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1. MACIIOPT ITPOT'PAMMBI YUEBHOM JIMCIATLIINHBI
nya.02 ®U3nKA

1.1. O6aacTh NIPpUMEHEHHs POTrPaMMBbI

Obmeobpa3oBarenbHas AUCUUIUIMHA «DU3HKay SBIAETCS 00s3aTeIbHON YacThi0 0011e00pa30BaTeIbHOTO
IMKIJIa 00pazoBaTebHOU Mporpammel B cooTBeTcTBHE ¢ PI'OC CIIO mo 20.02.02 «3amura B
Ype3BbIUANHBIX CUTYAIHIX», peaTn3yeMoi Ha 6a3e OCHOBHOTO 0011ero o0pa3oBaHusl.

[Iporpamma pa3paborana Ha ocHoBaHUM TpedoBanuiit ®I'OC cpemnero odIEro 00pa30BaHUS C yIETOM

npodeccuoHaNbHOM HAMIPaBIEHHOCTH MOJIy4aeMoil MpoQeCcCHH.

1.2. MecTo AucuMILIMHBI B CTPYKTYpPe OCHOBHOM NPo(eccCHOHAIBLHOH 00pa30BaTe/IbHOM NPOrPaMMBbI:

VYuebnas qucuuiuinia Gusnka nzyuyaercs Kak npoduiabHas o0ieoOpa3oBaTesibHas AUCLHUILIMHA IPU
ocBoeHuu cnenuansHoct CIIO 20.02.02 «3amura B Upe3BbIYaHBIX CUTYALUSIX)»
1.3. e ¥ 321244 AMCHUILVINHBI — TPe0OBAHMSA K pPe3yJbTATaM 0CBOCHHS JUCHMILJIUHBI:
OCHOBHBIMH L eJASAMM U3Y4CHUS] PU3UKH SBISIOTCS:
e (QopMHpOBaHUE MHTEpECA U CTPEMJIEHUS 00YYaIOIMXCs K HAYYHOMY M3YUYEHUIO IPUPOJIbl, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;
® pa3BUTHE NPEJCTABICHUH O HAyYHOM METO/Ie IIO3HaHUs U (POPMUPOBAHHE UCCIIEI0BATEIBCKOTO
OTHOUIEHUSI K OKPYXKAIOLIUM SIBICHUSM;
e (QopMHpOBaHUE HAYYHOIO MUPOBO33PEHUS KaK Pe3yJbTaTa U3yuyeHHUs] OCHOB CTPOEHUS MaTepUU U
(GyHIaMEeHTaJIbHBIX 3aKOHOB (PU3HKHU;
e (QopmupoBaHue yMEHUN OOBSCHATH SIBICHUS C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;
e (GopMHUPOBAaHKE NPEJICTABICHUN O poJid GUHUKH JUISl pA3BUTHSI IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU
Y TEXHOJIOTHH.
JlocTrkeHue 3THX 1eiei 00ecrieynBaeTcsl pelIeHUEeM CIeNyIOIuX 3a4a4:
e TpuoOpeTeHHe CUCTEMBI 3HAaHUH 00 001X (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJII0Yasi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, STIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI
acTpopU3UKH;
e (QopmupoBaHUE YMEHUN NPUMEHITh TEOPETUUECKUE 3HAHUS [T OOBSICHEHUS! (PU3UUECKUX SIBJICHUN B
MPUPOJIE U AJISl IPUHATUS IPAKTUUECKUX PEUICHUH B MOBCEAHEBHON KHU3HU;
® OCBOEHHE CIIOCOOOB pEIIeHUs pa3IMYHbIX 33]a4 C SBHO 33/1aHHON (PM3NYECKOI MOENbIO, 3a/1a4,
HOJPa3yMEBAIOIUX CAMOCTOATEIBHOE CO3/1aHuE (PU3NUECKON MOJENN, COOTBETCTBYIOIIEH YCIOBUSAM
3aJa4u;
e [TOHMMaHHE (PU3MUYECKUX OCHOB U IMPUHIIMIIOB AEHCTBUS TEXHUYECKUX YCTPOUCTB U

TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;



® OBJIAJICHHE METOJIaMU CAaMOCTOSITENILHOTO TNIAHUPOBAHUS U TIPOBEACHUS (PU3MIECKHUX

9KCIIEPUMEHTOB, aHallM3a U UHTepIIpeTaluy HHGOPMaIUH, ONIPeIeTICHHS TOCTOBEPHOCTH MOIYYEHHOTO

pe3yJbTaTa;

® CO3JlaHUE YCJIOBUU I Pa3BUTHUSI YMEHUN MTPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUYECKOM

JESTCIIbHOCTH.

3HaTh:

® CMBICT TOHATHI: (U3NYECKOE SBJICHHE, TUIIOTE3a, 3aKOH, TEOPHsl, BEIIECTBO, B3aMMOICHCTBUE,
ANIEKTPOMArHUTHOE TOJIe, BOJHA, (POTOH, aTOM, aTOMHOE AP0, MOHU3UPYIONINE HM3IYYCHHUS, TUIAHETA,
3Be3/1a, rajlakTuka, Beenennas;

® CMBICIT (PU3HYECKUX BEITUYHH: CKOPOCTh, YCKOPEHUE, Macca, CHIa, UMITYJIbC, paboTa, MEXaHHYECKast

SHEpPrusi, BHYTPEHHsS SHEprusi, aOCONIOTHAs TEMIEeparypa, CpeaHss KUHETUYECKash HHEPrusl 4acTHUll
BEIIECTBA, KOJMYECTBO TEILJIOTHI, SJIEMEHTAPHBIN IIEKTPUUECKUH 3apsi]I;

e cMbICT (DU3MUYECKUX 3aKOHOB KJIACCHUYECKOM MEXaHUKH, BCEMHPHOTO TATOTEHHUS, COXPaHEHUS
SHEPrUH, HMMITYJIbCAa H DJIEKTPUYECKOTO 3apsia, TCPMOJWHAMUKH, 3SJICKTPOMArHUTHON WHIYKIUH,
dotordpdekra;

® BKJIQJ] POCCUUCKHX U 3apyOCIKHBIX YUCHBIX, OKA3aBIINX HAHOOJIbIIIEE BIMSIHAE HA Pa3BUTHE (DH3UKY;

Ymernb:

® ONUCHIBaTh W OOBSACHATH (DU3UUECKHE SIBICHUS M CBOMCTBAa TEJI: JIBIKCHHE HEOECHBIX Tel |

WCKYCCTBCHHBIX CITYTHHKOB 3€MJIM; CBOWCTBA Ta30B, JKHJIKOCTEH M TBEPABIX TEI; 3JICKTPOMArHUTHYIO

WHIYKIMIO, PAcIpOCTpaHEHHE AIIEKTPOMATHUTHBIX BOJIH, BOJIHOBBIE CBOWMCTBAa CBETA; U3IyYCHHE U

HOIJIOIIEHHE CBeTa aToMoM; (poTorddexT;

® OTJIMYATh TMIOTE3bI OT HAYYHBIX TEOPUH;

® JIeJIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTATBHBIX JJAHHBIX;

® TIPUBOJUTH MPHUMEPHI, TTOKA3BIBAIOIINE, YTO: HAOJOJCHUS M JKCIIEPUMEHT SIBIISIOTCS OCHOBOM IS
BBIIBIDKEHUSI THIIOTE3 U TEOPH, MO3BOJIIOT MPOBEPUTh HCTHHHOCTH TEOPETUYECKUX BBIBOJIOB;
dusnyeckass TeOpus JaeT BO3ZMOXXHOCTh OOBSICHATH M3BECTHBIC SIBICHUS MPUPOJBI U HAaydHBIE (DAKTHI,
MIPEJICKA3BIBATH €IIe HEU3BECTHHIC SIBJIICHUS,

® TPUBOJUTH MPUMEPHI MPAKTUYECKOTO WCIOIH30BAHMS (DU3MUECKUX 3HAHUN: 3aKOHOB MEXaHHKH,
TEPMOJMHAMUKHN U 3JICKTPOJUHAMUKN B SHEPTETHKE; PA3IMYHBIX BUIOB ICKTPOMArHUTHBIX W3TYYCHHM
JUTSL Pa3BUTHS PAJINO M TEIICKOMMYHHUKAITNH, KBAHTOBOW (DU3HKH B CO3JIAHUU STICPHOM

® BOCIPUHUMATh W HA OCHOBE IIOJIYYCHHBIX 3HAHHH CaMOCTOSITEJIbHO OIICHWBATh HWH(OPMAIIHIO,
conepkantyrocs B coobmenusx CMU, MuaTepHeTe, SHEPreTUKH, JIa3epOB; HAyYHO-TTOMYJISIPHBIX CTaThsIX.

® TPUMEHSTH MOJTYYCHHbIC 3HAHUS JJIS pelIeHUs PU3NYECKUX 3a/1ay;

e OmpeAeNsITh XapakTep (U3NIECKOTO Ipoliecca 1o rpaduky, Tadnmie, popmyie;

e BMepATh psAl (QU3MYECKMX BEIWYHMH, TMPEACTABISAA PE3ylIbTaThl W3MEPEHHH C YY4eTOM WUX

MOTPEIIHOCTEH;



® CIIOJIB30BAaTh HpHOGpeTCHHBIe 3HAaHUA U YMCHUSA B Hp&KTH‘IGCKOﬁ ACATCIIbHOCTH 1 HOBCGI[HCBHOﬁ

KU3HU:
YueOHas nucuunanHa GU3NKa HANpaBJjieHa Ha (JOPMHUPOBaHUe CICAYIOIIUX O0IUX KOMIETeHIHIi:

OK 01. BriOuparh crocoObl pemeHus 3amad Npo(ecCHOHATBbHON JCATEIBPHOCTH NPUMEHHTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcmonb30BaTh COBpPEMEHHBIE CpEACTBA MOWCKA, aHalIM3a M HMHTEpHpeTauuu HHPOpMalUH, U
UH(POPMALIMOHHBIE TEXHOJIOTHH IS BBITIOJIHEHHS 33a/1a4 TPO(PECCHOHATBHON IEATEIIbHOCTH;

OK 03. [InanupoBaTh W peanu30BBIBATH COOCTBEHHOE NPOQPECCHOHANBHOE U JIMYHOCTHOE pa3BUTHE,
NPEINPUHIMATENBCKYIO IESTENFHOCTh B MPO(ecCHOHATBHON cepe, UCTIONb30BaTh 3HAHHS MO IPABOBON H
(buHAHCOBON TPAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYaIHIX;

OK 04. D¢ddexTrBHO B3aMOACHCTBOBATH M pabOTaTh B KOJUIEKTUBE 1 KOMAH/IE;

OK 05. OcymiecTBisTh yCTHYIO U IUCBMEHHYIO KOMMYHUKALIMIO Ha FOCYJapCTBEHHOM si3bIke Poccuiickoit
®degepannu ¢ y4€ToOM 0COOCHHOCTEH COIMAIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 06. IIposiBIsATh rpakaaHCKO-NATPUOTUYECKYIO MO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE NOBEACHUE HA
OCHOBE TPAJUIMOHHBIX POCCUMCKHX-IyXOBHO-HPAaBCTBEHHbIX LIEHHOCTEH, B TOM YHCIE C Y4YETOM
FapMOHHM3AllMUd  MEXKHAI[MOHANBHBIX M  MEXPEIUTHMO3HBIX  OTHOIICHWH, TPUMEHSATh  CTaHIAPTHI
AHTUKOPPYILIMOHHOIO [TOBE/ICHNUS;

OK 07. CopnelicTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH Cpelbl, pecypcocOepekeHNI0, TPUMEHITh 3HaHUS 00
U3MEHEHHUU KJIMMAaTa, TPUHIMITEI OEPEXIMBOTO MPOU3BOACTBA, 3()()EKTUBHO AEHWCTBOBATH B YPE3BBIYAHBIX
CUTYaIUsX;

[Inanupyembie pe3ysbTaThl OCBOCHHS 00IIe00pa3oBaTeIbHON nucHUIUIMHB B cooTBeTcTBHE ¢ PI'OC CIIO
u Ha ocHoBe ®I'OC COO

JIMYHOCTHBbIE PE3YJbTATHI:

1) TpaskIaHCKOTO BOCITUTAHUS:
¢ c(hOPMHUPOBAHHOCTD IPAXKTAHCKON TTO3UIIMU 00YJAIOMIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO WIEHA
poccuiickoro o0IecTBa;
® MPUHATHE TPAAUIIHOHHBIX OOIIECYCIIOBEYSCKIX T'YMAaHUCTHICCKUX U JIEMOKPATHYCCKHUX IICHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECAX TPAKIAHCKOTO OOIIECTBa, y4aCTBOBAThH B
caMOoyTIpaBIIeHNH B 00pa30BaTEIbHON OpraHN3allny;
e yMCHHE B3aMMOJICHCTBOBATH C CONHMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUHU C HX (DYHKIHSIMH U
Ha3HAYCHHEM;
® TOTOBHOCTH K TYMaHHTapHOH M BOJIOHTEPCKOH EATEITHHOCTH;
2) maTpUOTHUYECKOTO BOCTIUTAHHUS:
¢ copMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKOM UJIEHTUYHOCTH, MAaTPUOTH3MA;
® [[CHHOCTHOE OTHOIICHWE K TOCYIapCTBEHHBIM CHMBOJAM, IOCTIDKEHHSM POCCHHCKUX YUEHBIX B
obnactu pU3MKU U TEXHUKE;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
e c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;
® CINOCOOHOCTh OLIEHMBAaTh CUTYallMI0 M MNPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYACh Ha

MOpPaJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTHU, B TOM YUCJIC B ACATCIIbHOCTH y‘IéHOFO;



e 0CO3HaHHE JHUYHOIO BKJIA/a B IOCTPOCHUE YCTOHYHUBOTO OyIyIIEero;
4) 5cTETUYECKOro BOCIIMTAHUS:
® DHCTETUYECKOE OTHOILICHWE K MHpPY, BKIIOYas JCTETHKY HAay4YHOTO TBOPYECTBA, MPHUCYIIETO
(bu3HYECKOI HayKe;
5) TpyZIOBOTO BOCITUTAHUS:
® UHTEpeC K pPa3Iu4HbIM cepam NpodecCHOHAIBHOM NEesATENbHOCTH, B TOM YHCIE CBA3aHHBIM C
¢u3uMKOl W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymell mnpodeccuu u
peaan30BBIBATh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,
® TOTOBHOCTb U CIIOCOOHOCTH K O0Pa30BaHMIO U CAMOOOPA30BaHHIO B 00JaCTH (PU3UKU HA TPOTHKECHUN
BCEH >KU3HHU;
6) 5KOJIOIMYECKOr0 BOCITUTAHUSA:
¢ c(hOPMHUPOBAHHOCTH IKOJOTHUECKOW KYJIbTYPHI, OCO3HAHUE TII0OATBHOTO XapaKTepa 3KOJIOTHYECKUX
po0Jem;
e [UIAHUPOBAaHME U OCYUIECTBICHHUE JACHCTBUM B OKpYyKalolled cpeie Ha OCHOBE 3HAHMs Lesei
YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA;
® pacuIMpEeHHE OMbITa JEATEIbHOCTH KOJIOIMYECKON HApPaBICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUHN
1o pHU3HKE;
7) IEHHOCTH HAYYHOTO TTO3HAHUS:
e c(hOPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHUTHUS
¢buznueckoil HayKu;
® OCO3HAHME LIEHHOCTH HAyYHOH J1eATeIbHOCTH, TOTOBHOCTb B Ipoliecce U3y4eHUsl GU3UKU
OCYIIECTBIISITh MMPOSKTHYIO U UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh WHANBHIYAIBHO U B TPYTITIE.

