[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaums o Bnagenbue:

OVO: Kyosa Anna Braanmnposta  qacrroe mpddeccnonaibHoe 06pa3oBaTebHOE yUpekIeHHe

[lomkHoctb: Inpekro _ s .
%&&]‘;%QZWBKAiiCK NN KOJIJIEIK THHOBALIMOHHBIX TEXHOJIOTI' W

[ata nognucanus: 0
YHUKanbHbIV NPOrpaMMHbIN KIKOY:

96e8ebaalBAEMOERSHABDITBRPIEACHA T —————————" YTBEPXKJIAIO
Ha e marornecKoM COBETe SJ'IeKTpOHHOI;l NOAMMCHIO I[I/IpeKTop UIIOY «CKKHUT»

ot 19.03.2026 HpOTOKOJ‘I Ne 03 A.B. >KyKOBa

st it R «19» mapra 2026

o
Brenenew: Xywosa Anna Bnasumupasns, TEHEPANBHBIA IHPEKTOR

PABOYAS TIPOTPAMMA OBIIEOBPA3OBATEJBLHOM JUCHUTLJIMHBI

OU3UKA

13.01.10 JIEKTPOMOHTEP 110 PEMOHTY U OBCJY KUBAHUIO
SJIEKTPOOBOPYJTOBAHMUSA (ITO OTPACJISAM)

DJIEKTPOMOHTEP 10 PEMOHTY H 00CJIYKHBAHHMIO 3JIEKTPOOOOPYAOBAHHSA

CoruacoBaHo:
3amecTuTeNb JUPEKTOpa M0 yueOHo - MeToanueckoi padore JI.M. MakapoBa

ITposepeno:

PykoBoauTenp yueOHO-IPON3BOACTBEHHOTO 00 TUHEHNUS
NEKTpOo-U TerodHepreTuku Kpsuko E.b.

[Iaturopck-2026



[Iporpamma  oOmieoOpa3zoBarenbHOl  aucuuiuinHbl  Du3uka pazpaboTaHa B
COOTBETCTBUH C:

- IIpuxazom Muno6puayku Poccuu ot 17.05.2012 N 413 (pen. ot 27.12.2023) "O0
YTBEpXKJICHUU (eepabHOTO TOCYAapCTBEHHOIO0 00pa30BaTEeNBbHOIO CTaHAApTa CpPEIHETO
obmero oopazoBanus" (3apeructpupoano B Muntocte Poccun 07.06.2012 N 24480)

YkpynHennas rpynna npogeccun: 13.00.00 DnekTpo-u TeiodHepreTuKa

Oprann3anusi-pa3padoruuk: YactHoe mnpodeccnoHabHOE 00pa30BaTEbHOE YUPESIKICHUES
«CeBepo-KaBka3ckuii KOJUIe K HHHOBAIIMOHHBIX TEXHOJIOTHID)



COIEPKAHHUE

. OBbIIAA XAPAKTEPUCTUKA [NPOT'PAMMBbI

OBILIEOBPA30BATEJILHOM JUCHUATIINHBI

. CTPYKTYPA 141 COIEPXAHUE [NPOT'PAMMBI

OBILEOBPA30BATEJILHON JUCIUTUIAHEI

. YCJIOBUA PEAJIM3ALINN [TPOT'PAMMBI

OBILIEOBPA30BATEJILHOM JUCHUATIINHBI

. KOHTPOJIb U OHEHKA PE3VJIbTATOB OCBOEHUA

[TPOI'PAMMBI OBIIIEOBPA3OBATEJIbHOM JIUCIIUITJIMHEI

. @OHJI OUEHOYHBIX CPEACTB

. METOJMYECKHWE PEKOMEHJALIMH IO JUCLIATIIMHE

(AR
(0] [



1. OBIIASI XAPAKTEPHCTHKA ITIPOTPAMMBI OBIIIEOBPA30BATEJIBHOI
JUCHUIINHBI

POU3UKA
1.1. ObsacTh NPpUMEHEHHUs TPOrPAMMBI
[Iporpamma 061I€00pa30BaTEIHFHON NUCIMIUIMHBI SBIISETCS YacThi0 00pa30BaTEeIbHON
nporpammbl B cootBeTcTBHM ¢ PI'OC mo npodeccun 13.01.10 DnekTpoMOHTEp 1O PEMOHTY U
00CITyKUBAHUIO AJIEKTPOOOOpYyIOBaHUS (1O OTpacisaM); KBaludukanus DJIEKTPOMOHTEp IO
PEMOHTY M 00CTYKHBAHHUIO HJIEKTPOOOOPYIOBAHUSI.

1.2. Mecro mnporpamMmbl  001Ie00pa30BaTe/bHOW  JUCHUILUIMHBI B CTPYKType
o0pa3oBaTe/ibHOI NMporpamMMmepl: ob6meoOpa3oBatenpHas auctuumaa (Of]) sBasieTcss 9acThio
00s3aTeNnbHOM  MpeIMETHOW  00MacTH  «ATPOTEXHOJOTHYECKOW, ECTECTBEHHO-HAYYHOM ».
Huctumnuaa ®duszmka BXOTUT B 00IIE0O0pa30BaTENbHBIN MUK 00IIME y4eOHBIE MpPEeaMETHI
(OVII. 09).

1.3 Pe3yabTaThl 0CBOEHHS POrPaMMbl 00111€00pa30BaTeIbHON TUCIUIIJIMHBI:

OcBoenue comepkaHusi  00meoOpa3oBaTeIbHON  AUCHUIUIMHB  Du3nka obecreynuBaeT
JOCTUKEHHE CTYIEHTaMU CIEAYIOLUX Pe3yibmamos:
JTUYHOCHHBIX:

IPaXXIaHCKOT'O BOCTIUTAHMSL:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM MO3MIUM  OOydarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUHCKOro 00I1eCTBa;

OCO3HAHUEC CBOUX KOHCTHUTYLIMOHHBIX IIpaB H O6ﬂ33HHOCTCI71, YBaXXCHUC 3aKOHA U
MIPABOIOPSIKA;

MNPUHATHUEC TPaJUIHUOHHBIX HAIWMOHAJIbHBIX, 06H16‘I€J'IOBG‘I€CKI/IX TYMaHUCTUYCCKHUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb IPOTHUBOCTOATH MWJIEOJIOTUM HKCTPEMM3Ma, HAllMOHAINW3Ma, KceHohoouw,
JTUCKPUMHHAIIUY IO COIIMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM IPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax Ipa’KAaHCKOro oOIIecTBa,
y4acTBOBaTh B CaMOYIIPABJICHUU B 0011e00pa30BaTeNbHON OpraHu3alud U JAETCKO-IOHOIIECKHIX
OpraHu3alusix;

yMEHHE B3aUMOJIEHCTBOBATh C COLMATbHBIMU HHCTUTYyTAMH B COOTBETCTBHH C WUX
(yHKIUSAMU ¥ Ha3HAUEHUEM;

TOTOBHOCTH K TYMaHUTapHON M BOJIOHTEPCKOM NESTEIbHOCTH;

MNaTpUOTUYCCKOr'O BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKOMN TPAXKIAHCKOM MACHTUYHOCTH, MATPUOTH3MA, YBAKECHUS K
CBOEMYy HAapoOJy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoauHON, ropAaocTH 3a CBOW Kpai, CBOIO
Poauny, cBOH SI3BIK U KyJNBTYPY, POILIOE U HACTOSIIIEe MHOTOHAIIMOHATBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K I'OCYIapCTBEHHBEIM CUMBOJIAM, HCTOPHYECKOMY U IPUPOTHOMY
HACJIEUIO, MaMATHUKaM, TpaaulusaM HapoaoB Poccuu, goctmxenussm Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

uzeiHas yoeXIeHHOCTb, TOTOBHOCTD K CIYXKEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

JTyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, ITHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALUIO0 M NPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOHYNBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSIM U (WJIH) APYTUM YJIeHAM CEMbH, CO3JJaHUIO
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CEMbH Ha OCHOBE OCO3HAHHOI'O IPUHATHUS LEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

ACTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKJIOYas SCTETHKY ObITa, HAYYHOIO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOILIECHUI;

CIOCOOHOCTH BOCIIPUHUMATh PAa3IMYHbIE BUJIbI HCKYCCTBA, TPAIUIIUU U TBOPUYECTBO CBOETO
Y IpyTUX HapOJ0B, OIIYIIATh YMOLIMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA;

yOEKIEHHOCTh B 3HAUMMOCTH JUISl JINYHOCTU W OOIIECTBA OTEYECTBEHHOI'O U MHUPOBOIO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAJIULUN U HAPOJHOTO TBOPUECTBA;

FOTOBHOCTh K CaMOBBIPQXEHHMIO B Pa3HbIX BUIAX HCKYCCTBa, CTPEMJIEHHE MPOSIBISTH
KauyecTBa TBOPUYECKON JIMYHOCTH;

(Gbu3UYECKOr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 370pPOBOrO M 0Oe3omacHoro obpa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO;

noTpeOHOCTh B (DM3MYECKOM  COBEPLICHCTBOBAaHHMM,  3AHATUAX  CIIOPTHUBHO-
03710POBUTEIHHON JAESITENbHOCTHIO;

AKTUBHOE HEMPUSATHE BPEAHBIX MPUBBIUEK U UHBIX ()OPM MPUUMHEHHS Bpeaa GpU3HUecCKOMy
U TICUXUYECKOMY 3/I0POBbIO;

TPYZAOBOI'O BOCIIUTAHHUSA:

FOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTH K aKTUBHOM JEATEIIBHOCTH TEXHOJOTNYECKOW M COLIMAIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATb U  CaMOCTOSATENIbHO  BBIIOJHATH  TaKylo
JESTEIIBHOCTD;

UHTEpEC K pa3M4yHbIM cepaM NpoeCcCUOHATBLHONW AESTEIbHOCTH, YMEHHE COBEpILATh
OCO3HaHHBII BbIOOp Oyay1ueil nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

FOTOBHOCTb U CIHOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPA30BaHUIO Ha MPOTSKEHUHM BCEH
KHU3HU;

HKOJIOTUYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH KyJIbTYphl, IOHUMaHHWE BIUSHHUA COLMAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HaHHE
r7100aIbHOTO XapakTepa HKOJOTHUECKUX MpodieM;

IUIAHUPOBAHUE W OCYIIECTBICHHE JEWCTBUI B OKPYXKAIOWIECH Cpele Ha OCHOBE 3HAHMS
LieJIEd yCTONYMBOTIO Pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HENPUATHE EHCTBUM, IPUHOCIIINX BPEIl OKPYIKAOILEH Cpeae;

yMEHHE IIPOrHO3UPOBATh HeOJ1aronpusTHbIE JKOJIOTHYECKHE MIOCJIEACTBHS
IIPEANPUHAMAEMBIX AEUCTBUM, IPEIOTBPAILATH UX;

pacIIIpEeHNE OIbITa AEATEIbHOCTH YKOJIOTHYECKON HAIIPABJICHHOCTH;

LIEHHOCTU HAYYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHUs, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAyKl M OOIIECTBEHHOM MpaKTUKHU, OCHOBAHHOINO Ha JUAJIOTe KYyJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOW M UMTATEIbCKOW KYJIBTYpbl KaK CpPeJICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U II03HAHUS MUDA;

OCO3HAaHHE LIEHHOCTH HAy4YHOH AEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
UCCJIEI0BATEBCKYIO ACSTEIbHOCTh NHAUBUAYAIBHO U B TPYIIIIE.

MeTanpeaMeTHBIX:

OBnazeHne yHUBEpPCAIbHBIMU Y4EOHBIMU [103HABATEIbHBIMU AEUCTBUSIMMU:

a) 6a30Bble JOIMUYECKUE NCHCTBHUSA:

CaMOCTOATENIFHO (OPMYJIHPOBAaTh U AaKTyaJU3UpOBaTh IMPOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JUJIsl CPABHEHUS, KilacCUu(UKauu
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1 0000IIIEHH;

OTIPEICIIATH IEJTH IEATEILHOCTH, 33]1aBaTh MapaMETPhl U KPUTEPUHU MX JTOCTHKECHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTH, OLEHHBATH COOTBETCTBHE PE3YJIBTATOB IICIIAM,
OLICHUBATh PUCKH MOCIICICTBUI e TEIbHOCTH,

pa3BUBaTh KPEATHBHOE MBIIIICHUE IPU PEIICHUH XU3HCHHBIX TPO0IeM;

0) 6a30BbBIE UCCIICTOBATEILCKUE ICHCTBUS:

BJIaJIETh HAaBBIKAMH y4e€OHO-MCCIIEI0BATEIbCKON M MPOEKTHOW AESITEIbHOCTH, HaBBIKAMHU
paspeuieHus mpooseMm;

CIOCOOHOCTP ¥ TOTOBHOCTH K CaMOCTOSITEILHOMY TOMCKY METOJOB  PEHICHHS
NPaKTUYECKUX 3a/1a4, IPUMEHCHUIO PA3JIMYHBIX METO/IOB MIO3HAHMSI,

OBJIQJICHUC BHJIAMH JEATCILHOCTH 10 TOJIYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIPETAINH,
npeoOpa30BaHUI0 W MPUMCHCHHIO B PAa3JIMYHBIX Y4YEOHBIX CHUTyallMsX, B TOM 4YHCIE MpHU
CO3/IaHUM YYEOHBIX U COILMATBHBIX TPOCKTOB;

dbopMHpOBaHHE HAYYHOTO THUMA MBIIUICHHUS, BIAJCHUE HAYYHOH TEPMHUHOJIOTUCH,
KIIIOYEBBIMH ITOHSATHSIMH M METOIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIC 3aJlaud B OOpPa30BATEIbHOW JEATEIILHOCTH H
KU3HCHHBIX CUTYaIlHsX;

BBISIBJIATh [IPUYMHHO-CJICICTBCHHBIC CBSI3M W aKTyaJM3HpPOBAaTh 3a/lady, BBIJBUTATh
THIIOTE3y €€ pEIICHHs, HAXOAWTh AapryMEHTHI JUIS JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh MMOJYUYCHHBIC B XOJIC PEIICHUS 3aa4d Pe3yJIbTaThl, KPDUTHUYECKU OLICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHCHUE B HOBBIX YCJIOBUSIX;

JlaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OICHUBATh IPUOOPETEHHBIN OIIBIT;

pa3pabaTbIBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIN3a UMEIOIIMXCS MaTePUAIbHBIX
U HEMaTePHAITbHBIX PECYPCOB;

OCYIIECTBIIATh IICJICHANPABJICHHBIA TOUCK IMEPEHOCa CPEICTB M CIIOCOOOB JCHCTBUS B
poeCCHOHANIbHYIO Cpey;

yMETh TEPCHOCHTh 3HAHUSA B  TIO3HABATCIBHYHO M  TPAKTUYECKyl0  001acTu
KHU3HEIEATSITLHOCTH,

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTei;

BBIJIBUTaTh HOBBIC HCH, MPEIIaraTh OPUTHHAIBHBIC ITOIXObI M PEIICHHUS;

CTaBHUTH MPOOJIEMBI U 3371a4H, JOMYCKAIOIIUE aJbTEePHATUBHBIC PEIICHUS;

B) paboTa ¢ nH}pOpMaIuei:

BJIaJICTh HABBIKAMH TOJy4YeHUS HMH(POpPMAlMM W3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITCNIbHO ~ OCYIIECTBIIATh IMOWCK, aHajlu3, CHUCTEMATHU3aIlMI0 W HHTEPIPETAIIUIO
UH(POPMALIUU Pa3IMYHBIX BUJOB U (POPM MPEICTABIICHHS,;

Co3/1aBaTh TEKCThI B PA3IMYHBIX (hopMaTax ¢ yuyeTOM HazHAUYCHHUS WHPOPMAIIUU U IEIICBOM
ayJIUTOPUH, BRIOHPAsi ONTHUMAIBHYIO ()OPMY TPEICTABICHUS ¥ BU3YAIU3allNH;

OLICHUBATh JTOCTOBEPHOCTH, JIETUTUMHOCTh MH(OPMAIMH, €€ COOTBETCTBHE MPABOBHIM H
MOPaIbHO-3THYECCKUM HOPMaM;

UCIIOB30BaTh CpeACTBA HMH(DOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pCLICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHMU3AlMOHHBIX 3a/lad C COOJIOICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHUKU O€30MMaCHOCTH, THTUCHBI, PECYpCOCOCPEKEHNUS, TPABOBBIX H
3TUYECKHX HOPM, HOPM MH(DOPMAIIMOHHON O€30MacHOCTH;

BJaJIcTh HAaBBIKAMH pACIO3HABaHUSA W 3alMThl HWHOOpMAIMK, HHPOPMAIIMOHHON
0€30MMaCHOCTH JTUYHOCTH.

OBgJazicHUE YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

a) oOmieHue:

OCYIIECTBIIATH KOMMYHHUKAIIUU BO BCeX cdepax KU3HH,

pacro3HaBaTh HeBepOajbHBIC CPEICTBAa OOINEHHWS, IMOHMMATh 3HAYCHHE COIHUAIBHBIX
3HAKOB, PaCIO3HABATh MMPEAMOCHUTKA KOH(MIUKTHBIX CUTYAIIUH U CMSIT4aTh KOH(DIUKTHI;
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BJIAJICTh Pa3IMYHBIMH CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBHUS;

apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMAT4aTh KOH(MIUKTHBIE CUTYAIINH;

Pa3BEpPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHHUs C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJCTB;

0) COBMECTHas1 AEATEIbHOCTb!

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUAYaTbHON paOOTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH € yuyeToM OOIIMX HMHTEPECOB, U
BO3MOYKHOCTEHN KaXJOT0 4JI€HAa KOJUIEKTUBA;

[IPUHUMATh L€ COBMECTHOM [JEATEIbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA TIO €€ JOCTHMKEHHIO: COCTAaBJATH IUIAaH JEHUCTBUM, pACHpPENeNATh POJU C y4ETOM
MHEHUH YYaCTHUKOB 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHHBATh KaYeCTBO CBOErO BKJAJa U KaXKIOr0 ydacTHUKAa KOMaHJAbl B OOIIMI pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpejJiaraTh HOBBIE NMPOEKTHI, OLICHUBATh WIEU C NO3ULUN HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

KOOPJMHUPOBaTh U BBHIIOJIHATH pPA0OTy B YCJIOBHUSX pEaAlbHOTO, BUPTYaJIbHOIO U
KOMOMHHUPOBAHHOTO B3aMMOACHUCTBUS;

OCYLIECTBIIATh IO3UTHUBHOE CTPATETHYECKOE IIOBEICHHE B Pa3IUYHbIX CHTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

OBnaseHre yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIbHO OCYIIECTBIISATh I[MO3HABATEIbHYIO JAESTENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalMIX;

CaMOCTOSITEJIFHO COCTAaBJIATh IUIaH PELICHUs MPOOIeMbl C YU€TOM HMMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEOUTEHUII;

J1aBaTh OLEHKY HOBBIM CUTYAaLUsIM;

paciupsaTh paMKHU y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PEILICHUE;

OLIEHHUBATh NPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO HIMPOKON 3PYIULIMU B pa3HbIX 001acTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN M KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HAaBbIKAMU MO3HABATEJILHOM peiekcun Kak OCO3HAHUSI COBEpILIAEMbIX JEHCTBUMN
Y MBICJIMTEIIBHBIX IPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIIOJIb30BaTh IPUEMBI pe(IEKCUU 171 OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

B) OMOIMOHAJLHBIA WHTEJUIEKT, TPEIOJIaralomuil chOpMUPOBAHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUICTH HAINIPABIICHUS Pa3BUTHs COOCTBEHHON SMOIIMOHATBLHON cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETyYJIMPOBAHMSI, BKJIIOUYAIOIIETO CaMOKOHTpOIJIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K OMOIHMOHAIBLHBIM
U3MEHEHHUSIM U MPOSBIATh TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKIIOYAIOIIEH CTPEMIICHUE K AOCTHKEHUIO LEIM U YCIEXY,
ONTUMHU3M, NHULIMATUBHOCTb, YMEHUE ACUCTBOBATh, UCXO/s U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaThb 3MOLMOHAIBHOE COCTOSIHME JPYTHUX,
YUUTBIBaTh €r0 IIPU OCYLIECTBICHMH KOMMYHMKAIIUM, CIIOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTH BHICTPaMBATh OTHOILIEHUS C APYTUMH
JFO/IbMU, 3a00TUTHCS, TPOSBIISITH MHTEPEC U Pa3pemaTh KOH(IUKTHI;
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T') IpUHATHE ce0s U IPYTHX JIIOJCH:

MIPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;

MpUHUMATh MOTHBBI W apryMEHTBHl JApPYIHX JIIOJAEHM TMpu aHalu3e pe3ysibTaToB
JeITEeIIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO JAPYTUX JIOJCH HA OMINUOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TMO3UIUH JAPYTOTO YEITOBEKA.

npeomemHuulx:

I1P6 1 chopmMupoOBaHHOCTH TPEACTABICHUA O PO M MecTe (DM3UKH U aCTPOHOMHH B
COBPEMEHHOW HaydHOH KapTHHE MHpa, O CHCTeMOOoOpasywoiieid ponu (U3NKH B Pa3BUTUU
€CTECTBCHHBIX HAyK, TEXHUKH M COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJAE POCCHICKUX U
3apyOeXHBIX YyUYEHBIX-QU3UKOB B pa3BUTHE HAyKW; MOHUMaHHEe (UIUYECKON CYITHOCTH
Ha0II0JaeMBIX SIBIICHUA MUKPOMHUPA, MAaKpOMHUpPa U MEraMHupa; MOHUMaHHE POJIM aCTPOHOMUHU B
NPaKTUYECKON AESTENbHOCTH YEJIOBEKA M JajdbHEHIIEM HayYHO-TEXHUYECKOM Pa3BUTHH, POJIU
(¢bu3uku B GOpMHUPOBAHUU KPYTro30pa U PyHKIIMOHATHHOU TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS
MpPaKTUYECKUX 3a/1ay4;

I1P6 2. copmupoBaHHOCTH YMEHHMIl pacro3HaBaTh (hU3MUECKHE SIBICHUS (IIPOLECCH) U
OOBSCHAT, KX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JBWIKEHUE, CBOOOTHOE IMaJICHUE TeJ, IBIKCHHE IO OKPYXHOCTH, WHEPIIUS,
B3aMMOJICHCTBHE Tel, KojebaTenbHOe ABM)KEHUE, PE30HAHC, BOJHOBOE ABIKEHUE; MUdQy3us,
OpOYHOBCKOE JBWIKEHHE, CTPOCHHE KHIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE o0beMa Tell Mpu
HarpeBaHuu (OXJAXKJIEHWHU), TEIUIOBOE paBHOBECHE, HCIApeHHE, KOHJEHCAIls, IJIaBICHUE,
KpUCTAJUTM3AIMsA, KUIICHHE, BJIAKHOCTh BO3MyXa, CBA3b CpEIHEH KWHETUYECKOW OJHEPTrUu
TEIUIOBOTO JIBMKEHHUSI MOJIEKYJ ¢ a0COJIOTHOM TEMIEpaTypol, MOBLIIICHNE AaBIICHUS ra3a Mpu
€ro HarpeBaHMM B 3aKPBITOM COCYJ€, CBSI3b MEXIY MapaMeTpaMHu COCTOSHUS Ta3a B
U30Ipolieccax; JIEKTpU3anus Tell, B3auMOICHCTBUE 3aps/I0B, HArpeBaHUE MMPOBOJIHHUKA C TOKOM,
B3aMMOJICICTBUE MAarHWTOB, JJICKTPOMATrHUTHAs WHIYKIHS, JEHCTBUE MAarHUTHOTO TIOJsA Ha
OPOBOJHUK C TOKOM W JBIKYIIMWCA 3apsif, JJIEKTPOMArHUTHBIE KOJE€OaHUS U BOJHBI,
NPSIMOJIMHEMHOE pacnpoCTpaHEHHWE CBETa, OTpPaXXEHWEe, TNpeIOMIICHHE, UHTepdepeHus,
Tudpakius ¥ MOJISpU3alusl CBETa, JUCTepcUsi cBeTa; (OTOINEKTpudecKuil 3PdeKT, CBETOBOE
JaBJIeHWEe, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aromMa BOJOpPOJa, €CTeCTBEHHas W
HCKYCCTBEHHAs paJIn0aKTUBHOCTb;

[IP6 3. BrmageHue OCHOBOMOJATAIONIUMU (PU3UUYECKUMHU TOHSATHUSMHU M BEJTUYMHAMH,
XapaKTepU3yIOMUMH (U3NYECKHUE TMPOLECChl (CBSI3aHHBIMU C MEXAaHUYECKUM JBUIKCHHEM,
B3aUMOJICCTBUEM Te€JI, MEXaHMYECKUMHU KOJICOAHMSIMU M BOJHAMHU; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHMEM BEIIECTBA, TEIUIOBBIMU MPOLECCAMU; DJJIEKTPUUECKUM W MAarHUTHBIM TOJISIMH,
AJIEKTPUYECKUM TOKOM, OJJICKTPOMATHUTHBIMH KOJICOAHHUSAMH W BOJIHAMH, ONTHYECKUMHU
SIBICHUSIMU;  KBAHTOBBIMU  SIBIICHUSIMM, CTPOE€HHMEM aTroMa W aTOMHOTO  s[pa,
PaIMOAaKTUBHOCTHIO);  BJIAJICHUE OCHOBOIOJATAIONIUMU  ACTPOHOMUYECKUMH  TOHSATHUSIMH,
MO3BOJISIIOIIMMHE ~ XapaKTepU30BaTh TMPOIIECChI, MPOUCXOJAIIME Ha 3BE3/1aX, B 3BE3JHBIX
CUCTEMaX, B MEKTAJIAKTHUECKOH cpele; NBIKEHHE HEOCCHBIX TeJ, JBOJIOIHMIO 3BE3] U
Bcenennoi;

[Ip6 4. BnageHWEe 3aKOHOMEPHOCTSMM, 3aKOHAMH W TEOPHUSMHU (3aKOH BCEMHUPHOTO
Tsirotenusi, I, I u III 3akoHbl HBIOTOHA, 3aKOH COXpPaHEHUS MEXAHUYECKOW >HEPTUH, 3aKOH
COXpAaHEHHUs HWMIIyJbCa, TMPUHLUN  CYNEPHO3UIUU  CHJI, TPHUHIUI  PaBHONPABHOCTHU
WHEPLUAIbHBIX CHUCTEM OTCYETA; MOJIEKYJSPHO-KMHETUYECKYIO TEOPUI0 CTPOEHHUS BEIECTBA,
ra3oBbI€ 3aKOHBI, MEPBBIA 3aKOH TEPMOJMHAMHUKH;, 3aKOH COXPAHEHUS SJIECKTPUUYECKOTO 3apsijia,
3akoH Kynona, 3akoH Oma J1s yyacTka uenu, 3akoH Oma JijIsl MOJHOM 3J€KTPUYECKOMN LIeTH,
3akoH Jkoyns - JleHa, 3aKOH SJEKTPOMArHUTHOW WHIYKIIMH, 3aKOH COXPAHEHHUS SHEPTHH,
3aKOH MPSIMOJIMHEMHOTO paclpOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAHEHMsS] SHEPIHH, 3aKOH COXPAaHEHMs] HMITYJIbCa, 3aKOH COXpaHEHUs
3JIEKTPUYECKOI0 3apsifa, 3aKOH COXpPaHEHMsI MacCOBOIO 4YHCJa, MOCTyJaThl bopa, 3akoH
pPaauOaKTUBHOTO pacraja); YBEPEHHOE HCIOJIb30BAaHWE 3aKOHOB M 3aKOHOMEPHOCTEH MpH
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aHanu3e PU3NYECKUX SBJICHUN U MPOLIECCOB;

