHUKYN B AIEKTPUUECKOM MOJIE. DNEKTpruUeckas eMkocTb. Konaencarop. JusnekTpuku B
ANEKTPUYECKOM I10JI€. DHEPTHUs WEKTPUUECKOTO OIS,

Onektpuueckuil ToK. IlocrmenoBaTenbHOE M MapajuleNIbHOE COEAMHEHWE ITPOBOJHUKOB.
Onexrpoasmxkymas cuna (3/1C). 3akon Oma 1 OTHON AIIEKTPUUYECKOH 1eNH. DIEeKTPUUECKUI TOK B
MeTaJulax, SJEKTPOJIMTAX, ra3ax M BakyyMe. 3akoH ayekrponusa. llmasma. [lomynpoBomHuKH.
CoOcTBeHHass M TNpHUMECHAs MPOBOJUMOCTH MOJIYHPOBOJHHUKOB. I[loMyIpOBOAHUKOBBIA JTHO.
[TonynpoBOTHUKOBBIE TPUOOPHI.
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11 kaace
OCHOBBI 3/1eKTPOAUHAMHUKH (IIPOIOJIKEHHE)

MarnuTtHoe moJie. BzaumoselictBue TokoB. MarautHoe nosie. MHIyKIMs MarHUTHOTO TIOJIS.
Cuna Amnepa. Cuna JlopeHuia. MarHUTHbIE CBOMCTBA BEILIECTBA.

JeKTPpOMarHuTHasE MHAYKUMS. OTKpBITHE AJIeKTpoMarHuTHOM uHAYKuuu. [IpaBumno Jlenna.
DnexkTpousMepHuTebHble MPHOOpPhl. MAarHUTHBIA TOTOK. 3aKOH JJIEKTPOMArHUTHON WHIYKIUH.
Buxpepoe snektpuueckoe mnose. CamouHaykuus. MHIYKTHUBHOCTb. DHEpPruss MAarHUTHOTO MOJIS.
MarHuTHbIE CBOMCTBA BEIIECTBA. DJIECKTPOMArHUTHOE TOJIE.

KoJsie0anus u BOJIHBI

Mexanuueckue  kojedpanusi. CBoOogHbIe  KoneOaHus.  MareMaTWdecKuil  MasiTHHK.
I'apmonnueckue koneGaHusd. AMIUTUTYOa, MEpUo], 4acToTa W (asa kosnebGaHuil. BeiHyXIeHHBbIE
Konebanus. Pezonanc. ABTokosaeOaHmsl.

DJIeKTPOMarHuTHble KoJsebaHus. CBOOOAHbIE KoNeOaHHs B KOJIEOATeIbHOM KOHTYpE.
[lepuon cBOOOAHBIX AJIEKTPHUECKUX KoJjeOaHWl. BoiHyxkneHHsle konebanusa. I[lepeMeHHBbINH
JNEKTPUYECKUN TOK. AKTHMBHOE CONPOTUBIIEHHE, €EMKOCTh M HMHIAYKTUBHOCTh B LIENH IEPEMEHHOTO
TOKa. MOIIHOCTh B LIENM IEPEMEHHOrO TOKa. Pe3oHaHC B anexrpuyeckod uenu. I'eHepupoBanue
sHeprun. Tpancopmarop. [lepenaya snexTpuyeckoil S3Hepruu.

Mexanuueckue BoiHbL. llpomonbHble U momnepeuHble BOJHBL. JlmHAa BosiHBL. CKOpOCTH
pacnpocTpaHeHHs BOJIHBI. 3ByKoBbIe BOJIHBL. MHTepdepenuus BonH. [Ipunmun [olirenca. udpakuus
BOJIH.

DJIeKTPOMarHUTHbIE BOJIHBL. V3nyueHue 3JIEKTPOMAarHUTHBIX BOJIH. CaoiicTBa
ANEKTPOMAarHuTHBIX BOJH. [lpuHumn paguocBszu. Moaynsuust U nerekThpoBaHue. Paauonokanus.
Tenesugenue.

