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Pazpaborana Ha ocHoBe ['oCymapcTBEHHOro 00pa3oOBaTEIbHOIO CTaHIapTa
cpeaHero npodeccruoHabHOr0 odpaszoanus Jlyranckoit Haponnoit Pecnybnuku 1o
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ot 16.10.2018 N 937-O[1).
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1. MACHOPT PABOYEN MTPOI'PAMMBbI YYEBHOM JUCIUILINHBI

O/1b.11 ®u3uka

1.1. O0Js1acTh NPUMEHEHHUA MPOTrPAMMBI Y4eOHO! JUCHUILIUHBI
PabGouass mporpamMma y4eOHOM IUCHMIUIMHBI (Hanee — pabouas Mporpamma) siBIsSETCS
4acThIO OCBOCHHMSI IPOTPaMM TOJIFOTOBKH CIIEIMAIMCTOB cpeHero 3BeHa (fganee [ITICC3)

B cootBerctBUu ¢ ['OC CIIO JIHP u IIOOII CIIO mns conemmansHoct 35.02.08

SHCKTpOTCXHI/IIIGCKI/Ie CUCTCMBI B arpOIIpOMBIIIINICHHOM KOMIIJICKCC
(ykazams npogheccuio, cneyuanrbHOCmy, YKPYRHEHHYIO 2pYNny (2pynnsi) npogheccuii
unu Hanpaeiexue (HanpasieHus) N0O20MoBKuU)

PaGouass mporpamma yueOHOU mucrumumasl OJlb.11 ®usmka MoxeT OBITH
ucronb3oBana 1o crnenuanbHOCTIM CIIO Ha 06a3e cpemsero (IMONHOTO) 0OIIETO
oOpa3oBaHus, B JOMOJHUTEIBHOM NPO(PECCHOHATLHOM O0O0pa30BaHMM B paMKax
peanu3anuy IporpaMm IepenoAroToBKH Kaapos B yupexaeHusx CII10.

1.2. lesaun 1 3a1a4u y4eOHO! JUCUUILINHBI, TPEOOBAHUSA K pPe3yJbTaTam
OCBOCHUS Y4eOHOM TUCHUTIIHHBI

Vyebnas nucuumimHa OJIb.11 ®usuka oTHOCUTCS K 00IIe00pa3oBaTEILHOMY
LHUKITY.

Copnepkanue mporpaMmbl — 00IIeOOpa30BaTEIbHON — AUCHUIUIMHBL  «DU3HKaY
HaIIPaBJICHO HA IOCTUKEHUE CIICTYIOMINX LECH:

— (opMupoBaHue y OOy4YalolIMXCsl YBEPEHHOCTH B ILIEHHOCTH OOpa30BaHMI,

3HAYMMOCTH (PU3MYECKUX 3HAHUU JUIsI COBPEMEHHOIO KBaIU(UUIMPOBAHHOTO

CHEUAIKNCTa MPU OCYLIECTBIECHUU €ro MPpOo(ecCHOHATBHOM 1eITebHOCTH;

— (OpMHUpPOBAHNE €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH;

— OBJIAJICHUE CTIELU(PUUECKON CUCTEMON (PU3NYECKUX MOHATUH, TEPMUHOJIOTUEN 1

CUMBOJIMKOM;

— OCBOEHHE OCHOBHBIX (DU3UYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTE;

— OBJIAJICHUE  OCHOBHBIMM  METOJAAaMH  HAy4YHOrO  TO3HaHUS  MPHUPOJIBI,

UCIIOJIb3yeMbIMH B (pu3uke (HAOIO/IEHHE, OMHMCAHHUE, U3MEPEHHE, BBIIBUKECHUE

TUIIOTE3, IPOBEAECHUE SKCIIEPUMEHTA);

— OBJIAJICHUE YyMEHUSMU O0OpabaThiBaTh JaHHBIE OJKCIIEPUMEHTA, OOBSICHATH

MOJIyYCHHBIC PEe3YyJbTaThl, YCTAHABIUBATH 3aBUCUMOCTH MEXAY (GU3HUECKUMU

BEJTMYMHAMU B HAOJII0Ia€MOM SIBJICHUH, JIEJIATh BHIBOIBI,

— ¢dopMHUpOBaHHE yMEHUS pemaTh (GU3NUECKUEe 3a7adyd pa3HbIX ypOBHEU

CIIOHOCTH;

— pa3BUTHE [I03HABATENIbHBIX MHTEPECOB, HWHTEIUJIEKTYaJIbHBIX U TBOPUYECKHX

CIIOCOOHOCTEM B Tpoliecce MPUOOPETeHHT 3HAHUHN C MCIOJIb30BaHUEM Pa3IMUHbBIX

MCTOYHUKOB HH(POpPMAIIMU U COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHUH;

yMeHu# (HopMyIupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIUIO 110 OTHOIIEHUIO

K ¢u3zndeckoi nHpopMaIu, Nojry4aeMoi U3 pa3HbIX HCTOUHUKOB;

— BOCIHUTaHUE YyBCTBA TOPJIOCTH 32 POCCUNCKYIO (DU3HUECKYIO HAYKY.
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OK 01. Beibupars
CIIOCOOBI peLICHUS
3amaq
npodeccnoHaIbHON
JeSITeTbHOCTH
PUMEHUTETBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TpPYZy, OCO3HAHHE IICHHOCTH MacTepCTBa,
TpyaoIo0ue;

- TOTOBHOCTHh K aKTHBHOH ACATEIbHOCTH TEXHOJOTHYECKOH U
COIIMAIbHOW HAIMpaBJICHHOCTH, CIOCOOHOCTh HMHHIIMHUPOBATH,

IJIJAHUPOBaTh M CaMOCTOSITENIBHO  BBINOJIHATH  TaKyro
JIeATEIILHOCTD,

- HMHTEpeC K pasIuyHbiM chepam  npodecCHoHATbHOM
nestenbHocTH, OBJIACHHE YHHUBEPCAIBHBIMU  yY9eOHBIMU
MMO3HABATCIPHBIMK  JICUCTBHAMHU: a) 0a30BbIC JIOTHUYECKHE
JICHCTBHS:

- CaMOCTOSITENIbHO  (popMynupoBaTb M aKTyalIM3UpPOBATh
npo0ieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

-yCTaHaBJINBATh CYIIECTBEHHBIN NPHU3HAK WM OCHOBAHMS AJIS
CpaBHEHHS, KJIaCCU(PUKAUU 1 0000IIEHNUS;

- OIpEeNensaTh LENH JEATENbHOCTH, 3aJaBaThb IapaMeTpbl U
KPUTEPUU UX TOCTUKECHHUS;

- BBISABJIATH 3aKOHOMCPHOCTU n MMPOTHUBOPCUMNA B
paccMaTpruBACMBIX ABJICHUAX,
- BHOCHUTD KOPPCKTHUBbBI B ACATCIIBHOCTD, OLICHUBATb
COOTBETCTBHUC PE3YIbTATOB OCIIAM, OLICHUBATH PUCKHU

MOCJIC/ICTBHUH JIEATETLHOCTH,

- pa3BUBATh KPCATUBHOC MBIIJICHUEC ITPH PCIICHHUU ) KU3HCHHBIX
npo6GsieM 6) 6a30BbIC UCCIIETOBATENBLCKUE JCHCTBHS:

- BJIaAC€Th HaBbIKaMHN y‘—Ie6HO'I/ICCHe}10BaTeHBCKOI\/II n HpOCKTHOﬁ
JeSITeIbHOCTH, HABbIKAMH pa3pelIeHHs MPOOJIeM; BBISBISThH
IMPUYUHHO-CIICACTBCHHBIC CBA3HM H AKTYaJIHU3UpPOBAThH 3ajaydy,
BBIJIBUTaTh THIIOTE3Yy €€ PEIICHUS, HAXOJUTh apryMEHThI IS

-chopMupOBaTH MPEACTABICHUS O POJIM M MeCTe (PHU3UKU U
aCTPOHOMHUU B COBPEMEHHOH Hay4yHOM KapTHMHE MHpa, O
cucTeMoobOpa3yromeil poiau (UMK B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJOTHH, O BKIajae
POCCHIMCKMX W 3apyOeKHBIX YYCHBIX-(U3UKOB B pPa3BUTHE
HayKM; TOHUMaHHE (PU3MUECKOW CYIIHOCTH HaOII0JaeMbIX
ABJICHUM MHMKPOMHUpPA, MakpoMupa W Meramupa; MNOHUMaHHE
POJM aCTPOHOMHUH B IPAKTUYECKOH JEATENbHOCTH YEJIOBEKA U
JabHEHIIeM HayYHO-TEXHUYECKOM Pa3BUTHH, POJIU (QU3UKU B
dbopMHpOBaHUU Kpyro3opa M (YHKIHOHAIBHONH I'PaMOTHOCTH
YeJI0BEeKa JJIsl PELEHUs IPAaKTUUECKUX 3a]a4;

- chopMupoBaTh YMEHHs pellaTh PacyeTHbIE 3aJaud C SIBHO
3aJJaHHOW (U3UYECKON MOJENbI0, HCIONb3Yys (U3NUYECKue
3aKOHBl U TPUHIUIBI, HA OCHOBE aHalIM3a YCJIOBUS 3aJaudu
BbIOMpaTh (PU3UYECKYIO MOJENb, BBIACHATh (U3HUECKUE
BEIMYMHBI U (OPMYJbI, HEOOXOIUMBbIE JUIs €€ pEeLIeHHUs,
IIPOBOANTH pPacyeThl M OLIEHUWBATH PEATbHOCTH IMOJIYYEHHOIO
3Ha4YeHUs1 PU3NUECKOI BETMUNHBL;

pemaTts KauyeCTBEHHbIE 3aJjaud, BBICTpanWBas JIOTMUYECKU
HENPOTUBOPEUYMBYIO LIENIOYKY pPAacCyXIE€HUH C ONOpoil Ha
M3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS;

- BJIaJIeTh OCHOBOINOJAraloIUMU (PU3MYECKUMU MOHATHAMU U
BEJIMYMHAMH, XapaKTepU3YIOLUMHU (PU3UUYECKHE MPOLECCH
(CBSI3aHHBIMM C MEXaHUYECKUM JBUKEHHEM, B3aUMOICHCTBUEM
TeJ, MEXaHUYECKUMHU KOJIeOaHUsIMU U BOJTHAMU;

aTOMHO-MOJIEKYJIIDHBIM  CTPOCHUEM  BEILIECTBA,
npoleccamy;

ANEKTPUYECKUM U MAarHUTHBIM MOJISIMH, dJIEKTPUUECKUM TOKOM,
AJIEKTPOMAarHUTHBIMU KOJI€OaHUSIMU M BOJHAMU;

TCIIJIOBBIMUA
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JI0Ka3aTesIbcTBa CBOMX YTBEPXKACHUH, 3a1aBaTh IapaMeTpbl U
KPUTEPHUHU PELLCHUS;

-  AHAJIM3UPOBATH MOJYYCHHLIC B XOA€ PCIICHUA 3aaadu
pe3yJIbTaThl, KPUTHYECKM OLEHUBaTh MX JOCTOBEPHOCTH,
IMPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBUSX,

- YyMETb IIEpEHOCHTb 3HAaHUS B IIO3HABATEIBHYK U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHMWS U3 PA3HBIX IPEIMETHBIX
obJacrei;

- BBIJIBUTaTb HOBBIE UJIEH, IPEJIaraTb OPUTMHAIBHBIE TIOJXObI
U PELICHUS;

- CIOCOOHOCTh HX HCHOJb30BAHUSA B I103HABATEIbHON U
COLIMAJIBHOM ITPAKTHKE.