[IP6 5. ymeHHe y4duThIBaTh I'paHUIBl NPUMEHEHUS HM3y4YEHHBIX (PU3MUECKUX MOJeNeH:
MaTepuaibHas TOYKA, MHEPLUAIbHAs CUCTEMA OTCUETa, WACAIBHBIM TIa3; MOJAEIU CTPOEHUs
ra3oB, KUAKOCTEH M TBEPABIX TEJ, TOUEUHBIN 3JIEKTPUUECKUN 3apsij, sSAepHas MOJENb aToMa,
HYKJIOHHAsi MOZIENTb aTOMHOTO sIJIpa MIPU PEeLIeHUN (PU3UUECKUX 3a/]1a4;

[1P6 6. B1ajsieHue OCHOBHBIMU METOJIaMU HAay4HOT'O MMO3HAHUS, UCIIOJIB3YEMBIMU B (hU3HKeE:
IPOBOJUTH IMpPsIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3MUYECKUX BEIWYHMH, BBIOMpas ONTUMAaJIbHBINA
Crocod M3MEpeHHs] U HUCHOJb3ys M3BECTHbIE METOJbI OLIEHKH MOTPEIIHOCTeH H3MEPEeHUH,
IPOBOJUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIIOJIB30BAaHHEM MPSIMbIX
U3MepeHull, OOBSICHITh MOTy4YeHHbIE PE3YJIbTaThl, UCMOJIb3Ysl (U3NYECKUE TEOPUH, 3aKOHBI U
NOHATHUS, W JeNaTh BBIBOJBI, COOJIOJAaTh NpaBuiIa O€30IacHOTO TpyAa MpU TNPOBEICHUU
HCCIIeIOBaHUI B paMKaxX y4eOHOIo 3KCIepUMEHTa U y4eOHO-HCCIIe10BaTENbCKON AEITEIbHOCTU
C HCIMOJIb30BaHUEM IM(PPOBBIX M3MEPHUTEIBHBIX YCTPOMCTB U J1aOOpaTOPHOro 00OpYIOBAHHUS;
c(OpPMUPOBAHHOCTh MPEJCTaBICHUA O METOJax IOJYyYEHHUS HayYHbIX AaCTPOHOMHYECKHX
3HAHUI;

I[IP6 7. chopMHUPOBAaHHOCTh YMEHHUS peIIaTh pacUYeTHBIC 3aJaud C SIBHO 3aJaHHOMN
(¢u3n4YecKoil MOJIeNbl0, MUCIONB3Yysl (U3NYECKHE 3aKOHbI M IMPUHLUIBI; HAa OCHOBE aHAIN3a
yCIIOBUS 33J]a4l BBIOMPATh (PU3UUYECKYIO MOJIENb, BHIACIATh (PU3HMUECKUE BETUYUHBI U (OPMYJIBL,
HEOOXOIMMbIE /ISl €€ PELIeHUs, MPOBOAUTh PACUYEThl U OLIEHUBATh PEAJbHOCTH MOJyYE€HHOT'O
3HaueHUsl (U3MYECKON BEIMYMHBI, pellaTh KaueCTBEHHBIE 3a/ayd, BBICTpauBasl JIOTMYECKU
HENPOTUBOPEUYMBYIO LIENIOUKY PACCYKIEHHUM C ONOPOM HAa U3yUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU
U pU3NYECKUE SIBICHUS;

[TIp6 8. chopMUPOBAHHOCTH YMEHUS MPHUMEHATH IOJYyYEHHbIE 3HAHUS U1 OOBSICHEHUS
YCIIOBUHM NPOTEKaHUS PU3NYECKUX SBJICHUHN B IPUPOJE U ISl IPUHATHUS MPAKTUYECKUX PEIICHUN
B TIOBCEIHEBHOW JKM3HU [uId oOecredeHuss O€30MacHOCTU MpH OOpalIeHUH € ObITOBBIMHU
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHMs 3J0pPOBbsi M COOJIIOJIEHUS HOPM
9KOJIOTUYECKOT0 MOBEJCHMS B OKpY’Karollel cpeje; MOHMMaHUE HEOOXOAUMOCTH MPUMEHEHHS
JTOCTHKEHUM (PU3UKU U TEXHOJOTUHN AJIs PAllMOHAIIBHOTO IPUPOIOTIOIb30BAHMS;

IIp6 9. cdopMHUPOBaHHOCTH COOCTBEHHON MO3UIMHU [0 OTHOIIEHUIO K (U3NYECKOH
uHboOpMallMy, IMOJy4aeMOil U3 pa3HbBIX HCTOYHUKOB, YMEHHMH HCHOJIb30BaTh LU(POBBIE
TEXHOJIOTUM JUI TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALUN U TNPEACTaBICHUS Y4eOHOH U
HAYYHO-MOMYJISIPHON HMH(pOpMAIUH; pPa3BUTHE YMEHUN KPUTHUECKOIO aHalIW3a IOIydaeMon
UHpOpMaLUY;

[Ip6 10. oBmageHwe yMeHUSIMH paboTaTh B TPYMINE C BBHINOJIHEHUEM pPa3IMYHBIX
COLMAJIBHBIX POJIEH, IIIaHUPOBATh PadOTy IPYIIIbI, PALMOHAIBHO PAaCIpeAesaTh e TeNbHOCTh B
HECTaHJIAPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIO0r0 U3 yYaCTHUKOB TPYMNIbI B
peleHre paccMaTpuBaeMoi pooIIeMBl;

[1p6 11. oBnagenue (chopMHUPOBAHHOCTD MIPEACTABICHUI) MPAaBUJIAMU 3aITUCH (PU3UIECKUX
(dhopmyn penbedHO-TOUEUHOU crcTeMbl 0003HaueHuit JI. bpaitns (s ciaensix U cnaboBUISAIIIX
o0yyJarommxcsi).



2. CTPYKTYPA Y COJIEP’)KAHUE MTPOTPAMMBI OBII[EOBPA30OBATEJILHOIA
JUCHUTIIMHBI

2.1. O6beM nporpaMmbl 00111€00pa30BaATEILHOM TMCHUILIMHBI M BU/IbI PA00THI

Bun yue6HO# paboThI ObBem B
aKaJIEeMUYECKHX Jacax
ouHas popMa 00ydYeHUs
O06beM 0011e00pa30BaATEIIbHON AUCITUTIINHEL, 117
B TOM YHCJIC PCAIM3yEeMbIi B )OpMe MPAKTHUSCKOM IMOATOTOBKH 75
B TOM YHCJIC U3 00beMa 0011e00pa30BaTeIbHON TUCIUILUIMHBL:
Teopernueckoe oOydeHue 42
[TpakTuueckue 3aHATHsI (€CIH MPETYCMOTPEHO) 75
[IpomexxyTounas atTectarus / popmMa KOHTPOIIS npyrue hopmbl
KOHTPOJISI
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2.2 TemaTH4eCcKHUii IUVIaH U COJIePKaAHUE MPOrPaMMbl 00111e00Pa30BaTeIbHOMN 1N CHUIITTHHbBI

HanmeHnoBanue ®opMbl OPraHu3annu CoaeprxaHue JICKIMOHHOT0 MaTepHaJa, O0bem | Hammeno | YpoBenb
pa3/iesioB U TeM y4eOHOIi e TeJIbHOCTH NpPaKTHYeCKUe 3aHATHSI, CAMOCTOsITeIbHAsA padoTa 4acos BaHUe OCBOEHH
o0yyarommxcst o0yyarommxcst OYHAsl | CHHXPOHH |
dopma | 3upoBaHH
o0yueHHn BIX
| oOpa3oBar
eJIbHBIX
pe3yJbTat
OB
(TOJIbKO
KOJbI)
1 2 3 4 5 6
Beenenune Teoperuueckoe oOyueHue duzuka — (QyHIAMEHTalbHas Hayka O HPUPOJE. 2 JIP 2
EcrecTBeHHOHAYUYHBI METOJ MO3HAHMS, €r0 BO3MOKHOCTH MP
U TpaHUlbl NPUMEHMMOCTH. OKCIEPUMEHT U Teopus B I1P1-13
mpouecce MIO3HAHUS IIPUPOJBIL. MopnenupoBanue
¢u3nueckux sBJICHUN U mpoleccoB. Ponb skcnepumeHTa u
TEOpUU B IIpoliecce TMO3HaHus mnpupoasl. Dusznueckas
BenuumHa. [lorpemHocTn n3mMepeHnii pru3nyecKnx BeIHYUH.
®dusznyeckue 3aKOHbI. ['paHuIIbl IPUMEHUMOCTH (PU3NUECKUX
3akoHOB. [loHsATHE O QuU3MUEcKOl KapTHHE MHpa. 3HAYCHHE
¢uzuku npu ocsoenuu npodeccuit CI1O u cneunanbHOCTEN
CIIO.
1. Mexanuka Teopernueckoe o0yueHue Kunemaruka. MexaHnnueckoe JIBH>KEHUE. 6 JIP 1
[Tepemenienue. ITyTb. CKopocCTb. PaBHOMepHOE MP
NPSAMOJIMHEITHOE JBHKEHUE. Y ckopeHue. PaBHomepeMeHHOe ITP1-13
npsMoiinHeiiHoe — aBmwkenue.  CBoOomHOoe — mazeHUe.

JBmwxeHune Ttenma, OpOIIEHHOTO TMOJA YIJIOM K TOPHU3OHTY.
PaBHOMeEpHOE ABMXKEHUE IO OKPYKHOCTH.
3akonbl Mexanuku HbloToHA.
Hprotona. Cwmma. Macca. HMwmmyasc.

3aKOH
3aKOH

[TepBsrit
Bropoii
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Herorona. OCHOBHOHI 3aKOH KJIaCCHUYECKOM JMHAMHUKH.
Tperuit 3akoH HploToHa. 3aKOH BCEMHPHOTO TITOTEHMS.
I'paButanmonnoe mnone. Cuna Tspkectd. Bec. CrnocoOsl
nu3MepeHus macchbl Tesl. Cuiibl B MEXaHHUKE.

3aKOHBI COXpAaHEHHUsI B MeXaHUKe. 3aKOH COXPaHECHMUSI
umnyibsca. PeaktuBnoe neumxenue. Pabora cunbl. Pabota
MOTEHLUAIBbHBIX cUil. MomHocTs. DHeprus. Kunernueckas
sHeprus. [loTeHnanpHas sHeprusi. 3aKOH COXpaHEHUS
MEXaHM4YeCKOH dHepruu. IlpuMeHeHne 3ak0HOB COXpaHEHMUSL.

[IpakTrueckue 3aHATUA

(B TOM 4nciie B popMe NPAKTHYECKOHN MOATOTOBKH)
HccenenoBanue IBUKEHUs Tena MO JAEHCTBUEM ITOCTOSHHOU
cuibl.  M3yueHme  3akoHa ~ COXpaHEHHs  HMMILYJIbCa.
CoxpaHeHNEe MEXaHWYECKOW 3HEPIMM NpU IBHKEHUM Tela
MoJ JEHUCTBHUEM CHJI TsKeCTH U ynpyroctH. CpaBHEHHE
paloThI CUJIBI C U3BMEHEHUEM KMHETUYECKON SHEPruM Tena.
N3yueHne 3aKOHOB COXPAaHEHMS Ha NPUMeEpE yaapa IapoB U
OayMcTHYeCKOro MasiTHUKA. M3yueHnne ocoOeHHOCTEeH CUITbI
TpeHUsI (CKOJIbKEHU).

Jlemoncmpayuu: 3aBUCUMOCTb TPAeKTOpUU OT BbIOOpa
CUCTEMBI OTCYeTa. BHIBI MEXaHMYECKOrO JABUKCHUS.
3aBUCUMOCTb YCKOpPEHHMS Tejla OT €ro MacChl M CHIIBL,
nerctByromei Ha Teno. Crnoxenue cwi. PaBeHCTBO 1
IIPOTUBOIIOJIOKHOCTb ~ HANPABJICHUs CWJI  JCUCTBUA U
MPOTUBOAECUCTBUA. 3aBUCUMOCTb CHJIBI yHPYTOCTH OT
nepopmanuu. Cunsl Tpenus. HeBecomocTh. PeaxkTuBHOE
newxeHne.  llepexox  NOTEHUMAJIBHOW  SHEPrUU B
KUHETHYECKYI0 M 00paTHO. PelieHue TecTOBBIX 3aJaHUil.
CrangapTu3UpOBaHHbIN TECT.

2. OcHOBBI
MOJIEKYJISIPHOM
(puzuku n
TePMOAUHAMMKH

TeOpeTI/I‘{eCKOC 06yLICHI/Ie

OcHoBBI MOJICKYJISIPHO-KHHETHYeCKOi TeOpHH.
HNneanbubiii ra3. OCHOBHBIE TOJIOKCHHUS MOJIEKYJISPHO-
KMHETUYECKOW Teopuu. PasMepsl M Macca MOJIEKyd H
atoMoB. bpoyHoBckoe nBuwxkenue. Huddysus. Cunbl u
DHEPrUsl MEKMOJIEKYJISIPHOTO B3auMozencTus. CtpoeHue

JIP
MP
I1P1-13
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ra3oo0pasHbIX, JKMIKUX U TBepAblXx Ten. CKopocTH
JBWKEHHSI MOJEKYJl M HX Hu3MepeHue. lnueanbHbI ras.
[aBnenne raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKON Teopuu ra3oB. Temmeparypa u ee U3MEpeHHUE.
['a3oBble  3aKOHBI. AOCOJIOTHBIH HyJNb TEMIIEpPaTyphbl.
TepmonnHamMuueckass IIKaJa TeEMIIEpaTypbl. Y paBHEHHE
COCTOSIHMS ~ MAealbHOro  rasa. MoumspHas  rasosas
ITOCTOSIHHASI.

OcHoBbl TepMOAMHAMHKH. OCHOBHBIE TIOHATHA U
onpeneneHus. BHyTpeHHss 3Heprus cuctemMsl. BHyTpeHHSA
SHEprus ujeanbHoro rasa. Pabora m Teriora kak (hopMbl
nepenayn SHEPTUH. TenmoeMKoCTb. VY nenbHas
TEIUIOEMKOCTh. YpaBHeHHe TeruioBoro OanaHca. IlepBoe
Hayajio TepMoauHaMHUKU. AnuabaTtHblil nporecc. [Tpunuumn
nericteus TemoBoil mammubl. KITJ[ TenmoBoro asuratesns.
Bropoe Hauano tepMoauHamuku. TepMoaMHaMHUYeCKas
IIKaja TeMIeparyp. XOJIOAWIbHBIE MalluHbL. TemioBsle
neurarenu. OxpaHa NpUpOAabI.

CeoiictBa mapoB. lcnapenne ©  KOHJAEHCAIMS.
Hacpiiennsldi map u ero cBoictBa. AOCONIOTHas U
OTHOCHUTEJbHAS BIAXKHOCTB Bo3ayxa. Touka pocsl. Kunenue.
3aBUCUMOCTh ~ TEMIEpaTypbl KHUIIEHUS OT  JaBJICHMSL.
[leperpetsblit map U €ro UCMOJIb30BAHUE B TEXHUKE.

CpoiicTBa kuakoctell. XapaKTepUCTHKA KHUJIKOTO
COCTOsIHMSI BeulecTBa. I[lOBEpXHOCTHBIN CHOW KUIKOCTH.
OHeprus IMOBEPXHOCTHOIO cCJos. SIBIEHUS Ha TpaHULE
KUIKOCTH C TBEPABIM TesoM. KanwsipHele siBICHUS.

CpoiicTBa TBepAbIX TeJ. XapaKTEpUCTUKAa TBEPAOTO
COCTOSIHMSI BEIIECTBA. YTMPYrHe CBOMCTBA TBEPAbIX Tell.
3akon ['yka. MexaHuueckue CBOWCTBAa TBEPIBIX TeEIl.
TennoBoe pacmiMpeHue TBEPABIX TEA U KHIKOCTEH.
[1aBneHue U KpucTaIM3aIusl.

HpaKTI/I‘-IeCKI/IC 3aHATHUA

(B TOM umcJie B hopMe NPaKTHYECKOH MOATOTOBKH)
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N3mepenue BrnaxxHocTu Bo3nyxa. M3mepenue
MMOBEPXHOCTHOTO HATSHKEHUS KUAKOCTU. Habmonenne
npolecca Kpuctamumsanun. Mzydenue nedopmanuu
pacTsbkeHus. M3yueHnne TerioBoro pacuimpeHus TBEPAbIX
ten. 3ydenne ocoOeHHOCTEH TEIIOBOTO PaCIIUPEHH
BOJIBI.

Jlemoncmpayuu: JIBuxenre OpOyHOBCKHX YaCTHII.
Huddysus. U3meHeHnune naBieHus raza ¢ ©3MEHEHHUEM
TEeMIIEPaTyphl MPU NOCTOSTHHOM 00Beme. M3oTepmudeckuii u
n300apHbIii poueccel. Mi3MeHeHne BHyTpeHHEeH saHepruu
TeJ MPU COBEPIICHUU pabOThl. MOAeNnH TeTIOBBIX
neuratesneil. Kunenue BoJipl Mpy MOHMKEHHOM JIaBJICHUH.
[Icuxpometp u rurpomeTp. AABIEHUS TOBEPXHOCTHOTO
HaTsDKEHUS U cMauuBaHus. Kpucramisl, amopHbIe
BEILIECTBA, KUJIKOKPUCTATUIMUECKHE Tena. Pemenue
TECTOBBIX 3agaHuii. Ompoc

3.
DJIeKTPOAMHAMHUK
a

TeopeTquCKoe 06yLIeHI/IC

DJIeKTpHYecKoe moJsie. DJIEKTPUUECKUE 3apsibl. 3aKOH
coxpaHeHus 3apsaa. 3akoH Kyrnona. DnexTtpuyeckoe moue.
HanpsokeHHocTs  aekTpuueckoro  mois.  IlpuHinun
cynepro3unuu mosieid. PaboTa cui 37eKTpOCTAaTHYECKOTO
HOJIS. [Torennman. Pa3noctb HOTEHIIMAJIOB.
OKBUINIOTEHLUMATbHBIE  MOBEpXHOCTU.  CBS3b  MEXKIY
HaNpsKEHHOCTBIO U Pa3HOCThIO MOTEHIIMAJIOB
ANEKTPUYECKOr0 MOJs. JMANEeKTPUKH B 3IIEKTPUUYECKOM
none. [lomapuzaums nausnektpukoB. [IpoBonHukM B
anektpudyeckoM  noie.  Konpencartopsl.  CoeauHeHue
KOHJIEHCATOpOB B  Oarapero. DHeprus  3apsHKeHHOTrO
KOHJEHCATOpa. DHEPrus JIEKTPUUYECKOTO MOJIS.

3aKoHbI MOCTOSIHHOTO TOKa. YCIOBHS, HEOOXOAUMBIE
JUTST BOSHUKHOBEHUS M TIOICPIKAaHUS JIEKTPUIECKOTO TOKA.
Cuua Toka M MIOTHOCTh TOKa. 3akoH OMa Ui yyacTka Lenu
6e3 DJIC. 3aBUCUMOCTB AJIEKTPHUECKOTO COMPOTHBICHHS OT
MaTepuajga, JUIMHBl W TUIOLIAJM TIONEPEYHOTO CEYEeHHs

JIP
MP
I1P1-13
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IIPOBOAHMKA. 3aBUCUMOCTb 3JIEKTPUUECKOIO CONPOTUBIICHHUS
IIPOBOJAHMKOB OT TEMIIEpAaTypbl. DJIEKTPOJBIKYIIAs CHIIA
UCTOYHUKAa TOKa. 3akoH OMa 8 T[OJHOHW — LENH.
Coenunenune npoBoAHUKOB. CoeaMHEHHE HUCTOYHUKOB
AJIEKTPUYECKONH BHepruu B Oarapero. 3akoH Jlxoyns—
Jlenna. Pabora u MOLIHOCTH 3JIEKTPUYECKOIO  TOKA.
TernoBoe nercTBUE TOKA.

DJIeKTpUYeCcKHii TOK B MOJIyIIPOBOAHHMKAX.
CoOcTBeHHas IIPOBOJAUMOCTD MIOJIyTIPOBOIHUKOB.
[TosrynpoBOIHUKOBBIE TPUOOPBHI.

MarnuTHoe nmose. BEKTOp MHAYKIIMM MarHUTHOTO MOJIS.
[elictBue ~ MarHMTHOrO  MOJA  Ha  NPSAMOJIMHEHHBIN
IIPOBOJAHMK C TOKOM. 3akoH Awmmepa. Bzanmopeiictue
TOKOB. MarautHeli TOTOK. PaboTa 1o mnepeMenieHunto
IIPOBOJHMKA € TOKOM B MarHuTHOM mnoje. JleWcTeue
MarHuTHOTO TOJIA Ha ABWXKymmiics 3apsa. Cuna JlopeHna.
Omnpenenenne yaenbHOTO 3apsiia. Y CKOPUTENIN 3apsyKEHHBIX
Y4acTHLI.

JJIeKTPOMArHUTHAsI MHAYKIUS. DJIEKTPOMarHuTHas
uHaykuus. Buxpesoe anexkrpuyeckoe nose. CaMOMHIYKLUS.
DHeprusi MarHUTHOTO MOJISI.

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

(B TOM 4uciie B (popmMe NPaKTHYECKOM MOATOTOBKH)

WN3yyenne  3akona  Owma i yyacTKa  IIEMH,
MOCNEAOBATEIbHOTO M MapajieIbHOTO  COSAMHEHUS
poBOAHMKOB. M3yueHue 3akoHa Oma JUisl MOJHOM IEMH.
W3ydyenne  sBIEHUS  DJICKTPOMArHUTHOM  WMHIYKITHH.
Ompenenenue  kK0d(PGUIMEHTa  TOJE3HOTO  JCUCTBUS
ANeKTpUYeckoro daiHuka. OrmnpeaeneHue TeMrepaTypsl
HUTA Jamnbl  HakanuBauusa. Omnpenenenue JJIC u
BHYTPEHHETO CONPOTUBIICHUSI UICTOYHHUKA HATIPSKEHHUSI.

Hemoncmpayuu: B3auMonenucTBue 3apsHDKEHHBIX Tl
[TpoBOAHHMKU B SJEKTPUUECKOM Tonie. JIMDIEKTPUKU B

10
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anektpuyeckoM nose. Kongencaropsl. TemoBoe neicTBue
anekTpudyeckoro  Toka. CoOcCTBeHHass M IpHUMECHas
IPOBOJUMOCTh OJIYHNPOBOJHHUKOB. [loynmpoBOAHUKOBBIN
muon. Tpamsuctop. OmbiT DOpcrena. BzammoneiictBue
IPOBOJHUKOB ¢ TOKaMH. OTKJIOHEHHE 3JIEKTPOHHOIO ITyyKa
MarHUTHBIM TIOJIEM. DJEeKTPOIBUTATEN.
DNeKTpou3MepHUTeIbHbIE  HPUOOPBI.  DIEKTPOMAarHUTHAs
uaaykuus.  Onbitel  ®apages.  3aBucumocts  IJ1C
CAMOMHJIYKIIMM OT CKOPOCTHM M3MEHEHHUS CHJIbl TOKa U
WHIYKTUBHOCTH TIPOBOAHMKA. PaboTa snekTporeHepartopa.
Tpancdopmarop. Onpoc

IIpakTHyeckasi MOAroTOBKA:

PazpaGorate  mpeseHTanuio0 00  y4YeHBIX, BHECIIHUX
3HAQUUTENBHBIA BKJIAJ B pa3BUTHE DIEKTPOJAWHAMHKH.
[ToaAroTOBUTH MHCTPYKIMIO MO paboTe € 3IEKTPUYECKHUMHU
npubopamu

Pazpabortath MPE3EHTAIHIO o Teme:
«OIEeKTpOU3MEPUTEIbHBIE TPUOOPHD.

Ha crenze ymeTs pacio3HaTh KOHTPOJIbHO-U3MEPUTENIbHBIE
npuOOpPHI ¥ X Ha3HAUYEHHUE. BRITIOTHEHNE MPaKTHYECKUX
3alaHuH

4. Koysieoanusa u
BOJIHBI

TeopeTtuueckoe o0yueHue

Mexannuyeckue koJiebanus. KonebarenpHoe qBUKEHNE.
I'apmonnueckue konebanus. CBOOOAHBIE MEXaHHUYECKHE
KoneOanus. JIMHEWHBIE MeXaHWYECKHUe KoJieOaTeIbHbIC
cucrembl. [IpeBpamieHue sHepruu TpH KojieOaTeIbHOM
newkeHnn. CBOOONHBIE  3aTyxalolMe  MEXaHWYECKHE
KoseOaHus. BeIHYy X /I€HHbIE MEXaHUYECKHE KOJeOaHu .

Ynpyrue BojHbl. IlonepedHbie W NpPOAOJIBHBIE BOJHBI.
XapaKkTepuCTUKU BOJHBI. YpaBHEHHE IUIOCKOW Oeryuiei
BoiHbL. UuTepdepenmus BonH. [lonarue o audpakuun
BOJIH. 3BYKOBBI€ BOJIHBL. YJIbTPA3BYK U €0 IPUMEHEHHUE.

DJIeKTPOMArHUTHbIE KoJie0aHus. CBoOoxanbie
AIIEKTpOMarHuTHbIe Koliebanus. [IpeBpaiieHue SHEpruu B

JIP
MP
1P1-13
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KoJIeOaTeNbHOM KOHTYpE. 3aTyXalolue 3JeKTPOMAarHUTHbIE
kosneOanus. ['eHepaTop He3aTyXaroIMX 3JIEKTPOMArHUTHBIX
KosieOaHui. BBIHYXICHHBIE AJIEKTPUUYECKUE KOJeOaHUs.
Ilepemennbli  TOk. ['eHepatop  IEpEeMEHHOrO  TOKA.
EMKOCTHOE M MHIYKTHMBHOE CONPOTUBIICHUS MEPEMEHHOIO
ToKa. 3akoH OMma Juisl 3JIEKTPUYECKOW LIeNHU MEePEMEHHOTro
Toka. PaboTa W MOIIHOCTh EpPEeMEHHOTo ToKa. ['eHepaTopsl
toka. Tpanchopmatopbl. TOKHM  BBICOKOM  YacTOTHI.
ITonydenue, nepenayda U pacpeielIeHUE NIEKTPOIHEPTUH.
DJIeKTPOMAarHUTHbIE BOJIHBI. DJIEKTPOMarHUTHOE T0JI€ KaK
0cOOBIi B MaTepuu. DICKTPOMATHUTHBIE BOJIHBI.
Bubparop I'epua. OTKpbIThIN KOeOaTeNbHbINA KOHTYD.
Nzo6perenue paano A.C. Ilonoeim. [TonsiTre 0
paauocBssu. [IpuMeHeHne 2JIeKTPOMarHuTHBIX BOJIH.

HpaKTI/I‘leCKI/Ie 3aHATHUA

(B TOM 4ncJie B popmMe NPaAKTHYECKOH MOATOTOBKH)
N3ydeHnue 3aBUCUMOCTH NIEpH0/1a KOJaeOaHUi HUTSHOTO (MK
NPY>KMUHHOT0) MasiTHUKA OT JUIMHBI HUTH (MJIM MacChl rpy3a).
WHayKTUBHBIE W €MKOCTHOE CONPOTUBIICHUS B IEMH
IIEPEMEHHOT'0 TOKA.

Jlemoncmpayuu: CBoOO/IHbIE U BBIHYKICHHbBIE
MexaHuueckue koaedanus. Pezonanc. OGpa3oBanue u
pacrmpocTpaHeHue ynpyrux BojH. Yactora koye0aHul u
BBICOTA TOHA 3ByKa. CBOOOHbIE 3JIEKTPOMArHUTHbIE
kosebanus. OcuuiuiorpaMMa NepPeMEeHHOr0 TOKa.
Konnencarop B nienu nepemeHHoro toka. Karymka
MHAYKTUBHOCTH B LIETIM [IEPEMEHHOT0 ToKa. Pe3oHaHC B
NOCJIE0BATEIBHON LIENH IEPEMEHHOTO TOKa. M3nydyenue u
IIPUEM AJIEKTPOMArHUTHBIX BOJIH. Paanocssass. Pemenue
KpOCCBOpAA.