Cd)ODMI/IDOBaTB SMOLMOHAIbHBIN UHTEIIJIEKT:

® CaMOCO3HaHUS, BKIKOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJIETh
HalpaBJICHUs Pa3BUTHUS COOCTBEHHON SMOIIMOHALHON Cepsl, ObITh YBEPEHHBIM B cebe;

® CcaMOperyJIMpOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHNE MPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHHE, CIOCOOHOCTh aanTUPOBATHCS K SMOIMOHATBHBIM U3MEHEHHSIM U MPOSIBIISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;;

e BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTM)KEHHIO LIEJIM U YCIEXY, ONTHMHU3M,
WHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

® DHMIATUH, BKIIOYAIOMIEH CIOCOOHOCTh NMOHMUMATh AMOIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATH
€ro IpHU OCYIIECTBIEHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKNBAHUIO;

® COLMAIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTUMH JIOJbMU,

3a00TUTHCA, IPOSBIISATH HHTEPEC U pa3peliaTh KOHQIUKTHI.

MeTanpeaMeTHbIE Pe3YJabTAThI:




OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU MMO3HABATEC/IbHBIMHU JICHCTBUSIMM

1)0a30BbIe JOTHYECKUE ICHCTBUS:

®  CaMOCTOSTENbHO (POPMYIUPOBATH U AKTYAJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

® ONpeleNsTh LU AeATeIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUHU UX JTOCTHIKEHUS;

®  BBISBIATH 3aKOHOMEPHOCTH U POTHUBOPEUHSI B pACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSAX;

e pa3pabaThiBaTh IUIAH pEHICHHS MPOOJIEeMbI ¢ Y4Y€TOM aHaM3a WMEIONUXCS MaTePHUATbHBIX H
HeMaTepUaIbHBIX PECYpPCOB;

® BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IEJISIM, OILEHUBATH
PHUCKU TOCTIEACTBUIA JESTENbHOCTH;

® KOOPAMHHUPOBATH U BBINOJHATH PAOOTY B YCIOBHSIX PEAIbHOTO, BUPTYAIILHOTO U KOMOMHHPOBAHHOTO
B3aMMOJICICTBHS;

® pa3BHUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbBIE UCCIIEOBATENBCKUE JCHCTBUS:

® BIIAJICTh HAYYHON TEPMUHOIOTHEH, KITFOUEBBIMU MOHATUSAMHU U METOAaMH (PU3NUECKON HAYKH;

® BJAJIETh HABBIKAMU Y4YEOHO-HCCIIEAOBATEIbCKON M MPOEKTHOW NEATEIbHOCTH B 00jactu (U3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB pellieHus 3aaad (hU3M4ecKoro
COJIepXKaHusl, TPUMEHEHUIO PA3JIMYHBIX METO/I0B ITO3HAHMS;

e BIAJETh BHAAMH JCATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro WHTEPHpPETalnH,

npeoOpa30BaHUI0 M TMPUMEHEHHIO B PA3IUYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHCJIE TPU CO3JIaHUU

y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

® BBIIBIATH NMPUYUHHO-CJICICTBEHHBIC CBSI3M W aKTyalW3UpPOBATh 3a7ady, BBIIBUTATh THUIIOTE3Yy €€
pelieHusi, HaXOJAUTh apryMEHTHl IJIsl JI0KAa3aTeIhCTBA CBOMX YTBEPXKICHUM, 3a/aBaTh MapameTpbl U
KPUTEPUU PEILICHHUS;

® AHAJIM3MPOBATH TOJYUYCHHBIE B XOJI€ DPEIICHUs 3a/ladyd pe3yJIbTaThl, KPUTUUYECKU OIEHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

® CTaBUTHh U (POPMYTUPOBATH COOCTBEHHBIC 3aJa4d B 0OpPA30BATEIBHOMN NEATEILHOCTH, B TOM YHCIE
py U3y4eHUH (PU3UKH;

® J1aBaTh OIICHKY HOBBIM CUTYallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

® yYMETh MEPEHOCUTH 3HAHUS IO (PU3KKE B TPAKTUICCKYIO 00JIACTh KU3HEACITEIBHOCTH;

® yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1aCTeH;

® BBIIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTHHAIILHBIE TIOIXO/IbI ¥ PEIICHNS,

® CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) paborta c uHbOpMaIHEii:

e BJAJIETh HABBIKAMU NOJMy4YeHHUS HHPOpManuK (PU3HUECKOTO COAEpNaHHS U3 HUCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIbHO OCYHIECTBIIATh TOUCK, AaHadU3, CHUCTEMATH3alUI0 M HHTEPIPETALHUIO

UH(OPMALIUU PA3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;



e OIICHUBATh IOCTOBEPHOCTh MH(OpMAIUH;
¢ JCIIOJIb30BAaTh CpCACTBa I/IH(bOpMaI_[I/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B peuIcHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpraHM3alMOHHBIX 3a7a4 C COOMIoJcHHEM TpeOOBaHMIA
SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, TMTHCHBI, PECYpCOCOEPEKEHUs, MPABOBBIX U ITUYCCKUX HOPM,
HOpPM MH(POPMAITMOHHOHN 0€30MaCHOCTH;
® C03/1aBaTh TEKCThI (PHU3HMUCCKOTO COMCPKAHUS B PA3IMUHBIX (hOpMaTax ¢ yIETOM Ha3HAYCHHUSI
uH(OpMAIIUY U LIEIEBOI ayIUTOPHH, BEIOUpPAst ONTUMAIIbHYIO ()OpMY NIPECTABICHHUS U BU3yaTH3alHH.

KoMMVYHUKATHBHLIE 1eHCTBUA:

1) obmeHue:
®  OCYILECTBJIATH OOIIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;
® pacro3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CHTYallui ¥ CMSATYaTh KOH(IIMKTHI;
e pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
2) coBMeCTHas JESTEbHOCTD:
® [IOHMMAaTh U UCIIOJIb30BATh IPEUMYILIECTBA KOMAaHHON U UHIMBUIyaJIbHOU pabOThI;
e BbHIOMpaTb TEMAaTUKy M METOJAbl COBMECTHBIX JEHCTBMM C yd4€TOM OOLIUMX HWHTEPECOB, U
BO3MOXKHOCTEH Ka)K/10T0 YjeHa KOJUIEKTHBA;
® [PUHHUMAThH LIEJIH COBMECTHOM JIE€ATENbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEUCTBUSA IO €€
JOCTUKEHHIO: COCTABIIATh IUIaH JEHCTBUM, pacpeaesaTh poju ¢ y4€TOM MHEHUH yYaCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHON pPabOTHI;
® OIICHMBAaTh KayecTBO CBOEr0 BKJIAJa M KaXJIOr0 y4aCTHUKAa KOMaHIbl B OOIIMI pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
e QpeJiaraTh HOBbIE IPOEKTHI, OLIECHUBATh UIE€U C IO3UIMH HOBU3HbBI, OPUTHHAIBHOCTH, IPAKTUYECKOM
3HAYUMOCTH;
® OCYIIECTBISATh MO3UTHUBHOE CTPATETMYECKOE IIOBEJCHHE B PA3JIMYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.
PeryasiTuBHble JelCTBUSA:
1) camoopranu3zanusi:
® CaMOCTOSITENIbHO OCYIIECTBIISTH MO3HABATEIbHYIO JIEATEIBHOCTh B 001acTH (QU3UKU M aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYJIUPOBATh COOCTBEHHBIE 33/1a4H;
® CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs PacUETHBIX M KaueCTBEHHBIX 3a/ay, IUIaH BBIMOJIHEHUS
MPAKTUYECKOU PabOTHI C YIETOM UMEIOIINXCSI PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUYTCHUH;
e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;
® pacHIMpATh paMKHU y4€OHOIO IpeAMeTa Ha OCHOBE JIMUHBIX NTPEIOYTEHUH;
e JenaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEIlICHHE;
®  OIICHUBATh PHOOPETEHHBIN OIIBIT;

e crnocoOcTBOBaTh (OPMHPOBAHUIO M TPOSIBICHHIO JPYIUIMH B 007acTH (DU3HUKH, TOCTOSHHO



MOBBIIIATH CBOM 00Pa30BaTEIBHBIN U KYJIbTYPHBIH YPOBCHb.
2) CaMOKOHTPOJIb:

® J1aBaTh OLICHKY HOBBIM CHUTYyallUsSIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh, OLICHUBATh COOTBETCTBHE
Pe3yIbTaTOB LIETSIM;

e BJaJeTh HAaBBIKAMU II03HABATEIbHOW pe(dIEKCUU KaK OCO3HAHMSI COBEPIIAEMBbIX JEUCTBUU H
MBICIMTEIBHBIX POIECCOB, X PE3YIHTATOB U OCHOBAHUH;

®  UCHOJB30BATH NPUEMBI peIICeKCHUH ISl OLEHKH CUTYaIH, BEIOOpA BEPHOTO PELICHHUS;

® OIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEIICHUS MO0 UX CHUXKEHUIO;

® [PUHUMATh MOTUBBI U APTYMEHTHI IPYTUX [IPU aHATN3€ PE3YyIbTATOB JESATEIbHOCTH.

3) npunartue ceds U APYrux:

® [pUHUMATH ce0sl, MTOHUMAsi CBOM HEJOCTATKU U JTOCTOUHCTBA;

® [PUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJN3€ PE3yIbTaTOB JACSITEIbHOCTH;

® [IPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKY.

IIpenmeTHble pe3yabTaThl:

® JIEMOHCTPUPOBATh Ha MpHUMEpPaxX poib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOW Hay4HOMU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHI, B TPAKTHUECKOM eATEIbHOCTH JIIOICH;

® VYYUTHIBATh TPAaHUIBl TNPUMEHEHHS H3YyYEHHBIX (UINYECKUX MOJENel: MaTepuanbHas TO4Ka,
WHEepIHaIbHaAs CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, WICANbHBIN Ta3, MOJEIU CTPOCHHUS Ta30B,
KHUJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN MICKTPUICCKUH 3apsii IPH PEIIeHUN GU3NISCKUX 3a/1a4;

e pacro3HaBaTh (pu3MUeckue siBICHUA (IIPOIECChl) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJICKYJISIPHO-KHHETUYECKOW TEOPHUHM CTPOCHHS BEIIECTBA W DIIEKTPOAMHAMHUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE TIPSMOJMHEWHOE NBWKEHHE, CBOOOTHOE MAaJeHHWE TeN, JBHKECHHE IO OKPYKHOCTH,
UHEepLUs, B3auMojieicTBUE Tel, Auddy3usi, OpPOYHOBCKOE ABIKEHUE, CTPOCHHE >KUIKOCTEH M TBEPIBIX
Tel, U3MEHeHHe o0bEéMa Tel NpU HarpeBaHWU (OXJAKICHHUH), TEIUIOBOE pABHOBECHE, HCIapeHHe,
KOHJICHCAIIHS, TUIABJICHUE, KPUCTAJUTN3AIUs, KUIIEHUE, BIAKHOCTh BO3yXa, MOBHIIICHUE TABJICHUS ra3a
MIPU €0 HAarpeBaHWH B 3aKPBITOM COCYZE, CBS3b MEXKIY MapaMeTpaMu COCTOSIHHUS ra3a B M30IpoIleccax,
ANEKTpU3alus TeJ, B3aUMOJCHCTBHE 3apsiioB; MPSMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTpPaKeHUE,
npenomiieHue, HHTephepeHIus, TUuGPaKIus U TOIIpU3aIMs CBETa, TUCTIEPCHs CBeTa, ()OTOAIEKTPUIECKUI
abdext (poroaddexT), cBeTOBOE maBICHHE, BOZHHUKHOBEHHE JIMHEWUYATOTO CIIEKTpa aToMa BOJOpOa,
€CTEeCTBEHHAS U MCKYCCTBEHHAs! paJOaKTHUBHOCTH;

® OIHMCHIBATh MEXaHWYIECKOE JABMKCHHE, UCTIONB3YS (PU3NICCKUE BEIIMYMHBI: KOOPMHATA, TTYTh,
nepeMenieHne, CKOpocTh, YCKOPEHHe, Macca Teja, Cujla, UMITYJbC Tella, KHHEeTHYeCKast SHepTusl,
MOTEHIIUATIbHAS SHEPTUs, MEXaHUUYeCKas padoTa, MEXaHMUECKasi MOIHOCTb, AIEKTPUUYECKUH 3apsil, CHIia
TOKa, JIEKTPUYECKOE HAMPSHKEHHUE, IIEKTPUIECKOE COMPOTHBIICHUE, PA3HOCTh MOTEHITHAIIOB,
ANEKTPOABIIKYILAS CUIIa, padoTa TOKa, MHIAYKIUS MarHUTHOTO MOJIs, cuila AMiiepa, cuia Jlopenna,