ONTUYECKUMH SIBJICHUSIMU; KBAHTOBBIMU SIBJICHUSIMU, CTPOCHHEM
aToMa M aTOMHOTO SI7Ipa, PaJuO0AKTHBHOCTHIO);

BJIaJICHUE OCHOBOIIOJIAral0IIUMU ACTPOHOMUYECKUMHU
MOHATUSIMHA, TO3BOJIAIOINIMMUA  XapaKTEPU30BaTh IMPOILIECCHI,
MPOUCXOAAIINE Ha 3Be3daX, B 3BE3JHBIX CHUCTEMax, B
MEKTaJaKTUYECKOU Ccpelie;

IBIDKEHIE HEOECHBIX TEJI, DBOIIOLMIO 3B€3] U BcelleHHOI;

- BJIAJICTh 3aKOHOMEPHOCTSMHM, 3aKOHAMHU U TEOPHSAMHU (3aKOH
BcemupHoro tarorenus, I, II m III 3akonsl HproToHa, 3aKoH
COXpAHEHUS MEXaHWYECKOW SHEpPruu, 3aKOH COXPaHCHUS
UMITyJIbCA,  NPUHLUN  CYHEPIO3UIUU  CHJI,  IPHUHIII
PaBHONPABHOCTU MHEPLUHATbHBIX CHCTEM OTCYETA;
MOJICKYJIIPHO-KUHETUUECKYI0 TEOPHUIO0 CTPOCHHS BEIECTBa,
ra3oBbI€ 3aKOHBI, IEPBBIA 3aKOH TEPMOIMHAMUKHU;

3aKOH COXPAaHEHHMs AJICKTPUYECKOTo 3apsiia, 3akoH KyioHa,
3akoH OMma 1 yvactka unenu, 3akoH Owma g MHOJHOM
JNEKTpUYECKOM 1enu, 3akoH JDxkoyns - JleHma, 3akoH
ANIEKTPOMArHUTHOM HWHAYKIWHW, 3aKOH COXPAHEHUs SHEPIUH,
3aKOH TPSMOJMHEHHOTO pacHpoCTpaHEHUsS] CBETa, 3aKOH
OTPa’KEHHUS CBETA, 3aKOH IIPEJIOMJICHUS CBETA;

3aKOH COXpPAHEHHUS HHEPTUHU, 3aKOH COXPAHECHUS] HMITYJIbCa,
3aKOH COXPAaHEHMS 3JIEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHHS
MaccoBOTO YHMCJa, MOCTyJaThl bopa, 3aKOH pagnOaKTUBHOTO
pacmana);

YBEPEHHOE HCIIOIh30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEU TpH
aHanu3e pU3NYeCKuX SBJICHHUH U MPOIECCOB.

OK 02. Ucnons3oBath
COBPEMEHHBIE CPE/ICTBA
MOKCKa, aHaJIn3a u
MHTEPIIPETALNN
uHpopmanuu, u
MH(pOPMAalLMOHHbIE
TEXHOJIOTHH JUIsI

B 065acTH IEHHOCTH Hay4YHOTO MO3HAHUS:

- c(hOpPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTUS HAyKH M OOLIECTBEHHOMN
IIPAKTHKH, OCHOBaHHOI'O Ha Jaore KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
MOJINKYJIBTYPHOM MUDE;

- YMCTb YUUTBIBATh TIpaHUIbl TPHUMCHCHHA HU3YUYCHHBIX
dbu3nuecKux Mojenel: MmaTepuanbHas TOYKa, HWHEpIHalbHas
cHCTeMa OTCUeTa, UAcaIbHBIN Ia3;

MOJIETIM CTPOCHUS T'a30B, KUIAKOCTEN U TBEPBIX TEJI, TOUCUHbIN
BHGKTpI/I‘IeCKI/Iﬁ 3apsan, AA€pHass MOACIIb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO sIJIpa MPH pelieHu: (PU3NIECKHX 3a/ad.
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BBITIOJIHEHHMS 33124 - COBEpPIICHCTBOBAHUE SI3BIKOBOW M YUTATEIICKOW KYJIBTYPBI
npodecCHOHATbHON KaK CpeJICTBa B3aMMOJICHCTBHS MEXKIY JIOJbMU W TTO3HAHHS
JIEATEIIbHOCTH MUDA,
- OCO3HaHWE IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MIPOEKTHYIO u HCCJICIOBATEIHCKYIO

JesITeNIbHOCTh MHIUBUAYAIbHO U B TPYIIIE;

- OBnajicHHE yYHHWBEPCATHHBIMUA YUEOHBIMU MMO3HABATEIHHBIMU
JNEHCTBUSMU: B) paboTa ¢ HHGOPMAITHECH:

- BJIAJICTh HABBIKAMH IOJIYYCHUS WH(DOPMAIMU U3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBISThH MOUCK, aHAIIU3,
CUCTEMATH3AIMI0 U WHTEPIPETANHIO WHHOPMAIIUU Pa3THIHBIX
BUJIOB U (POPM MpeACTaBICHUS;

- co3laBaTh TEKCTHI B pa3MYHBIX (opMarax C Yy4eToM
Ha3HayeHUs MHGPOpPMAIMU M IIeJIeBOMl ayJUTOPUHU, BBHIOMpAs
ONTUMATBHYIO (OPMY TIPEIICTABICHUS U BU3YaTH3aI[1H;

- OLIEHUBAThH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMALINH, €€
COOTBETCTBHE IMPABOBBIM U MOPATBHO-ITHYECKUM HOPMaM;

- HCIOJIb30BaTh CpencTBa UH(GOPMAITMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJIOTHA B PEIICHUM KOTHHUTHBHBIX,
KOMMYHHKATHUBHBIX U OPTaHU3AIIMOHHBIX 33/1a4 C COOIOICHUEM
TpeOOBaHUN IPrOHOMHUKH, TEXHHKH OC30ITACHOCTH, THUTHCHEI,
pecypcocOepexeHusi, MPaBOBBIX U ITHUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 0€30MaCHOCTH;

- BJIa/IeTh HaBBIKAMH PACTO3HABAHMS U 3aIIUTHI HH(OpManuu,
nH(pOpMaIIMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OK 03. IlnanupoBats u
peann30BBIBATH
cOOCTBEHHOE
po¢eCCHOHAIBHOE U
JMYHOCTHOE Pa3BHUTHE,
PEITPUHAIMATEITBCKY IO
NeSITeIbHOCTD B
npodecCHOHATBHON

B o6nacT 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHMUS:
- ¢(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSA, ITUUYECKOTO

[IOBEJICHUS;
- CHOCOOHOCTh OLEHUBAaTh CHUTyallMl0 M IPUHUMATH
OCO3HAHHBIE  PELICHUS, OPUECHTUPYSACh Ha  MOpAJIbHO-

HpaBCTBeHHBIe HOpMI)I U IE€HHOCTH,
- OCO3HaHHC JIMYHOT'O BKJIaga B IIOCTPOCHHC yCTOI\/'I‘lI/IBOl"O
Oynmymiero;

- BJaACTb OCHOBHBIMM MCTOAaMH HAYYHOTO IIO3HAHUA,
HCIIOJIB3YEMBIMHU B (1)1/131/11(6: MMPOBOAWTE IPSAMBIC U KOCBCHHEIC
HU3MCPCHUA (bI/IBI/I‘lCCKPIX BCJIIMYHH, BBI6I/Ipa$I ONTUMAaJIbHBIN
croco0 HU3MEPCHUA W HCIIOJIB3yA HU3BCCTHBIC MCTOAbI OLICHKH
HOFpCHlHOCTCﬁ I/ISMepCHI/Iﬁ, MMpOBOAUTDH HUCCICIOBAaHUC
3aBHCHUMOCTEH (1)H3HLIeCKI/IX BCIIMYHUH C HCIIOJb30BaHHEM
MMpAMBIX HSMCPCHHﬁ, OOBSICHATH MOJIYUCHHBIC PE3YJIbTAThI,
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cdepe, UCIoIb30BaTh
3HAHHS 110 PUHAHCOBOM
T'paMOTHOCTHU B
Pa3IUYHBIX KU3HEHHBIX
CUTyaluuAax

- OTBETCTBEHHOE OTHOILLEHUE K CBOUM pOAUTENSIM M (WIH)
JpPYrUM WJIE€HAaM CE€MbH, CO3/JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS LEHHOCTEHM CEMEWHOM JKU3HU B
COOTBETCTBUM C TpaguuusMu HaponoB Poccun; OBiaanenue
YHHUBeEpPCAJbHBIMHU PeryisiTHBHBIMH e CTBUSIMU:

a) CcaMOOpPraHM3alUsi: - CaMOCTOSTENIbHO OCYIIECTBISATH
[I03HABATENIbHYIO JI€ATENbHOCTD, BBISBIISITh IIPOOJIEMBI, CTABUTH
u GopMyIUpoBaTh COOCTBEHHBIE 3a/adyll B 00pa3oBaTeIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYyalUsX;

- CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEHICHUs MpoOJieMbl ¢
Y4E€TOM UMEIOLINXCS PECYypCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEATOYTEHHI;

- JaBaTh OLIEHKY HOBBIM CHUTyalusiM; CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO U TPOSBICHUIO IIUPOKON SPYIUIIMN B Pa3HBIX
o0JracTsax 3HAHHI, MOCTOSIHHO MOBBIIIATH CBOI1
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb: KCIIOJb30BaThb HPHUEMbl PEQIIEKCUH JJIs
OLIEHKU CUTYalllH, BBIOOpA BEPHOT'O PELICHMS;

-YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIICHHUS
10 UX CHWKEHUIO;

B) OMOLHMOHAJBHBIA  HMHTE/UIEKT,  IPEANOJararoniui
c(OPMHPOBAHHOCTh: BHYTPEHHEH MOTHMBALMH, BKIJIIOYArOIIEH
CTPEMJICHHE K JOCTHKEHUIO MLEJId M yCHexy, ONTHUMU3M,
MHULMATUBHOCTh, YMEHHME JE€HCTBOBAaTb, MCXOA1 M3 CBOUX
BO3MOKHOCTEI;

- OMIAaTUW,  BKJIIOYAIOMIEd  CIOCOOHOCTh  MOHMMATh
SMOLMOHAIBHOE COCTOSIHHE JPYIHMX, YYHUTBIBaTb €ro IpH
OCYIIECTBICHUH KOMMYHHKAIIMH, CTIOCOOHOCTb K COUYBCTBUIO U
CONEPEKNBAHUID;  COLUMAIBHBIX  HABBIKOB,  BKJIKYAKOIIUX
CIOCOOHOCTh BBICTpAaUBaTh OTHOIIEHHUS C APYTUMH JIIOJbMH,
3a00THUTbHCS, TPOSBISATH HHTEPEC U pa3pemiaTh KOHQIUKTHI.

UCTIONB3Ys (PU3UYECKHe TeOpHUH, 3aKOHBI U TIOHSATHUS, U JIENaTh
BBIBO/JIBI;

coOmrofaTh mpaBwia O€30MacHOrO TpyAa MPU IMPOBEACHUU
MCCIICJIOBAaHMIA B paMKaX yd4eOHOro SKCIIEPUMEHTA M y4eOHO-
HCCIIEIOBATEIIbCKOM  JEITEALHOCTH C  HCIOJIB30BaHUEM
U(POBBIX M3MEPHUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyI0BaHuUS;

c(OpPMHUPOBAHHOCTh MPEACTABICHUN O METOJaX IOJyYeHUs
HAYYHBIX aCTPOHOMHYCCKHUX 3HAHWH - OBJIAJETH (CHOPMUPOBATH
NPEJCTABICHNS) TPaBUIAMU 3amuch  Qu3nueckux Gopmyi
penbedHo-ToUeuHoi cuctembl oOo3Hauenuit JI. Bbpaing (ans
CJIETIBIX U CIIA0OBUASIINX O0YYArOIINXCS).

