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1. ACHIOPT PABOYEWM ITPOT'PAMMBI ITPEJIMETA ®U3UKA

1.1.06s1acTh NpUMEHEHUS NPOTPAMMBbI Y4€OHOT0 MpeIMeTa

Peanuzanus cpennero oOuiero obpaszosanusi B npenenax OIl CIIO nmo nmporpamme
MOATOTOBKH  CIICIMAJIUCTOB CpPEJHEro 3BeHa 10 crenuanbHocT 34.02.01
«Cectpunckoe aeno» B coorBercTtBuH ¢ GI'OC CIIO mno cnenuansHoctn 34.02.01
«CectpuHckoe geno» ¢ yuderom TpeboBanuii @OI'OC cpennero obmiero
0o0pa3oBaHusl, yTBEPKIAECHHOTO MpukazoM MunoOpHayku Poccum ot 17.05.12 Ne
413, ¢ UW3MCHCHHWSIMH BHECEHHBIMHU TMpUKa3aMu MUHUCTEPCTBA TMPOCBEIICHUS
Poccuiickonn ®@enepanum ot 12 aBrycra 2022 Neo732 ot 27.12.2023r. Nel028 u
denepanbHOlt  00pa30BaTENBLHON MPOTpaMMBI CpPEAHETO 00mero ooOpa3oBaHUS,
YTBEPKICHHOU NpHKa3oM MuHucTepcTBa mpocsenieHus Poccuiickont Penepanun
ot 18 mas 2023r. Ne371.

1.2.00mas xapakTepucTuKa y4eOHOro nmpeaMmera

[Iporpamma no ¢uszmke 6a30BOT0 YpOBHSI Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMIOJIOKEHUW M TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBaTesibHOM mporpammbl, nipeacTaBieHHbIx B PI'OC COO, a Takxe C
yuétoM (enepanbHON paboyeil mporpaMMbl BOCIIUTAHUS U KOHLICTIIIMU MPENO1aBaHus
yueOHoro mnpenmera «®Pusmka» B 00pa3oBaTeNbHbIX oOpraHuzanusx Poccuiickoi
®denepann, peayi3yoMKX OCHOBHbIE 00pa30BaTeIbHbIE TPOTrPAMMBI.

1.3. Heaun y4yeOHOro mpeamera
dbopMupoBaHHE WHTEpECa U CTPEMJICHHUS, OOYUYaIOMIMXCS K HAyYHOMY H3YUYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUA O HAy4YHOM METOJIe¢ MO3HaHUs W (POpPMUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHWEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa HW3Y4eHUS OCHOB
CTpOEHHUS MaTepuu U QyHTaAMEHTAIBHBIX 3aKOHOB (DHU3UKU;
dbopMupoBaHHE YMCHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (DU3NUECKUX
3HAaHUU U HayYHBIX JJOKA3aTEIbCTB;
dbopMHpoBaHUE TIPEACTABICHUA O poid (UBUKUA IS  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.
JocTtuxenue ITHUX Hesiedl o0ecnme4YuBaeTCs pellleHHeM CJeAYIIUX 3a1a4 B
npouecce u3y4eHust Kypca Gu3nMKu Ha ypoOBHe CpPeAHero o01ero o0pa3oBaHus:
NpUOOpPETEeHUE CHUCTEMBbl 3HaHUM 00 O0O0ImMX (U3HMYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOPUSIX, BKJTFOYAs MEXaHHUKY, MOJIEKYJISIPHY IO busuKy,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;
dbopMupoBaHUE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HAHUS [JI1 OOBSCHEHUS
bu3UYeCKUX SBJICHUN B TPUPOJAE U ISl TPUHATUS TMPAKTUYECKUX pPEUIeHUN B
MMOBCEIHEBHOM KU3HH;
OCBOCHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 3a7ad C SIBHO 3aJaHHON (DHU3MYECKOM
MOJICNIbIO, 3a/1ad, TOJIPa3yMEBAIOIINX CAMOCTOATEIFHOE CO3/IaHue (HU3UIECKOM
MOJIEH, aICKBAaTHOM YCIIOBUSIM 33]1auu;
MOHUMaHUe (PU3NIECKUX OCHOB M MPUHITUTIOB JECHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUAHUS HA OKPYKAIOIIYIO CPEY;
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OBJaJICHUE METOJaMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEICHUS
(GuU3MUEeCKMX  OKCIEPUMEHTOB, aHajiu3a M  MHTEpHpeTanud  HHPOpPMAINH,
onpeaeneHus JOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO37aHME YCIOBUM JUIsl Ppa3BUTUA YMEHHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH

1.4 Mecto yueOHoro npeamera ¢pusuka B crpykrype IIICC3

Y4ueOHplii mpenMer ¢Gu3MKa SBISETCA y4eOHBIM MPEIMETOM O00s3aTeNIbHOM
mpeaMeTHOW oOnactu  «ectecTBeHHbie Haykm» DPI'OC  cpemnero  o01miero
0o0pa3oBaHUs.
B yuebHoM miaHe oOpa3oBaTeNbHOM MPOTrpamMMbl YUYEOHBIM TpeaMeT «(PHU3uKay»
BXOJIUT B COCTaB 001Ie0o0pa3oBaTenbHOro I1ukia. [Ipu s3ToM u3ydeHune yuyeOHOTO
npenMera (u3MKa MPEeIyCMOTPEHO Ha 0a30BOM YpOBHE U HAIpPaBJICHO Ha
JOCTUKEHHE TMYHOCTHBIX, METOTIPEAMETHBIX U TPEMETHBIX PE3YJIbTATOB.

2. Ilnanupyemble pe3yibTAThl OCBOCHHS YUeOHOr0 npeaMmera « Pu3nkay
OcBoenue coaepxanus mnpeaMera «@dusmka» oOecrneuuBaeT JIOCTHIKEHUE
00y4aroIUMUCS CIEAYIOIUX Pe3yIbTaTOB:
* TUYHOCHIHBIX
JIMYHOCTHBIE pE3yJbTaThl OCBOEHUS YyueOHOro mnpenMera «Pu3ukay JOJKHbBI
OTpa)kaTb TOTOBHOCTb M  CIOCOOHOCTh OOYYarOUIMXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUEHTAllUl, TO3UTUBHBIX  BHYTPEHHUX  YOEXIEHWI,  COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM LEHHOCTSIM POCCHUHCKOIO OONIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITa U ONbITa ACSATEIBHOCTH B IPOLIECCE peaau3allid OCHOBHBIX HaNpaBJICHHIA
BOCIIUTATENBHOU JEATEIBLHOCTH, B TOM YHCJIE B YACTH:
1) rpaskaaHCKOro BOCIIMTAHMSA!
C()OPMUPOBAHHOCTh TPAXKJAHCKOM TMO3MLUU OO0yYarolerocss Kak akTHUBHOIO H
OTBETCTBEHHOTO WIEHAa POCCUHMCKOrO OOIIEeCTBA; NPUHATHE TPaAJAULMOHHBIX
OOlIEUEIOBEYECKUX  T'YMaHHUCTHYECKMX M JEMOKpPAaTHUECKHX  LIEHHOCTEW;
TFOTOBHOCTb BECTHM COBMECTHYIO JI€ATEIBHOCTh B HMHTEPECAX TPakJIaHCKOro
oOuiecTBa, y4acTBOBaTh B CaMOYIIPAaBJIEHWHM B 00pa30BaTENIbHON OpraHu3alluy;
YMEHUE B3aHMOJEHCTBOBATH C COLMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHH C UX
(YyHKUMSIMH W Ha3HAYEHUEM; TOTOBHOCTh K TyYMAaHUTApHOM U BOJOHTEPCKOU
NEeSATENbHOCTH;
2) NaTPHOTHYECKOr0  BOCHHUTAHUS:  CHOPMUPOBAHHOCTH  POCCHUMCKOM
IPOKIAHCKOM  MJAEHTHMYHOCTH, [aTPUOTH3MA; IIEHHOCTHOE OTHOIIEHHE K
rocyJapCTBEHHbIM CHUMBOJIAM, JOCTHKEHHUSM POCCHUICKUX YYEHBIX B 00JacTH
(U3UKU U TEXHUKE;
3) AYXOBHO-HPABCTBEHHOI0 BOCHUTAHUS: CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMsI, D3TUYECKOTO TIOBEJIEHUS; CIIOCOOHOCTb OLEHUBATh CHUTYalUUIO M
MIPUHUMATh OCO3HAaHHBIE PEIICHHS, OPUEHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH, B TOM YHCJIE B JIEATEIBHOCTH YUYEHOTO; OCO3HAHHUE JIMYHOIO
BKJIaJla B IOCTPOCHHE YCTOWYUBOTO Oy IyILIEro;
4) 3CTEeTMYECKOr0 BOCIHMTAHMSA: 3CTETHYECKOE OTHOLICHHWE K MHUPY, BKIIIOYAsS
ACTETUKY HAyYHOTO TBOPUYECTBA, MPUCYILETO (PU3HUECKON HAYKE;



S) TpyaoBOro BOCIMTAHMSA: HMHTEPEC K Pa3IMUHBIM cepaM mpodeccHnoHaTbHOM
JeSTEIbHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C PU3UKON U TEXHUKOM, YyMEHHE COBEpIIATh
OCO3HAaHHBIA BBIOOp Oyaymield mpodeccu U peaau30BbIBaTh COOCTBEHHBIE
KU3HEHHbIC IUIaHbl; TOTOBHOCTh W  CIOCOOHOCTh K  OOpa3oBaHHUIO H
caM000pa30BaHUIO B 0071aCTH (PU3UKHU HA MPOTSIKEHUU BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCHUTAHUA: C(HOPMUPOBAHHOCTDH IKOJIOTUYECKON KYJIbTYPHI,
OCO3HaHHUE TII00ATBHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM; TUIAHUPOBAHUE H
OCYIIECTBJIICHUE JCHUCTBUA B OKPYXKAIOLIECH Cpelle HAa OCHOBE 3HAaHUS LEJer
YCTOMYMBOIO pa3BUTHA YeNOBeYeCTBA; PacimimpeHue omnbiTa ACSTEIbHOCTH
HKOJIOTMYECKOI HAMPaBICHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUMU 10 (pU3HKe;

7) ULEHHOCTH HAY4YHOI0 TMO3HAHUSl: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS (PU3UYECKOM HAYKH;
OCO3HaHUE LEHHOCTH HAyYHOH JESATEIbHOCTH, TOTOBHOCTHh B IPOLIECCE H3YUEHHUS
(GU3MKK  OCYIIECTBIATH MPOEKTHYIO U  HCCIEAOBATEIbCKYIO JACSITENbHOCTD
WHJVBUAYAJIBHO U B TPYMIIE.

° MemanpeOMemnbtx:

MeranpenMeTHble  pe3yJbTaThl OCBOCHHMS OCHOBHOM  00pa3oBaTeNbHOMN
MIPOrpamMMBbl JIOJKHBI OTPaXKaTh:

[lo3HaBaTebHbIE YHUBEPCAJIbHBIE YUEOHBIE IEHCTBHUS.
ba3oBble 1oruyecKkue aeicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh U aKTyallU3UpOBATh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENsITh UENH JACSITENbHOCTH, 3a/aBaThb NapaMeTpbl W KPUTEPUU UX
JNOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKHUX
SABJICHUSIX; pa3pabaTbiBaTh IUIaH pEIIEHUs MpoOJeMbl C y4ETOM aHaau3a
UMEIOIINXCS MaTEPUAIIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHHMBAaTh COOTBETCTBUE pE3YJbTAaTOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX PEAJbHOr0, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBare/ibCKHe 1eHCTBUA:

BJQJ€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATUSMU M  METOJAMHU
(¢u3nuecKo HayKH; BIaJETh HABBIKAMH YUE€OHO-HCCIIEI0OBATEIbCKON U MPOEKTHOM
JESTeIbHOCTH B 00JacTh  (U3UKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHHUs 3a4ay (PU3MUecKOro coiepraHus,
MIPUMEHEHUIO PA3JIMYHBIX METOI0B [TO3HAHNS;

BJAJAETh BHUJAMH JCSATENBHOCTH IO TOJYYEHHIO HOBOIO 3HAHUA, €ro
MHTEPIIPETalluM, MPEeoO0pa3OBaHUI0 M TPHUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;
BBISIBIISATh TPUYMHHO-CJIEICTBEHHBIE CBSI3U M AKTYaJIM3UPOBATH 33/1a4y, BBIIBUTATh
runotresy €€ peueHus, HAaXOAWTh apryMEHThl [UIsl JOKa3aTelibCTBa CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;



aHAIM3UPOBaTh IOJYYEHHBIE B XOJE PELICHUS 3aJauyd Pe3yJIbTaTbl, KPUTHYECKU

OLICHMBATb UX JTIOCTOBEPHOCTh, IPOIrHO3UPOBATH HU3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTb U  (GOpMyJIHpoOBaThb COOCTBEHHblE 3aJauyd B  00pa30BaTENIbHOM

JESITENIbHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3HKHY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETb  NEPEHOCUTh 3HAaHMA 1O  (U3MKE B  MPaKTUYECKYIO  00JacThb

KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nuHpopmanueii:

BJIQ/IeTh HAaBBIKAMU TMOJIydYeHUs HH(opManuu (PU3UUIECKOTO COACpKAHUS U3

HMCTOYHHKOB PA3HBIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBJIATh IIOWCK, AaHaJH3,

CUCTEeMATHU3alMI0 ¥ HMHTEPIPEeTalni0 MHQOpPMAIMK Pa3IUYHbIX BUAOB U (hopm

IIPE/ICTABIICHNUS;

OLIEHMBATh JOCTOBEPHOCTh UH(OpPMALIHH;

UCIOJIb30BaTh CPECTBAa MH(OOPMALMOHHBIX M1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B

pELICHUM KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OPraHU3alMOHHBIX 3a7a4 C

coONtoicHUEeM TpeOOBAHUN 3PrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,

pecypcocOepexeHusi, MPaBOBbIX M ASTHUYECKUX HOPM, HOpPM HH(GOPMaIMOHHON

0e30I1aCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOT0O COACPKAHUSA B PaA3IMYHBIX (opMarax ¢ y4EToM

Ha3Ha4YeHUs] MH(DOpPMALMU U LEIEBOM ayAUTOPUH, BHIOMpPAs ONTUMAIbHYIO (GopMy

IIPEACTABIICHNS U BU3YJIM3ALIAH.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJbHbIE yueOHbIe NeCTBHUS:

OCYLIECTBIIATH OOIIEHNE HA YpOKax (PM3HKU U BO BHEYPOUHOU JEATEIBLHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CUTYalU U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOKO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX

CpPEICTB; IOHMMAaTh M  HUCIOJB30BaTh  IPEUMYLIECTBA  KOMAaHJAHOW W

WHIMBHUIyaJIbHOIN paboThI;

BbIOMpaTh TEMAaTHUKy M METOJIbl COBMECTHBIX JEWCTBUH € Y4Y€TOM OOIIMX

UHTEPECOB, U BO3MOYKHOCTEMN Ka)A0r0 YieHa KOJJICKTHBA,;

IIPUHUMATh LEJIM COBMECTHOM JI€ATEIHOCTH, OPTaHU30BBIBATh U KOOPJIANHUPOBATH

JIIEUCTBUS MO €€ JOCTHKEHUIO:

COCTaBJIATh IUJIaH JEWCTBUM, PACHpPENeNsaTh POIM C YYETOM MHEHUM YYaCTHHKOB,

00CyX/1aTh pe3yabTaThl COBMECTHON paOOTHI;

OLICHMBATh KAueCTBO CBOEr0 BKJIa/Ja U KaXKJOr0 yYaCTHHKA KOMaHIbl B OOMIMIA

pe3yibTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

npemjiaraTh  HOBbIE  IPOEKThI, OLEHHUBATh UAEHM C TO3UIUH  HOBU3HBI,

OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATH MMO3UTHUBHOE CTPATETMYECKOE MOBEIECHUE B PA3JIMYHBIX CUTYyaLHUsX,

MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUIIMATUBHBIM.

PeryisiTuBHBIC YHMBeEpPCaJIbHbIe Y4eOHbIe NelCTBHA.