MHIYKTUBHOCTh KaTyIIKH, YHEPTHUS SJIEKTPHUUECKOr0 U MAarHUTHOTO TMOJIEH, IEPUO/ U 4acTOTa KojeOaHui B



KOJIeOaTeIbHOM KOHTYPE, 3apsi/i U CHJIa TOKa B MIPOIIECCEe TAPMOHMYECKHUX YJIEKTPOMArHUTHBIX KOJICOaHUH,
(OKyCHOE pacCTOSIHHE U ONITUYECKAsl CHJIA JIMH3BI, IPU OMMCAHUN MTPABUIIEHO TPAKTOBATh (PU3NICCKUI
CMBICJI HCIIOJIB3yEeMbIX BEJTUYHH, UX 0003HAYCHHUS U SMHHIIBI, YKa3bIBATh (DOPMYIIBI, CBSI3bIBAIOIIIHEC
JTaHHYIO (PM3UYECKYIO BEJTMYUHY C JPYTUMHU BETUIMHAMU;

® ONHCHIBATh W3YYCHHBIC TEIUIOBHIC CBOWMCTBA TEN W TEIUIOBBIC SIBIICHUS, MCIOJNB3Ys (pu3mveckue
BEJIMYMHBI: JABJICHHE Ta3a, TeMIepaTypa, CpeAHsisd KUHETHYECKAas HSHEPrusi XaOTUYECKOTO JBHXKEHUS
MOJICKYJI, CPEIHEKBaIPaTHYHAsI CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS dHEpTHs, padbora
raza, kod(hpUIHeHT MOJIe3HOro AEHCTBUS TEIIOBOTO ABUTATENS; MPU OMUCAHUM MPABUIBHO TPAKTOBATH
(GU3MYECKUN CMBICT HCIONB3YEMBIX BEIMYUH, WX OOO3HAYCHHS WM CIUHUIIBI, HAXOAHUTH (OPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUUHAM;

® ONUCHIBATh U3YYCHHBIC SJIEKTPUUYECKHUE CBOWMCTBA BEIIECTBA U JIEKTPUUECKHUE SIBJICHUS (IIPOLIECCHI),
UCIONB3YSl (PU3UYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsijl, dJIEKTPHUUECKOe MOoJje, HAMPsHKEHHOCTD MO,
MOTEHIMAN, Pa3HOCTh TMOTECHIMAJIOB, TMPHU OINHUCAHUH TPABUIBHO TPAKTOBATh (HUIUYECKUNA CMBICTT
WCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAUCHUS W CIUHUIIBI, yKa3biBaTh (DOPMYIBI, CBSA3BIBAIONINE TAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BETHUNHAMU;

® AHAIM3HWPOBATH PUINICCKHUE IMPOIIECCHI U SBIICHUS, HCIIONIB3Ys (DU3MUCCKHUE 3aKOHBI ¥ PUHIIHIIHL:
3aKOH BceMUpHOTO TsaroTeHus, I, II u 11l 3akonbl Hpt0TOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOU IHEPTUH,
3aKOH COXPaHEHHUsI UMITYJIbCa, IPUHLIMI CYTIEPIIO3ULIMU CUJI, IPUHIMUII PABHONPABUS UHEPLUAIBHBIX
CHUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHUIO CTPOEHUS BENIECTBA, a30BbI€ 3aKOHBI, CBSA3b
CpeIHEN KHHETHYECKOH SHEPTUH TEIUIOBOTO IBUKEHUSI MOJIEKYJI ¢ a0COJIFOTHOM TeMIiepaTypoi, epBblit
3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOTO 3apsaa, 3akoH Kynona, 3akoH OMa, 3aKOHbI
MOCJIEA0BATEIILHOIO U NTapaJlIeIbHOTO COEAMHEHUS TPOBOAHUKOB, 3aK0H Jl>koynsa-JleHna, 3akoH
3JIEKTPOMArHUTHON MHIYKIMH, 3aKOH MPSIMOJIMHENHOTO paCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI IIPEJIOMJICHUS CBETA, ypaBHEeHUE DUHIITeHHA 111 poTo3PdexTa, 3aK0H COXpaHEHUS
SHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3AKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHHUs
MAacCOBOTO YHUCJa, NOCTYyNaThl bopa, 3aKOH paJOaKTUBHOIO pacnaja, Ipyu 3TOM pa3andyaTh CIIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHE O0BICHATH OCHOBHBIEC TPUHIIHITHI ICHCTBUS
MaIliuH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB; pa3andaTh YCIOBHUS WX 0€30IMaCHOTO UCTIOIB30BAHMS B
IMOBCEAHEBHOM JKU3HU;

® BBINIOJHATH JKCIIEPUMEHTHI 1O HWCCIACAOBAHWIO (DU3MYECKUX SBIEHUH W  TIPOILECCOB C
UCIIOJIb30BaHUEM TPSIMBIX, U KOCBEHHBIX H3MEpEHHH, Mpu 3ToM (OpMYyIUpOBaTh MpolieMy/3anady u
TUIOTE3y y4eOHOTO IKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYIOBaHMUSI, MPOBOIUTH
OTIBIT U (HOPMYJTUPOBATH BHIBOJIBI;

® OCYIIECTBISTh TpPSIMbIE W KOCBEHHBIC H3MepeHHUs (PU3MYeCKHX BEJIMYMH, MPH 3TOM BHIOHpATh
ONTHUMAIBHBIA CIIOCOO WM3MEPEHUsT W HCIONb30BaTh HW3BECTHBIE METOJbI OIEHKH IOTPEITHOCTEH

W3MEpEHUI;



®  1CCIEN0BATh 3aBUCUMOCTH MEXKIY (PU3MYECKMMU BEIMYMHAMU C UCIIOJIB30BAHUEM TMIPSIMBIX
U3MEpPEHUH, ITPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIIbTAThI MOJYyYEHHON 3aBUCHMOCTH
(bU3MUECKUX BEIMYHMH B BUJE TaOIUI U TpaduKOB, A€TaTh BHIBOJBI 110 PE3YIIbTAaTaM HCCIICOBAHUS;
OIpeJIeNIATH HANpaBJIeHUE BEKTOPA MHIYKIIMA MarHUTHOTO T10JIsI IPOBOJHHUKA C TOKOM, CHJIBI AMIIepa 1
cunbl JIopeHua;

® CTPOWTbH U ONMUCHIBATh U300pakeHUE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOH JINH301;

e coOmogarh mpaBwia 0€30MacHOr0 TpyJda MpH NPOBEIECHHH HCCIENIOBAaHMNA B paMKax ydeOHOro
OKCHEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOM M MPOSKTHOM  JIEATETBbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTEIBHBIX YCTPOMCTB H J1a00paTOPHOTO 000PYAOBAHNS;

e pemaTh pacYETHBIC 33J]a9H C SBHO 3aJJaHHON (PM3UUECKON MOAEIBIO, HCIIONb3Ys (PHU3UIECKUE 3aKOHBI
Y TIPUHLUIIBI, HA OCHOBE aHAJIN3a yCIIOBHS 3a/1a4d BBIOMPATh (PU3UUECKYIO0 MOJEIb, BBIACIATh (pU3ndecKue
BEJINYMHBI U (OPMYJIbI, HEOOXOJUMBIE JUIA €€ peIleHHs, MPOBOIUTH PAcYEThl M OLIEHHBATH PEAaIbHOCTD
MOJTyYCHHOTO 3HaYCHHS (PU3NIECKON BETMIHHBI,

® peuiaTh KaueCTBEHHBIE 33/[a4l: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEYHUBYIO LIENIOUYKY PACCYKIACHUI
C UCIIOJIb30BAaHUEM M3yYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH 1 (PU3NIECKUX SBIICHHIA;

® JCIIOJIB30BATh IPH PEIICHHH Y4YeOHBIX 337a4 COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTHH IS
MONUCKA, CTPYKTYPHUPOBAHMS, HMHTEPIPETALUU W TPEACTABICHUS YYeOHOH H HAYYHO-TOMYJISPHOU
uHpOpMallUY, TOJYYEHHOM M3 pa3IUYHBIX HCTOYHHUKOB, KPUTUYECKH AaHAIM3MPOBATH IOJydaeMyIO
HuH(pOpMaIINIO;

® T[PUBOJUTH NPHUMEPHl BKJIAa/Ja POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

® CIIOJIb30BaTh TEOPETHYECKHWE 3HaHUSA MO (U3UKE B TOBCEJAHEBHOW JKM3HM JUIl OOecredeHus
0€30MacHOCTH MpH OOpALIEHUH ¢ MPUOOPaMU U TEXHUUYECKUMHU YCTPOHCTBAMHU, IJIs1 COXPAaHEHHsI 37J0POBbs
U COOJTIOZICHHS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

e paboTaTh B rpyMIe C BHIIOJIHEHUEM PAa3IMYHBIX COLUAIBHBIX POJIeH, MIIAaHUPOBATH PabOTy TPYIIIHI,
paMoHaFHO PACTIPENeNsATh O00S3aHHOCTH W TUIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CHUTYAIHSX,

OICHUBATDH BKJIAA KAXKIOTO U3 YHACTHUKOB I'PYHIIBI B pCICHUC paCCManHBaCMOﬁ HpO6JlCMBI.

JIMYHOCTHBIE Pe3yJbTAThI Koa im4HoOCTHBIX
peaju3anuu NPporpaMmMbl BOCIMTAHUS pe3yJabTaToB
(Oeckpunmopwi) peaju3zanuun
NPOrpamMmMbl
BOCITUTAHMS

Oco3Hamuil NPUOPUTETHYIO I[IEHHOCTh JIMYHOCTH YENOBEKA; YBAKAOUIUI

COOCTBEHHYIO M UYXYI0O YHUKAJIbHOCTb B DPAa3JIMYHBIX CHUTYyalUsiX, BO BCEX JIP 7

dbopMax ¥ BHJIaX JIEATEITHHOCTH.

3aboTsammiics O 3allUTe OKpY)KAIoLIed cpelbl, COOCTBEHHOM U YyXOH
0€301acCHOCTH, B TOM YHCJIe IU(PPOBOI

JIP 10

JleMoHCTpUpYIOLHi yMeHne 3P PEeKTUBHO B3aUMOACHCTBOBATH B KOMaH/IE,
BECTH JHMAJIOT, B TOM YHCJIE€ C UCIIOJb30BAHNUEM CPEICTB KOMMYHUKALUN

JIP 13
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JleMOHCTpUPYIOIIKK HABBIKU aHAIM3a U UHTEPIPEeTaluy HHPOpMAIIHN U3
Pa3IMYHBIX HCTOYHUKOB C Y4€TOM HOPMATUBHO-IIPABOBLIX HOPM

JIP 14

[IpuHMMaronMii OCHOBBI AKOJOTMYECKON KYJIbTYPhI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJICHUS, TPUMEHSIOIIUNA ONBIT
HKOJIOTMYECKH OPUEHTUPOBAHHOM Pe(IeKCUBHO-OIICHOYHON U MPAKTUYECKOM
JIESITEIbHOCTH B JKU3HEHHBIX CUTYAIUSIX U TPO(HECCUOHATTLHOM e TEIIbHOCTH

JIP 16

CrniocoGHbIif B In(poBO# cpe/ie MPOBOIUTH OLIEHKY HHGOpMAIUH, €€ CTPOUTh
JIOTUYECKUE YMO3aKIIOUCHSI HA OCHOBAHUY TOCTYMAIONIeH HH(OPMAIIUK.

JIP 18

JleMOHCTpUpYIOIIUK YPOBEHb MOJATOTOBKH, COOTBETCTBYIOIINI COBPEMEHHBIM
CTaHJapTaM U MEePEJOBbIM TEXHOJIIOTHSM, TOTPEOHOCTSIM PETHOHAIBLHOTO PHIHKA.

JIP 19

14. PeKOMeHnyeMoe KOJIMIE€CTBO YaCOB HAa 0CBOCHME NIPOrpaMMbl TUCHUIIJIMHBI

s cnenmansHoctu 20.02.02 «3anmTa B 4pe3BbIYAWHBIX CUTYALUIX )
yueOHoM Harpy3ku (Bcero) — 156 yacos,

B TOM YHCJIC:

yueOHasi Harpy3ka BO B3aUMO/JICHCTBUU C MpernojaBaTeneM, 136 yacos,
B TOM YHCJIE;

TeopeTnuueckue 3auatus 136 yacos;

nmabopaTopHbIE U MpakTU4YecKue 3ausaTus 20 4acos;

CaMOCTOATCIIbHAA pa60Ta 0 gaca

2. CTPYKTYPA U COJIEPXKAHUE YUYEBHOU JIUCIIUTIIVHBI

2.1. O6beM yueOHOI JMCHMIJIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoii padoThl

O0neM yacoB

YuebHas Harpyska (Bcero) 156
Y4yeOHasi Harpy3ka BO B3aMMOJAEHCTBHM C MNpenojgaBarejieM, B TOM 156
qucje

[TpakTuyeckue paboTel/B hopme 20/20
MPAKTUYECKON TOJTOTOBKH

KOHTPOJIbHBIE pabOThHI 8
nabopaTopHbIe PAOOTHI 7

camocTosITeNIbHas paboTa

IIpoMexyTouHas aTTecTanus (3K3aMeH)
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2.2. TemaTnyeckuii IVIaH M CO/iePKaHNE TUCHUILTHHBI « PU3HK2)

Ne HanmenoBanue Coaep:xanue yueOHOro MaTepuada, jaboparopuoie | O0bém Koas! OK,
n/n pa3aesioB U TeM padoThl 1 MpaKTHYECKUE 3aHATHS, 4acoB IIK,
CaMOCTOSITe/IbHASL padoTa CTY/IeHTOB JIP
1 2 3 4 5

I cemecmp

BBenenue 1 OK 05
OK 03

1. dusnka — Conep:xaHue TeMbl 1 JIP 7
dbyHIaMeHTaIbHAS JIP 10
HayKka 0 IPHpOJIE 1 HNHcTpyKTaX MO TeXHUKE 0€30MMacCHOCTH P14

2 ®dusuka — pyHaaMeHTaIbHas HayKa O IPUPOJE. JIP 16
3 EcrecTBeHHO-Hay4HBIN METO/I TIO3HAHMS, €TO
BO3MO’KHOCTH ¥ T'PaHULIbI IPUMEHUMOCTH.
4 DKCIEPUMEHT
Pa3nea 1. Mexanuka 31
I'naa 1. Kunematnka 10

2 OcHoBHble nIoHATHSA | Coaep:kaHue TeMbI 1
KHHEMATUKH.

1 Kunematuka. JIP 7

OK 01
2 Teno orcuera. Cucrema orcuera. OK 02
3 CriocoObl onucaHus TBHKEHUS. OK 04
4 Ilepemenienue.

