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1. MACIHIOPT PABOYEM MMPOT'PAMMBI ITPEJJMETA ®U3UKA

1.1.001acTh NPpUMEHEHHUA MPOrPaMMBbI YU4eOHOI0 peaMeTa

Peanuzamnus cpennero odbmero odpaszoBanus B npeaenax OIl CIIO mo mporpamme
MOATOTOBKM  CIEUUAIMCTOB CpeaHero 3BeHa 1no creuuanbHocTd 34.02.01
«Cectpunckoe aeno» B coorserctBuu ¢ PI'OC CIIO no cnenumansHoct 34.02.01
«Cectpunckoe geno» ¢ ydetoM TpeboBanuit @OI'OC cpemnero oOmiero
oOpa3oBaHusl, YTBEPXKIEHHOro mnpukazoM MwuHoOpHayku Poccuu ot 17.05.12 Ne
413, ¢ U3MEHEHUSIMU BHECEHHBIMHU IMpUKa3zaMd MUHUCTEPCTBA MPOCBEUICHUS
Poccuiickoit ®@eneparun ot 12 aBrycra 2022 Ne732 ot 27.12.2023r. Nel028 wu
dbenepanpHO  00pa30BaTEILHOM MPOTPaMMBI CpeHEro o0OIIero oOpa3oBaHUs,
YTBEPKICHHOU TprKka3zoM MuHuctepcTtBa npocseuieHuss Poccuiickon dDenepanuu
ot 18 mas 2023r. Ne371.

1.2.00mas xapakTepucTHKa y4eOHOro npeamera

[Iporpamma o ¢usuke 6a30BOTO YPOBHS HA YPOBHE CpeHEro oOIero oopa3oBaHus
pazpaboTaHa Ha OCHOBE TMOJOXEHUH M TpeOOBaHMU K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTesibHOM mporpammsl, npeactaBieHHbIXx B PI'OC COO, a Takxke ¢
yaétoM (penepanpHOI paboueil MporpaMMbl BOCTIMTAHKS M KOHIIETIITUN TIPETIOIaBAHMUS
yuebHoro mpenMera «®dusumka» B 00pa3oBaTeNbHBIX oOpraHuzauusax Poccuiickoii
®denepanyu, peaiu3yoX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMABI.

1.3. Hean y4eOHOro mpeamera
dbopMHUpOBaHUE WHTEpEca U CTPEeMJICHHS, OOYyYAIOMIMXCS K HAyYHOMY H3YUYEHHUIO
OPUPOABL, PA3BUTHUE UX UHTEIUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM;
pa3BUTHE TIPEACTABICHUM O HAyYHOM MeETOAE€ TNOo3HaHUA U (HOPMHUPOBAHUE
MCCJIeI0BATEIHCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTara HW3y4YeHUsS OCHOB
CTpOEHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DM3HUKU;
dbopMHupoBaHUEe yMEHUN OOBSCHATH SBJICHHUS C WCIONB30BAaHUEM (HUIUIECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTEIbCTB;
dbopMHpOBaHWE TIPEACTABICHWA O poiid (GU3UKA IS Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.
JocTu:keHne 3THX LeJiell o0ecnedynBaeTcsl pelieHHEM CJeAyIONIUX 3a/Ja4 B
npoiuecce u3y4eHus Kypca (pM3MK Ha YPOBHe cpeJHero o0mero oOpa3oBaHusi:
NpUOOpETeHUE CHUCTeMbl 3HaHMM 00 oO0nwMX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOPHUSIX, BKJIFOYAS MEXaHUKY, MOJIEKYJISIPHYIO busuky,
ANEKTPOJMHAMUKY, KBAHTOBYIO (DM3HUKY M 3JIEMEHTHI aCTPODU3HUKY;
dbopMHpOBaHUE YMEHUU MPUMEHATh TEOPETHUYECKUE 3HAHUS I OOBSICHEHUS
bu3MYeCKUX SBJICHUM B MPUPOJE M ISl NPUHITHS MPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;
OCBOCHHE CIIOCOOOB PENICHHS Pa3IWYHBIX 3a7ad C SBHO 3aJaHHON (PU3NUecKon
MOJIETIbIO, 3a/1ay, MOAPA3yMEBAIOLIUX CaMOCTOSITENIbHOE CO37aHue (HU3HUECKOM
MOJICIIH, aJICKBATHON yCIOBUSAM 3a/1a4H;
MOHUMaHUEe (PU3NYECKUX OCHOB W MPHUHIIUAIIOB JIEUCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAOIIYIO CPEY;
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OBJIAJICHUE METOAAMHM  CAMOCTOSITENBHOIO  IUIAHUPOBAaHUS M NPOBEIACHUSA
bu3nueckux  HIKCHEPUMEHTOB, aHalW3a W HMHTEpOpeTanuud  uHGOpMaluy,
ONPENEIIEHNS JOCTOBEPHOCTH MOJYyYEHHOTO PE3YJIbTATA;

CO3[JaHWE YCIOBUM JUIl Pa3BUTHA YMEHUH NPOEKTHO-HCCIEN0BATENBCKOM,
TBOPYECKOU IEATEIBHOCTH

1.4 Mecto yueoHoro npeamera ¢usuka B crpykrype IIICC3

VYueOHbiii mipeamMer (usnka SBISIETCS YYEOHBIM MPEAMETOM 00s3aTeIbHON
npeaMeTHOW o0macTh  «ectecTBeHHble Haykm» @I'OC  cpemHero oOrmiero
o0pa3oBaHUs.
B ydebHOM miaHe oOpa3oBaTenbHOM MNpOrpaMMbl YUYEOHBINM MpeaMeT «hu3uKay
BXOJUT B cocTaB oOmieo0pa3oBarensHOro Imukia. [lpu 3ToM m3ydeHue yueOHOTO
npeaMeta (uU3MKa TPEIyCMOTPEHO Ha 0a30BOM YypOBHE U HAMpaBJICHO Ha
JTOCTHKECHHUE TMIHOCTHBIX, METOTIPEAMETHBIX U TIPEIMETHBIX PE3yJIbTaTOB.

2. Ilnannpyemble pe3yabTaThl 0CBOEHHSI Y4eOHOT0 nmpeaMera « Dusuka»
OcBoenue coaepxkanusi mpeamera «dusukay oOecreuynBaeT ITOCTHKEHUE
O0OyJarOIIMMUCS CISAYIONUX Pe3yIbTaTOB:
* TUYHOCHIHBIX
JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS ydeOHOTO mpenmera «Du3uMKa» TOHKHBI
OTpaxkaTb TOTOBHOCTb U  CIIOCOOHOCTh OOYYarOHIMXCS ~PYKOBOJICTBOBATHCS
c(hOpPMHUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3WTUBHBIX  BHYTPEHHUX  yOEXKIEHUH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM ILIEHHOCTSAM POCCHUHUCKOT0 OOIECTBa, PACHIUPEHHE KU3HEHHOTO
ONbITA U OIbITA JEATEIIBHOCTH B MPOLECCE PEATU3ALMU OCHOBHBIX HAINpPABICHUMN
BOCIIUTATEIBHON JIESITEIBHOCTH, B TOM YHCJIE B YACTH:
1) rpaaaHCKOro BOCIMTAHUSA:
c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3ZHMIIMK OOYYaIOMIErocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUICKOrO OOIECTBa; NPHUHATHE TPATUITMOHHBIX
OOIIEYEeIOBEUECKNX  TYMAaHUCTUYECKHMX W JICMOKPAaTUYECKHX  I[EHHOCTEH;
FOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B MHTEpEcax TIPaxIaHCKOIro
oOIecTBa, y4acTBOBaTh B CaMOYMPABJICHWH B 00pa30BaTELHON OpraHU3AINM;
YMEHHUE B3aUMOJCHUCTBOBATh C COLIMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKUMSIMM Y Ha3HAY€HUEM; TOTOBHOCTh K TYMAaHMTAPHOH U BOJIOHTEPCKOM
NEATEIIbHOCTH;
2) NaTPHOTHYECKOr0  BOCHUTAHUS:  CHOPMUPOBAHHOCTH  POCCUMCKOM
IPAXKIAHCKOM  MIAEHTUYHOCTH, NATPUOTU3MA; LEHHOCTHOE OTHOLICHHE K
rocyJapCTBEHHbIM CHUMBOJAM, JOCTHXKEHUSM POCCUUCKUX YYEHBIX B 00JaCTH
(hU3UKHU ¥ TEXHUKE;
3) AyXOBHO-HPABCTBEHHOI0 BOCHUTAHUA: CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUA, DJTUYECKOTO TIOBEACHHS; CIIOCOOHOCTh OIICHMBATh CUTYaIlui0 |
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBECHHBIC
HOPMBI U LICHHOCTH, B TOM YHUCJI€ B JECSATEIBHOCTH YYEHOIO; OCO3HAHUE JUYHOIO
BKJIaJIa B IOCTPOCHUE YCTOMUMBOTO Oy IYIIETO;
4) 3CTETHYECKOr0 BOCIMTAHUA: SCTETUYECKOE OTHONIEHHWE K MHUpPY, BKIIOYas
ACTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;



5) TpyaoBOro BocnmuTaHMsI: MHTEPEC K paziMuHbIM chepaMm mnpodeccuoHaaIbHON
JEeSTETPHOCTH, B TOM YHCJIC CBSI3aHHBIM C (PU3UKOW M TEXHUKOU, YMEHHE COBEPINAThH
OCO3HAHHBIA BBIOOpP Oynaymiedl mnpodeccun ©W peann30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUTAHBI; TOTOBHOCTH W  CHOCOOHOCTH K  OOpa3oBaHUIO U
camMo00pa3oBaHuIo B 00JaCTH (PU3UKU HA MPOTSHKEHUHU BCEH JKU3HH,

6) 3K0J10rM4YeCKOro BOCMUTAHUA: CHOPMHUPOBAHHOCTh IKOJIOTUIECKON KYIbTYPHI,
OCO3HAHHWE TJIO0ATBHOTO XapakTepa AKOJIOTHYECKUX MpOOJieM; TIIAaHUPOBAHHUE M
OCYLIECTBIICHUE JIEMCTBUM B OKPYXKAIOIIEW CpPEAE HAa OCHOBE 3HAaHUA LIEJEU
YCTOMYMBOTO pPa3BUTHSl 4EJIOBEUECTBA; PacuiupeHue ombITa JAESATeIbHOCTU
AKOJIOTMYECKON HAINPaBICHHOCTH HAa OCHOBE UMEIOIIUXCS 3HAHUH 110 (U3HUKE;

7) UEHHOCTHM HAYYHOI0 TO3HAHHUS: CHOPMUPOBAHHOCTL MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (DU3NUECKON HAYKW;
OCO3HAHME IIEHHOCTH HAyYHOW NESITEIBbHOCTH, TOTOBHOCTh B IPOIIECCE H3YUYCHHS
(U3UKK  OCYIIECTBJIATH MPOCKTHYID M HCCIEI0BATEIbCKYI JICSITEIHHOCTh
WHIVBUTyAJIbHO U B TPYIIIIE.

*mem anpewnemublx:

MertanpenMeTHbIe  pe3ysibTaThl  OCBOEHHMsSI OCHOBHOH  00pa3zoBaTenbHON
HpOTrpaMMBbI JTOJIKHBI OTPaXkathb:

[To3HaBartesnbHbIE YHUBEpPCAIbHBIC yUeOHbIE eCTBUS.
Ba3oBble Jjornyeckue AeicTBUA:

CaMOCTOATENbHO  (popMynupoBaTh M aKTyaJH3UpoOBaThb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpenessATh LeNu JeSTeIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH HX
JTOCTUKECHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCCMaTPUBAEMbIX (PU3NYECKUX
SABJICHUSIX; pa3pabaThiBaTh IUIaH peIIeHUs MPOoOJIeMbl C y4€TOM aHalu3a
UMEIOILIUXCA MaTepPUATIbHBIX U HEMaTEepPHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE pE3YJIHTATOB
LEJISIM, OIICHUBATh PUCKU MOCIEACTBUM JEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOIHATH PabOTy B YCIOBHUSX PEAJbHOT0, BUPTYAIbHOTO M
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MTPU PELICHUN KU3HEHHBIX MPOOIEM.

Ba3oBbIe uccieaoBaTe/bLCKHeE JeiCTBUA:

BIAJCTh HAy4YHOM TEPMHMHOJIOTHEH, KIIOYEBBIMU TOHATHUSAMH M  METOJaMH
¢u3nueckoil Hayku; BIaleTh HaBBIKAMU y4€OHO-HCCIIEOBATENbCKON U MPOEKTHOM
ACSTeNIbHOCTH B 00nacTd  (PU3UKHU, CIOCOOHOCTHIO H  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ad (PU3UYECKOTO COJEp)KaHus,
MPUMEHEHUIO Pa3IMYHbIX METOIOB MTO3HAHMUS,

BJQJE€Th BHUJAAMU JEATEIBHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPETAllUM, TMPEoOpPa30oBaHUI0 M NPUMEHEHUI0O B PAa3IMYHBIX Yy4eOHBIX
CUTYaIUsX, B TOM YUCJIE MIPHU CO3JaHUH YU€OHBIX IPOEKTOB B 001aCTU (DU3HKHY;
BBISIBJISITH IPUYUHHO-CJICJICTBEHHBIE CBSI3U M aKTyalIU3UpPOBaATh 3a/a4y, BbIIBUTaTh
runoTesy e€ pemeHus, HAaXOJUTh AapryMeHThl /s JO0Ka3aTelbCTBa CBOMX
YTBEP>KICHHMIA, 33/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;



aHAIM3UPOBaTh IMOJYYEHHBIE B XOJI€ PEUICHUs 3aJadyl Pe3yibTaTbl, KPUTHUYECKU

OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHECHNUE B HOBBIX YCIIOBUSIX;

ctaBuTb u (opmymupoBaTh COOCTBEHHBIC 3aJadud B  00pa30BaATEIBHOU

JESTETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKHY;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHSIM, OIEHUBATh MPHUOOPETEHHBIHN OIIBIT;

yMETb  MEPeHOCUTh 3HaHUs 10  (u3uKe B  MPAKTUYECKYI0  00JIacTh

KU3HEICATSIHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OpUrHHAIbHBIE TOAXOAbl U PEIICHNUS;

CTaBUTb MPOOJEMBI U 33724, JOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

PabGora ¢ unpopmaumeii:

BJIAJ€Th HABBIKAMHM TIOJy4eHHs WHOOpMaIMU (DU3UUECKOTO COACpKAHUA U3

MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATENbHO OCYIIECTBISATh IOWCK, aHaJM3,

CUCTEMATHU3AlMI0 W MHTEPIPETAIMI0O MHPOpPMALUU Pa3IUYHBIX BUAOB U (opm

MIPEICTABIICHHS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

WCITIOJIB30BaTh CPEACTBA MH(DOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA B

pEIICHNN KOTHUTUBHBIX, KOMMYHUKATHBHBIX ¥ OpPTaHU3AIMOHHBIX 3a1ad ¢

coOmoienneM TpeOOBaHW HPTOHOMHKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,

pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HWHOOPMAITMOHHON

0e30MacHOCTH;

CO3/71aBaTh TEKCThl (PU3MUYECKOTO COACPKAHUSA B PaA3IMYHBIX (opMarax ¢ Y4ETOM

Ha3HauYeHUs MHGOpPMAIMU U LEJIEBON ayAUTOPUU, BHIOMpPas ONTUMAJIbHYIO QopMy

NPEeICTaBIICHUS U BU3yaJld3aliu.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEILHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOHPIUKTHBIX CUTYAIMi U CMT4aTh KOH(IUKTHL;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHUS C UCIIOIH30BAHUEM SI3LIKOBBIX

CpeICcTB;, TOHWUMATh H  WCIOJB30BAaTh  MPEUMYIIECTBA  KOMAHAHOW |

WHIUBUTyTBHON PabOTHI;

BEIOMpPATh TEMAaTUKy ¥ METOABl COBMECTHBIX JEUCTBUH ¢ Y4€TOM OOIIMX

WHTEPECOB, M BO3MOKHOCTEH KaXKJOTO WiieHA KOJUICKTUBA;

MPUHUMATH TIEJIM COBMECTHOM NIEATEITLHOCTH, OPTAaHU30BBIBATh U KOOPIUHUPOBATH

JIEUCTBUS MO €€ TOCTUKEHUIO:

COCTaBJISITh IUJIAaH JACUCTBUHM, pacnpelessTh pojid ¢ YYETOM MHEHUH YYaCTHHKOB,

00CyX/1aTh pe3yiabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAueCTBO CBOEr0 BKJIaJa U KaXKJOr0 yYaCTHHKAa KOMaHJIbl B OOIIMii

pe3ynbTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajiaraTh  HOBbIE  TPOEKThI, OLIEHUBaTh HWJAEW C TO3UIUU  HOBU3HBI,

OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISATh MO3UTUBHOE CTPATETMUECKOE TOBEJACHHUE B PA3NMYHBIX CUTYAIHSX,

MIPOSIBJISITH TBOPUYECTBO M BOOOPAKECHUE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE JeiiCTBHS.