Onruka

Ckopocts cBera. [lpunnun [rolireHca. 3akoH oTpaxkeHus cBera. (CBETOBbIE JIy4M. 3aKOH
npenomMieHus ceeta. IlosHoe BHyTpeHHee oTpaxkenue. [Ipusma. @opmyna ToHkoN nuH3EL. [loryuenue
M300pakeHUsl ¢ TOMOIIbI0 TUH3bI. OnTuueckue mpudopsl. Mx pazpemaromias crocodHocTs. CBeTo-
AJIEKTpOMAarHuTHele BOJIHBL. CKOpOCTh CBeTa M MeEToJAbl €€ u3MepeHus. Jlucrnepcus cBera.
WNntepdepentuss  cera. Korepentnocts. [Judpakums cBera. [JudpakuuoHHas  pemierka.
[Tonepeunocte  cBeToBBIX BONH. llomApmsamus cBera. HM3nyuenme wu  cnekrpsl. [llkana
3JIEKTPOMArHUTHBIX BOJIH.

OcHOBBI cHIENMAJIBHOI TEOPUHM OTHOCUTEJIBHOCTH

IToctynatel Teopun OTHOCUTENBHOCTH. [IpuHIMI OTHOCUTENBPHOCTH DMiHIITEWHA. [TocTosSHCTBO
CKOpoCTH cBeTa. [IpocTpaHcTBO M BpeMsl B clielMaIbHOW TEOPUH OTHOCUTENBHOCTH. PenstuBucTckas
nuHaMuKa. CBsI3b Macchl M SHEPTUH.

KBanroBas ¢pusnka

CgeroBble kBaHThI. TeroBoe uznyuyenue. [loctosnnas Ilnanka. @oroaddext. YpaBHeHUE
OiiHmreitHa g Gotosddexra. @oronsl. OnbiThl Jlebenera u Basuiosa.

ATtomHuas ¢usuka. Ctpoenue aroma. OmbiThl Pesepdopna. KsantoBeie moctynarel bopa.
Mopens aroma Bogopona o bopy. TpynHoctu teopun bopa. KBantoBass mexanuka. ['mnoresa ne
bpoiinsg. CootHomenue HeomnpeneneHHocTeil ['eifsenOepra. KopmyckymisipHO-BOJIHOBOW Jyayn3M.
Hudpakuus >1eKTpoHOB. Jlazepsl.

®u3nKa aTOMHOro siapa. Meroabl perucTpanuu 3JIEMEHTAPHBIX YacTHL. PaanoakTUBHBbIE
IpeBpalleHusl. 3aKOH pPaJUOaKTHUBHOIO pachaja W €ero craTucTUYecKui xapakrtep. I[IpoToHHO-
HEHTpOHHAs MOJeNb CTPOEHUsI aTOMHOro sapa. JledekT macc W sHeprus CBA3M HYKJIOHOB B sJpe.
Henenve u cunte3 sanep. AnepHas sHepretvka. Pusuka 3jeMEHTApHbIX 4YacTHIl. CTaTUCTUYECKHI
XapakTep NPOLECCOB B MUKPOMUPE. AHTUYACTHLIBI.

Crtpoenue u 3BoJIonus Beenennoit

Crtpoenune Conneunoii cuctemsl. Cucrema 3emist — Jlyna. ComHile — Onvkaiiinas K HaMm 3Be3/a.
3Be37pl U UCTOYHUKU UX 3HEepruu. COBpeMEHHbIE MPEJCTABICHUS O MPOUCXOXKIACHUU U HBOJIOLUU
Connna, 3Be3]1, ralakTUK. [I[pUMEHUMOCTh 3aKOHOB (PU3UKH I OOBSICHEHUS MPUPOIBI KOCMUYECKUX
00BEKTOB.

TemaTHuyeckoe NJIAHUPOBAHUE
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10 kiaace