3-4 | YpaBHeHue CoaepixkaHue TeMbl 2 OK 01
PaBHOMEPHOI'O _ OK 02
MPAMOTHHEHHOTO 1 CKOpOCTh PaBHOMEPHOTO MPSMOIUHENHOTO OK 04
IBHKEHHUS. ABHKCHIAL. OK 05

2 YpaBHEHHE paBHOMEPHOTO IPSIMOJIMHEMHOTO b7
JIBIDKCHHS. P 10
JIP14
3 ['padmyeckoe onricanue paBHOMEPHOIO
MPSIMOJIMHEHTHOTO IBHYKCHHUSI.
4 Pemnrenne 3amau.

5 3aKOH CIIOXKEHUs Conep:xxanue TeMbl 1 OK 01

CKOpPOCTEH. OK 02
1 3aKOH CJI0XEHUS NepeMEIEeHUN OK 04
2 3aKOH CJIOXKEHHUSI CKOPOCTEH
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3

Pemenue 3anau.

6-7 | YckopeHue. CoaepixaHue TeMbl OK 01
PaBHOnEpemenHoe OK 02
HpsMoTHHEiiHOe 1 Yckopenue tena. EnuHnuna yckopeHus. OK 04
ABHIKCHHC. 2 PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKECHUE OK 05

(a>0; a<0). 1P 16
JIP 7
3 ['padmyeckoe onrcanne paBHOYCKOPEHHOTO JIP13
MPSIMOJIMHEHTHOTO IBUYKCHHUSI.
4 CKopocCTb MpH IBUKEHUH C TOCTOSHHBIM
YCKOpPEHUEM.
5 JIBuKeHHEe ¢ TOCTOSTHHBIM YCKOPEHHUEM.
8 Conepxanue TeMbl OK 01
OK 02
CBoOonHoe magenue | 1 CBoOonHOe majeHue. JIP 7
Tel.
2 YckopeHnue cBOOOAHOTO MaJACHHUS. P 18
3 Pemenue 3anau.

9-10 | /IBmwxenue Tena, Conep:xaHnue TeMbl OK 01
OpOIIIEHHOTO TI0]T OK 02
YIJIOM K TOPH3OHTY. 1 JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K OK 04

TOPU3OHTY. JIP 7
JIP 10
2 PaBHOMEpHOE IBUYKEHUE 10 TOPU3OHTAIIH, KaK
COCTaBJISOIIAs IBH)KEHUS TeJla, OpOLIEHHOTO P14
MIOJ1 YIJIOM K TOPU30HTY
3 PaBHOnEpeMeHHOE BUKEHHE 110 BEPTUKAIIH,
KaK COCTaBJISIIOIAs IBUKEHUS TeIa,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY
4 Pemnrenue 3amau.
11 Conep:xxanue TeMbl OK 01
OK 02
PaBHomepHOE 1 Oco0eHHOCTH PaBHOMEPHOTO JBUKEHUS TOUKHU OK 04
JIBIKEHUE TOYKH TI0 M0 OKPYKHOCTH. 7P 7
OKPYKHOCTH. JIP 13
2 [{eHTpOoCTpEMUTENBHOE YCKOPEHHE.
JIP 14
3 IToctynarenpHOE JBUKEHHE.
4 BpamarensHoe 1BUKeHHE. YTIIOBas U
JIMHEHHas CKOPOCTH BPALLICHHUS.
5 Kunemaruka abCOIIOTHO TBEPAOTO Tela.

13

Pemenue 3anau.




I'maa 2. OcHOBBI JUHAMHUKH

12 NuepuuanbHbie Conep:xaHue TeMbl OK 01
CHCTEMEI OTCUETA. _ 0K 04
TlepBbiit 3aK0H 1 Bsaumogeicteue Ten. [IpuHIMN NpUYMHHOCTH OK 05
Hrrorona. Cuia. B MCXAHHKC. OK 01

2 NuepuuanbHble 1 HEMHEPUUATBHBIE CUCTEMBI JIP 13

OTCUYeTa. TP 7

JIP 16

3 MarepuanbHas TOUKa. JIP 19

4 JIBrm>xeHre cBOOOIHOIO Tela.

5 3aKOH MHEPIIMU U OTHOCUTEILHOCTD IBUKEHUS.

6 [Tepsriii 3akoH HproTOHA.

7 Cuna.

8 [IpuHIUI Cynepro3uIuu CUIL.

13 Macca. Bropoii Conep:xaHue TeMbl OK 01

3aKk0H HproroHa. OK 04
1 Macca tena — Mepa ero UHEpTHOCTH. OK 05
2 Bropoii 3akon HeroTtoHa. OK 02
JIP 7
3 Enqunaunne! maccesl u cuibl. [loHdaTre o cucteme
€TUHUI]
4 Pemenue 3a1ay Ha NpUMEHEHUE BTOPOTO
3akoHa HproToHa
14- | Tperuii 3aKoH Conep:xanue TeMbl OK 01
15 HrroToHa. OK 04
1 Bzaumogeiicteue Ten. CHUIIbI B3aUMOIEUCTBUS OK 02
JIBYX Tell. JIP 7
2 Tperuii 3akoH HeroTOHA JIP 10
3 Pemenue 3a1ay Ha NIpUMEHEHUE 3aKOHOB
Hrrotona

16 Cuuibl B ipupoze. Conep:xaHue TeMbl OK 01
I'paBuTaniMOHHBIE OK 04
CHIIBL 1 UYeTtsipe THIA CHUIT. 0K 03

2 CuIisl B MEXaHHUKE. OK 02
OK 06

3 Cuiibl BCEMUPHOTO TATOTEHUS. JIP 14
JIP 18

4 3aKOH BCEMUPHOTO TATOTCHUSI.

5 [lepBas kocMHuuecKasi CKOPOCTb.
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17 Cuna tspxectu U Bec. | Coaep:kaHue TeMbl
HesecomocTs.
1 Cuna Tspxectu. Bec. CxoacTBo u paznnyus. OK 01
OK 04
2 HesecomocTs. OK 05
3 Cuna peakiuu Ornopsl. OK 02
JIP 7
4 Pemenue 3amgau JIP 10
JIP14
5 3anoMHUTh CPABHUTENbHYIO TAOIHILY JJIsi CHIIBI
TSKECTH, BECa, CHJIbI PEaKLUU OTOPHI.
18- | Cunbl ynpyrocru. Conep:xaHue TeMbl OK 02
20 Cuibl TpeHusL. OK 01
1 Hedopmarus. Yrpyras neopmarus. OK 04
2 Cutbl ynipyroctu. 3akoH ['yka. P77
JIP 14
3 Cunel TpeHus.
4 Tpenue nokos. Tpenune ckonbxenus. Tpenue
KaueHUs.
5 Cuipl CONPOTUBIIEHUS TP JIBUKEHUH TBEPABIX
TEJ B )KUJAKOCTSIX U razax.
6 3anoaHUTh CPAaBHUTENbHYIO TAOIHILY JJIs1 CHUIIBI
YIPYTOCTH, CUJT TPEHHUSI.
21 JlaGopaTopHas Conep:xaHue TeMbl
pabota Ne 1.
1 HccnenoBanue ABMKEHUS TeNa MO IEUCTBUEM
MTOCTOSIHHOM CHJIBI.
I'maBa 3. 3akoHbI COXpaHeHHs B MeXaHHKE
22- | Umnynbc Tena. Conep:xaHnue TeMbl
23 3aKOH COXpaHEHHUS _
HMITYTTBCA. 1 Nmnynec Tena (MaTeprualbHON TOUKH). OK 01
OK 02
PeakTHBHOE 2 Hpyras popmynrpoBKa BTOPOTO 3aKOHA OK 07
JIBIKEHHE. Hetorona. OK 04
3 Nmnynbe cuisl. OK 06
JIP 7
4 Buemnue cuibl. BHyTpeHHHE CHITBI JIP 16
5 3aK0H COXpaHEHUs UMITYJIbCa.
6 PeakTuBHas cuna.
7 PeakTuBHEIE IBUTATEIN
24 Pabora crbl. Coaep:xkaHue TeMbl
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Mo1HOoCTb. 1 Onpenenenue padotsl. Pabota cuinel. Enunnma OK 01
paboTHL. OK 02
JIP 7
2 MomtHocTh. EqUHUIEI MOIITHOCTH. JIP 19
3 MexaHnnueckasi SHEpIUsl.
4 Pemenue 3agau
25- | DHeprus. Conep:xxanue TeMbl
26
1 Kunernueckas sHeprus u €€ U3BMEHEHHUE. OK 01
OK 02
2 Pa6ota cuitbl TsokecTr. KoHCepBaTHBHBIC CHITBI. OK 07
3 Pabora cuibl ynpyroctu. OK 04
JIP 7
4 [ToTennumanpHas SHEPTHUsL. JIP 10
JIP14
27 3aK0oH COXpaHEHUs Conep:xaHnue TeMbl
MEXaHUYECKOM
SHEPTHIL. 1 Mexanndeckas SJHEPIHs CUCTEMBI.
2 3aK0H COXpaHEHUsI YHEPTUU B MEXAHUKE.
3 YMeHbIIICHHE MEXaHUYECKON YHEPTUU CHCTEMBI
MO/ ICUCTBUEM CHJIBI TPEHHUSI.
4 Pemenue 3ama4
28- | Pemenue 3amad ¢ 3akonbl HeroTOHA; OK 01
29 npodeccuoHaIbHON OK 02
HaIpaBJICHHOCTHIO Mexanuyeckas SHEpIus; JIP 10
o pazaeny
«MexaHHKa» Nmmyssc; P16
PaboTta 1 MOIITHOCTE
I'naBa 4. Craruka
30- | PaBHOBecue Ten. Conep:xaHnue TeMbl
31
1 AOGCOIIOTHO TBEPJIOE TEIIO. OK 02
OK 01
2 Crartuka. JIP 19
JIP14
3 IIepBoe ycnoBue paBHOBECHUS TBEPAOTO TENA.
4 Bropoe ycnoBue paBHOBECHS TBEPAOIO TENA.
5 [Tmeuo cubl.
6 MOMEHT CHIIBL.
1 IloBTOpEHME YCIOBUI PaBHOBECHUS TBEPAOIO
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32 | O6o6maromuit ypok | Cogep:kaHue TeMbl 1
0 pa3jerny
«MexaHuka.
Pemenne 3anaq. 1 IToBTOpEHNE OCHOBHBIX MOHATHH pa3aena OK 01
«Mexanuka OK 05
JIP 10
2 Pemenue 3anay. JIP14
JIP 19
33 KonTponbhast pabota no pazueny 1 «MexaHuka» 1
Pazaen 2. MouiekyJisipaasi pU3NKa M TEPMOIMHAMHUKA 20
I'maBa 5. OcHOBBI M0J1eKY/ISIPHO-KMHETHYECKOH T€OPHH 7
34- | OcHOBHBIE CoaepixaHue TeMbl 2
35 nosioxkenus MKT u
X OTIBITHO® 1 OcuHoBueble nonoxenust MKT. OK 01
OK 02
000CHOBaHUE.
2 OueHka pa3MepoB MOJIEKYI. OK 07
3 Yucino MoneKyi. 7P 10
JIP14
4 Macca monekyn. OTHOCUTENIbHAS JIP 18
MOJIEKYJISIpHAsl Macca.
5 KomnnuecTso BemecTBa. Yucio Asorazapo.
6 MousipHas macca.
7 BpoyHOBCKOE NBUKEHHE.
8 Cunbl B3aUMOJICHCTBUS MOJIEKYJT
9 ["a3b1. OCOOEHHOCTH CTPOEHUS Ta30B.
10 | XKuakoct. OCOGEHHOCTH CTPOEHUS
JKUIKOCTEH.
11 Teepaplie Tena. OCOOEHHOCTH CTPOEHUS
TBepAbIX Ted. Kpucranmuueckas pemierka.
36 WneansHelii ras B Conep:xaHnue TeMbl 1
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MKT. OcHoBHOE
ypaBHeHue MKT
rasos.

1 WneansHebrii ras.

2 JlaBnenue raza B MKT.

3 Cpennee 3Ha4€HUE KBaJpaTa CKOPOCTH
MOJIEKYJT

4 OcnoBHoe ypaBHeHne MKT razos




CBsi3b 1aBJICHUS CO CPEHEN KMHETUYECKON
SHEPTUEU MOJIEKYII

6 Pemenue 3anay
37 Temnepatypa — mepa | Coaep:kaHue TeMbI OK 07
KHHETHYECKOU OK 02
SHEpTHIL 1 Makpockornuyeckue napaMmerpsl OK 01
2 TeroBoe paBHOBECHE OK 04
JIP 10
3 Temnepatypa. I3mepenue temneparypsl. JIP14
TepmomeTpbl JIP 13
JIP 18
4 Cpennsisi KWHETHYECKAast SHEPTUSI MOJIEKYJI Ta3a
IIPU TEIJIOBOM PaBHOBECHUHU.
5 ["a3bl B COCTOSTHUU TEILJIOBOI'O PAaBHOBECHUS
6 Ornpenenenne TeMneparypbl
7 AOGCOTIOTHBIN HYJIb TEMIIEPATYPhI
8 AOcomoTHas 1IKajla TeMnepaTyp
9 [TocTostnuas bonpimana
10 | CBs3b aOCOMIOTHOM IKAIBI U IKaIbI Llenbcust
11 Temneparypa — Mepa cpeHEN KUHETUYECKOU
SHEPTUHU MOJIEKYI
12 3aBUCHUMOCTbD JaBJEHUS T'a3a OT KOHIIEHTPALUU
€ro MOJIEKYJ U TEMIIEPaTypPhI
13 CpenHsist CKOpOCTh TEIIOBOTO JBUKEHUS
MoJiekyn. CpeaHsisi KBaJpaTuyHasi CKOPOCTb.
14 DKCIEPUMEHTAIBHOE OIPeIeNIEHUE CKOPOCTEH
MOJIEKYT
38- | YpaBHenue Cojaep:xkaHue TeMbl OK 04
39 COCTOSTHUS OK 01
WIEANBHOTO ra3a. 1 YpaBHEHHE COCTOSTHUS WEAIBHOTO Ta3a OK 02
I'asoBEble 3aKOHBL. 2 YHuBepcanbHas (MOJISpHasH) Ta30Bast 1P 10
MOCTOSIHHAs P14
3 VYpasuenue Mengeneesa-Knaneiipona
4 I"a30BbIE 3aKOHBI
5 N3oTepmuueckuii nponecc. 3akoH boitns-
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Mapuorra. M3otepma.