OK 04. DddexTuBHO

B3aWMOJIENCTBOBATH U

- TOTOBHOCTb U CIIOCOOHOCTH K 06pa3OBaHI/IIO " CaMOpa3BUTHIO,
CaMOCTOATCIBbHOCTHU U CaMOOIIPECACIICHUIO,

-OBJIaJIeTh YMEHHMSIMU paboTaTh B TPyNNE C BHIIOJIHEHUEM
Pa3IMYHbIX COLMAIbHBIX POJIeH, IUIaHUPOBATh PadOTy TPYIIIbI,




Kox v HanmenoBanue

I[Inanupyemble pe3ybTaThl 0CBOEHHS TUCHUIIIUHBI

(opmupyembIx
KOMIIeTeHIHI 0ommue JAucuMninHapHble
paboTtarb B KOJUIEKTUBE | - OBJIaJICHUC HaBEIKAMH y4e0HO-UCCIIeIOBATENICKOMN, | PAIIMOHAIIBHO PACIPEeNATh ACSITEIbHOCTh B HECTAHIAAPTHBIX
1 KOMaHje MIPOCKTHOM M COLMATILHOM JCSITEIHHOCTH; CUTyaIlusX, aJeKBaTHO OIICHWBATh BKJIAQJ KaXJ0ro Hu3
OsBnagenue YHUBEPCATHHBIMU KOMMYHHKATUBHBIMH | Y4aCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMO MPOOIEMBI.
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- MOHUMaThb M HCIIOJIb30BATh MPEUMYLIECTBA KOMAaHIHOW U
WHIUBUAYATHHON PaOOTHI;

- MPUHUMATH enu COBMECTHOI NeSITeNIbHOCTH,
OpPraHHW30BBIBATH W KOOPJWHUPOBATH JCWCTBHS 10 €€
JOCTUKEHHIO: COCTABJIATD IUIaH JEUCTBUH, paclpenensiTh poiiu
C YYeTOM MHEHHH YYaCTHHKOB OOCYXIaTh pPe3yJbTaThl
COBMECTHOH paboThI;

- KOOPJIMHHUPOBATH U BBIIIOJIHATH PA0OTY B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS,

- OCYIIECTBIISITh IO3UTHBHOE CTPATETHYECKOE IOBEICHHE B
Pa3IMYHBIX CUTYAIUSX, POSIBISITH TBOPYECTBO U BOOOPAKEHUE,
OBITh WHUITUATHBHBIM OBnameHne  yHHBEpPCaIbHBIMU
PETYISITUBHBIMU ACHCTBUAMU:

T') IPUHSATHE ce0sl U IPYTUX JIIOACH:

- IPUHUMATh MOTHUBBI M apTYMEHTHI IPYTHX JIIO/IeH TpU aHalTu3e
PE3yNIbTAaTOB AEATEIbHOCTH;

- MMPU3HABaTh CBOE IMPaBO U MPaBO APYTUX JIOJEH Ha OIMIUOKU;
pa3BHBAaTh CIIOCOOHOCTH MOHHMATH MHUP C TO3UIUH JIPYTOTO
YeloBeKa.

OK 05. OcymecTBasaTh
YCTHYIO W TUCEMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM
s3bIKe Poccuiickon
denepanyu ¢ y4eToM
0CcOOeHHOCTEH
COIIMAJILHOTO U

B o0nactu 3cTeTHUECKOrO BOCIIUTAHMUS:

- JCTETUYECKOE OTHOUIEHHE K MHpY, BKIIOYas 3CTETUKY
HAy4YHOTO TBOPYECTBA, MPUCYILETr0O (PU3HUUECKON HAYKE;

- CIIOCOOHOCTH BOCIPMHUMATh pa3IMyYHbIE BHUJIBI HCKYCCTBA,
TPaJULIMM U TBOPYECTBO CBOETO U JIPYTHMX HAapOJOB, OLIYLIATh
SMOLIMOHAJIBHOE BO3AEHCTBUE UCKYCCTBA;

- yOeXJIeHHOCTh B 3HAYMMOCTH [UIsl JIMYHOCTU U 0OIecTBa
OTEYECTBEHHOIO M  MHPOBOTO  HCKYCCTBA, ATHHYECKHX
KYJbTYPHBIX TPaJAULIUNA U HAPOJHOTO TBOPUECTBA; TOTOBHOCTD K

- yMeThb pacrno3HaBaTh (pU3MUECKHE SIBJIEHUS (MPOLIECChl) U
OOBSICHATh UX HAa OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSAMOJIMHEHHOE JBHXKEHHE, CBOOOIHOE
NaJceHue Tel, [JBUKEHHE 110 OKPY)KHOCTH, HWHEpLMS,
B3aMMOJICIICTBHE TeJl, KoyeOaTeNnbHOE JBHKEHHME, DPE30HAHC,
BOJIHOBOE JBIDKeHHE; au(ddy3usi, OpOYHOBCKOE JBHKECHHUE,
CTPOEHHUE KHUJIKOCTEH U TBEPHbIX TeJ, U3MEHEHHEe o0bema Tell
Opd HarpeBaHuW (OXJIAXKJEHHH), TEIUIOBOE paBHOBECHE,
UCIapeHue, KOHJIEHCAIMs, IUJIaBJICHHE, KpHCTaJUIM3alus,




Kox v HanmenoBanue

I[Inanupyemble pe3ybTaThl 0CBOEHHS TUCHUIIIUHBI

(opmupyembIx

KOMIIeTeHIHii 00urue JAucuMninHapHble

KYJIbTYpHOTO CaMOBBIPDQKEHUIO B PasHBIX BHJAX MCKYCCTBA, CTPEMJICHHE | KHTICHHE, BIAKHOCTh BO3/1yXa, CBS3b CPEIHEH KUHETHUYECKOU
KOHTEKCTa MIPOSBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH; SHEPruM TEIUIOBOTO JBMKEHHMSI MOJEKYJ C aOCONIOTHOU

OBnanenue YHUBEpPCAIbHBIMU
NEHUCTBUSIMU: a) OOIICHUE:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacro3HaBaTh HEBepOaJbHBIC CPEICTBA OOIICHHS, TTOHUMATh
3HAUEHUE COIMAILHBIX 3HAKOB, PAclO3HaBaTh MPEANOCHIIKA
KOH(MJIMKTHBIX CUTYaAIlUi U CMATYaTh KOH(IUKTHI,

- pa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PCHHS C
HCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB.

KOMMYHHKAaTHUBHBIMUA

TEMIIepaTypoil, MOBBIILICHHUE JIABJICHUS ra3a Py €ro HarpeBaHUU
B 3aKPBITOM COCY/IE, CBSA3b MEXK/Ly IIapaMeTpaMu COCTOSHUS Ta3a
B M30IPOLIECCAX;

ANIEKTPU3AMs TeJ, B3aUMOJCHCTBUE 3aps/ioB, HarpeBaHUE
NPOBOJHUKA €  TOKOM,  B3aMMOJACWCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAS MHIYKLUS, NEHCTBHE MarHUTHOTO HOJS HA
MIPOBOJIHUK C TOKOM M JIBMDKYIIUICS 3apsil, SJICKTPOMAarHUTHBIC
KOJIeOaHHS 1 BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa,
OTpakeHHe, TpelroMiieHne, uHTepdepeHuus, audpakuus u
HOJSIpU3alusl CBETa, JAWCIEPCHsl CBeTa; (HOTORIEKTpHUSCKHUI
3¢ deKT, CBETOBOE MHaBlICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTroMa BOJAOPOJA, E€CTECTBEHHAas M MCKYCCTBEHHAs
PalMnOaKTUBHOCTb.

OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpYKaroIle Cpebl,
pecypcocOepexreHuIo,
MPUMEHSITH 3HaHUsI 00
W3MEHEHUHU KITUMaTa,
TIPHHITAITBI
OepexIINBOTrO
MIPOU3BOJICTBA,
3¢ PeKTUBHO
JIECTBOBATE B
Ype3BBIYANHBIX
CUTYaIHAX

B 00actu 3K010ru4eckoro BOCHUTAHUSA:

- ¢(OpMHUPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbl, TOHUMAHUE
BIIMSHUS COLMATIbHO-DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSTHUE
IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE TIJI00AIBLHOrO
XapakTepa dKOJIOTHYeCKHX Mpo0ieM;

- IUIAHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUM B OKPY’KaOIIEH
Cpele Ha OCHOBE 3HAHUA LEJNEeW YCTOWYUBOIO Pa3BUTHUS
YEJIOBEUECTBA; AKTUBHOE HENPUATHE JEUCTBUHM, NMPUHOCAIIUX
BpeJl OKPYKaKOLLEH Cpeae;

- YMEHHE MPOTHO3UPOBATh HEOJArONpPHUATHBIE SKOJIOIMUYECKHE
IIOCJIEICTBUS NIPEANPUHUMAEMBIX JEUCTBUM, IPENOTBpaIlaTh
UX;
- paclupeHHe  OmbITa  JAEATEIbHOCTH
HaIpaBJIEHHOCTH HA OCHOBE 3HAHUI MO (U3UKeE.

SKOJIOTUYECKOUN

- chopmupoBaTh YMEHUSI IPUMEHSTH MOJYYCHHbIC 3HAHUS IS
OOBSICHEHUSI YCIOBHU TIPOTCKAHUS (PU3NYCCKUX SBICHHUIA B
NpuUpoe U Uil TNPUHATUS NPAKTUYECKUX PEHICHUH B
MOBCETHEBHON KM3HU ISl oOecrieueHusi 0e30MacHOCTU TIPH
oOpaiieHud ¢ OBITOBBIMH TpUOOpaMHU M TEXHHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHS 370pOBbS U COOJIOJIEHUS HOPM
AKOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH cpejie; HOHMMaHUe
HEOOXOAUMOCTH  TPUMEHEHUS JOCTWKEHUW  (U3UKA |
TEXHOJIOTHH 17151 PAllMOHAIILHOTO MTPUPOJOTOIB30BAHMS.




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI

3.1. TemaTuueckuii miian yueoHoii gucuumiuabl OJ/1b. 11 @u3uka
(Hazearnue yueOHoU OUCYUnIuHbL)

O0bem BpeMeHH, OTBeIEeHHbIH HA OCBOEHHUE Y4eOHOM
AUCIHUTLIHHBI
Koabt Bcero Oobs13aTesibHASI AyIUTOPHAS CamocrosiTesibHasA
KOMIT HaumeHoBaHue pa3aeioB, TeM 4acoB | yuyeOHasi HATPY3Ka 00y4AKOIINXCS padora
eTeHIl 00y4arouuXxcs
Hi* Bcero B T.U. B T.4. Bcero B T.4.
4yacoB | JlabopaTopHble | KypcoBas | 4acoB KypcoBas
paboTeI 1 pabota pabora
npakTUYeckue | (TPOEKT), (poexr),
3aHATHS, YaCOB 9acoB 9acoB
1 2 3 4 5 6 7 8
Paznen 1. dusuka 1 METOABI HAYYHOTO MTO3HAHUS 2 2 - -
Pasznen 2. Mexanuka 10 10 4 -
Paznen 3. MonekynspHas pusnka u TepMoIMHAMUKA 18 18 12 -
Paznen 4. DnexTpoauHamuka 34 34 20 -
Paznen 5. Konebanus v BOIHBI 20 20 12 -
Pa3nen 6. OcHOBBI criennaabHONW TEOPUU OTHOCUTEIBHOCTU 4 4 2 -
Paznen 7. KBanToBas ¢usnka 18 18 14 -
IMpomexyTouHas arrecTanus: quddhepeHIIMPOBAHHBIN 3a4eT, YK3aMEH 2
(B COOTBETCTBUM C Y4YeOHBIM IJITaHOM O0Opa30BaTENIbHON OpraHu3aluu
(yupexnenus)
Bcero vacos:
cero Haco 108 | 106 64 -

*,ZZJZ}Z yll€6Hbl)C OucuunﬂuH O6H4€06pa30861m8ﬂbH020 UuKia CmOJZ6€Z4 C nepeunem KomnemeHuuﬁ He 3anoJiHAencA
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3.2. Conep:xkanue o0yueHus no ydeonoiu nucuunianne O/1b.11 ®@usuka