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JAESITEIbHOCTh B 00JaCTH (U3UKH

U aCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE
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3a/1a4v; CaMOCTOSATEIbHO COCTAaBJATH IUIAH PEIICHHS] PACUETHBIX M KAUE€CTBEHHBIX
3a/1ay, MJIaH BBIMIOJIHEHUSI MPAKTHUECKOW paboThl ¢ YUYETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIH;

Jenatb  OCO3HaHHBIM  BBIOOp, aprymMeHTHpoOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE; OLIEHUBATH MPUOOPETEHHBIH OIIBIT;

Croco0CTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO SPYAUIMA B 00JACTH (PU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyallMsiM, BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIa/IeTh HaBBIKAMU TIO3HABATEIHHON PEQIIEKCHMH KaK OCO3HAHUS COBEPIIACMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;
UCIOJIb30BaTh NPUEMBI pedIeKCUu i OLIGHKM CHUTYyallMd, BbIOOpa BEPHOTO
peuieHus;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKECHHIO;
IPUHUMATh MOTHBBI M AapryMEHTBl JPYTUX IIpU AaHAJIU3E PpEe3yJIbTaTOB
NEeATEINBHOCTH;

IPUHUMATH ce0sl, MOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

OpUHUMATh MOTHUBBl M AapryMEHTBl JIPYTUX T[pU aHAJIU3E€ pPEe3yJIbTaTOB
NEeSATENbHOCTH;

IPU3HABaTh CBOE MPABO M MPABO APYTHX HA OIIUOKH.

B nponecce AoCTHXEHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOrPaMMbl IO
¢u3nke I8 YypOBHA CpelHero ooOmero o0pa3oBaHUs Yy  OOy4YaromuXxcs
COBEPILIEHCTBYETCS AMOIMOHAJIBHBIN MHTEJIEKT, MpeAnoararonmii
c(hOpPMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMAaTh CBOE HMOLIMOHAJIBHOE
COCTOSIHME, BUAETh HaNpaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOLMOHAJIBLHOU CQepsl,
ObITh YBEpEHHBIM B ce0e; CaMOperyJMpOBaHMs, BKIIIOYAIOLIETO CaMOKOHTPOJIb,
yMEHHE TpPUHUMAThb OTBETCTBEHHOCTb 3@ CBOE IIOBEJEHUE, CIOCOOHOCTh
aJalTUPOBAThCA K HMOLMOHAIBHBIM H3MEHEHUSIM U TPOSBIATh TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIu U
ycrnexy, ONTUMHU3M, WHULHUATUBHOCTb, YMEHHUE JENCTBOBaTh, MCXOAS U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €ro TMpU OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTH BBICTPauMBaTh OTHOIICHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI

* NPeOMEmHbBIX



JEMOHCTPUPOBATh Ha TMpPUMEpPax poOJb U MecTo GU3UKA B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHbI MHpPA, B PA3BUTUU COBPEMEHHON TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU 1€ TEIBHOCTH JIFOIEH;
YUUTBIBATh  TIPAHMIBl TNPUMEHEHUS  M3YYCHHbIX  (PU3WYECKUX  MOJIeNei:
MaTepHalibHasl TOYKa, MHEPIMAJIbHAs CUCTEMa OTCUETa, aOCONIOTHO TBEPAOE TEO,
UJCATbHBIN a3, MOJEIU CTPOEHUS Ta30oB, KUAKOCTEH U TBEPABIX TEJ, TOUCUYHBIN
AIEKTPUYUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;
pacmo3HaBaTh (U3WUYECKHUE SIBICHUS (TMPOIECChI) M OOBACHATHP WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHHSI BELIECTBA U
3JIEKTPOAUHAMUKH:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
MAJICHUE TEJ, JIBUKCHHUE II0 OKPYKHOCTH, HWHEPLMS, B3aUMOICHUCTBUE TEI,
muddy3us, OpOyHOBCKOE IBIKEHHUE, CTPOCHHUE KUIAKOCTEH MW TBEPABIX Tel,
M3MEHEeHHE O0BhEMA TeNl MPU HarpeBaHUM (OXJIAKJICHHM), TEIUIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJECHCALUs, IUIABJIICHUE, KPUCTAUIM3ALMSA, KUIIEHHUE, BIIAXKHOCTH
BO3/yXa, IOBBIIICHUE JABJIECHUs ra3a IIPU €ro HAarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXKJY MapaMeTpaMu COCTOSIHUS Ta3a B HU30IIpoLEccax, JIEKTpU3aLUs TEll,
B3aUMOJICCTBUE 3aPA/I0B;
OMKCHIBATh MEXAHUYECKOE JBMIKEHUE, WCIOIb3ysl (PU3UUYECKHE BEITUYMHBI:
KOOpAMHATa, IyTh, IEPEMELICHHUE, CKOPOCTh, YCKOpPEHME, Macca Teja, CHJa,
AMIYJIbC TEJIA, KNHETUYECKAsd SHEPrusi, MOTCHUUAJIbHASA SHEPTHsS, MEXaHWYECKas
paboTa, MexaHU4YecKasi MOITHOCTh;
IpU ONHCAaHWK TPABWIBHO TPaKTOBaTh (DU3UYECKUM CMBICI HCIOJIb3YEMbIX
BEJIMUMH, WX OO0O3HAYCHHUS U EIUHUIIBI, HAXOJIUTh (DOPMYIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIUUYNHAMU;
ONKMCHIBAaTh M3YyUYECHHBIC TEIIOBBIE CBOMCTBA TE€JN U TEIUIOBBIE SIBIICHUS, UCIOJb3YS
dbu3uYecKre BEIMYMHBL: JIABJICHHE Trasza, TeMIepaTrypa, CpeIHssi KUHETHYeCKas
DHEPrUsi XaOTUYECKOrO0 JBHKEHHS MOJIEKYJ, CpPEIHEKBaJIpaTHU4Has CKOPOCTH
MOJIEKYJI, KOJJMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEPTUsi, paboTa rasza, KodhdUireHt
IIOJIE3HOTO JECUCTBHUS TEIJIOBOTO ABUTATEIS;
NPy  ONUCAHWUU TPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICI HCIOJIb3YEMbIX
BEJMYMH, WX OOO3HAUYEHUS W E€IUHUIIBI, HAXOJIUTh (OPMYJIbI, CBS3BHIBAIOIIIEC
JTaHHYI0 (PU3UYECKYIO BEJTUYHUHY C APYTHUMH BEIHUYUHAM;
ONUCHIBATh HM3YYEHHBIC JJEKTPUYECKUE CBOMCTBA BEIIECTBA W DBJICKTPUUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ys (DU3NUYECKUE BEIUYUHBI: DJIEKTPUUECKUN 3apsi,
BJIEKTPUYECKOE TOJIE, HAPSXKEHHOCTD MOJIS, TOTEHIINAJ, PA3HOCTh TOTEHIIMAJIOB;
IpyU OINMUCAHUM TPABUIBHO TPAKTOBATh (PUBHMYECKUM CMBICT HCIIOIb3YEeMbIX
BEJIMYMH, UX 0003HAYCHUS U CTUHUIIBI,
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYUHY C JAPYTUMU
BEJIMUYMHAMM; aHAJM3UPOBATh (PU3MUECKUE TMPOIECChl W SIBICHUSA, MCHOJb3Ys
(du3nUecKre 3aKOHBI U MPUHIIUIIBL: 3aKOH BceMUpHOTO TroteHus, I, I1 u 111 3axonsb
Hprotona, 3aKOH COXpaHEHUsST MEXAHUYECKOW DSHEPIUM, 3aKOH COXPaHEHUS
MMITYJIbCA, TPUHUMUII CYNEPHO3ULIUK CUJI, MPUHIIUI PAaBHOMPABUS WHEPUHUAIBbHBIX
CUCTEM OTCU€TA, MOJEKYJSIPHO-KHHETUYECKYIO TEOPUIO CTPOECHUS BEIIECTBA,
ra3oBbIE€ 3aKOHBI, CBSI3b CPEAHEW KUHETHMYECKOW SHEPIrUM TEIUIOBOTO JABHXKECHUS
MOJIEKYJI ¢ a0COJIFOTHOM TeMIepaTypoi, MEPBbIM 3aKOH TEPMOJMHAMHKHU, 3aKOH
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COXpaHEHMSI DIIEKTPUYECKOro 3apsiga, 3akoH KynoHa, mnpu 3TOM paziaudaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BBIPAXKEHUE U YCIIOBHS
(rpaHuiibl, 00J1ACTH) MPUMEHUMOCTH;
OOBSICHATh OCHOBHBIC TMPUHIHUIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUSA UX 0€30MacHOTO KCIOIb30BaHUSA B MOBCEIHEBHOM
KU3HU;
BBITIOJIHATD SKCIIEPUMEHTHI 0 UCCIEIOBAHUIO (PU3UMUECKUX SIBJICHUM U MPOIIECCOB C
WCIIOJIb30BAaHUEM TIPSMBIX, U KOCBEHHBIX HM3MEPEHHH, MPH ATOM (HOPMYIUPOBATH
mpo0jemMy/3agady W THIOTE3y y4eOHOTO JKCIEPUMEHTa, COOMpaTh yCTAaHOBKY W3
MPEI0KEHHOTO 000PY10BaHUS, TPOBOUTH OMBIT U (POPMYIUPOBATH BHIBO/IBI;
OCYIIECTBIIATH MPSIMbIC U KOCBEHHBIE M3MEPEHUST (M3UUECCKUX BEIIMYUH, MIPU ATOM
BBIOMPATh ONTHUMAIBHBIA CITOCO0 M3MEPEHUS W MCIOJb30BaTh M3BECTHBIE METOIBI
OLICHKH MOTPEMTHOCTEN U3MEPEHHI;
MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (DU3UYECKUMHU BEIMYUHAMH C HCIIOJIH30BAHHEM
OpsIMBIX HM3MEPEHUH, TpPU HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yiabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BHUAC TaOIUI[ U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEI0BAHMS;
coOro1aTh MpaBuia 6€30MacHoOro TpyAa Npu MPOBEACHUHN UCCIIEIOBAHUN B paMKax
y4e0HOTO AKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIHCKON U MPOCKTHOUW eI TeIbHOCTH
C MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIa0OpaTOPHOTo 000PYI0BAHMUS;
pemaTth pacuéTHbIC 3a7a4d C SIBHO 3aJaHHON (PU3MUECKON MOJENbI0, UCIONb3YS
(dbu3uYeCKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUSA 3aJlauyd BHIOUPATH
(UBUYECKYIO MOJICIIb, BBIJICTATh (PU3UUECKUE BETMUMHBI U OPMYJIIbI, HEOOXOAUMBIE
Uil €€ pellleHMs, MPOBOJUTHh Pacy€Thl U OIEHUBATh PEATBHOCTH IMOJYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETUYUHBI;
pemaTh KaueCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LIETIOYKY PACCYXKICHUW C ONOpPOM HA M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(du3nyuecKue SBIICHUS;, UCIIOJIB30BATh MPU PEIICHUH y4eOHBIX 3a7a4 COBPEMEHHbBIC
UHGOPMAITMOHHBIE TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUSA, HHTEPIIPETAIIUU U
IpEICTaBlICHUs y4eOHONW M HAy4HO-TIOMYJSpHOW WH(OpMAIuu, MOJYyYEeHHOU W3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTy4aeMyt0 HH(HOPMAIIHIO;
NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, O0BSICHEHUE MTPOILIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TeXHOJIOTHU;
UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B IMOBCEAHEBHOM >KU3HU IS
oOecrieueHuss 0€30MaCHOCTH MpU OOpalleHUH C MNpUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMHM, JIJII COXPaHEHUS 37I0POBbSl U COOJIOJICHUS HOPM IKOJOTUYECKOTO
IOBEJICHUS B OKPYKAKOIIEH CPEIE;
paboTaTh B TPYIIIE C BHIMOJHEHUEM PA3TUYHBIX COIMATIBLHBIX POJICH, MJIAaHUPOBATH
paboTy TpyNmbl, PaMOHAIBHO pPaCHpPENesiaTh OOS3aHHOCTH U IIJIaHUPOBATH
NEATEIbHOCTh B HECTAHJAAPTHBIX CUTYAIUSAX, aJICKBATHO OLICHUBATH BKJIAJ KaXKJI0TO
13 YYaCTHUKOB TPYIIIHI B PEIIEHUE PacCMaTPUBAEMOU MPOOIIEMEI.
JIEMOHCTPUPOBATh Ha TMpPUMEpax poOJb U MecTo GU3UKM B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOM KapTUHbBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B MPAKTHUYECKOW JESITEIbHOCTU JIOJEH, LIEJIOCTHOCTh U E€IMHCTBO
¢bu3HUecKoil KapTUHBI MUPA;
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YYHUTHIBATh TPAHUIIBI MTPUMEHEHUSI M3YyUYEHHBIX (U3UUECKUX MOJEJEH: TOUYCUHBIN
ANEKTPUYECKUIN 3apsi, Jyd CBETa, TOUEYHBIM HCTOYHHK CBETA, SiACpHAs MOJEJNb
aToma, HyKJIOHHasi MOJIeJIb aTOMHOTO si/ipa IPH pelieHuu GU3NUecKuX 3a/1ay;
pacro3HaBaTh (U3MUecKue sBJICHHS (TPOLECCh]) U OOBSICHATH WX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOW (DM3HKHU: JIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JEHCTBUSA TOKa, B3aMMOJICHCTBHE
MarHuTOB, DJIEKTPOMArHUTHas WHAYKIUS, JCHCTBME MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMMCS 3apsi, SJICKTPOMArHUTHBIE KOJICOaHUS H
BOJIHBI, TPSMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPaKEHUE, IPEIOMIICHHE,
uHTephepeHus, audpakmuss W TOJMIpU3alMs CBETa, JHUCIEPCUS  CBETa,
doTornmekTpuaeckuii 3PhexT (hoToddheKT), CBEeTOBOE IaBIICHHE, BOZHHKHOBCHHE
JUHEHYATOr0 CHEeKTpa aToMa BOJOpPOJAa, C€CTECTBEHHAs W HCKYCCTBEHHAas
PaIOAaKTUBHOCTD;
OMKCHIBATh W3Y4YCHHBIC CBOWCTBAa BEMIeCTBA (DJICKTPUYECKHE, MArHUTHBIC,
ONTHYECKHE, ANEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  Cpe) u
AJIEKTPOMATHUTHBIE SABJICHHS (IIPOIIECCHI), HUCMONB3Yys (U3HMUECKUE BEIMYUHBI:
AIEKTPUUECKUIN 3apsijl, CUJia TOKa, DJIEKTPUYECKOE HAMPSDKEHUE, DJICKTPUYECKOE
COTPOTHUBJICHUE, PA3HOCTh IMOTEHIIMAIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WUHAYKIUST MarHuTHOTO Toyisg, cujia Amrmepa, cuia JlopeHia, WHIYKTHBHOCTb
KaTyIIKW, SHEPTusi SJIEKTPUYECKOr0 M MAarHUTHOTO TMOJeH, MEepHoJ M YacToTa
KojeOaHnii B KojeOAaTeTbHOM KOHType, 3apsAl W Cuja TOoKa B IIpoIecce
TAQPMOHUYECKUX JJICKTPOMATHUTHBIX KoJIeOaHWW, (OKYCHOE pACCTOSHHE W
ONTHYECKas CWjia JIMH3BI, TPH OMHCAHWUHW IPaBUILHO TPAKTOBATh (hU3MUECKU
CMBICJT HWCITOJIb3yEMBIX BEIWYHH, WX OOO3HAYCHUS U CAWHMIIBI, YKa3bIBaTh
(hOopMyJIBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BETMUUHY C IPYTHMHU BEIIMUYNHAMU;
OMKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBIICHUSI W TIPOIECCHI, UCIIONB3YS (PU3HUECKHEC
BEJTUYHMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA,
SHEPTUS U UMITYJIbC (POTOHA, TIEPUOJ] MOTypaciiaga, YHEPrusl CBA3U aTOMHBIX SIJIEP,
Opy ONUCAHUM TPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIb3YEMbIX
BEJMYMH, WX OOO3HAYEHUS W EAUHUIIBL, YKa3blBaTh (POPMYJIbI, CBSI3BIBAIOIIUE
JaHHYI0 (U3HYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, BBIYUCIATH 3HAUCHHE
¢u3nuecKoil BETUYHMHBI, aHAIM3UPOBATh (UUYECKUE TMPOIECChl U  SBJICHHUS,
UCTIONIb3Ysl  (DU3MYEeCKWe 3aKOHBI W NOpUHIMNBL  3akoH OMa, 3aKOHBI
MOCJIETOBATEILHOTO M MAapaIeIbHOTO COSAMHEHUS TIPOBOIHUKOB, 3aK0H J[KOyisa—
Jlenma, 3akOH  OSJEKTPOMArHWUTHOW  WHAYKIIMH, 3aKOH  MPSIMOJHUHEHHOTO
pactpoCTpaHEHUsT CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMJICHUS CBETA,
ypaBHeHHE OuHINTeHHa s PoTtodPdekTa, 3aKOH COXpPAHEHHUS DHEPTUU, 3aKOH
COXpaHEHUS HWMITYJIbCa, 3aKOH COXPAHCHUS DJJICKTPHUYECKOTO 3apsaa, 3aKoH
COXpaHEHUsI MacCOBOTO YHCa, MOCTYNaThl bopa, 3aKOH paguoaKTUBHOTO pacmaja,
IpY 3TOM pa3iudaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOC
BBHIDOKCHUE ¢ YyCIOBUS (TpaHUIBI, O0JAcTH) NPUMEHHMOCTH, OIPEICISIThH
HaIpaBJCHUE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmmepa u cunbsl JlopeHiia; CTpOUTh M OIHUCHIBATH M300pa)KEHWE, CO3/1aBaEMOE
MJIOCKUM 3€PKajioM, TOHKOW JIMH30M; BBITIOJHATH IKCIIEPUMEHTHI TI0 UCCIIEI0BAHUIO
¢u3HUecKX SBICHUN U MPOIECCOB C HCIOJIB30BAHHEM MPSIMBIX, U KOCBEHHBIX
M3MEPEHUI: TPU 3TOM (OPMYTUPOBATH MpoOIeMy/3amady W TUIOTE3y Y4eOHOTO
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DKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY U3 TNPEIJIOKEHHOTO  00OpyJOBaHMUS,
IPOBOJUTH OMBIT U (POPMYJIHPOBATH BBIBOJIbI; OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE
U3MEpEHUs (PU3NYECKUX BEJIMYMH, MPU STOM BBIOMpPATh ONTUMAJIBHBIMA CIIOCOO
U3MEpPEHUS U HCIOJIb30BaTh M3BECTHBIE METOJbl OILIEHKH IOTrPEUIHOCTEH
U3MEpPEHUI; UCCIE0BaTh 3aBUCUMOCTU (PU3NYECKUX BEITUYHMH C HCIOJIH30BAHUEM
OpSIMBIX U3MEPEHHWIl: MpU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BHUAC TaOIUI[ U
rpaduKoB, NejaTh BBIBOABI MO pe3yJbTaTaM HCCICIOBAHUS; COOMIOATH MpaBUiia
0e30macHOro TpyAda TNpU TPOBEACHUU HCCICNOBAaHUN B paMKax ydeOHOTro
AKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIBCKOM W TPOEKTHOM ACSITENIbHOCTH C
WCIOJIb30BaHUEM HU3MEPHUTENBHBIX YCTPOWCTB W JIa0OpATOPHOTO OOOPYIOBAHMS,
pemarh pacdy€THBIC 3aJa4d C SBHO 3aJaHHONW (M3MYECKOW MOMEIBI0, WCIONB3YS
¢du3uUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIHM3a yCJIOBHS 3aJadll BHIOMpAThH
(U3UYECKYIO MOJIETTh, BBIICTATh (DU3NICCKUE BETUINHBI U (DOPMYJIIBI, HEOOXOAMMBIC
Uil €€ pEIIeHHs], MPOBOAUTHh PACUYEThl U OLEHUBATh PEAIBHOCTH IMOJIYYEHHOTO
3HaUYCHUS (U3MYECKOW BEJIMYMHBI; PeIllaTh KaueCTBEHHBIC 3a7auM: BBICTPAWBAThH
JIOTUYECKA HENPOTHUBOPEUMBYIO LIEMOYKY PACCYXIEHUH C OMOpPON HAa U3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (DU3MYECKUE SBJICHUS; HCIOJIb30BaTh MPU PEIICHUU
y4eOHBIX 3a/lad COBPEMEHHBbIE HH(POPMALMOHHBIE TEXHOJIOTMHM JIJISi TIOWCKA,
CTPYKTYPUPOBAHMSI, HHTEPIPETAIIMM M TPEJCTaBIeHUs Yy4eOHOM U Hay4yHO-
MOMYJISIPHOM MH(pOpMAIUH, TOJYYEHHON U3 Pa3IMUHBIX UCTOYHUKOB, KPUTUUECKHU
aHaJIM3UPOBaTh IMOJyYaeMyl0 HWHQpOpMaIui0; OOBSICHATh MNPUHIUIBI JACHCTBUS
MaIlIH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3ianyaTh YCIOBUS WX 0€30MacHOTO
WCIIOJIb30BaHUs B TOBCEIHEBHOM >KU3HU; TPUBOJIUTH TPUMEPHI BKJIaga POCCUUCKUX
U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHUE HAyKU, B OOBSCHEHHE ITPOIIECCOB
OKpYXXalolller0 MHpa, B Pa3BUTUE TEXHUKHM U TEXHOJIOTHUH; UCIOIb30BaTh
TEOpPETUYECKHE 3HaHMUS MO (PU3UKE B TOBCEIHEBHOW KU3HU JJIsI OOECIICUCHUS
0e30macHOCTH TIPH OOpAIllEeHUH C MPUOOPAMU U TEXHUUYECKUMH YCTPOUCTBAMH, IS
COXpaHEHUsl 3J0pPOBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO TIOBEJACHHS B
OKpY>Karolen cpene; paboTaTh B TPYNIE C BBHIIIOJIHEHUEM Pa3IMYHBIX COIMATBHBIX
poJieH, TIIIaHUPOBATh PadOTy TPYIIIbI, PAIIMOHATEHO PACIPEETsITh 00SI3aHHOCTH U
IJIAHUPOBATh JIESTEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBaTHO OIIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TTPOOIEMBI.
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3. CTPYKTYPA U COAEPKAHUE YYEBHOTI'O IIPEIMETA

