IMosicHuTe/IbHASA 3aNIUCKA
Pabouast mporpamMma mo ydeOHomy mnpeamery «@Pusuka» (10-11 xm) 6Ga3oBoro
ypoBHs pa3paboTtana Ha ocHOoBe TpeboBanuii ®I'OC COO 2012 roga (¢ UBMEHEHUSIMH OT
12.08.2022r Ne732) k pesynsraram ocBoeHusi, @OII, ®PII mo npeamery «®Duzukay,
dbopmupyetcst ¢ yuetom paboued mporpammbl Bocniutanus. [Iporpamma peanusyercs u3
pacueta 136 gacoB: B 10 kiacce — 68 yacoB (2 4aca B Hezieno), B 11 kimacce — 68 gacos (2
gyaca B HEJICIIIO).

NNAHUPYEMBIE PE3Y/IbTATbI OCBOEHUA MPOrPAMMbI NO ®U3NKE HA YPOBHE CPEAHEIO
OBLLENO OBPA3SOBAHUA

OcBoenue yueOHoro npenamera « Pu3nkay Ha YpOBHE CPEHEr0 00IIIero
oOpazoBanusi (0a30BbIN YPOBEHD) JOIKHO 00ECIIEYUTH TOCTUKEHUE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JTMYHOCTHbLIE PE3Y/IbTATbI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro npeamera «Dusukay JoIKHBI
OTpa)xaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOopMHUPOBAHHOW BHYTPEHHEHN MO3ZUIIMEN TUYHOCTH, CUCTEMOMN IIEHHOCTHBIX
OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
LIEHHOCTSIM POCCHUICKOT0 OOIIEeCTBa, pACIIUPEHHUE >KU3HEHHOTO OMBITA U OIbITA
JEATEIbHOCTH B MPOLIECCE PEATM3allMi OCHOBHBIX HANIPABICHUH BOCTIUTATEILHOM
NEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa)kgaHcKoro BOCNUTaHMA:

C(OPMUPOBAHHOCTH TPAXKJTAHCKON MO3UIMKM O0YYaIOLIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOI0 OOLIECTBa;

IIPUHATHE TPaJIULMOHHBIX 00IIEYeIOBEYECKHUX T'YMaHUCTUYECKUX u
JEMOKPAaTUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTH B HHTEPECaX TIPaKIaHCKOIO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON OpraHu3alliy;

YMEHHE B3aUMOJECHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMU B COOTBETCTBUHU C HUX
(GYyHKUMSAMH 1 Ha3HAYCHHUEM;

FOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTpUOTUYECKOro BOCMUTAHMA:
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;
[IEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOIO BOCMUTAHUA:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHNS;



CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYACh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
NESATEIIbHOCTU YYEHOI0;

OCO3HAHHE JJUYHOTO BKJIa/Ia B IOCTPOCHUE YCTONUYMBOTO OYIyIIETO;

4) sCcTeTYECKOro BOCMUTAHUA:
ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYasi SCTETUKY HAYYHOTO TBOPYECTBA,
npucymiero Gpusnueckoi Hayke;

5) TpypoBoro BocnUTaHmA:

HWHTEPEC K Pa3IMIHbIM chepam IpodecCHOHATBLHON NeITeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKON U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyAayIIei
Mpo()eCCUM M peaTn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTB U CITOCOOHOCTB K 00Opa30BaHMIO M CaMO0Opa30BaHUIO B 001aCTH (PU3UKHU
Ha MPOTSHKEHUN BCEH JKU3HU;

6) skonornyeckoro BOCNUTaHUA:

c(hOpMUPOBAHHOCTH SKOJIOTHUECKOU KYJIbTYPbl, 0OCO3HAHHUE II100aJTBbHOTO XapaKTepa
AKOJIOTHYECKUX ITPoOIIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKpY>KaloIlel cpejie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

Pacmupenue ombiTa AESTEIbHOCTH KOJOTMYECKOM HANpaBJICHHOCTH Ha OCHOBE
UMCIOITUXCS 3HAHUH 110 (hU3HUKE;

7) LEHHOCTW Hay4YHOrO NO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUECKON HAYKH,

OCO3HAHUE LICHHOCTH HAYYHOU AEATEIIbHOCTH, TOTOBHOCTH B MPOLIECCE U3YUECHUS
(M3UKH OCYIIECTBIIATH IPOCKTHYIO M HCCIIEIOBATEIBCKYIO ICATEILHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METANPEOMETHbIE PE3Y/IbTATbI

[Mo3HaBaTeNbHbIE YHUBEpPCaNbHbIe y4ebHble AeUCTBUA
ba3oBsble nornyeckme ,EI,GVICTBMHZ

CaMOCTOSATEIILHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaThee
BCECTOPOHHE;

OTIPEICIIATH 1SN ACSITCIIbHOCTH, 33]1aBaTh MTapaMeTPhl K KPUTEPHUH UX TOCTHKCHHSI,

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B paCCMATPUBAEMbIX (DU3NYECKUX
SIBJICHUAX,

pa3pabaThiBaTh IUTAH PEHICHUS MpoOJIeMbl C Y4Y4€TOM aHaln3a HWMEIOIIUXCS
MaTEpHAJIbHBIX U HEMATEpUAIIbHBIX PECYPCOB;

BHOCUTBb KOPPCKTHUBELI B ACATCIIbBHOCTL, OLICHNUBATL COOTBCTCTBHUC PC3YJILTATOB
eJIAM, OOCHNBATb PUCKH HOCHGJICTBPIIZ ACATCIIBHOCTH,

KOOPAMHHUPOBATH U BBIMIOJIHATH paObOTy B YCIOBUSAX PEATbHOT0, BUPTYAIbHOIO U



KOM6I/IHI/IpOBaHHOFO B3aHMOHCﬁCTBHH;
Pa3BUBAThb KPCATUBHOC MBIIIJICHUC ITPH PCIICHHUHN ) KU3HCHHBIX HpO6JIeM.

ba3osble nccnegosartensckme ,ﬂ,EﬁCTBMﬂ :

BJIQJICTh HAYYHOH TEPMUHOJOTHEH, KIIOYEBBIMU TIOHATUAMU UM METOJIlaMU
bu3nuecKoil HayKu;

BIIAJCTh HABBIKAMH y4E€OHO-MCCIICIOBATEILCKOH ¥ TMPOCKTHON NEATEeILHOCTH
B 00sacTu (HU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TOUCKY

METOJIOB PEIICHUS 3374 (PU3NUECKOT0 COAepKaHUs, MPUMEHEHHUIO PA3TUYHBIX METO/IOB
IIO3HAHMUS,;

BJIAJICTh BUAAMU JEATEIBHOCTH M0 ITOJyYEHUIO HOBOT'O 3HAHUS, €TI0
MHTEPIpPETALNH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYAILMSIX,
B TOM YHCJI€ IIPY CO3aHUU YUYEOHBIX POEKTOB B 00JACTH (PU3UKU;

BBISBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3HU U AKTYyaJIU3UPOBATH 33]1a4y, BBIIBUTATh
TUITOTE3Y €€ PEelIeHUs, HAXOAUTh apTyMEHTBI IS JJOKa3aTEIbCTBA CBOMX YTBEPKICHHUI,
3a/1aBaTh [1APAMETPHI U KPUTEPUU PELLICHMUS;

aHAJIM3UPOBATh NOJIYYECHHBIE B XO/1€ PELLIECHHUS 3a1a4l PE3YJIbTaThl, KpUTUYECKU
OLIEHMBATh UX JTOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIIbHOIM
JESITeIbBHOCTH, B TOM YHUCJIE IIPU U3YUCHUH (PUIUKU;

JaBaTh OLCHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

YMETh NEPEHOCUTD 3HAHUS N0 (PU3HUKE B IPAKTUUYECKYIO 00JIaCTh
KU3HEAEATEITBHOCTH;

YMETh MHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC UJIEH, IIPEJIaraTb OPUTHHAIBHBIE ITOAXO0IbI U PELICHNUS,

CTaBUTb MPOOJIEMBI U 33]1a4H, TONYCKAIOIIME albTEePHATUBHBIC PEILICHHUS.

Pabota c Hpopmaumeii:

BJIAJETh HAaBBbIKAMHU IMOJY4YEHUS HMHPOpMaUUd (PU3HUECKOrO COJEpP KaHUS
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEILHO OCYILECTBIIATH [TOUCK, aHAJIU3,
CUCTEMATHU3ALMIO U UHTEPIPETALNIO HHPOPMALIUU PA3IMYHBIX BUJIOB U (GOpM
IpEICTaBICHUS;

OLIEHMBATb JTIOCTOBEPHOCTh HH(OPMALIUY;

UCIIOJIb30BaTh CpeCcTBa MH(OOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHUMA
B PCIICHWM KOTHUTWMBHBIX, KOMMYHHMKATHBHBIX M  OPTraHU3alMOHHBIX 3aj]ad
¢ cobOrroaeHneM TpeOOBaHMM YPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTHCHBI,
pecypcocOepexeHus, IPaBOBbIX U ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOrO COJIEPKAaHUA B Pa3IMUHBIX (hopMaTax ¢ yu€Tom
Ha3HauYeHUs UHQOPMAIIMU U LEJIEBOM ayIMTOpUHU, BEIOMPAs ONTUMAIbHYIO (hopMy
MPE/ICTaBICHUS U BU3YyaJIU3alliu.



