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1. HACIIOPT MPOT'PAMMBI YYUEBHOU JIUCIIUTLIIMHBI
My 1.02 ®PU3UKA

1.1. O6sacTh NpUMeHeHUs TPOTrPAMMbI

O6meobpazoBatenbHas qucUILINHA «DU3KKa» ABISIETCS 0053aTeNbHON YacThI0 00111e00pa30BaTeILHOTO
1yKJ1a o0pa3oBaTenbHOM porpamMmbl B cootBeTcTBHHM ¢ PI'OC CIIO 1o 25.02.08 «DkcrutyaTarus 6ecru-
JIOTHBIX aBUAITMOHHBIX CUCTEM», peaTu3yeMoi Ha 6a3e OCHOBHOTO 00IIero oOpa30BaHuUs.

[Tporpamma pa3padortana Ha ocHoBaHuu TpedboBanuii @PI'OC cpemarero ooOmero oopa3oBaHus ¢ y4ETOM MIPO-

(deccroHanbHON HAaNpaBIEHHOCTH MOy4aeMoi npodeccuu.

1.2. MecTO JUCUMILIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHAIBbHOI 00pa3oBaTe/IbHON NPOrpaMMbi:
YueOnas quctumuinHa Ousrka nzydaercs Kak nmpoduiabHas o0eoopasoBarebHas TUCIUILUINHA TIPA OCBOC-
Huu cnennanbHocTy CIIO 25.02.08 «JkcrutyaTtanus 0€CUIOTHBIX aBHAIIMOHHBIX CHCTEM).
1.3. Hean u 3a1a4u JMCHUIJIMHBI — TPeOOBaHMS K pe3yJbTaTaM OCBOEHMSI TUCUUIINHBI:
OCHOBHBIMU LEJSIMHM W3Y4YeHUST (DU3UKH SIBIISTIOTCS :
e (GopMHUpPOBAHKWE UHTEPECA U CTPEMIICHHUS O0YJAIOIIMXCS K HAYYHOMY U3YUYCHHIO TTPUPOIbI, Pa3BUTHE
WX UHTEJJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® pa3BUTHE MPEICTABICHUN O HAYYHOM METO/I€ TTO3HAHUS U (POPMUPOBAHUE MCCIIEIOBATEIHCKOTO OT-
HOIICHHS K OKPY>KAIOIIUM SIBJICHUSIM;
e (GopMHUpPOBAHME HAYYHOTO MHUPOBO33PEHUS KaK PE3yJabTaTa U3YUCHUSI OCHOB CTPOEHUSI MaTepUU U
(G yHIIaMEHTAIBHBIX 3aKOHOB (DU3HKH;
e (opmupoBaH¥E YMEHHI OOBSICHSITD SBICHUS C HCIIOJIb30BaHHEM (DU3MYECKHUX 3HAHUHN U HAYYHBIX
JI0Ka3aTelIbCTB;
e (opmupoBaHUe NMpeACTaBICHUN O POIN PU3UKU I PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHH.
JlocTmkeHne 3TUX 1eJIe 00eCIeYMBACTCS PEIICHUEM CIISTYIOIINX 3a1a4:
e MpUOOPETEHHE CUCTEMBI 3HAHUH 00 O0IIKX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJTFOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, STEKTPOAUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI acT-
poduzuKu;
e (opmupoBaHUE YMEHUI MPUMEHSATH TEOPETUUECKUE 3HAHUS I OOBICHEHUS (PUINICCKUX SBIICHUN B
MPHUPOJIC U JJISl IPUHATHUS MIPAKTUYECKUX PEUICHUI B MOBCEAHEBHON KU3HU;
® OCBOEHHE CIIOCOOOB PEIICHHUs PA3IUYHBIX 33/1a4 C SIBHO 33/IaHHON (PU3NUECKON MOJIENbI0, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3JaHue (PU3NYECKOM MOIENTH, COOTBETCTBYIOIICH YCIOBUSM
3a1a4H;
® [OHMMaHHE (PU3MUYECKUX OCHOB M MPUHIIMIIOB JIEHCTBHS TEXHUYECKUX YCTPONCTB U TEXHOJIOTHYC-

CKHX TIPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;



® OBJIQJICHHE METOJIJAMH CAMOCTOSITEIILHOTO IJITAHUPOBAHUS M MPOBEICHUS (DU3UUECKHUX IKCTICPUMEH-
TOB, aHATIN3a U MHTEPIPETALUU HHPOPMAIIIH, OTIPEICIICHUS JOCTOBEPHOCTH MOJIyY€HHOTO Pe3yJIbTaTa;
® CO3JIaHME YCJIOBUM JIJIA PA3BUTHS YMEHUN MPOECKTHO-UCCIEA0BATEIBCKON, TBOPUECKOU IEATEIBHO-
CTH.
3HaTh:
® CMBICI MMOHATHI: (PU3UYECKOE SBJICHHUE, TUIIOTE3a, 3aKOH, TEOPHS, BEIIECTBO, B3aUMOJICHCTBHE, JICK-
TPOMAarHUTHOE T0JI€, BOJIHA, (OTOH, aTOM, aTOMHOE SI/IPO, MOHU3UPYIOITUE U3ITYYCHUs, TIJIaHEeTa, 3BE3/1a,
rajakTuka, BecemenHas;
® CMBICHT (DU3UYECKHX BEJIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CHIa, UMITYJIbC, paboTa, MEXaHHYECKast
SHEPrusi, BHYTPEHHSS SHEPT s, a0COIIOTHAS TEMIIEPATYPa, CPEIHSS KUHETUIECKas SHEPTUs YaCTHII BeTlle-
CTBa, KOJMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN AIEKTPUUECKUN 3apsm;
® CMBIC] (PU3NYECKUX 3aKOHOB KJIACCHUECKON MEXaHUKH, BCEMUPHOTO TATOTEHUS, COXPAHEHUS YJHEPTUH,
UMITyJIbCa U AJIEKTPUUYECKOTO 3apsiia, TEPMOJAMHAMUKH, HIEKTPOMArHUTHOW HHAYKIHH, (OTOdh(DeKTa;
® BKJIAJ POCCUMCKHUX M 3apYyOEIKHBIX YUCHBIX, OKa3aBITUX HAHOOIbIIIEE BIMSHUE HA pa3BUTHE (DU3HKU;
YMeTh:
® OIUCHIBATh U OOBSICHATH (PU3UUECKHE SIBJICHUS M CBOMCTBA TEJI: IBIKCHHE HEOSCHBIX TEJT M NCKYCCTBEHHBIX
CIIYTHUKOB 3€MJIH; CBOMCTBA TA30B, KUIAKOCTEH U TBEP/BIX TEI; HJICKTPOMArHUTHYIO MH TYKIIMIO, PAaCTIpOCTpa-
HCHUE DJICKTPOMArHUTHBIX BOJTH; BOJTHOBBIC CBOMCTBA CBETA; M3TYUCHHE U TIOTJIOICHHAE CBETAa aTOMOM; (pOoTO-
addexr;
® OTJIMYATh TMIIOTE3bl OT HAYYHBIX TEOPUU;
® JIeNIaTh BBIBOJBI HA OCHOBE HKCIIEPUMEHTATIbHBIX JAHHBIX;
® T[IPUBOJUTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOACHHUS U SKCIIEPUMEHT SIBJISIIOTCSI OCHOBOM JIJ1s1 BBI-
JBUKCHHSI THUIIOTE3 U TEOPUM, TO3BOJIAIOT MPOBEPUTH UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (pr3mueckas
TEOpHs 1aeT BO3MOXKHOCTh OOBSICHITH U3BECTHBIC SIBJICHUS MPUPOJABI U Hay4HbIe (DaKThI, IPEICKA3bIBATh
eIlle HEM3BECTHBRIC SABJICHUS;
® IPUBOIUTH MMPUMEPHI TPAKTUYECKOTO UCTIOJIBb30BaHUS (PU3NUECKUX 3HAHUI : 3aKOHOB MEXaHHUKH, TEPMO-
JTUHAMUKH U 3JIEKTPOJUHAMUKH B SHEPTETUKE; PA3JIMYHBIX BUIOB 3JIEKTPOMArHUTHBIX U3JIYYEHUM IS pa3-
BUTHS PAJIMO U TEICKOMMYHHKAIUH, KBAHTOBON (DM3UKH B CO3JIAaHUU SIACPHOM
® BOCIIPHHHUMATH M HA OCHOBE TIOJYYCHHBIX 3HAHUN CAMOCTOSATEIHLHO OLIEHUBATH HHPOPMAIIHIO, COJIEPIKa-
urytocs B coobmennsx CMU, HTepHeTe, SHEPreTHKY, J1a3epOB; HAYYHO-TIOMYJISIPHBIX CTAThsIX.
® IPUMEHSATH MMOTYYCHHbIE 3HAHUS JITIS peleHus] PU3NIECKUX 3a/1a4;
® OTIpeIeNITh XapakTep GU3MUECKOro mpoiiecca mo rpaduky, Tadnuie, Gopmyne;
® I3MEPATH Pl GUINYECKUX BEIUYUH, MPEACTABIIAS PE3yIbTaThl U3MEPEHUN C YUETOM HX IMOTPEIIHO-
CTeH;
® [ICII0JIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOM IESITETFHOCTH U TIOBCETHEBHOM

KU3HU:



YyeOHast IMCHUIVINHA PU3UKA HANIPABJIEeHA HA (POPMHUPOBAHHUE CJEAYIOIIUX OOMUX KOMIIETEHIIMIi:

OK 01. Beibupats crioco6sl perienus 3agad npodeccuoHanIbHON AesITeIbHOCTH MPUMEHUTENBHO K pa3iuy-
HBIM KOHTEKCTaM;

OK 02. Ucmnonb30BaTh COBpEMEHHBIC CPEICTBA IMOMCKA, aHAN3a U UHTepIpeTanuyd uaHGopmarmu u uapop-
MAaIMOHHBIC TEXHOJIOTUH JIJIsl BHITIOJIHEHUS 3a/1a4 MPO()eCCHOHAIBHON AEATEIbHOCTH;

OK 04. D¢} dexTnBHO B3aMMOAEHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBasTh YCTHYIO U MUCBbMEHHYI0O KOMMYHUKAIIMIO HAa TOCYAapCTBEHHOM si3bike Poccuiickoii
deneparyiv ¢ yaeToM 0COOCHHOCTEN COITHAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IIposiBAsTH Tpa’kIaHCKO-IATPUOTUYECKYIO TTO3UIINIO, JEMOHCTPUPOBATH OCOZHAHHOE MOBEJCHUE Ha
OCHOBE TPaJULMOHHBIX POCCUNCKUX yXOBHO-HPaBCTBEHHBIX LICHHOCTEM, B TOM YHUCJIE C yYETOM I'apMOHM3a-
[IUU MEKHAIIMOHATIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUH, MPUMEHSATh CTAaHaPThl AHTUKOPPYIIIHOHHOTO T0-
BEJICHMUS;

OK 07. ConeiicTBOBaTH COXpaHEHHUIO OKPYKAIOIIEH CPeIbl, pecypcocOepereHnt0, MPUMEHSITh 3HAaHUS 00 U3-
MEHEHUH KJIMMATa, PUHIIUIIBI OEPEkIINBOTO IPOU3BOACTBA, 3P (HEKTHBHO ACHCTBOBAThH B UPE3BBIYANHBIX CH-
Tyalusx;

[TmanupyemMbie pe3yabTaThl OCBOCHHS 0011e00pa3oBaTeabHOM MuCUIUIMHBI B cOoTBeTCTBUU ¢ PI'OC CIIO n

Ha ocHOBe ®I'OC COO

JIMYHOCTHBIE Pe3YJbTAThI:

1) rpax1aHCcKOro BOCIIUTAHUS:
e cpOopMHUPOBAHHOCTD I'PAXKAAHCKON MO3UIIUHN 00YUAIOIIETOC KaK aKTUBHOT'O M OTBETCTBEHHOTO YJIeHa
POCCHICKOTO 00IIIeCTBA;
® [PUHATHE TPAAULMOHHBIX 00IIEYEIOBEYECKUX I'YMaHUCTUUYECKUX U IEMOKPATHUECKUX [IECHHOCTE;
® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpECax IpaxklaHCKOro oOIIecTBa, y4acTBOBATh B
caMOYNpaBJieHUH B 00pa30BaTeIbHON OpraHu3aluy;
® yMEHHE B3aUMOJICHCTBOBATH C COIIMATIBHBIMI HHCTUTYTAMHU B COOTBETCTBHU C MX (PYHKIIMAMU U Ha3HA-
YEHUEM,;
® TOTOBHOCTb K T'YMaHUTApHOMN U BOJIOHTEPCKOM NESATEIBHOCTH;
2) NaTpUOTUYECKOI'0 BOCIIUTAHUSA:
e copMHUPOBAHHOCTH POCCUUCKON rpaskJaHCKOW UICHTHYHOCTH, TATPUOTHU3MA;
® [[EHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKECHUAM POCCHUUCKUX YUEHBIX B 00Ja-
CTH (DU3MKH U TEXHHKE;
3) AyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:
e cpOopMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MMOBEICHHUS;
® CrocOoOHOCTh OIIEHMBATh CUTYAllMI0 M MPUHMMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MO-