16

JIP
MP
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5. Onruka

TeopeTquCKoe 06yquI/Ie

IIpupona cBera. CKOpOCTh pacHpOCTPAHEHHUS CBETA.
3aKkoHBl OTpakeHHMs M THperomieHus cBera. llomHoe
oTpakeHue. JIMH3bl. [7a3 Kak onTuYecKas CHCTEMA.

JIP
MP
I1P1-13
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Onrtuyeckue npudOpBHI.

BoainoBble cBolicTBa cBeTa. VIHTepdepeHus caera.
KorepeHTHOCTh CBETOBBIX Jyueil. UTHTepdepeHIts B TOHKUX
meHkax. [lomocer paBHo# TonmuHel. Kosbua HeroToHa.
Hcnonb3oBanue UHTEP(HEPEHLUU B HAYKE U TEXHUKE.
Hudpaxus ceeta. Audpakiys Ha mieau B HapauieIbHbIX
ay4ax. Jludppakunonnas pemerka. [Tonstue o ronorpaduu.
[Tonspuszanus nonepeunsix BosH. [lonspusanus ceera.
JBoiHoe nygyenpenomienue. [lonspounsl. Jucnepcus
cBeta. Bunpl ciektpoB. CniekTpsl ucnyckanusi. CiekTpbl
norJomeHus. YiprpaduoneroBoe U HHPpaKpacHoe
n3iydeHus. PentrenoBckue aydn. X npuposa u CBOKCTBA.

[IpakTueckue 3aHATUA

(B TOM 4nciie B popMe NPAKTHYECKOHN MOATOTOBKH)
N3yuenune n3o0paxeHus peIMETOB B TOHKOM JIMH3eE.
N3yuenue nntepdepeHuu u qudpakiuu cBeTa.
I'pagynpoBka CIIEKTPOCKONA U ONPEACIEHUE IJINHBI BOJIHBI
CIIEKTPaJIbHBIX JIUHHI.

Onpenenenne nokasarenst NPEJIOMIICHHS CTEKIIA
Omnpenenenne POKYCHOTO PACCTOSTHUS PACCEHBAIOIIICH
JIMH3bI

Omnpenenenre onTUYECKOM CUITbl U (POKYCHOTO PACCTOSTHUS
cobOuparome TUH3bI

Hab6utoieHue CromHoro v JMHeyaToro crekrpa
Hemoncmpayuu:

3aKkoHbl OTpak€HUsT M TIpenomsieHus cBera. [lomHoe
BHYTpPEHHEE OTpa)kKeHHUE. OnTnueckue puOOpBHI.
Nutepdepenniua cera. Hudpakuus csera. [lonspuzarus
cera. [lonmydyeHue cnexkTpa ¢ TIOMOIIBIO IPU3MBI.
[lonyyenne cmekTpa ¢ MOMOIIBIO  JUGPAKIUOHHON
pemerku. CrieKTpocKon
Omnpoc. BeinosiHeHne NpaKTUYECKUX 3aJaHUN

16
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6. DJIeMeHThI
KBaHTOBOM
usuku

TeOpeTI/I‘{CCKOC 06yLIeHI/IC

KBanToBasn onrtuka. KsantoBas rumoresa Ilnanka.
®otonbl.  Baemmwmit  QorosnexTpuueckuit 3 deKr.
Buytpennuit porospdexrt. Tumnsl poTo316MEHTOB.

®uzuka aroma. Pa3eurHe B3IVIIIOB HAa CTPOEHUE
BELIECTBA. 3aKOHOMEPHOCTM B  aTOMHBIX  CIEKTpax
Bozopoaa. AnepHas moaens atoma. Oneitel D. Pesepdopra.
Mopnens aroma Bomopona mno H. bopy. Ksanrtosele
reHepaTopBhl.
®u3uka aTOMHOrO0 Aapa. EcrecTBeHHas pauOaKTUBHOCTb.
3aKkoH paanoakTUBHOTO pacmana. CrocoObl HAOIIOECHUS U
perucTpanmu 3apspkeHHbIX gactull. Dddexr BaBunosa —
UYepenkora. CTpoeHne aToMHOTO sifpa. JledexTt macchl,
SHEPIUs CBSI3U U YCTOMYMBOCTH aTOMHBIX siA€p. SnepHble
peakuuu. MckyccTBeHHas palnOaKTUBHOCTD. JleneHue
TsDKENbIX anep. Llennas spepHas peakuus. YnpasisieMas
nenHas peakuus. Snepusiii peakrop. [lonyuenue
paZMOaKTUBHBIX U30TONOB U UX IPUMEHEHHUE.
buonornueckoe neiMCTBHE PaAMOAKTUBHBIX U3JIyYEHUH.
DJeMEHTapHbIEC YACTULIBI.

[IpakTueckue 3aHATUA

(B TOM 4ncJie B popMe NPAKTHYECKOHN MOATOTOBKH)
Pemenue 3ana4 o reme
Jemoncmpayuu
®otorddexT. JInHeluaTpie CHEKTPhl Pa3INYHBIX BEIIECTB.
W3nyuenue naszepa (kBaHTOBOro reHepatopa). CueTuuk
MOHU3HUPYIOLIUX U31y4YeHU. PelieHue TeCTOBBIX 3aJaHUU

15

JIP
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7. IBoJonus
Bcenennon

TeopeTtnueckoe o0yueHue

Ctpoenue u pa3putue Bcesennoii. Hama 3Be3gHas
cuctema — ["anmaktuka. Jlpyrue ramaktuku. beckoHeuHocTb
Bcenennoii. Ilonstue o xocmosornu. Pacmmpsromascs
Bcenennas. Mopens ropsiueit Beenennoi. CtpoeHue u
MIPOUCXO0XKIeHHE [ anaKTuk.

JBoonus  3Be3n. ['mmoresa  NMPOMCXOXKICHUS
CouHeuHoli cuctembl. TepmosiaepHslil cunres. [Ipobiema
TepMOsAEpHON »HepreTuku. OHeprusi ConHua M 3BE3N.

JIP
MP
I1P1-13
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Oomronus 38e31. [Ipoucxoxaenne ConHEUHON CUCTEMBI.
Jemoncmpayuu

ConneyHas cucreMa (MOJIEIb).

dororpaduu miaHer,

C/IeJIaHHbIE C KOCMUYECKHUX

30H10B. Kapra JIyHbI 1

TUTaHET.

Crpoenue u sBomtonus Beenennoit. Onpoc Boinonnenue

MPAKTUYECKHX 3aJaHHH

IIpomexyTounas arrectaums / gopma kouTpoJ : JIPK

HToro |

117

JJis XapaKTepUCTHKU YPOBHSI OCBOCHHSI Y4€OHOTO MaTepHralia UCTIONb3YIOTCS CICAYIOINe 0003HAYCHHUS :

1. — 03HAaKOMHUTENBHBIN (Y3HaBaHUE paHee N3YYCHHBIX 00BEKTOB, CBOWCTB);

2. — penpoayKTHUBHBIN (BBITOIHEHNE ACATEIBHOCTH 110 00pa3ily, MHCTPYKIUHU WU IO/ PYKOBOJCTBOM)

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIILHOE BBHITTOJIHEHUE JICATEIILHOCTH, PEIICHHE MTPOOJIEMHBIX 3a71a4)
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3. YCJIOBUSI PEAJTU3ALIMU TPOT'PAMMBI OBLLIEOBPA30BATEJILHOI
JUCHUATLIVHBI

3.1. TpeGoBaHus K MaTEPHAIBHO-TEXHUYECKOMY 00ECTICUCHHIO 00pa30BaTEeIbHON MTPOTrPaMMBI

Jns peanuszanmu  00pa3oBaTENbHON AUCHUIUIMHBL Du3uKa OpraHu3aius JI0JDKHA
pacnonarate MHGPACTPYKTYpoil, oOecreuuBarolleld MPOBEIEHUE BCEX BUJOB MPAKTUYECKUX
3aHATHUH, TPEYCMOTPEHHBIX Y4eOHBIM IJIAHOM, 00pa30BaTeIbHOM NMPOrpaMMoOn. A TakxKe:

- KaOuHeT 0011e00pa30BaTEIbHBIX TUCIUIIINH (KaOUHET QU3UKHN)

- OCHAIlleHUE KaOMHeTa

Ne | HawnmeHnoBanue 000pyaoBaHHs | TexHMYECKOe ONHUCaHNe

1. Cnenpanu3upoBaHHas MeOSIb U CHCTEMbI XpaHSHUS

OcHoBHOE 000pYIOBaHUE:!

Cton yueHHYeCKHi PErYJIMPYEMBIi 110 BBICOTE

CTya yYeHUYECKUI PEryaupyeMbIil 110 BBICOTE

JlononHUTEIFHOE 000PYI0BAHHKE:

MarautHo-MapKepHas Jocka / GaumuapT | MOAETh MOAXOAUT sl THChbMa (PUCOBAHUS)
MapKepaMd U IS pa3MelleHus: OyMaKHbBIX
MAaTEPHUAJIOB C MOMOILBI MATHUTOB

II. TexHudeckue cpecTBa

OcHOBHOE 000pYyIOBaHUE:

CeTeBoi GUILTP C IPEIOXPAHUTEIIEM

NHTepakTUBHBIN MPOrPaMMHO- | AMaroHaib  HMHTEPAKTHBHOM  JOCKA  JIOJDKHA
anmapaTHblii KOMIUIEKC MOOWIBHBIA HIJIM | COCTaBIATh HE MeHee 657 mroiMoB (165,1 cm); Uit
CTaHHOHapHBIfI, IIporpaMMHOE MOHUTOpPA TICPCOHAJIBHOTO KOMIIBIOTCPA H
obecreyeHue HOyTOyka — He MeHee 15,67 (39,6 cm),

wianmera — 10,57 (26,6 cm)!

JlonmoaHUTEIPHOE 000PYI0BAHHKE:

Kononku UL BOCHPOM3BEACHUS  3ByKa  JIFOOOM
MoauduKauu
Web-kamepa 110001 MouduKaum
I11. JIeMOHCTpallMOHHBIC Y4eOHO-HATJISAHBIC TTOCOOUS
OcCHOBHBIE:!
| HacrtonbHble KapThl | HET
JlonoHUTEIbHbIE:
| HAaCTEHHBIN CTEH]T | HET

- OCHAILCHHE NOMEIIECHNH, 3aJ€MCTBOBAHHBIX MPU OPraHMU3alUN CAMOCTOSTEIBHOU M
BOCIIUTATEIbHON paboThI:

MOMEILEHUS JUIsl OpraHu3alli CaMOCTOSITEIbHOM M BOCHUTATEIbHOW pabOThI JOIKHBI
OBITh OCHAIIIEHbI KOMIIBIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO MOJIKIIOUYEHUS K MH(POPMAITHOHHO-
TEJIEeKOMMYHUKAaIMOHHON cetu «MHTepHeT» UM oOecredeHueM JOCTyla B JIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO cpely 00pa30BaTeIbHOM OpraHu3aluy.

3.2. TpeboBaHUs K y4eOHO-METOINYECKOMY 00ECIIEUCHHIO
qu6H0-MeToz[qu<:Ka51 AOKYMCHTAaIUs 10 JUCHUITIIINHE BKJIFOYACT. JICKIIUH,

! Tlocranosnenne I'naBHOro canurapHoro Bpada Poccuiickoil @enepauun ot 28 cenrsops 2020 roma N 28 «O6
yTBepkaeHnn caHuTapHbix TnpaBmin  CIT  2.4.3648-20 "CaHuTapHO-3MUAEMHOJIOTHIECKHE TpeOOBaHUS K
OpraHM3aIsIM BOCIIMTAHUS U 00y4eHHs, OT/bIXa 1 03I0POBJICHHS A€TeH 1 MOJoAEKN"
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MpaKTUYeCKHe padoThl, pa3pabOTKy TEMAaTHKH O JOKJIaJaM, JUCKYCCHH, IPAKTUYECKHE
3a/laHusl, TepeYeHb BONPOCOB K TEKyLIeMY KOHTPOIIO, JpyruM ¢opMaM KOHTPOJIS,
MIPOMEXYTOYHOM aTTECTaLMU.

3.3. UuTepHeT-pecypcshl

1.Enunas  xomnekums — LJOP.  Ilpeamernas  xommekuuss — «®usuka»  http://school-
collection.edu.ru/collection

2.BuptyasbHblii GOH €CTECTBEHHO-HAYYHBIX U HAYy4YHO-TeXHHUYECKUX 3 (hekToB «DddhexTrBHAs
¢dusuka» http://www.effects.ru

3.4. IIporpammHoe obecneyenne, HuGppoBbie HHCTPYMEHTbI
Komemx obOecrieyeH HEOOXOOUMBIM KOMIUIEKTOM JIMIIEH3WOHHOTO W CBOOOIHO
pacIpoCTpaHsIeMOT0 MPOTPaMMHOT0 00ECIICUSHHsI, B TOM YUCJIE OTE€UECTBEHHOTO MPOU3BOJICTBA.
Ucnonp3ytorcs mporpamMmmsl, BXonsdiue B EQuHBIA peecTp pOCCHUCKUX MPOTpaMM JJIst
OJICKTPOHHBIX BBIYUCIUTCIILHBIX MAIIUH U 633 JaHHBIX, a TAKXKC pCCCTP COLUATIbHBIX COHCGTeﬁZ
«Auanexc. /luck  (mnss Windows)», Snrnpekc.Iloura, Power Point, BKontakre (vk.com),
Bebunap.py

3.5. OcHOBHasl Me4yaTHasi MM JJIEKTPOHHAS JIUTepaTypa

1. Msxumes, I'. S1. ®usuka: 10 kimacc: 0a30BbId U yrinyOn€HHBIM ypoBHH: y4ueOHuk / I'. Sl
Mskuies, b. b. Byxosues, H. H. Cotckuii; mox penakuueit H. A. IlapdentseBoit. — 11-e uza.
— Mocksa: Ilpocsemenue, 2024. — 432 c. — ISBN 978-5-09-112178-0. — Tekcr:
NIEKTPOHHBIA //  DnekTpoHHbII pecypc 1udpoBoil obpazoBatenbHOi cpeabl  CIIO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/132340

2.Msxumies, I'. S, ®usmka: 11 kimacc: 6a30Bblii w1 yriayOn€éHHbil ypoBHU: yueOHmk / I'. S
Mskumes, b. b. Byxosues, B. M. Hapyrun; nox penakmueit H. A. ITapdentseBoii. — 12-e u3.
— Mocksa: Ilpocsemenune, 2024. — 441 c. — ISBN 978-5-09-112179-7. — Tekcr:
JJICKTPOHHBIA // DNeKTpoHHBIM pecypc 1mdpoBoil  obpaszoBarenbHol cpeasl  CIIO
PROFo6Gpa3zoBanue: [caiiT]. — URL: https://profspo.ru/books/132346

3.6. lonotHuTEIBbHAS IEYaTHAS WJIH JJIEKTPOHHAsI JIMTEPATypa

1.Kacesanos, B. A. ®uszuka: 10 kiacc: yrmyOnéHHblid ypoBeHs : yueOHHK / B. A. KacbsiHOB. —
11-e u3n. — Mocksa: IIpocsemenne, 2023. — 480 ¢. — ISBN 978-5-09-103621-3. — Tekcr:
ANEKTPOHHBIA //  DneKkTpoHHBII pecypc 1udpoBoil obpazoBatenbHOi cpeapl  CIIO
PROFo6pa3zoBanue: [caiiT]. — URL: https://profspo.ru/books/132342

2.KacesiHoB, B. A. ®usuka: 11 xnacc: yrryOonénusnii ypoBeHb: yueOHuk / B. A. KacbsiHOB. —
11-e u3n. — Mocksa: IIpocsemienne, 2023. — 510 ¢. — ISBN 978-5-09-103622-0. — Tekcr:
JNEKTPOHHBIA // DIEeKTpOHHBIM pecypc 1mdpoBoii obpasoBarensHOM cpeapl  CITO
PROFoGpa3zoBanue: [caiiT]. — URL: https://profspo.ru/books/132476

3.7. CaoBapu, cIpaBOYHHMKH, HIUKJIONEIUN, NMEPUOAUIECKHE MATEPHAIbI (KyPHAJbI M
rasersl)
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http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
https://profspo.ru/books/132340
https://profspo.ru/books/132346
https://profspo.ru/books/132342
https://profspo.ru/books/132476

1. KYPHAJL «®N3UKA I'OPEHIM S 1 B3PLIBAY https://www.iprbookshop.ru/34036.html

2 KYPHAIT «®DU3UKA» https://iprbookshop.ru/11595.html

3. KYPHAIJIL. CEPUA ECTECTBEHHBIE HAVYKMU. iprbookshop.ru/23124.html
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA INIPOI'PAMMBI
OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI

KoHTpoib M oOmeHKa pe3yJbTaTOB OCBOCHHUS  00I1e00pa30BaTENbHOM  TUCHUIUIMHBI
OCYILECTBIISIETCA TPENOJAaBaTeIeM B IIPOLIECCE NMPOBENCHMS NMPAKTUYECKUX 3aHATHH, a TakkKe
BBINOJIHEHHSI 00YYAIOUIMMUCS MHIMBUAYAIbHBIX 3a/IaHUM.

Coneprxkanne 00ydeHUs XapaKTepucTUKa OCHOBHBIX BUIOB JICATEIILHOCTH
CTYACHTOB (Ha YPOBHE YUYEOHBIX NCHCTBUIA)
BBEJIEHUE VMmenus IIOCTAaHOBKU ejen JIeATEILHOCTH,

IUTAHUPOBAHMSI ~ COOCTBEHHOW  JIGATEIBHOCTH  JUIS
JOCTH)KEHHUSI  MOCTaBJICHHBIX  LEJEeH, MpPeJBUJICHUS
BO3MOJKHBIX PE€3YJIbTaTOB JTUX JIEUCTBUH, OpraHU3alllU
CaMOKOHTpPOJII M OLICHKH IIOJIyYEHHBIX pPE3YyJIbTATOB.
Pa3ButHe CnocOOHOCTH SICHO M TOYHO H3JlaraTh CBOU
MBICITH, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUYKY 3PEHMS,
BOCIIPUHUMATh U aHATU3UPOBATH MHEHHSI COOECETHUKOB,
MIpU3HaBas MPaBO JPYTrOro 4ejoBeKa Ha MHOE MHEHHE.
[MpousBenenne wu3MepeHUs (UINYECKUX BEIUYUH H
OIICHKA TpaHuULIbl MOTPEIIHOCTEN W3MEpPEHU.
IIpencraBnenue rpaHULbl NOTPEHIHOCTEH W3MEPEHUU
IpU TOCTPOEHUU TIpadukoB. YMeHHE BBICKA3bIBAThH
TUIOTE3bl ISl OOBSICHEHHST HAOJIOaeMbIX SBICHUIA.
YMeHue npenyaratb MOJAEIH SIBJICHUN. Y Ka3aHUE rPaHuIl
MPUMEHUMOCTH  (U3WYECKUX 3aKOHOB. V3nmoxeHwue
OCHOBHBIX MOJIOKEHUN COBPEMEHHON HAYYHOW KAPTHHBI
mupa. llpuBeneHue npuUMEpPOB BIMAHHUS OTKPBITUH B
¢uzuke Ha Tporpecc B TEXHUKE M TEXHOJIOTUU
npousBoAcTBa. Mcnonbs3oBanue MHTepHeTa miid mOUCKA
HH(pOPMAITHH.

1.MEXAHUKA

Kunemaruka [IpeacraBinenne  MEXaHWYECKOIO  JABWKEHUS  Tela
YPAaBHEHUSIMH 3aBUCHMOCTH KOOPJIHMHAT M NPOCKLIHEH
CKOpOCTH OT BpeMeHH. [IpencraBieHne MeXaHUYECKOIo
JBIKCHUS Tella TpaduKaMy 3aBHCHMOCTH KOOPAHWHAT U
MPOEKIMENH CKOpOCTH OT BpeMeHu. OrnpezaeneHue
KOOpPAMHAT MPOWJICHHOTO IyTH, CKOPOCTH M YCKOPEHUSA
Tena 1o rpadukaM 3aBUCUMOCTU KOOPAUHAT U MPOEKIUI
CKopocTH OT BpeMeHu. OrmpeneneHue KOOpAUHAT
MPOMIEHHOTO IYTH, CKOPOCTHM M YCKOPEHHsS Tena IO
YPAaBHEHUSM 3aBUCUMOCTH KOOPAMHAT W IPOCKLMI
CKOpOCTH OT BpeMmeHHu. lIpoBeneHne CpaBHHUTEIBHOIO
aHanusa PaBHOMEPHOTO u PaBHONEPEMEHHOTO
JBWKECHUN. YKa3aHUE HMCIOJb30BAHUS MOCTYyNATEIbHOTO
W BpAIllaTeIbHOTO JBWXCHUI B TexHUKE. [IpnobpereHue
omnbiTa pabOThl B TPYIIE C BBIIOJHEHUEM Pa3IUYHbBIX
COIMANILHBIX poJieil. Pa3paboTka BO3MOXKHOW CHCTEMBI
JEUCTBUM W KOHCTPYKLMH [UISl SKCHEPUMEHTAIBHOTO

ompeseieHus KUHEMATUYECKUX BEJIMYUH.
[IpencrasieHre HHGOPMAIIUU O BUAAX JIBHIKCHUS B BUJIC
TaOJIULIBI.

3aKkoHBI cOXpaHeHHs B MexaHuke | [I[puMeHeHne 3akoHa COXpaHEHUS UMIyJbca A
BBIYMCIICHUSI W3MEHEHHMM CKOpOCTEHM Tel IIpu HX
B3auMoOJIeHcTBUAX. MI3MepeHne paboThl CUII M M3MEHEHUE

24




KUHETHYECKOW SHEpruM Tena. Berumcienue paboThl cHi
Y U3MEHEHHs] KHHETUYECKOM SHEPIruu Tena. Beranciienue
MOTEHLIMAJIBHONW SHEPrUM TEJ B I'PABUTALMOHHOM IIOJIE.
OnpeneneHue  NOTEHUUATBHOM ~ JHEPTHUM  yOPYro
ne(hOpPMHUPOBAHHOTO TeJa M0 M3BECTHOW nedopmanuu u
kKecTkocTu Tena. [IpuMeHeHHMe 3akoHAa COXpaHEHUs
MEXaHUYECKOM »HHEpruu IIpu pacuerax pe3yJbTaToB
B3aUMOJICMCTBUM Te€Jd TPABUTALMOHHBIMUA CHJIAMH H
CWJIaMM YIIPYroCTH. YKa3aHHE TIpaHHL] IPUMEHHUMOCTH
3aKOHOB MEXaHMUKH. YKa3aHUE YUYEOHbIX TUCUUIUIUH, IPU
U3Y4YEHUH KOTOPBIX UCIOJIb3YIOTCS 3aKOHBI COXPaHEHMSI

2. OCHOBBI MOJIEKYJISIPHOW ®U3WKW U TEPMOJUHAMUKH

OCHOBbI KHHETHYECKOW TeopuH.
NneaJbHbIA ra3.

BbinonHeHNe  3KCIIEPUMEHTOB, clyXalux  JUId
000CHOBaHHS  MOJIEKYJISIPHO-KUHETHUECKOH  TEOpHH
(MKT). Pemenune 3amad ¢ NPUMEHEHHEM OCHOBHOTO
YpaBHEHUS MOJIEKYJISIPHO-KUHETHUECKONH TEOpPUM Ta30B.
Omnpenenenue mapamMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSSHUM Ha OCHOBAaHWU YPaBHEHHUS COCTOSIHUS
uaeanpHoro rasa. OnpeneneHye napaMeTpoB BELLECTBA B
ra3o00pa3HOM COCTOSHUU U IPOUCXOMSIINUX MPOIECCOB
no rtpadukam 3aBucumoctd p (T), V (T), p (V).
DKkcnepuMeHTallbHOE HccheaoBanue 3apucumoctu p (1),
V (T), p (V). IlpencraBnenne B Buae TrpaduKoB
M30XOPHOTO, nU300apHOTO u H30TEPMUYECKOTO
IIPOLIECCOB.  BpluncieHne  cpegHel  KMHETHYECKOU
SHEPruM TEIUIOBOTO JBUKEHHSI MOJIEKYJ IO H3BECTHOM
TEeMIIEpaType BellecTBa. BbICKa3blBaHUWE THUIIOTE3 JUIS
00BbsSICHEHUST HAOI01aeMbIX SBICHHUHN. YKa3aHHWE TPaHMUII
NPUMEHUMOCTH MOJIENIN «UACaTbHBIM Ta3» U 3aKOHOB

MKT.

OcHOBBI TCPMOANHAMHUKU

N3mepenne  koauvecTBa  TEIUIOTHL B Ipolieccax
TeIUIonepe1adHn. Pacyer  komuyecTBa  TEIUIOTHI,
HE00XO0IMMOTO JJIsl OCYIIECTBIICHHS 3aIaHHOTO TIpoIiecca
¢ Temuonepenayeid. Pacuer wu3MeHEHHs BHYTPEHHEU
SHEpPruM Ten, PaboThl M TNEPEIaHHOTO KOJUYECTBa
TEIUIOTBI  C  HWCIIOJIb30BAHWEM  MEpPBOro  3aKOHA
TepMOJUHAMHUKHU. Pacuer paboTbl, COBEPILIEHHON raszom,
no rpaduky 3aBucumoctu p (V). Beruucienne paboTh
ra3a, COBEpPUICHHOM NpH HM3MEHEHHH COCTOSHUS TIO
3aMKHyTOMY  1ukiay.  Beruucnenne — KII[  npu
COBEpIICHUH Ta30M pabOThl B TPOIECCaX H3MECHCHHS
COCTOSIHUSL 10 3aMKHyTOMy IMKIy. OObsicHeHHE
MPUHIUIIOB JICUCTBUS TEIUIOBBIX MalluH. J[eMOHCcTpanus
ponu (U3MKKM B CO3aHUUM U COBEPIICHCTBOBAHUU
TEIUIOBBIX ABUTaTene. M3m0KeHue CyTH 3KOJIOTHYECKUX

mpo0Jem, OOyCJIOBJICHHBIX ~ pabOTOW  TEIUIOBBIX
IIBHFaTeHeﬁ U OPCANIOKCHUEC NTYTHU HX PCHICHUA.
VYkazanue TpaHMII MPUMEHUMOCTH 3aKOHOB

TePMOJMHAMUKUA. YMEHHUE BECTH JIUAJIOT, BBICIYLIUBATH
MHEHHE OTIMOHEHTAa, Yy4aCTBOBATh B JUCKYCCHUHU, OTKPHITO
BBIpaXXaTh U OTCTaMBaTh CBOIO TOYKY 3pEHUs. YKa3zaHUE
Y4eOHBIX  JTUCIUIUIMH, TPH  HM3YYCHHH  KOTOPBIX
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HCIIOJIB3YIOT Y4IEeOHBII Marepuall «OCHOBBI
TEPMOJIUHAMKUY.