PaBHOBecHOE cocTossHUEe. PaBHOBECHBIH

npoiiecc.
7 N306apHsIii npouecc. 3akoH I'eii-Jlroccaka.
N3zobapa.
8 N3oxopuslit nponecc. 3akoH [lapns. M3oxopa.
40 JlabGopaTopHas N3yuenue o1HOTO U3 U30IPOLIECCOB
pabota Ne2.
I'naBa 6. CBolicTBa peajibHbIX Ia30B, *KHAKOCTEl U TBEPAbIX Te
41- | CgoiicTBa mapos. Conep:xaHue TeMbl
42 OK 01
1 Hcnapenue u KOHIEHCAIHS. OK 02
2 Hacpimennsiii nap. JlaBieHne HaCBIIIIEHHOTO OK 04
mapa. OK 05
OK 07
3 Henacpimmenusii nap. JIP 7
JIP 13
4 Kpurtnueckas remneparypa. JIP18
5 3aBUCHMOCTb JIaBJICHUS HACBIIIICHHOTO I1apa oT
TEeMIEPATypHhI.
6 Kumienne >xnaxocTH.
[TeperpeTslil map U €ro UCNOJIb30BaHUE B
TEXHHUKE
7 AOcCoIOTHAs BIIAXKHOCT.
8 [TaprmanpHOE 1aBlIeHUE BOJSIHOTO Tapa.
9 OTHOCUTENbHAS BIAKHOCTD.
10 | Ilcuxpomerp.
11 3HavYeHHE BIAKHOCTH.
43 CBolicTBa Cojaep:xkaHue TeMbl
JKUJIKOCTEN.

19

CBolicTBa MOBEPXHOCTH KUJIKOCTH.

2 IToBepxHOCTHAsI HEPrUs. Y IeabHas
MOBEPXHOCTHAs YHEPIHsl.

3 [ToBepXHOCTHOE HATSIKEHUE.

4 CoOcTBenHas popMa KUIKOCTH.




SIBneHus cMadyMBaHUSA M HECMauMBaHUS.

44 JlaboparopHas Conep:xxanue TeMbl
pabora Ne 3
1 N3MepeHne BiIaXHOCTH BO3yXa.
45 TBepable Tena. Conep:xxanue TeMbl
1 Kpucrannnueckue tena.
2 AHN30TpONNUs KPUCTAILIOB.
3 MOHOKPHUCTAILITBI U MTOTUKPUCTAILIIBIL.
4 AmopodHbIe Tena.
5 CaoticTBa aMOp(HBIX TEJL.
6 Kuakue KpucTasibl.
7 MexaHuueckue CBOMCTBA TBEPABIX TEII U
MaTepuajoB: YIPYrOCTh, IPOYHOCTD,
MJIACTUYHOCTD, XPYIKOCTb.
8 Kpucrannuzauus u niuasieHue.
9 [Tnactuyeckas (octaTouHas) nedopmMarius.
TennoBoe pacmMpeHne TBEpAbIX TEN U
xunkoctei. Koadumuent nuneitnoro
pacipeHus.
I'maBa 7. OCHOBBI TEPMOAUHAMMKH
46- | BayTpeHHss Conep:xanue TeMbl OK 01
47 sHeprus. Pabota B OK 02
TePMOHHAMIKE. 1 Buytpennss sneprust B MKT OK 04
2 BHyTpeHHsIs SHEpTUs UaeaIbHOTO OK 07
O/IHOATOMHOTO Ta3a OK 01
OK 02
3 3aBUCHUMOCTb BHYTPEHHEN dHEPTUU OT OK 04
MaKpOCKOIIMYECKUX [TapaMETPOB OK 07
JIP 7
4 Pabora B TepMoiHaMUKe JIP 13
5 W3meHeHnne BHYTpEHHEH SHEPTUU TIPH P18
COBEpPIIECHUH PaOOTHI JIP 16
JIP 19
6 Brraucnenue paboTsl
7 ['eomeTpryeckoe UCTOTKOBAHUE PabOTHI
48 KonunuectBo Conep:xxanue TeMbl
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TETUIOTHI. 1 TemooOMeH (Terionepenaya)
N3menenus
ArperaTHBIX 2 KonuyecTBO TEmIOTHI
COCTOAHMH 3 TennoeMKocThb
BEIIECTBA.
4 VY aenpHas TemIoTa napoodpazoBaHus
5 VY aenpHas TEIUIOTA MJIABICHUS
6 H3MeHeHus arperaTHbIX COCTOSIHUM BEIIEeCTBA.
['paduyeckoe mpencraBieHue
7 VY nenpHas TenioTa CropaHust
8 Tabnuna TenaoBbIX MPOLIECCOB
49 IlepBbIil 3aK0H CoaepixkaHue TeMbl
TEPMOJNHAMHUKHU.
1 3aKOH COXpaHEHMsI SHEPTUU
2 IIepBbIil 3aKOH TEPMOAVHAMUKH
3 [IpumeHeHue 1epBoro 3aKkoHa TEPMOTUHAMUKHI
K pa3JInYHbIM MpoIeccam
4 AnmabatHblii mporece. Annabara.
5 TemooOMeH B M30JIMPOBAHHON CHCTEME
50 Bropoii 3akoH Conep:xanue TeMbl
TEPMOJIMHAMUKH.
1 HeoOpaTuMocTh mpoIieccoB B MpUpoOie
2 Bropoii 3ak0H TepMOIMHAMUKH
3 [TpuHIIMTT NEHCTBUS TEIUIOBBIX JBUTATENICH
4 Koaddurment none3Horo nedcTBHs TETIOBBIX
BUTATEIIEH
5 [uxn Kapro. KII/] naeansHOM TEII0BOM
MaIITHHBI
6 Pemrenue 3amau
51- | O6o6maromuii ypok | Comep:kaHue TeMbl
52 o pazzeny
«MorekymspHas 1 [loBTOpEHNE OCHOBHBIX MOHATUM pa3zena
(buzmka u «MonexkynsipHast GU3HKa U TEPMOTAHAMUKAY
TEPMOJMHAMUKAY 3 Pewmenne sazad
53 Konrtponbnas padora no pasaeny 2 «MonekynsapHas puszuka u

TCPMOANHAMHKA»
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Paznen 3. DaekrpoannaMunka 37
I'maBa 8. DiekrTpocraruka 8
54 DIIEKTPUUECKUI Conep:xaHue TeMbl 1 OK 01
3apsaa u OK 02
SIEMEHTAPHBIE 1 Yo Takoe 3MeKTPOIMHAMUKA OK 04
HacTUIIBL. 2 DJIeMeHTapHbIE YaCTHULIbI OK 05
DJIeKTpHU3aIus. JIP 7
3 OnekTpuueckuil 3apsa. /[Ba 3Haka JIP 13
JIEKTPUUECKHUX 3apsi0B JIP18
JIP 16
4 DJIeMeHTapHbIN 3apsij JIP 19
5 [Ipoton, 351€KTPOH, HEUTPOH
6 DnexTpu3anus Tell U €€ MpOosBIICHUS
7 PaBeHCTBO 3aps0B PHU IEKTPU3ALNH
8 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
9 3akoH Kynona
10 | Enununa sneKkTpuyeckoro 3apsjaa
55- | Dnektpuueckoe Conep:xanue TeMbl 2
56 ToJIe.
HanpsokeHHoCTs 1 DJIEKTPUUECKOE T10J1E
SNCKTPUHCCKOTO 2 CxopocTb pacnpocTpaHEHHs
TOJIA. ANIEKTPOMArHUTHBIX B3aUMOJEHCTBUN
3 PammoBoiHEI
4 OcHOBHBIE CBOMCTBA JIEKTPUUYECKOTO MO
5 HarpsiykeHHOCTB 2JIEKTPUUECKOTO OIS
6 HarmpsxkeHHOCTB TI0JISI TOYEUHOTO 3apsiia
7 [IpuHUUI cynepno3unui nojaen
8 CuIi0BbI€ JIMHUM 3JIEKTPUYECKOTO OIS
9 HarnpsixeHHOCTB 10J1s 3apsKEHHOTO 1apa
57 IIpoBogHUKY 1 Conep:xaHue TeMbl 1
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JAUDJICKTPHUKU B
SJICKTPOCTATHUYICCKO
M IIOJIC.

CBoOOIHBIE 3apsIIbI

DIEeKTPOCTaTUUECKOE T0JIe BHYTPH
MPOBOJHUKA. SIBIEHUE AIEKTPOCTATHUYECKOM
WHIYKLIAH




DNeKTpUYECKUH 3apsi]] IPOBOIHUKOB

4 JusnexTpuku

5 DNEeKTpUYECKHUE CBOMCTBA HEUTPAJIbHBIX
aTOMOB U MOJIEKYJI

6 DNEeKTPUUECKUN JUIIOIb

7 JlBa BUJa TUAJIEKTPUKOB — NOJISIPHBIE U
HETOJISIPHBIE TUAJICKTPUKH

8 [Tonsipr3anus NOISIPHBIX JUIEKTPUKOB

9 [Tonspu3anus HEMOJIAPHBIX AUIIEKTPUKOB

58- | IloreHnmansHasg Conep:xanue TeMbl
59 SHEPrus
3APSKCHHOTO TENa B 1 DrexTpocTaThueckas (dMeKTpuiecKasi)
OTHOPOJTHOM MOTEHIIUaIbHAs SHEePTUs
SNCKTPOCTATHHICCKO [ Pabota npu nepemenieHuu 3apsiia B
M none. lloTeRnman OJIHOPOJHOM DJIEKTPOCTATUYECKOM I10JIe
ANEKTPOCTATUUECKOT
0 TOJISl U Pa3HOCTh 3 [ToreHuuanpHas SHEprus 3apsaa
MOTEHIINAJIOB.
4 [ToTeH1Mam 3MEKTPOCTATHIECKOTO TOJIS
5 [ToTeH1an TOYKH FIAEKTPOCTATHUECKOTO OIS
6 Pa3nocTh moteHnunanon
7 Enunnna pa3HoCTH MOTEHIMAIOB
8 CBs13b MeX 1y HANIPSKEHHOCTBIO
ANEKTPOCTATUYECKOTO MO U Pa3HOCTHIO
MOTEHIUAJIOB
9 Enununa HanpsikeHHOCTb 3JIEKTPUYECKOTO
TTOJIST
10 DKBUMOTEHIUAIIbHBIE TOBEPXHOCTH
60- | DIEKTPOEMKOCTb. CoaepixaHnue TeMbl
61 Konzaencaropsl.
Sueprus 1 DNEKTPOEMKOCTh
3apsKCHHOTO 2 Enunuie! a3nekTpoeMKocTr
KOHJIEHCATOpa.
3 Konnencaropst
4 DJIEKTPOEMKOCTh IIJIOCKOI0 KOHAEHCAaTOpa
5 Paznuynble TUIBI KOHIEHCATOPOB
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DHeprusi 3apsHKeHHOr0 KOHJIEHCAaTopa

OHeprus MEKTPUYECKOTO MOJIS

8

IIpuMeHeHne KOHIEHCaTOPOB

T'maBa 9. 3aK0HBI MOCTOSTHHOI'0 TOKA

62- | Onextpuueckuii ToK. | Conep:kaHue TeMbl
63 Cuna Toka. 3aKoH
Oma U1t yaacTka 1 DJIEKTPUUYECKUIN TOK
LetH. 2 Jle¥icTBue TOKa
ComnpoTHUBICHHE.
3 Cuia Toka
4 CBs13b CHIIBI TOKA CO CKOPOCTBIO
HaIIPaBJIECHHOTO JABUKEHUS YaCTHI]
5 CKOpOCTh YHOPSIOUEHHOTO IBUXKEHUS
AJIEKTPOHOB B MPOBOAHUKE
6 VYcnoBus, HeoOX0UMbIE AJIs CYLIECTBOBAHUS
ANEKTPUUYECKOTO TOKA
7 BonpTr-amnepHas XapakTepUCTHKA
8 3akon Oma aJig y4acTka 1enu
9 ConpoTHuBiIeHUE NPOBOAHUKA. Y JEIBHOE
COTNPOTHUBIICHUE MTPOBOIHUKA
10 3HauyeHue 3akoHa OMa
64- | IlocnemoBaTennHOE Conep:xanue TeMbl
65 U NapajljIeIbHOE
e _—_— 1 DJEKTpUUYECKUE LIETH
MIPOBOJTHHUKOB.
POBOJIHHKO 2 [locnenoBarenbHOE COETMHEHHUE IPOBOAHUKOB
3 [TapannensHOE coeAMHEHNE TPOBOJHUKOB
4 Penrtenue 3anau
66 JlaGopaTopHas Conep:xaHue TeMbl
pabota Ne 4.
1 N3ydenue 3akona Oma aJ1s ydyacTka Henu
67 Pabora u moutHOCTh | ComepikaHue TeMbl
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QJICKTPHUICCKOTr 0
TOKa.