3.1. O0bem yueOHOr0 mpeaMeTa M BUAbI YUeOHOIi padoThl

Buna yuyeoHoit padoThI

Oovem uacos

O0béM padboThHI 00YyYAIONIUXCSI B AKaJIeMHYECKHX Yacax 76
(Bcero)
O0bém padoThl o0y4yawumIUXCsi BO B3aMMOAECHCTBHM C 76
npenojaasaresjieM (Bcero)
B TOM YHCJIE:
JICKITUH, YPOKH 38
MPAKTUYCCKUE 3aHATHS 20
71a00paTOPHBIC 3aHATHS 18

1 cemectp — pyrue Gopmbl KOHTPOJIS

2 CEMECTp — 3a4eT C OLICHKOU
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3.2 TemaTn4yeckuii IJIaH U coJlepPKaAHUE Y4eOHOro npeaMera «Dusnkay

TemaTnueckue O0L | OcHOBHEBIE BHIDI
0JI0KH, TEMbI. OcHoOBHOe coiep:KaHue eM | JeiITeJILHOCTH
yaco | o0y4aromuxcs
B
Beenenue. ®usuka — Hayka o npupoje. Haydnbsle METOIbI IO3HAHUS OKPYIKAIOIIETO MUPA. 2 | V3yyeHue Hay4YHbIX
Posnb 3kcniepyMeHTa U TEOpUHU B IPOLIECCE TO3HAHUS IPUPObI. DKCIEPUMEHT B pu3uke. Monenup (SMIUPUYECKUX U
¢du3nueckux sBIEHUI U npoueccoB. Hayunsie runoressl. @uzndeckre 3aKOHBI U TEOPHU. | paHuIb TEOPETUYECKUX) METOJIOB
IPUMEHUMOCTH (pu3nYecKuX 3aKoHOB. [IpuHuun coorBercTBUs. Posb 1 MecTo Gpusuku B popmMupoj IIO3HAHUS OKPY>KAIOILErO
COBPEMEHHOM HAayYHOU KapTHUHBI MUPA, B IPAKTUYECKOMN AEATEIbHOCTH JIFOIE mupa. OOCyX)ICHHUE TPAHUI]

HIPUMEHUMOCTH (PU3NUECKUX
3aKOHOB U Teopuil. Pabora B
rpyInIie o NoAroTOBKe
KOPOTKHX COOOIIEHHUH 0 posu
U MecTe (PU3MKHU B HayKe U B
MPAaKTUYECKOHN e TETbHOCTH
mrojen. JlemoHcTpanuys
aHAJIOTOBBIX M HU(POBBIX
M3MEPUTENBbHBIX TPUOOPOB,
KOMIIBIOTEPHBIX JJATYMKOB.
OcBoeHre OCHOBHBIX
puEMOB pabOTHI C

¢ poBoii 1aboparopueit mo

buzuke
Paznmea 1. MexaHuka.
Tewma 1.1. ConepxaHue yueOHOro MaTepHana. M3y4YEHUE HEPABHOMEPHOI'O
Kunemartuka. JBH>KEHUS C LIEJIBIO
1. Mexanunueckoe aBuxeHue. Cucremsl orcuéra. PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE. 2 | ompezeleHusi MTHOBEHHOU
XapaKkTepUCTUKU MEXAaHMYECKOTO JBHKEHUS: TIEpEMEIICHUE, CKOPOCTh (CPEIHSISI CKOPOCTb, CKOPOCTH; HCCIIEJOBAaHUE
MT'HOBEHHAsI CKOPOCTB ). COOTHOILIEHUS] MEXKLY
OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS. MyTAMH, TPONICHHBIMU
PaBHOYCKOpEeHHOE MpsAMOTUHEIHOE ABIKEeHHE. Y ckopeHne. CBoOo HOE maieHue. Y CKOpeHue TEJIOM 3a NOCJIEI0BATEIbHBIE
cBoOOHOTO TIafieHuss  KpuBonuHEHOE nBIKeHNE. [|BHKEeHNE MaTEPHATBHOM TOUYKH TI0 paBHBIE IPOMEKYTKHU
OKPYHOCTH C ITOCTOSIHHOW 110 MOJIYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, INHENHAS CKOPOCTb. BPEMEHH, TIPU
Ilepnon n gactora obpamenus. l{leHTpocTpeMuTenbHOE YCKOpEHHE. PaBHOYCKOPEHHOM JIBH>KEHUU

14



[TpakTrueckoe 3ausitue: Pemenue 3a1ay Ha pacuéT KUHEMAaTHYECKUX BEITMUNH
PaBHOYCKOPEHHOTI'O ABM)KEHUS.
Pemmenue 3aa4y Ha pacuér yCKOpEHHUsI.

JlaboparopHas pabota: «OnpeneneHue yCKOpeHus Tella Ipyu paBHOYCKOPEHHOM JIBUKEHUI

JlaboparopHas paboTta: «/3ydeHue qBUKEHHs TeJa 10 OKPY>KHOCTH»

C HaYaJIbHOM CKOPOCTHIO,
paBHOU HyIO; Pemienue
pacuy€THBIX 33134 C SIBHO
3aJlaHHOM (pr3mUecKoi
MO/IEJIBIO C MCII0JIb30BAaHUEM
OCHOBHBIX (hOpMYJTT
kuHematuku. Iloctpoenue u
aHaJIN3 TpauKoB
3aBUCUMOCTEN
KMHEMaTUYECKUX BEJTUYHH OT
BPEMEHHU 1151 PABHOMEPHOTO
1 PaBHOYCKOPEHHOTO
HPSIMOJINHEHHOTO IBUKEHUSI.
Pacnio3znaBanue gpusnyeckux
SIBJICHUH B y4EOHBIX OIBITAX
U OKPY’KAIOIIEH )KU3HU:
paBHOMEpPHOE U
PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE IBUKEHUE,
CcBOOOJIHOE TTajICHUE TEI,
JBUKEHHE 110 OKPYIKHOCTH.
Onucannie MEXaHMYECKOTO
JBUKEHHSI C UCIIOJIBb30BAHUEM
(bu3NYECKUX BEINYMH:
KOOpAUHATA, MyTh,
nepeMenieHne, CKOpOoCTh,
YCKOpEHHUE.
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Tema 1.2.
JnHamuka.

Conepxanue yueOHOro MaTrepuaa.

1 .IIpraumn otHocuTensHOCTH ['anmnes. I1epseiii 3akoH HeroToHa. IHeprinanpHbIe CHCTEMBI OTCUE
Macca tena. Cuna. Bropoii 3akon Herotona. Tpernii 3akoH HproToHa.

3akoH BceMupHoro Tsrorenus. Cuna tsokectu. [lepBas kocMuueckast ckopocTb. Cuta yrnpyrocTH. (
Tpenus. Bec. HeBecomocTs 3akoH BcemupHOro taroreHust Tpenue. Bussl TpeHus (OKos, CKOJb%
kaueHus1). Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUsl CKOJIbKEHHUS U cujia TpeHus nokos. Koagdu
TpeHust. Cuita COMPOTUBIIEHUS IPU IBH)KEHUU TeJla B )KMIKOCTH WJIM Ta3a

2.MOMEHT CHJIBI OTHOCUTEILHO OCH BpamieHus. [1nedo cuitbl. Y cioBUs paBHOBECHS TBEPIOTO
Tesa. TeXHuYecKkue yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: TTOAIIUITHUKHY, IBU)KECHUE
VMCKYCCTBEHHBIX CITYTHHUKOB

HpaKTI/I‘-ICCKOC 3aHsATHe: Pemenue 3aga4 Ha 3akoHbl Her0TOHA

CpaBHeHHE Macc
B3aMMO/ICHCTBYIOIINX TEJI.
N3ydeHue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH OT
nedopmaluu; CpaBHEHHUE CUIT
TPEHHUS TIOKOSI, KAYSHUS U
cKobxkeHus1. OObsiICHEHUE
HeBecoMocTu. [IpoBenenue
IKCIIEPUMEHTA:
MCCIIE0BAaHUE 3aBUCUMOCTH
CHUJT YIIPYTOCTH,
BO3ZHUKAIOIINUX B PYXKUHE U
pesunedopmanuu; ulyueHue
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JlaGopaTtopHas pabota: «Onpezaenenne KodPpGUIUEeHTa TPEHUS CKOTbKEHHUS 2 | mBWKEHHS OpycKa 1o
HAKJIOHHOM IINIOCKOCTH;
UCCIIEIOBAaHKE yCIIOBUI
paBHOBECHSI TBEPAOTO TENA,
MMEIOLIETO OCh BpallleHUsI.
OOBbsicHeHnEe 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO JIBUKEHHUSI,
CBOOOIHOTO MaJICHUS TEJI,
JBUKEHHUS 110 OKPY>KHOCTH Ha
OCHOBE 3aK0HOB HpI0TOHa,
3aKOHA BCEMUPHOTO
TsaroreHus. OObICHEHUE
OCHOBHBIX IIPUHIIUIIOB
JCHCTBYS TOIIAITHAKOB U X
MPAKTUYECKOTO MPUMEHEHUS.