Camoopranusanus:

CaMOCTOSITEIIEHO OCYIIECTBIIATh TO3HABATEILHYIO JIEATEILHOCTh B 00J1aCTH (PU3UKHU

U aCTPOHOMHUH, BBISBISATH MPOOIEMBI, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE
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3a/layd; CaMOCTOSATENIbHO COCTAaBISATH IUIAH PEHICHUS] PACUETHBIX M KAaueCTBEHHBIX
3a7a4, TUIaH BBIOJHEHUS MPAKTUYECKON paboThl ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JenaTth  OCO3HAHHBIM  BbIOOp, aprymMeHTHpoBaTh e€ro, OpaTb Ha cels
OTBETCTBEHHOCTH 32 PEIICHUE; OIICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBATh (DOPMUPOBAHUIO U MPOSIBICHUIO IPYAUIMU B 00nacTu (HU3UKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIBLHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCHUTb KOPPEKTHBBI B JIE€SITEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJI€Th HABBbIKAMHM IO3HABATEJIbHOM pe(dIeKCHM KaK OCO3HAHUSI COBEPIIAEMBIX
JENUCTBUN U MBICIIUTEIBHBIX MTPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
UCIONB30BaTh NpUEMBI pediekcun A OIEHKH CHUTyalldd, BbIOOpa BEPHOTO
pEeIIeHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;
OPUHUMATh MOTUBBI W apryMeHThl JpYyrUX TpU aHadu3e pe3ylbTaToB
JeSITeIbHOCTH;

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OpUHUMATh MOTHUBBI UM  apryMEHTbl JPYTUX TMpPU aHaIM3€ PpPe3yJbTaToOB
NS TENbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B mnponecce AocTUKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOrpaMMbl IO
¢bu3uke IS YpPOBHSA CpeaHEro oO0miero oO0pa3oBaHMs y  OOYy4YaroIIUXCs
COBEPILIEHCTBYETCSA AMOIIMOHAIbHBIH UHTEJIEKT, peAnoIararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE HMOLMOHAIBHOE
COCTOSIHHE, BUECTh HANpPAaBICHUS PAa3BUTHUS COOCTBEHHOM AMOLIMOHAIBHOMN cephl,
ObITh YBEpEHHBIM B ce0e; CaMOpEryJIHpPOBAaHMs, BKIIOYAIOIIETO0 CaMOKOHTPOIIb,
yMEHHE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH
aJIalTUPOBATHCA K IMOLMOHAIBHBIM H3MEHEHUSIM U TPOSBIATH TMOKOCTh, OBITH
OTKPBITHIM HOBOMY;;

BHYTPEHHE MOTHUBAIMM, BKJIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHUIO LETu U
ycrnexy, ONTHUMH3M, WHUIHUATUBHOCTb, YMEHHUE JACHCTBOBATh, MCXOJs M3 CBOMX
BO3MOKHOCTEH;

HSMIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE
JAPYTUX, YYUTHIBATh €ro TMpHU OCYIIECTBICHUM OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIHOCOOHOCTh BBICTpAaMBAaTh OTHOLIEHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI

* npeoOMemHubix:



JEMOHCTPUpPOBaTh Ha IpUMEpax posib U MecTo (u3uku B (QOpMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B DPa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTAN, B PAKTUYECKOU NESITENBHOCTH JIFOJEH;
YUUTHIBATh  TPAaHUIBI  NPUMEHEHUS  M3YyYEHHBIX  (PU3MYECKHX  MOJEINEH:
MaTepuagbHas TOYKA, WHEpIHalbHAs chcTeMa OTcuéra, abCOMIOTHO TBEPAOE TEJO,
WJICAUTbHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUAKOCTEU M TBEPABIX TEJN, TOUCUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelieHnr GU3NYECKUX 3a/1ay;
pacno3HaBaTh (U3MYECKUE SBJIECHUS (IPOLECChl) U OOBACHATH HUX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOpUM CTPOCHHs BELIECTBA U
AJIEKTPOINHAMHUKHU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBH)KEHUE, CBOOOJHOE
NaZcHUE TeJl, JBW)KCHHE 110 OKPYKHOCTH, HMHEpLUs, B3aUMOJEHUCTBHUE Tell,
audp¢ys3usi, OpOYHOBCKOE JBUKEHHE, CTPOCHUE JKUIKOCTEW U TBEPIBIX TEll,
U3MEHEHUE 00bEMA TeNl MPU HarpeBaHWU (OXJIAXKIEHHMM), TEIJIOBOE pPAaBHOBECHUE,
WCIIAPEHNE, KOHJEHCAlUs, IUIABJICHUE, KPUCTAJUIM3aLMs, KUIICHHWE, BIIAXKHOCThb
BO3/1yXa, NOBBIIICHUE NABJICHUSA ra3a MPU €ro HAarpeBaHUM B 3aKPBITOM COCYJE,
CBS3b MEXAY MapamMeTpaMu COCTOSHHS Ta3a B M30IPOLECCax, AIEKTpU3auus Tell,
B3aMMOJICHCTBUE 3apsI/I0B;
ONMHCHIBATh MEXAHMYECKOE JBMKCHHME, HCIONb3yd (U3NYECKUE BEITUYMHBIL:
KOOpAMHATA, NyThb, IEPEMELICHUE, CKOPOCTb, YCKOPEHME, Macca Tena, CHIIa,
UMITYJIC T€Jla, KMHETUYECKasl DHEpPrus, MOTCHUHUAIbHAs JHEPIHs, MEXaHWYECKas
paboTa, MeXxaHUYECKasi MOIIIHOCTb;
OpU ONKUCAHUU TPABUIBHO TPAKTOBaTh (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUYEHHUsS M EAWHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAOIIUE
JaHHYIO (PU3MYECKYIO BETUUYHMHY C IPYTMMH BEJIMYMHAMY;
ONMCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHHUS, UCIIOJIB3YsI
¢u3nueckue BEIMYMHBI: JABJIEHUE Tra3a, TEMIEpaTypa, CpPEenHsAs KHUHETHYecKas
DHEPrusl XaOTUYECKOrO [JBM)KEHHUS MOJIEKYJ, CPEIHEKBAJApPATHYHAS CKOPOCTH
MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsA dHeprus, padoTa rasza, koddduunent
ITOJIE3HOTO IEUCTBUS TEIUIOBOTO IBUTATEINS;
OpU ONUCAHWU TPABUIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOJIb3YEMBbIX
BEJIMYMUH, HUX OOO3HAYEHHs W EOUHHIIBI, HAXOAUTh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTHMH BEIMYMHAM;
ONMCBHIBATh H3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BELIECTBA M IJIECKTPUYECKUE
ABJICHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NUYECKUE BEJIMYMHBL: DJEKTPUUECKUNA 3apsi,
NEKTPUUECKOE I10JI€, HANPSHKEHHOCTD NOJISA, TOTEHIMAN, Pa3HOCTh IIOTCHIIMAJIOB;
OpU ONMCAHUM IMPABWJIBHO TPAaKTOBaTh (PU3MUYECKUN CMBICI HCIHOJIb3YEMBIX
BEJIMYMH, UX 0003HAUYEHUS U €IUHHULIBI;
yKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMYUHY C JAPYTUMU
BEJIMUMHAMU; aHAJIM3UPOBATh (PU3MUYECKHE MPOLECCHl M SABJICHUS, HCIOIb3Ys
(bU3UYeCKUe 3aKOHBI M TIPUHITUIBL: 3aKOH BceMupHoro Tsarotenus, I, IT u 111 3akonb
HproToHa, 3aKkOH COXpaHEHMs MEXaHWYECKOW DHEPIUMH, 3aKOH COXPAHECHUSA
VMITYJIbCA, IPUHLHUI CYNEPHO3ULMU CHJI, PUHIUII PABHONPABUsS WHEPLHAIBHBIX
CUCTEM OTCUY€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHUI0 CTPOECHUS BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBA3b CPEIHENM KHUHETHUYECKOM JHEPrUM TEIUIOBOTO JBH)KCHUS
MOJIEKYJ1 C aOCOJIFOTHOM TeMIepaTypol, MEpBBIA 3aKOH TEPMOIUMHAMHKH, 3aKOH
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COXpaHEHMUSI DIIEKTPUYECKOrOo 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3iauyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MATEMaTHYECKOE BBIPAKEHUE U YCIIOBHS
(rpanu1Ibl, 001aCTH) MPUMEHUMOCTH;
OOBSACHATH OCHOBHBIE MPHUHILMIIBI ACHCTBHUS MAIlMH, MPUOOPOB U TEXHUYECKHUX
YCTPOICTB; pa3inyaTh YCJIOBUSA MX 0€30MaCHOT0 MCIOJB30BaHUS B MOBCEAHEBHOU
KU3HH;
BBITIOJHATH AKCIIEPUMEHTHI TI0 UCCIEI0OBAHUIO0 (PU3NUYECKUX SIBICHUN U MPOLIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX, U KOCBEHHBIX HU3MEPEHHH, MpU 3TOM (HOPMYIUPOBATH
npobiemy/3afady M TUIOTE3Y YYEOHOro SKCIIEpUMEHTa, COOMpaTh YCTAHOBKY W3
PENJI0KEHHOT0 000pYyI0BaHUS, POBOAUTH ONBIT U (POPMYIUPOBATH BBIBOJbIL;
OCYUIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYMH, IPU 3TOM
BbIOMpATh ONTHUMAJbHBIA CIIOCOO M3MEPEHHUS W UCIOJIb30BaTh M3BECTHBIE METO/IbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHU;
UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEIMYMHAMH C MCIOJb30BAHHEM
OpsIMBIX U3MEPEHHM, MpPU HSTOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYMH B BUAEC TaOIHIl U
rpaduKoB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM UCCIIECOBAHMUS;
coOmroaath npaBuia 0€30MacHOTo TPy/ia MPH MPOBEICHNUN UCCIIETOBAaHUI B paMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-UCCIEI0BATENbCKOW U MTPOEKTHOM AESITeTbHOCTH
C MCTIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYIOBAHUS;
pemaTh pacu€THbIE 3a/layd C SIBHO 3aJaHHON (PHU3MYECKOM MOJENbI0, HCHOJb3Ys
(du3nYecKue 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBUS 3a/lauyd BHIOUPAThH
(U3UYECKYIO MOJIENb, BBIACIATh (PU3NYECKHE BETMYMHBI U (POPMYJIbI, HEOOXOUMBIE
Uil €€ pelIeHMs, MPOBOAUTH PACUYEThl U OLEHHUBATh PEATBHOCTH MOJYYEHHOIO
3HauYeHUS (PU3NYECKON BEIUUHUHBIL;
pelaTth KayeCTBEHHBIE 3aJauM: BBICTPAUBATH JIOTUUYECKA HEMPOTUBOPEUUBYIO
LEMOYKY PaCCyX IEHUW C ONOpOM Ha W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckre SBICHUS; UCIONb30BaTh MPU PEUICHUH YYEOHBIX 3a7au COBPEMEHHBIC
WH(GOPMALMOHHBIE TEXHOJOTHH I TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAILIMHA U
MpeICTaBiICHUs] yueOHOW M HAy4YyHO-TIONMYJSPHOW HH(OpPMAIMH, MOJYyYEHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTy4aeMyIo HH(OPMALINIO;
NPUBOIUTH MPHUMEPHl BKIAJa POCCHUICKUX U 3apyOexHBIX Y4EHBIX-(QU3UKOB B
pa3BUTHE HAYKH, 0OBICHEHHE MIPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUM;
UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B TMOBCEIHEBHOM MKU3HMU IS
obecrieueHuss 0€30MaCHOCTH TpH OOpalleHUd ¢ NpudopaMu W TEXHUYECKUMU
YCTPONCTBAMHM, JJIsi COXPAHEHUS 3I0POBbSI U COOJIIOJIEHUSI HOPM HKOJIOTHYECKOTO
NOBEJICHUS B OKPYKalOILEH CpelIe;
paboTath B TPYyMIE C BHIIOJHEHUEM Pa3INYHbIX COIMATIBHBIX POJEH, MIaHUPOBATH
paboTy Tpynmbl, palUMOHAIBHO pacHpenesiTh OOs3aHHOCTH U IUIAHUPOBATH
NEATEIbHOCTh B HECTAHAAPTHBIX CUTYALUAX, aI€KBATHO OLICHMUBATH BKJIAJ KaKIOTO
U3 YUYaCTHUKOB TPYMIIBI B PELHICHHE pacCMaTpUBAaEMOi MPOOIeMBbI.
JEMOHCTPUpPOBaTh Ha NpUMEpax pojib U MecTo (U3UKH B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B DPa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJOTUH, B IPAKTUYECKOW IEATEIBHOCTH JIIOJIEH, LEIOCTHOCTh M E€IUHCTBO
bu3nueckoil KapTUHBI MUPA;
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YUUTBHIBATh TPAHUIIBl MPUMEHEHHSI M3yYEHHBIX (PU3UYECKHX MOJENEH: TOUCUHBIN
ANEKTPUYECKUIN 3apsif], Jyd CBETA, TOUYCUHBIM HMCTOYHUK CBETAa, SAEpPHAS MOJIETh
aToMa, HyKJIOHHAsI MOJIeJTb aTOMHOTO siipa TIPH perieHuu GU3NIeCKUX 3a/1a4;

pacnio3HaBaTth (U3UYECKUE SBJICHHS (TIPOIECCH) M OOBSICHITH WX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKN W KBAaHTOBOU (DM3HMKHU: IJIEKTPUUYECKAs] MMPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHWUTHOE JCUCTBUS TOKA, B3aWMOJCHCTBUE
MarHuTOB, OJJICKTPOMAarHWUTHAasT WHAYKIWSA, JEWCTBHE MArHUTHOTO TIOJS Ha
NPOBOJHUK C TOKOM M JBWXKYIIMICS 3apsili, DJIEKTPOMATHUTHBIE KOJCOAHUS |
BOJIHBI, TPSMOJIMHEHHOE paCIpOCTpAaHEHUE CBETa, OTPaXKEHHE, MPEIOMIICHHUE,
uaTepdepeHysi, audpakuus W - TONSApH3AIUs  CBeTa, MJHNCIEPCUS  CBETa,
dboroanexktpudeckuit 3ddext (hororddekrt), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JMHEHYaToro CreKTpa aToMa BOAOPOAQ, ©eCTECTBEHHas H HCKYCCTBEHHAas

PaguO0aKTUBHOCTD;
ONUCHIBATh HW3YYEHHbIE CBOICTBAa BellecTBa (DJIEKTPUUECKHE, MArHUTHBIE,
ONTHYECKHE, ANEKTPUYECKYIO IIPOBOJAUMOCTH Pa3JIMYHBIX cpen) "