CBOICTBO MapoB, KHUIAKOCTEH,
TBePAbIX TeJl

W3mepenue BiaxkHOCTH Bo3ayxa. Pacuer kosmdecTBa
TEIUIOThI, HEOOXOAUMOTO Ui OCYILIECTBJICHHS Ipolecca
[IEpEexX0/1a BELIECTBA U3 OJHOI0 arperaTHOro COCTOSIHUS B
JIpyroe. DKCHEpUMEHTAIbHOE HCCIIEOBAaHHE TEIIOBBIX
CBOIICTB BELIECTBA. [IpuBenenue IIPUMEPOB
KalWUISIPHBIX SIBJIGHUH B OBITYy, HpPUpOJIE, TEXHHKE.
HCCHGI[OBaHI/Ie MEXaHUYECKNX CBOMCTB TBCPABIX TCII.
[Ipumenenne (¢u3MUECKUX TIOHSATHH W 3aKOHOB B
yu4eOHOM MaTepHuaie MpoeCCHOHATBFHOTO XapakTepa.
Ucnons3zoBanne MuTepHeTa ayis moncka WHPOPMAIUKA O
pa3paboTKax W MPUMEHEHHUSX COBPEMEHHBIX TBEPIBIX U
aMOp(HBIX MAaTEPHUAJIOB.

3. 9JIEKTPOJUHAMMUKA

DJIeKTPOCTATHKA

Brruucnenue cui B3aUMOJCICTBUSA TOYEUHBIX
QJICKTPHUYCCKUX 3apAaa0B. Breraucnenne HaIpsAKCHHOCTHU
ANIEKTPUUECKOTO TOJII OJHOIO0 U HECKOJbKUX TOYEUYHBIX
QJICKTPUYCCKUX  3apAaa0B. Brraucnenne IIoTCHIKaJIa
AIEKTPUUECKOTO TOJII OJHOTO U HECKOJbKHX TOYEUYHBIX
JNEKTPUYECKUX  3apsaoB.  M3mepeHue  pasHOCTH
MOTEeHIMANoB. M3MepeHue >SHEPruM 3JIEKTPUYECKOIO
TOJISL 3aPSKEHHOr0 KOHJIEHCaTopa. Beruucinenue sanepruu
ANEKTPUYECKOTO TOJs  3apsyKEHHOIO0  KOHJEHCATOopa.
Pa3paboTka miaHa W BO3MOXXHOH CXEMBI JCHCTBHIA
SKCIEPUMEHTAIBHOTO  OMNPENEICHUsI  JJIEKTPOEMKOCTH
KOHJICHCATOpa H JUAJIEKTPUYECKONM MPOHHUIIAEMOCTH
BeulecTBa. I[IpoBeaeHne  CpaBHUTENBHOIO  aHalIM3a
TPABUTALMOHHOTO U 3JIEKTPOCTATHYECKOTO MOJICH.

TlocTOSIHHBIN TOK

W3mepenue MOIITHOCTH JIEKTPUUYECKOTO TOKA.
U3smepenne OJIC U BHYTPEHHETO CONPOTUBIICHUS
UCTOYHHKA TOKAa. BBINONHEHHE pacyeToB CUIIbI TOKa U
HaIpsDKEHUH Ha ydacTKaX dJIGKTPUYECKUX —Lenei.
OObsicHeHHe Ha MpUMEpe 3JIEKTPUUECKOM LIeNmu C IBYMs
uctoyHukamu toka (3ZIC), B KakoM ciyyae HMCTOYHHK
AJIEKTPUUYECKOW  BHepruum  paboTaeT B pexuMe
reHepaTopa, a B KakOM — B peXUME NOTpeOuTes.
Onpenenenue  TeMmmeparypbl HUTH  HaKaJWBaHUS.
W3mepeHune ai1eKTpudecKoro 3apsijaa snekrpoHa. CHsTHe
BOJITAMIIEPHON XapakTepucTUKU 1uona. IIpoBenenue
CPAaBHUTEIBHOIO aHalW3a IOJIYIPOBOAHUKOBBIX JHOJOB
u TpuonoB. Hcnonb3oBanue HWHTepHeTa 11 MOUCKa
uHpOpMaun 0 MEePCIIEKTUBAX pa3BUTHS
MOJYIIPOBOXHUKOBOM TEXHHMKH. YCTaHOBKA MPUYMHHO-
CJICJICTBEHHBIX CBSI3EU

MarauTHble ABJIEeHUA

W3mepenne MHAYKUMA MarHUTHOrO MoJid. Beruuciienue
CHUJI, ICUCTBYIOIIMX HA MPOBOAHUK C TOKOM B MAarHUTHOM
TOJIE. Brranciaenue cui, JEUCTBYIOLIUX Ha
ANEKTPUUECKUH 3apsij, ABUKYIIUUCS B MAarHUTHOM TIOJIE.
HccnenoBanue ABIEHUIM 3IEKTPOMATHUTHOM WMHJIYKIIHH,
CaMOMHIYKIIMU. BbIYHCIIEHNEe SHEPrUM MarHUTHOTO
TTOJISL. OObsicHeHHE NpUHIINANA JIeHCTBUSA
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anektpoasuratens. OObsSCHEHHWE TPHHLIUNA JECUCTBUS
reHeparopa AIEKTPUIECKOTO TOKa u
AIIEKTPOU3MEPUTETBHBIX puOOpOB. OOmbsicHeHne
MPUHITMTIA JACHCTBUS Macc-CrieKTporpada, ycKopuTenen
3apsokeHHBIX dacTuil. OOBSCHEHUE PO MarHUTHOTO
noJist 3eMJIM B JKU3HU PACTEHUH, )KMBOTHBIX, YEJIOBEKA.
[IpuBeneHre npPUMEPOB MPAKTUYECKOTO MPUMEHEHUS
W3YUYEHHBIX SIBJICHHM, 3aKOHOB, MPHUOOPOB, YCTPOMWCTB.
[IpoBeneHne  CpaBHUTENBHOIO  aHalu3a  CBOMCTB
ANEKTPOCTATUYECKOT0,  MAarHUTHOIO WU BUXPEBOIO
anekTpuyeckux moineil. OObsicHEeHMe Ha TNpuUMepe
MarHUTHBIX  SIBICHUM, mouyeMy  (QHU3UKY  MOXHO
paccMaTpuBaTh Kak MeTa JUCHUILIUHY.

4. KOJIEBAHUSA U BOJIHbBI

MexaHnuyecKkHe Kojed0aHus

HccnemoBanue  3aBHCHUMOCTH — TIEpUOAA  KOJICOAHWMIA
MaTEeMaTHYEeCKOr0 MasTHHKAa OT €ro JJIMHBI, MacChl H
aMIuMTy Il konebanuii. MccnemoBaHue 3aBUCUMOCTH
nepuoia KojiebaHui Ipy3a Ha MPYKUHE OT €r0 MacChl U
JKECTKOCTH TIPYXUHBI. Beruucienune nepruoaa KoneOaHuit
MaTeMaTUYECKOTO MasiTHUKA MO WU3BECTHOMY 3HAYCHHIO
ero JauHbl. Beruucienue nepuoaa kosjaedaHuil rpysza Ha
MpYKUHE MO M3BECTHBIM 3HAYECHUSIM €ro MacChl U
JKECTKOCTH IIPY>KUHBL. Bripabotka HaBBIKOB
BOCIIPUHUMATh, aHAJU3UPOBaTh, IMepepadaThiBaTh W
OpeabABIsATh  WHPOPMAIMIO B COOTBETCTBHHM  C
MOCTaBJICHHBIMU  3ajadyamu. llpuBeneHue npuMepoB
aBTOKOHe6aTeHBHHX MEXaHHNUYCCKUX CUCTECM.
IIpoBeneHne KaccubUKaANK KOJICOaHNH.

Yupyrue BoJIHBI

W3mepenue nnuHBI 3ByKOBOW BOJHBI IO pe3yJIbTaTaM
HaOMIOAeHUH  UHTEepQEepeHIMH  3BYKOBBIX  BOJIH.
Habnronenue u oObsicHeHUE SABICHUA UHTEPPEPEHIINH U
Iudpakuuy  MexaHudeckux BoaH. IIpencraBnenue
oOnacTeil MpUMeHEHHs yIbTPa3ByKa M MEPCIEKTUBBI €T0
UCIIOJIb30BAaHUS B PA3IMUHBIX 00ACTAX HAYKU, TEXHUKHU,
B MeauuuHe. V310kxeHne CyTH 3KOJOTHUECKUX MPOodIIieM,
CBA3aHHBIX C BO3JEHCTBUEM 3BYKOBBIX BOJIH HA OPTaHU3M
YEJIOBEKA.

DJIeKTPOMATrHUTHbIE KoJe0aHusl

Habmronenue OCLMJIJIOTpaMM rapMOHUYECKUX
KosebaHui  cuiabl  TOKa B Uenu.  V3MepeHue
AIIEKTPOEMKOCTH KOHJIEHCaTopa. N3mepenue

WHIYKTUBHOCTh KaTymIkd. VcciaenoBaHue — sIBICHUS
AIIEKTPUYECKOTO pe30HAHCa B MOCIEAOBATEIbHON IEMH.
ITpoBenenue aHaJIOTHH MEXTY du3nuecKkuMu
BEJIMUYMHAMH, XapaKTEPU3YIOIIUMU MEXaHUYECKYI0 H
AIIEKTPOMArHUTHYIO KoJjieOaTenbHble cucTeMbl. Pacuer
3HAYEHUI CUJIBI TOKA M HANPSHKEHUS HA dJIEMEHTax IenH
IIEPEMEHHOT0 ToKa. MccaenoBanue NMpuUHIMNIA ACHCTBUS
Tpancopmatopa. HccrnenoBanue mnpuHIMNa JeHCTBUS
reHepaTopa  I[EPEMEHHOro  Toka. Vcmonb3oBaHue
WutepHera ang noucka MHGOPMAMU O COBPEMEHHBIX
cnoco0ax nepeaayy 3IEKTPOIHEPTHH.

9J1€KTpOMaFHI/ITHI>Ie BOJIHBI

OcylIecTBICHHE  pajgudonepesadyd W paguolpueMa.
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HccnenmoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJH C
TTOMOIIIBIO MOOWMIJIBHOTO tenedoHa. PazBurtne
IHEHHOCTHOI'O OTHOLICHUS K I/I3y‘Ia€MI>IM Ha ypOKaX
($bU3UKH 00BEKTaM U OCBAaWBACMBIM BUAM JCATEIHHOCTH.
OObsicHEHHE TNPUHLUUIHUAIBHOTO pa3IMyus TPUPOIBI
YIOPYTUX M JJICKTPOMAarHUTHBIX BOJH. M3mokeHue cyTH
3KOJOTHYCCKUX HpO6J’I€M, CBSsI3aHHBIX C
AJICKTPOMArHUTHBIMU ~ KOJICOAHUSIMA U BOJIHAMH.
OObsicHEeHME  pOJM  JJEKTPOMAarHUTHBIX  BOJH B
COBPEMEHHBIX HcClIeoBaHusAX BeeleHHOM.

5. OIITUKA

IIpuponaa cBera

IIpuMeHeHHe Ha MpPaKTUKE 3aKOHOB OTPaKECHUA W
IIPEJIOMJICHUSI CBETA MPH pelieHuH 3anad. OmnpeneieHue
CHEKTPaJIbHBIX TPaHHULL 4yBCTBUTEIBHOCTU
YeJIOBEYECKOT0 TJa3a. YMEHHE CTPOUTh H300pakeHUs
IIPEIMETOB, JaBacMble JINH3aMH. Pacder paccTosiHUs OT
JTUH3BL 10 U300pakeHus npeamera. Pacder onTuyeckon
CHJIBI TMH3BL. MI3Mepenne poKyCHOTro pacCTOSTHUSI JIMH3BI.
HcnpiTaHue Mojielieli MUKPOCKOIIA 1 TeIeCKona

BoaHoBBIe CBOMCTBA CBETA

Habmronenue SBJICHUS UHTEepEpEHINH
DIIEKTPOMArHUTHBIX ~ BONH.  HaOnromenue — siBIeHUS
JUQpPaKkLUU  3JIEKTPOMArHuTHbIX BOJH. HabGmonenue
ABJIGHUS ~ TOJSPU3aLUU  DJIEKTPOMAarHUTHBIX  BOJIH.
M3mepeHue JUIMHBI CBETOBOH BOJIHBI IO pe3yJbTaTaM
HaOmronenust sBneHus wuHTepdepenunu. Habmronenue
aBleHus nau¢pakuuu cera. HaOmroneHue sBieHus
noJjsipu3alu M gucrepcuu ceera. [louck pasznuuuii u
CXO/ICTBA MEXIY IU(PPAKLUOHHBIM M TUCIEPCHOHHBIM
cnektpamu. [lpuBeneHue mpUMEpPOB TNOSBIECHUS B
OpUPOJE U UCHOJb30BAHUSA B TEXHUKE SIBICHUH
uHTeppepeHy,  TUQpaKIuy, NoJsIpU3alul |
qucriepcun cBeta. llepedncrieHne MeTONOB IO3HAHMA,
KOTOpBIE HCIIOJIb30BAHBl NPU H3YYEHUM YKa3aHHbBIX
SIBJICHU.

6. 2JJIEMEHTBHI KBAHTOBOM ®U3UKH

KBanToBasi onTukKa

Habmonenue (OTORIEKTPUIECKOTO s dekra.
OO0bsicaenne 3akoHOB. CTOJIETOBAa HA OCHOBE KBAaHTOBBIX
MpeACTaBlIeHUM. Pacuer MakCHUMalbHOM KHHETHYECKOU
SHEPTUU AJIEKTPOHOB NpU (poTornmekTprueckoM 3ddexre.
Omnpenenenre pabOTHl BBIXOJA DJEKTPOHA MO Tpaduky
3aBUCUMOCTH MAaKCHMaJbHOM KHWHETHYECKOW DSHEPruu
(OTORIIEKTPOHOB OT YacTOTHI cBeTa. M3mepenue paboTh
BBIXO/JIa 3JIEKTPOHA. [Tepeuncnenne puOOpoB
YCTaHOBKH, B KOTOPBIX IPUMEHSETCS O€3MHEPIIUOHHOCTh
dorosdpderra. OObACHEHHE KOPIMYCKYJISIPHO-BOIHOBOTO
nyanu3Ma CcBOMCTB  (oToHOB. OOBSICHEHHE  POIU
KBAHTOBOH ONTHUKU B Pa3BUTUU COBPEMEHHOU (DU3HKH.

Pduzuka atoma

Habmoienne nuHeWyaThIX CIEKTPOB. Pacder 4acToTh U
JUTHHBI BOJTHBI UCITYCKaeMOT'O CBETa IMPH MEPEX0JIe aToMa
BOJIOpPOJa W3 OJIHOTO CTAI[MOHAPHOTO COCTOSIHHSI B
npyroe. OOBICHEHHE TMPOUCXOXKIEHUS JUHEHIATOrO
CICKTpa aTroMa BOJIOpOJia M pa3jinyMs JIMHEHYAThIX

28




CIIEKTPOB Pa3IUYHBIX ra3os. UccnenoBanue
nuHeHvyaToro cnekrpa. McciaenoBanue npuHIMNa paboThI
JTIOMUHECIIEHTHON Nammbl. Habmronenne u oObsicHEHUE
NpUHIMNA JOelcTBUs Jaszepa. [lpuBegeHue mnpuMepoB
MCIIOJIb30BaHUS Jla3epa B COBPEMEHHON HAayKe U TEXHUKE.
Ucnons3zoBanne MuTepHeTa ayis morcka WHPOpMAIUKA O
MepPCIEKTUBAX MPUMEHEHHUSI Jla3epa.

Du3uKa AaTOMHOT0 AIPa

HaGmronenue tpekoB anbda-vyactuil B kamepe BuibcoHa.
PeructpupoBanue SACpHBIX M3IYyYEHHH C IOMOILIBIO
cuetunka ['eiirepa. Pacuer sHeprum CBSI3U ATOMHBIX
anep. OrmpeneneHue 3apsga M MaccoOBOTO  4ucia
aTOMHOTO  si[pa,  BO3HMKAIOIIEr0 B  pe3yJbTare
PaIMOAaKTUBHOIO  pacmnaja. BeluucieHue dSHEpruu,
OCBOOOKIAIOUIecsl TMpU  pajMOaKTUBHOM  pacraje.
Ornpenenenue MPOJIyKTOB sIIepHOM peaKIuu.
Brruucnenue sHeprun, 0CBOOOKIAIOMIECHCS TIPH SIIEPHBIX
peakuusx. I[loHMMaHMe TPEUMYIIECTB M HEAOCTATKOB
WCIIOJIb30BaHNUS. AaTOMHOM DJHEPrUM W HOHU3UPYIOIIUX
U3JIy4eHUI B MPOMBILUIEHHOCTH, MeauuHe. M3no0xenue
CyTH  D3KOJOTMYECKMX  mpoOjeM,  CBSI3aHHBIX  C
OMOJIOTMYECKUM JICWCTBUEM PAAHOAKTUBHBIX M3ITYYCHHIA.
[IpoBenenue kaaccUPUKALUU AJIEMEHTAPHBIX YACTHI] 1O
uX (U3NYECKUM XapaKTepUCTHKaM (Macce, 3apsny,
BPEMEHHU KM3HU, CIIUHY | T.1.). [loHMMaHnue nmeHHocTen
HAYYHOTO MO3HAHUSI MHUpPa HE BOOOIIE ISl YeIOBeYEeCTBA
B LEJIOM, a M Kaxaoro oOydarouerocs JHYHO,
LIEHHOCTEHN OBJIaJCHUS METOJOM HAYYHOT'O MMO3HAHMS AJIs
JOCTIKEHHUSl yclexa B JII0OOM BHIE MPaKTHYECKOMN
JIeATEITbHOCTH.

7. 9BOJIIOIM S BCEJIEHHOM

CTpoeHue 1 pa3BUTHE BCEJIEHHOM

HaGmronenne 3a 3Besmamu, JIyHoil M T1utaHeTamu B
teneckorn. HabmoneHne CONMHEYHBIX MATEH C MOMOIIBIO
TEJIECKONa W COJIHEYHOro »dKpaHa. lcnonbs3zoBanue
WuTtepHera ans TOWCKA H300paXeHUM KOCMUYECKUX
00bekTOoB W wuHpopMmammum 00 WX OCOOECHHOCTSX.
OO6cyxneHne  BO3MOXXHBIX  CIIGHapHEeB  HBOJIOLUU
Bcenennoi. Hcnons3oBanue HHTepHeTa Uil IOMCKA
COBpPEMEHHON HH(pOpMaUu O pa3BUTHH BceneHHOM.
Onenka wHpOPMAIUU C TIO3UIMM €€  CBOWMCTB:
JIOCTOBEPHOCTH, 00BEKTUBHOCTH, MIOJIHOTHI,
aKTyaJIbHOCTH U T.JI.

IBoJaronud 38e3a. 'mmoresa
npoucxo:xaeHusi CojiHeuHo
CHCTEMbI

Bbruucnenne  sHeprum,  ocBoOOXKAamoleics — mpu
TEpMOSIIEpHBIX peakuusix. DopmynupoBka mpodieM
TepMosiiepHOll  sHepreTUkH. OOBsACHEHHE BIMSIHUSA
COJIHEYHOM aKTMBHOCTM Ha 3emito. [loHumanue ponu
KOCMUYECKMX  HCCIEJOBaHMM, HUX  HAy4YHOIO H
HPKOHOMUYECKOT0 3HaueHus. OOCyk/IeHNE COBPEMEHHBIX
TMIIOTE3 O MPOUCXOKACHUH COITHEUYHOM CHCTEMBI.

P €3yJIbTaThl TIOATOTOBKU 06yqaromnxc;1 IIpHu OCBOCHHU I10 yqe6H0171 JAUCHUIIIIMHE OIMPCACIIACTCA

OLICHKaMHM:
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Onenka 5 craBUTCS B TOM cliyyae, ecid OOydyaroIIMHCS TOKa3bIBaC€T BEPHOE IOHUMAaHHE
(bU3UYECKO CYIIHOCTH pacCMaTpPUBAEMBIX SBJICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHH,
JTA€T TOYHOE OIPENEICHUE M HCTOJKOBAHUE OCHOBHBIX TOHSATUM, 3aKOHOB, TEOpUH, a TaKKe
MpaBWIbHOE ompejAeneHue (U3NYECKUX BEJIMYMH, UX E€IUHHUI] U CIOCOO0B H3MEpPEHUs;
NPaBUIBHO BBIMOJHAET YEPTEXH, CXEMbl M TpapHUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COIPOBOXKAAET paccKa3 HOBBIMU MPUMEPAMHU, YMEET MPUMEHUTh 3HAHUS B HOBOM CUTYyallUU MpU
BBINIOJTHEHUM NPAKTUYECKUX 3aJaHUN; MOXKET YCTAaHOBHUTH CBSI3b MEXKAY M3y4aeMbIM U paHee
M3Y4YEHHBIM MaTepHalioM o Kypcy (U3HKH, a TaK)Ke C MaTepuaioM, YCBOCHHBIM MPU U3y4YEHUU
JIPYTUX IPEIMETOB.

Ounenka 4 craBUTCS, €CIM OTBET OOYYaIOIIUNCS, yIOBIETBOPSIET OCHOBHBIM TPeOOBaHUSM K
OTBETY Ha OILIEHKY 5, HO JlaH 0e3 MCIOJb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX NMPUMEPOB, 0e3
MPUMEHEHUs 3HAHUN B HOBOM CHUTyaluu, 0€3 HCIOJIb30BAHMS CBSI3€H C paHee H3YUYEHHBIM
MaTepUajIoM U MaTEpUajOM, YCBOEHHBIM IPU M3YyYEHUHU APYTUX NPEAMETOB; €CIM ydalluhcs
JOTIYCTHJI OJIHY OHIMOKY MJIM He O0Jjiee IByX HEJOYETOB U MOKET UX UCIPABUTh CAMOCTOATEIBHO
WIN C HEOOIBIIONW TOMOIIBIO YUUTEJS.

Ounenka 3 craBUTCS, €CiaM OOYYarOUIUIiCS NMPaBUJIBHO MOHUMAaeT (U3UYECKYIO CYIIHOCTb
paccMaTpUBAaEMBIX SIBJIEHUH M 3aKOHOMEPHOCTEM, HO B €ro OTBETE, MUMEIOTCSH OTHAEIbHbIE
npo0esibl B YCBOGHUH BOIPOCOB Kypca (U3MKU, HE NMPENSTCTBYIOIINE JAaJbHENIIEMY YCBOSHUIO
IIPOrpaMMHOI0 MaTepuaja. Y4alluiicsi yMeeT MPUMEHATh IOJYUYEHHbIE 3HAHUS IIPHU PEIICHUU
IOPOCTBHIX 33Jad C MCIOJIb30BAaHMEM TOTOBBIX (OpPMYJ, HO 3aTpyIHSETCS, €ClIu TpeOyroTcs
npeoOpa3oBaHUsl HEKOTOPBIX (GOpMyN. YUEHHK MOXKET JIOIyCTUTh He Ooyiee OJHOM TpyOoi
OIIMOKM M JBYX HEJ0YETOB; WIM He Ooyiee ogHOW rpyOoil ommOku UM He Oojee JIBYX-Tpex
HerpyObIX OIIMOOK; WM OJHOW HerpyOoi OoIMOKM M TpeX HEJAOYETOB; MM YETHIPEX WIIH IISITH
HEI04YETOB.

Ounenka 2 craBuTcs, eciay 00ydarolMiics HEe OBJIaie] OCHOBHBIMU 3HAHUSMHU U YMEHUSIMH B
COOTBETCTBUU C TPEOOBAaHUSMHU MPOrpaMMbl U JOMYCTHJI OOJbIIe OMMOOK M HEI0YETOB, UYeM
HE0OXO0IMMO JJISl OLICHKH 3.
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TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCIUITJIMHBI

B pamkax mporpamMmsl 00111e00pa3oBaTeabHON JUCIUIUIMHBI YCTaHABIMBAIOTCS TPEOOBaHUS K
pe3ysibTaTaM OCBOCHHUSI 00YUarOIIUMUCS IPOrPaMMBbl
JIUYHOCHIHBIX:

IPaKAAHCKOTO BOCIIUTaHUS:

c(OpMUPOBAHHOCTh ~ TPAXKJAHCKOM MO3UMIUU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUICKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHHE 3aKOHAa U
IIPABOIOPAIKA;

INPUHATHE TPAAULMOHHBIX HAIMOHAJIbHBIX, OOIIEYETOBEYECKUX T'yYMAHUCTHUECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTb IPOTHUBOCTOSATH MWJIEOJIOTUM HKCTPEMH3Ma, HalMOHAIW3Ma, KceHohoouw,
JUCKPUMMHALIMY IO COLIMAJIBHBIM, PEJINTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;

FOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B HHTEpEcax IpaKAaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 0011€00pa30BaTEeIbHON OpPraHU3alMy U JAETCKO-IOHOIIECKUX
OpraHu3alusix;

YMEHHME B3aUMOJEHCTBOBATh C COLUAIbHBIMU HMHCTUTYTAMH B COOTBETCTBUM C UX
(yHKIUSAMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM JEATEIBHOCTH;

NaTPUOTHUYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb POCCUICKON IPa)1aHCKOM MJIEHTUYHOCTH, MaTPUOTU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoauHON, TrOpAaocTH 3a CBOW Kpai, CBOIO
Poavny, cBOM S3bIK U KyJIBTYPY, IPOIJIOE ¥ HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U IPUPOHOMY
HaCJIEAUIO, MaMATHUKaM, TpaaulusM HaponoB Poccum, poctmxenusm Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

uzelHas yOeKJIeHHOCTb, TOTOBHOCTb K CIIY>KEHHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHMUE JYyXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;

c(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYALUIO0 M MPUHUMATh OCO3HAHHbBIE PEUICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTENSIM U (WJIH) APYTUM YJIEHAM CEMbH, CO3aHUIO
CEMbUM HAa OCHOBE OCO3HAHHOIO MPHUHATHA LEHHOCTEH CEMEHHOM >KHU3HH B COOTBETCTBUU C
TpaauLMsAMU Hapo10B Poccuu;

ACTETUYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOLICHMI;

CIOCOOHOCTH BOCTIPUHUMATh PAa3UYHbIC BUJII HCKYCCTBA, TPAIUIIUU U TBOPUYECTBO CBOETO
U IPYyTUX HAapOJ0B, OIIYIIATh YMOLIMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA;

yOEXKICHHOCTh B 3HAUMMOCTH JUISl JIMYHOCTU U OOIIECTBA OTEYECTBEHHOI'O U MUPOBOTO
UCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAJAULUN U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BHUAAX HCKYCCTBAa, CTPEMJICHUE NPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

(bu3UYECKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3JA0pPOBOTO M 0Oe30macHOro obOpa3a JKU3HH, OTBETCTBEHHOTO
OTHOLLIEHUS K CBOEMY 3/10POBBIO;

noTpeOHOCTh B (DM3MYECKOM  COBEPIICHCTBOBAHHWHM,  3AHATHAX  CIIOPTHBHO-
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03JJ0pPOBUTEIILHOM IEATEIBHOCTHIO;

AaKTHBHOE HENPUATHE BPEAHBIX MPUBBIYEK U UHBIX (JOPM NMPUUUHEHHUS Bpeaa GU3NYECKOMY
Y TICUXUYECKOMY 37J0POBBIO;

TPYJOBOTI'O BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K aKTUBHOM JIESATENIbHOCTH TEXHOJOTUYECKON U COLMaIbHON HaIllpaBI€HHOCTH,
CHOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATb M CAMOCTOSITENIBHO  BBIMNOJHATH  TaKylO
NeSITeNIbHOCTD;

UHTEpeC K paszIuuHbIM cdepam MpodecCHOHATBHON NesSTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp OyayIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO U CAaMOOOPA30BAaHHIO HAa MPOTSHKEHUM BCei
KU3HU;