PpajIbHO-HPaBCTBCHHBIC HOPMBI U HIECHHOCTHU, B TOM YUCJIC B ACATCIbHOCTHU y‘léHOFO;



® OCO3HaHHE JMYHOTO BKJIA/la B IOCTPOCHUE YCTOHYMBOTO OyIyIIETO;
4) 3CTETUYECKOTO BOCTIUTAHUS

® OHCTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAst 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO (PU3HUECKON
HayKe;

5) TpyZIOBOTO BOCIIUTAHUS:

e HHTEpeC K pa3auydHbIM chepaM NpodecCHOHANBHON AesTeIbHOCTH, B TOM YHCIIE€ CBI3aHHBIM C (HU3H-
KOW M TEXHUKOM, yMEHHE COBEPIIIATh OCO3HAHHBIN BEIOOP OyayIIeH mpodeccuu u peaaTn3oBbIBaTh COO-
CTBCHHBIC KH3HCHHBIC TUTAHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO U CAMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA MTPOTSHKEHUH
BCEM KU3HHU;

6) 5KOJIOrMYECKOT0 BOCTIUTAHMS:

e c(hOPMHUPOBAHHOCTH IKOJOTMUECKOM KYIbTYphl, OCO3HAHUE INI00ATBHOTO XapaKTepa SKOJIOIMYECKHX
npobiem;

e T[UJIAHUPOBAHHUE U OCYILECTBJICHHE ACHCTBUI B OKpYKAIOLIEH cpejie Ha OCHOBE 3HAHMS LieJieil yCcToi-
YUBOT'O Pa3BUTHUS YEJIOBEUECTBA;

® pacHIMpEHUE OIbITA JIeATEIHHOCTH IKOJIOTUYECKOM HAMPaBICHHOCTH HAa OCHOBE MMEIOUINXCS 3HAHUM
no usuke;

7) IEHHOCTU HAYYHOTO TTO3HAHUS
e c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS (pu3u-
YECKOU HAYKU;

® 0CO3HAHHE LIEHHOCTH HAYYHOU JIEATETbHOCTH, TOTOBHOCTD B IPOLIECCE U3YUCHUS (PUIUKU
OCYIIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO A TEIbHOCTh UHIUBUAYATIbHO U B IPYIIIE.
CdhopMupoBaTh SMOLIMOHATBbHBIN HHTEIUIEKT:

® CaMOCO3HaHUs, BKIIIOYAIOIICTO CIIOCOOHOCTH IIOHMMATh CBOE OMOIMOHAJIBHOC COCTOSIHHUE, BUICTDH
HaIIpaBJICHUA pa3BUTUSA COOCTBEHHOM AMOLIMOHAJIbHOMN C(bepbl, OBITh YBCPCHHBIM B ce6e;

® CaMOpEryJIupOBaHUs, BKIKOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTb 33 CBOE
HOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTS,
OBITh OTKPBITHIM HOBOMY;

o BHYTpeHHeﬁ MOTHUBAIINH, BKJ'IIO‘IaIOH_Ieﬁ CTPCMIJICHUC K NOCTHXXCHHIO LICJIU U YCIICXY, OIITUMU3M, UHU-
HUAaTUBHOCTb, YMCHHUC HeﬁCTBOBaTB, ncxoasa nu3 CBOUX BOSMO)KHOCTeﬁ;

® SMIIaTUH, BKIIIOYAIOLIEH CIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBATh €T0
MIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COTMIEPEKUBAHUIO;

¢ COIMaJIBbHBIX HAaBBIKOB, BK/IIOYAIOIIHX CIIOCOOHOCTH BBICTPANBATh OTHOWICHUA C APYTMMU JIFOJAbMU,
38,6OTI/ITI>CH, TPOABJIATbL HHTCPCC U pa3pCUIaTh KOH(bJ'II/IKTBI.

MeTanpeaMeTHbIE Pe3YJbTATHI:

OBJ'IaJIeHI/Ie YHUBCPCAJIbHBIMHA MO3HABATC/IbHBIMHU HeﬁCTBHHMH:




1)0a30BbI€ JIOTHYCCKHE NCHCTBHS:

® CaMOCTOSITETFHO (DOPMYIIMPOBATH U aKTyaIM3UPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

®  OMNpeaeNATh LU JIeITebHOCTH, 3aJ]aBaTh apaMeTPbl U KPUTEPHUH UX JOCTHKECHHUS;

®  BBISABIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pACCMATPUBACMBIX (DH3UUECKHX SBIICHUSX;

e pa3pabaTbIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTEPUAIbHBIX U HEMaTe-
pHUATBHBIX PECYPCOB;

® BHOCHUTH KOPPEKTUBBI B JEATEIHLHOCTb, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB IIEJISIM, OILICHUBATH
PHUCKH MOCTEACTBUMN AESATEIBHOCTH;

® KOOPJIWHUPOBATH U BBHIMOIHIATH pA0OTY B YCIOBHIX PEATBHOTO, BUPTYAIBHOTO U KOMOHMHUPOBAHHOTO
B3aHMOJICHCTBHS;

® pa3BHUBaTh KPEATUBHOE MBINIJICHUE TP PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIC UCCIIEAOBATEIBCKUE ACHCTBUS:

® BJIIAaACTH Haquoﬁ TepMHHOHOFHCfI, KJIFOYCBBIMU ITOHATUAMHU U METOAaMU (1)I/I3H‘I€CKOI>'I HAayKH,

® BIAJCTh HABBIKAMHU YI€OHO-HCCIIE0BATEIBCKON U MPOCKTHON NEITeTLHOCTH B 00J1acTH (PHU3UKH, CTIO-
COOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUs 3a/1a4 (PU3NUIECKOro cozep-
YKaHWS, TIPUMEHEHUIO PAa3JIMYHBIX METOJIOB MTO3HAHHUS;

® BIAJCTh BUJAMHU JEATCIBHOCTH IO MOJYYECHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETalny, Ipeodpa3zosa-

HHIO U IPUMEHEHUIO B Pa3JIMYHBIX y4EOHBIX CUTYaLUsIX, B TOM YHCIIE TIPH CO3/IaHUU YYE€OHBIX TPOSKTOB

B 00yacT pU3UKH;

® BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3H U AKTYAJIU3UPOBATH 3a/1a4y, BBIABUTaATh THIIOTE3Y cé peme-
HUs, HAXOJUTb apIyMEHTHI I JOKA3aTeIbCTBA CBOUX YTBEPIKICHUH, 3a/1aBaTh IIAPAMETPbl U KPUTEPUU
peleHus;

® AaHAJIM3HUPOBATH IMOJTYYCHHBIC B XOAC PCHICHUS 3aJa4r PpC3YJIbTAaThbl, KPUTUYCCKU OLICHUBATH UX NOCTO-
BEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

® CTaBUTb U GOPMYIMPOBATH COOCTBEHHBIE 3a/1a4X B 00Pa30BaTENbHOM 1€ATEIbHOCTH, B TOM YHCIIE IPU
u3y4eHun (Pu3nKy;

® J1aBaTh OLIEHKY HOBBIM CHUTYAIlHsM, OIICHUBATh PHOOPETEHHBIH OIIBIT;

® yMETbh IEPEHOCUTH 3HAHUS MO (PU3UKE B IPAKTHYECKYIO 00IaCTh KU3HECSTEIbHOCTH;

® yMeTh MHTErpPUPOBATh 3HAHUS U3 Pa3HBIX NPEeIMETHBIX 001acTeil;

® BBIIBUTATh HOBbIEC UJEH, IIPEJIaraTh OPUTrHHAIBHBIE TOAXO0/Ibl U PEIICHUS;

e  CTaBUTbH NPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE allbTepHATUBHbIE PEILICHHS.

3) pabora ¢ nHpopmaruei:

® BJIaJICTh HABBIKAMU IOJTYUCHUA I/IH(i)OpMaHI/II/I (1)I/I?>I/ILIGCKOFO COACPpIKaHUA U3 NCTOYHHUKOB PAa3HbIX THU-
OB, CAMOCTOATECIIBHO OCYHICCTBJIATH IIOMCK, aHAJIU3, CUCTCMATU3allUI0 U UHTCPIPCTALUIO I/IH(bOpMaHI/II/I

Ppa3jInIHbIX BUIOB U q)OpM MNpEACTABJICHUS,



® OIICHWBATh JOCTOBEPHOCTH MH(OPMAITHIH;
® HCHOJB30BATH CPEACTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHUHA KOTHU-
TUBHBIX, KOMMYHHUKAaTUBHBIX ¥ OPTaHU3ALMOHHBIX 33/1a4 C COONIOCHIEM TPeOOBaHUI IPrOHOMUKH, TEX-
HUKHU 0€30I1aCHOCTH, TUTHEHBI, PeCypcocOepekeH s, IPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIOH-
HOM 6€301acHOCTH;
® CO03[aBaTh TEKCTHI (PU3UUYECKOTO COAEPKaHUs B pa3IMYHbIX opMaTax ¢ y4ETOM HazHayeHUsI HHPOP-
MalUH U LIeJIeBOM ayIMTOPUH, BBIOUpPas ONTUMAJIbHYIO (OpPMY MpeICTaBICHUS U BU3yaIu3alliu.

KoMMyHMKATHBHBIC 1eHCTBHA:

1) obmenue:
®  OCYILECTBJISATH OOIEHUE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH JIEATEILHOCTH;
® pacro3HaBaTh MPEINOCHUIKH KOH(MIMKTHBIX CUTYallui ¥ CMATYATh KOH(IIMKTEI,
e pa3BEPHYTO U JIOTUYHO U3JIaraTth CBOK TOUYKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.
2) cOBMECTHas I€ATEIIbHOCTb:
® [IOHMMAaTbh U UCIIOJIb30BATh MPEUMYILECTBA KOMAHAHON U MHIUBUAYAIbHON pabOTHI;
e BbIOMPATH TEMATHKY H METOBI COBMECTHBIX JIEHCTBUI C YUETOM OOLIMX HHTEPECOB, U BOZMOXKHOCTEH
Ka)KJ0r0 WIEHA KOJUIEKTUBA;
® [IpUHUMAThH LIEJIU COBMECTHOH I€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHHUPOBATH JEUCTBUSA IO €€
JOCTH)KEHUIO: COCTABIIATH IUIAH IEUCTBHM, paclpenesaTh poJid ¢ y4ETOM MHEHUI Y4aCTHUKOB, 00CYKAaTh
pe3yabTaThl COBMECTHOM pabOTHI;
® OIEHUBATh KAU€CTBO CBOET0O BKJI/1a M KAXKJOT0 yYaCTHUKA KOMaH bl B OO pe3ybTaT 1o pa3pado-
TaHHBIM KpUTEPUSIM;
e [pejJiaraTb HOBbIE NPOEKTHI, OLIEHUBATh UJIEU C MO3ULIUN HOBU3HBI, OPUTMHATIBHOCTH, PAKTUYECKOM
3HAYUMOCTH;
®  OCYLIECTBIISITh O3UTUBHOE CTPATErMUECKOE MOBEJEHUE B PA3IMUHBIX CUTYALUSIX, IPOSIBIISITH TBOpYE-
CTBO ¥ BOOOpaKeHHE, ObITh MHULIMATHBHBIM.
PeryasiTuBHble JdeHCTBUA:
1) camoopranuzarus:
®  CaMOCTOSATENBHO OCYILECTBIJIATh MIO3HABATEIIBHYIO AESITEIBHOCTh B 001aCTH (PU3MKK U aCTPOHOMHUH,
BBISIBJISITH ITPOOJIEMBI, CTAaBUTh U (OPMYJINPOBATh COOCTBEHHBIE 33/1a4U;
® CaMOCTOSTEIbHO COCTaBIATH IUIAH PELICHUs] paCUETHBIX M KAYECTBEHHBIX 3aJ1a4, IUIaH BBIMOJIHEHUS
NPaKTUYECKOH pabOTHI C YYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTECHHIA;
e J1aBaTh OLICHKY HOBBIM CUTYalUsIM;
® pacHIMpATH paMKH y4eOHOro MpeAMETa HAa OCHOBE JIMYHBIX NTPEATNIOUTEHUI;
e JieJaTh OCO3HAHHBIN BBIOOP, ApIyMEHTHPOBATh €r0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTD 3a PEILIECHUE;
® OLIEHUBATh NPUOOPETEHHBIH OIBIT;

e croco0cTBOBATH (YOPMUPOBAHHIO U TIPOSBICHUIO dPYAHUIIAN B 001aCTH PU3UKH, ITOCTOSTHHO MOBBIIIATH



CBOI 00pa30BaTENbHBINA U KYIbTYPHBIA YPOBEHb.
2) CaMOKOHTpOJIb:
® J1aBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD, OLICHUBATh COOTBETCTBHE
pE3yIabTaTOB LENSM;
e BJAJETh HAaBBIKAMHU MO3HABATEIbHON pedUIeKCUU KaK OCO3HAHMsI COBEPILAEMBIX JAEHCTBUHA M MBICIIH-
TEJIbHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;
®  1CIOJIB30BATh MPUEMBI peiieKcun Ui OLIEHKH CUTYalllH, BHIOOpa BEPHOTO pELICHMUS;
® OLEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS IO UX CHWKEHUIO;
e [IPUHUMAaTbh MOTHBBI U aPTyMEHTHI IPYIUX [IPHU aHAJIU3€ PE3YJIbTATOB AESATEIBHOCTH.
3) npunsTHe ceds U APYrux:
e [puHUMATH ce0sl, TOHUMAasl CBOM HEJOCTATKU U JIOCTOUHCTBA;
® [IPUHUMAaTh MOTHBBI U aPTYMEHTHI IPYI'UX IIPU aHAIU3€ PE3YJIbTATOB ACATECIbHOCTH;

® [pU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY.