AIIEKTPOMArHUTHBIE SIBJACHUS (TIPOIIECCHI), HCHONB3YS (PU3NUECKHE BEITUUYHMHBIL:
JNEKTPUYECKUM 3apsill, CWJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COTIPOTUBIICHUE, PA3HOCTh IMOTEHIIMAJIOB, ANEKTPOABIDKYIIAs cuja, paboTa TOKa,
MHIYKIUS MAarHUTHOrO Iojs, cuina Awmmnepa, cuina JlopeHua, HMHIYKTMBHOCTB
KaTyIIKH, JHEPrus DJIEKTPUYECKOI0O M MATrHUTHOTO IIOJIEH, IEpUOJ M YacToTa
KoseOaHuil B KoJieOaTeNIbHOM KOHType, 3apsii M CWila TOKa B IIPOLECCE
FapMOHMYECKHUX DJIEKTPOMArHUTHBIX Koyie0aHU#, (OKYCHOE paccTOsHHUE U
ONTUYECKAasl CUja JIMH3bl, IPU OINHCAHUU MPABWIBHO TPAKTOBATH (PUINUECKHIL
CMBICII HCIIOJIb3YEMbIX BEIMYMH, HMX OOO3HAUYE€HHUS U E€IUHUILBL, YKa3blBaTb
(opMyJIbl, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTMMH BEIIMUYMHAMY,
ONUCHIBaTh U3YUYEHHbIE KBAHTOBBIC SIBJICHUS U IPOLIECCHI, UCIOIB3YS (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa,
SHEPrusl U UMITYJIbC (HOTOHA, MEPUOJI TOIypacnaaa, YHEPTrHs CBsI3U aTOMHBIX SI7Ep,
Opy ONUCAaHUM TPABUWIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIb3YEMbBIX
BEJIMYMH, MX OOO3HAUYEHHUS W €AMUHUIbI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMHU, BBIUKCIATH 3HAUYECHUE
¢bu3nueckoil BEIMYMHBI, aHANU3UPOBATh (U3MUECKHUE TMPOLECCHl U  SABIICHUS,
UCHoNb3ysl  (u3Mueckue 3aKOHbl M OPUHOUOBL  3akoH OMa, 3aKOHBI
[IOCJIEOBATENBHOIO Y MAPAJUIEIBHOIO COCAVMHEHUS IPOBOJHUKOB, 3aKOH J[>KOyJiIsi—
JleHna, 3aKOH  JJIGKTPOMarHUTHOM  MHIYKLUWH, 3aKOH  IPSIMOJIMHEWHOIO
pacupoCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUs CBETA, 3aKOHBI NPEJIOMIICHUS CBETA,
ypaBHeHue OiHIITeNHHa st (OoTOA(h(EKTa, 3aKOH COXPAHEHMs] SHEPrHM, 3aKOH
COXPAHEHUS MWMIIYJbCa, 3aKOH COXPAaHEHHs DJIIEKTPUUYECKOrO 3apsja, 3aKOH
COXPaHEHUsI MACCOBOI'0 4YMCia, MOCTyNarsl bopa, 3aKOH paguoaKkTUBHOIO pacnaja,
OpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE
BBIpOKEHUE U yCJIOBHUS (TpaHHIbl, OO0JacTH) MPUMEHHMOCTH; OIMPEACINIAThH
HaIlpaBJICHUE BEKTOpPAa MHAYKIMM MAarHUTHOTO IIOJIS NPOBOJHHUKA C TOKOM, CHJIBI
Awmrepa u cuiabl JlopeHIa; CTpOUTh U OINHUCHIBATh H300paKEHHE, CO31aBacMOE
IJIOCKUM 3€PKajiOM, TOHKOW JIMH301; BBIITOJHATH YKCIIEPUMEHTHI 110 UCCIIETOBAHUIO
¢bu3nueckux SBICHUM M TPOLECCOB C HUCIOJIB30BAHUEM MPSIMBIX, U KOCBEHHBIX
U3MEpEeHHil: mpu 3ToM (HOopMyIHpoBaTh MpoOieMy/3anady M TUIOTE3y Y4eOHOro
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IKCHEPUMEHTa, COOMpaTh YCTAaHOBKY M3 NPEAJIOKEHHOrOo  000pyIOBaHU,
MIPOBOJIUTH OIBIT ¥ ()OPMYITHPOBATH BBIBOJBI; OCYIIECTBIISTH MPSIMbIE U KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEIMYMH, MPH 3TOM BBIOMPAaTh ONTHUMAJIBHBIN CIIOCOO
U3MEpPEHUs] W UCIOJB30BaTh W3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEH
U3MEpPEHMI; HCCIeA0BaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH C UCIOJIb30BAHUEM
OpSMBIX HW3MEPEHUH: TpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yabTaThl MONyYCHHONW 3aBUCHUMOCTH (DPM3MYECKUX BEIWYMH B BUAC TAOIUIl U
rpaduKoOB, J1eNaTh BBIBOJBI 10 pE3ysibTaTaM HCCIEIOBaHMS; COOMIOAAaTh MpaBHiia
0e30macHOro TpyAa IMpH TPOBEJCHHM HCCIEJOBaHMH B paMKax y4eOHOTO
AKCHEPUMEHTa, Yy4eOHO-MCCIEeNOBAaTeIbCKOW M  MPOEKTHOW JEATENbHOCTH C
HCIIOJIb30BAaHUEM H3MEPHUTEIbHBIX YCTPOMCTB M Ja0OpaTOPHOTO 00OPYAOBaHUS;
pemaTh pacy€THbBIe 33/Ja4M C SBHO 33JaHHON (M3NYECKOW MOJEJbIO, MCIIONb3YS
¢u3nveckre 3aKOHBI U MPUHLUIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJa4ydl BHIOMPAThH
(bu3nIEeCKyI0 MOJEIb, BHIACTATH PU3NUECKUE BETUUUHBI U (OPMYIIbI, HEOOXOIMMBbIE
i e€ pelleHus, MPOBOAUTH Pacu€Thl W OLEHUBATH PEATbHOCTH IOJIYYEHHOTO
3HaueHUs] (U3NYECKON BEIMYMHBI, peIIaTh KaueCTBEHHBIE 3a/Ja4Yd: BBICTPAUBATh
JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOUKY PACCYKIEHHUI C OMOpOM Ha HU3y4YEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYECKUE SIBICHMS, HCIIOJIb30BAaTh MPHU PEIICHUU
y4eOHBIX 3a7ady COBpEMEHHbIE WH(GOPMALMOHHBIE TEXHOJOTUM JJIs TIOUCKA,
CTPYKTYpUPOBAaHHUSA, HUHTEPIPETAlMd U TMPEACTABICHUS Yy4yeOHOW U HAy4HO-
HOMYJISIPHON MHpOpPMAaLKHY, TTOJyYeHHONH U3 Pa3NUYHBIX UCTOYHUKOB, KPUTHUYECKH
aHANM3UPOBATh IOJlydyaeMylo HWHGPOpMaLN0; OOBSCHATh MPUHLUIBI JCHCTBUS
MalluH, TPUOOPOB U TEXHUYECKUX YCTPOWUCTB, pa3inyarh yCIOBUSI UX 0€30IacHOTO
MCIIOJIb30BaHUs B TIOBCEAHEBHOM KM3HM; PUBOIUTH MPUMEPHI BKJIaZa POCCHICKUX
U 3apyOeXKHbIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB
OKpY’KalOIIeTO MHpa, B pa3BUTUE TEXHUKM U TEXHOJIOTHH; HCIIOJIb30BaTh
TEOPETUYECKHE 3HAaHUS N0 (HU3UKE B IOBCEIHEBHOW KHU3HH i OOECIEeUeHHS
6e3omacHOCTH IpHu 00pallleHnu ¢ MpHOOpaMu U TEXHUUYECKUMU YCTPOWCTBAMU, JIJIS
COXPAaHEHHUs 3A0pPOBbS M COOJIOACHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY>Karollen cpeje; paboTaTh B IPYIIE C BBHIOJHEHUEM PA3IUYHbBIX COLIMATBHBIX
poJiell, mIaHupoBaTh paboTy TPYIIBI, PallMOHATIBHO PacHpeleNaTh 00sI3aHHOCTU U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHHUE PACCMAaTPUBAEMON TPOOIIEMBI.
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3. CTPYKTYPA U COAEP KAHUME YYEBHOI'O ITPEIMETA

3.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHOH padoThl

Bun yuyeOHoi1 padoThbI

Oovem uacoe

O0béM padoThI 00y4aKOIIMXCH B aKAJeMUYECKHX Yacax 76
(Bcero)
00bém padoTrbl  o0y4aromMXCs BO B3aUMOJEHCTBHMH C 76
npenojaaBaresgemM (Bcero)
B TOM YHCJIE:
JIEKLIUH, YPOKH 38
IIPAKTUYECKHUE 3aHATHS 20
71a00paTOPHBIE 3aHATHUS 18

1 cemectp — nipyrue Gopmbl KOHTPOJIS

2 ceMecTp — 3a4eT C OIICHKOU
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3.2 TemaTH4yeCKHii IVIAH U cOAePKaHue YUeOHOro npeamera «Puszuka»

TemaTHnueckue O0B | OcHoBHBIE BUALI
0J10KH, TeMBI. OcHoBHoOe€ conepxxaHue eM | IeITeJIbHOCTH
4aco | 00y4aroumuxcs
B
Beenenue. ®usuka — Hayka o npupoje. HaydHbie MeTO1bl MO3HAHUS OKPY’KAIOIIETO MUPA. 2 N3yueHnne Hay4YHbIX
Posib sKCIepuMeHTa B TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIBL. DKCIEPUMEHT B (uznke. Mopaenup (SMIIUpUYECKUX U
duznyeckux siBIeHUH U nporeccoB. Hayunsie runore3bl. @uznyeckue 3akoHbl U Teopud. [ paHuis TEOPETUUYECKHUX) METOJIOB
IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpuHIMn cooTBeTcTBHs. PONb 1 MecTO pu3MKN B GOpMHPO] IIO3HAHUA OKPYKAIOIIErO
COBPEMEHHOM Hay4HOW KapTUHBI MUPA, B TPAKTHUYECKON JEATEIIbHOCTH JIHOJIE mupa. OOCyX aeHNE TPAHUIT

IPUMEHUMOCTH (PU3UYECKUX
3aKOHOB ¥ Teopuii. PabGora B
rpymIie Mo NOArOTOBKE
KOPOTKHUX COOOIIEHHH O POH
U MecTe (PU3HMKH B HAyKE U B
MPAKTUYECKON AESITEebHOCTH
monen. JlemoHcTpanus
AQHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB,
KOMIIBIOTEPHBIX TATYMKOB.
OcBoeHME OCHOBHBIX
puEMOB pabOTHI ¢

g poBoii 1aboparopueii mo

busmnke
Pazpean 1. Mexanuka.
Tema 1.1. Conepxanue yaeOHOT0 MaTepuana. WU3y4EHUE HEPABHOMEPHOIO
Kunematuka. JBUKEHHUSI C LIETIBIO
1. Mexannueckoe aBuxeHue. CucreMsl 0Tcuéra. PaBHOMEpPHOE MPSAMOJIMHENHOE ABUKEHHUE. 2 | ompeneneHus MTHOBEHHOMN
XapakTepUCTUKH MEXaHUUECKOT O ABM)KEHHUS: ITEpeMEIEHUE, CKOPOCTh (CPeHsst CKOPOCTbD, CKOPOCTH; MCCIIEJOBAaHUE
MTHOBEHHAsi CKOPOCTh ). COOTHOUIEHUS MEXKITY
OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBH)KECHHS. NyTSIMU, IPONUIEHHBIMHU
PaBHOYCKOpEHHOE TIpSIMONUHEIHOE ABMKEeHUE. Y ckopeHue. CBoOo HOE maieHue. Y CKOpeHHe TEJIOM 32 MOCJIeIOBATEIbHBIC
cBoOosHOTO TIafieHuss KpuBonuHEiHOE NBIKeHKE. [[BrKeHne MaTepruaibHON TOYKHU 10 paBHBIE TPOMEKYTKH
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, TUHEHHAsE CKOPOCTb. BpEMEHHU, TPHU
ITepuon u yacrora obpamenus. LleHTpocTpemMuTenbHOE YCKOPEHHE. PaBHOYCKOPEHHOM JIBH>)KEHHH
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IIpaktrueckoe 3ansaTue: Pemenue 3a1a4 Ha pacy€T KUHEMATUYECKUX BEJIMYUH
PaBHOYCKOPEHHOT'O JABHKCHUS.
Pemenue 3agau Ha pacu€T yCKOpPEHUS.

JlaGopartopHas pabota: «OnpeneneHrne yCKOpPEHUs Teja MpU paBHOYCKOPEHHOM JBHKECHHUM

JlaGopatopHas pabota: «/3yueHne ABMKEHUS Tea 0 OKPYKHOCTH

C HayaJbHOU CKOPOCTHIO,
paBHO# HymO; Pemenue
pac4y€THBIX 3a/1a4 C SIBHO
3aJIaHHON (PU3UIECKOM
MO/IEJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX (hOpMyT
kuHeMmatuku. [loctpoenue u
aHaiau3 rpauKoB
3aBUCUMOCTEN
KMHEMaTU4YeCKUX BEJTMYHH OT
BpPEMEHU ISl pABHOMEPHOT'O
U PaBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO IBUYKCHHUSI.
PacnioznaBanue pusndeckux
SIBJICHUN B yU4EOHBIX OIMBITAX
Y OKPYKaIOIIEH )KU3HU:
paBHOMEpPHOE U
PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBUYKEHUE,
CBOOOIHOE TTaJICHUE TEl,
JBUKEHUE 110 OKPYKHOCTH.
Onuncanne MEXaHUYECKOTrO
JBUKEHUSI C UCTIOIb30BAHUEM
(U3HUYECKUX BEITUYHH:
KOOpJIMHATA, YT,
nepeMenieHne, CKOpoCTh,
YCKOpEHHUE.
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Tema 1.2.
JlnHamuka.

Coneprkanrie yaeOHOr0 MaTepHuaa.

1.ITpunuun otHocutenbHOCTH ["anniies. [lepBerit 3akon HeroToHa. MIHEpIMaabHble CUCTEMBI OTCUE
Macca tena. Cuna. Bropoii 3akoH Hetotona. Tpetuit 3akon HproToHa.

3akoH BceMupHoro tsarorenusi. Cuna tsxectu. [lepBas kocmudeckas ckopocTb. Cuia ynpyrocTi. (
Tpenust. Bec. HeBecomocTs 3akoH BceMHpHOTo TAroTeHus Tpenue. Buasl TpeHus (IOKOsI, CKOJIb
kauenus ). Cwita tpenus. Cyxoe tpenue. Cuia TpeHHs CKOJIBKEHHS U criia TpeHus okosi. Koaddu
TpeHust. Cuila CONPOTUBIIEHUS NPU ABMXKEHUH TEJIA B )KMJIKOCTH WM Tras3a

2.MOMEHT CHJIbl OTHOCUTEIBLHO OCH BpaileHus. [1neqyo cuibl. Y cnoBus paBHOBECHUS TBEPIOTO
Tenta. TexHuueckue yCTpOﬁCTBa U MPaKTUUICCKOC MPUMCHCHUC: MTOAIIUITHUKH, IBUKCHHUC
HCKYCCTBEHHBIX CITyTHHUKOB

[IpakTnueckoe 3ansTue: Pemenue 3agad Ha 3akoHbl HeroTOHA

JlaGopatopHas pabota: «OnpeaeneHne )KeCTKOCTU TPYKUHBD»

CpaBHeHHE Mace
B3aMMOJICHCTBYIOIINX TEIL.
N3ydenune 3aBUCUMOCTH
CHUJIBI YIPYTOCTH OT
nedopmaluu; CpaBHEHHUE CHIT
TPEHHUSI IOKOSI, KAYCHUS U
ckonbkeHus. O0bsacHEeHue
HeBecomocCTH. [IpoBenenne
JKCIIEPUMEHTA:
UCCJIeI0BAHNE 3aBUCUMOCTH
CHUJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U
pe3uaedopManum; H3ydeHHne
JBUXKEHHS OpycKa 1o
HaAKJIOHHOH IIOCKOCTH;
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JlaboparopHas pabota: «Onpenenenne kKodhHUIIMEHTa TPEHUS CKOJIbKEHUS

UCCIIEIOBAHNE YCIIOBUI
paBHOBECHS TBEPAOTO TEIIA,
MMEIOIIIETO OCh BpaIICHUSI.
OOBscHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO JBUKCHUS,
CBOOOIHOIO MaJCHUS TEJI,
JBUKEHUSI TI0 OKPY>KHOCTH Ha
OCHOBe 3ak0HOB HpI0TOHa,
3aKOHA BCEMUPHOTO
taroreHus. OObsICHEHUE
OCHOBHBIX TTPUHIIUIIOB
JICUCTBUS MOIIIUITHUKOB B MX
MPaKTUYECKOr0 MPUMEHEHHUS.
OO0BsICHEHNE IBUXEHUS
MCKYCCTBEHHBIX CITYTHUKOB.
Pemenue pacuéTHbIx 3a1ay ¢
SIBHO 33/1aHHON (PM3NYECKOMN
MOJIEJIBIO C UCITOIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OpMYJI
IUHaMUKU. Pacno3HaBaHnue
(¢u3nUecKux sIBICHHUH B
y4eOHBIX OIBITaX U
OKpPY’KaIOILEH KU3HU:
WHEpLHs, B3aUMOJEHCTBUE
Tes. AHaIU3 PU3NUECKUX
MPOIECCOB U SIBJIEHUM C
HCIIOJIb30BAHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH
BCEMHPHOT'O HOBOM 00paslie,
ot mxtarorenus, I, I1 u III
3aKkoHbI Hpr0TOHA, MpuHIMIT
CYMEPIIO3UITUHU CHII, IPUHITUTT
PaBHOMPABHOCTH
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I/IHepI_II/IaJII:HBIX CHUCTCM
oTcuéra

Tema 1.3.
3aKOHEI
COXpaHEHHUS.