KOMMYyHUKaTUBHbIE YHUBEpPCa/bHble y4ebHble aencTemA:

OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3HKHU M BO BHE-YPOUHOU ESITEIHHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYallUA U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX
CPEJICTB;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHTHOW U UHIMBU Ty AIbHOM pabOTHI;

BBIOMpATh TEMATUKY U METObI COBMECTHBIX JIEHCTBUM C yUETOM OOIIUX UHTEPECOB,
¥ BO3MOKHOCTEN KaXKJIOTO YJIeHa KOJIJICKTHUBA;

MPUHUMATH 1€ COBMECTHOU JIEATEIIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBUS 10 €€ TOCTUXKEHHUIO: COCTABIIATD TUIaH ICUCTBUH, pacipeIesiTh POJIU C YIETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4y€CTBO CBOETO BKJIAJIa U KaXKIOTO YYaCTHUKA KOMaH bl B OO
pe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C TIO3UIIMHA HOBU3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHBIX CUTyalUsIX,
MPOSIBIIATH TBOPUECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

PerynatuBHble yHUBeEpCanbHble y4yebHble AencTBuS
CamoopraHusaums:

CaMOCTOATENLHO OCYLIECTBIISATh MO3HABATENbHYIO AEATENBHOCTD B 00J1aCTU (PUBHKHU
1 aCTPOHOMUH, BBIABIIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHbIE
3a/1a4u;

CaMOCTOSATEIIBHO COCTABIIATH IIJIaH PELICHUs PACYETHBIX U KAYECTBEHHBIX 3a/1a4,
IJIaH BBIMOJHEHUS MTPAKTUYECKON PabOThl ¢ YU4ETOM HUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciypsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JIeIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO dPYAUIIUU B 00J1aCTH HUBUKH,
MOCTOSIHHO MOBBILIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPONb, SIMOLUMOHaNbH bl UHTENNEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyalldsiIM, BHOCUTb KOPPEKTHBBI B HEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BJIaJICTh HABbIKAMH MTO3HABATEILHON peIEeKCHUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, NX PE3YJIbTATOB U OCHOBAHUM;

WCIIOJIB30BaTh MPUEMBI pedIIeKCHH JJIsl OIEHKH CUTYyaIlliH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIIEHUS 10 UX CHUKEHUIO;



MPUHUMATh MOTHUBBI M aPTyMEHTBI IPYTUX TIPH aHAIU3€E PE3YJITATOB JAEATEILHOCTH,
IPUHUMATH CeOsl, TOHUMasi CBOM HEIOCTATKH M JOCTOMHCTBA,
MPUHUMATh MOTHBBI 1 apTYMEHTBI IPYTUX TIPH aHAIH3E PE3YIBTATOB JICATEILHOCTH;
NpHU3HABaTh CBOE MPABO U MPABO IPYTUX HA OITHOKH.
B mpomecce MOCTMKEHHSI JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAMMBI
1o ¢hU3HUKe I YPOBHS CpeHEro oo1iero oopa3oBaHus y o0y4Jaromuxcs
COBEPIIICHCTBYETCS OMOITMOHAIIEHBIN HWHTEJUICKT, IIPEITOTaratoui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIOYAIONIEr0 CIIOCOOHOCTh IIOHMMATh CBOE SMOIIMOHAJIBHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS Pa3BUTHUS COOCTBEHHON AMOITMOHAILHOM chephl, OBITH
yBEpPEHHBIM B ceOe;

CaMOPETyJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATH
OTBETCTBEHHOCTbH 3a CBOE MOBEJICHUE, CTIOCOOHOCTh aaTUPOBATHCS K AMOIIMOHATIBLHBIM
U3MEHEHHUSIM U IIPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPECHHEW MOTHUBAIMU, BKIOYAIOIIECH CTPEMIICHUE K JOCTHXKEHUIO LIEIIA U
yCIIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JEUCTBOBATh, UCXO U3 CBOUX
BO3MO>KHOCTEH;

SMITaTHH, BKIIFOYAIOIIEH CIOCOOHOCTH ITOHUMAThH YMOIIMOHATIBHOE COCTOSTHHUE
JIPYTUX, YUUTHIBATH €O MPHU OCYIIECTBICHUN OOIIEHUS, CTIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHMUIO;

COIIMAJILHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIEHUSC
JIPYTUMH JIFOAbMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

MPEAMETHBbIE PE3Y/1bTATbI

K xonmy o0ydenusi B 10 kiacce npeamMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YyHAIONTUXCSI YMEHUH:

JIEMOHCTPUPOBATH HA TPUMEPAX POJIb U MECTO PUUKHU B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHON KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU AECATEIBHOCTH JIFOAEH;

YUYHUTHIBATh TPAHUIIBI IPUMEHEHUS U3yUYCHHBIX (PU3NUECKUX MOJICIICH:
MaTepHualibHasi TOYKa, MHEpIUaIbHasi CUCTEMA OTCUETa, aDCOIOTHO TBEPAOE TENO,
UJICATBHBIN Ta3, MOJEIIA CTPOCHUS Ia30B, )KUJIKOCTEN U TBEPIBIX TEJ, TOUECUHBIN
ANEKTPUUECKUH 3apsij] IpU perieHnr GU3NIeCKuX 3a/1ay;

pacno3HaBaTh pU3NUYECKUE SIBJICHUS (MPOLECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEILIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJHOE MaJICHUE TeJ, JBUKEHHUE MO OKPYKHOCTH, MHEPLHUs, B3aUMOJCUCTBHE
Ten, muddy3usi, OpOyHOBCKOE IBIKEHHE, CTPOCHHE KUJIKOCTEH U TBEPIBIX TEI,
U3MEHEeHHe 00bEMA TeJ MPU HArPEeBaHUM (OXJIAXKIECHUH ), TETNIOBOE paBHOBECHE,
HCHapeHne, KOHJCHCAalUsl, IUIaBJICHUE, KPUCTAJUIU3alMsl, KATIEHUE, BIIAXKHOCTh BO3/1yXa,
ITOBBILICHNE JJABJICHMS T'a3a [IPU €ro HArpEBAHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY
IapaMeTpaMy COCTOSIHUS Ta3a B U30MPOLIECCAX, IIEKTPU3ALMS TEJI, B3AUMOJACUCTBUE



3apsioB;

OMHUCBHIBATh MEXAaHMYECKOE JBIKCHHUE, UCIIONIB3Ys (PU3NUECKHE BEIIMUUHBI:
KOOpAMHATA, yTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca TeJla, CUJia, UMITYJIbC
TeJla, KWHETUYEeCcKasl SHEPIusl, MOTEHI[MaIbHAsI YHEPTUsI, MEXaHUYecKas paboTa,
MeXaHW4YeCcKasi MOITHOCTD; MPY ONMHMCAHUH MPABUIBLHO TPAKTOBATh (PU3UUECKUIN CMBICI
HCITOJIh3yEMBIX BEJTUYHH, X 0003HAUCHUS U SUHUIIBI, HAXOJAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU BEIMUYHMHAMU;

OIKCHIBATHh U3yUEHHBIE TETVIOBBIE CBOMCTBA TEJl U TEIUJIOBBIE SBJICHUS, UCIIONb3YS
du3nyecKkue BEIUYUHBL: JaBICHUE ra3a, TEMIIepaTypa, CPeIHssd KUHETUIEeCKasi SHEPT s
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJI, CPEAHEKBAIpATUYHAS CKOPOCTh MOJIEKYI,
KOJIMUYECTBO TEIJIOThI, BHYTPEHHSAS SHEPrus, paboTta raza, kodhQHUineHT noie3Horo
JEHCTBUA TEIJIOBOTO JIBUTATENS; IPU ONKMCAHUU MIPABUIILHO TPAKTOBATH (PU3HYECKUI
CMBICJI UCTIOJIb3yEMbIX BEJTMUMH, UX 0003HAYEHUS U €JMHUIIbI, HAXOUTh (POPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTUMHU BETUUMHAM;

OIMCHIBATH U3yUYEHHBIE ICKTPUUECKUE CBOMCTBA BELIECTBA U MIEKTPUUECKUE
ABJICHUS (TPOLIECCHI), UCIIOJIb3YSI (PU3NYECKHE BEIMYMHBL: JJIEKTPUUECKUH 3apsi,
ANEKTPUUECKOE I10JI€, HANPSHKEHHOCTH I10JI, IMOTEHUHUAJ, Pa3HOCTh NMOTEHIMAJIOB;
IpU OMHMCAHUU MIPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMUUH, UX
0003HAaYEHUS U €UHULBI; YKa3bIBaTh (DOPMYJIbL, CBSI3bIBAIOIIME JAHHYIO (PU3HYECKYIO
BEJIMUMHY C IPYTUMU BEIUYUHAMM;

aHAIM3UPOBaTh (PU3NYECKUE MPOLECCHI U SIBICHUS, UCTIOIb3YS (PU3MUECKHUE 3aKOHBI
Y TIPUHIIUIBL: 3aKOH BceMupHoro Tsirotenud, |, 11 u 111 3akonst HetoToHa, 3aKoH
COXPAHEHHUSI MEXaHUUYECKOH SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHLIUIT
CYNEPIIO3ULIMH CUJI, TIPUHIIUI PaBHOINPABUSA UHEPLUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETHYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBS3b
CpelHel KUHETUYECKON YHEPTUH TEIIOBOTO JBUKEHUS MOJIEKYJI ¢ aOCOJIFOTHOM
TEMIIepaTypoil, MEPBbIN 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUSI dJEKTPUUECKOTO
3apsza, 3akoH KysoHa, npu 3TOM pa3inuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0
MaTeMaTUYeCKOEe BBIPAKEHUE U YCIIOBHS (TPaHUILIbI, 00J1aCTH) NPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE€ IPUHLIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKHUX
YCTPOMCTB; pa3inyaTh YCI0BUS X 0€30MaCHOr0 UCMOIb30BAHMS B TOBCEAHEBHOM
KU3HU;

BBINIOJIHATH SKCIEPUMEHTBI IO UCCIIEOBAHUIO (PU3NYECKUX SIBJICHUHN U MPOLIECCOB
C MCIIOJIb30BaHUEM TMPSMBIX, 1 KOCBEHHBIX U3MEPEHUH, PU 3TOM (HOPMYIUPOBAThH
npoOsieMy/3aadyy W THUIOTE3y Y4eOHOTrO OHKCIEpPUMEHTa, COOUpaTrh YCTaHOBKY
U3 IPEIJIOKEHHOT0 000pYyA0BaHus, MPOBOIUTE OIBIT U (POPMYIHPOBATH BHIBObI;