IIpenmeTHbIE pe3yJIbTAThI:

® JIEMOHCTPUPOBATH HA MIPUMEPAX POIb U MECTO GU3UKH B ((OPMUPOBAHUU COBPEMEHHOM HAyYHOU Kap-
TUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI1, B MPAKTUUYECKOU ASITENbHOCTH JTIO/ICH;

®  YYHUTHIBATh I'PAHUIIBI IPUMEHEHUS U3YyYCHHBIX (PU3NYECKUX MOJeNIei: MaTepraibHasi TOUKa, HHEPIH-
albHAasl CUCTEMa OTCYETa, aOCOIOTHO TBEPIOE TEIO, HIeaIbHBIN a3, MOJAEIH CTPOSHUS ra30B, KHUJIKOCTEH
U TBEPIBIX TEJI, TOUCUHBIN ANEKTPUUECKUH 3apsijl P pellieHnn (PU3NUECKUX 3a/a4;

e pacrno3HaBaTh (PU3MUECKUE SIBIICHUS (TIPOIECCHI) U OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH, MO-
JEKYISIPHO-KMHETUIECKOW TEOPUU CTPOCHHUS BEUIECTBA M AJICKTPOJIMHAMUKH: PABHOMEPHOE U PaBHOYCKO-
pEeHHOE MPSMOJIMHEHHOE ABM)KEHUE, CBOOOHOE MaieHUE TeJ, ABIKEHUE 10 OKPYKHOCTHU, UHEPIIHS, B3aU-
MmojelictBue Ten, nuddysusi, OpoyHOBCKOE ABMKEHUE, CTPOCHHUE JKUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE
00bEMa Te pu HarpeBaHUM (OXJIAXKACHUH ), TEIIJIOBOE PAaBHOBECHE, UCTIAPEHUE, KOHCHCAIINs, TUIABJICHUE,
KpuCTallIn3aluns, KUIICHUC, BIA)KHOCTH BO3/1yXa, ITOBBIICHUC NABJICHUS I'a3a MPU €TI0 HArpCBaHWU B 3aKPbI-
TOM COCYJI€, CBSI3b MEXKIY IMapaMeTpaMU COCTOSIHHS Ta3a B M30MPOIIECcCax, NEKTPU3aLUs Tell, B3aUMOCH-
CTBUE 3aps/I0B; IPSIMOJIMHEHHOE paclpoCTpaHEeHHE CBETa, OTPaKeHUE, IpeJoMIIeHHEe, HHTep(epeHus, 11-
dbpakuus 1 Mosipu3aIus CBeTa, AUcrepcus cBeTa, GorodnekTpuueckuit 3pdekrt (pororddexr), cBeToBOE
JaBJICHNE, BOSHUKHOBEHHUE JIMHEWYIATOTO CIIEKTPa aTOMa BOJOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAS PaIno-
AKTUBHOCTD;

® OIIHUCBIBATbH MCXAHUYCCKOC NBUKCHUC, UCITIOJIB3Y (1)I/I3I/I‘IGCKI/I€ BCJIMYMHBI: KOOpJAWHATA, IIYTh, IICPC-
MEIIeHHEe, CKOPOCTh, YCKOPEHUE, Macca Tella, CHla, UMITYJIbC Tela, KHHeTUYeCcKast YHEPrHsl, MOTeHIINAIb-
Hasl PHEPrusi, MeXaHnueckas paboTa, MexaHHUECKasi MOIIIHOCTb, SJICKTPUUECKUN 3apsijl, CHUila TOKa, dJIEK-
TpUYECKOE HAMPSHKEHUE, AIEKTPHUECKOE COMTPOTHBIICHHUE, PAa3HOCTh TOTEHIIHAJIOB, JICKTPOIBHKYIIAs
cuita, paboTa TOKa, HHIYKIIHMSI MATHUTHOTO TOJISA, CHiia AMIiepa, cuia JlopeHIa, MHIYKTUBHOCTh KaTYIIKH,

SHEPTU SJICKTPUICCKOI0O U MArHUTHOT'O HOHCﬁ, nepuoa U 4aCTtoTa KoJieOaHui B KOJIeOaTEIbHOM KOHTYpEC,



3apsi/l U CHJIa TOKA B MPOLIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KosleOaHu, (POKYCHOE paccTOsIHUE U
ONTUYECKasl CUJIA JIMH3bI, IPU OMUCAHUN TPABUIIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI HCHOIb3yEMBIX BEJHU-
YHH, UX 0003HAYEHMS U €ITMHUIIbI, YKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C
JPYTMMH BEJIUYHHAMU;

® ONUCHIBATH M3YUYECHHbIE TEIUIOBbIE CBOWCTBA TN U TEIJIOBBIE SIBJICHUS, UCTIOIb3Ysl (PU3HUECKUE BEIU-
YUHBI: J1aBJIICHHUE ra3a, TEMIIEPATypa, CPeAHAss KUHETUYECKasl SHEPIUsl XaOTHYECKOrO JABUKECHUS MOJIEKYII,
CPeIHEeKBaIpaTUYHAsE CKOPOCTh MOJIEKYJ, KOJMUYECTBO TEIUIOTHI, BHYTPEHH:S SHeprus, padboTa rasa, Ko3¢-
(ULMEHT NMOJe3HOro JIeHCTBUS TEIUIOBOIO JIBUraTeNsl; IPU ONMCAHUU PABUIBHO TPAKTOBATh (PU3HMUECKUI
CMBICJI UCTIOJIb3YEMBIX BEIMYMH, X 0003HAYEHUS M €JMHHULIbI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAM;

® ONUCHIBATHh U3YYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE SIBIECHUS (IPOLIECCHI),
UCTIONB3Ys (PU3HUECKUE BETMYMHBI: AIEKTPUUECKUH 3apsii, SIEKTPUUECKOE MoJIe, HAPsKEHHOCTH MOJIS, T0-
TEHIIMaJ, Pa3HOCTh MOTEHIIMAIOB; MPU OMMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIIOJIb3Ye-
MBIX BEJIMYMH, UX 0003HAUEHUs M €IUHMIIbI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLINE NAaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTHMHU BEJIUYUHAMU;

® aHATU3UPOBATH (PU3MUECKUE MTPOLIECCHI U SIBICHUS, UCIIOJB3YS (PU3NYECKUE 3aKOHBI U IPUHIIUIIBL:
3aKOH BceMHUpHOTO TsArorenus, I, II u I1I 3axonsl HeroTOHA, 3aKOH COXpaHEHUsT MEXaHUYECKON YHEPTUH,
3aKOH COXPaHEHUs UMITYJIbCA, IIPUHLUII CYIIEPIIO3ULMU CWII, IPUHIUII PABHOIIPABUS UHEPLUAIbHBIX CHU-
CTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEILIECTBA, [A30BbIC 3aKOHBI, CBS3b CPEIHEN
KUHETHYECKOW SHEPTUHU TEIJIOBOTO JBM)KEHUS MOJIEKYJI C a0COJIIOTHOM TeMIIepaTypo, epBbIil 3aKOH Tep-
MOJMHAMUKH, 3aKOH COXPAHEHUs 2JIEKTPUUECKOro 3apsaaa, 3akoH Kyiona, 3akoH Oma, 3aKOHBI IOCIIE10Ba-
TEJILHOTO U NapaJIJIEIbHOIO COCIMHEHUS IIPOBOIHUKOB, 3aKOH JIK0oyig-JIeHna, 3aK0H 3JIEKTPOMarHuTHON
WHIYKIUH, 3aKOH NPSMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IIPEJIOM-
JIeHUs CBeTa, ypaBHeHue DiHiTelHa 11 GoTorddexra, 3aKOH COXpaHEHUsI SJHEPTUH, 3aKOH COXPaHEHUs
HMITyJIbCa, 3aKOH COXPAaHEHUs DJICKTPUYECKOTO 3apsa, 3aKOH COXPAHEHU MaCCOBOTO YHCIIA, IIOCTYIAThI
bopa, 3aK0H pagroaKTUBHOTO pacnaja, Py 3TOM pa3In4aTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €0 MaTe-
MaTHYECKOE€ BBIpKEHHE OOBACHATH OCHOBHbBIE IPHUHLIUIIBI ICUCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyarh yCIOBUs UX O€30MIaCHOIO MCIIOJIb30BaHMs B IOBCETHEBHOM KU3HM;

®  BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UUECKUX SBICHUN U POLIECCOB € UCIIOJIb30BaHUEM
HPSAMBIX, U KOCBEHHBIX U3MEPEHH, TPH 3TOM (HOPMYIMPOBATE IPOOIIeMy/3a/1ady U THIIOTE3Y y4eOHOro HKC-
NepUMEHTa, COOMpaTh YCTAHOBKY U3 NMPEII0KEHHOIO0 000pY10BaHUS, IPOBOAMUTD OMBIT U (HOPMYIHPOBATH
BBIBOJIBI;

® OCYILECTBJISATH NMPSIMbIE U KOCBEHHbIE M3MEPEHUs (PU3UUECKUX BEIMYHUH, IIPU 3TOM BBIOUPATH ONTHU-

MaJIbHBIA CII0CO0 HU3MEPCHUA U UCITIOJIE30BATh U3BCCTHBIC MCTOJAbI OLICHKU HOFpCIlIHOCTCﬁ HSMCPGHHﬁ;



® HCCICAOBATH 3aBUCUMOCTH MCKIY (1)I/I3I/I‘-I€CKI/IMI/I BCJIMYMHAMU C UCIIOJIb30BAHUCM IIPSAMBIX U3MCPC-
HUIA, IPY 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YyJIbTATHI MMOJYYCHHON 3aBUCIMOCTH (hr3HYe-
CKHX BEJIMYUH B BHJIe TaOIUI[ ¥ TPaUKOB, IeJIaTh BHIBOBI M0 PE3yabTaTaM HUCCICIOBAHUS; OTPEICIIATh
HaIpaBJICHUE BEKTOPA WHAYKIIMA MarHUTHOTO TIOJISI IPOBOJIHUKA C TOKOM, CHIIBI AMriepa u cuiibl JIopeHIa;

® CTPOWTH U ONKCHIBATh N300paKeHHE, CO3/IaBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOH JINH301;

e coOxronaTh mpaBuiia 0€30MaCcCHOTO TPY/Aa MPH MPOBEICHUN UCCIIEIOBAHUN B PAMKax Y4eOHOTO IKCIIe-
pUMEHTa, Y4eOHO-HCCIIeIOBATEICKOW W MPOSKTHON JESTEIBHOCTH C WCIOIB30BAaHUEM H3MEPUTEIHHBIX
YCTPONCTB U J1a00OPaTOPHOTO 000PYTOBAHHS;

e pemath pacu€THBIC 3aa4YH C SBHO 3aJaHHON (PM3HUYECKON MOJICIBIO, UCTIONB3Yys (PH3NUECKHE 3aKOHBI
U IIPUHOUIIBI, HA OCHOBEC aHalin3a YCJIOBUSA 3aJa4Un BBI6I/IpaTB (bI/ISI/I‘IeCKYIO MOACIIb, BBIACIIATH (1)I/I3I/I‘-I€CKI/IC
BEJIMUMHBI U (POPMYIIbI, HEOOXOIUMBIE JIJIsI €€ pEelIeHHs], MPOBOJUTH PACYETHI U OLIEHUBATH PEATLHOCTD I10-
JYYEHHOTO 3HaYCHUsT (PU3NICCKON BEITMIHUHBL;

e pemaTh KaYeCTBEHHBIC 3aJ1aUM: BRICTPAUBATh JIOTHYECKH HEMTPOTHBOPEUYHBYIO IIETIOUKY PACCYKIACHUN
C MCIIOJIb30BaHHEM U3yUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3NICCKUX SIBIICHUIA,