HKOJIOTHYECKOTO BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh  AKOJIOTMUECKON KyJbTYphbl, IOHHUMAaHHE BIMSIHHUS COLMAIBHO-
SKOHOMMYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HAaHHE
MI00aTBHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIEHUE JEHCTBUI B OKpY’)KAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1eJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HENPUATUE NEUCTBUMN, IPUHOCSILUX BPE] OKPYKAIOLIEN CPELE;

yMEHHE IIPOrHO3UPOBATH HeOJ1aronpusiTHbIE HKOJIOTMYECKUE MIOCJIEACTBUS
npeIpPUHUMAEMbIX JEHCTBHIA, TPEIOTBPAIIATh UX;

pacIilipeHHe OMbITa JAEATEIbHOCTH IKOJIOTHYECKOM HAIIPaBIEHHOCTH;

LIEHHOCTU HAy4YHOTO ITO3HAHUS:

c(OpMHUPOBAHHOCTH ~ MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM M OOLIECTBEHHOW TPAKTUKM, OCHOBAaHHOIO Ha JUalore KyJjbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOW KYJIBTYpPbl KaK CpPEJICTBA B3aUMOIEHCTBUSA
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

OCO3HAaHHE LIEHHOCTH HAyYHOH AEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH MPOEKTHYIO U
UCCJIEIOBATENbCKYIO AESITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

MeTanpeIMeTHbIX:

OBRJaficHUEe YHUBEPCAIbHBIMH YU€OHBIMH TTO3HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENILHO (HOPMYJTUPOBATh W aKTYaJIM3MpPOBAaTh MpPOOJEMy, paccMaTpHUBaTh ¢
BCECTOPOHHE;

YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JJIsl CPABHEHUS, KilacCu(UKauu
1 0000IIIEHNS,

OTIPEIEIIATH 1IeIU IEATSILHOCTH, 33]1aBaTh MApaMETPhl U KPUTEPUHU MX JTOCTUKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHBOPCUHA B pACCMATPHUBACMBIX ABJICHUAX,

BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB IICIISM,
OILICHUBATh PUCKHU HOCJ'ICI[CTBI/Iﬁ JACATCIIbHOCTH,

pa3BUBaATh KPEATHBHOE MBIIUICHUE PU PEIICHUH XU3HEHHBIX TPO0IeM;

0) 60a30BbIE UCCIIEIOBATEIHLCKUE ICUCTBUS:

BJIJICTh HAaBBIKAMH Y4E€OHO-HCCIICIOBATEIBCKON M MPOCKTHOW JCATEIBHOCTH, HaBBIKAMU
paspenieHus mpooieM;

CIIOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB  PCIICHHS
IMMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

OBJIQJICHUE BHJIAMH JICATECIHLHOCTH 10 TIOJIYYCHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH,
IpeoOpa3oBaHMI0 M NPUMEHEHUIO B pPa3jMUHbIX Y4EeOHBIX CHUTyallMsiX, B TOM 4YHUCIE IMpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

dbopMUpOBaHHE HAYYHOTO THIIA MBIIUICHUS, BJIAJICHUC HAYYHOW TEPMUHOJIOTHECH,
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KITFOYEBBIMH MTOHATHSIMU M METOJIaMU;

CTaBUTh U (POpMyIHpPOBATH COOCTBEHHBIC 3aJa4ll B 0Opa30BATEIbHON ACATEIHHOCTH H
KU3HEHHBIX CUTYaIUsX;

BBISIBISITh  TIPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJlM3HpOBAaTh 3a/ady, BBIJBUTATh
TUIIOTE3Y €€ peIleHHs, HaXOAWUTh AapryMEeHThl Uil JI0Ka3aTelbCTBA CBOUX YTBEPXKICHHIH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PEIICHMUS;

aHAJIM3UPOBATh MOJyUYEHHBIE B X0JI€ PELICHUS 3aJjaul Pe3yJIbTaThl, KPUTHUECKU OLIEHUBATh
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBII OMBIT;

pa3pabaTbiBaTh IJIaH PEIICHUs MPOOJIEMbI C YUETOM aHajIn3a UMEIOIINXCS MaTepUalbHbBIX
¥ HEMaTepHAaJIbHBIX PECYPCOB;

OCYIIECTBIISATh LIEJCHANPABICHHBIN MOWCK IMEpPEeHoca CPEJICTB U CIIOCOOOB AEHCTBUS B
npo¢eCCUOHATIBHYIO CPEY;

yMETh [EPEeHOCUTh 3HAHUS B  IMO3HABATEIbHYI0 M  MPaKTUYECKyl0  00JjacTu
KHU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIEC UJEH, PEAIaraTh OpUrHHAIbHbIE TOIXOAbI U PELICHNS;

CTaBUTH MPOOJIEMBI U 337a4H, I0NYyCKAIOIINE aIbTepHATUBHBIEC PEILICHUS;

B) paboTa ¢ uHpopmaruei:

BJAJETh HABBIKAMH IIOJy4eHUS HMHPOpPMAUM ¥3 HMCTOYHUKOB PpA3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJIATh IIOMCK, aHaJlW3, CUCTEMATH3alMI0 M HHTEpIpPETaLUI0
uH(GOpMaIMU Pa3INnYHbIX BUIOB U (OPM MPEIACTABICHUS;

CO3/1aBaTh TEKCThI B PA3JIMYHBIX (hopMaTax ¢ yueToOM HazHA4YeHUS MHPOPMALIUU U LEIEBOM
ayJIMTOpUH, BBIOMpas ONTUMAJIbHYIO (JOPMY MPEACTABICHUS U BU3yalu3alluu;

OLIEHUBATh JJOCTOBEPHOCTh, JIETUTUMHOCTh MH(OpPMAIMM, €€ COOTBETCTBHE NPABOBHIM U
MOpaIbHO-3THYECKUM HOpMaM;

UCMOJIb30BaTh CpPEACTBA MH(MOPMAIMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHM3allMOHHBIX 3aJad C COOJIIOJEHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHus!, IPaBOBbIX U
3THUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

BNIQJIeTh HAaBBIKAMHM pAClO3HABaHUS U 3alUTHl  WHGpOpMaluu, HWHHOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBnaneHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

a) obuieHue:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCEX chepax KHU3HU;

pacrio3HaBaTh HeBepOalbHBIE CpeICTBA OOIIEHUS, MOHMMATh 3HAYEHHWE COLMAIBHBIX
3HAKOB, PACIO3HABATh MPEANOCHUIKNA KOHPIUKTHBIX CUTYAIHi U CMSATYATh KOH(IUKTHI;

BJIAJICTh PA3IMYHBIMU CITIOCOOaMU OOIIECHHS U B3aUMOJICHCTBUS;

apryMEHTUPOBAHHO BECTH TUAJIOT, YMETh CMATYaTh KOH(MIUKTHBIE CUTYAIINUU;

pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C MCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB;

0) COBMECTHasI IeATENbHOCTb:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHON U UHIUBUAYATbHON PaOOTHI;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX JCHCTBHH C y4eTOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JIeHa KOJICKTHUBA,

IPUHUMATh LIEJU COBMECTHOM JE€ATEJIbHOCTH, OPIraHW30BbIBATH U KOOPJIMHUPOBATH
NEHCTBUS MO €€ JOCTH)KCHHIO: COCTaBISITh IUJIAaH JACWCTBUI, pacHpeleNiaTh pPOJId C YYETOM
MHEHHH YYaCTHUKOB 00CYXIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJAJa U KaXKIOr0 y4acTHUKAa KOMaHJbI B OOHIMI pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

mpejiaraTb HOBBIE MPOEKTHI, OIEHUBATh WUJEU C TO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;
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KOOPJIMHHUPOBATh U BBHINOJMHATH pPAabOTy B YCIOBHSX pPEaAlbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

OCYLIECTBIISITh MO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKeHUe, OBITh MHUIIUATUBHBIM.

OBnajieHue yHUBEPCAIbHBIMU PETYJISTUBHBIMU JEHCTBUSIMU:

a) CaMOOPTaHMU3AITHUS:

CaMOCTOSITENILHO OCYIIECTBIISATh MMO3HABATEIBHYIO AESITENLHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW NEATEITHHOCTH U
YKU3HEHHBIX CUTYAIMSIX;

CaMOCTOSITENIbHO COCTABJIATH IUJIaH PELIEHUS MPOOJEeMbl C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUTEHU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM;

pacimupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCThH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM 3PYIUIMHN B Pa3HBIX 00JIacTAX
3HAHWI, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyIbTYPHBIH YPOBCHb;

0) CaMOKOHTPOJIb!

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLICHHBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIIa/IETh HABBIKAMHU MO3HABATENBHON periekcur Kak OCO3HAHUSI COBEPIIAEMBIX JCHCTBUN
Y MBICJIUTEILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCIIOJIb30BaTh IPUEMBI pe(hJIeKCHU TSl OLIEHKH CUTYyallud, BEIOOpa BEPHOTO PEILICHUS;

YMETb OIICHUBATh PUCKH U CBOCBPEMEHHO MMPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

B) OMOILIMOHANILHBIM UHTEJUIEKT, penoaaraiomui chopMUpPOBAaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOILIET0 CIIOCOOHOCTh MMOHMUMAaTh CBOE 3MOIMOHAJIBLHOE COCTOSIHUE,
BUJICTh HAIMIPABJICHUS Pa3BUTHSI COOCTBEHHOM AYMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHusl, BKJIIOYAIOIIETO CaMOKOHTPOJTb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCA K SMOIMOHATHHBIM
M3MEHEHUSIM U TIPOSIBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMHM, BKJIOUYAIOIIEH CTpEMJIEHHE K AOCTHKEHUIO LIeJId U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHUE JIEHCTBOBATH, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOLMOHAIBLHOE COCTOSIHHE NPYTHUX,
YYUTHIBATh €r0 TMPH OCYIISCTBICHAH KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEepPEKUBAHHUIO;

COIMATTbHBIX HABBIKOB, BKIFOYAIONIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JIPYTUMHU
JIOABMHU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTb KOHMINKTHL,

T') IPpUHATHE ce0s1 U APYTHUX JIOJICH:

MPUHUMATD Ce0sl, MOHMUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTBHl JAPYTHX JIIOJACH TIpU aHalu3e pe3yIbTaToB
NeSITeNIbHOCTH;

MIPU3HABAaTh CBOE MPABO U MPaABO JAPYTHX JIOJCH Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATH MUP C TIO3UIMH IPYTOro YelIoBeKa.

npeomemmuuix:

ITP6 1 chopmHupoBaHHOCTH MPEACTABIECHUN O POJIM U MecTe (PU3UKU M aCTPOHOMHU B
COBPEMEHHOW HAydYHOW KapTHHE MHpA, O CHCTEMOOOpasymineld posr (U3NKH B Pa3BUTHUU
€CTECTBEHHBIX HAyK, TEXHMKH ¥ COBPEMEHHBIX TEXHOJIOTHH, O BKJIQJ€ POCCUUCKHX U
3apyOeKHBIX YUYCHBIX-(QU3UKOB B pPa3BUTHE HAyKW; IMOHUMaHWE (U3MYECKON CYIHOCTH
HAOJI0JTaEMBIX SBJICHUH MUKPOMHpA, MAKPOMHUPA U MEraMHpa; MOHUMaHUE POJIM ACTPOHOMUHU B
MPaKTUYECKON JCSATEIBHOCTU YEJIOBEKA M JIaJbHEHIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH, POJIU
¢u3uku B GOpMUPOBAHUU KPYro3opa U (PyHKIHOHAIBHON TPaMOTHOCTH YeNIOBEKa JIJIsl pelieHus
MPaKTUYECKUX 3a/1ay;
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[1P6 2. copmupoBaHHOCTH YMEHHMI pacro3HaBaTh (hU3MUECKHE SIBICHUS (IIPOLECCHI) U
OOBSCHATP KX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpsSMOJIMHEHHOE JBIM)KEHHE, CBOOOJHOE MajleHHe TeJ, JABWKEHHE MO OKPYXHOCTH, MHEPIHS,
B3aMMOJIeiicTBHE Tel, KojebaTenbHOe ABM)KEHHE, PE30HAHC, BOJHOBOE ABIKEHUE; MUdQy3us,
OpOYHOBCKOE JIBKEHHE, CTPOCHHUE >KUIKOCTEH M TBEpHABIX Tell, M3MEHEHHEe o0beMa Tel Hpu
HarpeBaHuu (OXJIaX/JIE€HUHU), TEIUIOBOE paBHOBECHE, HCIIApeHHe, KOHJAEHCalus, IUIaBJICHHE,
KPUCTAJIIN3ALUs, KHUIIEHHWE, BIAXHOCTh BO3/yXa, CBSI3b CpPEAHEM KUHETHYECKOW DSHEpruu
TEIUIOBOTO JIBMKEHHUSI MOJIEKYJ ¢ a0COJIOTHOM TeMIepaTypol, MOBBIIIEHNE AaBJICHUS ra3a Mpu
€ro0 HarpeBaHWM B 3aKPbITOM COCYJE€, CBSA3b MEXKIY IapaMeTpaMH COCTOSIHUSI Ta3a B
M30IIpoLeccax; JIEKTPU3ALMs Tell, B3aUMOJICHCTBUE 3apsi10B, HarpeBaHUE MTPOBOJHHUKA C TOKOM,
B3aMMOJCMCTBE MAarHUTOB, JJEKTPOMAarHUTHas WHAYKLHSA, AECWCTBHE MarHUTHOrO IOJIA Ha
MPOBOJAHUK C TOKOM M JBWXKYLIMICS 3apsl, 3JEKTPOMarHUTHbIE KOJEOAaHHWS U BOJIHBI,
OpsSMOJIMHEMHOE pPacHpOCTpaHEHUE CBeTa, OTPaXKeHHWE, MpPeJOMIICHHE, HMHTepepeHIns,
Tudpakus ¥ MOJspU3alusl CBeTa, JUCHepcusi cBeTa; (OTOAIEKTpUUYecKuil 3Q¢eKT, CBETOBOE
JaBJICHHE, BO3HMKHOBEHME JIMHEHYATOrO CIEKTpa aToOMa BOJOpPOJA, €CTECTBEHHas U
UCKYCCTBEHHas pal0aKTUBHOCTH;

[1P6 3. BraseHue OCHOBOMNOJATAIOIIMMHU (U3UUYECKUMHU TMOHATHSIMU W BEJIWYMHAMH,
XapaKTepU3yIOUUMH  (U3NYECKUE MPOLECChl (CBSI3aHHBIMU C MEXaHUYECKUM JBUIKECHHEM,
B3aUMOJICHICTBUEM TeJ, MEXaHWYECKHMMU KOJEOAaHUSIMM M BOJHAMM; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IMPOLECCAMU; AJIEKTPUYECKUM W MAarHUTHBIM MOJISIMU,
JIEKTPUUYECKUM TOKOM, 3JEKTPOMAarHUTHBIMU KOJIEOAHUSMH U BOJHAMM; ONTHUYECKUMHU
SBJICHUSIMU;  KBAHTOBBIMM  SIBJICHUSIMM, CTPOCHHEM  aToMa M aTOMHOrO  f1pa,
paZvoOaKTUBHOCTBIO); BIAJACHUE OCHOBOIOJATalOIIUMU  aCTPOHOMHYECKMMH  IOHSTHUSAMH,
NO3BOJIAIOIMMHU  XapaKTEepHU30BaTh IMPOLECChl, MPOUCXOASIIME Ha 3Be3JaX, B 3BE3JHBIX
cucTeMax, B MEXraJaKTHUYecKOH cpeae; MABMKEHHE HEOECHBIX TeJl, HBOJIOLHUIO 3BE3] U
Bcenennoi;

[Ip6 4. BnameHue 3aKOHOMEPHOCTSIMHM, 3aKOHAaMU M TEOPUSMH (3aKOH BCEMHUPHOTO
tarotenusi, I, II m III 3axkoHbl HploTOHA, 3aKOH COXpaHEHWS MEXAHUYECKOW SHEPruH, 3aKOH
COXpPAaHEHHs UMIIyJbCa, NPUHLUI CYNEPHO3ULMHA CWJI, MPUHIUI  PABHONPABHOCTU
MHEPLHAIbHBIX CHCTEM OTCUE€Ta; MOJIEKYJSPHO-KUHETUYECKYI0 TEOPHIO CTPOCHHS BEIECTBa,
ra3oBbl€ 3aKOHBI, IIEPBBIN 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUsS JJIEKTPUUECKOTO 3apsia,
3akoH Kynona, 3akon Oma i yyacTka Lienu, 3akoH OMa JUIsl TTOJIHOM AJIEKTPUYECKON IIenH,
3akoH Jlxoyns - JleHna, 3aKOH 2JEKTPOMarHMTHOM MHIYKIUH, 3aKOH COXPAHEHHUs DHEPIUH,
3aKOH NPSAMOJIMHEWHOTO PaclpOCTPAaHEHHs CBETA, 3aKOH OTPa)KEHUsS CBETA, 3aKOH MPEIOMIICHUS
CBETA; 3aKOH COXPAaHEHMsI SHEPIHM, 3aKOH COXPAaHEHMs HMITYJbCa, 3aKOH COXpaHEHUs
NEKTPUYECKOr0 3apsiaa, 3aKOH COXpPaHEHMsT MaccOBOIO 4YHMCHA, MOCTyJaTel bopa, 3akoH
pPaZMoOaKTUBHOTO pacmaja); YBEpEHHOE WCIOJIb30BAaHUE 3aKOHOB W 3aKOHOMEpPHOCTEH mpu
aHaJIM3€e (PU3UUECKUX SBJICHUM U MTPOLIECCOB;

[IP6 5. ymMeHHe y4duTHIBaTh TPaHUIBI MPUMEHEHUS HM3YyYEHHBIX (DU3MUECKHX MOIeNeH:
MaTepuaibHas TOYKa, MHEpLUalbHAs CUCTEMa OTCYeTa, WACAJIbHBIM Ta3; MOJAEIU CTPOCHUs
ra3oB, *XKUJKOCTEH M TBEpPIbIX TEJ, TOUEUHBIN 3JIEKTPUUYECKUI 3apsij, saepHas MOJENIb aToMma,
HYKJIOHHAsI MOZIETTb ATOMHOTO SIJIpa MIPU PEUICHUN (PU3UIECKUX 3a]1a4;

[1P6 6. B1aieHue OCHOBHBIMU METOJIaMU HAy4HOTO MO3HAHUS, UCTIONB3YEMBIMU B (DU3HKE:
IPOBOAUTH MPSIMBIE U KOCBEHHbIE M3MEPEHHUs (PU3MUECKHX BEIMYMH, BbIOWpas ONTHMAaIbHBIN
crocod M3MEpeHHs U HUCIOJNb3ys M3BECTHBIE METOMABI OICHKH MOTPEIIHOCTeH H3MEPEeHUN,
IPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH C MCIOJIb30BAHUEM IPAMBIX
U3MEPEHHH, OOBIACHATH IMOJYYEHHBIE PE3yJIbTaThl, UCMONb3Yys (U3NYECKUE TEOPHH, 3aKOHBI U
NOHATHS, W JeNlaTh BBIBOJBI, COOJIOJATh NpaBWiIa OE30IacHOTO TPyAa NpPU TMPOBEICHHUU
UCCJIEIOBAaHHUM B paMKaxX y4eOHOTO SKCIIEpUMEHTA U y4eOHO-UCCIIeI0BATENbCKON A€ATeIbHOCTH
C HUCTOJIb30BaHUEM IH(PPOBBIX M3MEPUTEIBHBIX YCTPOMCTB M J1aOOPaTOPHOrO 00OpYIOBAHUS;
c(OpPMUPOBAHHOCTh MPEJCTABICHUA O METOJaX TMOJMyUYeHHUs HAyYHbIX AaCTPOHOMHYECKHX
3HAHHIA;
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[1P6 7. chopMUPOBAaHHOCTb YMEHHUSI pEIIaTh pacyeTHbIe 3a7ayd C SIBHO 3aJlaHHOMN
(u3nuecKkoil MOJENbI0, HMCMONb3Yys (U3MUYECKHe 3aKOHbl M MPHUHIIMIIBI; Ha OCHOBE aHajiu3a
YCIIOBHSA 33J]a4i BBIOUPATh (PU3UUECKYIO MOJIETb, BEIICIATh (PU3NYECKHE BETUUUHBI U (POPMYIIBI,
HEO0OXOUMBIE UISI €€ pEeIlIeHusl, IPOBOJAUTh PAcueThl U OLIEHMBATh PEAIbHOCTH MOJIYYEHHOIO
3Ha4eHUs (U3NYECKOM BEJIMYMHBI, pellaTh KauyeCTBEHHbIE 3a/laud, BBICTPAaWBasi JIOTMYECKH
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHHUI ¢ OMOpOoil Ha U3yYyeHHbIe 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3HUECKue SIBICHUS;

[Tp6 8. chopMUpPOBAHHOCTE YMEHUS NMPHUMEHSTH IOJyYEHHBIC 3HAHUS Ui OOBSICHEHUS
YCIIOBUI MPOTEKaHUs (PU3NUECKUX SBJICHUM B IPUPOE U AT IPUHATUS MPAKTUUYECKUX PEIICHHUH
B TIOBCEHEBHOM W3HU M oOecrieueHusi O€30MacHOCTH NpU OOpalleHUU ¢ OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHMS 3JI0pOBbsI U COONIOJIEHHS HOPM
9KOJIOTMUYECKOT0 TMOBEJCHHS B OKpY’KaIoIel cpesie; MOHUMaHue HeOOXOIMMOCTH MPUMEHEHUs
JOCTKEHUM (DU3MKM U TEXHOJIOTUH AT pallMOHAIEHOTO MIPUPOO0NOIb30BAHHUS;

[Ip6 9. chopmupoBaHHOCTH COOCTBEHHOW TIO3HMIIMH TIO OTHOIICHUIO K (HHU3HUYECKOM
UHPOpPMALIMK, TOIy4aeMOW M3 Ppa3HbIX HCTOYHMKOB, YMEHUH HCHOIb30BaTh LUPPOBBIE
TEXHOJIOTUH JUI TIOUCKA, CTPYKTYPHUPOBAHWS, MHTEPIIPETAMN W TIPEACTABICHUS YYCOHOH H
HAYYHO-TIOMYJISIpHOW HMH(OPMALMU; PAa3BUTHE YMEHMHA KPUTUYECKOrO aHajau3a I0JIydaeMon
uHbOopMaIuy;

[Ip6 10. oBnameHue ymeHHUSMHU paboOTaTh B TPYIIE C BBIIOJHEHUEM Pa3IHYHBIX
COLIMAJIbHBIX POJIEH, MIaHUPOBATh Pa0OTY IPYIIIbl, PALIMOHAIBHO paclpeAesisiTh e TeIbHOCTh B
HECTAaHAAPTHBIX CUTYyallUsX, aJeKBaTHO OLCHMBATH BKJAJ KaXKJIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelIeHrne paccMaTpuBaeMon POOIIEMBI;

I1p6 11. oBnagenue (chopMUPOBAHHOCTD MIPEICTABICHHI) MPAaBUIIaMU 3aIUCH (PU3NIECKUX
dbopmyn penpedHO-TOUCUHOM cucTeMbl 00o3HaueHui JI. bpaitst (1t ciaensix ¥ c1aboBUISIINX
00y4aromuxcs).
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KOMILVIEKT ONEHOYHBIX CPEJICTB TEKYIIET'O KOHTPOJIA
OU3UKA
13.01.10 JJEKTPOMOHTEP 110 PEMOHTY U OBCJIY’ KUBAHUIO
SJIEKTPOOBOPYJOBAHMUSA (ITO OTPACJIAM)

JIEKTPOMOHTEP N0 PEMOHTY H 00CJIYKHBAHHMIO 3JIEKTPOOOOPYA0BAHMA
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1.ITACIIOPT ONEHOYHBIX CPEJACTB

Martpuua y4eOHbIX 3aJaHU I

Ne HaumeHoBaHHE TEMbBI By KOHTPOJBLHOIO 3aJaHUS

1 BBenenue
[Ipaktuueckoe 3ausitue: (B
ToM umcie B (Qopme
MIPaKTUYECKON OJTOTOBKH):
IloaroTroBka K ompocy

2 | Tema 1. Mexanuka
[Ipaktuueckoe 3ansitue: (B
TOM ymucie B Qopme
MIPaKTUYECKON MOJTOTOBKH):
[ToaroroBka K
CTaHIapTU3UPOBAHHOMY
TECTy

3 |Tema 2. OcHOBBI  MOJNEKYISIpHOH  (QU3UKU U

TEPMOJIMHAMUKU [Ipaktnueckoe 3ansitue: (B

ToOM uymucie B Qopme
MIPaKTUYECKON MOJITOTOBKH):
[ToarotoBka K  TECTOBBIM
3aJIlaHuUsIM, OIIPOCY

4 | Tema 3. DnekTpoarHaAMUKA
[Ipaktuueckoe 3ansaTue: (B
TOM 49ucie B Qopme
MIPAKTUYECKON MOJITOTOBKH):
[ToaroroBka K orpocy
BrinmonHenue mpakTUYECKHX
3aJaHuN

5 | Tema 4. KosebaHus ¥ BOJTHBI
[Ipaktuueckoe 3aHsaTue: (B
TOM 4uciie B Qopme
MIPAKTUIECKON MOJITOTOBKH):
[loarotroBka K  pelIeHHIO
KpoccBopaa

6 Tema 5. Onrtuka
[IpakTuueckoe 3ansatue: (B
ToM uyucie B Qopme
MPAKTUYECKOU MOATOTOBKH):
[ToaroroBka K OIpoCy
BrinmonHeHne MpakTUYECKUX
3aJaHui

7 | Tema 6. DneMeHTHI KBaHTOBOW (DU3HKHU

[IpakTuueckoe 3ansATHe: (B
TOM 4uclie B Qopme
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MIPaKTUYECKON MOITOTOBKH):

IloarotoBka K  TECTOBBLIM
3aJaHUSIM

8 | Tema 7. OBomonusa Beenennoi
[Ipaktuueckoe 3aHsaTHe: (B
ToM gucie B Qopme
MPAKTUYECKOW TTOJITOTOBKH):

[ToaroroBka K onpocy
BrinonHenue mpakTUYECKHX
3aaHuN

KonTponbHuble  TECTBI 1O
WUTOTaM Kypca

2. OIMCAHME OHEHOYHBIX IPOLHEAYP I1O NIPOI'PAMME

Beenenue
Bonpocul k onpocy
1.  ®usuka — ¢pyHIaMEeHTaIbHAs HayKa O IPUPOJE.
2. EcrecTBeHHOHAy4HbII METOJ| MO3HAHMS, €r0 BO3MOXHOCTH W TPAaHUIBl NPUMEHUMOCTH.
OKCIEpUMEHT U TEOPHUs B IPOLECCE MO3HAHUS TPUPOJIBI.
3. MopenupoBaHue GU3NUECKUX SIBICHUNA U MPOLIECCOB.
4. Ponp 3kciepuMeHTa U TEOPUU B IIPOLIECCE TO3HAHUS IPUPOJIBI.
5.  ®wusnyeckas BenmuuHa. [lorpemmnoctn m3Mepenuit ¢usmueckux BennuynH. Dusznyeckue

3aKOHBI.
6.  I'paHuIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
7.  TlonsTue o HpU3NIECKON KapTUHE MUpAa.
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Tema 1. Mexanuka

Tecmosvle 3a0anus

Bapuanr 1
Ne Bonpocsl BapuanTbl 0oTBeTOB
3aaHus
1 o rpaduky onpeaeauTs NPOSKIUH CKOPOCTH U J =-10M
MIPOEKITUH MTEPEMEIICHUS OT BpEMEHH A) x T T s.=10t:
A
J. =102
B) € ; s5=10t;
10—
51 J. =-102
L 5 @) € ;s.=-10t;
t,c J =0
1)
J. =102
E) ¢ ;s.=-10t.
2 BbpeBHO MmibIBET 10 peke, OHO MOKOUTCS OTHOCUTENBHO | A)IUIBIBYIIEH HABCTPEUY JOJKE;
B)6epera;
C) nmpucranu;
J1)OOrOHSIOIIETO TEII0X0/1a;
E)BojbI1.
3 Masb4yrk OpOCHIT BEpTHKAIBHO BBEPX MSYHK U A)25m;
noiimarn ero uepes 2 ¢. Beicota Ha koTopyto nogusuics | B)15um;
M4 paBHa (ConpoTHBIIEHHEM BO3yXa MOMKHO C)Swm;
npenedpeus (g = 10 m/c?) 1)2,5m;
E)10m.
4 Tpu ueTBepTH CBOETO MyTH ABTOMOOMIIb MIPOILIEN CO A) 90xm/4;
J, =60xm/u B) 70xm/4;

CKOPOCTBIO !