Oo0bem | ®opmupyembie OK
HanmenoBanme pa3aesioB, Copepxxanue ydeOHOro marepuaJia (0CHOBHOe H IPpo¢ecCHOHATBHO- Haco "
TeM yueOHOM OPUEHTHPOBAHHOE), B KOMICTCHIAM
AUCHUILIUHBI JIadopaTopHbIe U MPAKTHYECKUE 3AHATHUS, IPUKJIATHOA MOAYJ/Ib (IPH HAJTNYMH)
1 4 B 6
Pasnea 1. @u3uka M MeTOIbI HAYYHOI'O O3HAHUS 2
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia: 2 OK1-OKS5, OK7
Pu3nKa 1 MeTOAbI ®usnka — Hayka o npupoze. Haydnble MeTObI TO3HAHKS OKPYKAOLIErO0 MUPA.
HAYYHOI'0 O3HAHUS MonenupoBanue Gpuandeckux sBleHuH u npoueccon. Hayunsle runoressl. Gusnueckue
3aKOHBI ¥ TeOpUH. | paHHIIBI MPUMEHUMOCTH (pr3HYecKrX 3aKOHOB. [IpuHIHT
cootBeTcTBUS. [loHsATHE O (hr3HUeckolt kapTuHe Mupa. Posb sSKcriepuMeHTa U TEOpUU B
IpoLecce Mo3HaHus npupoabl. Pu3nueckre BEIMUUHbI U UX u3mepenue. [lorpemnoctu
U3MepeHuil PU3nYecKuX BeIHUMH. 3HaueHne (PU3NKU IpU OCBOCHUU TIpodeccHil u
cnenuanbHoctei CI10.
Paznea 2.MexaHuKa 10
Conep:xaHue yueOHOro MaTepuaJia: 2 OK1-OKS5, OK7
Mexanuueckoe npmxenue. [lepemenienue. [Iyts. Ckopocts. PaBHOMEpHOE
T 21 MPSIMOJIMHENHOE JIBUKEHHE. Y CKOpeHue. PaBHOIIEpEMEHHOE PSIMOJIMHEWHOE JBUKEHUE.
K(::;M;nnxa CBoboaHoe nagenue Tei. JIBukKeHne 1o OKpyKHOCTH
IIpakTnueckoe 3ansaTue 1.Muctpykrax no Th 2 OK1-OK5, OK7
Pemenue 3amau no reme «Kunemaruka» Pemienne 3anau no teme «/[Buxkenue mno
OKPYKHOCTH»
Conep:xaHue yueOHOro MaTepuaJia: 4 OK1-OKS35, OK7
3axonsl HeroroHa. Bunel cun. 3akoH BceMUpHOTo TAroteHus. Mmmnyisc. 3akoH
Tema 2.2 COXpaHEHHUs uMIyibca. PeaktuBHOE nBMKEHHE. Mexannyeckas pabora. MoIIHOCTb.
JluHaMuKa Buibl MexaHMUECKON SJHEPTHH. 3aKOH COXPAHEHMs ITOJIHOM MEXaHUYECKON DHEPTHH.
IIpakTuyeckoe 3ansaTue 3.Mucrpykrax no Th 2 OK1-OKS5, OK7
Pemrenue 3anau no teme «/lunamuka» Pemienue 3anau no pazaeny «MexaHuKay
18

Paszpnen 3. MosekyasipHasi ¢pu3MKa ¥ TEPMOAUHAMHMKA
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Oo0bem | ®opmupyembie OK
qaco "
HanmenoBanme pa3aesioB, Copepxxanue ydeOHOro marepuaJia (0CHOBHOe H IpogecCHOHATBHO-
TeM y4eOHOM OpPMEHTHPOBAaHHOE), B KommeTentym
AUCUHMILINHBI JIadopaTopHbIe U MPAKTHYECKUE 3AHATHUS, IPUKJIATHOA MOAYJ/Ib (IPH HAJTUYMH)
Conep:xanue y4eOHOro MaTepuaJia: 2 OK1-OKS35, OK7
OcnoBuble nonoxenuss MKT u ux noareepxkaenus. Pazmepsl u macca MOJIEKYJ U aTOMOB.
BpoynoBckoe nBmxenue. CUiIbl U SHEPTUSI MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS.
Tema 3.1 CrtpoeHnue ra3000pa3HbIX, )KUJIKUX U TBEPAbIX Tell. MneanbHbId ra3, ero napaMmerpsl u
Mounexynsipaas pusnka 3aKOHbI. M30mpoLeccsl.
IIpakTuyeckoe 3anaTue 6.1ucrpykrax no Th 2 OK1-OKS35, OK7
Pewenue 3amau no pazneny « MKT. M3onpouecce» [IpoBepka 3akona boiins - Mapuorra
Conep:xanue yueOHOro MaTepuaJia: 2 OK1-OKS5, OK7
Buytpennss sneprus. CriocoObl U3MeHEHUs1 BHyTpeHHeH aHepruu. [lepBblil 3akoH
Tema 3.2 TepMoUuHaMUKU. [IpuHIMIbl 1eicTBUs TernoBbiX MammuH. KITJI.
Tepmoaunamuka
IpakTuyeckoe 3ansaTue Muctpykrax no Th 2 OK1-OKS35, OK7
Pewenue 3amau no pazuneny «TepmoauHamuka»
Conep:xaHue yueOHOro MaTepuaJia: 2 OK1-OKS35, OK7
Teépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB KPUCTAIIJIOB.
Tema 3.3 Kunkue kpucramisl. [L1aBnenue n kpuctamum3anus. Y AeibHas TEIIOTA IJIABJICHUS.
CaoiicTBa napos, YpaBHEeHHE TEIJIOBOTO OanaHca.
KMIKOCTEH U TBepPAbIX IIpakTnyeckoe 3anaTue 9.1Mucrpykrax no Th 8 OK1-OK35, OK7
Te Pemenue 3amau o pazneny «CBoiicTBa maposy». Pemenue 3amau o pazueny «CBoicTBa
xunkocrei». [IpoBepka 3akoHa ['yka. Onpenenenrie moBepXHOCTHOTO HATSKEHUS
x)uakoctu .OnpeneneHrne OTHOCUTEIbHON BIQKHOCTH BO3/IyXa
Pasznen 4. OcHOBBI 2J1eKTPOAHHAMHKH 34
Conep:kanue y4yeOHOro MaTepuaJia: 6 OKI1-OKS35, OK7

Tema 4.1
JIEKTPOCTATHKA

DnexTpuueckue 3apsaabl. 3aKOH coxpaHeHus 3apsaaa. 3akoH Kyrnona. XapakrepucTuku
ANEKTPUYECKOTO OISl — HAMPSHYKEHHOCTh U MOTeHIHaI. [[pOBOTHUKH B 3JIEKTPUUECKOM
noJie. JIuaaeKTpuKy B 3aekTpuueckoM mnoie. [lonspuszanus qusnekTpukoB. Pabora cun
JIEKTPOCTATUYECKOr0 NoJIs. Pa3HOCTh MOTEHIIMANOB. DieKTpoeMKOocTh. KoHaeHcaTopsl.
Bubl coeMHEHNH KOHAEHCATOPOB. DHEPTHsl JIEKTPHUUECKOTO MOJIS.
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HaumeHoBaHue pa3jiesios,
TeM yueOHOM
JUCIUILINHBI

Copepxxanue ydeOHOro marepuaJia (0CHOBHOe H IpogecCHOHATBHO-
OpPMEHTHPOBAaHHOE),
J1abopaTopHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIATHONH MOAYJIb (TPH HATUYHN)

O0neM
4aco

®opmupyemsbie OK
u
KOMIIeTeHII UM

IIpakTuyeckoe 3ausaTue Nuctpykrax no Th
Pemenue 3agau no paszaeny «3akoH Kynona» Pemenue 3agad no reme « QJIeKTpUUECKOE
10JIE»

OK1-OKS, OK7

Tema 4.2
IHocTOAHHBIA TOK

Coaep:xkanue y4eOHOro MaTepuaJa:

DIEKTPUUECKUN TOK M €T0 XapaKTepUCTUKU. 3akoH Oma it yyacTka uenu. Bussl
COEIMHEHU MPOBOIHUKOB. TemIoBOE NEHCTBHE IIEKTPHUECKOTO TOKA. 3akoH J[koyms—
Jlenma. Paborta u moutHocTs TOKa. DJ[C 1 BHyTpeHHEEe COPOTUBIICHHE HCTOYHUKA TOKA.
3akon OMa jist MOJTHOM (3aMKHYTO#) SJIEKTPUUYECKOM TSN,

OK1-OKS, OK7

IIpakTuyeckoe 3ausaTue Mucrpykrax o Th

Pemenne 3aJa4 110 TEMC «3aKOHBI IOCTOSHHOI'O TOKAY. BI/IIH)I COGILI/IHCHI/Iﬁ IIPOBOAHHKOB.

Omnpenenenne y1eabHOro CONPOTUBIIEHUS IPOBOJAHUKOB Penienue 3anay 1no teme
«3aKoHBbI OCTOSIHHOTO ToKay. Onpenenenue J[C 1 BHYTpEHHETO CONPOTUBIICHUS
HCTOYHUKA TOKA. 3aBUCUMOCTb JIEKTPUYECKOT0 CONPOTUBIICHUS IPOBOJHUKOB OT
TEeMIepaTypbl. DIEKTPUUECKUH TOK B IMOJIYIPOBOJAHUKAX U IPYTUX Cpeax

12

OKI1-OK5, OK7

Tema 4.3
MaruuTtHoe moJjie

Coaep:xkanue yueOHOro MaTepuaJa:

MarsuTHOE NOJE U €r0 XapaKTEPUCTHUKU. J[eMCTBME MarHUTHOTO I10JIS1 HA IIPOBOJHUK C
TOKOM. 3akoH AMriepa. MarHuTHBIN OTOK. PaboTa 1o nepeMerieHuto NpoBOAHMUKA C
TOKOM B MarHuTHOM 1osie. Cuna Jlopennia. MarautHele cBolicTBa BeliecTBa. MaruutHas
npoHunaeMocts. CoHeyHast akTUBHOCTB U €€ BIMsHUE Ha 3eMiIto. MarHuTHbIe OypH.
SIBneHue AIEKTPOMArHUTHON MHAYKIUHU U €r0 IPUMEHEHUE. BuxpeBoe aneKkTpudyeckoe
nosie. CamonHyKuus. THAyKTUBHOCTh DHEPIHsi MATHUTHOTO MOJIS.

OK1-OK35, OK7

IMpakTuyeckoe 3ansaTue Mucrpykrax no Th
Pemenue 3agau no reme «MarauTHOE IOJIE U €r0 XapaKTEPUCTUKW» Pelrenue 3anad mmo
TeMe « DJEKTPOMArHUTHAS UHIYKIWSD)

OK1-OKS, OK7

Pa3gea 5. Kosieoanua u

BOJIHbI

20

Tema 5.1
Mexanunueckue
KO0J1€0aHUA U BOJHBI

Coaepixanue yueOHOro MaTepuaJa:

Mexannueckue KoyebaHus, X XapaKTepUCTUKU U 3aKOHBI. ['apMoHMUeckue KojaeOaHusl.
CBoOoiHbIE MEXaHNUECKUE KoJieOaHus. BoIHY X /1eHHbIE MEXaHUYECKHE KOJIeOaHuU .
.Maremarnueckuil MasiTHUK. [IpyKMHHBIN MasTHUK. BeIHYXI€HHbIE MEXaHUYECKHE

OK1-OKS5, OK7
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HaumeHoBaHue pa3jiesios,
TeM yueOHOM
JUCIUILINHBI

Copepxxanue ydeOHOro marepuaJia (0CHOBHOe H IpogecCHOHATBHO-
OpPMEHTHPOBAaHHOE),
J1abopaTopHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIATHONH MOAYJIb (TPH HATUYHN)

O0neM
4aco

®opmupyemsbie OK
u
KOMIIeTeHII UM

koseOanus. Pezonanc. Mexannueckue BosHbl. [loniepednsle v po10JIbHBIE BOJIHBI.
XapakTepUCTUKHU BOJH. 3BYKOBbIE BOJIHBI. YJIbTPa3ByK U €0 IPUMEHEHHUE.

IIpakTnyeckoe 3ansaiTue Mucrpykrax no Th

Pemenue 3amau o reme «Mexanunyeckue kojiebanus». OnpeneneHrue yCKOpeHHs
cBOOOIHOTO Na/ICHUS C IOMOIIbI0 MaTEMaTHYECKOTo MasiTHUKA .Pemienne 3a1a4 no teme
«MexaHn4ecKue BOJHbBDY

OK1-OK5, OK7

Tema 5.2
DJIEKTPOMATHUTHBbIE
KO0J1€0aHUSA U BOJIHBI

Conep:xanue yueOHOro MaTepuaJia:

CB00OIHBIC AIIEKTPOMArHUTHEBIE KoJeOaHus. 3aTyXarolue 3JeKTPOMAarHUTHBIC
KosiebaHus. ['eHepaTop He3aTyXaroUX IEKTPOMarHUTHBIX KoJleOaHui. BbIHy XK 1eHHbIE
anekTpuueckue konebanus. Ilepemennsiii Tok. ['enepatopsl Toka. TpanchopmaTopsl.
[lonydenue, nepenayda u pacpeeleHUE MEKTPOIHEPTUH. DIEKTPOMAarHUTHOE T10JIE U
AJIEKTPOMarHuTHbIE BOJIHBI. CKOPOCTH 3JIEKTPOMarHUTHHIX BOJIH. [IprMenenue
IEKTPOMAarHUTHBIX BOJIH. [IpuHIMIBI painocBs3y U TeneBuaeHUs. Panqnonokanusi.