® UCIOJB30BATH MPH PEUICHUN YYEOHBIX 3a7a4 COBPEMEHHbIC HHPOPMAIIMOHHBIC TEXHOIOTHHU ISl T10-
UCKa, CTPYKTYpUPOBAHUS, MHTEPIPETALUY U ITPEICTABICHUS yUeOHON U Hay4YHO-TIONYJIIpHON HH(pOpMaLuu,
MOJYYeHHOW U3 PAa3JIMYHBIX HCTOYHMUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIY4aeMyl0 HHPOPMAIIHIO;

® [IPUBOJAUTH MIPUMEPHI BKIIA/1a POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, 00b-
SICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® ICIOJIB30BAaTh TEOPETHUUECKHE 3HAHUSA M0 (DU3HMKE B MOBCEAHEBHOM )XU3HU JIsl 0OecrieueHus 6e3ormac-
HOCTH ITPH OOPAIICHUU C TPUOOPAMHU M TEXHUUECKUMH YCTPOHCTBAMH, JIJIsl COXPAHEHHS 3[I0POBbS U COOJIFO-
JICHHSI HOPM 3KOJIOTHYECKOTO TIOBEJICHHS B OKPYIKAIOIIEH cpejie;

e paboTaTh B IPYIIE C BHITOJHEHHEM Pa3IMYHBIX CONMAIBHBIX POJICH, TNIAHUPOBATh pa0OTy TPYIIIIHI,
PaLMOHAIILHO pacIpeesaTh 003aHHOCTH U IUIAHUPOBATh I€ITEIbHOCTD B HECTAHIAPTHBIX CUTYalLIUAX, Olle-

HUBATh BKJIQJl KaX/I0TO U3 YUACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMOil MPoOIeMBI.

JInyHoCTHBIE pe3yJIbTAThI Kon imyHOCTHBIX
peajiM3aluu NPOrpaMMbl BOCUTAHHUSA pe3yJabTaToB
(Oeckpunmopbwi) peajau3anuu
MpOorpaMMsbl
BOCIUTAHUS

Oco3HaroLMi NPUOPUTETHYIO IEHHOCTb JINYHOCTH YeJIOBeKa; yBaXaroluil coo-
CTBEHHYIO M UY)KYI0 YHUKAJIHOCTh B PAa3JIMUHBIX CUTYalUsAX, BO BCeX Gopmax U JIP 7
BUJAX JESTEIBHOCTH.

3a00TAmUIACS O 3aIUTE OKPYXKAIOIIEH Cpeibl, COOCTBEHHOM U UY0Oi O€30MacHO-
CTH, B TOM 4ucJie II(ppoBOi

10

JIP 10




JleMOHCTpHUPYIONUH TOTOBHOCTh M CIIOCOOHOCTH BECTH JHAJIOT C IPYTUMHU
JIFOJIbMH, JJOCTUTaTh B HEM B3aMMOIIOHMMAaHHE, HAXOAUTL OOIIME LETN U CO-
TPYAHUYECTBA AJI UX JTOCTHXKEHUS B TPO(HECCHOHATLHOM e TEIbHOCTH.

JIP 13

[TposiBnsttoiuil cCO3HAaTEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK
YCIIOBUIO YCIIEITHOM MPO(heCcCHOHAIBHON 1 O0IECTBEHHON e TCIIEHOCTH.

JIP 14

[TpuHMMarOIMiT OCHOBBI YKOJIOTHYECKON KYIbTYPhl, COOTBETCTBYIOILIEH COBpE-
MEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIUICHUS, IPUMEHSIOIIUNA ONBIT SKOJIOTHU-
YECKH OPUEHTHUPOBAHHON PeICKCUBHO-OIIEHOYHON U TIPAKTUYECKOMN JeATEIb-
HOCTH B JKXU3HCHHBIX CUTYyallUAX U HpO(i)GCCHOHB.HLHOfI ACATCIBbHOCTU

JIP 16

[IpyHUMAaIOIKN ¥ MOHUMAIOIINN eI U 3aJ1a4d COLIMAIIBHO-DKOHOMUYECKOT 0
pasButus Pecryonuku TartapcraH, TOTOBBIM paboTaTh Ha €T0 JOCTHIKEHHUE, CTPe-
MSIIMNACS K TIOBBIIEHUIO KOHKYPEHTOCTIOCOOHOCTH PETMOHA B HAIIMOHAILHOM H
MHUPOBOM MacIiTabe

JIP 18

ILCMOHCTpI/Ip}II-OH_II/Iﬁ YPOBCHb NOAT'OTOBKH, COOTBGTCTBYIOH_II/Iﬁ COBPCMCHHbBIM
CTangapTaM U NCpCaA0BbIM TCXHOJIOTHUAM, HOTpC6HOCT$[M PEruOHaJIbHOI'O PbIHKA.

JIP 19

1.4. PexomenayemMoe KOJIN4YE€CTBO YACOB HA OCBOEHHE MPOrPaMMbl TMCUMILJIMHBI:

Jis cienmanprOCTH 25.02.08 -DKCrmmyaTarys 0eCMIOTHRIX aBUAIIHOHHBIX CHCTEM
YueOHoM Harpy3ku (Bcero) — 156 gacos,

B TOM UYHCJIE:

VYyeOHas Harpy3ka BO B3aMMOJICHCTBHH C MpernoaaBaTenem, 156 yacos,

B TOM YHCIIE;

TeopeTrnueckue 3aHaTus 136 Jacos;

JlaboparopHble 1 TpakTHIeckue 3ausaTus 20 yacoB

camocTosiTenbHas padota 0 yaca

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOU JUCIATIVHEI
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2.1. O6beM y4eOHOM IMCUMILINHBI M BUABI y4eOHO0Il padoThI

Bun yuyeoHoi padoTsl

O0neM 4yacoB

Y4eOHnast Harpy3ka (Bcero) 156
YueOHasi Harpy3Ka B0 B3aMMO/IeliCTBHU C penojaBarTejieM, B TOM YUCIe 156
[TpakTuueckue paboTel/B hopme 20/20
MPaKTUYECKOH IMOATOTOBKH

KOHTPOJIbHBIE PAOOTHI 8
nabopaTopHbIC PaObOTHI 7

CaMOCTOATCIIbHAA pa60Ta

IIpomexyTrouHas atTectanus (ODK3aMeH)

12




2.2. TemaTnyeckuii mjiaH u coacpiKaHue JUCHUIIIMHBI «Puzukan

13

Ne HaumenoBanue Conep:xanue yueOHOro MmaTepuasa, jadoparopusie | Oo0bém | Koabl OK,
n/n pa3aesioB U TeM patoThl 1 NMPAKTHYECKHUE 3aAHATHS, CAMOCTOATE/Ib- | YACOB IIK,
Hasi padoTa CTy/IeHTOB JIP
1 2 3 4 5

I cemecmp

BBenenne 1 OK 05
JIP 7
1. ®duzuka — pyHaa- Conep:xxanue TeMbl 1 JIP 10
MEHTaJIbHAsI HAyKa O JIP14
1 Huc TaXX 10 TEXHUKE OC30IMacHOCTH
MpUpPOJIe TpyK JIP 16
2 ®dusnka — pyHIaMeHTalbHAS HayKa O IPUPOJIE.
3 EctecTBEeHHO-HAay4YHBIN METOJ| TO3HAHUSA, €70
BO3MOKHOCTH M TPaHUIbl IPUMEHUMOCTH.
4 DKCHEepUMEHT
Paznen 1. Mexanuka 31
I'naBa 1. Kunematuka 10

2 OcHoBHble nOHATH | Coaep:kaHue TeMbI 1
KUHCMATHUKH.

1 Kunematuka. JIP 7

OK 01
2 Teno orcuera. Cucrema oTcyeTa. OK 02
3 CniocoObI ONTMCaHUS JBHKCHHUS. OK 04
4 [lepememnienue.

3-4 | YpaBHeHHE paBHO- Conep:xxanue TeMbl 2 OK 01
MEPHOTO ITPSIMOJIN- _ OK 02
HeIHOrO JBHKEHI. 1 CKOpOCTh PABHOMEPHOT'O MPSMOJIUHEHHOTO OK 04

JIBHDKCHHS. OK 05
2 YpaBHEeHHE paBHOMEPHOTO MPAMOJIMHEHHOTO TP 7
JIBHDKCHHS. JIP 10
JIP14
3 I'padpuueckoe onucanne paBHOMEPHOTO MPSIMO-
JIMHEWHOTO JIBUKCHUS.
4 Pemienue 3amau.

5 3aK0H CIOKEHUS Coaep:xxanue TeMbl 1 OK 01

CKOpPOCTEH. OK 02
1 3aKOH CJIOKEHUS TepeMEenIeHUN OK 04
2 3aKOH CJIOKEHHUSI CKOPOCTEH
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Pemenue 3amau.

6-7 | Yckopenue. PaBHo- | Coaep:kaHue TeMbl OK 01
IEPEMEHHOE MPSAMO- OK 02
IMHEHHOS TBHKE- 1 Yckopenue tena. Equnnna yckopeHnus. OK 04
HHC. 2 PaBHOYCKOpEHHOE NPAMOIIMHENHOE JBUKECHUE OK 05

(@>0; a<0). JIP 16
JP 7
3 I'paduueckoe onrcanue paBHOYCKOPEHHOT'O JIP13
IPSIMOJIMHEHHOTO ABUKCHHUS.
4 CKOpoCTh TIpH JIBUKEHHUH C TIOCTOSTHHBIM yCKO-
pEeHHEM.
5 JIBukeHMe ¢ TOCTOSTHHBIM YCKOPEHHEM.
8 Conep:xxaHnue TeMbl OK 01
OK 02
CBobonnoe nagenue | 1 CBo0OoiHOE TTaieHueE. JIP 7
TeJ.
2 YckopeHnue cBOOOTHOTO MaJACHHUS. P 18
3 Pewenue 3anau.

9-10 | [IBmxeHuE Tena, Conep:xxanue TeMbl OK 01
OpOILIEHHOTO MO/ YT- OK 02
JIOM K TODH30HTY. 1 JIBmkeHue Tena, OpPOIIEHHOTO MO YTJIOM K TO- OK 04

PHU30HTY. JIP 7
JIP 10
2 PaBHOMepHOE ABM)KEHUE IO TOPU3OHTAIH, KaK
COCTaBIISIONIAS ABMXKEHHUS Teja, OpOIIEHHOTO P14
MOJT YTJIOM K TOPU30HTY
3 PaBHOEpEMEHHOE IBUKEHHE 110 BEPTUKAIIH,
KaK COCTABJISIFOIIAS IBHKCHHUSI TeJa, OPOIICH-
HOT'O TIOJ1 YTJIOM K TOPU30HTY
4 Pemenue 3agau.
11 Conep:xxanue TeMbl OK 01
OK 02
PaBHOMEpHOE 1BU- 1 Oco0eHHOCTH PAaBHOMEPHOTO JBUKCHHS TOUKH OK 04
KEHHE TOUKH I10 10 OKPY>KHOCTH. JIP 7
OKPY>KHOCTH. JIP 13
2 LleHTpOCTpEMHUTEIIBLHOE YCKOPEHHUE.
JIP 14
3 [ToctynarenbHOE IBUKEHHUE.
4 BpamarensHoe ABUKEHHE. YTIIOBAS U JIMHEN-
Hasi CKOPOCTH BpPAILICHHUS.
5 Kunemartuka aGconmoTHO TBepAOro Tena. Pere-
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HHUC 3aJa4.