OCYUIECTBJISATH NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUUHH, IPU ITOM
BbIOMpaTh ONTUMAJIbHBIN CITOCO0 M3MEPEHUSI U UCIIOJIb30BaTh U3BECTHBIE METOIbI
OLICHKU IIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTU MEXTy (PU3NUECKUMH BEIMYMHAMHU C UCTIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTATHI
MOJIy4YeHHOW 3aBUCUMOCTH (PU3MUYECKUX BETMYUH B BUJE Tabaull U rpaduKkoB, Aenath



BBIBOJIbI 10 pE3YJIbTaTaM UCCIEI0BAHMS;
co0ro1aTh IpaBuiia 6€30MacHOro Tpy/ia PU POBENEHUH UCCIIET0BaHUM B paMKax
y4e0HOT0 PKCIEPUMEHTa, Y4eOHO-MCCIEA0BATEICKON M MPOEKTHOW ESTEIBHOCTHC
HCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBaHUS;
pemiath pacy€THbBIE 3a7a4u C SIBHO 3a/IaHHON (PU3UUECKON MOJIEIbIO0, UCTIONb3YSI
¢u3nyeckue 3aKOHBI U MPUHITUIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4d BHIOUPAThH

(pU3NYECKYI0 MOJIENb, BBIIEIATh GU3NUYECKUE BEIUUUHBI U (OPMYJIbI, HEOOXOIUMBIE
11 €€ peleHus], MPOBOIUTH PACUETHI M OIICHUBATh PEATbHOCTh MOJTYYCHHOTO 3HAYCHUS
(U3UYECKO BEIIMYNHBI,

peliaTh Ka4eCTBEHHBIE 3a7]a4l: BHICTPANBATh JIOTHUYECKH HETTPOTUBOPEUUBYIO
LENIOYKY pacCyKJIEHUI ¢ OOPOi Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sIBICHUS;

MCTIOJIb30BaTh NPU PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U TPECTABICHUS
y4eOHOU U HAYyYHO-TIOMYJISIPHON NH(OpMAITUH, TOTYYSHHON U3 Pa3INYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJTN3UPOBATH MOTydaeMyt0 HHPOPMAIIHIO;

OPUBOJUTH NPUMEPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKU, OOBSICHEHHE MTPOLIECCOB OKPYIKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKHU U
TEXHOJIOTHi;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KU3HU
JUTsl oOecriedeHus: 6e30MacHOCTH MPU OOpAIIeHUH C MPUOOPaMU U TEXHUUECKUMU
YCTPOMCTBaMH, TSI COXpAHEHHS 37J0POBBs U COOIOICHUS HOPM SKOJIOTHIECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B IPyIIE C BHITOJHEHUEM PA3IMUHBIX COLMANIbHBIX POJIEH, MIIaHUPOBATh
paboTy rpynibl, palliOHAIILHO PacHpeesTh 00513aHHOCTU U TUIaHUPOBATh
JESTeIbHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJ€KBATHO OIICHWBATh BKJAJ KaXKIOTOH3
YY4aCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIEMBI.

K xonny o0ydenus B 11 kyacce npemMeTHbIe pe3ybTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Yy OOYUaIOIIUXCS YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (HU3UKHU B GOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOMN JIEATEIBHOCTH JIOJEHU, LIETOCTHOCTh U €AUHCTBO
(du3nuecKoil KapTUHBI MUPA;

YUHUTBIBATH TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (DU3UUECKUX MOJIEICH: TOUCUHBIN
AIEKTPUYECKUH 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, AepHAs MOJEIb aTOMa,
HYKJIOHHAs! MOJIEJIb ATOMHOTO SIpa MPH peIIeHnr (HU3HUECKUX 3a/1a4;

pacno3HaBaTh (pusnueckue ABieHUs (IPOIECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOM (PU3MKHU: 3JIEKTpUUYECKasi IPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEMCTBUS TOKA, B3aUMOICHCTBUE



MarHuTOB, AJIEKTPOMArHUTHAS WHAYKIUS, NEHCTBHE MAarHUTHOTO TOJIS HAa MPOBOHUK
C TOKOM | JIBFDKYIIIHICS 3apsifl, SJIEKTPOMArHuTHBIC KOJICOaHUS M BOJIHBI,
MIPSMOJIMHEHOE PaCIpPOCTPAHEHHUE CBETA, OTPAXKCHHE, MPEJIOMIICHNEe, MHTEPPEPEHIHS,
TUQPPAKITIS U TTOJISIPU3AINS CBETa, TUCIIEPCHsI CBETa, (DOTOINEKTPUICCKUH IPPEeKT
(boToaddhexT), cBeTOBOE aBJICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aTomMa
BOJIOPOIa, €CTECTBEHHAS M HCKYCCTBEHHAs PaIMOAKTUBHOCTB;

ONKCHIBATH U3yUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MAaTHUTHBIE,
ONTHYECKHE, STIEKTPUUECKYIO TPOBOJIUMOCTh PA3IMUHBIX CPE/) U SJIEKTPOMArHUTHbBIE
ABJICHHS (TIPOLIECCHI), UCIIOJIB3Ysl (PU3NUECKHUE BEIIMUMHBL: JIEKTPUYECKUM 3apsi, cuia
TOKQ, SJIEKTPUUECKOE HAIPSKEHHE, IIEKTPUIECKOE COIPOTUBIIEHUE, PA3HOCTh
MOTEHIUAJIOB, JIEKTPOABUKYILAsl CHIIA, pad0Ta TOKa, MHIYKUXS MarHUTHOTO TOJIsA, CHJIa
Awmmnepa, cuiia JIopeHua, MHIyKTUBHOCTh KaTYIIKW, SHEPTUS AIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEPUOJI U YaCTOTa KoJieOaHUl B K01e0aTeIbHOM KOHTYpE, 3apsij U
CHUJIa TOKa B MPOIIECCE TAPMOHUYECKUX JICKTPOMArHUTHBIX KosieOaHui, hOKyCcHOE
pPacCTOSIHUE U ONITHYECKasl CUJla JIMH3bI, IPHU ONKUCAHUU MTPABUIIBHO TPAKTOBATh
(U3UYECKUI CMBICI UCTIOJIB3YEMBIX BEIUYMH, UX 0003HAUYCHUS U €AMHUIIbI, YKa3bIBaTh
(dbopMyIIbl, CBSI3bIBAIONINE JAaHHYIO (DU3NUECKYIO BEIMUMUHY C IPYTUMU BEJIMUYNHAMU;

OIKCHIBATh U3yUEHHBIEC KBAHTOBBIE SIBJICHUS U MTPOLIECCHI, UCTIONB3Ys (PU3nyeckue
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YACTOTA CBETA, YHEPTHUS
U UMITYJIbC (POTOHA, IEPHO/T MOy pacIiaa, SHEPTUsI CBSI3U AaTOMHBIX sI/IEp, IPU OMMCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOIB3YEMbIX BETUYUH, UX 0003HAUCHUS U
€MHULIbI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYI (PU3UYECKYIO BEJIMYUHY
C IPYyTUMHU BEIMYMHAMU, BHIYUCIISITH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHANIM3UPOBaTh (PU3NYECKHE MPOLECCHI U SIBJICHUS, UCTIONIb3YS (PU3MUECKHUE 3aKOHBI
Y IIPUHUUIBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEIBHOTO U MAPAIIIEIBHOTO COSTUHEHUS
IIPOBOJHUKOB, 3aK0H J[xoyns—JIeHua, 3aK0H 2JI€KTPOMarHuTHOM UHAYKIUH, 3aKOH
MPSMOJIMHEMHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
IIPEJIOMJICHHS CBETa, YpaBHEHHE DiHIITeHA 17151 (oTod(PdeKTa, 3aKOH COXpaHECHHUSI
SHEPIUH, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH COXPAaHEHHU JIEKTPUUECKOTO0 3apsia,
3aKOH COXPAaHEHUsI MaCCOBOTO YUCIIA, TOCTYJIAaThl bopa, 3aKOH paguoakTUBHOTO pacnaja,
MIPU TOM pa3IuvaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €TO MATEMATHIECKOE
BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

ONpENIECNIATh HAlPABIICHUE BEKTOpPa WHAYKIHMH MArHUTHOTO IMOJsi MPOBOJHUKAC
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U ONMKUCHIBATH U300paKEHUE, CO3/1aBAEMOE INIOCKUM 3€pKaioM, TOHKOM
JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3UYECKUX SIBJICHUIN U TIPOIIECCOB
C MCTIOJIb30BAaHUEM TIPSIMBIX, U KOCBEHHBIX U3MEPEHUI: TIPH 3TOM (HOPMYITUPOBATH
npoOsieMy/3aadyy W THUIOTE3y Y4eOHOTO OHKCIEpPUMEHTa, COoOUpaTh YCTaHOBKY
13 MIPEJIOKEHHOTO 000PYI0BaHMS, POBOIUTH OMBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYUIECTBJISATH NPSIMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUYECKUX BETUYUH, IPU ITOM
BBIOMPATH ONMTUMATILHBIN CIIOCOO M3MEPEHUS U UCTIOJIB30BATh U3BECTHBIC METOIBI