1 Pabora Toka
2 TertoBoe nelcTBUE IIEKTPUUECKOTIO TOKA
3 3akon J[xoyns-Jlenna

OK 01
OK 02
OK 04
OK 05
JP 7

JIP 13
JIP18
JIP 16
JIP 19
JIP 10




4 MoIHOCTh TOKA

5 Pemenue 3anau
68 Onexrpoasuxymas | Coaep:kaHue TeMbI
cuia. 3akoH Oma
JUISL TOJTHOM LIEIH. 1 Croponnue cuibl. [Iprpoga CTOpOHHUX CUIT
2 Onektpoasrxkymas cuia (3C)
3 BHyTpenHee conpoTruBIeHNE HCTOYHHKA TOKa
4 [TonHoE conmpoTUBIIECHHE LIENTH
5 3aKOH LeNu AJs 3aMKHYTOU LIenu
6 Pemenue 3anau
I'naBa 10. DuekTpryeckuii TOK B pa3JIMYHBIX Cpeaax
69 DneKTpuuecKas Conep:xanue TeMbl
MIPOBOJIUMOCTH
PA3THHBIX 1 DneKkTpruyecKasi MpOBOAMMOCTD Pa3JIMYHbIX OK 03
BEILECTB. BEILECTB OK 01
OK 02
2 [TpoBOAHMKY, TUANEKTPUKU, TTOTYIIPOBOTHUKU OK 07
JIP 7
3 DJEeKTpOHHAs TPOBOJAUMOCTh METAJIIOB
JIP 13
4 JIBH>KEHUE DJIEKTPOHOB B METAJLIIE JIP18
JIP 16
5 3aBUCHUMOCTh CONPOTHBIIEHUS IPOBOIHUKA OT JIP 19
TEeMIIEPaTyphl JIP 10
6 TemnepatypHblil K03 HULIHEHT
CONPOTUBIICHUS
7 CBepx1npoBOIUMOCTb
70 Onektpruuecknii Tok | Coaep:kaHue TeMbl
B MIOJTYTIPOBOTHUKAX.
1 CTpoeHue noyrnpoBOJHUKOB
2 KoBaneHnTHas cBs3b
3 DJIeKTpOHHas MPOBOJAUMOCTh
4 JIpIpouHasi IpOBOIUMOCTD
5 CobcTBeHHast TPOBOIUMOCTh
71 DneKTpuueckas Conep:xaHue TeMbl
MPOBOJIUMOCTh
[Ty TIPOBO/THHKOB 1 DJeKTpruYecKas MPOBOJUMOCTb
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IMpUu HAJIMIHUU

IIOJIYIIPOBOIHUKOB TP HAJTUYUU IIPUMECEU




IIpUMecen.

JloHOpHBIE IpUMeECH

3 AKIIENITOPHBIE IPUMECH

4 DNEKTPUYECKUM TOK 4epe3 KOHTAKT
IIOJIYTIPOBOJIHUKOB - U N-TUIIOB

5 TpaH3UCTOpPBI: YCTPONHCTBO U IPUMEHEHHE

72 Onektpuuecknii Tok | Coaep:kaHue TeMbl
B BaKyyMe.
1 TepMonneKTpOHHAS YMUCCHS
2 OZIHOCTOPOHHSSI MPOBOJIUMOCTH
3 Hnon
4 CBolicTBa AJIEKTPOHHBIX ITYYKOB U UX
MIPUMEHEHUE
5 DNEeKTPOHHO-TTyyeBas TpyoOka
73 Onexkrpuueckuil Tok | Coaep:kaHue TeMbI
B )KHUJIKOCTSIX.
1 ONEeKTPOIUTHYECKAs JUCCOLUALUS
2 HonHas mpoBOIUMOCTh
3 Onexrponus. [Ipumenenue anekTponnsa
4 3aKOH AJIEKTPOIN3a
5 DNEKTPOXUMHUECKUN IKBUBAJICHT
6 Ornpenenenne 3apsijia dJIEKTpoOHa
74 Onextpuueckuil Tok | Coaep:kaHue TeMbI
B rasax.
1 DIIeKTPUUECKHI pa3psi B razax
2 HNonnzamnus razos
3 ITpoBoauMOCTE Ta30B
4 PexomOuHanus 3apspKeHHBIX YacTHUI]
5 HecamocrostenbHblit pazpsij
6 CamMocToATenbHBIN pa3psiz
7 Honu3anus 3J1eKTpOHHBIM YIapOM
75 Onektpruuecknii Tok | Coaep:kaHue TeMbl
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B pa3JIMYHBIX

[ToBTOpEHNE OCHOBHBIX MOHSATUIA




cpenax.

3aKkpernseHue.

2 Pemenne 3anau

T'maBa 11. MaraurtHoe moJie

76 MarsuTHOE 1one. Conep:xxanue TeMbl
Bektop MarHutTHOM
WHITYKIHH. 1 Bs3auMozeiicTBrEe TOKOB
2 MarsuTHOE one
3 3aMKHYTBIM KOHTYpP C TOKOM B MarHUTHOM I10J1€
4 Bexrop MaruutHOM nHAyKuuu. Hanpasnenue
BEKTOpa MarHUTHON MHAYKIIMH
5 [TpaBuiio OypaBuuka
6 JIvHUY MarHUTHOW MHAYKUIWU
7 Buxpesoe nose
77 JewcTBue Conep:xanue TeMbl
MarHMTHOT'O MOJIST Ha
HPOBOJTHHK C TOKOM. 1 Mopaynbs BeKTOpa MarHUTHOM MHIYKLIUH
Cuna Amnepa. 2 Monyne cunbl Amnepa. 3akoH Amnepa
3 EnuHnna MarHuTHOM MHIYKIIUU
4 Pemenue 3amau
78 IIpumenenne 3akoHa | Coaep:xkaHue TeMbl
Awmrepa.
1 DneKTpou3MepUTEIbHbIE TPUOOPHI
2 [Tpumenenue 3akoHa Amnepa.
I'poMkorosopurens
79 JeticTBue Conep:xaHue TeMbl
MarHMTHOTO MOJISA Ha
JBYDKYIHIHACS 3PS, 1 Monynbs cuisl JIopeHua
Cuina Jlopenua. 2 JIBr>keHUE 3apsiKEHHON YaCTHULIbI B
OJIHOPOJIHOM MarHUTHOM I10JIe
3 Hcnonp30Banne JeMCTBUS MariuTHOT'O MOJIST Ha
JBIKYIIMICS 3apsij
4 Yckopurenu 3apsKeHHbIX YaCTHUIL
80 MarnuTHOe nose. Conep:xxanue TeMbl
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OK 01
OK 02
OK 04
OK 05
OK 07
JP 7

JIP 13
JIP18
JIP 16
JIP 19
JIP 10
JIP 14




3akperneHue.

1 [ToBTOpEHHE OCHOBHBIX MOHATUN

2 Pentenue 3amau

3 ConHeyHasi akTUBHOCTb U €€ BIMSHHUE HA
3emuto. MaruutHele 0ypu

I'maBa 12. Dj1eKTpOMarHuTHasi MHAYKIUsI 10
81 SIBneHne Conep:xaHue TeMbl 1
3JICKTPOMArHUTHOM
WHITYKIHH, 1 SIBreHre ANeKTPOMarHUTHON WHIYKITUU
MarHuTHBIA 1OTOK. 2 MarauTHBINA TOTOK
3 B3anMozeicTBue MHIYKIIMOHHOTO TOKA C
MarHuTOM
4 HarmnpaBnenue nHIyKIIMOHHOTO TOKa
5 [TpaBuiio Jlenna
82- | 3akoHn CoaepixkaHue TeMbl 2
83 AJIEKTPOMATrHUTHOMN
HITYKIHH. 1 Cuita MHIYKIIMOHHOTO TOKa
2 DNeKTpoABMKYIIAs CUila UHAYKIIUU
3 3aKOH 3JIEKTPOMArHUTHON UHAYKIIMHU
4 Buxpesoe anekTpuueckoe mnosie
5 WHayKIIMOHHBIE TOKH B MACCUBHBIX
MIPOBOAHHUKAX
6 Depputsl
7 O/1C uHAYKIMH B IBUKYLIUXCS TPOBOAHHUKAX
84 CamonHIyKIHS. Conep:xaHue TeMbl 1
NHIyKTUBHOCTB.
1 CaMOMHIyKIIUS
2 NHnyKTUBHOCTH
3 AHaJorus MeXIy CAMOMHIYKITUEH 1 HHEPIHEH
85 OHeprus Conep:xaHnue TeMbl 1

MarHUTHOTO TOJIA
TOKA.
DJIEKTPOMArHuTHOE
noJe.

1 DHeprusi MarHuTHOTO MOJIst

2 Bo3HUKHOBEHME MarHUTHOTO TOJISI TPU
N3MCHCHHUU BHGKTpI/I‘-IeCKOFO I10JIs1

3 DJIEKTPOMArHuTHOE IMOJe
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OK 01
OK 02
OK 04
OK 05
OK 07
JIP 16
JIP 19
JIP 10
JIP 14




86 OnextpomarautHas | Coaep:kaHue TeMbl 1
WHIYKIIHSL. -
3akpereHye. 1 [ToBTOpEHNE OCHOBHBIX IMOHSATHI
2 Pentenue 3amau
87 O6o6maromuit ypok | Coaep:kaHue TeMbl 1
1o pazjaeny _
«DNEKTPOTHAMHKA 1 [ToBTOpEHME OCHOBHBIX MOHATUI
». Pemienue 3amaud. SJICKTPOMHAMIKN
2 Pentenue 3anau
88 JlaboparopHas N3y4denue siBjieHUs 3JI€KTPOMATHUTHOM 1
pabota Ne 5 HHAYKIIHUU
89- | Koutponbnas pabota no pazaeny 3 «neKTpoJuHAMHUKA» 2
90
Paszaea 4. Kosie0anusa 1 BOJIHBI 21
I'naBa 13. MexannuecKkue KoJ1e0aHus U BOJHEI 10
91 CBoOOaHBIE U Conep:xanue TeMbl 1
BBIHYK/ICHHBIE
O Sa— 1 KomnebarenpHO€E BUXEHUE
OK 01
2 [Tepuonnueckoe konedbanme OK 02
3 MexaHndeckue KojieOaHus OK 04
OK 05
4 CBoOonHbIe KoJeOaHus. 3aTyxarolme OK 07
Koae0aHus JIP 7
JIP 13
5 By aeHHbIe KOeOaHus JIP18
6 VY cnoBUsA BO3SHUKHOBEHHUS CBOOOTHBIX JIP 16
Koaebanuii
7 MareMaTH4eCcKUil MasTHUK
8 JlnHamMuKa K0Jae0aTeIbHOIO IBHUKCHUS
92- | N'apmoHUYECKHE Conep:xaHue TeMbl 2
93 KoIe0aHusl.
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[Mapmonnueckne koneGaHus

2 AmMmatyaa xKoyie0aHui

3 Pemienue ypaBHeHHs!, OMMMCHIBAIOIIETO
cBOOOIHBIE KOJIEOAHNSA

4 [Tepuon konmebanuit

5 Yacrora KojieOaHui




[Mukandeckas 4yacToTa

7 CoOcTBeHHAs 4aCTOTa KOJIeOATEIbHON CHCTEMBI
8 3aBUCHUMOCTb YaCTOTHI M IEPHOAA CBOOOTHBIX
KoseOaHui
94 da3za koneOaHHi. CoaepixkaHue TeMbl
1 da3a konebaHuit
2 [IpencraBneHre rapMOHUYECKUX KOJIeOaHU ¢
MTOMOIIIbIO KOCHHYCA M CHHYCA
3 Cnsur da3
95 JlaGopaTopHas Conep:xaHue TeMbl
pabota Ne 6.
1 W3ydeHue 3aBUCUMOCTH Tepuoia KoneOaHuit
HUTSHOT'O MAasTHUKA OT JIJTAHBI HUTH
96 [IpeBpaiienue Conep:xaHue TeMbl
SHEPTHH MPU
TAPMOHIYECKIX 1 [IpeBparienus 3Hepruu B cUCTeMax 0e3 TpeHus
KonebaHusX. 2 3aryxaroiye KoaeoaHus
3 MaremaTnueckuii MasiTHUK
4 [IpyXKUHHBIN MAsITHUK
97 BrinyX1eHHbBIE Conep:xaHnue TeMbl
KoJie0aHusl.
Pe3oHAHC. 1 By aeHHbIe KOeOaHus
2 Pe3onanc
3 BoszneiictBue pe3onanca u 60pr6a ¢ HUM
98- | MexaHn4deckue Conep:xaHue TeMbl
99 BOJIHBI.

BosHOBERIE gBIIEHUSA

2 Bonna

3 [Tonepeunsie BonHbL. Jlegopmarius ciura
4 [TpononwsHbIie BOMHEL. [{edopMarius cxxatus
5 OHeprus BOJHbI

6 PacnipocTpanenrie MEXaHMUECKUX BOJIH

7 JlnmrHa BOJIHBI

8 CKOpOCTb BOJIHBI
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9 YpaBHEHHE rapMOHUYECKON Oeryiei BOJHbI

10 | PacnpocTtpaneHue BOJIH B YIPYIHX Cpelax

11 [1nockast BoiHa. BosiHOBast IOBEpXHOCTH U JIy4

12 JInHelHbIe BOJIHBI

13 OPOHT BOJIHBI

14 | Chepuyeckas BoiaHa

100 | MexaHnudueckue Conep:xxanue TeMbl 1
K01€0aHUs U BOJIHEI.
3akpereHye. 1 [ToBTOpEHNE OCHOBHBIX IMOHSATHI
2 Pemenue 3amag
I'naBa 14. DieKTpoMarHuTHbIe K0J1e0aHUS M BOJHBI 11
OK 01
101 | CBoboaHbIE U Conep:xanue TeMbl 1 OK 02
BBIHYK/ICHHBIC OK 04
MEKTPOMATHUTHBIE 1 DIeKTpOMarHUTHBIE KOJIeOaHuUs OK 05
KoneGanus. 2 CB00OOHBIE KOJIEOAHUS OK 07
KonebarenbHblit JIP 7
KOHTYP. 3 BrinyxaeHHble KoeOaHus JIP 13
4 KonebaTenbHbIil KOHTYp JIP18
JIP 16
5 [IpeBparienue sHepruu npu JIP 19
AJIEKTPOMATrHUTHBIX KOJICOAHMSIX
6 AHaJIOTHUS MEXTy MEXaHUYCCKHUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU
7 YpaBHEHHE, ONUCHIBAIOIIEE ITPOLIECCH B
KoJIeOaTeIbHOM KOHTYpE.
8 [Tepnon cBOGOIHBIX DIIEKTPUUECKHUX
konebanuii. ®opmyna TomcoHa.
9 ["apmoHnueckue KoneGaHus 3apsia U ToKa.
102 | [lepemeHHBIN Conep:xxanue TeMbl 1
AIIEKTPUYECKHI TOK.
1 Ocnumnorpad
2 [Ipocreiimas Moens TeHepaTopa nepeMeHHOro
TOKa
103- | AxTuBHOE, Conep:xaHue TeMbl 2
104 | “HIYKTUBHOE U
HHITYKTHBHOE 1 AKTHBHOE CONIPOTUBIICHUE
COMPOTHBIICHNA. 2 MoOUHOCTH B LIENU € PEZUCTOPOM
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EMKoCTHOE conpoTuBIieHHE