Conepxaaue yueOHOro Marepuaa.

1.mnynbe. 3akoH coxpaHeHust uMiyiasca. Pabota. DHeprus. MoIHOCTb. 3aKOH COXPaHEHHS
MEXaHUYECKOW SHEPTUH.

[TpakTrueckoe 3ansTue: Pemenre 3aa4 Ha 3aKOH COXPAHEHUS UMITYJIbCa U 3aKOH COXPaHEHUS
SHEPTUH.

[IpoBeneHue 3KCrIepuUMeEHTA:
n3y4deHue abCoOI0THO
HEYIPYroro yzaapa c
MOMOIUIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB;
HCCJICIOBAHKE CBSI3H PaOOTHI
CHUJIBI C UBMEHEHUEM
MEXaHUYECKOW SHEPTUH Tela
Ha MIPUMEPE PACTKEHUS
pe3uHoBOro xryra. OneHka
aOCOJIIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPELIHOCTEN U3MEPEHUN
(bU3UYECKUX BEITMYMH.
Pewenne pac4€THbIX 3a1a4 C
SIBHO 3aJJaHHON (pr3nuecKon
MO/IEJIbIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U opMyI
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JTUHAMUKHU U 3aKOHOB
coxpaHeHnus. Pemenue
KaueCTBEHHBIX 3aJ1a4 C
ONOpO Ha U3YYEHHBIE B
paznene «MexaHuKa»
3aKOHBI, 3AKOHOMEPHOCTH U
¢du3nueckue sBICHUS.
Onuncanne MEXaHUYECKOTro
JBUKEHUSI C UCTIOIb30BAHUEM
(U3UYECKUX BEITUYHH:
UMITYJIbC T€Jla, KHHETHYeCKas
SHEPIus NOTEHIMAIbHAS
SHEPTHUsl, MEXaHUYECKas
paboTta, MexaHUYeCKas
MOIIIHOCTb. AHaIu3
(bU3UYECKUX MPOIECCOB U
SIBJICHUH C UCIIOJIb30BAaHUEM
3aKOHA COXPaHEHUs
MEXaHUYECKON IHEPIUH,
3aKOHA COXPaHEHUs
umnynbca. O0bsiCHEHNE
OCHOBHBIX IIPUHIIUIIOB
JEUCTBUA U MPAKTUYECKOTO
MIPUMEHEHHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KakK:
BOJIOMET, KONEP, MPYKUHHBIN
nuctonet. OObsICHeHHE
JIBUOKEHUS PAaKET ¢ OMOPOM Ha
U3y4eHHBbIC (PU3HUECKue
BEJIMYMHBI U 3aKOHBI
MEXaHUKH.

Tema 1. 4.

Conepxanue yueOHOro Marepuaa.
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Mexannueckue
KoJIeOaHus U
BOJTHBL.

1. Mexanndeckue KojaebaHusi. AMIUTUTYIa, IEPUOJ, YacToTa, (ha3a koiedanuii. CBOOO HBIC U
BBIHYXJICHHbIE KojeOaHus. Pezonanc. Mexanndeckue BoJHBL. CBONCTBA MEXaHHMYECKHX
BOJIH. 3BYK. 3BYKOBBIE BOJIHBI. PacnpocTpaneHue 3Byka, CKOpOCTh 3BYKa.

JlaGopaTtopHnas pabora: «MccnenoBanue 3aBUCUMOCTH TIEPUOJIA M 9YaCTOTHI CBOOOTHBIX
KOHCGaHHﬁ HUTAHOI'O MasATHHUKA OT €TI0 AJIUHBD)

Uccnenoanue napaMmeTpoB
KOJIe0aTEIbHON CHCTEMBI —
nepuoaa, 4acToThl,
aMILTUTYABI U (ha3bl
KoJieOaHuil (Mpy>KHHHBIHA
W/WIH MaTeMaTHIeCKUA
MasTHHK). Habmonenne
3aTyXamIuX KOoJIeOaHHi.
HccinenoBanue cBONUCTB
BBIHY/ICHHBIX KOJICOaHUH.
Hab6nronenue pezonanca.
[IpoBeneHue 3KCrIepUMEHTA:
HCCJIEJOBaHHE 3aBUCIMOCTHU
neproaa MajblX KOJICOaHHIA
rpy3a Ha HUTH OT JIJTMHBI
HUTH U Macchel rpy3a; OneHka
a0COTIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUI
(U3NUECKUX BETUYMH.
Pemenue pacuéTHbIx 3a1ay ¢
SIBHO 33/1aHHON (PM3NYECKOMN
MOJIEJbIO C UCTIOIb30BaHUEM
OCHOBHBIX 3aKOHOB U

(b opMyI1, ONTUCHIBAIOIIINX
Mexanuyeckue .Onucanue
MEXaHUYECKUX U C
HCIIOJIb30BaHUEM
(GU3UYECKUX BEITUYHH:
MEPHUOJ] U YacTOTa
KoJIeOaHuH, aMIUTUTYAa 1
¢aza xoneOaHmii, 3apsn U
CHJIa TOKA B TAPMOHUYECKUX
konebanusx. Pemenue
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Ka4eCTBEHHBIX 3a7a4 C
ONOpPO Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIMCHIBAIOIIHE
MEXaHHYECKHE KOJICOaHus.

Pasznea 2. Mousekyasipaasi Gu3MKa M1 TEPMOJTUHAMUKA.

Tema 2. 1. CopepxaHne yaeOHOro MaTepuana. [IpoBenenue skcnepuMeHTa:
OcHoBBI 1. OcHOBHBIE TIOJIOKEHUST MOJIEKYIIIPHO-KHHETUYECKOW TEOPUH, UX OMBITHBIE 000CHOBAHUSI. orpeziefieHue Macchl BO3/yXa
MOJIEKYJISIPHO- Maccsl 1 pazmepsl Mmosiekyn. KonnuecTBo BemecTBa. TemioBoe nBrxeHrne. Mojienpb uieaqibHOro 2 B KJACCHOHM KOMHAaTe Ha
KMHETUYECKOU raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUHU UJICaTBHOTO Ta3a. Y paBHEHUE OCHOBE U3MepeHHil 00béMa
TEOpUHU MengeneeBa- Knanelipona. 1'a30Bble 3aKOHBI. KOMHATEI, JTaBJICHUS u
[IpakTrueckoe 3ansTue: Pemenue 3a1a4 Ha OCHOBBI MOJICKYJIIPHO-KHHETUYECKON TEOPUH. 2 | Temmeparypsl BO31yXa B HEil;

HCCJIEIOBAHNE 3aBUCUMOCTH

MEXY napaMmeTpamu

COCTOSIHUS pa3peKeHHOTO
rasza. OueHka aOCOIOTHBIX U

OTHOCHUTEIBHBIX
MOTPEIIHOCTEN  M3MEpPEHUi
duznueckux BEJIMYHH.
OOBsicHEHHE OCHOBHBIX
NIPUHLIUIIOB JEeUCTBUN

TepMOMETpa M OapomeTpa u
yCcIOBUM uX  0e30MacHoro
UCIIOJIb30BaHUs B
ITOBCETHEBHOMU JKU3HHU.
PacniosnaBanue (Qusnuecknx
SIBJICHUW B Y4EOHBIX OIBITAX
U OKpYXalUIeHd  KU3HU:

T dy3us, OpOyHOBCKOE
JBIDKECHHUE. Onucanue
TEMJIOBBIX SIBJICHUHN C
HCIOJIb30BaHUEM

duznueckux BEJIMYUH:
JaBJIEHWE Ta3a, TeMIlepaTypa,
CpemHsis KHUHETHYECKas

21



SHEpPTrUs Xa0THYECKOTO
JIBUKCHUS MOJIEKYIL,
CpeIHEeKBaIpaTUIHAs

CKOPOCTBMOJIEKYJI.  AHaIU3
(¢u3MUeCKUX TPOLECCOB U
SBJIEHUN C HCIOJIb30BAaHUEM
MKT, ra30BeIX 3aKOHOB,

CBSI3U cpeaHen
KMHETUYECKON SHEpPruu
TEIJIOBOTO JBAKEHUS
MOJIEKYT C  aOCOJIOTHOM
TeMIepaTypou. Pemenue
pacy€THBIX 3amad ¢ SABHO
3aJaHHON busngeckon

MOJIENIBIO C HCIOJIb30BAHUEM
OCHOBHEIX monoxkeHuid MKT,
3aKOHOB u dopmyn
MOJICKYJISPHOMN buzuKH.
PabGora B Trpymmax mpu
IUTAHUPOBAHUM, TPOBEICHUU
u UHTEpIIpEeTaluN
pe3yNbTaToB  OMBITOB U
aHaM3e  JOMOJIHUTEIBHBIX
UCTOYHUKOB MH(pOpMAIIUU 1O
TEME
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2.2 OCHOBBI Coneprxanue yueOHOT0 MaTepuana IIpoBeneHue dSkcnepuMeHTa:

TEPMOJUHAMUKHI U3MepeHue yIETbHOU
1.Bayrpennss sueprus. KonnyectBo TeroTsl U pabora. PaboTa raza. 3akoHbI TepMOJIUHAMUKA 2 | TEIUIOEMKOCTH BEILIECTBA.
Onenka  aOCOJMIOTHBIX |
OTHOCHUTEJIbHBIX
MOTPEIIHOCTE  M3MEpPEHUi
duznecKux BEJIMYUH..
OO0npsicHeHne MIPUHITATIOB
JEUCTBHUS u YCIIOBUM

0€30I1aCHOI0 HUCITOJIHL30BaHUS
B OBCEIHEBHON JKU3HHU

JIBUTATEIIS BHYTPECHHETO
Cropausi, OBITOBOTO
XOJIOAMITHLHHKA,

KoHAuIMoHepa.  Onucanue
CBOWCTB Te€Jl M TEIUIOBBIX
SIBJIGHUH C HCIOJb30BaHUEM

bU3IIECKUX BEJTUYMH:
JaBJICHHUE Ta3a, TeMIepaTypa,
KOJINYECTBO TETUIOTHI,

BHYTPEHHSIS 2HEprusi, padora
raza. PemieHne pacy€THbBIX
3aa4 € SIBHO  3aJIaHHOM
GU3MYECKON  MOJENBI0  C
UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB " dbopmyn
MOJICKYJISIpHOW ~ (UBMKH U
TepMOJMHAMUKHU.  PelieHue
KAueCTBEHHBIX  3aJa4  C
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Tema 2. 3.
Biaumnnie
MPEBPAILICHUS
JKUJIKOCTEH U
razoB. TBépabie
Tena.

Coneprkanrie yaeOHOr0 MaTepHraa.

[Tapoo6pazoBanue u konaeHcanus. Mcnapenue u kunenue. TBépnoe teno. Kpucrammueckue u
aMmop(dHbIe Tema.

OIIOpOM Ha M3yYCHHBIE B
pazznene «MonekynspHas
¢u3uKka M TepMOIUHAMHUKA»
3aKOHBI, 3aKOHOMEPHOCTH U
¢dusnueckue spnenus. Pabora
B TIpymmax Tpu aHaau3e
JIOTIOJTHUTEIIbHBIX UCTOYH

[IpoBeneHne sSKCEpUMEHTA:
U3MEPEHUE  OTHOCUTEIbHOU
BJIQXKHOCTH Bo3ayxa. OueHka

a0COTFOTHBIX u
OTHOCHUTEIIbHBIX

[OTPELIHOCTEH  U3MEPEHUH
bU3IIECKUX BEJTUYMH.
H3yuenue CBOWCTB
HACBILIIEHHBIX napoB,
croco0oB M3MEpEHUs
BJIIaKHOCTH HaOmronenune

KHUIICHUA 1pU TMMOHUKCHHOM
JaBJICHHUH, HarpeBaHHA n
IIJ1aBJICHUA
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KPpUCTATIINYCCKOT'O

BEIIeCTBA. OO0vbscHeHue
OPUHIUIOB  JEUCTBUS U
YCIIOBHI 0e301macHOTO
UCIIOJIb30BaHUS B
IIOBCEIHEBHOI SKU3HU
TUTPOMETpa,  IICHUXPOMETPA,
KaJIOPUMETpA. Nzyuenue
TEXHOJIOTUI [IOJy4EHUSA

COBPEMEHHBIX MaTepHaJiOB, B
TOM YHCJIE HAHOMATEPUAJIOB.
Pemienue pacu€THbIX 3a1ad
SIBHO 3a/laHHOW (PU3UUECKOM
MOJIEIbIO C HCIIOJIb30BAHUEM
ypaBHEHUS TEIJIOBOTO
OanaHca. Pemenue
KaueCTBEHHBIX  3amad ¢
onopou Ha  H3YyYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue  SABJICHHS 110

TEME
Pazpea 3. DJIeKTPOAMHAMMKA.
Tema 3. 1. Copepxanne yaeOHOTO MaTepuaa. IIpoBenenue 3kcnepuMeEHTa:
DIeKTpOCTaTHKA. U3MEPEHHUE IJIEKTPOEMKOCTH
DneKTpUUecKU 3apsay. 3aKOH COXpaHEHUs 3JIEKTpUUecKoro 3apsaaa. 3akoH KysoHa. 2 | KOHJEeHcaTopa. Onenka
Qnektpuueckoe nosie. Hanpspk€HHOCTh modid. DnekTpuueckas EMKocTb. KonaeHncarop a0COTIOTHBIX u
CoenvHeHNs KOHIEHCATOPOB OTHOCHUTEIIbHBIX
MOTPEIIHOCTEN  W3MEpPEHUi
[IpakTnueckoe 3ausTue: Pemenue 3agad Ha pacu€Tr 3JIEKTPOCTATUYECKUX BETUYUH U 3aKOH 2 puznueckux BCJIMYHH.
Kynona. N3yueHne MPUHIIUIIOB
JEeNUCTBUS 3JIEKTPOCKOIIa,
[IpakTrnueckoe 3anstue: Pemenue 3aqa4 Ha pacu€T JIEKTPUUECKON EMKOCTH 2 SJICKTPOMETDa,
KOHJICHCATOPA. N3yuenue
MPUHIUIIOB NENUCTBUAN
YCIIOBUH 0e30MMacHOTO
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[IPUMEHEHU B IIPAKTUYECKON

JKU3HH, KOITUPOBAIBHOTO
amnrnapara, CTPYHHOTO
MIPUHTEPA. PaccmoTpenue
buznuecKux OCHOBaHMI
3JIEKTPOCTATHYECKON 3aIUThI
U 3a3eMJICHUS

anexTponpudopoB. Pemenue
pacy€THBIX 3amad ¢  SABHO
3aJaHHOUI busngeckon
MOJIEIbI0 C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMyIl
JJIEKTPOCTAaTUKU.  Pemenue
KAueCTBEHHBIX  3aJa4  C
OIopoi Ha  H3YyYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SIBIICHUS
3JIEKTPOCTATHUKHU.