OKI1-OK5, OK7

IIpakTuyeckoe 3anaTe MucTpykTtax no Th

Pemenue 3ana4 no teme «9I€KTPOMarHUTHbBIE
KoJiebaHus». Pemenue 3a1a4 1o teme « ANEKTPOMArHUTHBIE
BOJIHBI»

OK1-OKS, OK7

Tema 5.3
I'eomeTpruyeckasi onTuKa

Conep:xanue y4eOHOro Mmarepuasa:

IIpupona ceera. CkopocTs pacnpocTpaneHus ceera. OtpaxeHnue u npeiaomienue. [lonnoe
otpaxxeHue. JInn3bl. OCHOBHbIE XapakTepucTuku. [locTpoenue xona ayueit B nun3ze. ['na3
KakK onTuyeckas cucreMa. Ontudeckue npudopsl.

OK1-OKS, OK7

IIpakTuyeckoe 3ausaTue Nuctpykrax no Th
Pemrenue 3amau no reme «Onrtukay. M3Mepenue nokasarens NpeaoMIICHUs CTEKIIA.
Pemenne 3amau no reme «JIMH3b

OK1-OKS5, OK7

Tema 5.4
BoaHoBas onTHKa

Conep:kanue y4yeOHOro MaTepuaJia:

Hucnepcus ceeta. Bunel criektpoB. CriekTpsl ucyckaHus. CIIEKTphl MOTJIOLIEHUS.
Wnrtepdepennus. Judpakuus. Audpakunonnas pemerka. [longpuzanus ceeta. lllkana
NIEKTPOMArHUTHBIX BOJIH.

OK1-OKS5, OK7
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Oo0bem | ®opmupyembie OK
qaco "
HaumenoBanue pa3aeJios, Conep:xanue yue0HOro matepuaJia (0CHOBHOE U NPO(deccuOHAIBLHO-
TeM y4eOHOM OpPMEHTHPOBAaHHOE), B KommeTentym
AUCHHUIITHHBI J1a0opaTopHble H NPAKTHYECKHUE 3aHATHUS, TPUKJIATHOH MOAYJIb (IPH HATHYUH)
IIpakTnyeckoe 3anaTue. Mucrpykrax no Th 2 OK1-OK5, OK7
Pemenue 3anay no teme «BonHoBas ontukay. Onpenenenue JJIMHbI CBETOBOM BOJHBI C
MOMOIIBIO AU(PPAKIIMOHHON PEHIETKH.
Pazgena 6. OcHOBBI clieHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH 4
Conep:xanue yueOHOro MaTepuaJia: OK1-OKS5, OK7
Tema 6.1 [TocTynaTel TEOpUU OTHOCUTEIHHOCTH: HHBAPUAHTHOCTh MOJTYJIS CKOPOCTH CBETA B
OCHOBDI ClIeNUAJILHO | B2XYYME; PHHII OTHOCHTENBHOCTH OuiHmreiina. OTHOCUTENBHOCTh OZIHOBPEMEHHOCTH. 2
3amMeieHre BPEMEHHU M COKPAICHNE ITTHHBI. DHEPTHUs U UMITYJIbC CBOOOTHOW YaCTHIIBI.
reopun CBsi3b Macchl C SHEpruen U UMIYJIbCOM CBOOOIHON YaCTHUIIBI.
OTHOCUTE/IBLHOCTH Ipakruueckoe 3anarue 18,19. Unctpykraxk no Th OK1-OK5, OK7
Pemenue 3amau mo teme «CTO» 2
Pa3nen 7. KBantoBasi ¢pu3uka 18
Coaep:xaHue yueOHOro MaTepuaJia: 2 OK1-OKS35, OK7
Tema 7.1 . KBanToBas runotesa [Inanka. ®otosnekrpuueckuii 3p(ekT 1 ero npuMeHeHue.
KBanToBble cBolicTBa IpakTuueckoe 3ansaTue. Mucrpykrax mo Th 2 OK1-OK5, OK7
cBeTa Pemenne 3anau o teme «KBaHTBD
Conep:xanue yueOHOro MaTepuaJia: 2 OK1-OKS35, OK7
PasButue B3rs10B Ha CTpOeHHE BemecTBa. SnepHas Moens aroma. OTbITHI
Pesepdopna. 3akoHOMEPHOCTH B aTOMHBIX CIIEKTPax BOAOpoAa. Mozens atoMa BO10poJia
Tema 7.2 o bopy. KBanToBsie reHepatopsl. EcTecTBeHHAast pauoakTUBHOCTh. 3aKOH
®du3uka aToma u PallMOaKTUBHOTO pacraja.
aTOMHOI'0 siIpa IIpakTHyeckoe 3anaTHe MHCTpyKTaX no Th 4 OK1-OKS5, OK7
Pemenue 3anau no reme «PaanoakTuBHOCTE» CTpoeHUE aTOMHOTO 1pa. JledekT macchl,
SHEPTHs CBS3M U YCTOHYMBOCTh aTOMHBIX siep. SnepHble peakiun. VickyccTBeHHAS
parmoaKTUBHOCTD. Jlenenue Tsoxensix suep. Llennas spepHas peakuus. SnepHbiit
peaktop. Pemenne 3amad no teme «Pu3nka aToMa ¥ aTOMHOTO SIIApay
IIpakTnyeckoe 3anaTue Mucrpykrax no Th 2 OK1-OK35, OK7
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Oo0bem | ®opmupyembie OK
HanmenoBanme pa3aesioB, Conep:xanue yueOHOTro MmaTepuajia (0CHOBHOE U Po¢ecCHOHAIBHO- Haco "
TeM yueOHOM OPUEHTHPOBAHHOE), B KOMICTCHIAM
AUCHMILINHBI JIadopaTopHbIe U MPAKTHYECKUE 3AHATHUS, IPUKJIATHOA MOAYJ/Ib (IPH HAJTUYMH)
Tema 7.3 CTpoenue Conneunas cucreMa. IlnaneTsl, ux BUAUMOE BHXEHUE. Malble Tejla COJTHEUHOM
CoJiHe4HOM cuCTEeMBbI cuctembl. Cucrema 3emisi—JIyna. Connne. CosHeuHast akTUBHOCTb. VICTOUHUK SHEpruu
Connna u 3BE31
IpakTnyeckoe 3ausiTue Muctpykrax no Th 6 OKI1-OKS5, OK7
3BE3/1bI, UX OCHOBHBIE XapaKkTepucTUku. COBpeMEHHBIE MPEACTaBICHUS O
MIPOUCXOKACHUM U 3BoJrolnK CoJIHLIA U 3BE3]T. DTalbl )KU3HU 3BE31. Muteunsblit [yt —
Hama ['anaktuka. Tunel ranaktuk. Paguoranaktuku u kBa3zapsl. Beenennas. Pacimpenue
Bcenennoii. 3akon Xa606:a. Teopust bonbioro B3psiBa. MacitabHast CTpyKTypa
Bcenennoii. MeraranakTuka.
Bcero: 108
U3 HUX NPAKTUHYECKHUX 3aHATHI 64
JeKIUH 42
caMoCTOsITeIbHas padoTa -
3aver 2

16




4. YCJIOBUSI PEAJIU3AIIAU TIPOTPAMMBI YYEBHOM
JTUCTUTLITAHBI

4.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHuI0

MatepuanbHO-TEXHUYECKOE O0ECIeUeHHUsl MPOorpaMMbl Y4eOHOM AUCIMITITUHBI
«Dusukay:

[ToarotoBka BHEayIUTOPHOM pPaOOTHI JIOJKHA OOECHEYMBATBCS JOCTYIIOM
Kaxgoro oOydaromierocss K 6a3am JnaHHBIX W OubmmorteunbiM (oumam. Bo Bpems
CaMOCTOSTENIbHON TTOAITOTOBKHU, 00yYaroIIUecs JOJKHBI ObITh 00€CIeUeHbl T0CTYIOM
K cetu IHTEpHET.

Oo6opynoBanue yueOHOro kabruHera u paboyux MecT KabuHeTa:

— I0CaJI0OYHbIC MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

— pabouee MeCTO MpernoaBaTes;

— KOMIUJIEKT Y4E€OHO — METOIMYECKUX MAaTEpPUAIIOB MPENO/1aBaTes;

— KOMIUJIEKT Y4eOHO — HarJIAAHBIX MOCOOUH MO AUCLMILIMHE, B TOM YUCIIE Ha
ANEKTPOHHBIX HOCUTENSAX.

TexHuueckue cpeacTra 00yyeHus:

— KOMIIBIOTEP C MyJIbTUMEIUMHON YCTaHOBKOM;

— KOJUIEKLHS HU(PPOBBIX 00Pa30BATENbHBIX PECYPCOB.

Ilpusooumcsa nepeuenv cpedcms O00OYUeHUs, BKIOUAS MPEHANHCEPbl, MOOeIU, MAaKemul,
0bopydoeaHue, mexHuveckue cpeocmeda, 6 m. Y. aAyOUOBU3YATbHbIE, KOMNbIOMEPHbIE U
MeNeKOMMYHUKAYUOHHBIE U M. N. (KOIUYEC80 He YKA3bl8ademcsl)

TpeboBanus K KBaIM(PUKAIUU TEAATOTMUECKUX KaJpOB, OCYIIECTBISIOMINX
peanuzaruio [IIICC3 no cnenuanbHOCTH, TOKHBI 00ECIEUUBATHCS IME1arorMueCKUuMU
KaJpaMl, UMEKWIIMMU  cpeaHee  npodeccHoHalbHOE, BBICIIEE  O0Opa3oBaHUE,
COOTBETCTBYIOIIlEE  NPOQUI0  MpenojaBaeMorl  yuyeOHOW  AuCHUIUIMHBL  OMBIT
NEATEIbHOCTU B OpPTaHU3AIUSAX COOTBETCTBYIOIIEH MPodhecCHOHANIBHON Cephl SIBISETCS
o0si3aTeNbHBIM JIJISI  TIpenojaBaTefield, OTBEYAIOUIMX 3a OCBOCHHUE OOyYaroluMCs
PO ECCUOHAIBHOTO Y4eOHOT 0 LUKJIA.

[IpenogaBarenu noy4yarOT JOMOJIHUTEIBHOE MPO(EeCCHOHAIBHOE 00pa30BaHUE 10
mporpaMMaM TIOBBIIICHUS KBaJIU(UKAIMK, B TOM 4HClIe B (OpME CTOKUPOBKH B
PO MIBHBIX OPTaHU3aAIMAX HE PEKe OJHOTO pa3a B S JieT.

4.2. Nudopmanuonnoe o0ecneueHune o0y4eHus. Ilepeyenn
pPeKOMeHayeMbIX Y4eOHbIX wu3aaHuil, WHTepHeT-pecypcoB, AONOJHHUTEIbHOI
JIUTEPATYyPhI

OcHOBHBIE TICYATHBIC n3aaHusid

1. Msxumes .. @uzuka. 10 knacc : yueb. 115 001eo0pa3oBaT.opraHu3aiui:
6a3zoBbiii ypoBeHb / I'.f. Msakumes, b.b. byxosues, B.M. Yapyrun. — M.:
[Ipoceemenwne, 2017. — 432 c.: .
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2. Mskuiie I'.5. @usuka. 10 knace : yue6. ajis o6mieodpa3oBaT.opraHU3aIliii:
6azoBbiii  ypoBenb / I'.5I. Mskumes, b.b. byxoBues, H.H. Corckmii. — M.:

[Ipocsemenue, 2017. — 416 c.: ui.

3. J.C.)Knanos, I'.JI. XKganoB.®u3uka ans CpeIHUX CIEHUATBHBIX YYEOHBIX

3aBesieHui. . [yueonuk,c.] /J1.C.)Knanos, I'.JI. XKnanos .-M.: Hayka, 1998 — 512 c.
4. COOpHUK 3a/1a4 ¥ BOIIPOCOB IO (DPM3HKE JIUIS CPSIHUX CICITUATBHBIX YUCOHBIX
3aBesieHuit. Yue0. mocodue./ P.A. I'nmagkoBa, B.E. Jlo6ponpagos, JI.C. XKaganos; — M.:

Hayxa, 1988. — 384 c.