> OCTAJIBHYIO YaCTh ITyTHU — CO
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CKOpPOCTBIO J, =80wm /. Cpennsist cKOpocThb fl; ggﬁﬁg’
aBTOMOOWJIS Ha BCEM IIyTH paBHa E) 64im/u,
Jlopoxxka umeeT GopMy MpsIMOYTOJIbHUKA, MEHbILIAs A) 0 1 49m;
cTopoHa KoToporo 21 M, a 6onpimas — 28 m. Yenosek, | B) 28m u 21m;
JBUTAsICh PABHOMEPHO, IIPOLLEI BCIO TOPOXKKY. [Ipu C) 21m n 28m;
3TOM €ro IyTh U NEPEMEILIEHUE PABHbI J)0uo0;

E) 98m u 0.
JIBa moe3na uayT HaBCTpeuy APYT APYry co A) 180m;
cropocsmu 91 =S0KM /Iy =S4 o ccanen ]é) ggM’
B IIEPBOM I10€3/1€ 3aMe€YaeT, YTO BTOPOH 1oe3] ) 90 IT/I’
IIPOXOJUT MUMO HETO B TEUEHUE BPEMEHU t = 6c. %; 6 OM,

M.

HJ’II/IHa BTOPOTI'O IMOoC3/1a

JlBa roe3zia uayT HABCTpeuy JApYr ApYyTry: OAUH
pa3roHseTCs B HAIPABICHUH HA CEBEP; APYrou —
TOPMO3HT B 10)KHOM HampasiieHud. HanpasneHus
CKOPOCTEH U YCKOPEHUI

A) CKOpOCTEN HE COBIAJAIOT; YCKOPEHUIN COBNAAAIOT;

B) ckopocTeil coBnafaoT; yCKOPEHH HE COBIAJIAl0T;

C) coBmanaror;

) ckopocTH MOTYT COBIAJATh U HE COBMAAATh, YCKOPEHUS
COBIIAJAIOT;

E) ckopocTu He cOBMaialOT, YCKOPEHUsI MOTYT COBIAJaTh U HE
COBIAJATh.

Ha pucyHnke npuBeieHa TPaeKTOPHUS JTBUKCHHS
MatepuanbHoii Toukn (KLMMP). Monyns
MepPEeMEIICHUS PaBEeH

A) 10m;
B) 5m;
C) 3m;
) 12wm;
E) 7m
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1

1

1 1 1 1 |

I I I I T

1 2 3 4 5 6

0

9 Heo6xoaumo nepenpaBUThHCS B CTPOTO A) B namnpaniienuu 4;
MIPOTHBOIOJIOKHYIO TOUKY Oepera peku. CKopocTh B) B Hanpasiienun 5;
JIOJIKM OTHOCHUTEJILHO BOJIBI B JIBa pa3a O0JIbIIe C) B nanpasnenun 1;
CKOpPOCTH Te€UYeHHUsI peKkH. BpiOepuTe HampaBieHne /1) B nanpasnenuu 3;
CKOpPOCTH JIOAKH. E) B Hanpasnenuu 2.
—

34
1 5
10 JIBa myTHUKA HAUMHAIOT IBUKEHUE U3 OJHOU TOUKH C

MMOCTOSTHHOM M OJMHAKOBOW CKOPOCTBIO 5 KM/4.
JIBMKEHUE ITyTHUKOB MPSMOJIMHENHOE. YTOII MEXIY
BekTOpamu ux ckopocteii 60°. ITyTHUKH yaangioTes
JPYT OT Jpyra cO CKOPOCTHIO

A) 5+ 2km/u :
B) 10xm/4;
C) 2,5km/4;
1) Sxm/u4;

E) SN3km/u
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Bapuanr 2

Ne Bonpocsl BapuaHThI 0TBETOB
1 PaBHOYCKOpEHHOMY IBMIKEHUIO, IPU KOTOPOM BEKTOp YCKOpeHMs HanpaBieH | A) Tomapko 1;
MIPOTUBOIOJIOKHO BEKTOPY CKOPOCTH, COOTBETCTBYET rpauk B) 1, 2.,3;
* C) Tonbko 2
JI) Tonbko 3;
E) 1,3.
2
3
»t.c
2 Teno ABUXKETCS IO OKPYKHOCTH € IMOCTOSTHHOM 110 MOAYJIIO CKOPOCThIO. Ecii | A) HE U3MEHHTCS;
CKOPOCTb YBEJIMYUTH B J[BA Pa3a, a paJinyCc OKPYKHOCTH OCTaBUTh B) ymenbuTcs B 4 pasa;
HEU3MEHHBIM, TO LIEHTPOCTPEMUTEILHOE YCKOPEHUE C) yBennuurcs B 2 pasa;
) ymenbmuTcs B 2 pasa;
E) yBeanuuTcs B 4 pasa.
3 TpamBaii, ABUrasch OT OCTAaHOBKH PaBHOYCKOPEHHO, mpoied myTh 30m 3a 10c. | A) 4,5m/c;
B koHI1e myTH OH IpHOOpPET CKOPOCTH B) 7,5m/c;
C) Im/c;
J) 6Mm/c;
E) 3m/c.
4 Ha pucynke npencrasieH rpaduk 3aBUCUMOCTH Iy TH, IPOHAEHHOTO A) 20m;
BEJIOCUIIEAUCTOM, OT BpeMeHH. [1yTh, MpOiiIeHHBIN BETOCUTIEIUCTOM 32 B) 12m;
HWHTEpBaJ BpeMeHHM oT t;=I1c 10 t,=4c, paBeH C) 15m;
1) 3m;
E) Om.
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15 - .
12f-~=-=====--- '
S
Ir-"""""", P!
1 | 1
6~ Lo
1 | 1 |
st--/ 0
Lo
1 1 ! 1 ! ’
0 1 2 34 5 t,c
[Toe3x 1ien nosoBUHY BpEMEHU t CO CKOPOCThIO Ji =T0ku/u, 5 MIOJIOBUHY g)) 2(5)KM//q;
— KM/4;
BpEMEHH — CO cxopocn,}oJ 2 =30KM /4. Cpe s cropocTs Moe3a C) 40km/u;
) 50xm/y;
E) 42xm/u.
VpaBHEHHE KOOPAMHATEI aBTOMOOMIIA X = 100+4t-3t, rae KoopauHaTa X - BM, | A) -6 METPOB;
Bpems t - B cek. KoopamHara aBTOMOOWIISI B HAYaJIbHBII MOMEHT BPEMEHU B) -3 meTpoB;
paBHa C) 3 metpa;
) 4 metpa;
E) 100 meTpoB
[Tpu ckopoctu 30 mM/c Bpemst mosTHOTO TopMOXxeHus 15 ¢. Moayis BekTopa A) 2m/c?;
YCKOpPEHHs paBeH B) 450 m/c?;
C) 3 m/c?;
J0) 15 m/c?;
E) 0.

Ecnu conpotuBiienne Bo3ayxa npeHeOpeyb, TO IBUKCHUH TN, OPOIICHHBIX
BEPTUKAITBHO, TOPU30HTAIBHO U MO YTJIOM K TOPU30HTY OOIIUM SIBIISICTCS TO,
91O

A) BO Bcex cilydasix JIBH>KCHHE MPSAMOJIUHEHHOE;

B) Bo Bcex ciyvasix ABMKEHHE PaBHOMEPHOE;

C) HayanbHasi CKOPOCTh 3HAYUTENILHO OO0JIbIIE
CKOpPOCTH TaJICHUS;

J1) BO Bcex ciyyasix Telo ABMXKETCS C YCKOPEHHEM g;
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E) Ha4daJibHasA CKOPOCTb 3HAUYUTCIIbHO MCHBIIC
CKOPOCTH IMaJICHUA.

9 [To rpadguky 3aBUCUMOCTH MOJTYJISI CKOPOCTH OT BPEMECHH OTIPEIICITUTE A) 18m/c?;
YCKOpEHHUE TPSIMOJIMHEMHO JBUXKYIIETOCS TeJla B MOMEHT BPEMEHH t=2cC. B) 3m/c?;
C) 9m/c?;
I 4,5m/c?;
LETTT> E) 12m/c2.
9 —— I
| I
6 I
Lo
3 : I
|
- —»
0 1 2 3 t.c
10 C Oamnu BbicoTO# 10M OpOCHIIM MY BEPTUKAIBHO BHHU3 C HAYAJIbHOM A) y=10-2t+10t;

CKOPOCTBIO 2M/C, IPH 3TOM YpaBHEHHE ABMKEHHS Msada (g=~10m/c?)

B) y=10+2t+5t%;
C) y=2t-10t%

D) y=10+2t-10t%;
E) y=10-2t-5¢.

OTtBeThI K TecTaM «MexaHuKa»

Ne papuanTa BapuanT 1 Bapuant 2

Ne 3apanus
1 B bl
1 E E
3 C bl
4 E E
5 E pl
6 B E
7 A A
8 B A
9 E B
10 Pl E
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Tema 2. OcHOBBI MOJIEKYJIAPHON (PU3NKH M TEPMOIUHAMUKHI

Tecmoesvle 3a0anus

Bapmuanr 1

1. Bannon BMecTuMocThio V) = 0,02Mm3, cozepKanuii BO3AyX moj AasinenueM p; = 4-10°T1a,
COEIMHSAIOT ¢ GAIOHOM BMECTUMOCTBIO V) = 0,06M3, M3 KOTOPOro Bo3yX Bbikaya. Haiitu
JaBJICHUE P,, YCTAHOBUBIIEECS B cocyax. TemmnepaTypa NOCTOSIHHA.

A) 10T]a.

B) 10~°T]a.

C) 2-10°a.

D) 10*ITa.

E) 10°Ta

2. Vxaxute ycnosue miasanus tena (F, — Apxumenosa cuia).
A) mg>Fy;

B) mg<F,;

C) mg=Fa.

D) mg<<F,;

E) mg>>F,

3. B HekoTopoM mporiecce IaBlieHHe WAeaTbHOTO Ta3a YMEHBIIMIOCH B 3 pasa, a 00beM
yBenuuuiics B 2 pa3za. Macca rasza — const. [Ipu 3ToM TemnepaTypa rasza

A) yBenuumiach B 2 pasa;

B) ymenbmunace B 3 pasa;

C) ymenbmunacse B 1,5 pasa;

) yBenuuunacs B 1,5 paza;

E) YMEHBIIMIACH B Jépaza.

4. T'a3 B konmuecTBe 1 kmonb npu aasienun 1 MIla u temneparype 127°C 3anumaet 06bem
(R=8,31/1/monp-K)

A) 0,1055m3;

B) 0,3324m3;

C) 0,3m3;

J1) 1,055m%;

E) 3,324m°.

5. I1nor, caenannbiii u3 10 6pesen 06bemoM 110 0,6 M3 kaxmoe (700Kr/M>, Pyora=1000kr/Mm?),
MMeeT MaKCUMAJIbHYIO TIOBEMHYIO CHITY

A) 17 kH;

B) 42 xH;

C) 60 xH;

) 19 H;

E) 18 xH.

6. B 5kr rasa conepxures 15-10%° monekys. Mossipaas Macc raza pasHa (N;=6,02-10%*monb ")
A) 30-103kr/mMoub;
B) 10-10~kr/mMoub;
C) 20:1073kr/mMob;
J1) 50-1073kr/MoB;
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E) 40-107*kr/Mob.

7. YToObI pu NOCTOSTHHOM JaBJICHUU T'a3a €ro TeMIlepaTypa yMeHbIInIach B 3 pa3a, 00beM rasza
HYKHO

A) yBenuuuTh B 6 pas;

B) He u3MeHsTh;

C) ymeHbIuTh B 3 pasa;

J1) ymeHbIINTS B 6 pas;

E) yBenuuuTts B 3 pasa.

8. Jlnst narpesanus 100r ceunna ot 15 10 35°C Hago coobmuts Temy 260 JIK TEmIoThI.
Onpenenurs ero yIeiabHy0 TEIIOEMKOCTb.

A) 260 x/(kr-K);

B) 1,3 JIx/(xr-K);

C) 0,26 x/(xr-K);

) 0,13 Tx/(xr-K);

E) 130 Jx/(xr-K).

9. Eciu Macchl MOJIEKYJT pa3IMUHbIX UJI€abHBIX TA30B Pa3IndaloTcs B 4 pa3a, a TeMIEpaTyphl
ra3oB OJIMHAKOBBI, TO CPEIHUE 3HAUEHUS KBaIPATOB CKOPOCTEU MOJIEKYI

A) OIMHAKOBBI;

B) otnuuarotes B 2 pasa;

C) ommuarorcs 8 pas;

1) otnnuarotcs B 4 pasa;

E) otnnyarotcs B 16 pas.

10. B xoopnunarax P, T u3o0paxensl n30X0psl (Macca ra3za 0IMHaKOBa BO BCEX MPOIECCaX).
MaxkcuManbHOMY 00BEMY COOTBETCTBYET Ipaduk

A) 4
B) 1;
C)2;
) 3;
E) 5.

Bapuanr 2

1.Ha nuarpamme p — V npuBeaeHsl rpaduky ABYX IPOLECCOB WCAIBHOTO rasa: MpH Mepexoe

n3lB2us2s3.
P
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3
0 pV

DTO mpoLecchl

A) N3o6apHoe oXJIaXKIeHUE U N30TEPMHUUECKOE PACITUPECHHE;
B) N300apHoe pacuipeHre U H30TEPMUIECKOE CKATHE;

C) U306apHO€e HarpeBaHue U U30TEPMUUECKOE PACILIUPEHHUE;
1) N300apHoe HarpeBaHue U H30TEPMUYECKOE CIKATHE;

E) N3o0apHoe oxnaxkaeHne u H30TePMUYECKOE CKATHE.

2. Ecnu macca MoJIeKyJTbl IEpBOTO HI€aTbHOTO Ta3a B 4 paza 00JbIIe MacChl MOJIEKYJIBI BTOPOTO
ras3a, a TeMIepaTypbl 00OHUX Ta30B OJMHAKOBHI, TO OTHOIIEHUE CPEIHUX KBaIPATHUHBIX

CKOpPOCTEW MOJIEKYJI Ta30B Ji

A) 1/4;
B) 1/2;
C) 2;
1) 8;
E) 4.

2 paBHO

3. B 6amtone 06beMoM 30 aM° HaXOAUTCA BOAOPOA 1o/ AaBiaeHreM 5 MIla mpu Temmepatype
27°C. Onpenenure Maccy rasa, CuuTas BOJAOPO UACATbHBIM Ta30M.

By, =207 "2 p =831 4" 9
e ° MOJb monb XK @
A) 1,2xkr,

B) 0,24kr;

C) 0,12xr;

A1) 60r;

E) 12r.

4. Ipy oXIaXeHUH UEATBHOTO Ta3a ero TeMneparypa ymensmmiack ot 711°C no -27°C. Tlpu
3TOM CPEJIHSASI CKOPOCTh TEIIOBOTO JIBHIKEHHSI MOJIEKYJT YMEHBIIIMIIACH B

A) 3 pa3a;

B) 2 pasza;

) \2pas :

n) V3P

E) 4 paza.

5. Temnepatypy cMecu, TOTYyYEeHHOU MTPH CMEIIMBAHUY JIBYX Pa3HBIX KUJIKOCTEH ¢ pa3HBIMU

TEMIIEPATyPaMK, MOKHO BBIYHUCIHTH O GopMyITe
Lh

A2 2
1, +1,

B 2 ;
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myt, +m,t,
m, +m
C) 1 2

Cily Gyl

c, +c¢
o "o

c,myt, +c,myt,

E) @™ +c,m,

6. KonuuecTBo BemecTBa B kKelne3Hol oTauBKe 06bemoM 28-107 m* paBHO (0THOCHTENBHAS
aTOMHas Macca kejie3a 56 r/MoJib, INIOTHOCTE kene3a 7,8:103 kr/m?)

A) 436,8kT;

B) 218,4xr;

C) 23,5:10% moneky;

1) 3900 moub;

E) 1800 momnb.

7. Ha p.V-auarpamme n300pak€HO HECKOJIBKO M30TEPM HcabHOro raza. Hanbomnee Bricokast
TEMIIEpaTypa COOTBETCTBYET U30TEPME

A)1; B) 2; O)5; 1) 4; E) 3.
8. Hucio Monekyn, coaepkaiumxces B Karie Bojabl maccoit 0,2 rpaMmma

& =185107° N, =6,0240% mom»™' 2
e MOJIb o

A)6,7-102%  B)6,7-10%; C) 6,7-10%; ) 6,7-1021; E) 6,7-10.

9. IIpu xonaencauuu 20 1 BoasHoro napa npu 100°C BeLAETNTCS KOIMYECTBO TEMLIOTHI
(r=22,6:10° 1x/xr)
A) 4 x]Ix; B) 4,55 x]JIx; C) 900 JIx; ) 455 JIx; E) 45,2 xJIx.

10. Temneparypa, Ipu KOTOPOH CpeliHss KBaJpaTUUHasl CKOPOCTh MOJIEKYJI KUCIOPOIa

_ & =3250° g =g31 4 9
J =400m/c, pasma € MOb mone XK @
A)S515K; B)411K; C) 205 K; 1) 309 K; E) 104 K.
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(SO NG T NG T NG T NS T NG T NS T N T NS T NG TN NG T Sy S gy S e S T T )
SOOI ANWNPA WL, OOVWOIN NP WN—=O

JTAJOHBLI OTBETOB

Ne BapuanTa Bapuanr 1 Bapuanr 2

3a/laHus
1 E C
1 C B
3 C C
4 E B
5 E E
6 C |
7 C A
8 E )|
9 i E
10 E C

Bonpocwl k onpocy

OmnpenenieHne uaeaIbHOTO Ta3a
OcHoBuble Tonoxkeuns MKT
Joka3zarenbcTBa K Kaxxaomy nosioxkennto  MKT

IlosscHUTB 3aBUCUMOCTH CHII MOJICKYJISIPHOT'O BSaHMOHeﬁCTBHﬁ OT paCCTOAHUA

OHpe,Z[CJ'ICHI/Ie OTHOCHUTEIIbHOU MOJ'ICKy.]'IHpHOﬁ MaCChbI

Ornpenenienre MOJISIPHONM MacChl
Urto onpenenser yucio ABorajapo?
UYem 00ycIIOBICHO 1aBiIeHUE Ta3za’?
OrnpenerieHre TeMnepaTypbl

. Uto o3HauaeT abCONIOTHBINA HYJIb TEMIIEpaTyphl?
. ®usndeckuii cmpica koddurmenta boapimana
. Onpenenenue U30MpoOLECCOB

. 3akoH bolns-Mapuotra

. 3akoH ['eit-JIroccaka

. 3akoH apns

. 3akoH JlanbTOHa

. Onpenenenne MKT

. Onpenenenye TepMOAMHAMUKI

. OnpeneneHue TEIIOBOTO paBHOBECHUS

. UTo Takoe BHYTpEHHSsIsI dYHEPTHs?

. OnpeneneHne KOJIMUECTBA TEIIOTHI

. PaboTa B TepMoiuHamMuKe

. IlepBbIil 3aKOH TEPMOANHAMUKHU

. UTo Takoe TenioBOW JBUTATENb?

. Onpenenenuie aguadbaTHOro mpoiiecca

. Uro Taxoe KIIJ[?

. UneanbHas TerioBas MalilHa

. Onpenenenue yaenbHOM TEIIOEMKOCTH

. OnpeneneHune yaelbHON TEMIOTHI IJIaBICHUS

. Onpenenenue yaenpHON TEIIOTH MAPOOOpa30BaHHS

Tema 3. DnekTpoaAMHAMHUKA

Bonpocwi k onpocy

51




1. DAIeKTpUYECKUM TOKOM HA3bIBACTCA ... 3apSIKCHHBIX YacTHll. (Hanpasnennoe ynopsaoouennoe
osudiceHue.)

2. Enununa snekTpuueckoro conpoTusienus. (1 Om.)

3. ®opmyna 3akona Oma mis yqactka nenu. (I=U/R)

4. OCHOBHOE JEICTBHE IIEKTPUUECKOTO TOKA. (MacnumHoe)

5. MomHOCTh paBHa OTHOIIIEHUIO pabOTHI KO ... (Bpemenu.)

6. 3aKOH O TEIJIOBOM JICMCTBUM TOKA MPUHAIUICKHUT ... ([[ocoymo-Jlenyy.)

7. Ilpm mocie10BaTeIbHOM CONPOTUBIECHUHU IIPOBOJHUKOB HAIPSKEHNE MTPSMO
NPOMOPLUUOHATBHO ... (Mx conpomuenenuio.)

8. Kak HaliTu o011ee conpoTHBIIEHNE TPOBOIHUKOB, COETUHEHHBIX

napamiensHo? (1/R=1/R;+1/R; R=R;R»/R;+R;)

9. IIpy4rHON CONMPOTHUBIIEHUS SIBISECTCS B3aUMOJICUCTBUE JBHXKYIIIUXCS

ANEKTPOHOB C ... (Monamu kpucmaniuyeckou peuiemxu.)

10. YcnoBuem CymiecTBOBaHUS JIEKTPUUECKOTO TOKA SIBISICTCS HAJTMYKUE CBOOOIHBIX 3apsI0B
u ... (Hanuuue snexmpuueckozo nos.)

11. Eguauna 3/1C. (1 B.)

12. DnekTpudyeckoe COMPOTHBICHNE 3aBUCUT OT JJIMHBI IPOBOJHUKA, TUIOMIAIHN TONEPEYHOTO
cedyeHus u ... (Pooa mamepuana.)

13. Bce moTpeOuTenu HaXOASTCs MO OJHUM U TEM K€ HANPSKEHUEM

npu (Ilapannenvrom coeounenuu.)

14. DnexTpudeckoe HaMpsHKEHUE U3MEPSIOT ... (80.1bmMmempom), KOTOPBIA JOTKEH

UMETH ... (borvwoe conpomusnenue.)

15. ®opmyina paboTsl sekTpudeckoro Toka. (A=1Ut A=FRt ,=U?/R*1)

16. 1 kBt*4 equanna ... (Pabomuwi)

17. ®opmyna D/C. (E=Acm/q)

18. KopoTkoe 3amMblKaHUE BO3HUKAET, €CIH ... (Buewnee conpomusnenue yenu mano.)

19. AMnepmeTp BKJIO4aeTcs B uenb. (Ilociedoeamensvho.)

20. [Ipu mapayieTbHOM COCIMHEHUU CUJIa TOKA B HEPA3BETBJICHHON YacTH

1enu pasHa ... (Cymme cun moxos 8 pazgemenenusx: l,; =I; + 1)

21. CTopoHHHE CHIIBI B OTJINYKE OT KYJIOHOBCKHUX ... (Henomenyuanvhoi.)

22. Cua TOKa paBHA MPOU3BEICHUIO CKOPOCTH JBHKEHUS DJIEKTPOHOB, UX 3aps/a, MO
MIOTIEPEYHOI0 CEUEHUsI IPOBOAHUKA U ... (Konyenmpayuu snexkmponos.I=enSV.)

23. DneKTpUYeCKHi TOK B IPOBOJHUKE co3aeTcs ... (C800600HbIMU dneKmpoHami.)

24. ®opmyna 3akoHa Jxoynsa-Jlenna. (O=IRt.)

25. Ilpu napamiensHOM COeIMHEHUH CHJIa TOKa MEHBIIIE B TOM IIPOBOJIHUKE, TIe
compoTuBiieHue ... (borvuie.)

26.Ilone, B M1000M TOYKE KOTOPOTO CHJIa ACMCTBHUS HA MArHUTHYIO CTPENKY OJUHAKOBa IO
MOJIYJIIO U HaIlPaBJIEHUIO (0OHOPOOHOE MACHUMHOE);

27.CunoBoe 1nofe, IeHCTBYIOIIee Ha ABIKYIIHUECS JIEKTPUUYECKUE 3apsia U Tena (MacHumuoe);
28.Enununa snexrpoemkoctd B CU (Dapao);

29.Enununa marautHou uHaykuuu B CU (Tecna);,

30.Kakoe mosie 00pa3yroT mopokAaroIIie APYT Ipyra MepeMEHHbIE JIEKTPUUECKOEe U MAarHUTHOE
noJie (1eKmpomacHumHoe);

31.CiocoOHOCTh pa3HOMMEHHBIX 3aPSAIO0B (npumacueamsbcs);

32 .Enununa uHayKTUBHOCTH (I enpu);

33.0cHOBHasI XapaKTePUCTUKA IIEKTPUUECKOTO OISl (HANPAHCEHHOCTD);

34.YcTpoiicTBO, MpeaHa3HAYCHHOE /JIsi HAKOIUICHUS 3apsifa U SHEPTrUH SIEKTPUUECKOro MO
(konoencamop);

35.YTto HaxoauTCs MKy IUIACTUH TUIOCKOTO KOHAEHcaTopa (Ousiekmpux);
36.[1onoXKuTenbHBIN HOCUTENH 3apsiaa (npomon);

37.01puniaTeabHbI HOCUTENb 3apsa (21eKmpon).
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38 Kyna HampaBieH BEKTOp MarHUTHOM MHAYKIMHM TOJs B TOYKE A, HaxoJdllelcs Ha OCHU
KpyTroBOT0 TOKa’(6npaso)

38. B uém 3awirouaercs SBJICHHE DJICKTPOMATHUTHOM WHAYKUUH (68 nosA6leHuu moka 6
NPOBOOHUKE NPU nepecedeHut UM MASHUMHO20 NoJis)

39. ABnenne Bo3HUKHOBEeHMA DJIC MHAYKIMM B IPOBOAHMKE B PE3yJbTaTe€ MU3MEHEHMs TOKA B
HEM HA3BIBAIOT... (CAMOUHOVKYUELL).

40. Tlouemy MarHuTHOE MoOJie BCerja sBIseTcs BUXpeBbIM noneM? (Ilomomy, umo cunogvie
JIUHUYU MACHUMHO20 NOJIAL 86Ce20d 3aMKHYMbl.)

41. Kak Ha3bIBAIOTCS JMHUHU, BJOJb KOTOPBIX B MAarHUTHOM IIOJI€ PacHoJlaraloTcs OCH
HEOOJIBIITUX MAarHUTHBIX CTPEIOK( MacHummbie)

42. Yto Takoe 3JIEKTPOMATHUT (KamyuwKa ¢ Hceie3HbiM CepOeyHUKOM GHYMPIL)

43. YV Kxakoro u3 MoJIIOCOB MpOsBIsETCS Hanlosiee CUIbHOE MAarHUTHOE JEHCTBUE Yy MarHura
(60371€ 060OUX NONIOCOB)

44. IcTOYHUK 3JIEKTPUYECKOTO MOJIS: (:1F000H 3JIEKTPUUECKU 3apsi)

45. B npoBOJHMKE OTCYTCTBYET 3JIeKTpuueckoe mnoisie. Kak ABMXKyTCs B HEM CBOOOJAHBIC
3apsOKEHHBIC YaCTHIIBI? (XA0MU4HO)

IIpakTHYeckasi MOATOTOBKA:

Pazpabotath npe3eHTanno 00 y4eHbIX, BHECIINX 3HAUUTEIIbHBINA BKJIa/l B pa3BUTHE

MEKTPOAUHAMUKH. [10ArOTOBUTE MHCTPYKIUIO IO paboTe € ANEKTPUUECKUMU prbopaMu

Pazpabotate npe3eHTanuo no Teme: «JIEeKTPOU3MEPUTEIIbHBIE IPUOOPHI».