OOBsicCHEeHHE IBIKCHHS
UCKYCCTBEHHBIX CITyTHHKOB.
Pemenne pacu€rHbIx 3a1a4 ¢
SIBHO 3a/IaHHON (PU3UUECKOM
MOJEJIBIO C UCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (popMyJI
nuHaMukd. Pacrio3zHaBanue
¢bu3nUecKux sBICHUH B
Y4EOHBIX OIBITaX U
OKPY’KaIOILIEH )KU3HU:
WHEpLYs, B3aUMOJICHCTBUE
TeNl. AHaIU3 GU3NUECKUX
MPOLECCOB U SIBIICHUI C
UCIIOJIb30BaHUEM 3aKOHOB U
MIPUHIUIIOB: 3aKOH
BCEMHPHOTO HOBOM 00paslie,
oT uxtarorenus, I, I u 111
3akoHbl Hpl0TOHA, IpUHLUI
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CYTEPIIO3HIINH CHJI, TPUHITUTT
PaBHOIIPaBHOCTH
HWHEPIUAIbHBIX CHCTEM
oTcuéra

Tema 1.3. Copaepxanue y4eOHOro MaTepHraia. [IpoBenenue sxciepuMeHTa:
3aKoHbI U3y4eHHue abCOIIOTHO
COXpaHCHHUS. 1.Ummynbe. 3akoH coxpaHeHus uMItyibca. Pabota. Dueprus. MoOIIHOCTB. 3aKOH COXpaHEHUs 2 HEyIpyroro yjapa c
MEXaHUYECKOI YHEPTHUH. MTOMOIIIBIO ABYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB;
[IpakTrueckoe 3ansTue: Pemenne 3a1ay Ha 3aKOH COXPaHEHHSI UMITYJIbCA U 3aKOH COXPAHCHHS 2 UCCIIEIOBAHKE CBS3U PAOOTEI
SHEPTUH. CHJIBI C H3MEHECHUEM
MEXaHUYECKOM IHEPTUU Tea
Ha MIpUMEPE PaCTKEHUS
pe3nHoBOro xryra. OneHka
aOCOJIFOTHBIX U
OTHOCHTCIBHBIX
MOrPEIIHOCTEN UBMEPEHUN
(bu3NYECKUX BETUYHH.
Pemenue pacu€rHpix 3a1a4 ¢
SIBHO 3aJaHHON (pU3nUecKon
MOJIENIBIO C UCIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U (hopmy
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JVUHAMUKU U 3aKOHOB
coxpaHeHus. Pemenue
Ka4eCTBEHHBIX 33/au C
OIIOpPOM Ha U3YyYEHHBIE B
paszaene «MexaHHUKa»
3aKOHBI, 3aKOHOMEPHOCTH U
¢buznyeckue sBIEHUS.
Onucanue MEXaHUYECKOTO
JBMKEHUS C UCTIOJIb30BaHUEM
(bU3NYECKUX BEITHYUH:
UMIIYJIbC TeJa, KHHETU4ecKas
SHEPrus NOTEHIUAIbHAS
SHEpIrus, MeXaHu4yecKast
pabota, MexaHHYeCKast
MOIIHOCTE. AHaIN3
(U3NIECKUX MPOLECCOB U
SBJICHUH C MCII0JIb30BaHUEM
3aKOHA COXPaHEHMUSI
MEXaHUYECKOM IHEpIruH,
3aKOHA COXPaHEHMUSI
umnyibca. OObsICHEHNE
OCHOBHBIX IIPUHLIUIIOB
JEUCTBUS U TPAKTUYECKOTO
MIPUMEHEHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK:
BOJOMET, KONEP, NPYKUHHBIN
nucroner. O0bsICHEHUE
JBH>KEHUS PAKET C ONIOPOM HA
U3y4eHHbIE PU3NUECKUE
BEJIMYMHBI U 3aKOHbI
MEXAHUKH.
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Tema 1. 4.
MexaHndeckue
KoJIeOaHus U
BOJIHEL.

ConepxkaHue V‘le6HOFO mMmarepuala.

1. Mexannueckue KoseOanus. AMIUTUTY/Ia, IEpUoI, YacToTa, (a3a kosedanuii. CBOOOIHbBIE U
BBIHYX/ICHHBIE KojeOaHus. Pe3onanc. Mexanudeckue BoJHBL. CBONCTBA MEXaHHUYECKUX
BOJIH. 3BYK. 3BYKOBBI€ BOJIHBI. PacripocTpanenue 3ByKa, CKOPOCTh 3ByKa.

Ha6opaTopHa;1 pa60Ta: «I/ICCJ'ICI[OBBHI/IG 3aBUCHUMOCTH II€EPUOJa U YaCTOTEI CBO6OI[HBIX
KOJIEOAHHMI HUTSHOTO MasgTHUKA OT €ro JJIMHBD)

HccnenoBanue napameTpon
KoJ1e0aTeIbHON CUCTEMBI —
nepuoja, 4acToThl,
aMILTUTYABI U (ha3bl
KoJieOaHu# (TPyKUHHBIHI
W/WJIA MaTeMaTHIeCKHMA
MasaTHHK). HaGmonenne
3aTyXaloluX KoJIeOaHuu.
HccnenoBanue cBONCTB
BBIHYKJCHHbBIX KOJICOaHUH.
Habmronienue pesonanca.
IIpoBeneHue 3KCIIEpUMEHTA:
UCCIIeIOBaHKE 3aBUCIMOCTH
Mepro/ia MaJbIX KOJeOaHui
rpy3a Ha HUTU OT JJTUHBI
HUTHU U Macchl rpy3a; OreHka
aOCONIOTHBIX U
OTHOCHUTEIIbHBIX
MOrPEIIHOCTEN U3MEPEHUN
(bu3NYECKUX BETUYMH.
Pemenue pacu€rHbix 3a1a4 ¢
SIBHO 3aJJaHHOM (pu3nUecKon
MOJIETIBIO C UCTIOIh30BAHUEM
OCHOBHBIX 3aKOHOB H
(hopMyI1, OTIMCHIBAIOLITIX
MexaHnndeckue .Onucanue
MEXaHUYECKUX H C
HCIOJIb30BaHUEM
(bu3MYECKUX BETUYHH:
TIEPHOJ] M YaCTOTa
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KoJIeOaHUH, aMIUTUTYIa 1
¢a3za xonebanuii, 3apsn u
CHJIa TOKa B TapPMOHHUYECKUX
KoJieOanusax. Pemenne
Ka4eCTBEHHBIX 3a7a4 C
OIIOPOU HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIIUCHIBAIOIIHE
MEXaHUYECKHE KOIEOaHus.

Paznen 2. MouJiekyasipHasi pu3nKa U TEPMOJIMHAMHUKA.

Tema 2. 1. Conepkanue y4eOHOro Marepuaa. [IpoBenenune sKcrepUMEHTA:
OcCHOBEI 1. OcHOBHBIE MOJIOKEHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUH, UX ONBITHBIE 00OCHOBAHUS. OnpeJIelICHUE MacChl BO3/IyXa
MOJIEKYJIAPHO- Maccsl u pazmepbl Mmosiekys. KonnuectBo Beniectsa. TemioBoe nBuxeHrne. Moenps uieanbHOro 2 B KJIACCHOM KOMHATe Ha
KUHETUYCCKOU raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU UI€ATBHOrO ra3a. Y paBHEHUE OCHOBE WU3MEpCeHH 00BbEéMa
TEOPUHU MenpeneeBa- Kinaneiipona. 1'a30Bble 3aKOHBI. KOMHATBI, ABJICHUS u
IIpakTrueckoe 3ansaTHe: Pemenune 3a1a4 Ha OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON TEOPHH. 2 | Temmepatyphl BO31yXa B HEH;

HCCIIEN0BAaHUE 3aBUCHMOCTHU

MEXIY napameTpamu

COCTOSIHUS pa3peKeHHOTO
rasza. Onenka a0OCOJIFOTHBIX U

OTHOCHUTEJBHBIX
IIOTPEHIHOCTEN  M3MEpPEHUI
buznyecKux BEJINYMH.
OObsicHeHne OCHOBHBIX
MIPUHLIAIIOB JEUCTBUI

TepMoMeTpa U OapoMeTpa U
yCcIOBUH uX  0e30MacHoro
HCIOJIb30BaHUS B
IIOBCEIHEBHOMN KHU3HHU.
PacnoznaBanue Qusnyeckux
SABJICHUNA B Y4eOHBIX OIBITaX
U OKPYXKAWOIIEeW  KU3HU:

mddysus, OpOyHOBCKOE
JIBIDKEHUE. Onucanune
TETIOBBIX SIBJICHUH c
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HUCITIOJIB30BaHHUEM

buznueckux BEJIMYMH:
JaBJICHUE Tra3a, TeMIepaTypa,
CpeaHsis KUHETHYECKas
SHEPTUs Xa0TUYECKOTO
JBYKEHUS MOJIEKY,
CpeHeKBaIpaTHIHAas

CKOPOCTBMOJIEKYJ.  AHalu3
(UBUYECKUX TIPOIIECCOB |
SIBIICHUH C HCIIOJIb30BaHUEM
MKT, ra30BEIX 3aKOHOB,

CBA3U cpenHeu
KMHETUYECKOU SHEPruu
TEIUIOBOTO JIBUKEHUSI
MOJIEKYJl ¢  aOCOJIOTHOM
TEMIIEPaTypOu. Pemenue
pacu€THBIX 3a7ad C SBHO
3alaHHOU duznueckoit

MOJICNIbIO C HCIOJb30BaHUEM
OCHOBHBIX monoxkeHui MKT,
3aKOHOB u bopmyn
MOJIEKYJISIPHOM bu3nKH.
PaGora B rpymnmax mpu
MJITAHUPOBAHUH, TPOBEIACHUHN
u MHTEpIpPETALNH
pe3yJIbTaToOB ONBITOB W
aHajqu3e  JOMOJHUTEIbHBIX
HMCTOYHHKOB MH(OpMaIuu 1mo
TeMe
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2.2 OCHOBEI Conepxxanue yueOHOro Marepuaia [IpoBenenune sKcrepUMEHTA:

TEPMOJAMHAMUKH U3MEPEHHUE yACIbHOU
1.Baytpennsist sneprus. KonnyectBo TemioTs! u pabora. PaboTa raza. 3akoHbI TepMOIUHAMUKI 2 TEII0EMKOCTH BEIIECTBA.
Onenka  aOCONIOTHBIX U
OTHOCHUTEIBHBIX
IIOTPEHIHOCTEN  M3MEPEHUI
(bU3UIECKUX BEJIUYHH..
OOmbsicHeHne MPUHITUTIOB
EUCTBUS u YCJIOBUM

0€30I1aCHOT0 UCIIOJIb30BAHUS
B  IIOBCEIHEBHOU  KHU3HU

JIBUTATEIS BHYTPEHHETO
CropaHus, OBITOBOTO
XOJIOAWITLHUKA,

KOHJIULIMOHEpA. Onucanue
CBOWCTB Te€JI M TEIUIOBBIX
SIBJIEHUH C HCHOJIb30BAHUEM

bu3nyecKux BEJINYMH:
JaBJICHUE Ta3a, TeMIIepaTypa,
KOJINYECTBO TEIUIOTHI,

BHYTPEHHS >Heprusi, pabdora
raza. PemeHne pacu€THBIX
3aJa4  C SABHO 3aJIaHHOU
bU3UYeCKOl  MOJAENBI0  C
HCIIOJIb30BAHUEM  OCHOBHBIX
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3aKOHOB u dbopmyn
MOJICKYJISIpHOM ~ pu3uku U
TEPMOJMHAMHKH.  Pemenue
KayeCTBEHHBIX  3a1a4 ¢
ONOpO Ha W3y4YCHHBIC B
pasnene «MonekynspHas
bu3nKa W TEPMOTUHAMUKA»
3aKOHBI, 3aKOHOMEPHOCTH U
¢dbusuveckue spieHus. Pabora
B TIpymnmax Tpu aHajau3e
JOTOJTHUTEIBHBIX UCTOYH

Tema 2. 3. Conepkanue y4eOHOro Marepuana. [IpoBeneHne sKcHEpUMEHTA:

BzauMHEBIE W3MEPEHUE  OTHOCUTEIIbHOU

MPEBPAILICHUS BJIQXXHOCTH Bo3ayxa. OleHka

KUIKOCTEN U Hap006pa30BaHHe u KoHaeHcanud. Vcnapenue u kunenue. Teépaoe teno. Kpucrainuueckue u 2 aOCOIIIOTHBIX Hu

razoB. TBépabie amop(HBIE Tela. OTHOCHUTEJILHBIX

Tena. MOTPEIIHOCTEN  U3MEPEHUNU
buznyecKux BEJINYMH.
N3yuenne CBOMCTB
HaCHIIMECHHBIX mapos,
croco6oB M3MepeHus
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BJIA)KHOCTH HaOmronenune
KUIICHUA HpI/I IIOHN>XCHHOM
JIABJICHUHM, HAarpeBaHHUA M

ILJIABJICHUS
KPUCTAITNYECKOTO

BEILICCTBA. OObscHEHUE
NPUHIIMIIOB  JCHCTBUS |
yCIIOBUH 0e301acHOTO
HCITOJIH30BaHHUS B
IIOBCEIHEBHOM JKU3HU
TUTPOMETpa,  ICHUXPOMETpa,
KaJIOpUMETpA. N3yuenne
TEXHOJIOTHit MOJTyYCHHUS

COBPEMEHHBIX MaTepuajoB, B
TOM 4YHCJIE HAaHOMAaTepHUAaJIOB.
Pemenne pacuérHbIxX 3aga4
SIBHO 3aJaHHOW (Qu3nyecKon
MOJIETIBIO C MCIIOJIb30BAaHUEM
YPaBHEHHUS TEIIOBOTO
Oananca. Pemenune
KaueCTBEHHBIX  3aJa4 ¢
OMOpOMl  HA  W3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
¢usznueckue  SABICHUS 1O

TeMe
Paznen 3. JIeKTPOAMHAMHUKA.

Tema 3. 1. CopneprxaHue yueOHOro MaTepuaia. IIpoBenenne sKcrEepUMEHTA:
OneKkTpocTaTHKa. U3MEpPEHUE IINEKTPOEMKOCTH
DNEKTpUYECKUH 3aps. 3aKOH COXpaHEHUS JIEKTPUUECKOro 3apsaaa. 3akoH KyroHa. 2 | KOHAEHCATOpA. Ouenka
Onektpruueckoe nose. Hanpsox€HHoCTh nostd. DiekTpruyeckas EMKocTb. KonaeHcaTop a0COTIOTHBIX u

CoennHeHNs KOHIEHCATOPOB OTHOCHUTEJBHBIX
IIOTPENIHOCTEN  M3MEpPEHUI
[TpakTrueckoe 3ansTue: Pemenne 3a1ad Ha pacy€T 3JIEKTPOCTATUUECKUX BEIMYMH U 3aKOH 2 | Qusuyecknx BEJIMYMH.
Kynona. N3yuenne MIPUHITATIOB
JeNCTBUSA IIEKTPOCKOIA,
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[IpakTuueckoe 3ansaTue: Pemenune 3a1ad Ha pacy€r dIEKTPUIECKON EMKOCTH 2 | a;meKTpoMeTpa,

KOHJIEHCATOpa. N3yuenue
MIPUHLUIIOB NEUCTBUAU
yCIIOBUH 0e301macHOTo
IIPUMEHEHHUS B IIPAKTUYECKOMN
JKU3HU, KOIIMPOBAJILHOTO
anmnapara, CTPYHHOTO
IIPUHTEDA. Paccmorpenue
busznueckux OCHOBaHUI
3JIEKTPOCTATUYECKON 3aILUThI
u 3a3eMJICHUS

anexTponpubopoB. Perenue
pacuéTHBIX 3a7ad C SBHO
3alaHHOU duznueckoit
MOJIETIBIO C HCIIOJIb30BAaHHEM
OCHOBHBIX 3aKOHOB U (hOpMyJT
ANEKTpOCTaTUKK.  Pemenue
Ka4YECTBCHHBIX 3aJga4 C
Omopoi  Ha  H3y4YEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SIBIICHUS
AIEKTPOCTATHUKH.

Pacnio3naBanue Qu3nyeckux
SBJICHUN B y4e€OHBIX OIBITAX
U OKPYXKaWIIeH  KU3HU:
AIEKTPU3ALIMS Ted,
B3aUMOJICHCTBUE 3apsioB M
OOBSCHEHHE WX Ha OCHOBE

3aKOHOB u bopmyn
3JeKTpocTaThuku. OnucaHue
H3YyYEHHBIX CBOWCTB

BEUIECTBA U DIIEKTPUYECKUX
SBJICHUN C MCIIOJIb30BAaHUEM
buznyecKkux BEJINYMH:
NIEKTPUYECKUI 3apsj,
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HANPSKEHHOCTh
AIEKTPUYECKOTO MOJIS

OTEHLUaN, pa3HOCTb
MOTEHIUAJIOB,
ANEKTPOEMKOCTb. Ananus

(GU3NYECKUX TPOLECCOB U
SBJICHUII C HCIOJIb30BAaHHEM
(U3NIEeCKUX 3aKOHOB: 3aKOHA
COXpaHEHHS D3JIEKTPHYECKOTO

3apsiga, 3akoHa  Kyiona.
PaGora B rpynmax 1mpu
aHaJIu3¢€ JOITIOJIHUTCIIbHBIX

HMCTOYHUKOB HHGPOpPMAIUU H
HOJITOTOBKE COOOILIECHUI O

[IPOSIBJICHUU 3aKOHOB
AIEKTPOCTATUKHU B
OKPY)KaIOIleW  KU3HHU U

IMPUMCHCHUMN UX B TCXHUKC

Conepxanue yueOHOro Marepuaa.