I[OHOJIHHT@JIBHBI@ HCTOYHUKH

5.T. . ManaxoBa Jlunaktuueckuid marepuana mno (usuke :
yuutens /I'. . Manaxosa, E.K. CtpayT. — M. : [IpocBemienue, 1984. — 96¢.

mocooue UiA

6. JILA. Kupuk ®usmka camocTosSTeNIbHBIC PabOThI C MPUMEpaMHU PEIICHUS
3anau: yueOHnoe nocobue / JI. A. Kupuk, K.I1. bongapenko. — XaprskoB: ['uMHazus,

2002. — 63c.

5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOM

UCIATLINHBI

JAUNCHUITIJIMHBI
KoHTposib u oOlleHKa pe3yJbTaTOB OCBOCHUSA Y4YeOHOMU
OCYIIECTBIISIETCS. MperojaBarejeM TMpu TPOBEIEHUU J1abOpaTOpHBIX  PpadoT,

MPAaKTUYCCKUX SaHHTI/Iﬁ, TCCTUPOBAHUSA, a TaKXC BBIIIOJHCHUSA O6y‘laIOH_[I/IMI/IC$I
HHANBUYaJIbHBIX BaI[aHHﬁ, ITPOCKTOB, HCCHeﬂOBaHHﬁ, IMPaKTHYCCKHUX BaHHTHfI,

TECTUPOBAHMUS.

Pe3yabTaTsl 00yyeHus

OcHOBHbBIE MOKA3aTEJIN OLEHKH
pe3yJibTATOB

(I)OpM])I U METObI
KOHTPOJISA 1 OCHKH

3HaTh! — JEMOHCTpUpyeT Ha mpumepax | Dopmsl:

— CMBICI MOHATHM: pu3nyeckoe siBI€HUe, |pojb U MECTO  (U3UKH  B|- TEKyIIUH
TUIIOTE3a, 3aKOH, TEOPHUs], BELIECTBO, dbopMupoBaHUU COBPEMEHHOM | - UTOTOBBIN
B3aUMOJICHCTBUE, JIEKTPOMAarHUTHOE I10JI€, | HAYYHON KapTUHBI MUpa, B pa3BUTUH | MeTObI:

BOJIHA, (DOTOH, aTOM, aTOMHOE S111pO, COBPEMEHHOM TEXHUKH U |- BBIIIOJIHEHUE
MOHU3UPYIOILIUE U3IIyYCHHUs], IUIAHETA, TEXHOJIOTHUH, B IIPAKTUYECKOM | TECTOBBIX 3aJlaHUM;
3B€371a, raJlakTHKa, Beenennas; JIEATEIILHOCTH JIFOCH; - BBIIIOJITHEHUE

—  CMBbICT (PU3UYECKUX BEJIMUUH: CKOPOCTh, |[— JEMOHCTPUpPYET Ha MpUMepax |MHAWBUIYATbHBIX
YCKOpEHHE, Macca, CUIIa, UMITYJIbC, paboTa, |B3aUMOCBA3b MEXAy (GU3MKOM U |3aJaHM;
MEXaHUYECKasl JHEPIUsl, BHYTPEHHSS JIPYTMMHU €CTECTBEHHBIMU HayKaMH; |- YCTHBIN OIIPOC;
SHeprus, adCOI0THAs TeMIIeparypa, —  YCTaHaBJIMBAE€T  B3aMMOCBS3b |- HAIINCAHHE
CPEIHssl KHHETUYECKAasi DHEPIUsl YaCTUL] €CTECTBEHHOHAYYHbIX SIBICHUH ¥ |(u3nueckoro
BEUICCTBA, KOJIMYECTBO TCIIJIOTHI, MNPUMCHATE OCHOBHBEIC (1)I/I3I/I'—ICCKI/IG JUKTaHTa,
JJIEMEHTAPHBIN JJIEKTPUYECKUN 3apALT; MOJCINA Ul HUX OIHCAaHHUS U |- BBIIIOJHEHUE

— CMbICI (1)I/I3I/I‘—IeCKI/IX 3aKOHOB 06’I)${CHGHI/I5[; CaMOCTOSITETbHOM
KJIACCUYECKOW MEXaHUKH, BCEMUPHOIO paboThl;
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PesyabTaTsl 00yyeHus

OcHOBHDBIE MOKA3ATEIH OLICHKH

DopMbI U METOABI

pe3yJIbTaToB KOHTPOJISA M OLICHKH
TATOTEHUS, COXPAHEHUS YHEPTUH, —  HCHOJIB3YyeT UH(POPMALIUIO |- TEMaTHYeCKast
HMITYJIbCA U DJIEKTPUYECKOTO 3apsiza, (GU3MYEeCKOro  COAEp)KaHUs  IIpH |aTTecTalus,
TEPMOJAUHAMUKH, NIEKTPOMArHUTHON pemeHnH y4eOHBIX, MpPaKTHYECKuX, |auddepeHunpoBaHHbII
UHAYKIUH, poTodddexTa; IIPOEKTHBIX M HCCJIENOBATEIbCKUX |3a4eT,
— BKJIJl YYCHBIX, OKa3aBIINX HaHOOJbILEE |3a/1a4, HHTETPUPYS UH(OPMAIHMIO U3 |IK3aMEH

BIIMSIHME Ha pa3BUTHE (PUBUKH;

-YMETh!

OIUCBIBATh U OOBACHATH (PU3NYECKUE
SIBJICHUS 1 CBOMCTBA TEII: JABUXXCHUC
HEOECHBIX TNl U UCKYCCTBEHHBIX
CIIyTHUKOB 3€MJIU; CBOICTBa ra3os,
AKHJIKOCTEH U TBEPBIX TEI;
DJIEKTPOMArHUTHYIO HHAYKIUIO,
pacrpocTpaHeHHE IEKTPOMarHUTHBIX
BOJIH, BOJIHOBBIC CBOIICTBA CBETA;
U3Jy4YEeHHE U MOIJIOIIEHUE CBETa aTOMOM,;

dotorddexr;

— OTIMYaTh TUIOTE3bl OT  HAy4YHBIX
TEOPHUiL;

- JenaTh BBIBO/IbI Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX JIaHHBIX;

IIPUBOAUTH IIPUMEPHI, TIOKA3bIBAIOIIINE,
YTO: HAOJIIOJIEHUS U SKCIIEPUMEHT
SIBJISIFOTCSI OCHOBOM JUIs1 BBIJIBUIKECHUS
THIIOTE3 U TEOPHH, TIO3BOJISIIOT IPOBEPUTH
UCTUHHOCTb TEOPETUYECKUX BBIBOJIOB;
¢busnveckas Teopus JaeT BO3SMOXKHOCTb
OOBSICHATH U3BECTHBIE SBJICHUS IPUPOIBI U
Hay4HbIe (DaKTHI, MPEICKA3bIBATH €IIIe
HEU3BECTHBIE SBJICHUS;

MPUBOANUTH TPUMEPHI TPAKTUIECKOTO
UCTOJIb30BaHUS (PU3NUECKUX 3HAHUIL:
3aKOHOB MEXaHUKHU, TEPMOAMHAMUKH U
AJIEKTPOJMHAMUKHU B DHEPTETHKE;
Pa3UYHBIX BUAOB AJIEKTPOMArHUTHBIX
W3ITYYSHHH /ISl pPA3BUTHS PAJIAO U
TeJIEKOMMYHUKAIUil, KBAHTOBOM (PU3UKH B
CO3/IaHUU SJIEPHOI SHEPTETHUKH, JIa3ePOB;
BOCIIPUHMMATh M HAa OCHOBE
MOJTyYSHHBIX 3HAHUH CaMOCTOSTEIEHO
OLIEHUBATh HH(POPMAIINIO, COAEPIKALLYIOCS
B coobmenusax CMU, MNurepHere, HayyHO-
MOTYJIIPHBIX CTAThAX.

MIPUMEHSTH MTOJTyYeHHBIE 3HAHUS JIJIS
pemeHust pU3MUECKUX 33124 MPH U3YUEHUU
¢u3KKHN Kak MpoUILHOTO y4eOHOTOo
peaMera;

pas3InYHbIX UCTOYHHUKOB
KPUTHYECKH €€ OLIEHUBAs;

— pa3yIn4aeT ¥ yMeeT MCI0JIb30BaTh
B y4€0OHO-UCCIIEJ0BATEIbCKON
JESITeIbHOCTH METO/bl HAYYHOT'O
H03HaHUsI(HAOI0ICHNE, ONIICAHNUE,
U3MEpPEHUE, IKCIEPUMEHT,
BBIJIBUKECHUE TUIIOTE3bI,
MO/ICIIUPOBaHKE U JIp.) U GOpPMBI
Hay4HOro no3HaHus (hakThl,
3aKOHBI, TCOPUH),

— TPOBOJUT IPSMBIE M KOCBEHHBIC
U3MEHEHHUs (U3UYECKUX BEJIMYMH,
BbIOMpasi N3MEPUTENbHbBIE TPUOOPHI C

u

y4eTOM HEOOXOAMMON TOYHOCTHU
WU3MEPEHHUII, MJIAHUPOBATH X0
U3MEPCHHUI, OLIEHUBATh

OTHOCHUTEIIGHYIO TOTPEIIHOCTh  I10
3aJJaHHBIM (hopMyIIaMm;

— peliaeT Ka4eCTBEHHbIC 3a/1a4u (B
TOM 4YHUCJIE€ U MEXKIPEAMETHOTO
XapakTepa): HCIOJIb3YsS  MOJICIIH,
dbusznuecKkue BETUYMHBI U 3aKOHBI,
BBICTpAaUBAaTh JIOTUYECKU BEPHYIO
[ENOYKY 00BsICHEHUS
(mokazarenbpcTBa) MPEIIOKEHHOTO B
3aj1a4e nporiecca (SBICHHUA);

— pelIaeT pacyeTHbIE 3374 C SIBHO
3alaHHON (PU3UYECKON MOJIENBIO: Ha
OCHOBE aHajH3a YCIOBUS 3aJa4u
BBIIETATh  (PU3UYECKYIO0  MOJEIb,
HAXOAUTh (PU3UYECKHE BEIUYUHBI U
3aKOHE], He00XO0INMBIE u
JOCTaTOYHbIE [UIsI €€ pelIeHus,
MPOBOANTH PAacyeThl W MPOBEPATH
MOJTyYEHHBIN pe3yNbTarT,

— YYHTHIBACT TPAHUIIBI TPUMCHCHHS
M3YYCHHBIX (U3MUYECKUX MOJeneit
npu  permieHnH  (QHU3UYeCKHX |
MEXIPEIMETHBIX 3a/1a4;

WCTIONB3yeT WHPOPMALMIO |
NPUMEHSTh 3HAHUA O TMPHUHIUIIAX

OTIpeNIENATh XapakTep (Pu3ndecKoro paboThI u OCHOBHBIX
mporecca 1o rpaduky, Tadnuie, GopMyIie; |XapaKTepuUCTHKaX M3YUYEHHBIX
MallMH, OpubOpoB M JPYIrux
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PesyabTaTsl 00yyeHus

OcHOBHDBIE MOKA3ATEIH OLICHKH

DopMbI U METOABI

Y4€TOM UX IOTPEIIHOCTEN;
HCIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS U
YMEHUS B PAKTHYECKOH AEATEIHHOCTH U
IIOBCEJHEBHOM JKU3HU, [yl 00eCeueHUs
0€30MaCHOCTH KU3HEIESTEIbHOCTH B
IIpOIecCe MCII0JIb30BaHMsI TPAHCIOPTHBIX
CpeACTB, OBITOBBIX JIEKTPONPHOOPOB,
CPEACTB PaJHO- U TEIEKOMMYHHUKAI[MOHHON
CBSI3U;0LICHKU BJIMSIHUSL HA OPTaHU3M
YeJIOBEKA U JIpyrHe OpraHu3Mbl
3arpsAA3HEHUS OKPYIKaroIIen
CpeAbl;palluOHATbHOTO
MIPUPOJIOTIONB30BAHMS U 3AIIUTHI
OKpY’Karollen cpesibl.