4 NHayKTUBHOE CONMPOTUBIICHUE
5 Pe3oHaHC B 351€KTpUUECKOM LIENH
105 | 'enepupoBanue Conep:xxanue TeMbl
ANEKTPUYECKON
SHEpTHIL 1 I'enepaTop nepemMeHHOro ToKa. Y CTpONCTBO
Tpancdopmartopsi. reneparopa
2 Tpancdopmarop. YcrpoiicTBo TpanchopmaTopa
3 [Ipon3BOACTBO M UCMOJIB30BAHHUE
ANEKTPUIECKON SHEPTUU
106 | DnektpomarHutHbele | ComepskaHue TeMbl
BOJHBI. CBOMCTBA
SMB 1 PacnipocTpanenue 31eKTpOMarHUTHBIX
B3auMOCUCTBUI
2 DJIeKTpOMarHuTHasi BOJIHA
3 N3nydyenue 35eKTpoOMarHuTHBIX BOJTH
4 OTKpBITHIN KOJIeOaTepHBINH KOHTYp. Bubparop
I'epua
5 CKOpOCTb 31€KTPOMArHUTHBIX BOJIH
6 [110THOCTB MOTOKA AJIEKTPOMArHUTHOTO
W3ITY9CHUS
7 To4YeuHbIl HCTOYHUK U3ITYy4EHUS
8 3aBUCHUMOCTD IJIOTHOCTH TIOTOKA U3IYyYEHUsS OT
PAcCTOSIHUS IO TOYEUHOT'O UCTOYHHUKA
9 3aBUCUMOCTD TJIOTHOCTH TIOTOKA U3TYyYEHUS OT
YaCTOTEI
10 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
107 | [IpuHuMnBI Conep:xaHue TeMbl OK 01
PaauOCBsI3H. OK 02
1 Nzo6perenue paano A.C. [TonoBeiMm OK 04
2 [TpuHIMIIBI paTOCBSI3U OK 05
OK 07
3 Pannorenegonnas cBs3b JIP 7
JIP 13
4 Monynsius JIP18
JIP 16
5 JletexTupoBanue JIP 19
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6

IIpocreiimnii paguonpUeMHUK

108 | Paguomoxanms. Conep:xaHue TeMbl 1
ITongrue o
TeJeBUICHUNL. 1 PacnipocTpanenue paguoBoJiH
Pasputne cpesicts 2 Jrana3zoHbl pagnoBOIH
CBSI3H.
3 [IpuHIIMIT COTOBOM CBSI3U
4 Pannonokanus. [TpuaImMner padoThl
paauosiokaTopa
5 [Tonsitue o treneBuaenuu. [IpuHiumn nepenaun
M300pakeHHS Ha PacCTOSHUM
6 Pa3zButune cpencts cBszu
109 | DnekrpomarHuTHbie | ComepskaHue TeMbl 1 OK 02
K01€0aHUs U BOJIHEI. _ OK 01
3akpenenye. 1 [ToBTOpEHNE OCHOBHBIX MOHATUM OK 05
2 Pemenue 3amag P77
110 | O6o6maronmii ypok | ComepKaHHe TeMbI 1 OK 02
1o pazjaeny _ OK 01
«Konebanmns i 1 [ToBTOpEHNE OCHOBHBIX MOHATUM OK 05
BOJIHBIY. Pemenne > Pemmenne 3anad JIP7
3a71a4 JIP 18
111 | KontponbHas padota no pazneny 4 «Konebanus u BOTHBD) 1
Pa3znea 5. BoanoBasi onTuka 16
I'naBa 15. BoiHoBasi onTuka 16
112 | CxopocTh cBeTa. Conep:xaHue TeMbl 1
ITpunnun I'roiirenca
1 JlBa criocoba nepenayun Bo3ecTBUi OK 01
OK 07
2 KopmyckynspHast 1 BOTHOBasI TEOpUU CBETA OK 04
3 ['eomeTpuueckas U BOJHOBAsI ONTHKA OK 03
JIP 7
4 ACTPOHOMHYECKHI METOJT U3MEPEHUS CKOPOCTHU JIP 13
cBeTa JIP 14
5 JlabopaTopHbIe METOABI U3MEPEHHS CKOPOCTHU
cBeTa
113- | 3akonsl otpaxenuss | CoaepxxaHue TeMbl 2 OK 01
114 | npenomiieHus CBeTa. _ OK 07
1 [Tpunmun ['rolirenca OK 04
2 3aKOH OTpa)KCHHS CBETA P 7
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3 3aKOH IPEIOMIIEHHUS CBETA JIP 13
JIP 14
4 [TokazaTenb MpeaoMIIEHHSI CPEIbI
5 [TonHoe oTpakeHue cBera
115- | JIunza. [Toctpoenne | ComepskaHue TeMbl
116 | u3o0paxeHus B
numze. GopMyia 1 JInnza. Bunpe! auns. gi g;
TOHKOM JIMH3EL. 2 ®dokyc JIMH3bI, POKYCHOE PacCTOSHUE, OK 04
¢doxanbHast MI0CKOCTh JIP 7
3 [TocTpoenue n3o0paxeHUi B JTMH3E JIP 13
JIP 10
4 dopmyra TOHKOH JIMH3BIL. Y BEIUYECHUE JIMH3BI JIP14
5 Pemenue 3amau
117 Conep:xaHnue TeMbl
Hucnepcus cera 1 Crnexrtp. Jucnepcus cBera
2 Pemenue 3amau
118- | Uarepdepenums Conep:xaHue TeMbl OK 01
119 OK 07
1 WuTepdepeHius MexaHn4eCKIX BOJH OK 04
2 VYcnoBue MakCUMYMOB P77
JIP 13
3 YcnoBue MUHUMYMOB JIP 10
JIP 19
4 KorepeHnTHbie BOJIHBI
5 WnTepdepennus ceeta
6 Konsiia HeroTona
7 JlmiHa CBETOBOM BOJHBI
8 WuTepdepeHius 3MeKTpOMarHUTHBIX BOJTH
120- | Judpakuus Conep:xaHnue TeMbl OK 01
121 OK 07
1 Judpaxius MeEXaHUYeCKUX BOJH OK 04
2 Hudpaxus ceera P77
JIP 13
3 Pazpemaromniasi cCtocoOHOCTh ONTUYECKHUX JIP 10
npudopoB
4 Hudpakironnas perieTka
122 | JlaGopaTopHas Conep:xxanue TeMbl
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pabota Ne 7. 1 Omnpenenenue nokasarens NPeJoMIIEHHs CTEKIIA
123 | [Tonsapusanus ceera | CoaepkaHue TeMbl 1
1 ITonepedHOCTh CBETOBBIX BOJH OK 01
OK 07
2 DJIEKTpOMAarHuTHasi TEOpHs CBETA JIP 7
3 [Tonsipounsl JIP 19
4 Pentenue 3anau
124- | Buabl u3nydeHuit 1 Buasl ciektpoB 2 OK 01
125 5 OK 02
2 CrniexkTpanbHbIi aHAIIN3 OK 04
3 NudpaxpacHoe uzinyueHue JIP7
JIP 13
4 PenTtrenoBckoe u3inydyeHue
5 [IIkana 31eKTPOMAarHUTHBIX M3ITy4eHUN
126 | O6o6maronwmii ypok | Comep:kaHue TeMbl 1 OK 01
0 paszaeiy JIP 10
«BOJIHOBAS OIITHKA. 1 IToBTOpEHME OCHOBHBIX IIOHATHN
2 Pemenne 3anau
127 | KontponbHas padoTa no pasaeiny 5 «BomHoBas onTukay 1
Pa3nes 6. CtpoeHue aToma M KBaHTOBast (PU3UKA 24
I'nmaBa 16. KBantoBasi onTuka 5
128 | ®otorpdexr. Cojaep:xkaHue TeMbl 1
YpaBHeHue
. 1 dotorddext. 3akoHbl poTorPdeKTa. OK 01
OK 02
2 Teopus pororddexra OK 04
129 | ®oToHEBI Conep:xxanue TeMbl 1 OK 05
JIP 7
1 DOTOHBI JIP 13
JIP18
2 [Tpumenenue potodddexra
3 Pewenue 3anau
130 | JlaBneHue cBeTa. Cojaep:xkaHue TeMbl 1
XUMHUYECKOE
JeliCTBHE CBeTa. 1 JlaBleHue ceera
2 Xumnueckoe aeiicteue csera. Gororpadus
3 Tumbr poTOIIEMEHTOB
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131- | [Ipumenenue 2
132 | pororddexra
I'naBa 17.CnenuanbHasi TeOpusi OTHOCHTEJIBLHOCTH 2
133 | [locrynartel Teopun | 1 JIBU>KEHUE CO CKOPOCTBIO CBETA. 1 OK 02
OTHOCUTEJIBHOCTH U OK 01
CIIECTBUS U3 HUX. 2 OHeprus MoKos JIP 7
JIP 13
134 | DneMeHTHI 1 CBs13p Macchl U HEPTHH CBOOOJHON YaCTUILIBI 1 JIP 16
PENATUBUCTCKOMN
2 AHanus 3a1a4
JTUHAMUKU
I'nasa 17. ®u3uka aToMa ¥ aTOMHOTO siApa 11
135- | Ctpoenue aToma. Conep:xaHnue TeMbl 2
136
1 Mopens Tomcona OK 01
OK 02
2 OmnsiTel Pezepdopna OK 05
JIP 7
3 Omnpenenenue pa3MepoB aTOMHOTO SiApa
JIP 13
4 [Lmanerapnast Mmoziesib aToMa JIP18
JIP 16
5 [Toctynatel bopa
6 Moaens aroMa Bogopoaa no bopy
7 ITormomenue cBera
8 Tpynnoctu Teopuun bopa
9 KBanToBas Mexanuka
137 | Jlazepsl Conep:xanue TeMbl 1
1 Jlazep OK 05
OK 02
2 WNHayumpoBaHHOE U3ITyYeHUE JIP 7
3 CBolicTBa J1a3€pHOTO U3ITY4ECHHUS P 14
4 [TpuHIm nencTeus Ja3epos
5 TpexypoBHEBas cuctema
6 VYerpoiicTBO pyOMHOBOTO Jlazepa
138- | OtkpoiTHE Conep:xaHue TeMbl 2 OK 01
139 | paaOaKTUBHOCTH OK 02
1 MeTo 161 HAOIOICHUS U PETHCTPAIIUN OK 03
AIIEMEHTAPHBIX YaCTHUII OK 05
OK 07
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3 CocTaB paJu0aKTUBHOTO U3JIy4EHUs JIP 7
JIP 13
4 PannoakTuBHBIE IPEBpAIICHUS JIP18
5 PannoaktuBHbIN pacnan TP 19
JIP 16
6 Ilepuon nonypacnana
7 3aKOH paJIMOaKTUBHOIO pacnaja
8 N3otonbl
140- | Ctpoenue aromHoro | Coaep:xaHue TeMbl
141 | anpa. Snepusie
1 HckyccTBEHHOE IPEBpAIlCHUE ATOMHBIX 1€
CHUJIBI
2 OTkpbITHE HEUTPOHA
3 IIpoTOHHO-HENTPOHHAsA MOJEINb s1/Ipa
4 S nepHble cuibl
5 DHeprus CBA3M sAapa
6 VY nenbHas 3HEprus CBsI3u
7 Pemenne 3agau
142- | S nepHble peakuuu Conep:xanue TeMbl
143
1 SnepHble peakiuu OK 05
OK 02
2 OHepreTudyecKuil BbIXO SAEPHBIX PEAKIUMA JIP 18
3 SlnepHble peakliyu Ha HEUTPOHAX 7P 13
4 [enenue saep ypana
5 MexaHnu3m nienenus sapa
6 Hcnyckanue HEUTPOHOB B MPOLECCE ACIEHUS
7 IlenHble saepHBIE PEAKLIUN
8 S nepHbIi peakTop
144 | TepmosinepHbIie Conep:xxanue TeMbl
peaxkuuu

1

TepMosiiepHbIe peakiuu

2

IIpuMeHeHne A1epHOM S3HEprUn

buonoruueckoe aeiicTBUE paiOaKTUBHBIX
W3JTyYEHU
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145 | Ypoxk o6o0meHus 1
«PagnoakTUBHOCTEY
I'maBa 18. JDemeHTapHbIE YaCTHLBI 6
146- | ®uszuka Conep:xaHue TeMbl 2
147 | snemeHTapHBIX
4acTHL 1 Tpu sTama B pa3BUTUN QUBUKH SJIEMEHTAPHBIX
YaCTHIL
2 OTKpbITHE TO3UTPOHA. AHTUYACTHUILIBI
1 [ToBTOpEHNE OCHOBHBIX MOHSATUMA
2 Pemrenue 3amgau
148- | Pemenue 3amau 2
149 | «Atomnas dusukar»
150 | KontponbHas padota mo pasaeny 6 «CTpoeHue atoma 1 KBaHTOBast (pU3uKa» 2
Pazgen 7. Crpoenne Beenennoii 6
151- | Ctpoenue CopepxaHuen TeMbI 2
152 | ConneuyHoit
OK 02
CHUCTEMBI
OK 02
OKO03
OK 04
OK 05
OK 07
1 ConHeyHas cucTeMa: IIJIaHEeThl U Mallble Tela, JIP 7
cucrema 3emss—JIyHa JIP 13
JIP18
JIP 16
" JIP 19
153- | DBomonus 1 Crpoenue u 3Bomonus ConHila v 3BE31. 2
154 | Bcenennoit ) Knaccudukanus 38371
lNanaktuka. CoBpeMEeHHbIE TPEICTABICHUS O
CTPOEHUH U 3BOJIIOLMHU Beenennon
155- Hrorosasi koHTpOJIbHAsSI padoTa 2
156
BCEI'O: 156
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3. YCJIOBUMSA PEAJIM3ALIMU TPOI'PAMMBI JTUCHHUITJINHBI

3.1. TpeGoBaHus1 K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecneYeHH 0
Peanu3arus mporpaMmbl JUCHHUILTAHBI TpeOyeT HAMMUUs yueOHOTro KabuHeTa «Du3ukay.
O6opynoBanue ydeOHOT0 KaOMHETa:

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0YJArOIIUXCS;

- pabouee MecTo IpernoaBaTers;

- 00bEMHBIC MOJICTT METAIUTMYECKON KPUCTAJUTMUECKOMN PEIIeTKH;

- 00pas3Ibpl METaILIOB (CTAJH, YyT'yHa, IBETHBIX METAJUIOB H CILUIABOB);

- naboparopHoe 00opy10BaHUE (BOIBTMETPBI, aMIIEPMETPHI U JIP.)