Ne ni/m HaunmenoBanue pa3aesa KosmuecTBo yacos

1 Beenenue. OcHoBHBIE 0COOCHHOCTH (PU3UIECKOTO METO/1a 5
WCCIICIOBAHMSI.

2 MonekynspHas pusuka. TepmoarnHaMuKa 10

3 MexaHuuecKue IBIKEHUE 14

3 Cuutel B mpuposie 14

4 JlaBrieHue 11

5 Mexanuueckue sSBICHUS 7

6 Onektpusarus. [TocTOSHHBINA TOK 9

7 [ToBTOpEeHUE 1

Uroro: 68
11 kaace
Ne
wn HaumenoBanue pa3uesa KosnyecTBO 4acon

1 OCHOBBI JIEKTPOIMHAMUKH 6

2 Konebanus u BOJTHBI 28
DNIEMEHTHI TEOPUH OTHOCUTEITBHOCTH 3

3 Onruka 8

4 KBanToBas ¢uznka 10

5 3HavyeHuEe PU3UKHU JJIs1 OOBICHEHHS MUPA M Pa3BUTHSI 1
MPOU3BOJUTENBHBIX CHJI O0LIIeCTBa

6 Crpoenue u 3Bonmonus Beenennoit 3

7 [ToBTOpeHne MaTepuana 9

Hroro 68
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KanennapHo-remaTndeckoe niianuposanue 10 kiaacc
(2 yaca B Heqe10, Bcero 68 yacon)

Konnyectso
No Tema ypokKa
Yyacos

1 | Tennossie sBreHus 1
2 | Temnoseie siBeHus (pacderHas 3a1ata) 2
3 | Pemenmue 3agau "Teruiosbie sBieHus" 2
4 | dusmueckue SBICHHS U 3aKOHBI. AHAJIH3 IPOIECCOB 1
S | Pemenne 3a1au "®usnueckye sBICHHUS 1 3aKOHb!" 2
6 | Pemenmne 3amau " Amamus npoueccos” 2
! | 3auem no meme «Monexynapnas pusuxan 1
8 Ousnyeckue MOHATHA. OU3NIECKHE BETHMYNHbI, HX SAMHHAIBI U TIPUOOPHI IS

H3MEPCHUSL. 1

MexaHndeckoe ABMKeHUE. PaBHOMEpHOE U PaBHOYCKOPEHHOE JIBUKCHHE.
9 | CBobonnoe nagenue. [IBikeHHe O OKPYKHOCTH. MexaHHuecKre KoebaHus u

BOJTHBI 1
10 Pewenue 3anay "Mexannueckoe JBUKEHUE. PaBHOMEPHOE U paBHOYCKOPEHHOE

IBIKeHHE" 3
11 | Pemenue 3anau "Mexanndeckoe aprokenue. CBoOoHOE najieHue." 3
12 | Pemenue 3ana4u "MexaHnueckoe ABMKeHUE. [IBHKEHME TI0 OKPY)KHOCTH" 3
13 | Pemrenne 3amay "Mexanndeckoe IBIKeHHE. MexaHHMdecKue KOjaeOaHus ¥ BOJTHBI" 3
14 | 3auem no meme «Mexanuueckoe oeudicenuey, 1
15 | 3axonsl Herotona. Cuitel B mpupoie 1
16 | Pemenne 3anad "3akons! HeroToHa. Critel B mpupoe” 3
17 3aKoH COXpaHEHHs UMITYJIbca. 3aKOH COXpaHeHUs SJHEpriun. Mexanudeckas paborta

¥ MOITHOCTG. [IpocThie MEXaHU3MEI. 1
18 | Pernenue 3a1au "3aK0H COXpaHEHMs HMITYIIbCa." 3
19 | Pemenue 3anau "3akon coxpanenus SHeprum." 3
20 | Pemenwne 3amau "Mexaanueckast pabota u MOITHOCTG. [IpocThie MexaHm3MBL." 2
21 | 3auem no meme «Cunvt 6 npupoder 1
22 | lanenne. 3akoH [lackans. 3akon Apxumena. [lnoTHOCTH BemecTBa 2
23 | Pemenue 3amau " laBnenue. I1moTHOCTH BemecTna' 2
24 | Pewenue 3amau "asnenue. 3axon [Tackams." 3
25 | Pemenue 3amau "3akon Apxumena. IlmoTHocTh BemecTna" 3
26 | 3quem no meme «/lasnenueyn 1
27 | ®dusnyeckue sBIEeHUS M 3aKOHBI B MEXaHHUKE. AHAJIN3 MTPOIECCOB 2
28 | Pemenue 3aau "AHaIM3 IPOIECCOB" 2
29 | MexaHnuecKHe SIBICHHS (pacueTHas 3amaya) 2
30 | 3auem no meme «Mexanuueckue aenenusiy 1
31 | Dnexrpuzanus Ten. 1
33 | MocrosHHbI TOK 2
34 | Pemenue 3agau "TlocTosHHBIN TOK" 3
35 | Pemenue 3amau "TlocTosiHHbI TOK" (pacdyeTHas 3a1ata) 2
36 | 3auem no meme «Inekmpuzayusn. Ilocmoaunvtii mok» 1
37 | UTtorosblit ypok 1
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Kanengapno-remaTtudeckoe mianupoanue 11 kiaace