Ha ctenne ymets pacno3Hath KOHTPOJIbHO-U3MEPUTEIbHbIE TPUOOPHI U X Ha3HAUCHUE.
Ilpakmuueckue 3adanus

3aganue 1 DiekrpocTaTuka

Ycnosue Tpu onuHakoBeIX TouedHbIX 3apspa ql=q2=q3=1 HKn HaxomsgTcs B Bakyyme
BEpILMHAX PAaBHOCTOPOHHErO TPEYrojibHUKAa cOo cTopoHOM 1=20 cM. Ompeneiautb MOIyJb U
HanpasiyieHue cuiel F, neiicTByrolel Ha OMH U3 3apsI0B CO CTOPOHBI IBYX JPYTHX.

Pemenne

ITo 3akony Kynona, cuia B3aumoeicTBusl M1y AByMs 3apsinamu paBHa: F =14 w ¢ € 0 open
ql|-openq?2|r2F=14nee0ql-q2r2 Tak kak 3apsiael paBHbl, TOF 1 =F2=14ne€0q2r2
F1=F2=14nee0q2r2 Cuny F3 MoOXHO HallTU U3 TEeOMETPUUYECKHMX COOTHOLICHMH MAJs
paBHOCTOpOHHETO TpeyronbHuKa: F3=2F 1 cos30°=12nee0q2r2-cos30F3=12-3,
14-8,8-10-121-10-9-1-10-94-10-2-0,8=0,4-10—-6H
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F3=2F1co0s30°=12nee0q2r2-cos30F3=12-3,14-8,85-10-121-10-9-1-10-94-10-2-0,86=0,4-10-6H
OtBert: 4 MxH.

3aganme 2 [TocTOsSHHBIN TOK

VYcnoBue: onpenenuTe CUly TOKa B MPOBOJHUKE, €CJIA €ro compoTuBieHue paBHo 60 Owm, a
HaIpsKEHUE Ha KOHIax npoBoaHuka 120 B.

Pemenue: 3Tto knmaccuyeckas 3agadya Ha 3akoH OMa A ydacTKa LENH, M0 KOTOpPOW Teder
noctosiHHbIN TOK. [lo 3akony Oma: [=U R1=12060=2 A [=URI=12060=2 A

Otser: 2A.

3aganne 3 DIEKTPOMArHUTHAS WHTYKITHS

VYcnosue B onHopogHOM MarHUTHOM monie ¢ umHaykuued B=0,4Tn ¢ uvactotoit 480 o6/mMun
paBHOMepHO Bpamaercss pamka. [lnomanps pamku S=200cMm, B pamke coaepxurcs N=1000
BUTKOB. Kakoe wmruoBeHHoe 3HaueHue IJIC cooTBeTCTBYET yriy mnoBopotra pamku B 30
rpamycoB?

Pemenne: CorgacHO 3aKOHy 3JE€KTPOMarHUTHOM HWHAYKLIMH, MIHOBeHHoe 3HaueHue OJIC
MOXHO ompeaenutb mo ¢opmyne: € = — N d @ d t e=-Ndddt MarautHbiii norok @,
IIPOHU3BIBAIOLINI BpAIIAIOIIYOCS PAMKY, U3MEHSAETCS BO BpeMEHH 1o 3akoHy: @ =B Scos o t
o = 2 1 n ®=BScosoto=2nn uddepennupys no BpeMeHU BBIpAKEHUE AJIi MAarHUTHOIO
notoka, BeipazuM DJIC: d ddt=d(BScosot)dt=—BSosinote=NBSosinot
dddt=dBScosmtdt=-BSwsinote=NBSwsinwt IloactaBum BblpaxeHue 1 yriIOoBOH 4acTOThl U
BeruuciuM: e =2anNBS - -sinot=2-3,14-8-1000-0,4-2-10-2-0,5=201 B
e=2nnNBS-sinwt=2-3,14-8-1000-0,4-2-10-2-0,5=201 B

Otset: 201 B.

3aganue 4 MarautHoe nose

VYcnosue. Ilo mmHHOMY mnpsiMOMYy TOHKOMY mpoBony TeueT Tok cuioi [=10 A. Kakosa
MarHuTHas MHAYKIUS B mosns, co3gaBaeMoro NpoBOJHUMKOM B TOYKE, YAAJIEHHOM OT HEro Ha
paccTostHue =5 cM.

Pemenue

MarauTtHoe 1osie 0eCKOHEUHO JIMHHOTO MPOBOJHUKA C TOKOM 00Ja/laeT 0CEBONW CHMMETPHEH.
3HayeHWe MAarHuTHOM MHIOYKIMHM BO BCEX TOYKAaX, JIeXKAallMX HA OKPYKHOCTH B
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NEPIICHAUKYIIIPHON TPOBOJHUKY IUIOCKOCTH, Oyzaer oauHakoBo. Ilo 3akony buo-Casapa-
Jlanmaca: B=p 012 n r B=p012nr

Pemenne : IloncraBum 3HayeHus ¥ BeruucauMm: B=1,25-10-6-102-3,14-5-10—2=30
-10—-6 TnB=1,25-10-6-102-3,14:5-10-2=30-10-6 T

Ortsert: 30 MxTm.

3aganme 5 PaboTa 1 MOIIHOCTE TOKA
Ycnosue KakoBa paboTa 31eKTpUYECKOTO TOKA B MASUTbHUKE, €CITU CUJIa TOKA B IIeTIH paBHA 2 A,
a comporupieHue nassbHUKa — 40 Om? Bpems paGotel nasmbHuka — 15 munyT. Kakoe
KOJIMYECTBO TETUIOTHI BHIAEIUTCS B NAsJIbHUKE 32 3TO BpeMsi?
Pemenue Ilo 3akony /[xoyns-Jlenua, korna no HEMOABMKHOMY MPOBOAHHUKY COMPOTHBIIEHUEM
R Teuer Tok, Beaensercs konuuecTBo TemwioThl: A Q =1 U At=12 R A t AQ=IUAt=I2RAt DT0
u ecTb pabota Toka: A = A Q A=AQ IloacraBum 3Ha4ueHus U BeraucuM: A =12 R At=4-40 -
900 =144 « JI xx A=I2RAt=4-40-900=144 xIx

Ortsert: 144 x/Ix.

Tema 4. Kos1ed0anue 1 BOJHLI

KpoccBopa

10

1

12

13

JpeBHerpeueckuid y4€HbIN, KOTOPBIM BBEI IIOHITHE aTOM.

Pycckuil yuéHblil, BbIBEJI yPABHEHUE COCTOSIHUS UACAIBHOIO ra3a.

Hewmenkuii pusuk, B 1920 rogy u3amMepust CKOPOCTh IBHKEHUS MOJIEKY L.

Benukuii pycckuil yu€HbIi, pa3BUil MOJEKYIIPHO-KMHETHYECKYHO TEOPHUIO.
Opaniy3ckuii pusuk, B Teuenue 10 net padoran B Poccun, skciepuMeHTaNIbHO BHIBET
YpPaBHEHUE COCTOSTHUS UACATBHOTO rasa.

Benukuii aHrnuiickuil yu4€Hbli, B 4eCTh KOTOPOTO Ha3BAJIM €UHULLY U3MEPEHUS SHEPTHUH.

kW=

S
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7. ®paHiy3ckuil pU3MK, OTKPBLI 3aKOH U30TEPMHUYECKOTO MpoIiecca.

8. Awnrnmiickuii yuéHbIii, BBET aOCOTIOTHYIO MKy TEMIIEPATYD.

9. HWranpsHCKHUN y4EHBIN, ONPEAEIN KOJIUYECTBO MOJIEKYJ B OJJHOM MOJIE BEIIECTBA.
10. Hemenkuit yué€Hslii, Bpad, OJIMH U3 COABTOPOB 3aKOHA COXPAHEHHUSI SJHEPIUH.

11. Benukuit HeMenkuii y4€HbIH, 00bICHUIT OPOYHOBCKOE TBUKECHHE.

12. Hemeuxwuii ¢pusuk, chopMyInpoBai BTOPOl 3aKOH TEPMOJMHAMUKH.

13. AHrnuiickuil y4€HbI, OTKPBLI 3aKOH J1aBJIEHUS CMECH I'a30B.

KaroueBoe cnogo: TCOpHA, KOTOpas OMMUCBIBACT MMPOLECCHI, HC YUUTBIBAS MOJICKYJISIPHOC
CTPOCHUC BCIICCTBA.

OT1BeTHI
Kpocceopo.

Hemokput
Menneneen
[ITepn
JlomoHocOB
Knaneiipon
Jxoynb
Mapuort
KenbBun

. ABorazapo
10. Maiiep

11. DitnmTelin
12. Knaysuyc
13. anpToH.

o e

Tema 5. OnTuka
Bupa konTpoOJISI — onpoc

Bonpocwl kK onpocy

1. Ilpupona ceta. CKOpPOCTh pacHpOCTpaHEHHs CBETA. 3aKOHbI OTPAKEHUS U IPETOMIICHUS
cgera. [lonnoe orpaxkenue. JIunzel. ['na3 kak ontuueckas cuctema. OnTudyeckue npudophlL.

2. BonHoBble cBoiicTBa cBeTa. MHTepdepenmus cera. KOrepeHTHOCTh CBETOBBIX JIYYCH.
Nurepbepeniiuss B TOHKMX TuleHKax. Ilomockl paBHOM Tommmebl. Kombma HeroToHa.
Hcnonb3oBanue uHTEp(EpEHITNY B HAYKE U TEXHUKE.

3. Mudpakuus csera. Judpakuus Ha menu B napajuieabHbIX dydyax. JudpakunoHHas peueTka.
[TonsTre o ronorpaduu.

4. Tlonmapuzauusi nonepeyHblx BoJH. llomspuzanust cBera. J[BoitHOe JydyenmpesoMIICHHE.
[Tonsapounel. Jlucnepcus cera.

5. Bugpel cnektpoB. CriekTpsl ucnyckanusi. CeKTpbl MOTJIOIECHHUS.

6. YieTpaduoneTroBoe U HHPpakpacHOoe u3NyudeHUs. PeHTreHoBckme syun. VX mpupona u
CBOIiCTBA.

Ilpakmuueckue 3ad0anusn
3aganne 1 Ha uHTEpHEpPEHIIUIO
YcnoBue: mpu Kakoi JUTMHE BOJHBI MOHOXPOMATHYECKOTO CBETA, MMaJarollero HOpMajIbHO Ha
MBUTBHYIO TUICHKY (n=1,3) TommuHo 0,1 MKM, OTpa)K€HHBII CBET OyIeT MaKCUMAJIBHO
YCUJICHHBIM B pe3yJbTaTe HHTephepeHInuun?
Pemenne Ontruyeckast pa3HOCTh X0a MPU UHTEPGEPEHIINY B TOHKUX TJIEHKaX B OTPaKEHHOM
cBere paBHa: A=2d Vn2—sin 2 a — A 2 A=2dn2-sin20-A2 Tak KaK majeHue HOPMAIBHOE, TO O
=0 0=0, a 3HaynT sin o = 0 sino=0. Torga: A=2dn —A 2 A=2dn-A2 Makcumym
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Habmomaercsimpu A=kA, k=0,1,2...A=k\ k=0,1,2... 3raunT: k A=2dn—A2A=4dn
2 k+ 1 kA=2dn-A2A=4dn2k+1 [Ins k=0k=0u k=1k=1 nonygaem: A,0=4dn=4-10—-7-
1,3=4-10-7mMA1=4dn3=1,33-10—7m A0=4dn=4-10-7-1,3=4-10-
TMA1=4dn3=1,33-10-7m

OmBer: A0=4-10—7m; A1=1,33-10—7mA0=4-10-7m; A1=1,33-10-7m. 3agaua 1o
OTITHKE

3aganne 2 Ha TUDPAKITUIO

Ycnosue: Ha TUPaAKIHOHHYIO PENIeTKY, coaepxkarniyio 400 mTpruxoB Ha MM, TIaIaeT HOPMAJIBHO
MoHoXpomatudeckuii cet (600 Hm). Haiitn o61miee uyncio qudpakiiMOHHBIX MAaKCUMYMOB,
KOTOpBIE JaeT 3Ta pelieTKa.

Pemenne YpaBuenne nudpakimonHoi pemerky umeet Bu: d sin @ = k A dsing=kA Makcumym
Habmomaetcs pu sin @ = 1 sinp=1: d =k m a x A k m a x = d A d=kmaxiAkmax=d\ Tak kak
nepuon pemetky paBeH d =1 nd=In, To k ma x =1 n A kmax=I1nA. [Tonygaem: kmax=14 -
105-600-10—9=4,17 kmax=14-105-600-10-9=4,17 k m a x = 4 kmax=4 O061ee
KOJIN4eCcTBO MakcUMyMOB: N=2kmax+1=2-4+ | =9 N=2kmax+1=2-4+1=9

Ortsert: 9.

3agaya 3 Ha noJIAPU3ALIUIO

YcnoBue Yrom Mexay INIOCKOCTSIMH MPOIYCKaHUs MOoisIpu3aTopa U ananuzaropa pasex 30°. Bo
CKOJIBKO pa3 YMEHbIIAETCS] MHTEHCUBHOCTb CBETA, BBIXOSILIEIO U3 aHAJIU3aTOPa, €CIIU yToJl
YBEJIMYUTH 10 45°.

Pemenue [locne npoxoxaenus nonsipuzaropa umeem: I 1 =12 10 [1=1210 ITocne
IIPOXOXAECHUA aHanIM3aTopa ¢ yuerom 3akoHa Mamtoca: 12 =11 cos 2 ¢ 12=I1cos2¢ Torna: I 2
=1210cos 2 ¢ 12=1210cos2¢ 3nauut: [ '21"2=cos2 ¢ 1cos2@2=cos230cos245=1,
5 I"21"2=cos2¢1cos2@p2=cos230c0s245=1,5

Otser: B 1,5 paza.

3anaya 4 (reoMeTpruecKasi ONTHKA)

VYcnoBue: Ha pacceuBalOLLYI0 JIMH3Y BAOJb [TIaBHOW ONTUYECKOM OCHU MajaeT napauieabHbIN
My4YOK CBETa TUaMETpoM 5 cM. 3a IuH30M Ha paccTosHud 20 CM MOCTaBJIEeH SKpaH, Ha KOTOPOM
NOJTy9aeTcst KpyTiioe CBeTiioe MATHO nuamerpoM 150 mm. OnpeaenuTs B ¢M ri1aBHOE (JOKyCHOE
paccrosinue nIuH3bIL. Pemenue

D=130

=30 nnt

Jlnis pelieHus 3aja4y BOCIOIb3yeMcsl pOpMYJIOi TOHKOM JIMH3bI, a TaKkKe MoA001uemM
TpeyroapHuKoB. U3 pucynka BugHo, uto: D d = f+ L f Dd=f+Lf Beipazum nckomoe
pacctosiHue: D f=df+dLf=dLD-d=500-200150—-50=100 mM=10 cw™m
Df=df+dLf=dLD-d=500-200150-50=100 mm=10 cm OtBert: 10 cm.

3agaua S (reomeTpuyeckas ONTHKA)

VYcnoBue Bolnykiiblii MEHHCK M3TOTOBJIEH U3 CTEKJIA € ITOKA3aTeleM mpesomiieHuin =1, 5
n=1,5. Paguyc kpuBU3HBI BEINYKI0N oBepxHOCTH R 1 =22 ,4 ¢ ™M R1=22,4 cm, paaunyc

57



KPUBHU3HBI BOTHYTOM MOBEpXHOCTH R 2 =46 ,2 ¢ M R2=46,2 cm. Kak u3menutcs pokycHoe
paccTosiHAE 3TOH JTMH3BI B BOJIE 110 CPABHEHUIO C (POKYCHBIM PACCTOSIHUEM B BO3IyXe?
Pemenne 3aBucuMocTh (DOKYCHOTO PACCTOSHUS OT PaInyCOB KPUBU3HBI JIMH3BI BBIPAKACTCS
¢dopmynoit: 1 f=(n—1)(1R1+1R2) If=n-11R1+1R2 Ecau nuH3y NOMECTUTH B BOJY TO
(hoxycHOe paccTosiHIE OyIeT YBETUIUBATHCS, TAK KAK OTHOCHTEIBHBIN MOKA3aTeNb
npeoMIIeHus s Tpanull Boga/ctekio n0=nne=1,51,2=1, 25 n0=nn8=1,51,2=1,25
OyJeT MEHbIIIE HCXOIHOTO JIJIs TpaHuIbl Bo3ayx/cTekno. 1 fBo3zayx=(1,5—-1)(122,4-
146,2)fBo3ayx=86,9 cm1fBoma=(1,25-1)(122,4-146,2)fsona=
173,9 cmfBoga—fBo3ayx=173,9—-86,9=87 cwm lfBozgyx=1,5-1122,4-
146,2fBo3myx=86,9 cm1fBoga=1,25-1122,4-146,2fBoga=173,9 cmfBona-fBozmyx=173,9-
86,9=87 cM

OTBeT: GOKyCHOE pacCTOSIHUE YBEIUYUTHCS Ha 87 CM.

Tema 6. D1eMeHTHI KBAHTOBOM (pU3NKH
IIpakTyeckoe 3aganue (mecm)

Bapuanm 1
1. Kakoi1 3apsi okaxkeTcs Ha ABYX LIMHKOBBIX IJIACTHHAX, OJJHA U3 KOTOPBIX 3apsKeHa
MOJIOKHUTENHHO, a APyrasi OTPUIIATEIBHO, €CIIU UX O0IYYUTh YIbTPadUOICTOBBIM CBETOM?
A. 06e rutacTiHbI OyTyT UMETh OTPHULIATENbHBIN 3apsiz
b. 00e mtactuHbl Oy1yT UMEThH MOJIOKUTEIBHBIN 3apsij
B. Onna nnactuna OyeT UMETh MOJIOKUTENIBHBIN 3apsil, a Apyras OTpULATEeIbHBIN
I".06€e minacTUHbBI OKaXXyTCsl HE3apsSKEHHBIMU

2. Kakue daxTopsl onpenenstor KpacHyto rpaduiry Goroaddexra?
A. BeleCTBO aHO/IA

b. BemecTBO Karona

B. Ot gacToThl cBeTa, MaJaroNIero Ha MOBEPXHOCTh aHOa

I'. Ot yacToTHI CBETA, MAJAIOIIETO HAa TOBEPXHOCTh KaTO1a

3. Kak n3MeHUTCS CKOPOCTh BBUIETAIOIIMX U3 BEILIECTBA AJIEKTPOHOB, €CIINM YacTOTa
00JTy4aroIero cBeTa yBeIuuuTCs?

A. yMEHBIIUTCS

b. yBennunrcs

B. He usmenurcs

I".HeT BepHBIX BapUaHTOB OTBETA

4. JlyiviHa BOJIHBI 00JTy4YaloIIEero CBETa yMEHbIIIIACH B 2 pa3a. Kak n3MeHnnach pabora BeIXo/1a
3JI€KTPOHOB?

A. yMEHBIIUTCS

b. yBenuuurcs

B. He usmenurcs

I".HeT BepHBIX BapUaHTOB OTBETA

5. Kak M0oHO 00BsCHUTS siBIIeHHE (hoTOdPdekTa?

A. TOJIBKO BOJIHOBO# TeOpuel cBeTa

b. Tonbko KBaHTOBOM TEOpHUEH CBETa

B. BoyIHOBOM M KBaHTOBOW TEOPHSIMU CBETA

[".TOaBKO C MOMOIIBIO TEOPUU IJIEKTPOMArHUTHOTO T0Ji1 MakcBesuia

6. I1pu ocBerieHuy MIacTUHBI 3€J1€HBIM cBeTOM (oTo3(dexra HeT. ByneT nmu oH HabmogaThes
py 00JTy4YEHUH TOM K€ MJIACTUHBI KPACHBIM CBETOM?

A. HEeT

b. na

58



B. Henw3s TOUHO OTBETUTH
I".HeT BepHBIX BApUAHTOB OTBETA

Bapuanr 2

1. Kak 3aBucHT 3anuparoiriee HarpspkeHne (POTOTOKA OT ATMHBI BOJIHBI 00TyYaromiero ceera’?
A. IpSIMO MPONOPIUHOHATIBHO JIJTUHE BOJIHBI

b. 06paTHO IPOMOPIIMOHATIEHO JTMHE BOJIHBI

B. PaBHo mimHe BOJHEI

[".HeT BepHBIX BApUAHTOB OTBETA

2. Kak u3MeHUTCSl CO BpEMEHEM pa3psii OTPULATENBHO 3apsyKEHHON IMHKOBOW IJIACTUHBI, €CITU
ee 00Iy4nuTh yIbTPaPUOIECTOBBIMY JTydaMu?

A. yMeHbIIUTCS

b. yBenuuntcs

B. He usmenurcs

I".HeT BepHBIX BapHAHTOB OTBETA

3. Pabota BbIXO/a 37EKTPOHOB € MOBEPXHOCTHU 1e3us paBHa 1,9 3B. Boznukner nmu potosrddext
1O/ JEUCTBUEM M3JTYUYEHUs, UMEIOILETO AIuHY BOJHbI 0,45 MKkM?

A. He BO3HUKHET

b.Bo3HUKHET

B. HegocTaTo4Ho HCXOMHBIX JAaHHBIX JIJII OTBETA

I'. Henp3st TOUHO OTBETUTH

4.Yemy paBHa 3HEprus, Macca U UMIYJbC (POTOHA JUIs PeHTreHoBCKUX Jiyuelt (7=1018 I'y)?
OTBETUTH

A. 6,62*%10°'° Txk; 7,3*%1073%kr; 2,2*10 2% kr * m/c

B. 6,62*%107'7 JIxx; 7,3*1073%r; 2,2*%10 2% kr * m/c

B. 6,62*1071 JIxx; 7,3*103*kr; 2,2%10 23 kr * M/c

I'. 6,62*%107" JIxx; 7,3*%103%r; 2,2*%10 -7 kr * m/c

5. PyGunOBBIH Jasep 3a BpeMs t=2*%107 ¢ uznyuaer N=2*10'° kanToB Ha mivHe BOJIHBI 690 HM.
Haitgure MonrHoCTh N1a3€pa.

6. Kakoii [yiiHBI BOJIHBI CIIEYET HAIIPABUTH JIyUd HAa TOBEPXHOCTD IIMHKA, YTOOBI MaKCHMaIIbHAS
cKOpocTh (oT0371eKTpoHOB Obl1a paBHa 2000kM/c? KpacHas rpanuna gortosddexra st LHHKa
paBHa 0,35 MKMm.

OTBeThI.
Ne 3ananust 1 2 3 4 5 6
Bapuanr 1 b b b B b A
Bapuant 2 b A b A 2.9 kBt 83 HM
Tema 7. IBonouusi BeesrenHo
Bonpocwl x onpocy
1. Crpoenne u passutue Bcenennoit. Hama 3Be3mnas cucrema — [amaktuka. [pyrue
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ranakTuku. beckoneunocts Beenennoi. IToHsgTHE 0 KOCMOIOTHM.
2. Pacumpsitomasicss Beenennas. Monens ropsueid Beenennoit. CTpoeHHE W TPOUCXOKICHHUE
I"anakTuk.
3. OBogronus 3Be31. [ 'unoresa npoucxoxaeHuss COIHEYHON CUCTEMBI.
4. Tepmosinepublii cunres. [Ipobnema TepmosiaepHoit sHepreTuku. DHeprus CoyHIa U 3BE3I.
Opountonus 3Be3 . [Iponcxoxaenne COTHEUHOM CUCTEMBI.

Ipakmuueckue 3a0anus

3aganme 1 Omnpenenute maccy HOmwurepa mo ABMXeHHIO ero cmyTHuka Mo, ecnu crnyTHHK
obpamaercss Bokpyr lOmurepa mo kpyroBoii opOute Ha pacctosHuu a = 422*103 kM, ¢
EPUOAOM T= 1,769 CyT.

3ananme 2 Bo ckonbko pa3 3Be3ga CBepXrurant co cBerumocthio B 10000 L Gombime, yem
3B€3/1a IJIaBHOW TOCJIEI0BATEILHOCTH, €CJIM UX TeMIepaTypbl OJMHAKOBBI M paBHbI 5800 K?

3amanme 3 Omnpenenure Maccy Mapca mo JIBWKEHHIO €ro cnyTHUKa Jleiimoca, cpenHee
paccrosiHue KoTtoporo no IutaHeTsl a=23 000 kM, mnepuox oOpamenus 1,26 cyrT.

3ananue 4 Bo Bpems BETMKOro MPOTHBOCTOSAHUS Mapca, Korga oH cOnm3mics ¢ 3emieil Ha
paccrossuue 0,4 a. e., UBMEPEHHBIH yrJIOBOM nuamerp Mapca Obutl paBeH 23. Ompenenute
JIMHEWHBIN JAaMETP Mapca.

3ananme S Kornma 3emns 4 sHBaps Haxoautcs B mepurenuu, CoyiHIE ABIDKETCS MO HEOy ¢
YIJIOBOM CKOpOCThIO 61 B cyTkH, a 4 uroins, korna 3emus B adenuu 57 B cyTku. Omnpeaenure
9KCLIEHTPUCUTET 3€MHOI OpOUTHL.

3ananme 6 Bo Bpems Bembimky Ha CoiHIlE OBIIIO BBIOPOIIEHO 00JIAKO TJIA3MBI CO CKOPOCTHIO
1000 km/c. 3a kakoe BpeMsi 00JIAKO IJIa3Mbl, JABUTASICH C IMOCTOSHHON CKOPOCTBHIO, JOCTHTHET

3emnn?

Kpurepun onieHku pe3ynbrara TECTUPOBAHUS

Omnenka (cTangapTHas) Ouenka

(TectoBbie HOPMBI: % MPAaBUIBLHBIX OTBETOB)

«OTIUYHO» 80-100 %
«XOPOIIO» 70-79%
«YIIOBIICTBOPUTEITHHOY 50-69%
«HEYAOBJIETBOPUTEIILHO» Mensie 50 %

Texkymuii KOHTPOJIb
3ananue aiaa JPK

1 BapuanT
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1. Onpenenuts MossipHyto Maccy Al (amomunus), C2ZH50H (cniupTa)

2. B nmuBuiickoi nycteine lamru-JIyt B 2005 roxy TepMoMeTpsl
nokazanu + 70 °C. Ckonbko 310 1o mkane KenpBuHa?

3. Kakue npubopbl HCIIONB3YIOT U1 U3MEPEHUS BIAXKHOCTH BO3ayXa?

4. 3anummTe 0CHOBHOE YPaBHCHUEC MOJICKYJISIPHO- KHHETHISCKOMN TCOpHU.

5. 3nas mocrosHHyo ABoragpo N = 6103 mons™!

mosekysbsl NaCl (moBapeHHOH con)

., HAAUTE Macecy

6. Kakxosa macca 100 monb pTyTn?

2 BapuaHT
1. Onpenenuts Mossipuyto Maccy F (propa), CuSO4 (menHoro kynopoca).

2. 21 nrona 1983 roga B AHTapKTHKE Ha cTaHIuU «BocTok» Temneparypa
ynana 110 - 89 °C. Cxonbko 310 110 mkaie KenpBuna?

3. B kakux arperaTHbIC COCTOAHUAX MOT'YT HAXOUTCA BCIIICCTBa?

4. 3anummTe ypaBHEHHE COCTOSHUS UICaTBHOTO Ta3a.
(ypaBHenue Menneneepa-Knaneiipona)

5. 3Has moctosHHy0 ABoraapo Na = 6-10%° mosp !