Pacno3naBanue (uznueckux
SBJIEHUN B Y4E€OHBIX OIBITAX
U OKpYXKaOWIEH  KU3HU:
3JEKTPU3ALINS TEN,
B3aMMOJICHCTBUE 3apsiOB U
O00BSICHEHHE HUX Ha OCHOBE

3aKOHOB u dopmyn
aneKkTpocTatuku. OnucaHue
HA3Y4YEHHBIX CBOKCTB

BCIIECTBA M OJICKTPUUCCKHUX
SIBJICHHIA C MCIOJb30BaHHEM

bu3IIeCKUX BEJTUYMH:
IEKTPUYECKUN 3aps,
HANPSHKEHHOCTh
ANEKTPUUYECKOTO MO
OTEHIMAa, pPa3HOCTh
NOTEHLINAJIOB,
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ANEKTPOEMKOCTD. Ananuz
(GU3HYECKUX TIPOILIECCOB |
SIBJICHUW C WUCIOJIb30BaHUEM
(bU3HYECKUX 3aKOHOB: 3aKOHA
COXPAaHEHHSI DIIEKTPUIECKOTO

3apsina, 3akoHa  Kyiona.
PaGora B rpymmax mpu
aHalM3e  JOMOJIHUTEIbHBIX

UCTOYHUKOB HMH(pOpMaIMu u

[IOATOTOBKE COOOIIEHUNH O
MPOSIBJICHUU 3aKOHOB
AJICKTPOCTATHKHU B
OKpYXXarollel  XKU3HHU U

IMPUMCHCHUHN X B TCXHUKC

Coneprkanre yaeOHOr0 MaTepHaa.

1. TloctosiHHBIN AnekTpuyeckuid ToK. Cuia Toka, HanpsbKEHUE, SJIEKTPUUECKOE COTPOTUBIICHHUE. 2
3akon Oma aig yuyactka uenu. IlocrnenoBaTenbHoe U MapauieIbHOE COCIMHEHUE POBOHUKOB.

OJIC ncrounuka Toka. 3akoH OMa Jij1s TOJTHOM 1enu. TemioBoe NelCTBUE AIEKTPUIECKOTO TOKA.

3akon JIxxoyns-Jlenna. Pabota m MOIIHOCTB TOKA

JlabopaTtopHas pabora «/3yueHne napasielbHOTO COSTUHEHHSI TIPOBOJHUKOBY 2

JlaboparopHas pabota «/3ydeHne nociea0BaTeIbHOr0 COSTUHEHUS TPOBOTHUKOBY 2
T 39 Jlaboparopnast pabota « 3smepenne DJIC 1 BHYTpEHHETO COMPOTUBIICHUS HCTOYHUKA TOKa) 2
3:11:[015; ' JlaGopatopHas pabota «M3yuenne 3akona OMa a5 y4acTKa IeTm» 2
OCTOSHHOLO JlaGopaTtopHas pabota «OnpeaeseHne yAeIbHOT0 COTPOTURIICHHUS MaTepHralia u3 KOTOPOTo 2
ToKa. W3TOTOBJIEH MMPOBOJAHHUK.

[Ipaktrueckoe 3ansitue: Pemienue 3a1au Ha 3aKoHbl OMa U 3aKOHBI COEAMHEHUSI TPOBOIHUKOB. 2
Tema 3. 3. Conepxanue y9eOHOT0 MaTepuana.
INeKTPHIeCKHH 1. IMomympoBomuuku. CoOCTBEHHAS U TPUMECHAs MPOBOJUMOCTD IOJTYITPOBOTHUKOB. 2
Zggﬂiﬁammx p-n- nepexo. [lonynpoBOJHUKOBBIA TUOA. DIEKTPUUECKHUM TOK B METaIIaX. DIEKTPUUESCKUN

TOK B JKUJKOCTSIX.
DNEKTPUUECKUH TOK B Ta3ax. DJIEKTPUUYECKUI TOK B BaKyyMe.

[IpoBeneHne sKCrepUMEHTA:
U3y4eHue CMEIIaHHOTO
COETMHEHUS PE3UCTOPOB;
u3mepenre DJIC umcrouyHuka

TOKAa U €ro BHYTPEHHETrO
COTIPOTHBIICHUS;

HaOMIOZICHUE  DJICKTPOJIH3a.
Onenka  aOCONMIOTHBIX |
OTHOCHUTEIIbHBIX

[OTPELIHOCTEH  HU3MEPEHUI
bU3IIECKUX BEJTUYHH.
OO0mbsicHeHHE MPUHITUIIOB
NEUCTBUA Hu YCIIOBUUI
0€30MacCHOT0  NPUMEHEHUS
ammepMerpa,  BOJIBTMETpA,

peocrata, UCTOYHHKOB TOKa,
AJIEKTPOHATPEBATEIBHBIX U
OJICKTPOOCBCTUTCIIBHBIX
puOOPOB, TEpPMOMETPA
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COIIPOTUBJICHUS, BAKYYMHOI'O

JMO/a,  TEPMHUCTOPOB U
b oTOpE3UCTOPOB,
HOJTYTIPOBOTHUKOBBIX
JUOIO0B, rajabBaHUKU.

Pemenue pacu€rHbIX 3amay c
SIBHO 3a/laHHOW (PU3UUECKOM
MOJIEbIO0 C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB H (hopMy
TEMBI «[TocTossHHBII
ANEKTPUYECKUAMN TOK».
PacniosnaBanue (usnuecknx
SIBJICHUW B Y4EOHBIX OIBITAX
U OKpYXalollel  KU3HU:
ANEKTpUYECKas

IPOBOJAMMOCTb,  TEIUIOBOE,
CBETOBOE, XUMHUYECKOE,
MarHUTHOE JEWCTBUSI TOKa.
AHanu3 IIEKTPUUECKUX
SBJICHUA W TMPOLECCOB B
LEMNAX IOCTOSHHOTO TOKa C
UCIIOJIb30BAaHUEM  3aKOHOB:
3akoH Oma, 3aKOHOMEPHOCTHU

IIOCJICA0OBATCIBHOTO n
napauiC;ibHOIr0 COCAUHCHUSA
IIPOBOJHUKOB, 3aKOH

Jbxoyna-Jlenna.  Onucanue
W3YYCHHBIX CBOMCTB BEILECTB
U DJIEKTPUYECKUX SBJICHUM C
HCIIOJIb30BaHNEM
duznueckux BEJIMYUH:
SIIEKTPUYECKHUI 3apsll, cuia
TOKa, JEKTPUUYECKOE
HaNPsKEHUPA3HOCTh
norennuanos, JJIC, pabora
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TOKa, MOIIIHOCTE TOKA.
Hcnons3oBanne
UH(POPMALIMOHHBIX
TEXHOJIOTHH IS TIOMCKa,
CTPYKTYpPUPOBaHUS,
MHTEPIpETALNU n
npecTaBiICHus] HHPOpMAIHH
IIPU TIOATOTOBKE COOOIICHHI
0 TPUMEHEHUU  3aKOHOB
ITIOCTOSSHHOTO TOKAa B TEXHHUKE
1 TEXHOJIOTHS
Tema 3. 4. Cozeprkanrie yueOHOro MaTepHaa.
MaruutHoe none. | 1. B3aumonerictBrue TOkOB. MarautHoe mose. MHAYKIUS MarHUTHOTO TI0J11. MarHUTHBIN TTOTOK. [IpoBeneHne sKCIEpUMEHTA:

Cuna Amnepa. Cuna Jlopenna . SIBnenue snekrpoMarHuTHOM uHAyKUuuU. [lpasuno Jlenna. 2 | U3y4yeHUe MarHUTHOIO MO

Camounnykuusi. UHIyKTUBHOCTb. KaTyIIKH C TOKOM;

MarHuTHbIE CBOMCTBA BELIECTBA. DHEPIUsl MATHUTHOTO TOJIS TOKA. HCCIICAOBAHUE JICHCTBUS
IIOCTOSHHOTO MarHuTa Ha

[Ipaktuueckoe 3ansitue: Pemienue 3a1ad Ha pacueT MarHUTHON MHAYKIIMU U MarHUTHOTO MOTOKA. 2 paMKy c TOKOM,;

Pemenue 3amau Ha pacu€r criibl AMnepa u cuisl JlopeHna. HCCIIEIOBAaHUE SIBJICHUSI
3JIEKTPOMAarHUTHOU
WHIYKIIUH. OrneHka
a0COJIIOTHBIX u
OTHOCHTEIIBHBIX
MOTPELIHOCTEH  U3MEPEHUI
bu3HIeCKUX BEJTUYMH.
OO0mbsicHeHnE MIPUHITUIIOB
NEUCTBUA U YCJIOBUM
0€30IacCHOT0  NPUMEHEHUS
IMOCTOSTHHBIX MarHmTOB,
3JIEKTPOMarHuTOB,
3JIEKTPOJIBUTATENS,
YCKOPHUTEJIEH 3JIEMEHTAPHBIX
YaCTHII, WHIYKIIMOHHON
neyn. Pemenue pacuy€THBIX
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3a/1a4 Ha MIPUMEHEHUE
dopmyn Tembl «MarHuTHOE
ToJIe. DneKTpOMarHuTHasI
WHIYKIUS. Pemenue
KaueCTBEHHBIX  3aJa4  C
onopou Ha  H3YyYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U
busznyeCcKuesBICHUS  TEMbl

«MarnuTtHoe ToJe.
DJIeKTpOMarHuTHas

uHAyKIus».  OmnpeneneHue
HaIlpaBJICHUs BEKTOpa

WHAYKIIMA MarHUTHOTO TIOJIS
MPOBOJAHHUKA C TOKOM, CHJIBI
Amnepa u cunsl Jlopenna.
PacniosnaBanue (usnuecknx
SIBJICHUW B Y4EOHBIX OIBITAX
U OKpYXalUIeHd  KU3HU:
B3aMMOJICHICTBHE MAarHuTOB,

3JIEKTPOMAarHUTHas
WHIYKLUA, JICUCTBUE
MarHUTHOTO o Ha

OPOBOJHUK C  TOKOM |
JBWKYIIUICS 3apsan. AHamu3
ANIEKTPOMATHUTHBIX SIBJICHUI
C HCIOJNb30BaHUEM 3aKOHA
AJIEKTPOMATrHUTHOMN

WHIYKIIUH. Onucanue
M3Y4YEHHBIX CBOWCTB BEIIECTB
U 3IEKTPOMArHUTHBIX
SIBJICHUH C UCIOJIb30BAHUEM
bU3IIECKUX BEJTUYMH:
WHIYKIAS MarHUTHOTO TMOJIs,
cuna Amrnepa, cuia JlopeHia,
WHJYKTUBHOCTb KATYIIKH,
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SHEPIusi AJIEKTPUYECKOTO U
MarguTHOTO Mojei

Pasnea 4. DJIEKTPOMarHuTHbIe K0JIeOAHUSI H BOJIHBI.

Tema 4.1. Coneprkanue y4eOHOr0 Marepuara. UccnenoBanue mapaMeTpoB

DNeKTpOMaruiuTH KOJIeOATEIbHON CHUCTEMBI —

ble KOJIEOAHNU. 1. Konebarenbuplii KoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHEIE KoieOaHus. BeIHyKIeHHbIE 2 | mepuona, 4acTOTHI,
3JICKTPOMArHUTHBIC KoJeOanus. [lepeMeHHBIH dJEKTPUYECKUM TOK. AKTUBHOE CONTPOTHBIICHUE. aAMIUTATY/IbI u ¢azbr
JlericTByrolII€€ 3HAYEHHE CUJIbI TOKA U HAIIPSKCHUSL. koneOanuii. MccnegoBanue
3. Tpaucdhopmarop. IIponsBoacTBo, nepenada u norpediaeHue 3aeKTposHeprun. ['enepatop 2 | IEPEMEHHOr0 TOKa B LIENH U3
He3aTyxarumx kouedannil. KonaencaTop u kaTymika B e ePeMEHHOTO TOKa. HOCJICI0BATCIIbHO
DJIEKTPUUYECKUIN PE30HAHC B LIEMTH MEPEMEHHOTO TOKA COEIMHEHHBIX KOHJIEHCATOpa,

KaTYIIKH U pesucropa.
OueHka  aOCONIOTHBIX U

OTHOCHUTEIIbHBIX

[IOTPELIHOCTEH  U3MEPEHUH
bU3IIECKUX BEJIUYMH.
OOmbsicHeHHE MPUHITUIIOB
NEUCTBUA U YCIIOBUM
0€30IacCHOT0  NPUMEHEHUS
IIEKTPUYECKOTO 3BOHKA,
re’eparopa HEPEMEHHOT O
TOKa, JTHHAMN

aneKkTpornepenad.  Pemenne
pacdy€THBIX 3aJa4 C SIBHO

3a/laHHOM du3nueckoit
MOJIENTBI0 C HCIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB "
dbopmy, OTIMCBIBAIOIINX
AIEKTPOMArHUTHBIC
Kosie0aHusl. Onucanue
AIEKTPOMArHUTHBIX
Kosie0aHui C
MCIIOJIb30BaHUEM
bu3IIECKUX BEJTUYMH:
10530 (O | u 9acToTa

31



KoneOaHui, aMImuTyga H
daza konebaHuid, 3apsn H
CWJIa TOKa B TapMOHUYECKUX
3IEKTPOMArHUTHBIX
KOJIEOAHUSIX. Pemrenne
Ka4yeCTBEHHBIX 3a1a4 c
OIopon Ha  H3YyYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH,
OIIMCHIBAIOIIINE
3JICKTPOMArHUTHEIC
KOJIEOAHMSL. Pab6ota B
rpynnax mnpy IUIaHUPOBAHUH,
POBEJICHUU u
HUHTEPIIPETAIIMA PE3yIbTAaTOB
OIIBITOB, u aHaau3e
JIOITOTHUTEIBHBIX
UCTOYHUKOB WH(POPMAIIUU TIO
TEME

Tema 4.2. Coneprkanue yueOHOro MaTepuaia.
ONEKTPOMAarHuTH | 1.9JIEKTpOMArHuTHOE IOJIC U 3JICKTPOMArHUTHBIE BOJHBI. CKOPOCTB AJIEKTPOMArHUTHBIX BOJIH. 2 | Usyuenue oOpa3oBaHusi U
bI€ BOJIHBI. N3o6perenue paano [lonoseiM. [puniune! paanocsssu. TeneBuaeHue. pacnpocTpaHeHus
CeertoBbIe Caer Kak ayiekTpoMarHuTHas BosiHa. HTepdepenuus u qudpakuus ceera. Jucnepcus ceeta. IONIEPEYHBIX W INPOJOJIBHBIX
BOJIHBL. [Ikana 3/M BoiH. PaznuuHble BUIBI 2JIEKTPOMArHUTHBIX U3TYyYeHUH, UX CBOMCTBA. BOJIH. Habmronenue
OTPaKCHHUs W TIPEIOMIICHHS,
2. 3aKOoHBI OTpaKEHUS U MpesoMiIeHUs cBeTa. [loaHoe BHyTpeHHEe OTpayKeHus 2 | uHTepdEepeHINH u
JIunssl. Ontuyeckue npudopsl. [loctpoenne n300pakeHust B IMH3aX TU(QPakIuyd  MEXaHMYECKUX
[TpakTuyeckoe 3anstue: Pemenue 3anad Ha GopMyiTy TOHKOM JIMH3BI 2 | BonH. HaGmonenne cBs3n
TPOMKOCTH 3BYKa U BBICOTBI
TOHAa C aMIUIUTYJOM H

YacTOTOM KOJICOaHHH,
3BYKOBOTO pe3oHaHca.
Hccaenosanue CBOICTB

AIIEKTPOMATrHUTHBIX BOJIH:
OTpaXCHHE,  INPEIOMIICHHE,
noJysipu3anus,  AUQpaKIs,
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uHtepdepenims. M3ydenue

YCIOBUU W3JTyYEHHUS
ANEKTPOMATrHUTHBIX BOJIH,
B3auMHOU OpHUEHTALINU

BektopoB E, B, v B
3JIEKTPOMArHUTHOM  BOJIHE.