(2 yaca B Heqe10, Bcero 68 yacon)

KomnnuecTso
No Tema ypoxa
JacoB

1. | Ilpumepsl pemenus 3aaa4 no Teme: Cuna AMmepa 1
2. | Pemenne 3amau no teme «Cuna JlopeHiay 1
3. | Pemenne 3ama4 no reme« MarauTHoe mosie» 1
4. | OJC uHAYKIMH B ABIXKYIIUXCS TPOBOAHUKAX 1
5. | Pemenue 3a1a4 no TemMe « DIeKTpOMarHUTHAs HHAYKIHSD) 1
6. | Hmozoswtit ypok no meme: « OCHOBbL J1eKMPOOUHAMUKIL) 1
7. | dnvna BomHBL. YpaBHeHHE Oerymieii BOJHBL. BomHBI B cpere 1
8. | DHeprus KoiebaTeabHOr0 ABMKECHUS 1
9. | Hmoczoswtii ypok no meme: «Mexanuueckue Konebanus, 1
10. | AHayiorusi MeXJly MEXaHHYECKHMU M AIEKTPOMAarHUTHBIMHU KOJIeOaHUsIMHU 1
11. | Tleprox cBOOOMHBIX ICKTPHUCCKUX KOJICOAHMIA 1
12. | Pemenue 3ama4 o teme « [lepro cBOOOIHBIX SIEKTPUUIESCKUX KOJICOAHMI 1
13. | Pemenne 3amgad o Teme «llepeMeHHBIN TEKTPUIECKUI TOKY 1
14. | I'eneparop Ha TpaH3ucTOpe. ABTOKOJICOAHHS 1
15. | Pemenue 3aga4 1o temMe «DIIEKTPOMArHUTHBIE KOJIEOaHUS 1
16. | I'enepupoBaHHe AIEKTPHUUECKON SHEPTUI 1
17. | TpaunchopmaTopsl 1
18. | [Ipou3BoacTBO, epeaaya U UCIOIb30BAHUE ANEKTPUICCKOIN SHEPTUH 1
19. | Pemenue 3agau o Teme «TpanchopmMaTops» 1
20. | Onucanue U 0COOCHHOCTH Pa3NUYHBIX BHJIOB KOJICOaHUH 1
21. | Hmozoewlil ypok no meme: « JNeKmpomMazHuUmHble Koaedanus) 1
22. | BonHOBBIE sIBNIEHS. DIEKTPOMarHUTHBIE BOJTHBI 1
23. | [InOTHOCTH MOTOKA ANEKTPOMATHUTHOTO M3ITyUCHHS 1
24. | M3zobpetenue panuo A. C. [TonoseiM. [IprHIIMTIBI painoCBs3H 1
25. | Monynsiius u nerektupoBanue. [IpocTednmii 1eTeKTOpHBIN paroNPHEMHHIK 1
26. | PacipocTpanenue paanoBoaH. Pagnonokanus 1
27. | Pemenue 3a1a4 o Teme «DJIEKTPOMAarHUTHBIE BOJTHBDY 1
28. | Pemenue 3a1a4 TeMe « DJIEKTPOMArHUTHBIC BOJHBI» 1
29. | Hmozosvlii ypok no meme: «1eKmpomazHumHble 60IHbL» 1
30. | Pemenue 3aga4 no Teme «3aKOHBI OTPAKEHHS M IPEIOMIICHHS CBETa» 1
31. | JIunza. I'na3. Ouku. 3purenpHble TpyObl. Teneckon 1
32. | lloctpoenune n300paKeHM, JaBa€MbIX JIMH3AMH 1
33. | HekoTopble npumMeHeHus] HHTephepeHIINT 1
34. | Hmozoewtit ypok no meme: «Ceemogwle 60J1HbL) 1
35. | 3aKOHBI AIIEKTPOIMHAMUKH ¥ IPUHIIUIT OTHOCHTEIILHOCTH 1
36. | Pemenue 3aga4 no Teme «DJIEMEHTBI TEOPHH OTHOCUTEIBHOCTH 1
37. | Hmozoswlii ypok no meme: « Inemenmol meopuu OMHOCUMENbHOCIUY 1
38. | CexTpsl ¥ CHEKTPAIIbHBIN aHAIIN3 1
39. | MudpakpacHoe 1 ynbpTpaduonaeToBoe H3yueHns. PEeHTreHOBCKHE Ty4n 1
40. | Teopus doroaddexra 1
41. | Ilpumenenue ¢porodrdhdexra 1
42. | JlaBnenue cBeTa 1
43. | XuMH4YECKOE JIEMICTBUE CBETA 1
44. | Pemenue 3amay 1mo reMe « CBETOBBIE KBAHTEDY 1
45. | Hmozoswtit ypoxk no meme: « Ceemosvle Keanmoly 1
46. | HcnyckaHue u NOTJIOLICHUE CBETa aTOMaMHU 1
47. | BeinyxaeHHOe n3nydenue csera. Jlazepsl 1
48. | Pemenwne 3a1a4 1o teMe «AToMHas QU3MKa 1
49. | OTKpeITHE paMOaKTUBHOCTU. AJb(a-, 6eTa-, raMMa-u3IydeHus! 1
50. | OrkpsiTHe HelTpoHa. CTpoeHHe aTOMHOTO apa 1
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Konunuectso