MoutekyJibl O2 (Kucioposia)

., HAMIUTE Macecy

6. Kaxoe konnuecTtBo BemiecTBa cojepxxkutcs B 10 rp. Boas1?
ITaJIOHBI OTBETOB

Bapmuanr 1

WO
1. M (A =27* l[l MOJIb

Er

M (C2H50H) =46mMonb
2.T=70°C +273=343 K

3.I'urpomertp, ncuxpomerp ABrycra.
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4 P=3n+E
571 Pemenue:
aHo:
i M=m0 *NA
1025
— %
M (NaClI) =59 MOJIb E
NA =6 * 10%* mMoap™ mO=nA
m0== 19,8 » 10728kr.
mO0-?
6. Nano: Pemenue:
V =100 moib m
Kr V=M
1073
— %

M (Hg)=201 MOJIb m = M

m =201 *107% *100 =20,1 kr

Bapmuanr 2

_3 EKr

1.M (F)=19* 1o MOJTb

P .|

M (CuSO4)=160* 1% ioms
2. T=-89"C +273 =184 K

3.TBépnoe ,xunkoe ,ra3000pazHoe

m
4. P*V=M R*T
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Pemrenue :

M=m0 * NA
M

m0 =nA
321078

m0= 6 = 1028 = 5,3 * 10728 kr

5. Jlano:
M(02)=32 *

Na = 6 *10%% mouab™

mO0 -?
6.J1aHo: CHu Pemenue :
m=10rp 0,01 xr m
L4 =M
M (H20)=18 *
0.01
1-? /=18 +1073 =
0,55 monn

3apnanusa JOK
BapuanTt-1

1. MarauTtHoe 1oJie MOKeT OPOKIAThCS:
a) TMPOBOJHUKOM C TOKOM
0) HCTOYHHMKOM TOKa
B) HEIOJBIKHBIMHU 3apsiaMu
2. Hamucats popmyiy 3akona Oma a1 ydacTka Ieru.
3. YcTpo#cTBO, MpeiHa3HAYEHHOE JJ1s1 HAKOTUICHUSI M COXPAaHEHUs 3apsia, Ha3bIBaeTCs:
a) KOHJICHCATOP
0) ammepmerp
B) peocTaT

p-l

4. U3 Gpopmyisl S " BIasuTh IIOMA/b IONEPEYHOTO CCUCHHS IIPOBOIHHKA.
5. Hanpasnenue cuiibl AMIiepa onpeensieTcs:

a) TpaBUIIOM OypaBYHKa

0) mnpaswioM JleHna

B) TPaBWIOM JICBOH PYKH

6. Ecniit Ha yyacTke 1enH ¢ 331aHHBIM HaNpsHKEHUEM YBEJIUYHUTH CONTPOTHBIICHUE

Harpy3ku B 3 pa3a, TO CuJjia TOKa

a) yBennuuTcs B 3 pasza

0) ymeHwIIUTCS B 3 pasza

B) YMEHbIIUTCS B 9 pa3
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7. Pa3HOIBETHAs! OKpacKa MBUIBHOTO MY3bIPsl K MACJISHBIX MSITEH HA BOJIE OOBSICHSIETCS:
a) nudpaxiuen

0) nucnepcueit

B) uHTEep(depeHuen

8. BO3HUKHOBEHHE 3JIEKTPUYECKOTO TOKA B MPOBOSIIEM KOHTYPE IPU U3MEHEHUU
MAardUTHOTO IOTOKA Ha3bIBAETCS SIBJICHUEM ?

9. Kak Ha3wpIBaeTCs yacThIla ceera’?

10. Equaunia naMepeHnust MarHUTHOTO TTOTOKA?

11. Onpenenuts coCTaB Aapa HanI/m‘{iNa.

2 BapuaHT

1. DIeKTpUYeCKHM TOKOM Ha3bIBACTCS:

a) yHopsiioueHHOE ABMKEHHE CBOOOIHBIX 3aps/I0B

0) IBIKEHUE 3apsKCHHBIX YaCTHI

B) Koyie0aTeNbHOE IBUKEHIE CBOOOTHBIX 3aPsKEHHBIX YaCTHUIL

2. Hanucats ¢popmyny 3akona Kymona

3. YcTpoiicTBo, mpeqHa3HaYeHHOE /ISl TOBBIIICHUS U TOHIKEHUS HAPSHKEHUS
B I[N IIEPEMEHHOT0 TOKA HAa3bIBACTCS:

a) KOHJEHCAaToP

0) TpanchopmaTop

B) aMIIEpMeETp

_ Pl

4. U3 popmyisl S 7 BBIPa3sWTH JTHHY MPOBOIHHKA.
5. HampaBneHne BeKTOpa MarHUTHOM MHAYKIMM ONPEAEIISIETCS IPABUIIOM:
a) MpaBUJIOM OypaBYMKa
0) npaBuiiom Jlenia
B) NPaBUJIOM JIEBOM PYKH
6. IlTHiel cioKOHHO M 0e3HaKa3aHHO yCaXUBAIOTCS HA IMPOBOJIA, IIOTOMY YTO:
a) B IIPOBOJAX MAJEHbKOE HAIPSKEHHUE
0) TeJO NTHUIBI SBISIETCS MAPAIIISTHHO TOJKITFOUEHHBIM OTBETBIICHHUE
B) NTHLBI ABISIOTCS TUIEKTPUKAMU
7. OTKJIOHEHHE OT MPSMOJIMHEHHOTO PACIIPOCTPAHEHHUS BOJTH, OTHOAHNE BOJTHAMU
NpEensATCTBUN Ha3bIBAIOT:
a) mudpakuuei
0) nmucriepcueit
B) UHTep(epeHInen
8. CBert, najiasi Ha MeTaJll, BEIPBIBAET C €r0 MOBEPXHOCTH JIEKTPOHBI.

OTO SIBIEHNUE HA3bIBACTCS ?
9 Yemy paBHa CKOPOCTb CBETA B BaKyyMe?
10. Equauna n3aMepeHrs MarHuTHOM MHAYKITUU?
11. Onpenenuts coctas siapa Gropa 13:"

ITaJ0HBI 0TBETOB K AN epeHIHPOBAHHOMY 3a4ETY:

No OTBETHBI

BOIpPoOCa B-1 B-2

1 a a
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2 = E F_klﬁi'1|'|‘?2|
R @

3 a 0

4 S=p /R =R S/p

5 B a

6 0 0

7 B a

8 DNeKTpOMarHuTHas dotorpdexr.

WHTYKITUS.

9 doron 3108 m\c

10 Bebep. Tecna.

11 poToHOB 11 IIPOTOHOB 9
HEUTpOHOB 12 HeliTpoHoB 10

KOHTpOJIbeIe TECTHI 110 UTOraM Kypca

1. U3meHeHue HANPaBJIeHUsI PACIIPOCTPAHEHHS CBeTa HA ITPaHMIle pa3/iesa ABYyX cpej:

a) MpeJIoMIIeHHE +
0) pacmipeeneHue
B) M€pEHAIPaBICHHE

2. [Ipo3payHoe Tes10, OrpaHUYEHHOE cheprUUeCKMMH TOBEPXHOCTMU:

a) CTEKJIO
0) nmuH3a +
B) JIyIia

3. CKko0JIbKO CYIIeCTBYET 3aKOHOB OTPaKeHHs CBETA:

a)4

0)3

B)2 +

4. YacTHYHO OCBelIéHHAS 00J1aCTh:
a) MoJIyTeHb +

0) CBETOTCHD

B) TCHb

5. Jlunus, BAOIb KOTOPOii pacnpocTpaHsieTcsi CBET:

a) My4OK CBeTa
0) MoToK
B) JIy4 +

6. Tesia m ycTpoiicTBa, B KOTOPBIX 10/ BO3/IeliCTBMEM NMAaAAaK0IIero Ha HUX CBeTa

NPONCXOST 3aMeTHbIe H3MEHEHMS:
a) U3JTy4JaTeu CBeTa

0) npuéMHUKH cBeTa +

B) OTpa’kaTejH CBETa

7. UCcTOYHHK CBeTa, CO3JaAHHBIN NPUPOAOIL:
a) UCKYCCTBEHHBIN

0) MpUPOHBII

B) €CTECTBEHHBIN +

8. TBépavble Tesia IPU HATPEBAHUM:
a) paciuupsroTcs +

0) ocTarTCs MPEKHUMU

B) CYXaroTCsl
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9. C noBbIlIeHHEM TEMIIEPATYPbI CKOPOCTH Xa0THYECKOI0 ABUKEHUS MOJICKYJI:
a) ocTaéres MpekHen

0) yMeHbIIIAeTCs

B) yBeIU4MBaeTcs +

10. HammeHnb1masi MoJIeKyJ1a:

a) MoJIeKyJia BOJI0po/ia

0) Mosekysa renus +

B) MOJIEKYJia a30Ta

11. Campblii J€érkuii aTom:

a) aToM Bojopojaa +

6) aToM KUcIopoJa

B) aTOM TeJTus

12. Ha ceroansi y4éHbIM H3BeCTHO 0oJ1ee ... pa3JIMYHBIX THIIOB ATOMOB:
a) 150

6) 100 +

B) 200

13. OcHoBaTe/Ib TEOPHH AHOMAJIHI 3¢MHOT0 MarHeTH3Ma:
a) [TunpunkoB +

6) Ilymroii

B) YMOB

14. B yém u3MepsieTcss MOIHOCTD:

a) BOJIBT

0) HKOyIb

B) BaTT +

15. B kakoM Beke ObLT OTKPBIT 32AKOH COXPAHEHHs JHePIrUu:
a) 19 +

0) 18

B) 20

16. DHeprus, 00ycJI0BICHHA XAa0THYECCKUM JIBHKEHUEM YACTHIL TeJIa U UX
B3aUMO/elCTBHEM:

a) mepeMeHHast

0) BHyTpeHHss +

B) TIOCTOSTHHAS

17. YacTb MeXaHMYECKOI IHEPIruH, 00yCJAOBICHHAS IBHKEHUEM TeJI:
a) MOTEHIMAJIbHAs SHEPT U

0) moCcTOsSIHHAS SHEPI U

B) KUHETHYECKasl SHEPTus +

18. Exununa usmepenusi padéorsi:

a) aMmrep

0) TKOyIb +

B) 4ac

19. ABTOp 00111€ii TEOPUHM OTHOCUTEJIHLHOCTH:

a) Hertoton

6) 'amoB

B) DUHIITENH +

20. KTo Ha onbITe yCTAHOBMJI 3aKOHBI JIEKTPHYECKHX CHJI:
a) MakcBein

0) Kymon +

B) Dapaneii

21. Pazgen puznkm, u3ydyarommii :KuBble TeJa:

a) ouousuka +
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0) ruapodusnka

B) reopusrka

22. ®u3nyecKkue BeJMYUHbBI, KOTOPbIE 32/1a10T TOJbKO YHCJI0BLIMH 3HAYEHUSIMM:
a) YUCeNbHbIE

0) ckanspHblie +

B) €IMHUYHbIE

23. HanpaBJ/ieHHBIIl 0TPe30K, NPOBEICHHBINA 3 HAYAJIBHOI'0 NOJI0KEHHS TeJ1a B KOHeYHoe:
a) IBUKEHUE

0) myTh

B) MepeMelieHue +

24. 3naveHue BEKTOPHOI BeJIHYNHBI:

a) IuHA

0) MoyJb +

B) €AMHUIIA

25. ®u3nyeckasi BeJIMYMHA PABHAS OTHOLIEHHIO NepeMellleHus Tesla K MPOMeKYTKY
BpeMeHH, B TeYeHHH KOTOPOro MPOM301ILJI0 3TO NepeMelieHue:
a) HallpaBJICHUE

0) IBIKECHHE

B) CKOpPOCTH +

26. IlpunsiTasi eITMHUIA CKOPOCTH:

a) cM/c

0) m/c +

B) KM/C

27. B yecTh KOro Ha3BaHa eINHULA CHJIbI:

a) HeroToH +

0) Apxumen

B) [anuneit

28. Mup KoCMHUYeCKHUX TeJl:

a) KOCMOC

0) MakpoMup

B) MeraMup +

29. B kakoM Beke U300peid MUKPOCKOIL:

a) 17 +

0) 16

B) 15

30. BHyTpeHHIOIO JHEPIHI0 CUCTEMBbI MOKHO U3MEHHUTh:

a) TOJILKO ITyTE€M COBEpPILEHHs pabOThI

0) myTeM coBepIICHHS padOThI U TEIIoNepeaayn +

B) TOJIBKO IyTE€M TeIIonepeadn
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PEKOMEHJIAIIVMM I1O BBIIIOJTHEHUIO BUJOB CAMOCTOATEJBbHOM
PABOTBI OBYUYAIOIIIUXCA

PeKOMeH}IallI/II/I o MOATrOTOBKE K JICKIIUAM

['maBHOe B mepuoa MOArOTOBKM K JIEKIMOHHBIM 3aHATHSM — HAyuYUThCS METOAAM

CaMOCTOSITEIBHOTO YMCTBEHHOI'O TpPYyZAd, CO3HATEIbHO pPAa3BUBAaTh CBOM TBOPYECKUE
CIIOCOOHOCTH M OBJIaJIeBaTh HaBBIKAMHM TBOpUYECKOM paboThl. [lns 3TOr0 HEOOXOIMMO
CTporo coOuojaTh AUCLUMIUIMHY y4yeObl W moBeAeHus. UeTkoe IUIaHHPOBAHHE CBOETO
paboyero BpPEeMEHH U OTAbIXa SBIAETCS HEOOXOIUMBIM YCJIOBHEM [UIsl YCIEUIHON
CaMOCTOSITENIbHON pabOTHI.
KaxxnoMy cTylieHTy clieyeT COCTaBIATh €XEHENEIbHbIH U CEMECTPOBBIN IUIaHbI PadoThI, a
TaKXe TUIaH Ha KaxJblid pabounit nenb. C Beuepa Bcerjaa HaJO paclpenesiats padoTy Ha
3aBTpallHUM JieHb. B KOHIlE KaXXIOro IHS 1eIecoo0pa3HO MOJBOAUTH HUTOT pabOThI:
TIIATEIbHO MPOBEPUTH, BCE JIM BBIOJHEHO MO HAMEUYEHHOMY IUIAHY, HE ObUIO JIM KaKHX-
aubo OTCTyIJIeHUH, a eciad ObUlM, 1O KakoW MpuYMHE 7TO mpousonuio. HyxHo
OCYILECTBIISATh CAMOKOHTPOJIb, KOTOPBIN SBISETCS HEOOXOIUMBIM YCIOBHUEM YCHEIIHOU
yueObl. Eciam 4To-TO OCTasoch HEBBINOIHEHHBIM, HEOOXOAMMO W3BICKATh BpeMs s
3aBepILEeHHs 3TON YacTH paboThl, HE yMEHbIIasi 00beMa HeJeIbHOIO IIaHa.

PexoMeHgaIMH 1O MOATOTOBKE K NPAKTHYC€CKUM 3aHATUAM (ceMnHapaM)

IIpy moAroToBKE K NPAKTUYECKOMY 3aHATHIO CTYIEHT OJDKEH O3HAKOMUTBCS C IUIAHOM,
BBIIIOJTHUTH BCE UHCTPYKIMHU, IPEJIOKEHHBIE TIPET0aBaTEIEM.
Pesynbratom paboThl sBIsieTCs CBOOOJHOE BIaJ€HHE TEOPETHMUECKUM MaTepUasoM,
[IOJIHBIE OTBETHl HAa MOCTABJIEHHBIE BOIPOCHI, KOJUIEKTUBHOE OOCYXJeHUE MPOOIEMHBIX
TEM.

Padora c iuTepaTypHBIMH HCTOYHUKAMH

B mpouecce o00yueHus CTyA€HTY HEOOXOAMMO CaMOCTOATEIbHO H3y4aTh ydeOHO-
METOAMYECKYI0 JuTeparypy. CaMocTosTeIbHO paboTaTh ¢ Yy4yeOHUKaMH, Y4EOHBIMH
nocobusimu, MIHTEpHET-pecypcaMu. ITO MO3BOJISIET aKTHBH3HPOBATH MPOIECC OBJIAICHHS
uHpopManuei, cnocooCTBYET IITyOOKOMY YCBOSHHIO H3y4aeMOro MaTepHuaia.

[Tpu paboTte ¢ KHUToW HEOOXOIUMO TOAOOpaTh JUTEPATYpPYy, HAYUUTHCS IMPABHIBHO €e
YUTaTh, BECTH 3aIHCH.

N3yuass maTtepuan mo y4eOHUKY, CIEIyeT MEePeXOAUTh K CIEAYIOLUIEMY BOIIPOCY TOJBKO
1ocjae MPaBWIIBHOTO YSCHEHMs MNpEAbIAYyIIero, ONUChIBas Ha OyMare BCE BBIKIAJKH U
BBIUHCIICHUS (B TOM YHCIIE€ T€, KOTOpbIe B YUeOHUKE ONMYIIEHbl UM Ha JIEKIMH JaHBl JUIs
CaMOCTOSITEJIbHOTO BBIBOIA).

Ocoboe BHIMaHUE clieayeT 00paTuTh Ha ONpe/IelIeHne OCHOBHBIX MOHATHH Kypca. CTyneHT
J0JKEH NoApOoOHO pa30upaTh NPUMEPHI, KOTOPBIE MOSICHAIOT TaKUE ONPEACICHUs, U YMETh
CTPOMUTH AHAJIOTUYHBIE IPUMEPHI CAMOCTOSITENBHO.

BbIBObI, MONTydYeHHBIE B pe3yJibTaTe M3yueHHs, PEKOMEHAYeTCs B KOHCIIEKTE BBIICIATD,
9TOOBI OHH, IPY TIEPEUYUTHIBAHNY 3aAITHCEH, JTyUIlle 3aTIOMUHAITUCH.

Paznuuaror 1Ba BuAa YTE€HUS; MEpBUYHOE U BTOpUuUHOE. IlepBuUHOE - 3TH BHUMATENbHOE,
HETOPOIIMBOE YTEHHE, IPU KOTOPOM MO>KHO OCTAHOBHUTHCS Ha TpyAHbIX MecTax. llocie
HEro He JJOJDKHO OCTaThCsl HU OJTHOTO HEMOHSTHOro cioBa. CozepkaHue He BCerja MOXKET
OBITH MMOHATHO MOCJIE IEPBUYHOTO YTCHHUS.

3ajaya BTOPUYHOIO YTEHHUS IOJHOE YCBOEHHE CMbICHA I1eJ0ro (Mo CueTy 3TO 4YTeHHe
MOJKET OBITh U HE BTOPBHIM, a TPETbUM WJIH YETBEPTHIM).

Kak yxe ormeuanoch, camocrosiTelbHas paboTa ¢ ydyeOHMKaMM M KHMramMH (a Takxke
CaMOCTOSITEIILHOE TEOPETUUECKOE UCCIIEIOBaHHE npooiieM, 0003HaYEeHHBIX
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npernoJiaBaTeNieM Ha JeKIHIX) — 3TO BaKHeHIee yciaoBue GOpMHUPOBAHUS y ce0sl HAyYHOTO
croco0a mo3HaHus.

[Tpu paboTe ¢ TUTEpaTypOit pEKOMEHIYETCSI BECTH 3aIHCH.

OCHOBHBIG BUIbI CI/ICTeMaTI/ISI/IpOBaHHOI\/'I 3aIInucu l'[pO'—II/ITaHHOl"O:

AHHOTHpOBaHHE — TIPENEIbHO KpaTKOE CBS3HOE OMUCAHWE MPOCMOTPEHHOW WK
MIPOYUTAHHON KHUTH (CTaTbH), €€ COACpPKaHUsI, NICTOUHUKOB, XapakTepa U Ha3HAUCHMUS,
[TnaaupoBaHue — KpaTKas JIOTHUECKasi OpraHu3aIs TeKCTa, PaCKPHIBAIOIIAs COJIEpPKaHNE U
CTPYKTYpy H3y4aeMOro MaTepHara;

Te3upoBaHue — JAaKOHMYHOE BOCIPOU3BEIEHHUE OCHOBHBIX YTBEPXKICHHI aBTOpa 0e3
MpUBJIEYEHUS (PAKTUUYECKOI0 MaTepuasa;

[{uTupoBaHue — AOCIOBHOE BBIMUCHIBAHHE M3 TEKCTA BBIICPIKEK, M3BJICUEHUH, Hanbomee
CYLIECTBEHHO OTPaXXarolIUX Ty WJIM UHYIO MBICIIb aBTOPA;

KoncnektupoBaHne — KpaTkoe H  TIOCIEAOBAaTENbHOE H3IIOKEHHE  COICpKaAHUS
MIPOYUTAHHOTO.

KoHcnekT — CoXHBIN coco0 M3I0XKEHUS COMEpKaHUsl KHUTU WM CTaTbU B JIOTHYECKOMN
MOCIIe0BAaTeIbHOCTH. KOHCIEKT akKyMyJaupyeT B ce0e NpeblIyline BUIBI 3aIlHCH,
MO3BOJIIET BCECTOPOHHE OXBaTUTh COJAEP)KaHWE KHUTH, cTarbu. llosTomMy ymeHue
COCTaBJIATH IIJIaH, TE3UCHI, ACJIaTh BBIIIMCKHU U z[pyrHe 3aIInucu onpeﬂenﬂeT U TECXHOJOTHUIO
COCTaBJICHHUS KOHCIIEKTA.

Metoauyeckue pekoMeHaAanuu 1mo padore ¢ MaTepHer-pecypcamu

Cpenu  MHTepHeT-pecypcoB, Hauboyiee  4YacTO  MCIOJB3YeMbIX  CTYACHTAaMH B
CaMOCTOSITEIbHOW ~ paboTe, cleayer OTMETHUTH AIEKTPOHHBIE OMOINOTEKH,
oOpa3oBaTenpHble MOPTaJbl, TEMAaTHUYECKUE CalThl, OuOnIMorpaduueckue 0aszbl JaHHBIX,
caiitel nepuonnyeckux uznanuil. [ns spdexrusHoro noucka B WWW CTyleHT oJKeH
YMETb U 3HATh!

- 4€TKO OIpeNeNsATh CBOM NMH(OPMALMOHHBIE TOTPEOHOCTH, HEOOXOIUMYIO PETPOCIIEKTUBY
uHpOpMalLKHU, KPyT MOUCKOBBIX CEPBEPOB, 0oJiee KaU€CTBEHHO MHICKCHPYIOIUX HYKHYIO
uH(pOopMaLIo,

- IPaBUIILHO (OPMYIMPOBATH KPUTEPUHU TIOMCKA;

- OmpeAensaTh M pa3feisaTh pa3MelméHHyo B cetu HHTepHer wuHpopmanuio Ha Tpu
OCHOBHBIE TPYMIBI: CNIpaBOYHAs (3JEKTPOHHbIE OMOIMOTEKH M SHIMKIONEIUH), HaydHas
(TEKCTBl KHUT, MaTepuaibl ra3eT M XypHaJlIoB) U yudeOHas (MeToauueckue pa3padoTKw,
pedepartsr);

-laBaTh OLIEHKY KadecTBa NPEJCTaBICHHON WH(OpMalUU, OTAEIUTh JEHCTBUTEIBHO
Ba)XKHbIE CBEJICHUS OT HH(POPMALMOHHOTO LITyMa;

- JaBaTh OLEHKU JOCTOBEPHOCTHM MH(POpPMAIMM HAa OCHOBE pPAa3IMYHBbIX MPU3HAKOB, IO
BHEIIIHEMY BUJY caiiTa, XapakTepy 1mojadu nHpopMmaluu, e€ opranuzalum;

- CTyJeHTaM HeoOXOJuMO YyMETb €€ aHalIu3UpOBaTh, OMNPENENATh €€ BHYTPEHHIONO
HEMPOTUBOPEUUBOCTD.

3ampemieHa mepeAada  APYyrUM  [OJIB30BATENsIM ~ MHGOpPMAIMH, IPEICTABIISIONICH
KOMMEpYECKYI0 WJIM TOCYJapCTBEHHYIO TalHy, paclpoCTpaHATh HH(MOpMAIHIO,
[OpOYAlIYl0 YeCTh W JOCTOMHCTBO TIpaxaaH. I[IpaBoBble OTHOIIEHUS pEryIHpPYHOTCS
3akoHoM «OO6 uHdopManuy, MHPOPMATU3AMK U 3aliuTe HHpopManumu», 3akoHOM «O
rocy/1apCcTBEHHOMU TaliHe», 3akoHOM «O0 aBTOPCKOM IpaBe U CMEXHBIX IPaBax», CTaTbsIMU
Konctutynuu o6 oxpaHe JUMYHOW TalHBI, cTaThsIMH ' pakJaHCKOro KOJEKca U CTaThsIMU
VYTOJIOBHOTO KOJIEKCa O TPECTYIUICHUSIX B chepe KOMITBIOTEPHOW HHPOPMALINH.

ITpu pabote ¢ MHTepHeT-pecypcamu oOpaiaiite BHUMaHHE HAa UCTOUYHUK: OPUTMHAIIbHBIN
aBTOPCKHUN Marepua, pedepaTuBHOE COOOIICHHE IO MaTepuaiaM JAPYruxX IyOIuKaIui,
CTyJeHueckas yueOHas pabora (pedepar, KypcoBas, AUIJIOMHas U 1p.). OpuUruHaNbHBIE
aBTOPCKHE MaTepHajibl, Kak TMpaBWIO, NyOIUKYIOTCS Ha  CHEIHATU3UPOBAHHBIX
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TEMaTUYEeCKUX CalTax WiM B OWMONMOTEKaX, y HUX YyKa3bIBAETCS aBTOP, €ro JaHHBIC.
BrinonHeHs! Takue paboThl MOCIE0BATEIHO B HAYUHOM WJIM HAYYHO-IIOMYJISIPHOM CTHIIE.
3TO MOTYT OBITh HayYHBIE CTaTbU, TE3UCHI, yUeOHUKH, MOHOTpaduu, AUCCEPTAIIH, TEKCTHI
nexkuuid. Ha ocHoBe Takumx pabOT Ha HEKOTOPBIX caiiTax pasMmemarorcs pedepaTsl HIN
0030pbl. OOBIYHO OHU HE UMEIOT aBTOPA, PEIKO YKA3bIBAIOTCSA UCTOYHUKH peepupoBaHHUSL.
Camu cailThl TTOCBAIIEHBI pa3HOOOpa3Hoi TemaTuke. K TakuM paboTaM CTOUT OTHOCHUTHCSA
KPUTHYECKH, KaK W K caiiTam, IJie pa3MellaloTcs ydeOHble CTyJeHUYeCKHe palboThl.
KauecTBO 3THX pabOT O4YeHb HU3KOE, MOITOMY, CHauyala MOAyMaiTe, OIIEHUTE pecypc, a
y’Ke IOTOM MM ToJib3yiTech. B octansHOM ¢ MHTEpHET-pecypcaMu MOXKHO paboTaTh Kak ¢
OOBIYHOM TMeuaTHOU nuTeparypoid. UHTepHET — 3TO emé u orpoMHas OMOINOTEKA, T/I€ BBI
MOJKET€ HaWTH TNPaKTHUECKU JI000H XyJOXKECTBEHHBIH TEeKCT. B HMHTepHeTe orpomHoe
KOJIMUECTBO CJI0Bapel M SHLUUKIIONEINH, HCIIOIb30BaHHE KOTOPHIX PUBETCTBYETCS.

IIpome:xxyToyHast aTTecTanus
Kaxnplii cemecTp 3akaHuMBaeTcsi craued 3aderoB (dk3ameHoB). IloaroroBka k cpade
3a4€TOB (IPK3aMEHOB) SIBIISIETCS TaKXKE CAMOCTOSTENbHON paboToi cTyneHToB. CTyneHTy
HE00XO0/IMMO K 3aueTy (3K3aMeHy) MOBTOPUTH BECh IMPOMICHHBII MaTepua 1o AUCIHUIINHE
B paMKax JEKIHA U PEKOMEHyeMOU JIMTEPATYPHI.

71