N3yuenne IIPUMEHEHUS
JJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE u OBITY.
OO0nsicHeHnEe MIPUHITUTIOB
JEUCTBUS u YCIIOBUM
0e30macHOTO  MPUMEHECHHS
MY3BIKQJIbHBIX
UHCTPYMEHTOB,
YJIBTPa3BYKOBOM
JTUArHOCTHKU B TEXHHUKE H
MEAMLIMHE, panapa,
panuonpuEMHHKA,
TEJIEBU30PA, AHTCHHBI,
tenedoHa, CBY-neun.

Pemwienne  pacy€THBIX U
KaueCTBCHHBIX  3aJa4 ¢
OIopoi Ha  H3YyYCHHBIC

3aKOHa pacrpocTpaHeHue
ANEKTPOMATrHUTHBIX BOJIH.
Hcnons3oBanne
UH(POPMALIMOHHBIX
TEXHOJIOTHH IS TIOMCKa,
CTPYKTYpUPOBaHUS,
WHTEpIpETAI n

IpeACTaBiIeHUs UHPOPMALUU
IpU TOATOTOBKE COOOIICHUI

00 HUCIOJb30BAHUU
3JIEKTPOMArHUTHBIX BOJH B
TEXHHUKE. VYyactue B
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TUCKYCCUH 00
3JIEKTPOMarHUTHOM
3arpsAA3HEHUU  OKpYXKalollen
cpenpl. PaGora B rTpymmax
npu MJIaHUPOBAHUH,
IIPOBEICHUU u
WHTEpIpETali Pe3yIbTaTOB
OIBITOB u aHanusze
JIOTIOJTHATEIbHBIX
HUCTOYHUKOB MH(pOpMAIIUU 1O
temel3yuenne SIBIICHUS
IIOJIHOTO BHYTPEHHETO
OTPaXKEHUS, €ro MPUMEHEHHS
B  CBETOBOJIE. N3yuenue
Mozelen MHKPOCKOIIA,
TeJIecKoma. [Tonyuenue
CIEKTpa C MOMOMIBIO TPU3MBI
1 TUu(dpaKIMOHHON PEMIETKH.

H3mepenne MOKa3aTelst
pEeTOMIICHUS CTEKJIa.
HccnenoBanue CBOKCTB
N300pakKCHUITB JUH3AX.
OO0mbscHeHne MPUHITUIIOB
NEUCTBUA u YCIIOBUU

0€30MacCHOT0  NPUMEHEHUS
OYKOB, JIyIbI, (oTOAIapara,
NPOCKIIMOHHOTO  ammapara,

MHKPOCKOIIA, TEJIECKOIa,
BOJIOKOHHOM OITHKH,
Tu(PaKIIMOHHOW  PElIETKH,
MOJIAPOUA. Pemtenue
pacdy€THBIX 3ama4 C SIBHO
3a/laHHOM du3nueckoit

MOZETBIO C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H (hopMyn
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reOMETPUYECKOMN OIITUKH.
[loctpoenne w  omnucaHue
U300paxeHusi, CO37aBaeMOr0
IJIOCKUM  3€pKaJIOM, TOHKOMU

JIMH30M. Paccmotpenue
IIpEEIIOB IPUMEHUMOCTHU
reOMETPUYECKOMN OIITUKH.

PacniosnaBanue (usnuecknx
SIBJIICHUU B OIIBITaX u

OKpYyKaroleun JKU3HU:
IPSMOJIMHENHOE
pacrpocTpaHeHHe CBETA,

OTpa)K€HUE,  MPEIIOMJICHUE,
uHTephepeHIus, audpakius
u MOJIIPU3AIUS CBETa,
aucnepcusi cBera. MzyudeHne
YCIIOBHM HAOIOICHUS
MaKCHUMyMOB 1 MUHUMYMOB B
UHTEpEPEHIIMOHHON
KapTUHEOT IBYX CHH(pa3HbBIX
KOTePEHTHBIX  MCTOYHHUKOB.
VYcnoBsue HaOJIIOJEeHUS
TJIABHBIX MaKCUMyMOB TIpH
naJicHun
MOHOXpPOMaTHYECKOTO CBETa
Ha T (HPaKITMOHHYIO
pelETKY. AHanu3
ONTHUYECKUX  SABJICHHM  C
UCIIOJIb30BAaHUEM  3aKOHOB:
3aKOH MPSAMOJIMHEITHOTO
pacnpocTpaHeHus CBeTa,
3aKOHBI OTPaXEHUS CBETa,
3aKOHBI TMPEIOMIICHUS CBETA.
Onncanue ONTUYECKUX
SIBJICHUW C WCIOJIb30BaHUEM
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duznueckux BEJIMYUH:
dboKycHOE  paccTOsTHUE |
ONTUYECKAasl CHJIA JINH3BI

Pasznea S. CTtpoeHue aToMa M KBAaHTOBas pusuka.
Tema 5. 1. CopepxaHue yaeO0HOro MaTepuana.
CBeTtoBbIC 1. T'unoresa [lnanka o kBanTax. ®oron. @ororddexr. OnbiT Pezepdopaa. Crpoenne aToma. 2 | Ha6nronenne Qorodaddexra
KBaHTBI. [Inanerapunas moxens u Mmogens bopa. Iloctynarsl bopa. [Tornoiienue u ncmyckanue cBera Ha YCTaHOBKE C IIMHKOBOM
aroMaMu mactuHo.  MccnenoBanue
3aKOHOB BHEIIHETO
dorordpdexra. OOBsICHEHUE
OCHOBHBIX MPUHIIUIIOB
JEUCTBUSA TEXHUYECKUX
YCTPOMCTB, TaKUX Kak:
dororneMeHT, (HOTOAATUHK,
COJIHEUHAs Oatapes,

CBETOAMONA; M YCIOBUM UX
0e30macHOTO TPUMEHEHUS B
[IPaKTUYECKOU JKU3HU.
Pewenne pacu€rHbIX 3a1ad C
SBHO 3aJaHHOW (Qu3nuecKon
MOJIEbI0 C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMyIl
KBaHTOBOW ONTUKH. Pemenue
KAueCTBEHHBIX  3aJa4  C
OIopoi Ha  H3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU
KBaHTOBOM OIITUKH.
Pacnio3naBanue (usnuecknx
SIBJICHUW B Y4eOHBIX OIBITAX:
dboTornexkTpuuecknii 3G HEKT,

CBETOBOE JaBJICHUE.
Onucanue M3YYEHHBIX
KBAHTOBBIX SIBJICHUU n
MIPOLIECCOB c
HUCIIOJIB30BAHUEM
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duznueckux BEJIMYUH:
CKOPOCTb 3JICKTPOMarHUTHBIX
BOJIH, JUIMHA BOJHBI U
9acTOTa CBETa, JHEPIrus u
UMITYJIbC (OTOHA

Tema 5. 2. Copepxanue yueOHOro Marepuaa.
®usuka 1 OTKpbITHE PATUOAKTUBHOCTH. O-, [3-, Y- U3TyUCHHUS. 2 | U3yueHne 3KCIEPUMEHTOB,
aTOMHOTO s1pa 3aKOH paJMOaKTUBHOIO pacraja. JHeprus cBsaA3u. JleneHue saep ypasa. JIOKa3bIBAIOIIUX  CJIOKHOCTh
Iennas snepHas peakuus. SnepHsiii peaktop. TepMosaepHbIE peaKkUu. CTPOCHUSA aTOMHOIO  sApa.
buonornueckoe necTBre palMOAKTUBHBIX U3TyYCHUH. Hccaenosanue TPEKOB
YaCTHI] (o TOTOBBIM
dboTorpadusim). N3yuyenune

SII[epHBIX CHII, SII[epHBIX
peaKkuuii CMHTE3a M pacnaja,

TEPMOSIACPHOTO CUHTE3A.
N3yuenue HYKJIOHHOM
monenu siapa ['eiizenOepra-
HBaneHko. OObbscHenue
YCTPOMCTBA U MNPUMEHEHHUS
JIO3UMETPA, KaMmephl
Bunscona, SIAEPHOTO

peakTopa, aTOMHOW OOMOBI.
Pewenne 3amay ¢ onopoil Ha
MOJIy4YE€HHBIE 3HAHUS, B T.4. O
3apsi€e U MaccoBOM UHUCIIE
saapa. Pacno3naBsanue
¢u3nueckux  SBICHUM B
y4eOHBIX  OMBITAX HU B

OKpY’Karollen JKU3HU:
€CTECTBCHHAs U
UCKYCCTBEHHAs

paI[I/IoaKTI/IBHOCTB.OHI/IcaHI/Ie
KBaHTOBBIX SIBIICHUMN u
IIponeccoB C
HCIIOJIB30BaHHUEM
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duznueckux BEJIMYUH:
epuo.I nosypacmnaa,
SHEPrusi CBSI3U  ATOMHBIX
sanep, AedeKkT Macchl sapa.
Anammnz MIPOLECCOB u
SIBJICHUHA C HCIOJIb30BaHHEM
3aKOHOB U MOCTYJIATOB: 3aKOH
COXpPaHEHHUS AJIEKTPUIECKOTO
3apsiia, 3aKOH COXpaHEHUs
MacCOBOTO YHCIIa, TOCTYJIAThI
bopa, 3akoH pagnoakTUBHOIO
pacriaga. Yuactue B pabote
KpYTJIOTO cTojia
«DyH1aMeHTAIbHBIE

B3auMoOJIelicTBUs. EIMHCTBO
(bU3UYECKOWKAPTUHBI MHPaY.

Hcnonws3oBanue
WH(pOpPMaAITMOHHBIX
TEXHOJIOTHH  JJI  IIOMCKa,
CTPYKTYPUPOBAHHS,
MHTEpIpeTalu u

npe/icTaBacHUsT HHOOPMAITUH
IpH TIOJTOTOBKE COOOIICHHIA
0 TMPUMEHEHWH  3aKOHOB

KBaHTOBOM bu3uKu B
TEXHHUKE W  TEXHOJIOTHSIX,
HKOJIOTHYECKUX acreKkTax

SIEPHON SHEPTEeTUKHU

6. DIIEMEHTHI
aCTPOHOMHUH U
acTpo(U3HUKH

ConepxaHaue yyeOHOro Marepuaa.

Oransl pa3BuTUsa actpoHoMuu. Bup 38€31H0r0 HeOa. Co3Be3nus, IpKUE 3BE3IbI, ITAHETHI, UX
Buaumoe asrxenue. Conneunas cucreMa. CoisHue. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKH.
Muneunsrii [TyTs — Hama ["aaktuka. Beenennas. 3akon Xa06ua. Teopust MeraranakTuka.
Hepeménnsie npo0aeMbl aCTPOHOMUHT

[Toxroroska cooOIeHuii 00
aTalrax pa3BI/ITI/I$I
ACTPOHOMHH, O MTPUKJIATHOM
¥ MUPOBO33PEHYECKOM
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3HAYEHUH aCTPOHOMUH, O
METOJ1aX MOJIY4YEeHUS
HayYHBIX aCTPOHOMHUYECKUX
3HAHUM, OTKPBITUSIX B
COBPEMEHHOMN aCTPOHOMUMU.
N3ydeHne coBpeMEHHBIX
MIPEJCTaBICHUN O
MIPOUCXOXKICHUU U DBOJIOIUU
Connua u 38€31. 3yuenue
TUIIOB TralaKTHK,
paauoragakTUK U KBa3apoB.
N3ydenune nBUKEHUS
HEOECHBIX TEJI, BOIIOLIMHI
3BE311 1 Beenennoii,
MIPOLIECCOB, MPOUCXOSALINX B
3BE3/1aX, B 3BE3HBIX
cucreMax, B
MEKTaJaKTHYECKOU cpefie,
MacITaOHOW CTPYKTYpPbI
Bcenennoif. O6bsacHenune
pacumupenus BeeneHHo Ha
OCHOBE 3aKoHa Xab0:a.
[ToaroroBka Kk 00CYXICHUIO
HEpENICHHBIX POOIeM
actpoHomuu. [IpoBenenue
HaAOJIFOIEHUNA
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIOKEHUN
JUTSL OIIPEICIICHUS TTOJI0KEHHUSI
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOro
HOJTyLIApHsl U ApKUE 3BE3MBI.
[TpoBenenue HaOMIOICHWI B
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teneckon JIyHbl, IU1aHeT,
Muieunoro Ilytu. YuacTtue B
JUCKYCCUH O HEPEIIEHHBIX
npo0JeMax aCTpOHOMHUH

BCero

76
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4. YCJIOBUSA PEAJIMZAIIUAU TPOT'PAMMBI TIPEJIMETA
3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePUAIbHO-TEXHUYECKOMY
ol0ecrnevyeHn 10

Peanu3arus nmporpamMmel peaMera TpedyeT Hauuusi yaeOHOro KabuHeTa (pu3mKy.
— O0opynoBaHue yueOHOro KaOMHeTa (PU3HKU:
— TOCAI0OYHBIC MECTA IO KOJIMYECTBY 00YJarOIIUXCs
— pabouee MECTO IperoaBaTens
— KOMIUIEKTBI TIJIAKaTOB
- nmaboparopHas MeOelb C TIOJIBECHHBIM JIEKTPOIUTAHUEM;
— JIEMOHCTPAIMOHHOE ¥ JJA0OpaTOpHOE 000PYI0BAHNE;
— METOAMYECKHE yKa3aHUs [Tt 1a00paTOPHBIX PadOT CTYACHTOB,
— KOMIUIEKTBI pa3/1aTOYHbIX MaTEPHUAJIOB
— CIpaBOYHAsI TUTEPATYypa;
TexHuueckue cpencTra 00yICHHUS:
— KOMIIBIOTED
— MeZlua MPOeKTOp
— MHTEPAKTUBHOE TIOCOOHE O TUCITUTUTHHE

4.2. Y4yeOHO-MeTOAMYeCKOe U MHPOPMALIMOHHOE o0ecnieyeHre y4eOHOoro
npeamera

IlepevyeHb OCHOBHOI U JONIOJIHUTEIBLHON Y4e0HOI JIUTEepaTyphl, HEOOX0AUMOI ISt
OCBOEHM MpPeMeTa

OCHOBHbBIE HCTOYHUKHU:

®uzuka. 10 knacc: yued. mys obmeodpazosat. Opranusanmii: 60a30BbIA U
yrayou. Yposuau / I'.SI.Mskuiies, b.b. byxosnes B.M.Yapyrun; mox pen.
H.A.ITapdenTtbeBoii .-7-e uza.nepepad.-M. :Ilpocssmenne, 2019.-432c¢.:(4)n. Wn.
—(Knaccuueckuii kypce). - ISBN 978-5-09-071607-9.

®du3uka. 11 kaacc: yued. 111 o0meoopazoBar. Opranuzaiuii: 0a30BbIN U
yriyou. Yposuu / I'.SI.Mskuiies, b.b. byxosnes B.M.Yapyrun; oz pen.
H.A.ITapdenTtbeBoii .-7-e uza.nepepad.-M. :Ilpocssmenne, 2020.-432c¢.:(4)n. Wn.
—(Knaccuueckuii kypc). - ISBN 978-5-09-074278-8.