UCCIICIOBATEIIbCKUX M MPOEKTHBIX
3a1ad;
— HCIIONB3YET 3HAHUS O PU3UUECKUX

00BeKTax n rporieccax B
ITOBCETHEBHOM KU3HU s
obecrieueHuss 0e30mMacHOCTH  TMpH
oOpamiennn ¢ mpubopamu U

TEXHUYECKUMH YCTPONCTBAMH, s
COXpaHEHUs 3/10pOBbsI u
COOIOZICHHUSI HOPM 3KOJIOTHYECKOT0
MOBEICHUSI B OKpYKalolle cpere,
JUTSL NPUHATUSA ~ PEIICHUI B
MMOBCEIHEBHOW JKU3HH.

pe3y/JbTaToB KOHTPOJISI 1 OLIeHKH
U3MEPSATH Psl GU3HUYECKUX BEITUUHH, TEXHUYECKUX YCTPOWUCTB JUTSt
MIpeICTaBIsAs pe3yIbTaThl H3MEPEHUI ¢ pelieHus MPaKTUYEeCKHX, Yy4eOHO-

B rpade «Pe3ynprarhl oOydeHHs» MNEPEUUCISIOTCA BCE 3HAHMS U yMEHWUS,
yKa3aHHbIE B IMMAcCMOpTe MporpaMmMbl. KoMneTeHIuu A0KHBI ObITh COOTHECEHBI CO
3HAHUSAMHU U YMEHUAMH. {7151 3T0ro Heo0X0AMMO MpOoaHaIN3UPOBaTh, OCBOEHUE KAKUX
KOMIIETEHLINI 0a3upyeTcs Ha 3HAHUSX U YMEHHSIX 3TOW NUCUMUIUTMHBL. J[JI1 KOHTPOJIS
U OLEHKU pe3yibTaTOB OOY4YEHHs MpernojaBaTesb BbIOMpaeT (GOPMbI U METOABI C
y4eToM (QOpPMHUPYEMBIX KOMIIETEHIMH M creuupuku oOydeHHs MO IporpaMme

TUCIUTIIINHEL.
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IMpunoxenne 1

OCOCOBJIEHHOE CTPYKTYPHOE HOJIPA3IEJIEHUE
[NOJIMTEXHUYECKHWU KOJUIEJK
JIVTAHCKOI'O TOCYJAPCTBEHHOI'O ATPAPHOI'O YHUBEPCUTETA

KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA
10 y4eOHOU TUCIMUILINHE

0/[b.11 @®u3uka

(Haumenosanue yueOHOU OUCYUNTIUHDBL)

35.02.08 InekmpomexHnuueckue cucmemsl 8 azpOnPOMbIULIEHHOM KOMNJIEKCe
(k00, HaumMeHo8aHUue nNpogeccuu/cneyuanrbHOCmu)

2022
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KoHTpOJIbHO-0LIeHOYHbIE CPEACTBA
JJIS IPOBEACHUS NIPOMEKYTOYHOM aTTecTalMU
B (popMme 1uddepeHpoBaHHOIO 3a4eTa

Tema 1.1. Mexanuka

O 001N DNk~ W —

. UTo Takoe MexaHndyeckoe IBMxKeHHe? BHUibl MEXaHMUeCKOTO ABMKCHHUA.
. OTHOCUTENBHOCTH JIBHKEHUSI.

. Uro Takoe cucrema orcyera?

. Uro Takoe TpaekTopus?

. [lyTp 1 mepemenicHue.

. B xakom ciyuae Teno ABUKETCS NMPSIMOJIMHEMHO PaBHOMEPHO?

. UTo Takoe MrHOBEHHAsI CKOPOCTh?

. Uro Takoe yckopenue?

. B kakoMm ciyuae Teno JBUKETCS MPSMOJIMHENTHO PAaBHOYCKOPEHHO?

Tema 1.2. 3akousl Mexauuku HeroToHA.

1. Macca. CriocoObl U3MEpEHUsI MaCChI TEII.
2. Yrto Takoe cuina?

3. IlepBriii 3ak0oH HproTOHA.

4. Bropoii 3akoH HproTOHA.

5. Tperuii 3axkoH HproToHa.

6.
7
8
9
1

3aKOH BCEMUPHOIO TATOTEHUS.

. I'paButranimonnoe none. Cuina tsxectu. Bec.
. Cuna ynpyrocru.

. Cuna tpenus.

0. YUto Takoe uMItyibC Tena?

Tema 1.3. 3akoHBI COXpaHEHUSI B MEXAHUKE.

O 00 1N DN K~ W —

. 3aKOH COXPaHEHUs UMITYJIbCa.

. PeakTuBHOE NBUKEHUE.

. PaboTa cubl.

. PaboTa nmoTeHIHaIbHBIX CHUJI.

. UTo Takoe MOITHOCTH?

. Uto Takoe 3HEprUs?

. Kunernueckas sneprus.

. [loTreHIManbHas SHEPrUsl.

. 3aKOH COXpaHEHHUs MEXaHUYECKOU dHEPIUH.

«ITpuMeHeHre 3aKOHOB COXPAHEHHUS .

Tema 2.1 OCHOBBI MOJIEKYISIPHO-KMUHETHUECKON Teopu. VneanbHblil ras.

1.
2.
3.

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
Pa3mepsl 1 Macca MOJIEKYJT M aTOMOB.
Yrto Takoe OpOYHOBCKOE JIBHKEHUE?

4. Yto takoe nuddy3us?

22



5. Cunbl ¥ HEPIUs MEKMOJIEKYJISIPHOTO B3aUMO/IEHCTBUS.

6. Uto Takoe uaeaibHbId ra3?

7. JlaBiieHue rasa.

8. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETHYECKON TEOPUH Ta30B.
9. Uro Takoe Temneparypa? M3mepeHnue temmepaTypsl.

10. Yto Takoe aOCONIOTHBIN HYJIb TEMIEPATYPHI?

11. 3akon boitng-MapuoTra.

12. 3akoHn I'eit-JIroccaka.

13. 3akon [laps.

Tema 2.2. OCHOBBI TEPMOJIUHAMHUK

. UTO Takoe BHYTPEHHSS SJHEPTUSA CUCTEMBI?
. BHyTpeHHss sHEeprus naeanbHOro rasa.

. UTo Takoe TenjaoeMKOCTh?

. Uto Takoe yenpHas TENI0EMKOCTh?

. [lepBoe HauasI0 TEPMOAMHAMUKH.

. Kakoii npornecc Ha3bpIBalOT ainabaTHBIM?
. [IpyHUMN 1ENCTBUS TETIOBOM MAIIMHBI.
. KIIJI TenmoBoro gBurarers.

. TenoBbIe ABUTATENH.

10. XomoauiIbHBIE MAIIUHEI.

11. Bropoe Hayano TepMOJUHAMUKH.

O 00 1N DN K~ W —

Tema 2.3. CBoiicTBa mapos.

1. Ucniapenue u KoHAECHCAUs.

2. Yto Takoe HackinleHHbIN nap? Ero cBoiicTBa.

3. AGcoJiI0THast M1 OTHOCUTENbHAS BIAKHOCTh BO3/1yXa.

4. Yto Takoe ToyKa pochl?

5. Kunenne. 3aBUCMMOCTB TEMIEPATYPHI KATIEHUS OT TABICHUS.
6. [IeperpeTsiii map 1 €ro UCMOJIb30BAHUE B TEXHUKE.

Tema 2.4. CBoiicTBa JKUIKOCTEH.

1. XapakTepuCcTHKA KUJIKOTO COCTOSTHUS BEIIECTBA.

2. IToBepXHOCTHBIN CIION KUIAKOCTU. DHEPTHSI TOBEPXHOCTHOTO CJIOS.
3. SIBneHuUs HA TPAHHUILIE )KUIKOCTHU C TBEPIBIM TEJIOM.

4. KanwuigspHbIE SIBICHUS

Tema 2.5. 3aKOHBI COXpAHEHUSI B MEXAHUKE.

1. XapakTepuctruka TBEpJOTrO COCTOSIHUS BEIIECTBA.
2. Yopyrue cBOKCTBa TBEPABIX TEIL.

3. 3akoH ['yka.

4. MexaHn4ecKue CBOMCTBA TBEPIBIX TEI.

5. TeroBoe paciimpeHue TBEPAbIX TEII.

6. [ltaBneHune u KpucTaIIM3aLus.
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Tema 3.1. DnekTpudeckoe noie.

1.YTo Takoe anexkTpuyecKuil 3apsn’?

2.3aK0H COXpaHEHHUS JIEKTPUUYECKOTO 3apsia.

3.3akoH KynoHa.

4. DnekTpuuecKoe moJie.

5. Urto Takoe HanpsHKEHHOCTD AIEKTPUYECKOro Mo ?

6. [IpuHIIMT CynIepHO3UILIUN TTOJIEH.

7. PaboTa cuil 3eKTPOCTaTUYECKOTO MOJISL.

8. Yto Takoe nmoreHIman?

9. YUTo Takoe pa3HOCTh MOTEHIMATIOB?

10. Kakue moBepXHOCTH HA3bIBAIOTCSl SKBUMOTECHIIMATIBHBIMA?

11. CBsa3p Mexay HaOpsHKEHHOCTBIO M Pa3sHOCTBIO  MOTEHIMAJIOB
AIEKTPUYECKOTO TOJIS.

12. Yto Takoe KoOHaEeHCATOP?

13. CoenuHeHue KOHJIEHCATOPOB B OaTapero.

14. DHeprus 3apsKEHHOT0 KOHAEHCATOPA.

15. DHEeprust 37IeKTPUIECKOTO MOJIS.

16. DnekTpoaBuxKyas cuia ICTOYHHUKA TOKA.

17. CoenuHeHnEe UCTOYHUKOB JICKTPUUECKON SHEPTUH B OaTapero.

18. CoenuHenne NpoBOAHUKOB. Buabl coenMHEHU.

19. 3akon OMa JUIsT TOJTHOM LETH.

20. 3axonsl Kupxroda st 21eKTpruuecKoi HeTu.

21. PaGota 1 MOIIHOCTD 3IEKTPUUECKOTO TOKA.

22. TemioBoe NEHCTBUE TOKA.

23. 3akoH [Ixoyinsa-JleHma.

Tema 4.1. Mexanndeckue KoucOaHusl.

1. KonebaTenrHOE ABHIKEHHE.

2. Kakue konebaHusi Ha3bIBAIOTCSI TAPMOHUYECKUMU ?

3. CBOOOAHBIE MEXAHUYECKHE KOJIEOAHUS.

4. JInnelinple MEXaHUUECKHUE KOJICOATEIbHEBIE CUCTEMEL.

5. [IpeBpartiienue s3HEPrUM Npu K0JIeOATEIIBHOM JIBUKEHUU.
6. CBOOOIHBIC 3aTyXaIOIIUE MEXaHUUECKUE KOJIeOaHus.

7. BeIHYXJICHHBIC MEXaHHUYECKHUE KOJICOaHMS.

Tema 4.2.Yupyrue BOJTHBI.

. Kakas BoiHa Ha3bIBaeTCsl MPOAOIBLHON?
. Kakas BoiHa Ha3bIBaeTCs MOMEPEUHOMN?
. XapaKTepUCTUKHU BOJIHBL.

. YpaBHEHUE TII0CKOM Oeryiiei BOJIHBI.

. Uto Takoe unTepdepeHIus BOJIH?

. Uto takoe audpakius BOIH?

. 3BYKOBBI€ BOJIHBI.

. YJIBTPa3BYyK U €ro MIPUMEHEHHUE.

Tema 4.3. DaeKTpOMarHuTHBIE KOJICOAHMUSI.
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O 00 1N DN K~ WK —

. CBOOOAHBIE 3EKTPOMATHUTHBIE KOJIEOAHUS.

. [IpeBparenne sHepruu B KoyedaTeIbHOM KOHTYPE.

. Kakue snekTpoMarHuTHele KoJieOaHUSI HA3bIBAKOTCS 3aTyXAIOIIMMU?
. 'enepaTop He3aTyXaromux AMEKTPOMATHUTHBIX KOJICOAHUH.

. BBIHYXIEHHBIE DJIEKTPUUECKHUE KOJICOAHUS.

. Uto Takoe nepeMeHHbIN TOK?

. 'eHeparop nepeMeHHOr 0 TOKa.

. EMKOCTHOE ¥ MHIYKTUBHOE CONTPOTUBIICHUS TEPEMEHHOTO TOKA.

. 3akoH Oma JJ1s1 3JIEKTPUYECKON LETH MIEPEMEHHOTO TOKA.

Tema 4.4. DneKTpOMarHuTHHIE BOJIHBI.

1.
2.
3.
4.
3.
6.

YTo Takoe AIEKTPOMAarHuTHOE MoJje?

YTo Takoe IEKTPOMarHUTHbIE BOJIHBI?