OLIEHKU MOTPEIHOCTEN N3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTHU (PU3MUECKUX BEJIUYUH C UCIIOJIB30BAHUEM MPSIMBIX
U3MEPEHMI: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yIbTAThI
MOJTyYE€HHOM 3aBUCUMOCTH (PU3UYECKUX BETMYHMH B BHJIE TAOIUI] U rpauKOB, Je1aTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEIOBAHMS;

co0Jiro1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEACHUU UCCIEOBAHUM B paMKax
y4eOHOTO PKCIEPUMEHTa, y4eOHO-HCCICIOBATEIBCKON W TMPOCKTHOW ACSITEIHHOCTHC
HCTIOJIb30BAaHUEM MU3MEPUTEIIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHMUS;

pemaTh pacu€THhIE 3aJ1aul C SBHO 3aJjaHHON (PU3NUYECKON MOJIENBIO, UCIIONIB3YS
¢du3rdecKre 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u BEIOMPATH
(bU3UYECKYIO MOJIENh, BBIICIATh (PU3NUECKUE BETUIUHBI U ()OPMYJIbI, HEOOXOIMMBIC JIsI
e€ perieHus1, MPOBOJAUTH PACUETHI U OLIEHUBATh PEATBLHOCTD MOJTYUYEHHOTO 3HAYEHUSI
(bU3UYECKON BEIIMUHUHBL;

pelIaTh Ka4YeCTBEHHBIC 3a/]aUl: BHICTPAUBATh JIOTHYECKH HEIPOTUBOPEUHBYIO
L[ETIOYUKY PaCCyX JICHUM C OITOPOM HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SIBICHUS,

HCIIOJIB30BaTh MIPH PEIICHUN YUEOHBIX 3a/1a4 COBpEeMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIMU U MPEICTABICHUS
y4eOHOM ¥ HayIHO-TIOMYJISIPHOM HH(OPMAIIUU, TIOJTYYESHHON U3 pa3INIHBIX HCTOUHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTyYaeMyr0 HH(DOPMAIIHIO;

OOBSICHSITH IPUHIIMIIBI IEUCTBUS MAIIIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3IMyaTh yCIOBHS MX 0€30MMaCHOTO UCITOIh30BAHUS B MIOBCETHEBHOMN KU3HM;

MPUBOJUTH MPUMEPHI BKJIaJla POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHEC HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKHU
1 TeXHOJIOTUH;

HCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM IKHU3HHU
U1 obecrieueHus: 6€30MacHOCTH IIPH OOpaleHnH ¢ MpudopaMu U TEXHUYCCKUMH
YCTPOMCTBAMMU, JIJI1 COXPaHEHUS 3JJ0POBbS U COOJIIOAECHUS HOPM IKOJIOTMYECKOTO
MTOBEJICHUS B OKPY KAIOIIEH CpEIE;

paboTaTh B IPYIIINE C BHIMOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, MJIAHUPOBATH
paboTy rpymibl, palluOHATILHO paclpeeisaTh 0053aHHOCTH U TJIaHUPOBATH
NEATEIbHOCTh B HECTAH/IAPTHBIX CUTYAIlUsX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaKJ0TOU3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAeMOU MpoOIeMBbI.

COOEPHAHUE OBYHEHUA

10 KJIACC
Pa3znen 1. ®u3nka u MeTOABI HAYYHOI'O O3HAHUA
®usnka — Hayka o npupoje. HayuHble METONBI MO3HAHUS OKpYXKarouero Mupa.Ponsb
AKCIIEPUMEHTA U TEOPHUH B MTPOILIECCE MO3HAHUS TPUPOBL. DKCIEPUMEHT B (PU3HUKE.
MonenupoBanue  (QU3NYECKUX SBICHUH U MporeccoB. HayuHble THIOTE3BI.
®dusnyeckue 3aKOHbl M TEOPUU. |'paHUIBI IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.



[IpuHIMII COOTBETCTBHUS.

Ponb u mecto ¢usuku B GOpMUPOBAHMM COBPEMEHHOW HAay4HO KapTHHBI MUPA,B
[IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHazorobie ¥ HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXaHUYEeCKOoro JBumkeHusa. Cucrema
orcu€ra. Tpaekropus.

[lepemenienue, cKopocTh (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepualbHOM TOYKH, WX NPOEKIUMM HA OCH CHUCTeMBI KoopauHaT. CrokeHue
IIEPEMEILEHUH U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MPSMOJUHEWHOE nBMkeHue. ['paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHMs, MyTH M MEPEMEIICHUS MAaTepUaIbHOM TOYKH OT
BPEMEHU.

CBoOoHOE najieHne. Y CKOpeHUe CBOOOJHOTO MaACHHUS.

KpuBonunennoe nBukeHue. JIBMKEHME MaTEpUAIbHOM TOYKH II0 OKPYXXHOCTH C
IIOCTOSIHHOM T10 MOZYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHENHAsA CKOPOCTh. Ilepuonu
yacToTa oOpaunieHus. LleHTpocTpeMuTeaIbHOE YCKOPEHHE.

TexHnueckue yCTpPOWCTBA W IPAKTUYECKOE NPHUMEHEHME: CIIHJIOMETpP, JABUKCHUE
CHaps/10B, LIETIHBIE U PEMEHHBIE ITEPENAYN.

Jlemoncmpayuu

Mopneinb CUCTEMBI OTCUETA, WLIIIOCTpAUUs KHHEMAaTHYECKUX XapaKTEPUCTUK
JIBUYKEHUS.

[IpeoOpa3oBaHue IBMKEHUH C HCIIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKeHHOM ITPOCTPAHCTBE.

Ha6nronenue JNBIWKEHUSA Tejla, OpOUIEHHOro TMOJ VYIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHust cBoOOgHOTO nageHus. Hanpasnenue

CKOPOCTHU IIPU JBUKEHUHU IO OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEACICHUS MTHOBEHHOMCKOPOCTH.
HccnenoBanne  COOTHOLIECHUS — MEXAY My TSMH, MPONAECHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIE TPOMEKYTKHM BPEMEHU NPU PABHOYCKOPEHHOM JIBUKECHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBHXKEHUS LIAPUKA B BSI3KOM KMAKOCTH. M3yueHue

JIBUKEHUS Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun otHocutenbHOCTH ['amuies. Ilepeii 3akoH HproTtoHa. MHepuumanbHbIE
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuidl. Btopoii 3akoH HbroToHa miis
MaTepuagbHOU TOukU. Tperuit 3akoH HprOTOHA [T MaTepUAJIBHBIX TOYEK.

3akoH BceMupHOTO TAroTeHus. Cuna tsxect. [lepBas kocMuueckast ckopoctb. Cuia
yrpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHust (mokosi, CKoJibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cwia TpeHUsI CKOJbXEHUs M cujia TpeHus mnokos. Kospduuuent tpenus. Cuna
COIPOTHUBIICHUS MPU ABUKCHUHU TEJA B KUJKOCTHU WJIN rase.

[TocTynarenbHOE U BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CuIbl OTHOCHUTENBHO OCHU BpamieHus. [liedo cuibl. YcinoBus paBHOBECHS
TBEPJOIO Tea.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: IOIAIIWITHUKHN, IBUXKCHUE
HCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIUY.

CpaBHeHUE MacC B3aMMOJEHCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JiepopMarium.

HesecomocTs. Bec Tena npu yckopeHHOM noabEéMe U nageHun. CpaBHEHUE CUJT

TPEHUS MMOKOSI, KAYEHHUS U CKOJIbIKECHUS.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamopuvie padomul

N3ydenue ABM>XeHUs OpyCcKa 10 HAKIOHHOW TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHWJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pa3siie, OT X JaedopManum.

HccnenoBanue ycinoBuid paBHOBECHUS TBEPAOTO TeJa, UMEIOIIETO OCh BPALEHHUS.



Tema 3. 3akonvl coxpanenus 6 MexaHuke

NMiynsc MaTepHaIbHOM TOYKH (T€Ja), CHCTEMbl MaTEpUAIbHBIX TOYEK. VIMITyIbC CHIIBI
Y U3MECHEHME UMITYJIbCA TENA. 3aKOH COXPAaHEHUs NMITyJIbCca. PeakTHBHOE IBUKEHUE.
PaGora cuiibl. MOIHOCTB CHUIIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYKU. Teopema 00 M3MEHEHUM KUHETUYECKOH
DHEPIUH.

[lorenunanbHass oHeprus. lloTeHuumanbHas »SHeprus yrnpyro JeOpMHUPOBAHHOM
npyxuHbl. [loTeHIManbHas SHEPTUs Teja BOJIU3U MOBEPXHOCTU 3EMJIH.

[ToTeHnmanbHble M HEMOTEHUUAIbHbIE CUJbL. CBS3b PabOThl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHWYECKOW DHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHECHHsS MEXaHWYECKON
DHEPIUHu.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOHWCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONED, NMPYKUHHBIN
IACTOJIET, JBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITyJIbCA.

PeakTtuBHOE 1BHKEHUE.

[lepexoa NOTEHIUATBHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, nabopamopusvie pabomul

N3yuyeHue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBA3M pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHWYECKOM SHEPIrHM TelaHa
IIPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pazjnen 3. MousiekyJsipHasi pu3nKa U TEPMOTUHAMUKA

Tema 1. Ocro6vl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE  TIOJIOKEHHSI ~ MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUM U UX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [Juddysus. Xapaktep ABWKEHHS U
B3aMMOJIEMCTBHSI YACTHUL BeIeCTBA. MOeNn CTPOEHUS Ta30B, KUIAKOCTEN U TBEPABIX TEIU
0OBsSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ITHX Mojeiei. Macca u pa3Mepbl MOJIEKYJI.
KomnuectBo Bemectna. [locTosiHHas ABoraapo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscust.
Mogens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KUHETHUYECKOH TEOPUHU
ujeanbHOro Ta3za. AGCONMIOTHAS TeMIepaTypa Kak Mepa CpelHel KUHETUYECKOW YHEPTUn
TEIUIOBOTO ABWKEHMS vacThll rasa. Illkana temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
YpaBHeHne MenpaeneeBa—Kianeipona. 3aKoH JlanbToHA. N3omnpoueccsl B
UJICATbHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BerlecTBa. [ padudeckoe mpencraBiieHne
M30IPOLECCOB: U30TEPMa, U30X0pa, U300apa.