43 IlepeyeHp  WHQPOPMALMOHHBIX  TEXHOJIOTHi, HMCHOJIb3YeMbIX  IIPH
OCYIIIeCTBJIEHHSI 00PA30BaTeILHOI0 MPOIECca MO AUCHUILIHHE, BKIIOYAsA NepeyeHb
NMPOrPpaMMHOI0 odecredeHusi 1 HHPOPMALUOHHBIX CIPABOYHBIX CUCTEM
Jluiensnonnoe nporpammuoe odecneuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
www.school-collection.edu.ru (Enunas komnekuus 1iudpoBbix 00pa3oBaTeIbHbIX
pecypcoB).

http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTEYHAs CUCTEMA.

1. http://www.fizzika.ru/

2. http://www.physics-regelman.com
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4.4. OcoO0eHHOCTH peajU3alUU MpeaMeTa I 00yYaKIIMXCs W3 YUC/Ia
MHBAJIUI0B U JIMI ¢ OTPAHUYEHHBIMHI BO3MOKHOCTSIMH 3/10POBbSI

[Ipu oOydyeHUM 7ML C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU  370POBBA,
peaycMaTpuBaeTCa MHANBUIYaTbHBIA IPaPUK 00yUEHUSI.

NuBanuapl W JMla € OrpaHUYEHHBIMH BO3MOKHOCTSIMH  3JI0POBbSI
oOecrieueHbl TMEYaTHBIMU M AJIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECypCaMH B
dbopmax, afanTHPOBAHHBIX K OTPAHUYCHUSIM MX 3I0POBbSI.

JInst oCymIeCTBIGHMSI TMPOUEAYP TEKYIIEro KOHTPOJsS YCHEBAEMOCTH U
MIPOMEKYTOUHON aTTecTalui OOYyYaromIuXcsi, CO3Mal0TCsS (OHABI OIIEHOYHBIX
CPEeNCTB, AQJaNTHPOBAHHBIE JUIsI WHBAIUIOB W JIMIl C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH  37IOPOBbSI M TO3BOJISIIOIINE  OIEHUTH JIOCTHIKEHHE UMU
3aIJTAaHMPOBAHHBIX B OCHOBHOW 00pa3oBaTeIbHOW NPOrpaMMe pPe3yJIbTaTOB
o0y4yeHus: U YpOBEHb C(HOPMHPOBAHHOCTH BCEX KOMIETEHIIMM, 3asBJIECHHBIX B
00pa3oBaTeNbHON NporpaMMme.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O

ITPEIAMETA

KoHTposib W oOulEHKAa pe3ylbTaTOB OCBOEHUSA NPEAMETa OCYIIECTBISIETCS
IpernojiaBaresieM B Mpolecce MPOBEIEHUsS] KOHTPOJIbHBIX U MPOBEPOYHBIX padoT,
TECTUPOBAHUS, JA0OPATOPHBIX pPabOT, a TakKKe BBHINOJHEHUS O0yYaroUUMUCA
VH/IMBUATYaJIbHBIX 33JJaHHUM, UCCIIEIOBAHUN, IOJITOTOBKE pedepaTos.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHMS, YCBOCHHbIC 3HAHHA)

DopMbI U METOAbI
KOHTPOJISI M OLIEHKH
pe3yJibTaToB
o0yueHust

* IUYHOCHIHbBIX
1) rpaxaaHckoro BoOCHUTAHMS: CPOPMHUPOBAHHOCTH
IpaXKIaHCKON MO3UIMU 00YyYarollerocsi Kak akTUBHOIO U
OTBETCTBEHHOT'O WJIEHAa POCCUMCKOTO OOLIECTBA; IPUHATHE
TPaJAMIIMOHHBIX OOIIEYEIIOBEYECKMX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX  LEHHOCTEM; TOTOBHOCTb  BECTH
COBMECTHYIO JEATEIbHOCTh B HMHTEpPECaX TI'Pa)ITaHCKOTO
oOmiecTBa,  y4yacTBOBaTb B  CaMOYNpAaBICHHUH B
o0pa3oBaTeNbHOM OpraHu3alNY; yMEHUE
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMH HWHCTUTYTaMH B
COOTBETCTBUM C HUX (YHKIMSIMH U Ha3HAYCHHUEM;
FOTOBHOCTb K  TI'YMaHUTapHOM M  BOJIOHTEPCKOMU
NEeSATEIbHOCTH;

2) mMaTpHOTHYECKOr0 BOCMHUTAHUS: CHOPMHUPOBAHHOCTH
POCCUICKON TPaKJaHCKON WAEHTUYHOCTH, NATPUOTU3MA;
LIEHHOCTHOE OTHOILLIEHUE K IOCYyAapCTBEHHBIM CHMBOJIAM,
JOCTHXKEHUSIM POCCUMCKUX YU€HBIX B 00s1acTU (QU3HMKHU U
TEXHUKE; 3) JAYXOBHO-HPABCTBEHHOI'0 BOCIHHMTAHMSI:
c(hOpMUPOBAHHOCTD HPABCTBEHHOI'O CO3HAHMUS,
THUYECKOTO  TIOBEJEHHUS;  CIHOCOOHOCTh  OLIEHUBATH
CUTyallUl0 W  [PUHUMATh  OCO3HAHHBIE  pELICHUS,
OPUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LHEHHOCTH, B TOM YHCJIE€ B JEITEIBHOCTU YYEHOIO;
OCO3HAHMUE JIMYHOI'O BKJIA/Ja B MOCTPOEHUE YCTOMYMBOTO

Oymymero;

4) ICTETHYECKOI0 BOCIIMTAHUA: CTETUUCCKOEC
OTHOIIICHUE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOpPYECTBA, MIPUCYIIETO (buznyeckou HayKe;

denepanbHas padbouvass nporpamma | Puswmka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21

S) TPyaOBOro BOCHUTAHUA: MHTEPEC K PA3IMUYHBIM
chepam npodeccuoHaNbHOM AESTENBHOCTH, B TOM UYUCIE
CBSI3aHHBIM C (PM3UKON M TEXHHUKOM, yMEHHE COBEpPILATH
OCO3HaHHBIM  BBIOOp  Oyaymei  mpodeccun U
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peann3oBbIBaTh  COOCTBEHHBIE  JKU3HEHHBIE  IUJIaHbI;
TOTOBHOCTh M  CHOCOOHOCTh K  OOpa3oBaHUIO U
caM000pa3oBaHKi0 B 00JacTd (U3UKH Ha TPOTIKEHUU
BCE KH3HHU; 6) IKOJOrM4YeCKOr0 BOCIHHUTAHMSA:
c(hOpMUPOBAHHOCTD DKOJIOTHYECKOHN KYJbTYpPBIL,
OCO3HAaHHE TJIOOATBPHOTO  XapakTepa HAKOJIOTMUYECKUX
npo0seM; MIaHUPOBAHUE W OCYIIECTBIICHUE NEUCTBHMA B
OKpyXXalolllelW Ccpeae Ha OCHOBE 3HAHWs  LEJIed
YCTOMYMBOIO pa3BUTHs 4eJOBEeUeCTBa; Pacmmpenne
OIBITA AEATEIBHOCTH IKOJOTHYECKON HANPABIECHHOCTH HA
OCHOBE UMEIOUINXCS 3HaHUH 0 (PU3HKE;

7) IEeHHOCTH HAYYHOI'0 MO3HAHHUSA: C(HOPMHUPOBAHHOCTH
MHPOBO33PEHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKOW HAyKH; OCO3HAHUE
LIEHHOCTH HAy4YHOW JI€SITENbHOCTH, TOTOBHOCTH B
npoliecce u3ydeHus: GU3NKU OCYIIECTBISITh MPOEKTHYIO U
UCCIIEOBATENbCKYIO JEATEIbHOCTh UHAWMBUYAIbHO U B
rpyIie

* MemanpeomMemHulxX:

ba3oBble Jornyeckue aelicTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTyalU3HPOBATH
npobJjieMy, paccMaTpuBaTh €€ BCECTOPOHHE; OIpPEesaTh
1EJIU JIeSITEIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUHU HX
JIOCTHKEHUS, BBISIBJIATH 3aKOHOMEPHOCTH U
NPOTUBOPEYHMSI B paccMaTpUBaeMbIX  (DU3UUYECKHUX
SBJICHUSX; pa3pabaThiBaTh IUIAH pEHIeHUS MPoOJeMbl C
y4€TOM  aHajgu3a  HMMEIIIMXCS  MaTepUaIbHBIX |
HEMATepUAIbHBIX PECYpPCOB; BHOCHUTh KOPPEKTHBHI B
NeSATEeTbHOCTh, OILICHUBAaTh COOTBETCTBHE PE3YJIbTaTOB
IeIsIM, OIICHMBATh PHUCKH TIOCJICICTBUNA NESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBUSX
peanbHOTO0,  BUPTYaJbHOTO ©U  KOMOWHHPOBAHHOTO
B3aMMOJICUCTBYS; Pa3BUBATh KPEATHUBHOE MBIIIICHUE TPHU
PEIICHUY )KU3HEHHBIX TTPOOJIEM.

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:

BJIAJ€Th  HAyYHOW  TEPMHUHOJIOTHEH,  KJIFOUEBBIMH
MOHATUSIMU M MeTofaMu (U3UYECKOW HAyKH; BIAJETh
HaBBIKAMU Y4€OHO-MCCJIEAOBATEILCKOM M  IPOCKTHOU
NEATeIbHOCTH B 00jacTu (U3UKH, CIOCOOHOCTBHIO H
TOTOBHOCTBIO K CAMOCTOATENIbHOMY TTOuCKy DesepanbpHas
pabouas mporpamma | ®@usuka. 10—11 kmaccel (6a30BbIH
YpOBEHB) 22 METOJOB pemIeHHs 3a1ad (PU3MIECKOro
colepXaHus, TPUMECHEHUIO  PAa3IUYHBIX  METOJIOB
MO3HAHUS;, BIAICTh BUJAMU JIEATEILHOCTH TI0 TIOJTYYCHHUIO
HOBOTO 3HAHUS, €r0 MHTEPIPETAIINU, TPEOoOPa30BAHUIO U
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NPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHTYallUsX, B TOM
quciae MpH CO3AaHMU Y4YeOHBIX TNPOEKTOB B O0JIACTH
(GU3UKK; BBIABIATH NPUYUHHO-CIEACTBEHHBIE CBSI3H U
aKTyaJIM3upoBaTh 3aJady, BBIIBUTATh THUIOTE3Y €&
peleHusl, HaXOAWTb apryMEHThl Uil JI0Ka3aTeJIbCTBa
CBOMX YTBEpXKICHUH, 3aJaBaTh MapamMeTpbl U KPUTEPUHU
pellleHus; aHAIU3UPOBATh MOJIYUYCHHbIE B XOJAE PEIICHUs
3aJa4d  pe3yNbTaThl, KPUTUYECKH  OILICHUBATH  UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIOBUSIX; CTaBUThb U (HOpPMyIHpOBaTH COOCTBEHHBIE
3aJa4d B 00pa30BaTEIbHON JEATEIBHOCTH, B TOM YHCIIE
Opu MW3y4YeHUU (QU3UKH; JaBaThb OLIEHKY HOBBIM
CUTyallWsIM, OLIGHUBATh TNPHOOPETEHHBIM OMBIT; YMETh
NEPEeHOCUTh 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIACTh
KHU3HEIEATEIIbHOCTH; YMETh WMHTErpUPOBATh 3HAHUS U3
pa3HbIX NpPeAMETHBIX o0jacTeil; BbIIIBUTATh HOBBIE WJCH,
npeiaraTb OpUTMHANbHBIE TOAXO0/bl U PELICHHS; CTABUTh
npobjemMbl M 3aJayd, JOIMYyCKAIoIIUe albTepHATHBHbIC
pelieHusl.

Pabora ¢ unpopmanmeii:

BJIQ/IETh HaBbIKaMHU MOJTyYeHHUs uHbOopMaIuu
(U3NYECKOTO CONEpKaHUs U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBISATh  TOWUCK,  aHaJu3,
CUCTEeMAaTH3allMI0 M  HHTEpHpeTanuio  HHPOpMaIUuu
pa3IMyYHBIX BHUJIOB U (OPM NpPEACTaBICHHUSA; OLEHUBATH
JOCTOBEPHOCTh HH(OpPMAIMK; HCIOJIb30BAaTh CPEACTBA
MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH B

pelIeHun KOTHUTHUBHBIX, KOMMYHHKaTUBHBIX 51
OpraHM3allMOHHBIX 3aJa4 C COOJIOJIEHUEM TpeOOBaHUM
APrOHOMUKH, TEXHUKHU 0Ee30I1aCHOCTH, TUTHEHBI,

pecypcocOepekeHusi, IPaBOBbIX U ATUYECKUX HOPM, HOPM
nH()OPMAITMOHHONW OE€30MacHOCTH, CO371aBaTh TEKCTHI
Gu3NYEeCKOro coiepkaHUs B Pa3IUYHBIX (opmarax c
y4€TOM Ha3HauYeHUs MHPOPMAIH U 1IeJIEBON ayJAUTOPHH,
BbIOMpas ONTUMalbHYI0 (OpMYy TMPEACTABICHUS U
BU3YyaIHU3aliu.

KoMmyHukaTuBHbIE YHHUBepcaJbHbIe y4yeOHbIe
AelCTBUSA: OCYIIECTBIATH OOLIEHNE HA YpOoKaxX (U3UKH U
BO BHEYPOUHOM NESITENIbHOCTH; pacrno3HaBaTh
NOPEINOCHUIKM KOH(DJIMKTHBIX CUTyalud M CMSAIr4aTh
KOH(JIMKTBI; pa3BEPHYTO U JJOTUYHO U3JIAraTh CBOIO TOUKY
3pEHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPENICTB; IOHUMATh
U HCNONb30BaThb  IMPEUMYLIECTBA  KOMAaHJHOW U
UHAMBUYAJIbHON pabOThl; BBIOUPATh TEMATUKY U METOMbI
COBMECTHBIX JIEHCTBUH C Y4ETOM OOIIMX HMHTEPECOB, U
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BO3MOKHOCTEM KaKJI0TO YiI€Ha KOJUIEKTHUBA;

MIPUHAMATh e COBMECTHOM NEATEIIbHOCTH,
OpraHU30BbIBATh W KOOPAWHUPOBATH JCUCTBHUS IO €€
JOCTUKEHHUIO: COCTABIISAIThH IUIAH JECHCTBUM, pacCIpeneiaTh
poid ¢ y4€TOM MHEHUHA YYACTHHKOB, OOCYXIaTb
pe3yapTaThl COBMECTHOM pabOThI; OLEHUBATh KadyeCTBO
CBOETO BKJIA/Ia U KaXKIOr0 y4aCTHHKAa KOMaHIbl B OOLIUI
pe3ynapTaT MO pa3pabOTaHHBIM KPUTEPUSAM; MpejaraTh
HOBBIE IPOEKTHI, OLEHUBATh MJEU C MO3ULUU HOBU3HBI,
OpUTMHAIBHOCTH, MPaKTUYECKON 3HAYUMOCTH;
OCYLIECTBJIATh MMO3UTHUBHOE CTPATErMYECKOE MOBEJACHHUE B
pPa3IMUHBIX  CHUTYyalUsiX, MOPOSABIATH TBOPYECTBO U
BOOOpakeHue, OBbITh HWHUIMATUBHBIM. PeryJsiTuBHbIE

YHHBepcalbHbIE yueOHbIE IeHCTBHA.
Camoopranusanus:
CaMOCTOSITEIIHLHO OCYILIECTBIISITh MO3HABATEIbHYIO

NeATEIbHOCTh B 00acTU  (GU3UKA UM aCTPOHOMMH,
BBISIBIISAITH ~ MPOOJIEMbl, CTaBUTh U (POpMyIHMpOBaATh
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABIIATH IUIAH PELICHUS PACYETHBIX U
KA4YEeCTBEHHBIX 3a/1a4, IUIaH BBIITOJIHEHUS INPAKTUYECKOU
paboThl C y4€TOM HUMEIOUINXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEMN M IPEANIOYTECHNN;