1. TlocrosiHHBIN AMeKTpUUeckuit ToK. Cuia ToKa, HAMPSHKEHUE, SJIEKTPUIECKOE COITPOTUBIICHHE. 2 | [IpoBeneHue HKCIIEPUMEHTA:
3akoH Oma aiig yuyactka uenu. IlocnenoBarenbHoe U mapamuiebHOE COEIMHEHUE TPOBOIHUKOB. U3y4yeHue CMEIIaHHOTO
O/1C ucrounuka Toka. 3akoH Oma juid nmosHo# uenu. TemnoBoe AeficTBHE ANEKTPUUECKOTO TOKA. COETMHEHUS PE3UCTOPOB;
3akoH J[xoyns-Jlenna. PaboTa M MOIIHOCTB TOKA n3mepenne OJIC ncrouHuka
JlaGopaTtopHast pabota «M3yueHue napajijielbHOTO COSTMHEHHUS MPOBOJTHUKOBY 2 |TOKa W €ro BHYTPEHHETO

JlaboparopHas paboTa «/3yueHne mociuea0BaTeIbHOr0 COeTMHEHUS TIPOBOIHUKOBY 2 | CONpPOTHBIICHHUS;
Tena 3.2 JlabopaTtopHas pabota « Mzmepenue 9/1C 1 BHyTpEHHETO COMMPOTHUBIICHHUS] HICTOYHHUKA TOKA 2 | HaOMIOJIeHWe  DJIEKTPOJIU3A.

Mma 3.2.
JlaboparopHas paboTa «/M3yuenue 3akoHa Oma sl yyacTKa IeTm 2 Onenka  aOCONIOTHBIX M
3aKOHBI

JlaGopaTtopHas pabota «OrnpeaeneHne yAeIbHOT0 COMPOTUBIICHHS MaTepuaia U3 KOTOPOTro 2 OTHOCHUTEIIbHBIX
MTOCTOSTHHOTO . .
TOKA HM3TOTOBJICH NPOBOJHUK. MOrpeIIHOCTCU HU3MCPCHUU
' [IpakTuueckoe 3anstue: Pemenue 3a1a4y Ha 3akoHbl OMa U 3aKOHBI COEIMHEHUS IPOBOJHUKOB. 2 usmaecknx BCJIMYMH.
OObscHeHue MIPUHIUIIOB
Tema 3. 3. ConepxaHue y4eOHOT0 MaTepHana. eficTBHS - VCITOBHiA

27




DIIEKTPUYECKUI 1. IMonmynpoBomauku. CoOCTBEHHAS U TPUMECHAS TTPOBOIUMOCTD MOTYITPOBOTHUKOB. 2 0e30macHoOTo MIPUMEHEHUS

TOK B Pa3HbIX p-n- nepexoa. [1onynpoBoAHUKOBBIN AMOA. DIEKTPUUECKUN TOK B METAJIaX. DIEKTPUUECKUN aMIIepMeTpa, BOJIBTMETDA,
cpenax. TOK B )KMJIKOCTSIX. peocraTa, UCTOYHMKOB TOKA,
DNEKTPUYECKUN TOK B Ta3ax. DJIEKTPUYECKHUI TOK B BaKyyMe. JJIEKTPOHArPEBATEIbHBIX U

AIIEKTPOOCBETUTEIBHBIX
npuOOpPOB, TEPMOMETPA
COIPOTHUBIICHUSI, BaKyyMHOTO

IM0Ja,  TEPMUCTOPOB  H
($hOoTOpPE3UCTOPOB,
MOJTYTIPOBOTHUKOBBIX
JIMOJIOB, rajlbBaHHUKH.

Pemenne pacuérHbIx 3agad ¢
SIBHO 3aJaHHOW (u3nyecKon
MOJCJIBI0 C HCIIOJb30BaHUEM
OCHOBHBIX 3aKOHOB U (opMyIl
TEMBbI «ITocToAHHBIN
AIEKTPUYECKUI TOKY.
PacniosnaBanme (huznyeckux
SBIICHUN B y4eOHBIX OMBITAX
U OKPYXKAaWOIIeW  KU3HU:
AJeKTpUYecKas

MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XHUMHYECKOE,
MarHuTHOE JCHCTBUS TOKA.
Amnamns ANEKTPUUECKUX
SIBJIEHUA W TPOLECCOB B
LIEIISIX IIOCTOSHHOIO TOKa C
HUCIIOJIF30BAaHUEM  3aKOHOB:
3akoH Oma, 3aKOHOMEpPHOCTH

OCICI0BATCIBHOT'O u
napajijieJIbHOIr0O  COCAMHCHUS
IMPOBOAHUKOB, 3aKOH

Jbxoynsa-Jlenna.  Onucanue
M3YUYEHHBIX CBOWCTB BEUIECTB
U DJIEKTPUYECKUX SIBICHUM C
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HUCITIOJIB30BaHHUEM

buznueckux BEJIMYMH:
AJIEKTPUYECKUM 3apsij, Cuila
TOKA, ANEKTPUUECKOE
HaNpsHKEHUPA3HOCTh
noteHuanos, JJC, pabota
TOKa, MOIITHOCTH TOKA.
Hcmonns3oBaHue
MH(pOPMaITMOHHBIX
TEXHOJOTHMH  JJII  TIOHCKa,
CTPYKTYpPUPOBAHUS,
WHTEpIpeTaIN u

npecTaBicHUsT HHOOPMAITUH
MIPU TIOJITOTOBKE COOOIICHHMIA
O MNPUMEHEHHWH  3aKOHOB
IIOCTOSIHHOT'O TOKAa B TCXHHUKEC
U TEXHOJIOTHSI

Tewma 3. 4. Cogepxanue yueOHOro Marepuana.
MaruutHoe none. | 1. B3aumonelictBue TokoB. MarautHoe mosie. MHAyKIust MarHUTHOTO TI0J1sl. MarHUTHBIN TIOTOK. [IpoBenenune >KCrEpUMEHTA:
Cuna Amnepa. Cuna Jlopenua . SIBneHue sinekTpoMarHuTHOM HHAYKuuu. [Ipasuio Jlenna. 2 | U3By4eHHE MAarHUTHOTO TMOJIS
Camounnykuusi. UTHIyKTHBHOCTD. KaTyIIKA c TOKOM;
MarsnuTHble CBOMCTBA BEIIECTBA. DHEPTHUsI MATHUTHOTO OIS TOKA. HCCIIEIOBAHUE JEUCTBUSA
MOCTOSHHOTO ~ MarHuTa Ha
[IpakTuueckoe 3ansTue: Pemenue 3a1a4 Ha pacyeT MarHUTHOW MHYKIMA U MarHUTHOTO TIOTOKA. 2 | paMKy c TOKOM;
Pemenue 3agau Ha pacu€t cuibl Amnepa u cuibl JlopeHiia. HCCIIE0BAHUE SIBJICHUS
3JIEKTPOMArHUTHOM
MUHIYKIHH. Onenka
a0CONIOTHBIX "
OTHOCHUTEIBHBIX
MOrPEIIHOCTEN  U3MEpPEHUN
buznyecKux BEJINYMH.
OObscHeHue MIPUHIUIIOB
NENCTBUSA u YCIIOBHM

0€30I1aCHOTO  MPUMEHEHUs!
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ITOCTOSTHHBIX MarHuTOB,
AJIEKTPOMAarHuTOB,

3JIEKTPOJIBUraTeNs,

YCKOPHTENEH 3JIEMEHTAPHBIX
4acTHLl, WHJyKIIUOHHOMN
neun. Pemenue pacdy€THBIX
3a1a4 Ha MIPUMEHEHHE
dbopmysn Tembl «MarHuTHOE
ToJie. DNeKTpOMarHuTHas
HHIYKIUA. Pemrenue
KaueCTBEHHBIX  3aJad  C
OMOpOM  HA  H3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U
(GU3NYECKUESBICHUS  TEMBI

«MarHuTtHoe noJe.
DneKTpoMarHuTHas

uHayknus».  OmnpeneneHue
HaITpaBJICHUA BCKTOpa

MHAYKIMM MarHUTHOTO IIOJIS
IIPOBOJHHUKA C TOKOM, CHJIBI
Amnepa u cunsl Jlopenna.
Pacnio3naBanue Quanyeckux
SBJICHUHA B y4eOHBIX OIBITaX
U OKPYXKAIOIIEW  JKNU3HU:
B3aMMOJICIICTBUE MAarHUTOB,

QJICKTPOMAarduTHas
HHAYKIOUA, HeﬁCTBI/Ie
Mar"gsuTHOI' O 10JI4 Ha

MPOBOJHUK C TOKOM |
JNBIDKYIIHAKNCS 3apsl. AHanu3
ANIEKTPOMArHUTHBIX SIBJICHUI
C HCIIOJB30BaHUEM 3aKOHa
3JEKTPOMArHUTHOM

WHIYKIUH. Omnucaunue
M3YUYEHHBIX CBOWMCTB BEIIECTB
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u AIIEKTPOMAarHUTHBIX
SIBJICHUI C HMCIHOJIb30BaHUEM
busznueckux BEJIMYMH:
WHJyKUIUSI MarHUTHOTO TOJIs,
cuna Amrnepa, cuia JlopeHnua,
WHyKTUBHOCTb KaTYIIKH,
SHEPrUsi AJIEKTPUYECKOTO H
MAarHUTHOTO MOJEN

Pazgea 4. JJIeKTPOMArHUTHbIE KOJIe0AHUS U BOJIHBI.

Tema 4.1. Coneprxanue yueOHOro MaTepuaia. HccnenoBanue mnapaMeTpoB

DNeKTPOMarHuTH KoJe0aTeNbHON CHUCTEMBl —

b€ KOJICOAHNUS. 1. KonebarenbHblit KOHTYp. CBOOOIHBIE 2IIEKTPOMAarHUTHBIE KosieOaHus. BrIHyXIeHHBIE 2 | mepuoja, 9aCTOTHI,
AJIEKTPOMArHuTHbIE KosieOanusi. [lepeMeHHbIN ANeKTPUIECKU TOK. AKTUBHOE COITPOTUBJICHHE. aMILIATY bl 5 hazmbr
JeiicTByroniee 3Ha4eHHEe CUIIbl TOKA U HANPSKEHUSL. Konebanuid.  MccnenoBanue
3. Tpancdopmarop. [IpousBoacTBo, nepenaya u NoTpedICHHE dIEKTPOIHEPTUu. I 'enepaTop 2 | MepeMEHHOro TOKa B LIEMH U3
He3aTyxarolmux kojnebanuil. KongeHncaTop u kaTylika B eNU MEPEMEHHOTO TOKa. MOCJICI0BATEIBHO
DJEeKTPUIECKUN Pe30HAHC B 1T TIEPEMEHHOTO TOKa COCMHEHHBIX KOHJEHCATOpA,

KaTYIIKU 31 pesucropa.
Onenka  aOCOJMIOTHBIX |

OTHOCHUTEJIBHBIX
MIOTPEUIHOCTEN  M3MEPEHUI
bu3nyecKux BEJINYMH.
OOmbsicHeHnE IIPUHLIUIIOB
NENUCTBUSA u YCIIOBHM
0e30macHOro  NMPUMEHEHUs
AIEKTPUIECKOTO 3BOHKQ,
reLeparopa [IEPEMEHHOT0
TOKQ, JIMHUHN

aneKkTponepenad.  Pemienue
pacu€THBIX 3aJad C SIBHO
3alaHHOU du3nueckoit
MOJIEJIBIO C MCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB u
dbopmy, OTHMCHIBAIOTITUX
JJIEKTPOMArHUTHbIE
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KOJIeOaHUS. Omnucanue

ANEKTPOMArHUTHBIX
KoJIeOaHMH c
HCIIOIF30BaHUEM

(bu3HYECKUX BEJIMYHH:
MIePHOT i1 4acToTa

KojeOaHui, aMIUTUTyJaa H
¢daza konebanwmii, 3apsng u
CHJIa TOKa B TapMOHHUYECKHX
ANEKTPOMATrHUTHBIX
KOJICOaHMIX. Pemienne
Ka4eCTBEHHBIX  3a7a4 c
OIoOpoM HA  HM3Y4YCHHBIC
3aKOHBI,  3aKOHOMEPHOCTH,
OIIMCHIBAOIIIE
AJIEKTPOMArHUTHBIC
KoJIe0aHHUsL. Pa6ota B
rpynmnax mnpu IJIaHHPOBAHUH,
IIPOBEICHU U u
WHTEPIIPETAIIMA PE3YJIHTATOB
OIIBITOB, 5 aHaJIn3e
JIOTIOJTHUTEIBHBIX
HUCTOYHUKOB MH(pOpPMAIIUU TIO
TeEME

Tema 4.2. CogepxaHue yueOHOro MaTepHuana.
ONeKTpOMarHuTH | 1.91eKTpOMarHuTHOE TOJIe U 3JIEKTPOMAarHUTHBIEC BOJHBI. CKOPOCTH 3JICKTPOMATrHUTHBIX BOJIH. 2 | Uzyuenme oOpa3oBaHus W
bI€ BOJIHBI. N3o6perenue paano [Tonoseim. [Ipuniuns! paauocsszu. TeneBuaeHue. pacpocTpaHeHuUs
CaeTtoBble Caert Kak snekTpoMarauTHas BostHa. UHTepdepentus u qudpakmus ceera. Jucmnepcus cera. MONIEPEYHBIX U TPOJIOTHHBIX
BOJIHBI. [Ikana 3/m BoaH. Pa3nuuHbie BUBI AIEKTPOMArHUTHBIX U3TYYSHHM, UX CBONCTBA. BOJIH. Habmonenue
OTPaXEHUS W TIPEIIOMIICHHUS,
2. 3akoHBI OTpaKeHHsI U TIpenoMiieHus cBeTa. [loHOe BHYTpEeHHEE OTpaKEHUS 2 | uaTepdepeHunn u
Jlunzel. OnTudeckue nmpudopsl. [locTpoenne n3o0pakxeHus B TMH3AX Tudpakmuy ~ MEXaHUYECKUX
[TpakTueckoe 3anstue: Pemenue 3agau Ha GOpMyIly TOHKOH JIMH3BI 2 | BonH. HaOmronenue cBs3M
TPOMKOCTHA 3BYKa M BBICOTHI
TOHA C AaMIUIMTYJIOM H
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Y4acTOTOM KOJICOaHHH,
3BYKOBOT'O pe3oHaHca.
Uccnenosanue CBOICTB
3JIEKTPOMArHUTHBIX BOJIH:
OTpakKeHue,  IPEIOMJICHHE,
noyisIpu3anus,  AUQPPAKIIKS,
unteppepeniusa.  Mzydenue

yCIIOBUI U3JIy4YEeHUS
AJIEKTPOMAarHUTHBIX BOJIH,
B3aUMHON OpHUEHTaLUU

BektopoB E, B, v B
AJIEKTPOMArHUTHOM  BOJIHE.

N3zyuenue IpPUMEHEHHUs
AJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE u OBITY.
OOmBsicHeHne MPUHITUIIOB
EUCTBUS u YCIIOBUM
0€30macHOr0  MPUMEHEHUS
MY3bIKaJIbHBIX
WHCTPYMEHTOB,
YJIBTPa3BYKOBOM
IMAarHOCTHKH B TEXHHUKE U
MEIULIHE, panapa,
panuonpuEMHUKA,
TEJIeBU30DA, aHTEHHBI,
TenedoHa, CBY-neun.

Pemenne  pacuéTHelx W
KaueCTBEHHBIX  3ajad ¢
ONIOpOM  Ha  H3y4YEHHBIE

3aKOHa pacrnpocTpaHEeHHe
AIEKTPOMAarHUTHBIX BOJIH.
Hcmonn3oBanne
UH(OPMAIIMOHHBIX
TEXHOJOTHMH IS  TIOMCKa,
CTPYKTYpPUPOBaHUS,
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MHTEpIIpETALNH u
MpeCcTaBICHs] HHPOpMAIHH
IpU TOJTOTOBKE COOOIICHUIA
00 UCTIOJIb30BaHUH
ANIEKTPOMArHUTHBIX BOJIH B
TEXHUKE. VYuactue B
JTUCKYCCUU 00
AJIEKTPOMAarHUTHOM
3arpsi3HEHUU  OKpY Karouieu
cpenpl. Pabora B rpymmax
npu IUIAHUPOBAHUU,
MIPOBEICHUHT u
UHTEPIIPETAIMA PE3YJIbTATOB
OTIBITOB U aHaJIn3e
JIOTIOTHUTEIBHBIX
MCTOYHHUKOB MH(OPMALIUH 110
temel3yuenue SBIICHUS
IIOJIHOTO BHYTPEHHETO
OTpaXeHHUS, €r0 MPUMEHEHUs
B  cBeroBoAe.  M3yueHue
MoJiesen MHUKPOCKOTIa,
TEJIECKOIIA. [Tonyuenue
CIIEKTpa C MOMOUIBbIO MTPU3MBI
U JUPPaKIMOHHON pEemIETKHU.