T'naBa 2. OcHOBBI JUHAMUKH

12 WNueprmansHbie cu- Conep:xanue TeMbl OK 01
CTEMBI OTCUETA. _ 0K 04
Tepsbiit 3akon Hbo- 1 Bzaumopeiicteue Ten. [IpuHumn npuunHHOCTH OK 05
tona. Cria. B MCXaHHKC. OK 01

JIP 13
2 HNuepuuanbHble 1 HEMHEPLUATBHBIE CUCTEMBI
oTcYeTa. P77
JIP 16
3 MarepuanbHas TOUYKA. JIP 19
4 JIBKeHre CBOOOTHOTO TeJa.
5 3aKOH MHEPLMHU U OTHOCUTEIBHOCTD JBUKEHUS.
6 Ilepsbiit 3axk0oH HproToHa.
7 Cwuia.
8 [IpuHuun cynepno3uium Cuil.
13 Macca. Bropoii 3a- Conep:xxanue TeMbl OK 01
koH HrroToHa. OK 04
1 Macca tena — Mepa ero MUHEpTHOCTH. OK 05
2 Bropoii 3akon HeroToHa. OK 02
JIP 7
3 Ennuauner maccel 1 criibl. Ilodstue o cucreMme
€JIMHMII
4 Pemienue 3aga4 Ha mpuMEHEHHE BTOPOTO 3a-
koHa HrroToHa
14- | Tperuii 3akoH Heto- | Conep:xaHue TeMbl OK 01
15 TOHA. _ _ OK 04
1 Bzaumonericteue ten. Cuiibl B3aUMOIEHCTBUS OK 02
JBYX TeJl. JIP 7
2 Tpetuii 3akon HproToHa JP 10
3 Pewenue 3agau Ha npumMeHeHue 3aKkoHOB Hbto-
TOHA

16 Cwiibl B ipUpoIE. Coaep:xxanue TeMbl OK 01
['paBUTaIIMOHHBIE OK 04
— 1 YeTsIpe THIA CHIL OK 02

2 Cuibl B MEXaHHKE. OK 06
JIP 14

3 Cuipl BCEMUPHOTO TATOTEHUS. JIP 18

4 3aKOH BCEMHUPHOTO TATOTEHHUS.

5 [IepBas kocMuueckas CKOPOCTb.

15
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Cuia TSKECTH U BEC.

Conep:kanue TeMbl

HesecomocTts.
1 Cua spxectu. Bec. CxoacTBO 1 paznuyusi. OK 01
OK 04
2 HesecomocTs. OK 05
3 Cuna peakiuu Onopshl. OK 02
JP 7
4 Pemenue 3agau JIP 10
JIP14
5 3arnoIHUTh CPABHUTEIBHYIO TaOIMILY JJIsl CUJIbI
TSKECTH, BECA, CUJIbI PEAKLIUHU OIOPHI.
18- | Cunsl ynpyroctu. Conep:xxanue TeMbl OK 02
20 Cuibl TpeHus. OK 01
1 Hedopmanus. Yrpyras aedopmarus. OK 04
2 Cunel ynpyroctu. 3akoH ['yka. JAP7
JIP 14
3 Cunel TpeHuUs.
4 Tpenue nokost. Tpenue ckonpxenus. Tpenne
KaueHUs.
5 Cunbl cONpOTUBIIEHUS TIPU JBUKEHUN TBEPABIX
TEN B XKUAKOCTAX U razax.
6 3aMoMHUTh CPABHUTENBHYIO TAOIHILY JIsI CUITBI
YIPYTOCTH, CUJT TPCHHUSI.
21 JlabopartopHas pa- Conep:xkanue TeMbl
6orta Ne 1.
1 HccnenoBanue nBM>KeHUS Tena MO ACHCTBUEM
MOCTOSIHHOM CHUJIBL.
I'naBa 3. 3aKoHbI COXpaHEeHHUS] B MeXaHHUKe
22- | Umnynsc Tena. 3a- Conep:kanue TeMbl
23 KOH COXpaHEHUS UM-
nymbca 1 Nmnynbe Tena (MaTepuaibHON TOYKH). OK 01
OK 02
PeaKTHBHOE IBIDKE- 2 Hpyras popmynrpoBka BToporo 3akoHa Hpro- OK 07
HIIE. TOHa. OK 04
3 NMnynbe cuibl. OK 06
JP 7
4 Buemnue cuibl. BHyTpeHHHE CHITBI JIP 16
5 3aKOH COXpaHEHMS UMITYJIbCA.
6 PeakTtuBHas cuna.
7 PeaktuBHbIE nBUTaTEIN
24 Conep:xkanue TeMbl
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Pa6ora cunsl. Momr- | 1 Omnpenenenue padotsl. Pabota cuiel. Enunnna OK 01
HOCTb. paboTHI. OK 02
JpP 7
2 MomaocTs. EAMHUIIBI MOIITHOCTH. JIP 19
3 MexaHuueckas YHEprusl.
4 Pemenue 3anau
25- | DHeprusi. Conep:xxanue TeMbl
26
1 Kunernueckast sHEprus U €€ N3MEHEHNE. OK 01
OK 02
2 PaGota cunbl Tskect. KoHCepBaTUBHBIC CHITHIL. OK 07
3 Pabora cumsl ynpyroctu. OK 04
JP 7
4 [loTenumanpHas sHEprUsl. JIP 10
JIP14
27 3aK0oH COXpaHEHUs Conep:xxanue TeMbl
MEXaHUYECKOU dHEP-
— 1 MexaHnyeckast JHeprusi CUCTEMBI.
2 3aKOH COXpaHEHHsI SHEPTUU B MEXAHHUKE.
3 YMeEHBIIEHHE MEXaHUYECKOU SJHEPTHH CUCTEMBI
1OJI ACMCTBUEM CUJIBI TPEHUSI.
4 Pewenne 3anau
28- | Pemenwme 3amad ¢ 3akonbsl HproToHA; OK 01
29 npodeccruoHaIbHON OK 02
HaIIPaBJIEHHOCTbIO MexaHunueckasi S3Heprusi; JIP 10
1o paszeiny «Mexa-
HUKa» Wmnynsc; JIP16
PaGota u momrHOCTH
I'maBa 4. Cratuka
30- | PaBHOBecuHe Tel. Conep:kanue TeMbl
31
1 AOGCOJIFOTHO TBEPI0€ TEIIO. OK 02
OK 01
2 Craruxka. JIP 19
JIP14
3 [lepBoe ycioBue paBHOBECHUS TBEPIOTO TENA.
4 Bropoe ycinoBue paBHOBeCHs TBEPAOIO TEIA.
5 [Inevo cumsl.
6 MoMEHT CublL.
1 IToBTOpEHME YCI0BUI paBHOBECUS TBEPLAOTO
Tena.
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32 O606maromuit ypok | CogepkaHue TeMbl 1
o pazneny «Mexa-
HUKay». Pemenue 3a-
Aad. 1 [ToBTOpEHNE OCHOBHBIX MOHATUH pa3aena «Me- OK 01
XaHUKA OK 05
JIP 10
2 Pemenue 3agauy. JIP14
JIP 19
33 | KonrponbHas pabora o pasaeny | «MexaHuka» 1
Pa3nen 2. Monekyasipuasi pu3uka ¥ TepMOAUHAMHUKA 19
I'maBa 5. OcHOBBI MOJIEKYJISIPHO-KHHETHYECKON TeOPHH 7
34- | OcHoBHble nosioke- | Comep:kaHHe TEMbI 2
35 Hug MKT u ux
OLLITHOE 06ocHOBa- | | OcHnosuele nonoxenns MKT. OK 01
HUE OK 02
2 OreHka pa3MepoB MOJIEKYII. OK 07
3 Hucno Monexyi. 1P 10
JIP14
4 Macca monekyin. OTHOCUTENbHAsT MOJIEKYJISAP- JIP 18
Hasl Macca.
5 KonuuecTto BemectBa. Ynucno ABoraapo.
6 MousipHas macca.
7 bpoyHoBCKOE NBUKEHUE.
8 Cuiel B3aMMOJICHCTBUST MOJIEKYJT
9 I"a3zp1. OCOOEHHOCTH CTPOCHHUS Ta30B.
10 Kunkoct. OcoOEHHOCTH CTPOCHUS KHIKO-
CTEH.
11 Teepubie Tena. OCOOEHHOCTH CTPOSHUS TBEP-
Ieix Ten. Kpucrammmueckas pemierka.
36 Wneanpublii ra3 B Coaep:xxanue TeMbl 1
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MKT. OcHoBHOE
ypaBuenne MKT ra-
30B.

1 WneanbHblii ras.

2 Jasnenue raza B MKT.

3 Cpennee 3HaU€HHE KBaJpaTa CKOPOCTH MOJIe-
KyJI

4 OcHoBHoe ypaBHenre MKT razos




CBs13b 1aBJIEHUS CO CPEHEN KMHETUYECKON
SHEepruen MoJeKyn

6 Pewenue 3anau
37 Temnepatypa — mepa | Coaep:kaHue TeMbl OK 07
KHHETUYECKOM IHEp- OK 02
— 1 Makpockonuyeckre mapameTphbl OK 01
2 TemnnoBoe paBHOBecHE OK 04
JIP 10
3 Temneparypa. U3mepenue temmneparypsl. Tep- JIP14
MOMETPBI JIP 13
JIP 18
4 CpenHss KuHeTUYeCKast SHEPTHsi MOJIEKYI ras3a
IIPU TEIUIOBOM PAaBHOBECHUH.
5 ["a3bl B COCTOSIHUM TETIOBOTO PABHOBECHS
6 Omnpenenenue TeMneparypsl
7 AOGCOIOTHBIN HYJIb TEMIEPaTyphl
8 AOGcoutoTHas 1IKajga TeMIepaTyp
9 [Tocrosinnas bonbimMana
10 | CBs3b aOCONIOTHOM IIKABI U IIKaNb! Llenbcus
11 TeMmeparypa — Mepa cpeHEN KUHETUYECKON
SHEPTUU MOJIEKYI
12 3aBUCHUMOCTD JAaBJIEHUS ra3a OT KOHIEHTPALNH
€ro MOJICKYII U TeMIIepaTyphl
13 CpenHss CKOpOCTh TEIIOBOI'O IBUKEHUS MOJIe-
Kyn1. CpenHsisi KBaJpaTU4yHasi CKOPOCTb.
14 DKCNEPUMEHTAIBHOE ONPEIEIEHUE CKOPOCTEM
MOJIEKYII
38- | YpaBHenue coctoa- | Coaep:kaHue TeMbl OK 04
39 HUS UJI€ATTLHOTO OK 01
ra3a. ['a30BhIC 3a- 1 YpaBHEHUE COCTOSIHUSA UICAIBHOTO Ta3a OK 02
KOHEI. 2 YHuBepcanbHas (MOJIsIpHAasi) ra30Basi OCTOSH- 1P 10
Has JIP14
3 VYpaBuenne MeHneneesa-Kianeiipona
4 I"azoBbIe 3aKOHBI
5 Mzorepmuueckwnii mporecc. 3akoH boits-Ma-
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puotta. M3otepma.




PaBHOBecHOE cocTosiHMEe. PaBHOBECHBIM IIPO-
ecc.

CTEM.

1 CBolicTBa IOBEPXHOCTH JKUKOCTH.

2 [ToBepxHOCTHAs dHEprus. Y 1ejbHas IOBEPX-
HOCTHAasl SHEPIUsl.

3 [loBepXHOCTHOE HATSAKEHUE.