TexHudyeckue ycTponucTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.



Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpaduu MOJIEKYJI
OpraHUYEeCKUX COCTUHEHUH.

OmnbiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onbita [lTepHa.

OnbIThI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3auMOJIeHCTBUS. MO1eb,
WJUTIOCTPUPYIOLIAsi IPUPOAY JAABJICHHS ra3a Ha CTEHKH COCyaa.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS HJI€AJIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopuvie padbomul

Ornpenenenue Macchl BO3yXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPEHUN 00BhEMa
KOMHATBI, IaBJICHUSI U TEMIIEPATyphl BO3/IyXa B HEH.

HccnepoBanue 3aBUCHMOCTH MEXIY TApaMeTpaMu COCTOSIHUSI Pa3pEXEHHOTO rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepmonnHamuueckass cucTeMa. BHYTpEHHsAsI dHEpPrusi TEPMOJMHAMUYECKOU CUCTEMBI U
cnocoObl €€ u3MeHeHus. KonuuecTBO TemoTel M padora. BHyTpeHHss 3Heprus
OJHOATOMHOI'0  HWJECAJIbHOIrO rasa. Buuabl Temonepegayu:  TEIIONPOBOIHOCTb,
KOHBEKLUS, U3TyYeHHUE. Y JeNbHAs TEIIOEMKOCTh BelecTBa. KoaudecTBO TEIUIOTHI pU
Teionepeaaye.

[Tonsitue o0 ammabarHom mpouecce. IlepBbiil 3akoH TepMoauHAMHKHU. [IpumeHeHue
NEpPBOro0 3aKOHAa TEPMOJMHAMUKM K H30mpoleccaM. ['padpuueckas HHTEpHpeTarys
paboThI raza.

Bropoii 3akoH TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TernoBblie MammHbl. [IpuHIMIBL 1elicTBHS TEIOBbIX MauH. [IpeoOpa3oBanus sHEpPrun
B TerioBbix MammmHax. KoadduimenT none3Horo AeicTBUs TeraoBoi MamuHbl. [{uki
Kapuo wu ero koshduimeHT Mone3HOro MAeUCTBHUS. DKOJOTHYECKHE MPOOJIeMbI
TEIUIODHEPT € TUKH.

TexHHuecKkrue yCTpPOMCTBA M IPAKTHYECKOE NPUMEHEHHWE: JIBUTaTeilb BHYTPEHHETO
cropanusi, ObITOBOI XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpPEHHEW SHEpruM Teia MPH COBEPUICHUHM PaOOTHI: BBUIET MPOOKU W3
OyTBUIKM TOJl ACHCTBHMEM CXaTOro BO3AyXa, HarpeBaHue 3(dupa B JaTYHHOU TpyOKe
MyTEM TpeHHUsl (BUACOAEMOHCTPALINS).

N3MeHeHne BHYyTpeHHEN 3HEpPruM (TeMIleparyphl) Tena npu Temionepenade. OnbIT

1o aanabaTHOMY pacIIUPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoit TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTO JIBUTATElIs.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepenue yaenpHON TeIIOEMKOCTH.



Tema 3. Aepecammnvie cocmoanusn eewjecmea. Pazoevie nepexoovt
[TapooOpazoBanne wu KoHAeHcamus. Vcmapenue wu kumeHue. AOCONIOTHasS U
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HaceimieHHbli map. VYaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KATICHUS OT JaBJICHUS.
Tépmoe Ttemo. Kpucrammmueckue u amopduble Tena. AHHU30TPOIUS CBOWCTB
kpuctauioB. Kunkue kpuctamwibl. CoBpeMeHHble MaTepuanbl. llnaBnenne wu
KpUcTajuM3anus. Y aesbHas TermioTa miasieHus. Cyonumanus.
VYpaBHeHHE TETUIOBOTO OaaHca.
Texnuueckne ycTpoWcTBa M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U ICHUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU TIOJYUYEHHUS] COBPEMEHHBIX MAaTEpUajoB, B TOM YHCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBolCTBa HACBHIILICHHBIX MTAPOB.
Kunenue npy NOHMKEHHOM JTaBJICHHH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
Hab6nronenue HarpeBanus U IIaBJICHUS KPUCTAUIMUECKOro BelecTBa. [leMoHcTpanus
KpUCTAJIOB.

Vyenuueckuii axcnepumenm, 1abopamopmsie pabomol

N3mepeHre OTHOCUTEIBHOM BIAKHOCTH BO3/yXa.

Paznen 4. DinekTpoauHaAMHUKA

Tema 1. Inekmpocmamuka

DJIeKTpU3alMs TeJl. OJEKTpUYEeCKHi 3apsia. JlBa BuIa SIEKTPUUYECKUX 3apsoB.
[IpoBOAHUKH, NUAJIEKTPUKA U TMOJYHPOBOJHHUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsia.

B3aumopneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 3iekTpuyecKuid  3apsl.
OnekTpudeckoe nosie. Hanpsok€HHOCTE iieKTprudeckoro mnoss. [IpuHiun cynepno3uuun
ANEKTpUYECKUX MoJjel. JInHNKU HanpsHKEHHOCTH JIEKTPUUYECKOTO TOJIA.

PaGora cun oanektpoctatudyeckoro mojs. IloreHuman. Pa3HOCTh TOTEHIMAIOB.
[IpoBOOHUKM ¥ JUAJEKTPUKKA B AJIEKTPOCTATHUYECKOM moJie. JuanekTpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
DHeprus 3apsHKEHHOTO KOHAEHCAaTopa.

TexHudyeckre yCcTpONCTBA U MPAKTUUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, DJICKTPOMETP,
ANEKTPOCTATUYECKAsT ~ 3aluTa,  3a3eMJICHHE  DJICKTPONpUOOpOB,  KOHIEHCATOP,
KOIMPOBAJIBHBIN aIlliapar, CTPyMHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMI IEHUCTBUSA JJIEKTPOMETPA.

B3aumoericTBre HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[TpoBOIHUKM B 3JIEKTPOCTATHUECKOM TOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.



JIMBIEKTPUKH B AIEKTPOCTATUYECKOM TI0JIE.
3aBUCHUMOCTB 3NEKTPOEMKOCTH MJIOCKOIO0 KOHJEHCATOpa OT IUIOIIAIN IUIACTHUH,
PaCCTOSHUS MEXTY HUMU U TUAJIEKTPUIECKON MMPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOopA.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi
N3mepeHune 31eKTpOEMKOCTH KOHIAEHCATOpa.

Tema 2. I[locmoannwtit 3nekmpuueckuit mox. Toxu 6 paznuunvix cpeoax
DIIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. ICTOUHMKHUTOKA.
Cuia toka. I1oCTOSIHHBIHN TOK.

Hanpsixkenue. 3akon OMa Ju1s ydyacTka IEnu.

DIIEKTPUYECKOE CONPOTHUBJICHUE.  YJIEJIBHOE  CONPOTHBJIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MAPAILIEIBHOE, CMELIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaboTa snexrpuueckoro Toka. 3akoH [xoyns—JIeniia. MomHOCTh 37IEKTpUUECKOr0TOKA.
DJIIEKTPOJIBIXKYIIAsl CUJIa U1 BHYTPEHHEE COIMPOTUBIECHUE MCTOYHMKA TOKa. 3akoHOMa
JUTSI TIOJTHOM (3aMKHYTOM ) aekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAS MMPOBOJIUMOCTD TBEPABIX METAIIIOB. 3aBUCUMOCTh COMPOTUBJIEHUSIMETAILIOB
OT TeMnepaTypsl. CBEpXIIPOBOAUMOCTD.

DJIIEKTPUYECKU TOK B BakyyMme. CBOMCTBA AEKTPOHHBIX My4YKOB. [lomynpoBogHUKY.
CoOcTBeHHas U MPUMECHAs MPOBOIUMOCTD MOIYTIPOBOITHUKOB.

CoiictBa p—n-nepexoxa. [1oaynpoBoAHHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHM TOK B PAacTBOpax M paciuiaBax dJIEKTPOJUTOB. DJIEKTPOJIUTHYECKAs
IUCCOLMANNS. DIEKTPOIIHU3.

DNeKTpU4ecKuii TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBINA pa3psil.
Monnus. [1na3zma.

TexHUUecKne YCTpPOMCTBA M TMPAKTUYECKOE TMPUMEHCHHUE: aMIEpPMETpP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTEIbHBIC MPUOOPHI, dJIEKTPOOCBETUTEIIBHBIC
npuoOphl, TEPMOMETP  COMPOTHBJICHHUS, BaKyyMHBIH  JHON, TEPMHUCTOPHI U
(hoTOpPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenune CHITbl TOKA U HAIIPSKEHUSL.

3aBUCUMOCTb COMTPOTUBIICHUS [IUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TTOIIAIN
MIOINIEPEYHOT0 CEYEHN U MaTepuaa.

CmemaHHOE COeTMHEHUE POBOIHUKOB.

[Ipsimoe W3MEpPEHUE  BJIEKTPOABMXKYLIEH  cuibl. KopoTkoe  3ambIkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUSL.

3aBUCHUMOCTh COITPOTUBIICHUSI METAJIOB OT TeMmepaTypsl. I IpoBoguMocTs

AIEKTPOIUTOB.

HckpoBoii paspsa ¥ IpOBOAMMOCTD BO3/4yXa.

OIHOCTOPOHHSISI TPOBOJAUMOCTD AUO/A.



Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3ydenne cMEmanHoro COeTMHEHUS] pE3UCTOPOB.
W3mepenne SACKTPOABIKYIIEH CHJIBI  HCTOYHHKA TOKA W €ro  BHYTPEHHETO
COMPOTHUBJICHUS.
Hab6nronenue snekrposnusa.