N3smepenne nokaszarTens
MPETOMIIEHUS CTEKIJIA.
Hccnenosanue CBOMCTB
N300paKeHUIB JNH3aX.
OObscHEHUE MIPUHIUIIOB
JIEUCTBUS " YCIIOBUI

0e30macHOro  NPUMEHEHUs
OYKOB, JIyTbl, (hoToammapara,
NPOCKIIMOHHOTO  arapara,
MHKPOCKOTIA, TeJIeCKOIa,
BOJIOKOHHOM OIITHKH,
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TU(PaKIMOHHONW  PEmETKH,

MOJIAPOU Q. Pemenue
pacuéTHBIX 3a7ady C SIBHO
3aJJaHHOM buznueckoit

MOJEJIBI0 C MCIOJb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMyJT
r€OMETPUYECKON ONTHKHU.
[ToctpoeHne W  onucaHue
M300paXeHus, CO37aBaeMOro
IJIOCKUM 3€pKaJIOM, TOHKOU

JIMH30M. PaccmoTpenue
IIpEJIEIOB MIPUMEHUMOCTH
reOMEeTPUUYECKOI OIITHKH.

PacniosnaBanme (husnyeckux
SBJICHUII B  ONBITaX H

OKpY>Karolen JKHU3HU:
MPAMOJIMHEHHOE
pacnpocTpaHeHHe CBeETa,

OTpaXeHUEe,  MPEIOMIICHUE,
uHTepdepeHms, auPpaKIus
u noJIsipyU3anus CBETa,
nucnepcust csera. M3ydenue
YCIOBHI HaAOIIOICHUS
MaKCUMyMOB U MUHHUMYMOB B
uHTEpEepEeHITNOHHOMN
KapTUHEOT JBYX CHH(pa3HBIX
KOTE€PEHTHBIX  HMCTOYHHKOB.
Ycnosue Ha0Jt01eHus
[JIABHBIX MaKCHUMYMOB TIpH
MaJieHun
MOHOXpPOMaTH4YECKOTO CBETa
Ha TU(GPaKIUOHHYIO
PELIETKY. Ananuz
ONTUYECKUX  SIBJIEHUA  C
UCIIOJIb30BAHUEM  3aKOHOB:
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3aKOH MPAMOJIMHEITHOTO
pacnpocTpaHeHus CBeTa,
3aKOHBI OTpPAXKEHMsI CBETAa,
3aKOHBI IPEJIOMJIEHUSI CBETA.

Onucanue ONTHYECKUX
SIBJICHUU C MCIIOJIL30BaHUEM
(hU3UIECKUX BEJINYUH:

(GOKyCHOE  paccTosHue U
ONTHYECKAsl CHJIA JIMH3bI

Paspea S. Crpoenue aToMa H KBaHTOBas pusuka.
Tema 5. 1. Copepxanue yueOHOro Marepuana.
CaeToBBIC 1. l'unote3a [lnanka o kBantax. @oroH. Pororddexr. OnbiT Pezepdopaa. Ctpoenue aToma. 2 | Habmonenue ¢ororddekra
KBaHTHI. IInanerapnas monens u mozenb bopa.  Iloctynartel bopa. Ilornomenue u ucnyckanue cBera Ha YCTAaHOBKE C ILIMHKOBOH
aToMaMu mwiactuHoil.  MccnenoBanue
3aKOHOB BHEIITHETO
dororddekra. OObBsICHEHUE
OCHOBHBIX MIPUHIIAIIOB
JeCTBUS TEXHUIECKUX
YCTPOMCTB,  TakuX  Kak:
¢dorodneMeHT, (POTOTATUHK,
COJIHEYHas Oarapes,

CBETOAMOJ; M YCIOBUM UX
0e30macHOro NPUMEHEHUs B
MPAaKTUYECKOU JKU3HMU.
Pemenue pacu€rHeix 3amau c
SIBHO 3aJaHHOW (Qu3nyecKon
MOJIETBIO C HUCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJT
KBaHTOBOW ONTUKH. Pemenue
Ka4eCTBEHHBIX  3aJa4 ¢
Onopou Ha  U3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBO ONTHKHU.
Pacno3znaBanue Qusnyeckux
SIBIICHUN B Y4EOHBIX OMbBITAX:
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dboToanexkTpuueckuii 3G EKT,

CBETOBOC JaBJICHHUC.
Onucanue HN3YUYCHHBIX
KBAaHTOBBIX SIBIICHUI u
IpoueccoB C
HUCIIOJIB30BaHHEM

(bI/ISI/I‘IeCKI/IX BCJIIMYHH:

CKOPOCTh 3JICKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, JHEPrus W
UMITYJIbC (hOTOHA

Tema 5. 2. Copepxanue yueOHOro Marepuaa.
®duznka 1 OTKpBITHE PAIMOAKTUBHOCTHU. 0O, 3-, Y- U3ITYUCHHUS. 2 | 3yyeHne 9SKCIEpUMEHTOB,
aTOMHOTO s11pa 3aKOH paiM0aKTUBHOTO pacnajaa. JHeprus cBsasu. [lenenue saep ypaHa. JIOKA3bIBAOIINX  CJIOXKHOCTh
Lennas sinepHas peakuus. SnepHsiii peaktop. TepMosiiepHbIE peakuu. CTPOEHUSI aTOMHOIO  fJIpa.
buonornueckoe necTBHE paIMOAKTUBHBIX U3TyYCHUM. Uccnenosanue TPEKOB
YacTHIL (mo TOTOBBIM
¢dororpadusam).  M3ydenue

SIEPHBIX ~ CUJ,  SAJIEPHBIX
peakuuii CMHTE3a W pacnaja,

TEPMOSZICPHOTO CUHTE3A.
N3yuenne HYKJIOHHOU
monenu sapa I'elizenGepra-
HBanenko. OOwbsicHeHne
YCTpPOWCTBA U TIPUMEHEHUS
JO3UMETpA, KaMmephl
Bunbscona, SAAEPHOTO

peakTtopa, aTOMHOW OOMOBI.
Pemenue 3amau ¢ onopoii Ha
MOJTyYeHHBIE 3HAHUA, B T.4. O
3apsA/le ¥ MacCOBOM 4YHUCJIE
sapa. Pacno3znaBanne
buznyecKux  SBICHUA B
y4eOHBIX  OMBITAX ©U B
OKpY’KaIoIIeH JKH3HMU:
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€CTECTBEHHAs u
HMCKYCCTBEHHAs
paanoakTUBHOCTh.ONKCcaHue
KBaHTOBBIX SIBJICHU u

MIPOLIECCOB c
HCII0JIb30BaHUEM

buznueckux BEJIMYMH:
nepuos noJiypacraja,

DHEPrusi  CBSA3UM  ATOMHBIX
anep, AedekT Maccel sapa.
Ananus IIPOLIECCOB u
SBJICHUM C HCIOJIb30BAaHUEM
3aKOHOB U IIOCTYJIATOB: 3aKOH
COXPAaHEHHUSI DJIEKTPUYECKOIO
3apsfa, 3aKOH COXpaHECHMUs
MaccOBOI'0 YHCJa, MOCTYJIAThI
bopa, 3aKOH pagnOaKTUBHOTO
pacnazna. Yyactue B palote
KpYTJIOTro cTojna
«DyHIaMeHTaIbHbIE

B3auMozeicTeua. EnuHcTBO
¢bu3nyecKoifkapTUHBI MHpPay.

Hcnons3oBaHue
MH(OPMALIMOHHBIX
TEXHOJIOTHH  JJIi IIOMCKa,
CTPYKTYPUPOBAHUS,
MHTEpIpeTauu n

IpescTaBiIeHus] UHPOpMaLUK
IPU TOATOTOBKE COOOIIEHUH
O TPUMEHEHHH  3aKOHOB

KBaHTOBOH bu3uKu B
TEXHUKE M  TEXHOJIOTHUSX,
IKOJIOTMUECKUX acreKkTax

SIEPHOM DPHEPTETUKH

6. D1eMeHTEl

Conepxkanue yyeOHOro Marepuaa.
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aCTPOHOMUU U

acTpo(U3UKH
Oransl pa3BuTusa actpoHoMuu. Bup 38é3nH0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, IUIAHETHI, X 2 | [loaroroBka cooOrieHuii 00
BuguMoe aBuxenue. Conneunas cucreMa. CoiHue. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. ATanax pa3BUTHUA
Muneunsiii [TyTs — Hama ["anakTuka. Beenennas. 3akon Xa66ma. Teopus MeraraimakTuka. aCTPOHOMUU, O TPUKJIATHOM
Hepeménnpie mpo0ieMbl aCTPOHOMUU A MUPOBO33PEHYECKOM

3HAYE€HUH ACTPOHOMHMH, O
METO/aX MOJyYEHUs
Hay4HbIX aCTPOHOMHUYECKUX
3HaHUH, OTKPBITUAX B
COBPEMEHHOM aCTPOHOMMUH.
N3yueHne coBpeMEHHBIX
MpEeACTaBICHUH O
MIPOUCXOKJACHUH U IBOJIOINH
Connua u 38€31. M3yuenue
TUIIOB TAJAKTHUK,
paauorajiakTUK U KBa3apoB.
N3ydeHue nBuxeHUs
HEOECHBIX TeJ, BOJIIOINH
3BE31 1 BeeneHnoi,
MPOLIECCOB, MPOUCXOAUIUX B
3BE3/1aX, B 3BE3THBIX
CUCTEMAX, B
MEKTaJaKTUYECKOU cpenie,
MacCIITaOHOW CTPYKTYPbI
Bcenennoif. O0bsicHenne
pacunpenus Beenennon Ha
OCHOBE 3aKoHa Xab0a.
[ToarotroBka Kk 00CYXACHUIO
HEepEeLIEHHBIX MpodIeM
actpoHomuu. [IpoBenenue
HaOJIFOJEHUI
HEBOOPYKEHHBIM TJIa30M C
HCIIOJTh30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN
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VIS OTIPEJICIICHNUS MTOJI0KEHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro
MOJTyIIApHS U SIPKUE 3BE3BL.
[TpoBenenue HAOIIOACHMIA B
teneckorn JIyHbl, MaHer,
Mnuneuynoro Ilytu. Yyactue B
JMCKYCCUU O HEPEIIEHHBIX
po0JIeMax aCTPOHOMUU

BCECIro

76
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4. YCJOBUSA PEAJINBALINU YYEBHOI'O IPEJIMETA «®U3UKA»

4.1 TpeGoBaHus K MaTePHAJIBbHO-TEXHUYECKOMY O0ecIeYeHHI0

Peanuzanust yuyeOHoro mnpeamera «®uszuka» TpeOyeT Haimuuus y4eOHOro
kaOuHera (U3WUKA JUISI  TPOBEACHUS  JIGKIIUH, TIPAKTHYECKUX  3aHATHUH,
MPOMEKYTOUHOM aTTecTallMy U y4eOHOU JabopaTopuu.

Ayautopusi i mpoBeAeHMs — JabopaTopHbIX  3aHATHM  Ne202/5
YKOMILJIEKTOBaHa MeOEIbIO:

— pabodee MecTo IpernoaaBaTess (CToJ, CTyN);

— pabouue MecTa o0ydJaromuxcs (CTOJIbI, CTYJbs) Ha 12 JeoBek.

AyauTtopuss JJIS  TIPOBEACHHS  JICKIHMM, TMPAaKTUYECKUX 3aHATHA U
npoMexyTouHoil arrectaiuu Nel04/5 yKOMIUIEKTOBaHa CHEIHAIM3HUPOBAHHON
MeOebio U 1abopaTOpHBIM 000PYI0BAHUEM

— pabouee MecTo npenoaaBaTess (CTo, CTy);

— pabouue MecTta o0ydaromuxcs (CToJbI, CTybs) Ha 30 YeIoBeK;

— aMIIepMeTp JIabOpaTOPHBIN;

— BOJIbTMETP J1a00OPaTOPHBIN;

— Ha0op 1abopaTOpHBINA «DJIEKTPUIECTBOY;

— peocrar PII-6Mm (;1abopatopHblii);

— KOMIUIEKT Ta0uI] o pusuke «eKTpocTaTukay, «[IocTOSTHHBIN TOKY;

— KOMIUIEKT Ta0auIl Mo pusuke « INEKTPOMArHUTHbIC KOJICOAHUS U BOJHBIY;

- Tabnuia  JEMOHCTpPallMOHHAs «Duznyeckue BEITUYNHBI u
byHIaMeHTaIbHBIE KOHCTAHTHDY;

— Tabnuia neMoHcTpanonHas «lllkana 3JeKTpOMarHUTHBIX U3TYyYEHUN.

TexHuueckue cpeacTra 00yUyeHUs:

— MeJIoBas JOCKa;

— KOMITbIOTEP B cOOpe (MbIlIb, KIaBUATypa, KOJIOHKH);

— mynbTuMeananpoektop Infocus IN114 x Full 3D;

— 3KkpaH HacteHHbIH Lumien Eco Picture 150 x 150 cm Mftte White;

— OC Windows 7 Pro;

— MS Office 2007;

— Kaspersky Endpoint Security;

— 7-Zip;

— Google Chrome;

— PDF24 Creator.

4.2. IlepeyeHb HOPMATHBHBIX NPABOBBIX [I0KYMEHTOB, OCHOBHOW M
JAOIOJIHUTEJIbHON Y4eOHOH JMTepaTrypbl, HEO00XOAMMOHM /Js1 OCBOCHUS
yueOHoro npeamera «@usukax:
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Hopmamueno-npasogvie 00Kymennbl:

- ®enepanbablil 3aK0H OT 29 nexadpst 2012 1. Ne273-03 «O6 ob6pa3zoBanuu B
Poccuiickon @enepanumny;

- Ilpukaz Munnpocsenienuss Poccun ot 04 wurons 2022 r. Ne 527 «O0

yTBEpXKJIeHUU  (enepanbHOr0  rocyJIapCTBEHHOTO  00pa3oBaTebHOTO
CTaHJapTa CpeaHero npoecCuOHAIbHOIO0 00pa30BaHUs MO CIEIHAIBHOCTH
34.02.01 CecTtpuHCKOE JE10%;

- IIpukaza Munobpuayku P® ot 29.10.2017 r. Ne 816 «O0 yTBepx’acHUU
[Topsinka MIPUMEHEHUS OpraHu3alusIMH, OCYILIECTBIISIOIUMHI
o0pa3oBaTeIbHYI0 JAEATEIHHOCTD, AJICKTPOHHOTO OOYUYEHUS, JTUCTAHITMOHHBIX
o0pa30oBaTeNbHBIX  TEXHOJOTHH TP  peanm3ald  00pa30BaTEIBHBIX
IpOTrpaMmy;

- [Ipukaza Munnpocemenust PO ot 24.08.2022 Ne 762 «O06 yTBepKIACHUH
MOpsIJIKa OPTaHU3aAIMU U OCYIIECTBICHUSI 00pa30BaTEIbHOM JIEATebHOCTH 110
o0Opa3oBaTeIbHBIM porpaMmam CpEAHEro npodeccruoHanbHOTO
00pa3oBaHUsD.