4 CobcTBenHas opma KUAKOCTH.

5 SIBneHMs cMauuBaHUS M HECMAauyMBaHUS.
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7 N3o6apHusii npouecc. 3akon ['eii-Jlroccaka.
N3o6apa.
8 N3oxopusiit mporiece. 3akon [lapms. M3oxopa.
40 JlaboparopHas pa- N3ydeHune o1HOro U3 U30IPOIECCOB
60ota No2.
I'naBa 6. CBoiicTBa peajIbHbIX ra30B, JKMAKOCTel U TBePAbIX TeJl
41- | CpoiicTBa Mapos. Conep:xxanue TeMbl
42 OK 01
1 Ncnapenue u kKoHaeHcalusl. OK 02
2 Haceimennsiii nap. J{aBieHre HaCHIIIEHHOTO OK 04
mapa. OK 05
OK 07
3 Henacepimennsiii nap. JIP 7
JIP 13
4 Kputndeckas temneparypa. JIP18
5 3aBUCHUMOCTD JaBJIEHUS HACBIILIEHHOIO I1apa OT
TEeMIIepaTypHI.
6 Kunenue »xuIKOCTH.
[Ieperpetslit map U €ro UCHOJIB30BAHUE B TEX-
HUKE
7 AOCOTIOTHAS BIaKHOCTb.
8 [TapuuansHOE aBlieHHE BOJASHOIO Mapa.
9 OTHOCUTENbHAS BIAXKHOCTb.
10 | Ilcuxpomerp.
11 3HaueHHUE BIAXKHOCTH.
43 CBoiicTBa KUKO- ConepixaHue TeMbl
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44 JlaboparopHas pa- Conep:xxanue TeMbl
6ota Ne 3
1 N3mepenue Ba)kHOCTH BO3yXa.
45 TBepasbie Tena. Conep:xxanue TeMbl
1 Kpucrannuyeckue rena.
2 AHU30TpONUS KPUCTAILIOB.
3 MOHOKpHUCTAJIIBI U TIOJIUKPUCTAIIIBI.
4 Amop¢HbIe Tena.
5 CgoiicTBa aMOp(HBIX TEIL.
6 Kuakue KpucTasibl.
7 MexaHndeckne CBOMCTBA TBEPABIX TEJ U MaTe-
pHAJIOB: yIPYrocTh, IPOYHOCTH, INIACTUYHOCTD,
XPYHKOCTb.
8 Kpucrannuzauus u nmiaBieHue.
9 [Tnactuyeckas (ocratouHas) neopmanus. Ten-
JIOBOE PACIIUPEHUE TBEP/IBIX TEJ U )KUJIKOCTEH.
KoaddunmenTt muHeHOTO paciupeHus.
I'nmaBa 7. OcHOBBI TepMOAMHAMHKH
46- | BHyTpeHHss dHED- Conep:xxanue TeMbl OK 01
47 | rus. PaGora B Tep- OK 02
MO/HHAMIKE. 1 Bnyrpennss sueprus B MKT OK 04
2 BrayTpennsis sHEprus uAeaaIbHOr0 OJTHOATOM- OK 07
HOTO rasa JAP7
JIP 13
3 3aBUCUMOCTb BHYTPEHHEHN SHEPIrUU OT MaKpo- JIP18
CKOIIMYECKUX [TapaMeTpOB JIP 16
JIP 19
4 PaGota B TepmMouHaMIKe
5 H3meneHnne BHYTpeHHEN S3HEPTUU IIPU COBEP-
IIEHUH pabOThHI
6 Beruucnenue paboTbl
7 I'eomeTpuueckoe CTONKOBaHUE pabOThI
48 Konuuectso Ten- Conep:xxanue TeMbl
notel. U3MeHeHns
1 TertooOMeH (Teruionepenaya)




arperaTHeIX COCTOs-
HHU BEIECTBA.

KoauuecTBo TemnoTsl

3 TemioeMKoCTb
4 VY enpHas TEIIOTa MApOOOpa30BaHMs
5 VY aenbHas TEIOTa IJIABICHUS
6 W3meHeHus arperaTHbIX COCTOSIHUM BEIECTBA.
I'paduueckoe npeacraBieHue
7 VY aenpHas TENn0Ta CropaHus
8 Tabmnuia TeMI0BbIX MPOILIECCOB
49 IlepBbiit 3akoH Tep- | ComepaxaHue TeMbl 1
MOJIMHAMHUKH.
1 3aKOH COXpaHEHMsI SHEPTUU
2 [IepBblii 3aKOH TEPMOJUHAMUKHI
3 [IpumeneHne nepBoro 3ak0Ha TEPMOJIMHAMUKHI
K pa3JIM4YHbIM IIpoLeccaM
4 AnnabatHblii iporiecc. Anuabara.
5 TemnnooOMeH B U30JUPOBAHHON CUCTEME
50 | Bropoii 3akoH Tep- | Conep:kaHue TeMbI 1
MOJIMHAMUKH.
1 HeoOpaTuMocTh IPOIIECCOB B MIPUPOJIC
2 Bropoii 3akoH TepMOIMHAMUKH
3 [IpuHIIMIT NElCTBUS TEIUIOBBIX JBUTATEIICH
4 KoaddunmeHnt mone3noro AeicTBUS TEIIOBBIX
IBUTATEIIEH
5 Huxn Kapno. KII/ naeanbHOM TEmioBoi ma-
IIHHBI
6 Pemenue 3amau
51 O6o6maromuii ypok | Conep:kaHue TeMbl 1
1o paszeiny «Moute-
KynspHas GU3HKa 1 1 [ToBTOpEHME OCHOBHBIX MOHATHN pa3nena «Mo-
TEpPMOJTUHAMHK® JeKynspHas GU3MKa U TEPMOIUHAMHKAY
2 Pemenue 3anau
52 Konrtponsnas padota no pazueiny 2 «MosekyispHas Gu3uka 1 TepMOIUHA- 1
MUK
Pa3znen 3. DiekTpoauHaMuka 32
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I'naBa 8. JaekTpocraTuka
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OJICKTPHUKHU B DJICK-
TPOCTATHYCCKOM
II0JIC.

53 Onextpuueckuii 3a- | CoaepikaHue TeMbl
psI ¥ BTIEeMEHTapHbIe
4ACTHIIBL. DIEKTPH- 1 UYro Takoe 31eKTpoAMHAMUKA
3aliui. 2 DneMeHTapHbIe YaCTULIbI
3 DrneKkTpuueckuii 3apsia. [IBa 3Haka snexTpuye-
CKHUX 3apsi/ioB
4 DneMeHTapHbIN 3aps]
5 [IpoToH, 2neKTpOH, HEUTPOH
6 DnexTpu3anus Tell U €€ MPOSIBICHUSA
7 PaBeHCTBO 3aps10B IIPU DIIEKTPU3ALUT
8 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsiia
9 3axon Kynona
10 EnuHuia snexkrpuyeckoro 3apsaa
54- | Dnextpuyeckoe Copepxanue TeMbl
55 nosie. HanpsikeH-
HOCTh DJIEKTpHYe- 1 DJEKTpUYECKOE T10JIE
CKOTO HOJA. 2 CKOpOCTh pacpOCTpaHEHHUsI JIEKTPOMArHuT-
HBIX B3aUMOJECHCTBUI
3 PanunoBonHbI
4 OcCHOBHBIE CBOMCTBA ANEKTPUUYECKOTO MOJIS
5 HanpsikeHHOCTD 31EKTPUYECKOTO MOJIst
6 HanpskeHHOCTB 10JIs TOYEUHOT 0 3apsiia
7 [TpuHIMNO cynepno3unuii moyiei
8 CuI10BbIE JIMHUM 3JIEKTPUYECKOTO OIS
9 HanpsokeHHOCTB oI 3apsiKeHHOTo 11apa
56 [IpoBonHMKYM U 1H- Conep:xkanue TeMbl

1 CBoOOIHBIC 3apsiIbl

2 DIIEKTPOCTATUYECKOE TI0JIE BHYTPHU MIPOBOJI-

HUKa. SIBJ€HUE AIEKTPOCTATUYECKOU HHIAYKIIUU

3 DJIEKTPUYECKUH 3apsii IPOBOIHUKOB

4 JvsnexkTpuku

OK 01
OK 02
OK 04
OK 05
JP 7

JIP 13
JIP18
JIP 16
JIP 19




3J'IeKTpI/I‘-IeCKI/IC CBOICTBaA HeﬁTpaHLHBIX aTo-
MOB U MOJICKYJI

Cuna Toka. 3aK0H
OmMa 1 yyacTka

6 DNEeKTpUYECKUH JUIIOIb
7 JIBa BUJa TUAIIEKTPUKOB — HOJISIPHBIE U HEIO-
JSIPHBIE AUAIEKTPUKI
8 [Monsipuzanus NONApHBIX JUIIEKTPUKOB
9 [onsipr3anus HEMONAPHBIX JUIEKTPUKOB
57 IloTennuansHas Conep:kanue TeMbl
SHEprust 3apsiKeH-
HOTO TeJia B OJIHO- | Dnekrpocraruyeckas (3NMEKTpUUecKas) HOTeH-
POJIHOM 3JIEKTPOCTa- [HaNbHAA SHEPTH
TiecKoM noxe. Ilo- .| PaboTa mpu nepemelieHnu 3apsijia B OJJHOPO/I-
TCHLUHAIL SIICKTPO- HOM 3JIEKTPOCTATUYECKOM I10JI€
CTaTUYECKOI 0 MOJIs
Y Pa3HOCTb NIOTEH- .| lloTeHuumanbHas sHeprus 3apsia
L[1AJIOB.
.| IloTeHnman 3neKTpocTaTUYECKOro MOJIs
.| Pa3HoCTh MoTEHLIMAIOB
.| EnnHuIa pasHocTH NOTEHIMAJIOB
.| EnnHnIa HanpsyKeHHOCTb 3JIEKTPUUYECKOTO
HOJIst
58- | DIIeKTPOEMKOCTb. Coaep:xxanue TeMbl
59 Konnencaropsi.
DHeprHs 3apsKeH- 1 DJIEKTPOEMKOCTb
HOTO KOHJCHCAaTOpa. | » EnuHu1p! 31eKTpoeMKOCTH
3 Konpaencaropsi
4 DIEKTPOEMKOCTb IIJIOCKOT0 KOHAEHCATOpa
5 Pa3nnunble THUIBI KOHIEHCATOPOB
6 OHeprusl 3apsyKEHHOT0 KOHAEHCAaTopa
7 OHeprus AMEKTPUIECKOr0 MO
8 IIpuMeHeHne KOHIEHCATOPOB
I'maBa 9. 3aK0HBI NOCTOSIHHOT O TOKA
60 Onexrpuueckuil Tok. | CoaepixkaHue TeMbl

DIIEKTPUUECKHUI TOK

JleiicTBue ToKa
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OK 01
OK 02
OK 04




nenu. Conporusie-
HHE.

3 Cuna Toka

4 CBs13b CHIIBI TOKA CO CKOPOCTBIO HAIIpaBJICH-
HOT'O JIBMKESHHS YaCTHII

6 YcnoBus, He0OXOUMBIE IJI CYIIECTBOBAHUS
AJIEKTPUYECKOTO TOKA

7 BonbpT-amnepHas xapakTepucTuKa

8 3akoH Oma 11l yyacTka uenu

9 CornpoTuBieHre NPOBOAHUKA. Y AEIBHOE CO-
MIPOTUBIICHHUE TTPOBOTHUKA

OK 05
JP 7

JIP 13
JIP18
JIP 16
JIP 19
JIP 10
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61- | IlocnemoBaTensHOE Conep:xxanue TeMbl
62 | u mapasmienbHOE CO-
¢ IHEHHE TPOBOI- 1 DJIEKTpUYECKUE LT
HHUKOB 2 [TocnenoBarensHOE COEAMHEHUE TIPOBOIHUKOB
Jlaboparopras pa- 3 [TapannensHoe coeAMHEHNE TPOBOHUKOB
6ota Ne 4..
4 Pemenue 3amau
1 Nzyuenne 3axona OMa 11 yuyacTKa [enu
63 Pa6ora u moutHOCTh | Conep:kaHue TeMbI
ANEKTPUUYECKOTO
TOKA. 1 PaGora Toka
2 TerioBoe JeUCTBUE BIEKTPUUECKOIO TOKA
3 3akon J[>xoyns-Jlenna
4 MomHoCTh TOKa
5 Pemenue 3agau
64 Onextpoasuxymmas | CoaepikaHue TeMbl
cuna. 3akon Oma
JUTSL TIONHOH LIeTH. 1 Croponnue cuisl. [Ipuposa CTOpOHHUX CHUIT
2 Onextpoasmxymas cuia (31C)
3 BHyTpeHHee conpoTUBIEHUE HCTOYHHKA TOKA
4 [TonmHOE COnpOTHUBIIEHUE LIETTH
5 3aKOH LIeny ISl 3aMKHYTOM LETTH
6 Pemenue 3amau
I'naBa 10. DuekTpryecknii TOK B pa3jJMYHBIX Cpeaax
65 Conep:xxanue TeMbl




B BaKyyMe.