MexnpeaMeTHble CBA3H

N3ydyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkjacce OCYyIIECTBISETCS C y4ETOM
COJIEpKaTENNbHBIX MEXKIIPEAMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTMH, XUMUH,
reorpaduu U TEXHOJOTHUHU.

Meoswxcnpeomemnvie nousimusi, CB3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO ITO3HAHMS:
ABJICHUE, HAY4YHbIN (aKT, TUIIOTE3a, GU3NYECKask BEJIMUNHA, 3aKOH, TEOpUsl, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHME CUCTEMBbl YpaBHEHHWH, JHHEWHas ¢QyHKUus, mapabdona,
runepOona, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKUIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOEKIMYU HA OCH KOOPAHMHAT, CJI0KEHHE BEKTOPOB.

Buonocus: mexaHn4eckoe JBIKEHUE B )KUBOU Ipupojae, Auddys3usi, ocMoc, TEII000MeH
KUBBIX OPraHU3MOB (BUIbI TEIUIONEPENAUYH, TEIJIOBOE PABHOBECHUE), SJIEKTPUUECKUE
SIBJICHUSI B )KMBOW IPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIbBEIIECTBA,
MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEH U Ta30B, SJIEKTPUUECKUE
CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs JUCCOLMALINS, FaJIbBaHUKA.

l'eocpagpus: B1aXXHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE IBMXKEHHUM C MCIIONIB30BAHUEM MEXAHU3MOB, YUET TPEHHUS
B TE€XHUKE, IMOAIINIIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHMS MMITYJIbCAB TEXHUKE
(paketa, BOAOMET M JApYyIHe), NBHUraTeilb BHYTPEHHErO CrOpaHHs, MapoBas TypOuWHa,
OBITOBOM  XOJIOAMJIBHUK, KOHJIMIMOHEP, TEXHOJOTMH TOJYyYEHHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE HAHOMATEpUaJOB, U HAHOTEXHOJIOTMH, JEKTPOCTaTHYECKas
3allNTa, 3a3EMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, FJEKTPOOCBETUTEIbHbIE IPUOOPHI, FAJIbBAHUKA.

11 KIIACC
Paznen 4. DieKTpoaAuHAMHUKA
Tema 3. Mazcnummnoe none. IneKmpomazHUmMHAA UHOYKUUSA
ITocTosiHHBIe MarHuThl. B3amMojelcTBHUE MOCTOSHHBIX MArHMTOB. MarHuTHOE IIOJIE.
Bektop MarHuTHOW MHAYKUMM. [IpuHIMII Cynepno3uumy MarHUTHBIX nOJIeW. JInHumM
MAarHUTHOM WHAYKUMHM. KapTuHa JMHWA MAarHUTHOM WHAYKUHUM TIOJS TMOCTOSIHHBIX
MarHuToB.
MarauTHoe 1oje MPOBOJHUKA ¢ TOKOM. KapThHa NMHUNM MHAYKIMU MAarHUTHOTO TOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHMKA W 3aMKHYTOIO KOJIBIIEBOTO ITPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Ipcrena. BzaumoaeicTBue NpoBOJIHUKOB C TOKOM.



Cuna Amnepa, €€ MOlyJIb M HallpaBJICHUE.

Cuna JlopeHua, €€ mMonaynb M HampaslIeHHE. [IBHKEHHE 3apsyKEHHOM 4YaCTHIIBIB
OJIHOPOJIHOM MarHuTHoM nosie. Pabora cuiibl Jlopenna.

SIBrieHne 3JIEeKTPOMarHUTHOM MHAYKUWH. [IOTOK BEKTOpa MarHMTHOM WHIYKIMH.
DNEeKTpOABMKYIIAS CHIIA MHAYKIUHU. 3aKOH MIEKTPOMAarHuTHON HHyKunu Papanes.
Buxpesoe ANEKTPUUYECKOE  MoJie.  ODJEKTPOABWKYINAS  CHJIa  WUHIYKIUHU
B IIPOBOJHUKE, IBHKYIIEMCS ITOCTYNAaTEIbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

WMHIyKTUBHOCTS. SBneHne  CaMOMHAYKIMHM.  OJJEKTPOJABMIKyLIass  CHJIA
CaMOMHIYKIIUH.

OHeprus MarHUTHOT'O NOJISL KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHHUTHI,
DNEKTPOMArHUThI,  DJICKTPOJBUIATENb,  YCKOPDHUTENHM  DJJEMEHTapHBIX  YacCTHII,
VHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHHE 2JIEKTPOHHOIO ITy4YKa MarHUTHBIM I0JIEM.JInHNN

MHIYKIIMA MarHUTHOTO IOJIS.

B3anmoneiicTBre AByX MPOBOAHUKOB ¢ TOKOM.Cuia

Awmrepa.

HericrBue cunbl JIopeHIIa Ha HOHBI SJIEKTPOJINTA. SIBIICHHE

AIEKTPOMAarHUTHOM UHAYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh JIEKTPOABMKYIIEH CWIBI HHIAYKIMU OT CKOPOCTH H3MEHEHHUs
MAarHATHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuu sxcnepumenm, n1abopamopmvie pabomul

N3ydeHne MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

Hccenenoanue AeMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBIECHUS 3JIEKTPOMAarHUTHOM MHIYKIIHH.

Pa3nen 5. Kosied0anusa 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUnHble KOAEOAHUA

Konebarenbnast cucrema. CBoOOJgHBIE MeXaHMUECKHE KosieOaHus. [‘apmoHMYeckue
konebanus. Ilepuon, yactora, ammnutyna u ¢asa kosiebaHui. [Ipy>KUHHBIA MasTHHK.
MareMaTtnyecknii MasTHUK. YpPaBHCHHE TapMOHWYECKMX KosieOanuii. [IpeBpamienue
SHEPIrUM MPU TAPMOHUYECKUX KOJCOAHUSX.

KonebGarenbupiii koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJICOAHWS B UACATHBHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMHU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS OHHEPrUM B HUACATBHOM
K0JIeOaTeIbHOM KOHTYPE.



[IpencraBnenne o 3aTyxaronumx KoJieOaHUSX. BBIHYKIeHHbIE MEXaHHUECKHE KOIeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

ITepemennsiil TOK. CHHYCOMIAIbHBIA EPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JICUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATTPSIAKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya U MOTPEOICHUE IIIEKTPUUECKOW SHEPIHH.
DKOJIOTUYECKUE PHUCKHU TPU MPOU3BOJCTBE 3JIEKTpPOdIHEepruu. KynbTypa MUCHONIb30BaHUS
AIEKTPOIHEPTHH B TOBCETHEBHOM KU3HMU.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DJIEKTPUUYECKUNA 3BOHOK,
TEHEPATOp MEPEMEHHOTO TOKA, JINHUU 3JICKTpONepeay.

Jlemoncmpayuu

UccnenoBanue napaMeTpoB  Ko0JIEOATEIbHOM  CHCTEMbI  (MPYKUHHBIA WK
MaTeMaTUYeCKU MasiTHUK).

Habmronenue 3aryxatomux kosiebanuii. MccienoBanue

CBOMCTB BBIHYKJICHHBIX KoJieOanuii. Habmonenue

pe30oHaHca.
CB0OOHBIE JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuumiorpaMMsl (3aBUCMMOCTH CHJIBI TOKa M HaIpsHDKEHHUS OT BPEMEHH)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc OpyU  TOCIEAOBATEIbHOM  COEAMHEHUM  PE3UCTOpa,  KaTyLIKU

WHJYKTUBHOCTU U KOHJIEHCATOPA.

Mopeinb THHUY 3JEKTPOIepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomoi

WccnenoBanne 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOAHU rpy3a HA HUTH OT JJIMHBIHUTH U
Macchl Tpy3a.

HccnepoBanue NepeMEeHHOr0 TOKA B LIENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJICHCATOpa, KaTYyIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHumHble 60IHb

Mexanuyeckue  BOJIHBL,  YCJIOBHS  PAaCIpPOCTPAHCHUS. [Tepuon. CkopocTb
pacrpoCTpaHeHUs U JTMHA BOJIHBL. [lonepeunsie u npooJibHbIe BOJIHBL. MHTEphepeHuusu
nudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMKocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS W3JIYUYEHHUS JIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTanus BektopoB E, B, VvV B ajmekrtpomarHuTHoil BosiHe. CBONCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TMpesioMJIeHUe, ToJspu3anus, Jaudpakius,
unrepdepeniuss. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[lkama  2MEKTPOMAarHUTHBIX BOJH. [IpuMeHeHHEe  3INEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHuunel paguocBs3u u  TeneBuacHus. Paamonoxanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHUUecKne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
YAbTPAa3BYKOBAsl JIMATHOCTMKA B TEXHUKE W MEAULHHE, pajaap, paauONpPUEMHUK,
TeNeBU30p, aHTeHHa, Teaedon, CBU-neys.



Jlemoncmpayuu

OO0pa3oBaHue U pacrpocTpaHEHHE MONEPEUHbIX U MPO10JIbHBIX BoJIH.KoneOmtomeecs Teno
KaK MCTOYHUK 3BYKa.

Habntoienue oTpaskeHus U NpeaoMIIeHHs] MeXaHMuecKuxX BosiH. Habmonenue
uHTepepeHI U AUPPAKINH MEXaHUYECKUX BOIH.3BYKOBOM pE30HAHC.

HabuntoieHue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M M 4acTOTOH
KOJIEOaHMII.

HccnenoBaHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaXEHUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, uHTepepeHus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. [ IpsaMonnHenHoe pacipoCTpaHEHUE CBETA B OTHOPOJAHONUCPEE.
JIyu cBeTa. ToYeUHBIN UCTOYHHUK CBETA.

OtpaxkxeHnne cBeTa. 3akoHbl oTpaxeHuss cBera. lloctpoenne  u300paxeHUi B
IJIOCKOM 3€pKalle.