OcHogHblE UCHOYHUKU:

1. Mskumes, I'. SI. ®usuka: 10 knacc: 6a30Bbli U yIIIyOJIEHHBIN YPOBHH :
yueOnuk / I'. SI. Msikumies, b. b. byxosues, H. H. Corckuii ; moj
penakmueit H. A. I[TapdentreBoit. — 11-e n3a. — Mockga :
[Ipocsemenne, 2024. — 432 ¢. — ISBN 978-5-09-116780-1. — Texkcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc 1udpoBoit 00pa3zoBaTEIHLHON
cpeasl CITO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/149025

2. Msikuies, I'. S1. @uszuka: 11 knacc: 6a30Bbli U yriTyOJIEHHBIN YPOBHH :

yueOnuk / I'. SI. Msikuwes, b. b. byxosues, B. M. Yapyrus ; moj
penakmueit H. A. ITapdenTtreBoit. — 12-e n3a. — Mocksa :
[IpocBemenne, 2024. — 441 c. — ISBN 978-5-09-116781-8. — Texkcer :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc 1udpoBOit 00pa3zoBaTEIHLHON
cpeasl CITO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/149028

4.3. IlepeyeHb NPOrpaMMHOro oodecmevyeHus, NpodecCHOHAIBHBIX 0a3
JAHHBIX, nH(GOPMALIMOHHBIX CIIPABOYHBIX cUCTEM pecypcos
NH(GOPMALMOHHO-TEJIeKOMMYHHKAIIMOHHOM ceTH «AHTepHeT», He00X0AUMBIX
7151 OCBOeHHs YUeOHOro npeamera « Pu3ukay»:

[lepedyenb UPPOBBIX (3TEKTPOHHBIX ) OMOIUOTEK:

1. bubnmuorexka DP PROFo0Opa3oBanue: https://profspo.ru/

2. DnekTpoHHO-00pa3oBareibHas cucreMa FOpait https://urait.ru/
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3. Daexrponnas oubnmuorexka BI'TY https://bibl.cchgeu.ru/catalog/
4. HOb — HanmonaneHas anektpoHHast onbiamoreka https://rusneb.ru/

[lepeyerr  SMEKTPOHHBIX  00Opa3oOBaTENbHBIX  pecypcoB W (Win)
npodeccuoHaNbHBIX

0a3 JaHHBIX:

5. Koncyasrantllmtoc https://www.consultant.ru/

6. Opunmanpueiii caiitt OO0 «Uuboypox» https://infourok.ru/

7. l'ocynapcTBeHHas oOpa3oBarenbHas miaTdopma «Poccuiickas

aJIeKTpoHHAs mkoa» https://resh.edu.ru/

8. Caiit efizika.ru - Buptyansusie 1abopatopHbie paboThI 1o (pusmKe
https://efizika.ru/

9. DnextponHas nHMopMaIMoHHO-00pa3oBarenbHas cpeaa BITY
https://old.education.cchgeu.ru/

4.4. OcoO0eHHOCTH peajM3aluy mpeaMeTa JAJisl 00y4aIuXCcs U3 Ync/ia
UHBAJIMIO0B U JIMI C OTPAHUYEHHBIMHM BO3MOKHOCTSIMM 3/10POBbSI

[Ipu 00yueHuu JInIil ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBS,
npeayCcMaTpUBAETCS MHAUBUIYaIbHbBIN IpaduK 00ydeHUsI.

WMHBanuapl U TUla ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS
oOecIieueHbl MeYaTHBIMU U 3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU PECYPCAMHU B
dbopmax, afanTUPOBAHHBIX K OTPAHUYECHUSIM UX 310POBbSI.

Jns ocyuiecTBiIeHUs: MPOUEAYP TEKYIIETO KOHTPOJIS YCIIEBAEMOCTHU U
MPOMEKYTOUHOM aTTeCTaIMKU 00yYarOIUXCsl, CO3/1at0TCs (POHIBI OIIEHOYHBIX
CPE/ACTB, aJalTUPOBAHHBIC JJIsl MHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 3I0POBbSI ¥ TIO3BOJISIIOIINE OLICHUTH JOCTH)KEHUE UMU
3aIJTAaHMPOBAHHBIX B OCHOBHOM 00pa30BaTeIbHON MTpOrpaMMme pe3yibTaToB
oOy4eHHs ¥ YpOoBeHb CHOPMHUPOBAHHOCTH BCEX KOMIIETEHITNH, 3asBJICHHBIX B
o0pa3oBaTeIbHOM MpOorpaMMme.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

HPEAMETA

KoHTpoib W oOLEHKa pe3yJbTaTOB OCBOCHUS IIPEIMETA OCYIIECTBISIETCA
npenojaBaresieM B MPOIECcce MPOBEACHUSI KOHTPOJbHBIX M MPOBEPOYHBIX PadoT,
TECTUPOBAHUS, JTAOOPATOPHBIX pPabOT, a TakKKe BBHIOJHEHUS OOYJarONTUMUCS
WHMBUAYAJIbHBIX 33/IaHU, NCCIENOBAaHUM, TOATOTOBKE pedhepaToB.

Pe3yabTaThl 00yyeHus
(ocBOeHHbIE yMEHMSI, YCBOCHHbIC 3HAHUS)

DopMBbI 1 METOIbI
KOHTPOJIS U OLIEHKHU
pe3yJbTaToB
00y4eHus

* TUYHOCHIHBIX
1) rpaxaaHcKkoro BOCHHMTAHUS: CPOPMUPOBAHHOCTH
TPpaXXAAHCKOW TMO3UIIMHU OO0YYaIoIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOr0 OOIIECTBA; TPUHITHE
TPaJMLIMOHHBIX OOLIECYEIOBEYECKUX T'YMAHUCTHUYECKUX U
JNEMOKPATUYECKUX  LEHHOCTEW; TOTOBHOCTb  BECTH
COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TIPaKAAHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIIPaBJICHHWU B
o0Opa3oBaTeNbHOM OpraHH3aLNY; YMEHHUE
B3aMMOJICHCTBOBAaTh C COLMAJIBHBIMA HWHCTUTYTaMHU B
COOTBETCTBUM C HUX (YHKUMSAMH U Ha3HAUCHHUEM;
FOTOBHOCTb K  T'YMAaHUTapHOM U BOJOHTEPCKOU
NEATEIIbHOCTH;

2) mMaTpHOTH4YECKOr0 BOCHMTAHUSA: CHOPMUPOBAHHOCTH
POCCHICKON TPAXKIAHCKOW WIACHTHUYHOCTH, MAaTPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHE K TOCYNAPCTBEHHBIM CHUMBOJIAM,
JOCTHXKEHUSIM POCCUMCKUX YUYEHBIX B 00J1aCTU (PU3UKHU U
TEXHUKE; 3) /AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUA:
c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMA,
THUYECKOrO  TIOBEJEHUS;  CHOCOOHOCTh  OLEHUBATh
CUTyallMI0 W  IIPUHMMAaTbh  OCO3HAHHBIC  PELICHUS,
OPUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOTO;
OCO3HAHHE JINYHOI'O BKJIAJAa B IIOCTPOCHUE YCTOWYHUBOTO

Oyny1mero;

4)  3CTETHYECKOr0  BOCIHUTAHMS: 3CTETUYECKOE
OTHOIIEHWE K MHUPY, BKIKOYAs 3CTETUKY HAyYHOIO
TBOPUYECTBA, MPUCYILETO buznyeckon HAayKe;

OdenepanbHass padbouass nporpamma | @Pusmka. 10-11
KJ1acchl (0a30BbIM ypoBeHb) 21

S) TpyIoOBOro BOCHUTAHUS: HMHTEPEC K Pa3IUUYHBIM
chepam npodecCHOHAIBHOU JEATEebHOCTU, B TOM YHUCIIe
CBSI3aHHBIM C (PM3MKOW W TEXHUKOH, YMEHHE COBEPIIATH
OCO3HaHHBIM  BBIOOp  Oynymed  mpodeccun  u

44




peann3oBbIBaTh ~ COOCTBEHHBIE  JKU3HEHHBIE  IUIAHBI;
TOTOBHOCTb M CIIOCOOHOCTb K  OOpa3oBaHUIO U
camMo00pa3oBaHUI0 B 00JacTu (U3MKU HAa TPOTSHKEHUU
BCEH  JKU3HH; 6) DKOJOTHYECKOr0 BOCHUTAHUS:
c(OpMHUPOBAHHOCTH HKOJIOTHUECKOMN KYJbTYPBI,
OCO3HaHME TJOOAJIBHOTO  XapakTepa 3KOJOTHYECKUX
npobJeM; MIaHUPOBAHWE W OCYIECTBICHUE JCHCTBHUH B
OKpY)Kalolied cpeae Ha OCHOBE 3HAHHS  LeJel
yCTOMUMBOTO pa3BUTUSI 4YellOBeuecTBa; Pacmmpenue
OIIBITA JESTETLHOCTH SKOJOTHYECKON HAIMPAaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUH 10 PU3UKE;

7) HEHHOCTH HAYYHOI0 MO3HAHMA: c(hOPMUPOBAHHOCTH
MHUPOBO33PEHUS,  COOTBETCTBYIOIIEIO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3NYECKOM HAYKH; OCO3HaHUE
[IEHHOCTH HAy4YHOW JESITeNbHOCTH, TOTOBHOCTh B
nporecce u3ydeHus (GU3UKU OCYIIECTBISATh MPOCKTHYIO U
UCCIIEIOBATENBCKYIO JACSITENbHOCTh WHANBUAYATbHO U B
rpymrme

* MemanpeoMemHbIxX.

ba3oBble 1oruyeckue AecTBU:

CaMOCTOSITENIbHO (POPMYJIMPOBaTh W aKTyaJIM3UPOBATH
npolJieMy, paccMaTpuBaTh €€ BCECTOPOHHE; OMNpPEEsATh
LEU IeSITEIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUH UX
JIOCTIKCHUS, BBISIBIIATH 3aKOHOMEPHOCTH u
NpPOTUBOPEUMST B paccMaTpuBaeMblx  (PU3UYECKUX
SBJICHUSIX; pa3paldaThiBaTh IUIAH pEUIEHUS MPOOJEMbI C
y4ETOM  aHajdu3a  HUMEIOIIMXCS ~ MaTepUalbHBIX U
HEMATEpUAIbHBIX PECYpPCOB; BHOCUTh KOPPEKTUBHI B
JEATEIIbHOCTh, OILIEHUBATh COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OLICHUWBAaTh PHUCKHU TMOCIEICTBUM JEATCIBHOCTH;
KOOPJAWMHUPOBATh MW BBIMIOJHATH PadOTy B  YCIOBHAX
peagbHOr0,  BHUPTYyaIbHOTO M KOMOMHHUPOBAHHOIO
B3aUMOJICHCTBUS; pa3BUBaTh KPEATUBHOE MBIILICHUE MPU
PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBareabckue AeCTBUS:

BJIAZICTh  HAYYHOW  TEPMHUHOJIOTHEH,  KIFOUYEBBIMHU
MOHATUSIMU M MeTojaMu (U3UYECKOW HAyKW; BIAJETh
HaBBIKAMHM  Y4EOHO-MCCIEA0BATEIbCKOM M MPOEKTHOMN
NEATeIBHOCTH B 00JacTh (PU3MKU, CIHOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOATEIIbHOMY TIOMCKYy DeaepaibHast
pabouas mporpamma | @usuka. 10—11 kmaccel (6a30BbIH
ypOBeHBb) 22 METOJOB pEIICHUS 3adad (PU3UIECKOTO
coAepKaHUs,  NPUMEHEHHUIO  Pa3JIMYHBIX  METOJIOB
MO3HAHUS; BIAJETh BUIAMU JIE€ATEIbHOCTH IO MOJYUYECHUIO
HOBOTO 3HAHMS, €r0 MHTEPIPETAIINHU, TPEOOPa30BaAHUI0 U
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MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYyaIUsiX, B TOM
YUCJ€ TPU CO3MaHUM YYEOHBIX TPOEKTOB B 00JaCTH
(GU3UKY; BBISBISATH NPUYUHHO-CICCTBCHHBIE CBSI3M U
aKTyaJqn3upoBaTh 3aJady, BBIABUTATh THUIOTE3y €&
pelieHus, HaXOAUTh apPTyYMEHTHI IS JIOKa3aTeIbCTBa
CBOMX YTBEp)KIICHUH, 3a/laBaTh MapaMeTpbl M KPUTEPHUH
PEIICHUS; aHATM3UPOBATH TOJIYUYCHHBIC B XOJE PEIICHUS
3aJa4d  pEe3yNbTaThl, KPUTUYCCKH  OIICHUBATh WX
JIOCTOBEPHOCTh, IMPOTHO3UPOBAThH HM3MEHCHHE B HOBBIX
YCIIOBUSIX; CTaBUTh H (HOPMYJIHpPOBATH COOCTBEHHBIC
3aJa4d B 00pa30BaTEIbHOU JESTEIBHOCTH, B TOM YHCIIE
npu W3y4YeHWW (QU3UKHA; JaBaTh OICHKY HOBBIM
CUTyallWsiM, OIICHWBATh NPHOOPETEHHBIM OMBIT, YMETh
MEPEHOCUTH 3HAHUS MO (U3UKE B MPAKTUICCKYIO 00JIaCTh
KU3HEICATCIbHOCTH; yYMETh HWHTETPUPOBATh 3HAHUS W3
pPa3HBIX MPEIMETHBIX 00JIacTel; BBIIBUTATh HOBBIC HJICH,
npeaiaraTh OpUTHHAIBHBIC TIOXObI M PEIICHUS;, CTABUTH
npoOJIeMbl M 3a7adM, JOIMYCKAIOIINE AalbTepHATHBHBIC
perieHusl.

Pabora ¢ ungopmanmeii:

BJIQ/ICTh HaBBIKAMHU MOJTyYSHUS uHdopmauu
(buU3MYECKOro CoIepKaHUs U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBISITh  TOWCK,  aHaJM3,
CUCTEMATU3AlMI0O W  UHTEpHpeTanui0  HHGOpMAIUH
pa3IMYHBIX BUAOB M (OPM TMPEACTABICHUS; OIICHUBATH
JIOCTOBEPHOCTh HMH(POPMAIIMH; HWCIOIL30BaTh CpPEACTBA
WH()OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHHA B

pEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX 5
OpraHU3allMOHHBIX 3a/lad C CcoOJItoAeHuEeM TpeOOoBaHUM
APTrOHOMHKH, TEXHUKA 0€e30macHOCTH, TUTHEHE,

pecypcocOepexeHus, MPaBOBBIX U ATHICCKUX HOPM, HOPM
nHpOopMaMOHHOW 0€30MacHOCTH; CO37aBaTh TEKCTHI
(bu3MYeCcKOro CoMepKaHusl B PA3IMYHBIX (QopMarax cC
y4€TOM Ha3HaueHUs WH(OOpPMAIUU U LIETIEBON ayTUTOPUH,
BBIOMpAss ONTUMalbHYIO (OpMy TMpeACTaBICHUS U
BU3YJTU3AIIHH.