Ne Tema ypoxa HACOB
51. | DHepreTHyecKuid BBIXOA SACPHBIX PEaKIIUH 1
52. | Pemenue 3agau no reme « Pu3nKa aTOMHOTO SiAPa» 1
53. | Snepusiii peakTop 1
54 HovnyquHe PAIMOAKTHBHEIX H30TONOB H MX PHMCHEHHE. Buonoruueckoe 1
JICHCTBUE PaIMOAKTHBHBIX M3ITyYCHUH
55, Hm?eoebu? YPOK no meme: «Pazeumue npedcmaegnenuit 0 cmpoenuu u 1
C80IICMEAX euiecmeay
56. | Enunas ¢usnueckas kaptuHa mupa. CoBpeMeHHas (hu3ndecKas KapTuHa MUpa 1
57. | Hebecnas cdepa n koopauHaThl Ha Hell. 3akonbl Kerepa. 1
58, Omnpenenenue paccTossHU A0 Tei1 CONHEUHON CHCTEMBI U Pa3MEPOB 3THX 1
HeOECHBIX Tell.
59. | Tanmakruku. [Ipoucxoxnenne mnanet. JKusnb u pasym Bo Beenennoi 1
60. | I[loeropenne. Kunemarnka Touku. 3akoHbI MeXaHukn HeroToHa 1
61. | [ToBTOopenue. 3axoHbl MexaHuKH HpioTOHA 1
62. | IToTopenue. Cunbl B MEXaHHUKE 1
63. | [ToBTOpeHue. 3aKOHBI COXpPaHEHHS B MEXaHHUKE 1
64. | IloBropenne. MonekymsipHas ¢puznka. OCHOBBI TEPMOAHHAMUKH 1
65. | I[loBTopenne matepuaina 3a 10-11 kmacc. Pemenwne 3aqau. 2
66. | [loBTOopenue matepuaina 3a 10-11 kiacc. Pemenue 3anau. 2

Ilepeyennb yueOHO-METOAUYECKOTO O0eCTIeYEeHUS:

1.Msxumres I'.E., Byxosnes b.b., Corckuit H.H. ®usuka. 10 knace. - M.: [Ipocsemnienue, 2023
2. Mskuies |.E., ByxoBueB b.b. ®usuka. 11 knacc. - M: [Ipocsemienue, 2023
3. Jlykamuk B.U., UBanosa E.B. CoopHuk 3a1a4 o ¢pusuke. - M.:«[IpocBemenuey, 2021

4. PermkeBuu A.I1. COopuuk 3anay no ¢usuke. 10-11 kmacc. - M.: [Ipoda, 2016.

5. Mapon A.K., Mapon K.A. ®uszuka 10-11 (nuaakruyeckuii matepuain). M.: «podar, 2015
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