[Ipenomiienne cBeTa. 3aKOHbI MPEJIOMIICHHA CBeTa. AOCOJIOTHBIM IOKa3aTenib
npenomiuenus. [lonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbld  yros MOJHOTO
BHYTPEHHETO OTPAXKCHMUS.

Hucnepcus ceeta. CioxHbI cocTaB 6enoro cera. LBer.

Cobuparone u pacceuBawomme auH3bl. ToHkas nuH3a. DOKycHOe paccTrosiHue U
ONTHYECKas CuiIa TOHKOM JMH3bL. [locTpoeHue u300pakeHHid B COOMpAOIIMX U
pacceuBarolmx JnH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUEHUE, JaBAEMOE JINH30M.
[Ipenensl TpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas onrtuka. WuaTtepdepenuus ceta. KorepeHTHbIE HWCTOYHUKHU. Y CIOBUS
HaOIIOACHUS MAKCUMyMOB U MUHUMYMOB B HMHTEP(PEPEHIIMOHHOM KapTHUHE OT ABYX
CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBeta. JudpakuvonHas pemérka. YcloBUE€ HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB IpHU NaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha JU(MPAKLIMOHHYIO PEIIETKY.
[Tonsapu3zanus ceera.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, ¢oToamnmapar,
MPOEKIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OINTHKA, TU(PaKIUOHHAS
pEIIETKA, MOJISIPOUL.

Jlemoncmpayuu

[IpssmonuHeitHOE pacIpoCTpaHEHUe, OTPAKEHUE U IPEIOMJIICHUE  CBETA.
OnTtuyeckue npuOOpBHI.

[TonHOE BHyTpeHHEE OTpaxkeHue. MoAenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIIA.

Habmronenue unrepdepeHimu cera.

Hab6nronenue nudpakium ceera.

Habmronenue nucnepcuu cBeTa.



[Tonydenue cuekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cniekTpa ¢ momolbio audpakiruoHHon pemérku. Habmonenne
ITOJISIPU3ALIMH CBETA.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomul

N3mepenne nokasareins npenomMieHus crekia. MecmenoBanne

CBOMCTB n300pakeHuit B tnH3ax.Habmonenue nucnepcun

CBETA.

Pa3jen 6. OcHOBBI crieMAJIbHONH TEOPUH OTHOCHTEIbHOCTH

['pannbl TPUMEHMMOCTH KJIACCUYECKOM MeXaHWKHU. [locTynaTel cnenuaibHOM Teopuu
OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTh MOJYJsI CKOPOCTH CBE€Ta B BAKyyM€, IPUHIIUII
OTHOCHUTCIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aME/IJICHNE BPEMEHU U COKPAILICHUE JJIUHBL.
DHEpPrusi U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MACCBI C HEPTUEH U UMITYJILCOM PEISATUBUCTCKON YACTUIIBI. DHEPTHUs TTOKOSI.

Pa3znen 7. KBanroBasi pusuka

Tema 1. Dnemenmot K6aHMOGOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTUS U UMITYJIIBC
¢doToHa.

OtkpbiTue u uccienoanue @orosdpdekra. Omnbitel A.I. CrosietoBa. 3aKOHBI
dbotoapdexra. VYpaBHenue OunmTeitHa A pororddexra. «KpacHas rpaHHIIa»
dhororddexra.

Haenenue cBeta. Omnwitel II.LH. JleGenera.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckne ycTpoicTBa M TMPaKTUUECKOe MpUMeHeHue: (OTodJeMEeHT, (OTOJATUHK,
COJIHEYHasi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢QheKT Ha YCTaHOBKE ¢ IIMHKOBOM TLIIACTHHOM.

Uccnenosanue 3akoHOB BHElTHET0 (poTtorddekra.

Creroauo.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa nmo paccessHuto o-yactuil. [lmanerapHas
monenb aroma. [locrtymarer bopa. M3nydenue u morunoreHne (GOTOHOB MPH MEPEXOe
aToma C OJHOTO YPOBHS SHEpPruu Ha Jipyroi. Buael cnektpoB. CHEKTp YpOBHEU SHEPTUU
aToMa BOJOPOJA.

BonnoBele cBoiicTBa yactuil. Bonusl ne bpoitnsa. KopmyckyasipHO-BOJIHOBOM Ayanu3M.
CHoHTaHHOE U BBIHYXJECHHOE U3TyUYCHHUE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: CIEKTPAJIbHBIM aHAIN3
(cmekTpockon), J1a3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogpens onbita Pezepdopna.

Onpenenenue AJIMHBI BOJHBI J1a3epa.

Hab6nronenue nuuedyaTsix CIeKTpOB u3ydenus.J1azep.
Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
Hab6nronenue muHEHYaToOro CIeKTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JOKa3bIBAIOIIUE  CIOXKHOCTh  CcTpoeHus  siapa.  OTKphITHE
paanoakTuBHOCTH. OmbiThl Pesepdopra mo ompeneneHrio cocTtaBa paJdOaKTHBHOIO
uznydenus. CBoiicTBa anbda-, Oera-, raMMa-u3iydeHus. BiausiHue pagnoakTMBHOCTH Ha
KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykinoHHas moxens siapa ['elizenOepra— MBaHeHKO.
3apsn aapa. MaccoBoe uncio saapa. M30tormnsr.

Anbda-pacnaa. DIeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. I'aMMa-u3myuyeHue.
3aKOH paJMOAaKTUBHOTO pacIaja.

OHeprusi CBSI3M HYKJIOHOB B siape. Snepubie cuibl. [edekT maccel sapa.

SAnepHble peakuuu. Jlenenue u CUHTES sIEp.

Snepubiit peakrop. Tepmosinepusiii cuHte3. [IpoOreMbl U MEPCHEKTUBHI SACPHOMN
DHEPreTUKHU. JKOJIOTHUYECKHAE ACTIEKTHI IAEPHON DHEPTETHUKH.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metonabl HaOMIOAEHUS U PETHCTPALMU BJIEMEHTApHbIX YacThll. DyHIaMeHTaIbHbIE
B3auMO/JIeCTBUS. EAMHCTBO hM3MYeCKOl KapTUHBI MUPA.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: NO3UMETP, KaMepa BuiibcoHa,
SJIEPHBIA peakTop, aTOMHast boMOa.

Jlemoncmpayuu

Cu€TYnK MOHU3HUPYIOIINX YaCTHII.

Yuenuueckuu sxcnepumenm, 1abopamopnvie padbomul

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3jen 8. JjieMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

OTarnbl pa3BUTHUS aCTpOHOMMHU. [IpUKIaIHOE U MUPOBO33PEHUECKOE 3HAYCHUEACTPOHOMMUH.
Bup 38é31H0T0 HeOa. Co3Be3aus, spKue 3BE3/bI, TIJIAHETHI, UX BUAUMOE IBUKEHUE.
Conneunas cuctema.

Connne. ConHeuHass akTUBHOCThb. Mctounumk sHepruu CoiHila U 3BE3A. 3BE3JBI, HX
OCHOBHBIC XapaKTEPUCTUKH. JlmarpaMma «CHEKTpadbHbIA KIAaCC — CBETUMOCTBY». 3BE3/bI
I'JIaBHOM TIOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTDL «Macca — CBETUMOCThY JJIS 3BE3]] TJIaBHOU
MocjaeA0BaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHbIE MPEACTaBICHUSIO
MPOMCXOXKICHUH 1 dBoJIFolnKM CoJIHIIa U 3BE3. DTallbl )KU3HU 3BE3.

Mueunsiii [TyTe — Hamia [Nanaktuka. [Tonoxenue u qeuxenue CosHia B ['anakTuke.

Turnbl ranakTuk. Paguoranaktuku u kBasapbl. UEpHbIE IbIPHI B siApaxX rajJaKkTHK.



Bcenennas. Pacmmipenne Bcenennoit. 3akon Xa00ma. Paszberanue ranakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHE.

MacirabHas CTPYKTypa Bceenennoii.
MeraranakTuka. Hepewménnsie poOJIEMBI
aCTPOHOMMH.

Yuenuueckue nabnrooenus

HaOnrofgeHuss HEBOOPY)KEHHBIM TIJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
TIPWIOKCHUH I ONPEIeIICHUS MTOJI0XKEHUS HEOSCHBIX 00bEKTOB Ha KOHKPETHYFO
JIaTy: OCHOBHBIE c03Be3/1ss CeBEpHOro MOyIIapus U SIPKHUE 3BE3IbI.
Habmronenus B teneckon JIynsl, manet, Maeunoro [lyTu.

O6o01maromee NOBTOpPeHUE

Ponb pU3MKM ¥ aCTPOHOMUH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHON
U 3TUYECKON cdepax AeATeIbHOCTH 4YeNOBEKa, pojlb W MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOM HAYyYHOW KapTHHE MUPA, POJIb PU3NUECKON TEOPUU
B (OpMUpPOBaHUU TMPEACTAaBICHUN O (PU3MUECKOW KapTUHE MHpa, MECTO
¢u3znyeckoil KapTUHBI MHpa B OOLIEM psAOYy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX ITPEACTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocyliecTBisercs ¢
Y4ETOM COJIEPIKATENBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMU MaTeMaTHKH,
OMOJOrMU, XUMHUH, reorpa(puu U TEXHOJIOTHH.