KoMMmyHuKaTUBHbBIE YHHUBepcaJbHbIE yueOHbIE
NAeHCTBUA: OCYIIECTBIATh OOIeHNEe Ha ypokax (pu3uku u
BO BHCYPOYHOM NEeATETHbHOCTH; pacrno3HaBaTh
MPEANOCHUIKH  KOH(IMKTHBIX CHUTyalldidi HW CMSAT4aTh
KOH(DJIUKTHI; pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY
3pEHHUs C MCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB; MOHUMATh
U UCIOJIb30BaTh  NPEHMYIECTBA  KOMAaHJIHOH |
WHIUBUyJIbHON pa0OTHI; BBIOMPATh TEMAaTUKY ¥ METOJIbI
COBMECTHBIX JEHCTBUN C YYETOM OOIIMX HHTEPECOB, W
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BO3MOYKHOCTEHN Ka)JOTO YJIEHA KOJUIEKTUBA;

MIPUHUMATH e COBMECTHOMU JIESITENbHOCTH,
OPraHu30BbBIBATH W KOOPAWHHUPOBATH JEHUCTBUSA IO €€
JOCTHXKEHUIO: COCTABIIATh IUIAH JCUCTBUM, PACIPEICIISITh
posii C Y4€TOM MHEHUW YYacCTHUKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHOM palOThI; OIEHUWBATH KadueCTBO
CBOETO BKJIaJla U KKJOTO y4YaCTHHUKA KOMaHbl B OOIIHIA
pe3yabpTaT Mo pa3paboTaHHBIM KPUTEpUSM; Mpejarath
HOBBIE€ MPOEKTHI, OLICHUBATH WJEU C IO3UIUU HOBU3HBI,
OpUTMHAIIBHOCTH, MPAKTUYECKOU 3HAYMMOCTH;
OCYILECTBJISITh MO3UTUBHOE CTPATETUYECKOE MOBEJCHUE B
pa3IMYHBIX CUTyalUsiX, MPOSABISATH TBOPYECTBO H
BOOOpaxeHue, OBITh WHUIMATUBHBIM. PeryjsiTuBHbIE

YHUBepcaJbHbIE yueOHbIe neiicTBHsl.
Camoopranu3zanus:
CaMOCTOSITEJILHO OCYILIECTBIISATh MI03HABATEIBLHYIO

NEATeIbHOCTh B 00JacTd (U3UKM U aCTPOHOMHH,
BBISIBIISAITH ~ MPOOJIEMBI, CTaBUTh MW (HOpPMYJIMPOBATh
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSTENIBHO COCTABJIATH IUIaH PELICHUS PACUETHBIX U
KAUECTBEHHBIX 33Ja4, IUIaH BBINOJHEHUS NPaKTUYECKON
paboThl C y4ETOM HMEIOLIUXCA PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEM U IPEANIOYTECHUN;

JaBaTh OLEHKY HOBBIM CHUTyalUsM; PaclIUpPSITh PAMKH
y4eOHOro MpeAMeTa Ha OCHOBE JIMYHBIX IPEINOYTEHUl;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh
Ha ce0sd OTBETCTBEHHOCTh 3a pEIIEHUE; OLIEHUBATh
NPUOOPETEHHBIM OMBIT; CIOCOOCTBOBATH (HOPMUPOBAHUIO
Y TPOSBIICHUIO 3PYAUIMU B 00JaCTH (U3HKHU, TOCTOSHHO
NOBBIIIATh CBOM  00pa30BaTENbHBII W  KYJbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI
B JICATEIIHOCTh, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB
LEJsIM; BJIaJeTh HaBbIKAMHM IO3HABATEJIbHON pedieKCHu
KakK OCO3HaHUA COBEPILIAEMBIX JEUCTBUN u
MBICJIUTEJIBHBIX ~ MPOLIECCOB, WX  pe3yJbTaTOB U
OCHOBAHUIl; HCIOJIb30BaTh NPUEMBI pedICKCUU IS
OLICHKM CHUTYallud, BbIOOpa BEPHOTO pEUICHUS; YMETb
OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHHUMATh PEIICHMUS
N0 WX CHI)KEHHIO; MPUHUMATh MOTHUBBI U apryMEHTHI
IpYruX TpH aHaIU3€ Pe3yJbTaTOB JESTENbHOCTH;
npuHUMaTh ce0s, TMOHMMAash CBOM HEJOCTaTKU U
JIOCTOMHCTBA; MPUHUMATh MOTUBBI M apTYMEHTBHI JAPYTHX
IpPU  aHAJIM3€ PE3YJbTATOB JIESTEIbHOCTH; IPU3HABAThH
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CBOE TMpaBO M MpaBoO Apyrux Ha omuoOku. B mporecce
JMOCTIDKCHHSI  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
mporpaMmMbl TI0 (PUBHMKE ISl YPOBHS CPEIHEro OOIIEeTo
oOpazoBaHuss y  OOyYaromUXCS  COBEPIICHCTBYETCS
OMOIMOHAIILHBIH HWHTEJUICKT, MIPEATOJIar afo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh
CBOE SMOIMOHAIBHOE COCTOSIHME, BUJETh HaIpPaBJICHHUS
pa3BUTHUSI COOCTBEHHON AMOIIMOHAIBLHON cdepbl, OBITH
YBEPEHHBIM B ce0e€; caMOperyIupoBaHMsl, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEACHHE, CIOCOOHOCTh AaJanTUPOBAThCA K
OMOIIMOHAILHBIM HM3MEHEHUSM U TPOSBIATH THOKOCTH,
OBITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIUH,
BKJIFOYAIOIICH CTPEMJICHHE K JIOCTHKCHHUIO TIEH |
yCHexy, OTITHMM3M, WHUIIMATUBHOCTb, yMEHHUE
JIECTBOBATh, MCXO/ISl U3 CBOMX BO3MOXKHOCTEH; dIMIIATHH,
BKJTFOYAOIICH CITOCOOHOCTh TMOHUMATh ASMOIMOHAIBEHOE
COCTOSIHUE JPYTUX, YUYUTHIBATH €r0 MPHU OCYIICCTBICHUU
oO1IeHus, CIIOCOOHOCTD K COUYYBCTBHIO u
COTEPEKUBAHUIO; COIMAIBHBIX HABBIKOB, BKIIOYAIOIINUX
CIIOCOOHOCTh ~ BBICTpAaWBaTh OTHOIICHUA C JPYTUMHU
JOJIbMU, 3a00TUTHCS, MPOSIBISATH MHTEPEC U pa3peliaTh
KOH(DIIUKTBHI.

* NPeOMEemHbIX.

JIEMOHCTPUPOBATh Ha MPUMEpPax pPoJib U MECTO (PU3UKHU B
(GbopMHpPOBaHUN COBPEMEHHON HAYYHOW KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJOTUH, B
IPAKTUYECKOM  JEATEIIBHOCTH  JIIOAECH;  yYUTHIBATH
TPaHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3HMUECKUX MOJICIICH:
MarepuaigbHas TOYKA, WHEPLMAIbHAS CHUCTEMA OTCYETA,
abCONMIOTHO TBEPIOE TENO, WJCANbHBIA Ta3, MOJIETHU
CTPOEHHUSI Ta30B, XUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHnH (PU3NYECKUX 3a]1aY;

pacno3HaBath (U3MYECKUE SBIEHUS (MPOILIECCHI) H
OOBSICHSTH WX Ha OCHOBE 3aKOHOB  MEXaHHKH,
MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA
M DJICKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEWHOE JBWIKEHHE, CBOOOJHOE IaJICHUE Tell,
JBUKEHHE TIO OKPYXHOCTH, WHEPIHUS, B3aUMOJICHCTBUE
ten, auddys3us, OpPOYHOBCKOE ABWIKEHHE, CTPOCHHUE
KUIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMa TeJ MpHU
HarpeBaHu (OXJAXIEHUHU), TEIUIOBOE paBHOBECHUE,
VClapeHne, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAJUIA3ALNS,
KUIICHUE, BJIAXKHOCTh BO3/yXa, NOBBILICHUE AABJICHUS ras3a

OIlEHKA 3a YCTHBIC
OTBETEI;

OIIEHKa YPOBHSI
3HAHUU CTYJEHTOB
Ha KOHTPOJILHO-
YYETHOM 3aHSITHH;
OIICHKA 3a
BBITTOJTHEHME J1a0.
pabor.

OIICHKA 3a
BBIIIOJTHEHHUE
TECTOBBIX
3aJaHu;

OIlCHKa 3a
BBITIOJTHEHHUE
MPAKTHICCKUX
3aJIaHUi;

OIICHKA 3a
BBIIIOJITHEHHUE
MMICHMEHHBIX
CaMOCTOSTEIBHBIX
pabor;

OIICHKA 3a
MOITOTOBKY
CaMOCTOSITEIBHBIX
cooOIIeHUI
CTYJICHTOB
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P €r0 HarpeBaHUU B 3aKPBITOM COCYJ€, CBSI3b MEXIY
napamMeTpaMM  COCTOSIHMSL Tra3a B HM30IpolLeccax,
ANEKTPU3aLUs TEJ, B3aUMOJECHCTBUE 3aps/I0B; ONUCHIBAThH
MEXaHUYECKOEe  JBUKCHHE, HCHOJb3ys  (PU3NUYECKHUE
BEJIMYUHBL: KOOpPAMHATA, IIyTh, MEPEMELICHUE, CKOPOCTH,
YCKOpeHHe, Mmacca Tella, CWiIa, HWMIYJIbC Tela,
KMHETHYeCKasi  dJHEprus, TMOTEHLHAJIbHAS  DHeprus,
MexaHu4eckass paboTa, MeXaHH4YecKass MOUIHOCTb; IpHU
ONMHMCAHUM TMPABUIBLHO TPAKTOBAaTh (U3UUECKUN CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHUS U €IUHMIIbI,
HaXOJUTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (DPU3UUECKYIO
BEJIMYMHY C JPYTUMH BEIMUYUHAMY;

ONKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEl H
TEIUIOBbIC SIBICHUS, WCIOJB3Yys (DU3HMUECKHE BETUUYHHBIL:
NABJICHUE Ta3a, TEeMIIepaTypa, CpPEIHsAs KUHETUYecKas

DHEPTUs Xa0THYECKOTO JBUKCHUS MOJIEKYI,
CPEIHEKBAJPATUYHAsA CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI,  BHYTPEHHsA  »Heprusa, paborta  rasa,

K03 dueHT MOJIE3HOT'O JIEMCTBUS TEILUIOBOTO
JIBUTATENISI;, TMPU OINKWCAHUU TIPABWIBHO TPAKTOBATH
(GU3NYECKUT  CMBIC  HCIIOJB3YEeMBIX  BEJIWYMH, HX
o003Ha4YeHUsT W  ©IUHMIIBI, HAXOAUTh  (HOPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO BEIMYHMHY C
JIPYTUMU BEJIMYKMHAM,; OITMCBIBATH W3yUYCHHBIEC
AJICKTPUYECKUE CBOMCTBA BEIIECTBA W DJICKTPUYECKHUE
ABJICHUSI (TPOIIECCHI), UCTIONB3YS (PU3HUUECKUE BETUUUHBIL:
AIEKTPUIECKUI 3aps, 3JIEKTPUUYECKOE ToJe,
HaNpsHKEHHOCTh OJIA, MOTEHIHA, pPa3HOCTH
MOTEHIMAJIOB, TPU OINHUCAHWU NPABWIBHO TPaKTOBATH
(GbU3MYECKUIl  CMBICT  HUCIOJB3YEeMbIX BEJIWYMH, HUX
o00O3Ha4YeHUsT W  EIAUHULBI;, yKa3blBaTh  (HOPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO BEIMYHMHY C
JIPYTUMH  BEJIWYMHAMH, aHAJIM3UPOBATH  (PU3HUYCCKUE
MIPOIICCCHI U SIBJIICHUS, MCIONB3ys (PU3NUECKHe 3aKOHBI U
MPUHIMIBL 3aKOH BceMHpHOro Ttsarorenus, [, Il wu III
3aKOHbl HBIOTOHA, 3aKOH COXPaHEHUS MEXAHWYECKOU
SHEPTUH, 3aKOH COXPAHCHUS UMIYJbCA, TPUHIMUII
CyIEpIIO3ULIAN CHII, TIPUHITATT PaBHOIIPaBHS
MHEPIMATIbHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUI0 CTPOCHMSI BEIECTBA, T'a30BbIE
3aKOHBI, CBfI3b  CPEAHEW  KUHETUYECKOM  DHEPrUHU
TEIUIOBOTO  JIBMKEHUS  MOJIEKYJ ¢ aOCOJIOTHOM
TEMIIEPATYPOM, TEPBbIA 3aKOH TEPMOJIMHAMHUKHU, 3aKOH
COXpAaHEHHUs AIEKTPUUECKOro 3apsaa, 3akoH KyioHa, npu
TOM pa3audaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA, €ro
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MaTE€MaTUYeCKOE BBIPAKEHHE W YyCIOBUA (TpaHMLIBI,
0o0J1acTH)  IPUMEHHMOCTH;  OOBSCHSATH  OCHOBHBIC
NPUHLIUIBI IEUCTBUS MalIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB;  pa3iauyarh yCIOBHA HUX  0€30IaCHOTO
UCIIOJIb30BAaHUSI B IIOBCETHEBHOW JKM3HU; BBINOJIHATH
HKCIEPUMEHTHI 110 UCCIICOBAHNIO PU3NUYECKUX SBJICHUH U
IIPOLIECCOB C HCIOJB30BAHMEM NPSMBIX, U KOCBEHHBIX
U3MEPEHUH, ITpU 3TOM (POpMYJIUpPOBaTh NpodiieMy/3anady
U TUIOTE3y Y4YeOHOro  SKCIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000py10BaHUS, IPOBOIUTH
OIBIT U (POPMYJIUPOBATH BBIBOJBI; OCYIIECTBIATh MPSMBbIE
Y KOCBEHHBIE U3MEpeHUsl (PU3NUECKUX BEIUYMH, IPU 3TOM
BbIOMpaTh  ONTUMAJbHBIA  CIIOCOO  U3MEpPEHHS U
UCITI0JIb30BaTh U3BECTHBIE METO/bI OLICHKH MOTPEIIHOCTEN
U3MEpPEHU; UCCIIEeI0BATh 3aBUCUMOCTH MEXIY
(U3MYECKUMHU BEIUYMHAMHU C HCIOJB30BAHUEM MPSIMBIX
U3MEpPEHU, MpPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(UKCUpOBATH PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH
(¢u3nyecKuX BEIUYUH B BUAE TaOIMIl U IpadUKOB, 1e1aTh
BBIBOJIBI [0 pE3yJibTaTaM HCCIEI0BaHUs; COOJI0IaTh
npaBuwia  Oe30macHOro  TpyAda OpH  IPOBEICHUU
UCCIIEJOBaHUM B paMKax Y4YeOHOro HSKCIEpUMEHTa,
y4€0HO-UCCIIEI0BATENBCKON U MPOEKTHON AESITEIbHOCTH €
UCIIOJIb30BAHUEM  HU3MEPUTEIBHBIX  YCTPOMCTB M
7a0opaTopHOTO  00OPYAOBAaHMA;, pelarb PacyETHBIC
3a/laud  C SBHO 3aJlaHHOM  (U3MYECKOM MOJEINbIO,
UCIIONB3Ys (PU3UUYECKUE 3aKOHBI M MPUHIIMIBI, HA OCHOBE
aHaiM3a yCJIOBHS 3a/1a4d BBIOMpATh (PU3NYECKYIO MOJIETD,
BBIACIATh  (PU3MYECKHME  BEIUYMHBI U (POPMYIIbI,
HEOOXOAUMBbIE Uil €€ pElIeHMs, MPOBOAUTH PACUYETHl U
OLICHMBATh  pEAJbHOCTh  MOJYYEHHOrO  3HAYECHUS
¢u3nyecKoil BENMYMHBI; pellaTh KaueCTBEHHBIE 3a/layM:
BBICTPAMBATh JIOTHYECKH HEIMPOTHBOPEUYUBYIO ILETIOUYKY
pacCyXKJIeHMM C ONOpOW Ha H3YYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH M (PU3NYECKHUE SIBJICHMSI; UCIOIb30BaTh
Opu  peleHuH  y4eOHBIX  33Jady  COBPEMEHHbIE
uH(GOPMaILMOHHbBIE TE€XHOJIOTHH TUISL MIOMCKA,
CTPYKTYPUPOBAHHS, WHTEPHPETALMH W MPEACTABICHHUS
yueOHOMI 17} Hay4YHO-TIOILYJIIPHOMN uHpopmanuu,
NOJIyYeHHOW W3 Pa3jIM4HbIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBaTh MOJyYaEMYyK HH(POPMALIMIO; MPUBOAUTH
IpUMEPHl BKJIaJa POCCUUCKHX M 3apyOEkKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, OOBSICHEHUE IMPOIIECCOB
OKPYAIOILIEr0 MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKUE 3HaHWs 1o (usnke B

50




IIOBCEIHEBHON >KMU3HU T oOecrneueHust 0e30IacHOCTHU
npu  oOpaleHHH ¢ nOpudopaMH H  TEXHHYSCKUMU
YCTPOMCTBAMH, JUISI COXPAHEHHUS 3JI0POBbS U COOJIFOACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpelie;
paboTtath B Tpynme C BBIIOJHCHUEM  Pa3IMYHBIX
COIIMAJIBHBIX  pOJIeH, IUIaHUPOBaTh pabOTy TPYIIIHI,
palMoHANIBHO PACIIPEACIISITh 00SI3aHHOCTH U TIAHUPOBATH
NEATEILHOCTh B HECTAaHAAPTHBIX CHTYalUsAX, aJCKBATHO
OIICHMBATh BKJAQJ Ka)JIOr0 M3 YYaCTHUKOB TPYIIIBI B
pelIcHUE paccMaTpUBaeMOU MPOOJIECMBI.
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CIIK BI'TY  npenoaasarens B.K.K. 1;[/‘// I".H.Ky3pMuna

/, / //
/fi <  M.B. Kuxanosa

Pykosoanreas o0pazoBaTeabnoil nporpaMvsl

CIIKBI'TY  npenoaasareinsb B.K.K.

Ixenepr
BITY

52



paboueii mporpaMmmbl y4eOHOro npeamera @usunka

JIMCT AKTYAJIM3ALIIUA

/o

Haumenosanue
snementa OII,
pasnena, myHKTa

[IyHKT B mpenpiaymiein
penaKkuuu

IIyHKT ¢ BHECEHHBIMU
WU3MEHEHUSIMU

PexBU3uTHI
3acegaHus,
YTBEPAUBLIETO
BHECCHHE
N3MEHEHHH
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