DnexTpuueckas mpo- | 1 DnekTpuyeckast IpPOBOJUMOCTD PA3IMYHBIX Be-
BOJUMOCTH Pa3iny- HIECTB
HBIX BEIIECTB.
2 [IpoBoAHMKY, TUANEKTPUKH, TTOTYTIPOBOTHUKA
3 DNeKTpOHHAs TPOBOJAUMOCThH METAJIOB
4 JIBuKeHHE AJIEKTPOHOB B METallie
5 3aBUCHUMOCTB COMPOTUBIICHUS MPOBOIHUKA OT
TEeMIIEPaTyphl
6 TemnepatypHbiii KO3(G(UIIUEHT COMPOTUBIIE-
HUS
7 CBepX1IpoBOAMMOCTD
66 Onektpuyeckuii Tok | Coaep:kaHue TeMbl
B [IOJIYIIPOBOJTHUKAX.
1 CrpoeHue noaynpoBOJHUKOB
2 KoBanentnas cBsi3b
3 DJIEKTPOHHAs IPOBOJIUMOCTh
4 JlpIpouHasi IpOBOIUMOCTD
5 CobcTBeHHast MPOBOIUMOCTh
67 Onexrpuueckas rpo- | CoaepixkaHue TeMbl
BOJIUMOCTH TOJTY-
TPOBOJTHHKOR TPH 1 DnexTpuyeckas IpoBOJUMOCTb IOJIYIIPOBOIHU-
HAJTHIHY TIPHMECEH, KOB IIPU HAJTMYUU TpUMecei
2 JloHOpHBIE TpUMECH
3 AKIIEITOpHBIE IPUMECHU
4 DNEeKTPUUECKUH TOK Yepe3 KOHTAKT MOIYIpO-
BOJIHUKOB p- U N-TUIIOB
5 TpaH3uCTOPBI: YCTPOUCTBO U IPUMEHEHUE
68 Onexrpuueckuil Tok | CoaepixkaHue TeMbl

1 TepMOodIIEKTpOHHAS HYMUCCUS

2 OaHOCTOPOHHSISI NPOBOJAUMOCTD

3 Jnon

4 CBolicTBa 3JIEKTPOHHBIX ITYYKOB U UX IIPUMEHE-
HUE

5 DEeKTPOHHO-Ty4eBas TpyOka

26

OK 01
OK 02
OK 07
JP 7

JIP 13
JIP18

JIP 16
JIP 19
JIP 10




69

DIIEKTPUUYECKHUI TOK
B )KHJIKOCTSIX.

Conep:kanue TeMbl

27

1 DNEeKTPOIUTHYECKAS JUCCOLUALIS
2 HonHas npoBoIUMOCTb
3 Onektponus. [IpumeHeHue 3eKTpoan3a
4 3aKoH 3JIEKTPOIn3a
5 DIIEKTPOXUMUYECKUN SKBUBAJICHT
6 Ornpenenenue 3apsiia JIEKTPOHA
70 Onextpuueckuil Tok | CoaepkaHue TeMbI
B razax.
1 DIIEKTPUUECKHUI pa3psil B razax
2 Honnsanus razos
3 [IpoBOgMMOCTH ra3oB
4 PexomOuHaIMs 3apsyKEHHBIX YaCTHUIT
5 HecamocTostenbHBIN pa3psi
6 CaMOoCTOSATENbHBIN pa3psi
7 HMoHu3zanms 31eKTpOHHBIM yAapOM
71 Onektpuyeckuii Tok | Coaep:kaHue TeMbl
B Pa3JIMYHBIX Ccpe-
1ax 1 [ToBTOpEHME OCHOBHBIX MOHATUN
3akperienue. 2 Permrenue 3agau
I'masa 11. MarautHoe noJie
72 MarnutHoe moie. Conep:kanue TeMbl
BexTop marauTHOM
WHIYKITHH. 1 BzaunMopelicTBue TOKOB OK 01
OK 02
2 MaruauTHoe noJie OK 04
3 3aMKHYTBIM KOHTYp C TOKOM B MarHUTHOM I10J1€ OK 05
OK 07
4 Bekrop MaruutHOM nHAYKIMU. HanpaBienue
BEKTOpa MarHUTHOM UHIYKLIUU JIP 7
JIP 13
5 [IpaBuino OypaBunka P18
6 JIvHMM MarHUTHOW UHIYKIUU JIP 16
JIP 19
7 Buxpesoe nose JIP 10
JIP 14
73 ConepixaHue TeMbl




JleiicTBue Maruur-
HOTO TOJIsI Ha TIPO-

1 Monynb BeKTOpa MAarHUTHOW WHAYKIIUU

JIP:A3y4enue aBje-
HHA YJIEKTpoMar-
HUTHON HWHAYKUMHU

1 Cuna MHIYKIMOHHOTO TOKa

2 DJIEKTPOABWIKYIIAS CUJIa UHAYKITUU
3 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUH
4 Buxpesoe anexTpuueckoe nosue

28

BOJIHHK G TOKOM. 2 Mopyns cunbl AMrniepa. 3akoH Amnepa
Cura Amnepa. 3 EnvHua MarHuTHOW HHAYKIUU
4 Pemenne 3amau
74 JlelicTBE MarHUT- Conep:xxanue TeMbl 1
HOI'O IOJd Ha JBU-
SKYIIHHCS 3apsL. 1 Monayns cuisl JIopeHua
Cnna Jlopenua. 2 JBr>KeHUE 3apsSKEHHOW YaCTHUIIbI B OJTHOPO/-
HOM MAarHUTHOM IIOJIE
3 Hcnonp3oBanue geicTBUS MarHUTHOI'O MOJIS HA
JBIKYIIMICS 3apsij
4 YckopuTenu 3apsKEeHHbBIX YaCTHUIL
75 MarnutHoe moie. Conep:xxanue TeMbl 1
3akperieHue.
1 [ToBTOpEHNE OCHOBHBIX MOHATUN
2 Pemenne 3amau
3 ConHeyHast aKTUBHOCTD U €€ BIUSIHHUE Ha
3emitto. MarautHsie 0ypu
I'naa 12. D1eKTpOMarHuTHasi MHAYKIUS 10
76 SBnenue aneKTpo- Conep:xxanue TeMbl 1
MarHUTHON UHAYK-
1w, MarsurasDi 1 SIBrieHUE AIEKTPOMArHUTHON MHAYKIIUU
HOTOK. 2 MarHuTHBIHN ITOTOK OK 01
OK 02
3 BsaumopeiicTBue MHIYKIIMOHHOTO TOKA C Mar- OK 04
HUTOM OK 05
K
4 HamnpapieHue MHIYKIIMOHHOTO TOKA OK 07
JIP 16
5 [TpaBuiio Jlenia JIP 19
JIP 10
77- | 3aKoH 3yIeKTpOMar- Conep:xkanue TeMbl 2 JIP 14
78 HUTHOW UHAYKIHH.




5 I/IH,Z[yKLII/IOHHBIC TOKHW B MAaCCHUBHBIX TPOBOJAHUN-

29

Kax
6 Depputsl
7 O/1C MHAYKIMHU B IBUXKYIIMXCS IPOBOIHUKAX
79 Camounnnykuus. Un- | CoagepixaHue TeMbl 1
JTYKTUBHOCTb.
1 CamouHayKuus
2 NHayKTUBHOCTH
3 AHanorust Mexxay CaMOMHIYKIMEN U HHEPLHEN
80 DHeprusi MarHuT- ConepixaHue TeMbl 1
HOTO TOJIS TOKA.
DNEKTPOMATHHTHOE 1 OHeprusi MarHUTHOTO TOJIS
1oJe.
2 Bo3HuKHOBEHHE MAarHUTHOTO TIOJISI IPU U3Me-
HEHHH HJIEKTPUYECKOTO TOJIS
3 DNEeKTpOMarHuTHOE 10JIe
81 OnextpomarHutHas | CoaepikaHue TeMbl 1
MHAYKIMS. 3aKpen-
f— 1 [ToBTOpEeHNE OCHOBHBIX MOHITHN
2 Pewenne 3anau
82 | O6o6maromuii ypok | Comep:kanue TeMbl 1
o pazaeny «JeK-
TponHHAMUKaY. Pe- 1 [ToBTOpEHNE OCHOBHBIX IMOHATHUN JIEKTPOIHHA-
LIeHUE 3a/a4. Mk
2 Pewenne 3anau
83 | JIaGoparopHas pa- N3yuenne siB1eHUs JICKTPOMATHUTHOH WH- 1
oora Ne 5 AYKITAH
84- | KontponpHas paboTa 1o pazzaeny 3 «IeKTPOAUHAMHUKAY 2
85
Pa3neu 4. Kosie0anus u BOJIHBI 20
I'maBa 13. Mexann4eckue Ko1e0aHus U BOJHBI 9
86 CB0OOIHBIE U BBI- ConepixaHue TeMbl 1
HYK/IEHHBIE K0Jleha-
HVISL 1 KonebarenbHoe nBUXEHNE
2 [lepuonuueckoe konebanue
3 Mexanuueckue koneOaHus
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TUU TIPU TapMOHUYE-
CKUX KOJICOaQHMSX.

4 CBoboaHble kKonebanus. 3aTyxarolye koneoa-
HUS
5 BrenyxaeHnbie koneOaHus
6 VYcnoBus BOBHUKHOBEHUSI CBOOOIHBIX KoJieha-
HUI
7 MaremaTuyecKuii MasiTHUK
8 JluHamuka Kone6aTenbHOro IBUKEHUS
87- | 'apmonuueckue ko- | Coaep:kaHue TeMbI
88 nebaHus.
1 lapmonmnueckue konedaHus
2 AmmuaTya KonebaHuii
3 Pemienne ypaBHEeHHS, OMUCHIBAIONIETO CBOOO -
HbIC KOJICOaHMSI
4 [epuon xonebanwmii
5 YacroTa konebanuit
6 Huknuyeckas yacTtora
7 CobcTBeHHas 4acTOTa K0JIe0aTeIbHOM CUCTEMBI
8 3aBUCUMOCTB YaCTOTHI U NI€PHOJa CBOOOIHBIX
KoJIeOaHui
89 ®daza koneOaHu. Conep:kanue TeMbl
1 ®da3za konebaHui
2 [IpencraBneHne rapMOHUYECKUX KOJIeOaHUH C
MOMOIIIbI0 KOCHHYCA M CHUHYCa
3 Cnpur a3
90 JlaboparopHas pa- Conep:xkanue TeMbl
6ota Ne 6.
1 N3ydenne 3aBUCUMOCTH TIeproia KoineOaHuit
HUTSHOTO MasATHUKA OT IJIMHBI HUTH
91 [IpeBpawenue sHep- | Cogep:xkanue TeMbl

1 [IpeBparenus sHeprun B cuctemMax 6e3 TpeHus
2 3aryxaromue KoneOaHus

3 MaremaTnueckuii MassTHUK

4 [IpyXuHHBIA MasTHUK

OK 01
OK 02
OK 04
OK 05
OK 07
JP 7

JIP 13
JIP18

JIP 16
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HYKJCHHBIE DJICK-
TPOMarHUTHBIE KO-
nebanus. Koneba-
TEJIbHBIA KOHTYD.

1 DJeKTpOMarHUTHbIE KOJIeOaHus

2 CBoboaHble KoneOaHus

3 BeinyxaeHnble kojaeOaHus

4 Kone6aTenbHblil KOHTYD

5 [IpeBpatienue sHEPrUM NpU IEKTPOMATrHUT-

HBIX KOJIEOaHUIX

6 AHanorust MeXJ1y MEXaHHUYECKUMU U JJIEKTPO-
MarduTHBIMA KOJIeOaHUsIMU

7 YpaBHEHHE, ONUCHIBAIOLLEE MPOLIECCH B KOJIE-
OaTeIbHOM KOHTYDE.

8 [lepror cBOOOIHBIX IEKTPUUECKHUX KOJieba-
Huil. @opmyna TomcoHa.

92 Briny)X1eHHBIE KO- Conep:kanue TeMbl 1
ne6anus. Pesonanc.

1 BreykaeHHbIC KOeOaHuUs

2 Pe3onanc

3 BosgeiictBue pezonanca u 6opr0a ¢ HUM
93 MexaHnueckue ConepixaHue TeMbl 2

BOJIHBIL.

1 BonHoBbIE siBIICHUSA

2 Bosna

3 [lonepeunsie BonHbL. Jlepopmarus capura

4 [IpononsHBIe BoMHEL. [edopmarnius cxxatus

5 DHeprust BOJIHbI

6 PacmpocTpanenne MeXaHUYECKUX BOJH

7 JlmvHa BOJIHBI

8 CKOpOCTh BOJTHBI

9 YpaBHeHHE rapMOHUYECKON OeTyIeil BOTHBI

10 | PacnpocTpaneHue BOJIH B YIPYTHX Cpeax

11 [Tnockast BoaHa. BoTHOBast MOBEPXHOCTD U Ty

I'maBa 14. Dj1eKTPOMArHUTHBIE KOJIEOAHHS U BOJIHBI 11

94 CB0OOIHBIE U BBI- Conep:xxaHnue TeMbl 1

OK 01
OK 02
OK 04
OK 05
OK 07
JP 7

JIP 13
JIP18
JIP 16
JIP 19
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rapMOHI/ILIeCKI/Ie KOJICOaHMS 3apsada U TOKa.

BoJsiHbL. CBOMCTBA
OMB.