Meowxcnpeomemnvie nowsmusi, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAay4YHOTO
NO3HAHU: SIBJICHHE, Hay4YHbIH (akT, runoresa, punueckas BEIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.
Mamemamuxa: pellieHUE CUCTEMbl YPABHEHHM, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPBI M HUX MPOEKIMH HA OCH KOOPJMHAT, CI0XEHUE BEKTOPOB,
MIPOU3BOIHBIE AJIEMEHTApHbIX (PYHKIUH, MpPU3HAKUA MOAOOUS TPEYroJbHUKOB,
oTpejiesieHHE TUIONIAINA IOCKUX (PUTYp U 00bEMa Tell.

buonoeusa: »>nekTpuyeckue SBIEHHUS B OKUBOM Mpupoje, KosieOaTelnbHbIE
JNBWKEHUS B JKMBOW TIPUPOJAE, ONTHYECKHE SIBJICHUS B JKUBOW NPHUPOJE,
JNEUCTBHE DPaJHALMK HA )KUBBIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAss CTPYKTypa TBEPIBIX
T€J, MEXaHWU3Mbl O0pa30BaHUSl KPUCTAIMYECKOW PEIIETKH, CHEKTpalbHBIN
aHaJu3.

l'eoepaghus: MarHUTHBIE TOJIIOCA 3E€MJIM, 3aJIEKU MAarHUTHBIX pyl, (poTochEMKa
36MHOM NTOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSCEHU.

Texnonocusa: JWHWAW  DIIEKTPONEpPENAd, TEHEPATOp IMEPEMEHHOIO  TOKa,
AIEKTPOABUTATENb, MHAYKIMOHHAS I€4Yb, pajap, paJuONpPUEMHHK, TEJIEBHU30D,
aHTeHHa, Tenedor, CBY-meub, MpOCKIMOHHBIA anmapar, BOJIOKOHHAs OITHKA,
coJIHEUHas OaTapes.



TemaTuuyeckoe NVIAHUPOBAHUE

10 kaacc (684)
Koax- Tema IleneBbie OpUEeHTHPBI
BO PIIB

9acoB

5 ®u3nKa U METOJIbI 130.2.5.3.5. ®usuueckoe Bocnuranue, GOpMUPOBAHUE KYIbTYPbI
HAY4YHOI'O MIO3HAHUS 3JI0POBbSI U SIMOLIMOHAILHOTI'O OJIarOMOIy Hus:

5 KiHeMaTHKa MOHIMATb U BLIPRXKATD B IIPAKTHCCKOH IEATENLHOCTH LICHHOCTD

YKHU3HH, 3]I0pPOBbsI U O€30IIaCHOCTH, 3HAUEHHE JTUYHBIX YCUIIUIL B

7 Junamuka COXPaHEHHMHU U YKPEIUICHUH CBOETO 37I0POBbS U 3/I0POBBSI IPYTUX

JIFOJIEH;
3aKOHBI COXPAHEHUS B . .

6 MEXAHIKE coOuI01aTh MpaBwiia TUYHONW U OOIIECTBEHHOM O€301IaCHOCTH, B TOM

OCHOBDI qucie 6e3011acHOro MOBEACHUs B MH(MOPMAIMOHHOMN Cpesie;
BBIpA)KaTh HAa MPAKTUKE YCTAaHOBKY Ha 3JI0POBBI 00pa3 KU3HU

9 MOJIEKYJISIPHO- .

. (3mopoBo€ nHUTaHuE, COOI0IEHNE TUTUEHBI, PEKUM 3aHATUN U OT/IbIXA,
KHHETHYECKOU TEOpPHUHU
OCHOBEL pEryIsipHYIO (QU3UYECKYIO aKTUBHOCTD), CTPEMIICHHE K (PH3NIECKOMY

10 COBEPILEHCTBOBAHUIO, COOIIONAIOLINI U MpOoNaraHupyoIui

TEPMOJIMHAMHKHI . .

0e30macHbIi U 37J0pOBBI 00pa3 KU3HU;
ArperaTtHblie

130.2.5.3.6. TpyaoBoe BociuTaHue:

S COCTOAMHA BELIECTRA. yBaXKaTh TPY, PE3YyIbTATHI TPYAA, TPYIOBBIE U TPOPECCHOHATHHBIE
®da30BbIC IEPEXO/IbI g ’

JOCTHDKEHUS CBOMX 3€MJISIKOB, MX BKJIaJl B pa3BUTHE CBOETO

10 DIEeKTpOCTaTHKA IIOCEJICHM S, Kpasi, CTPaHbl, TPYAOBbIE JOCTHKEHHS POCCUHCKOTO
IToCTOSIHHBIN Hapoaa,

1 IEKTPUYECKHH TOK. HPOSIBJIATH CLIOCOOHOCTH K TBOPYECKOMY CO3HIATEIIbHOMY COIHATIBHO
TOKH B Pa3IMuHBIX 3HaYMMOMY TPYJly B JJOCTYIIHBIX 10 BO3PAacTy COLIMATIbHO-TPYIOBBIX
cpeiax POJISIX, B TOM YHCIIE MTPEIIPUHAMATEIBCKON JICATEIIEHOCTH B YCIOBHX

CaMO3aHATOCTH UM HaEMHOTO TPY/a;
130.2.5.3.8. LleHHOCTH HAYYHOTO TIO3HAHMUS:
JIeSITeIbHO BhIpaXKaTh [103HABATEIbHBIE HHTEPECH! B PA3HBIX
MPEAMETHBIX 00JIACTAX C YUYETOM CBOMX MHTEPECOB, CIIOCOOHOCTEH,
JOCTHXKEHHUM;
00J1a1aTh IPEICTABIICHUEM O COBPEMEHHOM HAyYHOH KapTHHE MUpAa,

2 [ToBTOpEeHue JOCTH)KEHUSX HAYKU U TEXHUKH, apIyMEHTHPOBAHHO BhIPasKAIOIINHA
MOHMMaHHE 3HAYCHHUSI HAYKU B )KU3HU POCCHUICKOTO OOIIECTBa,
o0ecrieyeHnt ero 6€30MacHOCTH, F'YMaHUTapHOM, COLIUAIbHO-
HKOHOMHUECKOM pa3BuTHU Poccuu;
JEMOHCTPUPOBATH HABBIKM KPUTHUYECKOT'O MBIIIICHHSI, OTIPEICICHUS
JIOCTOBEPHOM Hay4YHOW MHPOPMALIMU U KPUTUKH aHTHHAYYHBIX
MPEJICTaBICHU I

11 kumacc (68 u)
Kon- Tema I{eneBbie OpUEHTUPEI
BO PIIB

4acoB
MaruauTtHoe nosie. 130.2.5.3.2. IlarpnoTHUyECKOE BOCIIUTAHUE:

11 DJIeKTpOMarHuTHAs MIPOSIBIISITH JESTEIbHOE IEHHOCTHOE OTHOIICHUE K
UHTYKIUS HUCTOPUUYECKOMY U KYJIBTYPHOMY HaCIEINI0 CBOETO U

9 MexaHnueckue u IpyTuX HapoaoB Poccuu, TpaaumusM, pa3aHuKaM,

9JICKTPOMAIHUTHBIC KoJieOaHus

IMaMATHUKAM HAapOJOB, ITPOXKUBAIOIINX B pO,[[HOI71 CTPAHC —




Mexannueckue n

5
2JICKTPOMArHUTHBIC BOJTHBI

10 Onruka

4 OCHOBBI CIEUATIBHON TEOpUU
OTHOCUTEIILHOCTHU

6 DieMeHTHI KBAHTOBOW OITUKU

4 Crpoenue aToma

5 ATOMHOE AP0

7 DNeMEeHThl aCTPOHOMUU U
acTpou3uku

4 O06o0maroiiee MOBTOPEHUE

Poccuu;

130.2.5.3.6. TpynoBoe BocIUTaHUE:

yBaXXaTh TPYH, PE3YIAbTAThI TPYAA, TPYIAOBBIC U
npodeccroHaIbHbIE JOCTHKEHUS CBOUX 3EMIIIKOB, UX
BKJIa/I B Pa3BUTHE CBOETO IOCENICHHSI, Kpasi, CTPaHHI,
TPYIOBbIE JOCTH)KEHHSI POCCUICKOTO HAapo/Ia;

MPOSIBJISTH CIOCOOHOCTH K TBOPYECKOMY CO3HIATEIEHOMY
COIMAJIBHO 3HAYNMOMY TPYJY B IOCTYIHBIX IO BO3PACTY
COLIMAIIBHO-TPYIOBBIX POJISIX,

BBIPayKaTh OCO3HAHHYIO TOTOBHOCTH K ITOJy4ECHUIO
npo¢eCCHOHATLHOTO 00pa30BaHMsl, K HEIPEPHIBHOMY
00pa30BaHUIO B TEUCHHE KU3HH KaK YCIOBHIO YCIICITHON
npodeccnoHaTEHOM U 0OIIECTBEHHON ACSITETbHOCTH;
MOHUMATH CIIEU(UKY TPYIOBOH AEATEIBHOCTH,
peryIupoBaHHs TPYAOBBIX OTHOIICHUH,
caM000pa3oBaHus M MPOPEeCCHOHATIBHOM
CaMOTIOJrOTOBKY B MH(POPMAITHOHHOM
BBICOKOTEXHOJIOTMYECKOM OOIIECTBE, TOTOBBIH YUUTHCS U
TPYIUTHCS B COBPEMEHHOM OOIIECTBE;

OpPUEHTUPOBATHLCS HA OCO3HAHHBIN BBIOOP cepbl
TPYIOBOH, IpohecCHOHANBHON NESTeIHHOCTH B
POCCHIICKOM OOIIECTBE € YYETOM JTMYHBIX JKU3HEHHBIX
IUIaHOB, MOTPEOHOCTEH CBOEH CEMbH, OOILECTBA.
130.2.5.3.8. LleHHOCTH HAYYHOTO TIO3HAHUS:

00J1a/1aTh MpeJCTaBICHHEM O COBPEMEHHON HAyYHON
KapTHHE MHpPA, JOCTIKEHUSIX HAYKH U TEXHUKH,
apryMEHTHPOBAaHHO BBIPAKAIOIINI TOHUMAaHUE 3HAYCHUSI
HayKH B )KM3HU POCCUUCKOTO OOIIECTBA, 00ECIIeUYeHUHN
ero 0e30MacHOCTH, TYMaHUTAPHOM, COLIMAIbHO-
HKOHOMHYECKOM pa3BuTHH Poccum.