TexHuueckue cpencTBa 0OydeHus:

- KOMITBIOTEP C JIUIIEH3MOHHBIM TIPOTPAMMHBIM 00€CIICYCHHEM U MYJIbTUMEIHAIPOCKTOP;

- MHTEPAKTUBHASI TOCKA;

- MPE3EHTAINH K YPOKaM.

[Tpn HaMMYMK HEOOXOAMMOTO OOOPYAOBAHUS 3AHATHS MO (PU3UKE B HEKOTOPHIX CIIydasX MOTYT
MIPOBOAMTHCS B UMEIOIIUXCSI B 00pa30BaTeIbHON OPraHU3AIlMH MACTEPCKUX HITH JIA0OPATOPHSIX.

3.2. UndopmanuonHoe odecrneyenne o0yueHust
IlepeueHnb pexkoMeHAyeMbIX Y4eOHbIX H3AaHUil, VIHTepHET pecypcoB, IOMOJTHHUTEILHOMH
JINTEPATyphbl

OcHOBHOS JIUTEpaTypa
1. Msxumes [.5l. ®usuka 10 kmacc: y4eOHUK JUIsi 00IIE0Opa30BATENBbHBIX YUPEKICHUMN:
0a30BbIii 1 ipo¢mibHbI ypoaH / I'.51. Msakumes, b.b. Byxosues, B.M. Yapyrun; nox per.
B.W. Huxomnaepa, H.A. [TapdentneBoi, - 18-e uza.- M.: IIpoceemenue, 2018.

2. Msxumes I'.5l. ®usuka 11 kmace: yueOHUK i1 001Ie00pa30BaTEIbHBIX YIPEKICHUM:
6a30BbIii 1 poduibHbIN ypoBHH / I'.S1. Mskuiues, b.b. bByxosues, B.M. Uapyrun; nox pen.
B.U. Hukonaesa, H.A. [TappenTreBoit, - 19-e uzn.- M.: Ilpocsemenue, 2017.

3. Msxkuwes I'.5., Byxosues b.b.,Uapyrun B.M./Ilox penakiuu [TappentreBoii H.A.
®wuzuka.Yueonuk mis 10,11 k. — M.: M3garensctBo «lIpocBemenne»,2019. — 399 c.

4. MenbHanyenko [1.I1 ®@usuka: OCHOBBI MOJEKYISAPHON U3UKU U TepMOoanHAMHUKH. ONTHKA U
KBAHTOBas NPUPOAA M3IydyeHHs. DJIEMEHTbl KBAHTOBOM (D)M3MKM aTOMOB, MOJEKYN, U
TBEPABIX TE. DIEMEHTbl (U3UKH aTOMHOIO SApa U 3JEMEHTAapHBIX YacTHIL: yueld. mocodue
no HarnpasieHuto noarotoBku 20.03.01 «Texnocdepnas 6e3onacHocThy /— [lensa: [II'YAC,
2016.

5. Coopuuk 3amad no ¢usuke: s 10-11 k. oOmobpazoBar. yupexeanuit / Coct. I'.H.
Crenanosa. — 9-e uzn. M.: [Ipoceemenue, 2003. — 288 c.

6. ®uszuka. 3agaunuk. 10-11 xi.: yae6Hoe nmocodue / PeimkeBuu A.Il. — 20-e u3a., ucnp. — M.:
Hpoda, 2015. — 188 c.

7. ®usuka: yueOHuk u npaktukym s CIIO/ H.JHO KpaBuenko.-MockBa: M3marenscTBo

HOpaiiT,2023.-300c.
8..®uzuka: Yuebnoe nmocodbue mns CIIO /B.B.I'opnau. —Mocksa: M3garensctBo FOpaiir,
2023.-215¢

JonosHUTEILHAS JTUTEPaTypa

1. .I'pomos C.B. lIlaponosa H.B. ®u3zuka, 10—11: Kaura ans yunrensa. — M: Brnagoc., 2004.

2. Kabapmua O.®., Opno B.A. DkcnepuMeHTanbHbIe 3adaHus 1o (usuke. 9—I11 Kmacchr:
yuebHoe rmocobue A yyanmxcst o01meo0pa3oBaTenbHbIX yupekaenuid. — M.: [Ipocsemenue,
2001.

3. .KacesHOoB B.A. MeToanueckue peKOMEHAALNH 110 HCIIOJIb30BAaHUIO YUeOHUKOB
B.A.KacesanoBa «®usnka. 10 ki1.», «®uszuka. 11 ki1.» npu u3ydennn Gu3nku Ha 6a30BOM H
npodunsHOM ypoBHE. — M: IIpocBemenue, 2019.
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KacesnoB B.A. ®usuka. 10, 11 k1. Temarndeckoe v moypoyHoOeE MiIaHupoBaHue. — M.:
IIpoceemienue, 2002.
Mskumes I'.51., CunsgxkoB A.3. dusuka: Konebanms u Boaubel. 11 ki1.: VYued. mis
yriIyOJIeHHOTO u3ydeHus pusuku. — 3-e u3n. — M.: Ipoda, 2001. — 288 c.
MskummeB [.5., Cunsako A.3. @usuka: MonekynspHas ¢uszuka. TepmoauHamuka. 10 KiL.:
VYueb. mist yriryOiaeHHoro usydeHus: Gusuku. — 3-e uzn. — M.: poda, 1998. — 352 c.
®dusmka. .3amauu, TecThl. Metoasl pemieHus. Yuebnoe nocobue misi CIIO / TNopnau B.B
MockBa: UznparensctBo FOpaiit, 2023. -343
HNuTepHET-pecypchbl
http://ru.wikipedia.org (Bukunenaus);
www.newlibrary.ru (HOBast 3JeKTpOHHas1 OMOJINOTEKA);
www.edu.ru (denepanbHblif MOPTaT POCCHIICKOr0 00pa3oBaHusl);
www.mathnet.ru (O6mepoccCuiickrii MaTeMaTHIECKUI TTOPTa);
www.elibrary.ru (Hay4yHas snexkTpoHHass OMOIMoTEKA);
www.nehudlit.ru (QnekTponHas 6ubauoTeKa yueOHBIX MaTepHAJIOB);
www.fcior.edu.ru (denepanbHbIi IEHTP HHDOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB);



http://ru.wikipedia.org/
http://www.newlibrary.ru/
http://www.edu.ru/
http://www.mathnet.ru/
http://www.elibrary.ru/
http://www.nehudlit.ru/
http://www.fcior.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUWA JTUCIIUITJIMHbI

PCSYJ'II)TaTI)I OCBOCHU

Pe3y.]'IBTaTI>I OCBOCHUA

(DOpMBI N METOAbI OLICHKH

TMCLUTUTAHBI JMCUUIUIMHBI HAIIPaBJICHHBIC

Ha popMHUpOBaHUE

OK JIP

YMmenus: OK 01 JIP 7 - YCTHBIH OIpPOC;
e ONUCHIBATh M O0BSICHATH usuueckue | OK 02 JIP 10 -(poHTaNBHBIH OMpoC;
SIBJICHUST I CBOMCTBA TeJI: IBIKEHHUE OK04 JIP 7 - OIIEHKa KOHTPOJIbHBIX paboT;
HEOECHBIX TeJI U HCKYCCTBEHHBIX OK 05 JIP 13 - HaOJII0JIEHHE 32 XOJI0M
CITyTHHUKOB 3€MJIM; CBOKCTBA I'a30B, OK 07 JIP18 BBIIIOJIHEHUS JIA0OPATOPHBIX
KUIKOCTEH U TBEP/IBIX TE, JIP 16 pabor.
EKTPOMATHUTHYIO MHIYKLHIO, JIP 19
pacrpocTpaHeHne IEKTPOMArHUTHBIX
BOJIH; BOJIHOBBIE CBOMCTBA CBETA;
M3ITy4eHrE U TIOTJIONICHHUE CBETa
aromoM; (poroapdexkr;
e ornuyaTh rumnoressl or HayuHbix | OK 02 JIP 7 YCTHBIH OIIPOC;
TEOopuil; OK 04 JIP 10

OK 05 JIP 18

OK 01
e JleNaTh BBIBOJIBI Ha ocuose | OK 01 JIP 14 -OlIEHKA MPAKTUYECKUX
SKCIEPUMEHTAIbHBIX TaHHBIX; OK 02 JIP 18 pabor;

OK 04 )

OK 05
® TIPHUBOIUTH npumepsl, | OK 01 JIP 7 becena;
MoKaseIBaroue, 4yto: Habmoaenus u | OK 02 JIP 10 YCTHBIN OIPOC;
HKCHEPUMEHT SIBIISIOTCS OCHOBOM g | OK 04 JIP 16
BBIBIDKEHHsI THIIOT€3 MW TeopuH, | OK 05 JIP 19
MO3BOJISIIOT  MPOBEPUTH HUCTUHHOCTH
TEOPETUYECKUX BBIBOJIOB; (hr3mueckast
TEOpHs JaeT BO3MOKHOCTb OOBACHSTH
W3BECTHBIC  SIBIICHUS TMPHPOIBI H
Hay4Hble (DaKTbI, MMPEJCKa3bIBATh €IlIe
HEU3BECTHBIE SBJICHUS;

® IIPUBOJUTH PUMEPBI OKO1 JP 7 pelleHNs KaYECTBEHHBIX,
MPaKTHYECKOTO HCIIOJIB30BaHUS OK 02 JIP 10 PacCYETHBIX,
¢bu3nuecKkux  3HAHMHA:  3aKOHOB OK 04 JIP 16 IpoQecCHOHAIBHO
MEXaHHUKH,  TEPMOJMHAMHUKH W OK 05 OpPHCHTHPOBAHHBIX 3a/at,
SJIEKTPOJUHAMUKH B DHEPreTHKE; OKO0 6 OLCHKA TECTOBBIX 3a/laHHH,
Pa3ITUYHBIX BUIOB OK 07 HabJio/IeHue 32 XOloM
. BBITTOJIHEHUS
AIIEKTPOMArHUTHBIX U3Ty49eHUH IS
UHAWBUYaIbHBIX

pa3BUTHS [v)azmo 1:1 [POEKTOB;
TEJIEKOMMYHHUKAIHH, KBaHTOBOM
(U3HUKY B CO3/TAaHUU SICPHOM
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e pocnpuHuMaTh ¥ Ha ocHose | OK 02 JIP 14 Oecena;
MOJyYEHHBIX 3HaHui camocrosrensho | OK 04 JIP 10 OTIpOC;
OILIEHHBATh urdopmarmro, | OK 05 JIP 19 JIOKJIaI;
cozmepkanryrocs B coobmenusx CMU, | OK3 pedepar;
WHuTepHeTe,HayyHO-IOMYIISIPHBIX paboTta ¢ y4eOHHKOM.
CTaThsIX.
e npuMeHATh TonydeHHsle 3HaHus | OK 01 JIP 13 YPOKH PCLICHUS 3aa4;
Ui pelieHus (GU3NUecKux 3aaay; OK 02 JIP 10 KOHTPOJIbHBIE pabOTHI;
TECTHI YCBOCHUS

OK 04 (oOyueHnHocTH)
e onpenenaTh xapakrep ¢pusuueckoro | OK 01 JP 7 CamocrosiTenbHas padboTa;
mporecca 1o rpaduky, Tabmuie, OK 02 JIP 10 rpaduyeckoe perieHme
bopmyiie; 3a/1ay;

OK 04 paboTa ¢ yueOHUKOM
® 3MEpsATh psn ¢dusmueckux | OK 01 JP 7 Bemonnenuss u - oTder
BE/IMYHMH, MPEACTABIAA  PE3YIBTATHI | (- (g JIP 10 nabopaTopHbIX paboT;
U3MEpeHui c y4eTOM 1704 OLICHKA MIPAKTHYICCKHUX
MOTPEIIHOCTEIH; paboT;
3HaHUs: OK 02 JIP 7 BBITIOJTHEHHUE 3aYETHBIX
® CMbICT  TOHATHI:  usnueckoe OK 04 JIP 10 3a/1aHU;
SIBJICHUE, THUIIOTE3a, 3aKOH, Teopus, JIP 19 MUCbMEHHBIN U YCTHBIN
BEIIECTBO, B3aMMOJICHCTBHE, OI1poC;
3JIGKTPOMarHuTHOE  TOJe,  BOJIHA,
¢doToH, aTom, aTOMHOE SO,
MOHHU3UPYIOIINE W3IyuyeHUs, MIIaHeTa,
3Be3/a, rajlakTHKa, BeceneHnas;
e cmbicn  (usmuyeckux  Benmumu: | OK 07 JIP 13 YCTHBIH OTPOC;
CKOpOCTh, YCKOpEHHE, Macca, Cuia, JIP 16 OIIEHKA TeCTOBBIX 3aaHUN;
uMIynbc, paboTa,  MexaHWYeckKas JIP 18 OLICHKA KOHTPOJIBHBIX
SHEPTHs, BHYTPEHHSIS SHEprus, pabor;
aOCoONIOTHAasE TeMIlepaTypa, CpenHss
KHHETHYECKast SHEPTHsI JaCTHI]
BEIIECTBA,  KOJMWYECTBO  TEIUIOTHI,
2JIEMEHTaPHBIN AIEKTPUUECKUN 3apsifl;
o cmeicn  usnueckux 3akonoB | OK 05 JP 7 YCTHBIH OIPOC;
KJIACCHYECKOW MEXaHWKH, BCEMUPHOTO JIP 18 OLICHKA TECTOBBIX 3alaHUH;
TATOTEHUS, COXpPaHEHUS  DHEPTUH, JIP 14 OLIEHKa 33/1aHui
HUMITyJIbCa W JBJICKTPHUYECCKOI'O 3apsAna, JIP 13 HpOMC)KyTO‘-IHOfI aTTecTaluu
TEPMOJUHAMUKH, DIEKTPOMArHUTHON
uHAYKIMH, GoTodddexTa;
. BKJIaJl POCCUMCKUX U OK 04 JIP 7 JIOKJIa;
3apyO0eKHBIX YICHBIX, OKa3aBIINX OK 02 JIP 10 pedepar;
HanOoJIbIIIeE BIMSHUE HA PA3BUTHE OK 03 JIP 19
buzuku OK 06 JIP 16
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