Bubparop I'epua.

OTKpBITHIN KOJEOaTEIbHBIN KOHTYD.

IIprMeHenne ANEKTPOMAarHuTHBIX BOJIH. PagnocBsa3e.
[IIxana 3JIeKTPOMarHUTHHIX BOJIH.

Tema 5.1. [Ipupona csera.

l.
2.
3.
4.
3.
6.

CKOpOoCTh pacupOCTpaHEHHUS CBETA.
3aKOHBI OTPAKECHUS U MIPEITOMIICHHUSI CBETA.
[TosnHOE OTpaxkeHue.

JIMH3EL.

['ma3 kak onTuyeckas cucrema.
Onrtuueckue mpuoopsl.

Tema 5.2. BoHOBBIE CBOMCTBA CBETA.

O 001N DNk~ W —

. Uto Takoe unTepdepeHuus ceera?

. UTO Takoe KOrepeHTHOCTh CBETOBBIX JIy4Yen?

. UuTepdepeHus B TOHKUX TUICHKAX.

. [Tomocel paBHOM TOJIIUHBI.

. Konba Herotona.

. Ucnionb3oBanne nHTepdepeHnu B HAYKE U TEXHUKE.
. Uro Takoe nudpaxius ceera?

. Audpakius Ha 1enu B NapauiedbHbIX JTyyax.

. Uro Takoe AudpakuroHHas peuieTka?

10. Yto Takoe rosnorpadus?

11. Yto Takoe nosspuzanus cBera’?

12. Yro Ttakoe nBoiHoe tyyenpenomiienue? [lonsponasl.

13. Yto Takoe nucrnepcus ceera?

14. Buapl ciektpoB. CriekTpsl ucyckanusi. CIIEKTPhI MOTJIOMIECHHUS.
15. YasTpaduoneroBoe usiydeHue.

16. NudpakpacHoe uznydeHue.

17. PentrenoBckue jiyuu. Mx npupoaa u cBocTBa.

Tema 6.1. KBanToBast onTuka.
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1. KanToBas runotesa [linanka.

2. Yrto Ttakoe (hoTOHBI?

3. Buenmnwuii gpoTtoanextpuueckuit 3 hexT.
4. Baytpennunii potoshdexr.

5. 3akoHbl poTodPdexTa.

6. Tunbl GOTORIEMEHTOB.

Tema 6.2. ®uzuka aToma.

1. OnbiTel DpHecta Pesepdopra.

2. Mogens aroma BogopoJa no Hunscy bopy.

3. Uto Takoe HeUTpoH? CBOMCTBAa HEUTPOHA.

4. Yro Takoe nmpoToH? CBOICTBa MPOTOHA.

5. YUto Takoe 351ekTpoH? CBOWMCTBA ANEKTPOHA.

6. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpPax BOJIOPOA.
7. KBaHTOBBIE T€HEPATOPBHI.

Tema 6.3. ®uznka aTOMHOTO SApA.

. CTpoeHne aTOMHOTO sipa.

. SlnepHbIe peakuun.

. UTO Takoe palMOaKTUBHOCTH?

. 3aKOH paJInOaKTUBHOTO pacaja.

. EcTecTBEeHHas paglOaKTUBHOCTD.

. UckyccTBeHHas pailnOaKTHBHOCTb.

. Jlenenue TsoKenbIX saep.

. Uro Takoe nienHas sAaepHas peakuus?

. YrpaBnsiemas LelHas peakiysl.

10. A nepHblid peakTop.

11. [lony4yeHne paOaKTUBHBIX U30TOIOB U UX TPUMEHECHHUE.
12. CriocoObl HaOJIOICHUS U PETUCTPALUU 3apSKEHHBIX YaCTHUL.

O 001N DN K~ W —

Tema 7.1. Ctpoenue u pazButue BeeseHHOM.

1. Kak Ha3pIBaeTCs Hallla rajJakTUKa?

2. Bugpl ranaktuk. CTpoeHHe U IpoucxoxaeHue ['anakTuk.
3. beckoneuHocTh BeeneHHOM.

4. Yto u3yyaet KOCMOJIOTHs?

5. Pacmupsromasics Beenennast.

6. Moaens ropsiueit BceaeHHOM.

Tema 7.2. 3aKOHBI COXpAHEHUSI B MEXAHUKE.
1. TepMosiiepHBIN CUHTES.

2. TepmosiniepHas SJHEpreTrKa.

3. DOueprus CoJiHIa U 3BE3].

4. DBOIIONMS 3BE3I.

5. IIpoucxoxnenne COTHEYHON CUCTEMBI.

26



KoHTpoJIbHO-01IEeHOYHBbIE CPeICTBA
JJISl IPOBEAeHUS] MPOMEKYTOUHOM aTTeCTAIMU
B opme 3Kk3amMeHa

1. Mexannueckoe nBuxeHrne. OTHOCUTENBHOCTD IBHKEeHUSA. CHcTemMa OTCYeTa.
Marepunanbnas touka. Tpaekropus. [Iyte u nepemenienue. MrauoBeHHass CKOpPOCTb.
Yckopenue. PaBHOMEpHOE M paBHOYCKOPEHHOE JIBUKEHHUE.

2. 3agaya HA NOPUMEHEHUE 3aKOHA COXPAaHEHWs] MacCOBOTO 4YHUCIA H
AIEKTPUYECKOTO 3apsijia.

3. BzaumopneiictBue ten. Cuna. Bropoii 3akon HeroToHa.

4. Nmnynbc Tena. 3aKOH COXpaHEHHs uMmmylibca. lIposiBneHue 3akoHa
COXpaHEHUs UMITYJIbCA B IPUPOJIE U €T0 UCIIOIb30BAHUE B TEXHUKE.

5. 3agava Ha ompejeNeHHe Mepuoja W YacTOThl CBOOOJHBIX KOJI€OaHUU B
KoJ1e0aTeIbHOM KOHTYPE.

6. 3akoH BceMupHoro tiarorenus. Cuia tshxectu. Bec tena. HeBecomocTs.

7. 3ajmada Ha IPUMEHEHUE TIEPBOTO 3aKOHA TEPMOINHAMHUKH.

8. IlpeBpaiieHue >HEprUM NpU MeXaHUYECKUX KosieOaHusix. CBOOOAHBIE U
BBIHYKICHHbIE KoJieOaHus. Pe3oHaHc.

9. OnbITHOE 000CHOBAaHME OCHOBHBIX MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON
teopuu (MKT)

cTpoeHus BemecTBa. Macca u pazmep mouiekyd. [locrosanas ABoraapo.

10. 3agaua Ha [BMKEHHE WJIM PABHOBECHUE 3apSDKEHHOW YaCTHUIBI B
AIEKTPUYECKOM IIOJIE.

11. HWpeansnwnii r1a3. OcHoBHOe ypaBHeHne MKT wupeansHOrO rasa.
Temnepatypa u ee usmMepeHue. AGCOIIOTHAs TeMIepaTypa.

12. VYpaBHeHue cocTosiHUSA uAcanbHOTO rasza. (YpaBHeHue MenpaeneeBa—
Kunaneitpona.) M3onporiieccsl.

13. 3agava Ha MpuMEHeHne ypaBHEHU DUHINTENHHA 11 PoTodddekTa.

14. HMcnapenne w konzaeHcanus. HacbelllleHHblE W HEHACBIIICHHBIE MapBbl.
Brnaxuocts Bo3nyxa. I3Mepenue BiIaxHOCTH BO3yXa.

15. Kpucrammmueckue u aMmopdHbie Tena. YIHOpPyrue | IUIACTUYECKHE
nedopMalu TBEPbIX TEN.

16. 3agaua Ha onpeneneHne MOKa3aTes NPEJIOMIICHUS IPO3PAYHON CPEBI.

17. Pabora B TepmonuHamuke. BHyTpeHHsisi sHeprus. IlepBbiii 3aKkoH
TepMoaMHaMUKU. [IprMeHeHHe MepBOro 3akoHa K H3omponeccaM. AnnabdaTHBIN
npotiecc.

18. 3agaua Ha NpUMEHEHNE 3aKOHA 3JIEKTPOMATHUTHOW UHAYKLUH.

19. B3aumoneiicTBue 3apsikeHHbIX Tell. 3akoH KyioHa. 3akOoH coxpaHEHUus
AIIEKTPUYECKOTO 3apsija.

20. 3agaya Ha TPUMEHEHHE 3aKOHA COXPAHEHUS SHEPTHUU.

21. Konpgencatopbl. OJEKTPOEMKOCTb  KOHAeHcartopa. IIpumeHeHue
KOH/IEHCAaTOPOB.

22. 3agaya Ha TPUMEHEHHUE YPABHEHUSI COCTOSIHUS UACATbHOTO Tra3a.

27



23. PaboTa 1 MOIIHOCTh B LMY ITOCTOSIHHOTO TOKA. DJIEKTPOABMIKYILAs CUIIA.
3akoH Oma JJ1 MOJTHOW LETH.

24. MarHuTHO€ TOJIe, YCJIOBHS €ro CyLIEeCTBOBaHHA. J(eliCTBHE MarHUTHOTO
MOJIsI HAa DJJIEKTPUYECKUW 3apsii W ONbBITHI, MOJATBEPXKAAIOIIME 3TO JECHCTBHE.
MarsnuTtHas UHIYKIUS.

25. IlomynpoBogHuku. CoOOCTBEHHas W  OpUMECHas MPOBOJUMOCTh
MOJIyITPOBOIHUKOB. [10IynpoBOAHUKOBBIE PUOOPHI.

26. 3ajaya Ha MpUMEHEeHHEe rpaduKOB U30MPOIECCOB.

27. OneKTpOMarHuTHas  WHAyKOHWsS. MarauTtHelii  NHOTOK. 3a  KOH
AJICKTPOMAarHuTHOM MHAYKIMU. [IpaBuiio Jlenua.

28. 3ajava Ha ompenesieHne padoThl ra3a ¢ MOMOIIbIO Tpaduka 3aBUCUMOCTHU
JaBJICHUs ra3a OT ero oobema.

29. SIBnenne camoMHAYKIMU. THAYKTUBHOCTB. DIEKTPOMArHUTHOE TIOJIE.

30. 3amaya Ha omnpenenenne Moxyyss HOHra wmarepmanma, W3 KOTOpPOTO
M3rOTOBJIEHA MPOBOJIOKA.

31. CBoOoaHble M  BBIHYXACHHBIE 3JEKTPOMArHUTHBIE  KOJIEOAHUS.
KonebarenbHblii KOHTYp UM NPEBpPALIEHUE DHHEPrUM TPH  3BIEKTPOMArHUTHBIX
KoJjebanusax. Yactora u nepuoj KoneOaHuu.

32. 3agava Ha npuMeHeHne 3akoHa J[koyns—IJIeHna.

33. DNEeKTpOMAarHWTHBIE BOJIHBI U WX CBOMCTBA. lIpMHIMNBI pamnocBs3n U
IIPUMEPBI UX MPAKTUYECKOTO MCIOJIb30BAHMS.

34. BonHOBBIE CBOMCTBA CBETA. DJIEKTPOMarHuTHasi TEOPUS CBETA.

35. 3aymaya Ha mpuMeHeHue 3akoHa Kynona.

36. OnwiTel Pe3epdopna mo paccesHuro a-dyactull. SnepHas MOAENb aToma.
KBanToBBIE NTOCTYIN1aTHI bopa.

37. UcnyckaHue U NOrJIoleHne cBeta aroMaMu. CIeKTpaJIbHbIN aHAJIH3.

38. ®oroaddeKT u ero 3akoHbl. YpaBHeHUEe DiHIITENHHA 11t poTordhdexra u
noctostHHas [lnanka. [Ipumenenue potosrddexra B TEXHUKE.

39. 3aj1aya Ha TPUMEHEHUE 3aKOHA COXPAHECHUS UMITYJIbCA.

40. Cocras snpa atoma. 30Tonsl. DHEprus cBsA3M sapa atoma. LlenHas saepHas
peakius, yCIOBHs €€ OCYIIECTBICHHS. TepMOosiAepHbIE pEAKIUU.

41. PagmoakTWMBHOCTh. BuABl pagMOaKTUBHBIX H3JIYYEHHH WM METOABI HX
peructpauuu. buosornyeckoe 1eHCTBUE HOHUZUPYIOIINX H3Ty4YCHUM.
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