JlaBaTh OLICHKY HOBBIM CHUTyalHsM; pPaclIUpATb PaMKH
y4e0HOro mpeaMeTa Ha OCHOBE JHMYHBIX MPEANOYTECHUH;
JienaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh
Ha ce0sd OTBETCTBEHHOCTh 3a pEILCHUE; OLICHUBATh
NPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (DOPMUPOBAHUIO
U TPOSIBJIICHUIO 3PYAUIMHU B 00JaCTH (DU3HUKHU, TOCTOSHHO
MOBBHIIIIATE CBOM  00pa3oBaTeNbHBIN W KyJIbTYpPHBIU
YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBII HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI
B JICSATEIBbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB
LENSIM; BIIaJI€Th HaBbIKAMH IMO3HABATENbHON pedIIeKcuu
KaK OCO3HaHUsA COBEPIIAECMBIX JNENCTBUI u
MBICJIUTEIBHBIX ~ NIPOLIECCOB, HMX  PE3yJNbTATOB W
OCHOBaHUM; HCIONb30BaTh MPUEMBI pediaeKkcun s
OIICHKM CHUTYallMl, BbBIOOpAa BEPHOTO pEILIEHUS; YMETh
OLICHMBAaTh PUCKU M CBOEBPEMEHHO NPUHUMATh PELIECHUS
[0 WX CHIKECHHUIO, NPUHUMATh MOTUBBI M apryMEHTHI
OpYTUX TpH  aHAJIU3€ Pe3yJbTaTOB  JEATEIbHOCTH;
npuHUMaTh ce0s, TMOHMMash CBOM HEAOCTATKH U
JOCTOMHCTBA; NPUHUMATh MOTHBBI M apTyMEHTHI APYTUX
IIPM AHAJIN3E pPE3YyJbTATOB JECATEIbHOCTH; NIPU3HABATH
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CBO€ MpaBO M MpaBO APYrux Ha ommOku. B mpouecce
JOCTHDKEHUSI  JIMYHOCTHBIX  PE3YJIbTaTOB  OCBOCHUS
nporpamMMbl MO (M3MKE JUIsl YPOBHS CPEIHEro OOIIEero
oOpa3oBaHusi 'y  OOydYalOUIMXCS  COBEPIIEHCTBYETCS
AMOIMOHATbHBIN MHTEJUIEKT, HpeArnoIararommi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAaHUs, BKJIIOYAIOMIETO CIOCOOHOCTh MOHHUMATh
CBOE SMOIIMOHAIBHOE COCTOSIHHE, BHUAETh HampaBlICHUS
pa3BUTUSL COOCTBEHHOW HMOLMOHAIBHON cdeprl, OBITH
YBEPEHHBIM B ce0e€; caMOperyIrpoBaHus, BKIIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJEHHE, CIIOCOOHOCTh aJanTHPOBATHCI K
HYMOIMOHAIBHBIM HM3MEHEHUSM U MpPOSBIATH THOKOCTB,
ObITh OTKpPBITHIM HOBOMY; BHYTPEHHEH MOTHBAaLUH,
BKJIIOYAIONIEH CTpemsieHHe K JOCTIDKCHHIO IIeTd |
ycrexy, ONITUMU3M, MHHUIIMATUBHOCTD, yMEHHe
JecTBOBaTh, UCXO/I U3 CBOMX BO3MOXKHOCTEH; SMIATHH,
BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh ASMOLUOHAIBHOE
COCTOSTHUE JIPYTHX, YYUTBIBATH €r0 MPU OCYIIECTBICHUHU
oOu1eHus, COCOOHOCTD K COUYYBCTBHIO U
COTEPE)KMBAHUIO; COLMATBHBIX HABBIKOB, BKJIIOYAIOIIUX
CIIOCOOHOCTh  BBICTpaWBAaTh OTHOIICHHS C JPYTUMHU
JTIOABMH, 3a00TUTHCA, MPOSIBISATH MHTEPEC M pa3peliaTh
KOH(JIUKTHI.

* NPEOMEemHbIX:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKHU B
GbopMUPOBAHUM COBPEMEHHON HAayYHOM KapTHHBI MUpA, B
pa3BUTUHA COBPEMEHHOW TEXHUKM U TEXHOJOTHH, B
MMPAKTUYECKOM  JEATENBHOCTH  JIIOAEH;  YYUTHIBATh
TPAHMIIBI TPUMEHEHUS N3YUECHHBIX (DU3UIECKUX MOJICTICH:
MarepualibHasi TOYKa, WHEpLHalIbHAs CHCTEMa OTCYETA,
abComIOTHO TBEPIOE TENO, WIACANBHBIA Ta3, MOJEIH
CTPOECHHS Ta30B, KUJIKOCTEH W TBEPJIBIX TEJ, TOUCYHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (Pu3MUeCKUe SBJICHUS (TPOLIECChI) U
OOBACHATH WX HAa OCHOBE 3aKOHOB  MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHHMS BEIIECTBA
U JJICKTPOJMHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE JBIDKEHHE, CBOOOJHOE mMajJcHue Tel,
JBUKEHHE TI0 OKPYXHOCTH, WHEpLHS, B3aUMOJICHCTBUE
ten, auddys3us, OpPOYHOBCKOE JBIKECHHE, CTPOCHHE
KUIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00BhEMa Ten mpu
HarpeBaHu  (OXJIAXJEHWUU), TEIJIOBOE pPaBHOBECHE,
UCIIApEHNE, KOHJEHCAlMs, TUIaBJIEHUE, KpHUCTaIU3alus,
KUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHHUE JIABJICHUS raza

OIIEHKA 3a YCTHBIC
OTBETHI;

OIICHKA YPOBHS
3HaHUU CTYZEHTOB
Ha KOHTPOJIbHO-
YYETHOM 3aHSTHUH;
OIICHKA 3a
BBITIOJTHEHHE J1a0.
paboT.

OIICHKA 3a
BBITIOJTHCHHUE
TECTOBBIX
3alaHUM;

OIICHKA 3a
BBINIOJTHEHHUE
MPAKTUYECKUX
3aJaHuM;

OIICHKA 3a
BBITIOJTHCHHUE
MMMCbMEHHBIX
CaMOCTOSTEIBbHBIX
pabor;

OIICHKA 3a
MOATOTOBKY
CaMOCTOSITEIIBHBIX
COOOIIEHU
CTYJICHTOB
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IpU €ro HarpeBaHWU B 3aKPBITOM COCYAE, CBSA3b MEXIY
napamMeTpaMH ~ COCTOSIHMSI Ta3a B HM30Ipolieccax,
AIIEKTPU3ALUS TeJl, B3AUMOJICHCTBUE 3apsi/IOB; OMUCHIBAThH
MEXaHUYeCcKoe JBIDKEHHE, HCIOoNb3ys  (usnueckue
BEJIMYMHBI: KOOPJIWHATA, MYTh, MEpPEMEIICHHE, CKOPOCTb,
yCKOpeHue, Macca Tena, Cujia, HMIYJIbC Tena,
KUHETUYECKass  DHeprusi, MOTEHIMalbHAs  SHEprus,
MeXaHu4yeckas paboTa, MEXaHH4YeCKas MOUIHOCTh; IPHU
OMMCAaHUW TPABUJIBHO TPAKTOBATh (PUIUUECKHUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U EIUHUIIBL,
HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO
BEJIMUMHY C APYTUMH BETUYUHAMU;

ONKCHIBATH M3Y4YCHHbIE TEIUIOBBIE CBOMCTBA Tl W
TETUIOBBIE SIBJICHUS, HCIOJIB3YS (PU3NUYECKUE BEIMYUHBI:
JlaBJIeHUE Ta3a, TeMIlepaTypa, CpPeOHssl KUHETHYecKas

SHEPrus Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpPEeIHEKBaJpaTUUHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOThI,  BHYTPEHHsA  HHeprusa, pabora  rasa,

Ko (PUIMEHT  TOJIE3HOTO JNEUCTBUSL  TEIJIOBOTO
JBUTATENsA; TPH ONHCAHUM MPABWIBHO TPAKTOBATh
(GU3MYECKUT  CMBICT  UCIOJIB3YeMBIX  BEIWYHMH, WX
0003HaUCHUS W  CAWHMIIBI, HAXOAUTh  (OPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3HYECKYI0 BEIUYUHY C
JIpYyTUMU BEJINYMHAM; ONKUCHIBATH V3y4YECHHBIC
AJEKTPUYECKUE CBOWCTBA BELIECTBA W JJIEKTPUUYECKUE
SBJICHUSI (TIPOIIECCHI), UCTIONIb3YSI (PU3HUECKUE BETUUYHHBDIL:
ANEKTPUUYECKUI 3aps, AIEKTPUUYECKOE noJie,
HaIpsKEHHOCTh o, MOTEHUHAT, Pa3HOCTh
MOTEHIHUAJIOB; MpPHU ONHCAHWUU IMPABWIBHO TPAKTOBATh
Gu3MYEeCKU  CMBICI  UCIOJIb3yeMbIX  BEIMYMH, HUX
0003HauUe€HHUS W  €IUHHUIIBI; YKa3biBaTh  (OPMYJIbI,
CBS3BIBAIONIME JIAHHYIO (U3WYECKYI0 BEIUYHUHY C
IPYTUMU  BEIMYMHAMH; aHAIM3UPOBATh  (PU3WUECKHE
MIPOIIECCHl W SIBJICHMSI, UCTIONB3YS (PU3MUECKHE 3aKOHBI U
INPUHLHAINBL: 3aKOH BceMupHoro tarorenus, [, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpPAHEHUS MEXAHUYECKOU
DHEPrUH, 3aKOH COXPAaHEHUS HWMIYJIbCA, PUHIIMUII
CyIEPIIO3ULINU CulI, MPUHIHII paBHOIPABUS
WHEPUUAIBHBIX ~ CHUCTEM  OTCUY€Ta,  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b  CpPEOHEW  KHUHETUYECKOW  DHEPTUH
TEIJIOBOTO  JIBIDKEHHMSI  MOJIEKYld ¢ aOCOJIIOTHOU
TEMIEPATYpPOH, MEPBBIM 3aKOH TEPMOAWHAMHKH, 3aKOH
COXpAaHEHUS IIEKTPUUYECKOro 3apsna, 3akoH KynoHa, npu
3TOM pa3InyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
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MaTeMaTU4YeCKOe BbIpaXEHWE M YCJIOBUSA (TpaHUIB,
00JlacTH)  NPUMEHUMOCTH;  OOBSCHATH  OCHOBHBIE
NPUHIUNBI ASHCTBUS MAallMH, MPUOOPOB U TEXHUYECKHUX
YCTPOWCTB;  pa3inyaTh yCJIOBHS HMX  0O€30MacCHOr0
UCTIOJb30BAHUSI B TIOBCEIHEBHOW JKM3HU; BBINOJIHSAThH
HKCIEPUMEHTBHI 110 UCCIICIOBAHUIO (PU3NYECKUX SIBJICHUN U
IPOLECCOB C HCIOJb30BAHUEM TMPSMBIX, U KOCBEHHBIX
U3MEpEHHH, IPH 3TOM (POPMYITUPOBATH MpOoOIeMy/3aaauy
U TUINOTE3y Yy4yeOHOro  OSKCIepUMEHTa, COoOHpaTh
YCTaHOBKY U3 MPEATI0KEHHOT0 000py10BaHUSs, MPOBOIUTH
OMBIT U (OPMYJIMPOBATH BBIBOJIbI; OCYLIECTBIATH MPSIMbIE
Y KOCBEHHBIEC U3MepeHUs (PU3NUECKUX BETUYHH, ITPU 3TOM
BBIOMPATh  ONTUMAIBHBIA  CHOCOO  M3MEpeHus |
UCIIOJIb30BATh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH
U3MEpeHuil; UCCIeIOBaTh  3aBHCUMOCTH  MEXIY
¢u3nUeCKUMU BEIIMYMHAMHU C HUCMOJIb30BAHUEM MPSIMBIX
U3MEPEeHu, MpU 1TOM KOHCTPYHpPOBAaTh YCTaHOBKY,
¢uKcupoBaTh pe3yNbTAaThl TMOJIYYEHHOW 3aBUCHUMOCTH
¢u3znyecKux BEIUYMH B BUAE TaOIUI] U rpaduKoOB, A€TaTh
BBIBOJIBI IO pe3yJbTaTaM HCCIEeIOBaHUsS; COOJII0IaTh
npaBuia  Oe30macHoOro  Tpyda MHpH  MPOBEIECHUU
UCCIIEIOBaHU B paMKax y4eOHOro JKCIEPHMEHTa,
y4e0HO-UCCIIEe0BATENLCKON 1 MPOSKTHON ACSITEIEHOCTH C
UCIOJb30BAaHUEM  HM3MEPUTEIBHBIX  YCTPOMCTB U
1abopatopHOrOo  00OPYAOBAaHHUA;, pelarb pacyETHHIC
3aJaud  C SBHO 3a/JaHHOW (IM3MYECKOH MOJENbIO,
UCTIONB3Ys (PU3MUYECKUe 3aKOHBI M MPUHIIMIIBI, HA OCHOBE
aHaJM3a yCJIOBUA 33/1a4H BBIOMPATh (PU3NYECKYIO MOJEIb,
BBIIENATh  (U3NYECKHE  BEIUYMHBI U (OpPMYJIHI,
HeoOXonuMble Al €€ pelIeHus, MPOBOAUTH PacuéThl U
OLICHUBaThb  PEAJIbHOCTh  MOJYYEHHOTO  3HAYCHUS
(¢u3nyecKoil BENTMYMHBI; pellaTh KaueCTBEHHBIC 3a/lauM:
BBICTpAUBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO IEMOUKY
pacCyXJIeHUM C ONOpPOM HAa M3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3WYECKUE SIBJICHUS; UCIOIb30BaTh
Opu  pelieHuH  y4eOHBIX  33Jad  COBPEMEHHbBIE
uH(GOPMaIlMOHHbBIE TEXHOJIOTHH IS MIOKCKa,
CTPYKTYpUPOBAaHUS, HWHTEPIPETALUd M MPEACTABICHUS
yuyeOHOIl M HAy4yHO-NONYJSIpHOM  MH(OpMaIuy,
NOJYYEHHOM W3 pa3iMyHBIX MCTOYHHKOB, KPUTHYECKH
aHATM3UPOBATh TOJIy4aeMyl0 HH(POPMAINIO; TPUBOIUTH
IpUMepbl BKJIaJla POCCHMCKUX U 3apyOeHBIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IPOILIECCOB
OKpY’KaIOIEeT0 MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHU;
UCIOJIb30BAaTh TEOPETUYECKHWE 3HAHUS MO (Qu3MKe B
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MOBCEHEBHON >KM3HU g oOecrieyeHusi 0e30MacHOCTU
npu oOpaiieHuu ¢ npudbopaMu M TEXHUYECKUMU
YCTPOMCTBAMM, JJIsI COXPAHEHUS 3/I0POBbsI U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEACHUS B OKpYKaloLIeh cpefe;
paboTtatb B TIpynIe C BBINOJHEHUEM  PA3ITHUYHBIX
COLIMATIBHBIX POJICH, TUIAHUPOBAaTh pabOTy TPYMIHI,
palroHaIbHO PACHPEENSITh O0SI3aHHOCTH U IIAHUPOBATH
NEATEeIbHOCTh B HECTAaHAAPTHBIX CHUTYalMSIX, aJCKBaTHO
OIIEHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TPYMIbl B
pelIeHne paccMaTpruBaeMon MpoOIeMsl.
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Pa3paboTuuk:

CIIK BI'TY MPEIo/IaBaTelb B.K.K. I'.H.Ky3bpmuHa

PykoBoauTens 00pa3zoBaTeIbHOM MPOTPAMMBI
CIIKBITY MPETO/IaBaTelb B.K.K. M.B. XKXnxanoBa

Ikcnept BI'TY
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padoyeii mporpaMmsl yueOHOro npeamera Ousnka

JIMCT AKTYAJIM3ALLUA

1/

Haumenosanue
snemenTa OII,
paszena, myHKTa

[IyHkT B mpenpiayiei
penakuuu

IIyHKT ¢ BHECEHHBIMU
U3MEHECHUSAMU

PexBU3UTHI
3acedaHmsl,
YTBEPAUBIIETO
BHECCHHEC
N3MEHEHHH
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