95 [TepemeHnHbIH A1EK- Conep:xxanue TeMbl
TPUYECKUH TOK.
1 Ocuwmnorpad
2 [Ipocreiimas Mmoienb reHepaTopa MEPEMEHHOTO
TOKa
96- | AKTHUBHOE, UHIYK- ConepixaHue TeMbl
97 TUBHOE U UHAYKTUB-
HOE COTIPOTHBIICHIIS. 1 AKTHBHOE COIPOTUBJIEHUE
2 MOIIHOCTH B LIENU C PEZUCTOPOM
3 EMKOCTHOE conpoTuBIEHHUE
4 NuaykTUBHOE COPOTUBIICHUE
5 Pe3onaHc B aniekTpuueckoi nenu
98 | ['enepupoBanue Copaepxanue TeMbl
3JIEKTPUYECKOU
1 I'enepaTop nmepeMeHHOTo TOKa. Y CTPOMCTBO Te-
sueprum. Tpanchop- €HEepaTop MEPEMEHHOI0 TOKa. Y CTPOICTBO I'e
MaTopHI. Hepatopa
2 Tpanchopmarop. YcrpoiictBo Tpanchopmaropa
3 [Ipon3BOACTBO M UCTIOIB30BAHUE DIIEKTPHYE-
CKOU DHEPIruH
99 OnextpomarHuTHeie | Conep:kaHue TeMbI

1 PacripoctpaneHue 31€KTpOMarHUTHEIX B3aUMO-
NeNCTBUN

2 DneKTpOMarHuTHas BOJIHA

3 N3nyuenue 31eKTpOMarHUTHBIX BOJIH

4 OTKpBITHINA KOJIeOaTeIbHBINH KOHTYp. Bubparop
I'epua

5 CKOpOCTb 2JIEKTPOMAarHUTHBIX BOJIH

6 [I10THOCTB OTOKA 3JIEKTPOMATrHUTHOTO U3IIY-
YEHUS

7 To4euHbI HCTOYHUK U3ITYyYCHUS

8 3aBUCUMOCTD TUIOTHOCTH ITOTOKA U3JIyYE€HHUS OT
paccTOsSHUA A0 TOUYEYHOIO UCTOYHHKA

9 3aBUCUMOCTD TUIOTHOCTH IOTOKA U3JIyYE€HHUS OT

HaCTOTHI

32
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CBoiicTBa QJICKTPOMArHUTHBIX BOJIH

33

100 | IpuHIUIEL pagno- ConepixaHue TeMbl 1 OK 01
CBSI3H. OK 02
1 N3o6perenue paguo A.C. IlomoBeiM OK 04
2 [IpuHIIMIIBI paHOCBA3U OK 05
OK 07
3 Pagmnorenedonnas cBsi3b JP 7
JIP 13
4 Mopynsauus JIP18
JIP 16
5 JleTexTupoBaHue JIP 19
6 [Ipocreitmmii paxronprueMHUK
101 | Paguonokanus. [To- | Comep:kanue TemMbl 1
HSTHE O TEICBUJIC-
T — 1 PacnipocTpanenne paqnoBOJH
CPEACTB CBAH. 2 J{nana3oHbl paMOBOIH
3 [TpuHLMI COTOBOM CBA3M
4 Pannonokarus. [Tpuanmne! paboTel pagnosioka-
TOpa
5 [TonsiTue o tenesunenuu. [IpuHnumn nepenauun
n300pakeHNsI Ha PaCCTOSTHAN
6 Pa3BuTtHe cpeacTs cBs3u
102 | DnexrpomaruutHeie | ComepikaHue TeMbI 1 OK 02
KoJIeOaHUs U BOJIHBI. OK 01
3akperuiente. 1 [ToBTOpEHNE OCHOBHBIX IMOHATHN OK 05
2 Pemenue 3agau b7
103 | O6o6waromuii ypoxk | Coaep:kanue TeMbl 1 OK 02
o pazzaeny «Koie- OK 01
GaHYs. 1 BOMHED. Pe- 1 [ToBTOpEHNE OCHOBHBIX MTOHATUI OK 05
THCHHE 337121 2 Pemenne 3anau IP7
JIP 18
104 | KontponsHas paboTta no pazueny 4 «KoneGanus u BOJIHBI» 1
Pazgea 5. BoiinoBasi onTuka 15
I'nasa 15. BosiHoBasi onTuka 15
105 | CkopocTb cBeTa. Conep:xxaHue TeMbl 1
[Ipunuun I'rolirenca
1 JIBa cnioco0a nepenayu BO3IEHCTBUI OK 01
OK 07
2 KopmyckysipHast 1 BOJTHOBasi TECOPHH CBETa OK 04




3 I'eomeTprueckast ¥ BOJIHOBast ONTUKA JIP7
JIP 13
4 ACTpPOHOMMUYECKHI METOJT U3BMEPEHUS] CKOPOCTHU JIP 14
CBETa
5 JlabopaTopHble METOABI U3MEPEHUS CKOPOCTHU
cBeTa
106 | 3axonsl oTpaxkeHuss | Comep:xaHue TeMbl OK 01
MPETOMJIEHHUS CBETA. OK 07
1 [Ipunuun IMolirenca OK 04
2 3aKOH OTpa)KE€HUs CBETA TP 7
JIP 13
3 3aKOH IIPEJIOMIIEHHUS CBETA JIP 14
4 [Tokazarens NPeTOMICHHS CPEIBI
5 [lonHOE oTpaxkeHue cBeTa
107- | JIunza. [loctpoenue | CoaepixaHue TeMbl
108 | u3o0paxkeHus B
mamse. Gopmya 1 JIunza. Buae! nuns. SE 81
. 7
TOHKOM JIMHSBL. 2 dokyc uH3bI, OKYCHOE PaccTOSHUE, (OKATb- OK 04
Hasl TUIOCKOCTh JIP 7
3 [Moctpoenue n300pakeHUil B THH3E P 13
JIP 10
4 DopMyIia TOHKOU JIMH3BL. Y BEJIUYECHUE JINH3BI JIP14
5 Pemenue 3amau
109 Conep:xkaHue TeMbl
Hucnepcus ceera 1 Crnektp. lucnepcus cBera
2 Pewenne 3anau
110 | UaTepdepenmms Conep:xxanue TeMbl OK 01
111 OK 07
1 HNuTepdepeHniins MeXxaHHIECKUX BOTH OK 04
2 VYcnoBue MakCUMyMOB TP 7
JIP 13
3 VYcnoBue MUHUMYMOB JIP 10
JIP 19
4 KorepeHTHbI€ BOJIHBI
5 WNuTtepdepenius ceeta
6 Kosea Herotona
7 JlmHA CBETOBOM BOJIHBI
8 HNuTepdepeniius 3neKTpoMarHuTHBIX BOJIH

34
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112- | Judpakuus Conep:xxanue TeMbl 2 OK 01
113 OK 07
1 Judpakuus MeXaHHUECKUX BOITH OK 04
2 Hudpakuus ceera P77
JIP 13
3 Pa3pemaroniast cnocOOHOCTb ONTUYECKUX MTPH- JIP 10
6opos
4 JudpakuuonHas perierka
114 | JIaGopaTtopHas pa- Conep:xxanue TeMbl 1
6ota Ne 7.
1 OmnpeneneHue nokazaress NPeIoMIICHHS CTEKIIA
115 | Ilonapusanus ceeta | CoaepixkaHue TeMbI 1
1 ITonepedHOCTH CBETOBBIX BOJIH OK 01
OK 07
2 DOneKTpoMarHuTHas TEOpus CBETa JIP 7
3 [omsipon sl TP 19
4 Pewenne 3anau
116- | Bunb! uznydenunii 1 Bunsl ciektpos 2 OK 01
117 . OK 02
2 CriekTpanbHbII aHAIN3 OK 04
3 HNudpakpacHoe uznydcHue JIP7
JIP 13
4 PenTtrenoBckoe nznydeHue
5 [Ikana 31eKTPOMarHUTHBIX U3TTYYCHUN
118 | O6o6maromuii ypok | Comepikanue TeMbl 1 OK 01
110 paszeiny «BoiHo- - JIP 10
BASL OIITHKAY. 1 [ToBTOpEeHNE OCHOBHBIX MOHITHI
2 Pemenne 3anau
119 | Kontposbnas padota no paszneny 5 «BosHOBas onTukay 1
Pasnen 6. Ctpoenue aroma n KBaHTOBasA (PU3UKA 19
I'naBa 16. KBanToBasi onTuka 3
120 | ®oTtorddexTt. Ypas- | Comepkanue TeMbl 1
HeHHe DUHIITEeHA
1 dororddext. 3akons! hoTodddexTa.
2 Teopust pororhdexra OK 01
OK 02
121 | ®oToHEBI Conep:kanue TeMbl 1 OK 04
1 DOTOHBI OK 05
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2 [Ipumenenue porosddexra JP 7
JIP 13
3 Pemenue 3amau JIP18
122 | JlaBrieHue cBeTa. Conep:xxanue TeMbl
XUMHUYECKOE Ne-
CTBHE CBCTAL 1 JlaBneHue ceTa
2 Xumnueckoe aeiictBue csera. Pororpadus
3 Tumnbr poToriemeHTOB
123- | [Ipumenenune poro-
124 | >ddekra
I'maBa 17.CnenuajbHasi TeOPHSI OTHOCHTEJIBbHOCTH
125 | Iloctynatel Teopun | 1 JIBU>KEHUE CO CKOPOCTHIO CBETA. OK 02
OTHOCUTEJIBHOCTH U OK 01
2 DHeprus MoKost
CIIEICTBUS U3 HUX. JIP 7
JIP 13
126 | DieMeHTBI pensaTh- 1 CBsi3b MacChl U DHEPTHUH CBOOOTHOM YaCTUIIBI P 16
BUCTCKOM TMHAMUKH
2 Amnanus 3agau
I'naBa 17. ®u3uka aToMa 1 AaTOMHOI0 /Ipa OK 01
OK 02
127 | CtpoeHnue aToma. Conep:kanue TeMbl OK 05
1 Monens TomcoHa JIP7
JIP 13
2 Omnsite Pesepdopaa JIP18
JIP 16
3 Omnpenenenne pazMepoB aTOMHOTO SApa
4 [InanerapHas Moziesb aTOMa
5 [loctynatel bopa
6 Mogenps atoma Bogopozaa no bopy
7 [Tormomenue csera
8 Tpynnoctu Teopuu bopa
9 KBanToBas mexaHuka
128 | Jlazepsl Conep:xxanue TeMbl
1 Jlazep OK 05
OK 02
2 HNHaynupoBaHHOE H3ITy4eHUE TP 7
3 CBoiicTBa J1a3epHOT0 U3IY4ECHUS 7P 14
4 [IpuHImn nencTBys 1a3epoB
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TpexypoBHeBas cucteMa

6 YcTpolicTBO pyOMHOBOTO J1a3epa

129- | OtkpoiTHE pagnoak- | CogepikaHue TeMbI

130 | TuBHOCTH
1 Mertoabl HaOMIOICHUS U PETUCTPALIUU AJIEMEH-

TapHBIX YaCTHI]

2 OTKpbITHE PaJUOAKTUBHOCTH
3 CocTaB paIu0aKTUBHOIO U3ITy4EHUS
4 PannoakTrBHBIE TpEeBpalCHUS
5 PaagnoaktuBHbIN pacnan
6 [lepuon nmonypacnana
7 3aKoH paIMOAKTHUBHOTO pacmaaa
8 Hzotomnbr

131 | Crpoenue atomHoro | ComepikaHue TeMbI

sapa. SnepHeie
CHITBL 1 HckyccTBeHHOE MpeBpalleHne aTOMHBIX SEp

2 OTKpbITHE HEUTPOHA
3 [IpoTOHHO-HEUTPOHHAS MOJIEIb SApa
4 SlnepHblie cuibl
5 OHeprus CBA3U A1pa
6 VY nenbHas 3HEPrus CBsI3U
7 Pemenue 3amau

132- | SAnepHbie peakuu Conep:kanue TeMbl

133

1 SnepHble peakiyu

2 DHEPreTUYECKU BBIXO/I SJIEPHBIX PEAKIIMI

3 SnepHble peakuy Ha HEUTPOHAX

4 Jlenenue saep ypana

5 MexaHu3Mm feneHus spa

6 Hcnyckanue HEUTPOHOB B IPOLIECCE AECTIEHUS
7 LlenHble saepHbIC pEAKLIUU

8 S nepHblil peakTop

37

OK 01
OK 02
OK 05
OK 07
JP 7

JIP 13
JIP18
JIP 19
JIP 16
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TepMmosinepHbie pe-
aKIHU

Conep:kanue TeMbl

1 TepmosinepHbIe peakuu
2 [IpumeHeHue AnepHON 3HEprun
3 buonornueckoe nencTBUe paguoaKTUBHBIX U3-
JIy4eHUun
135 | Ypoxk o6obmeHus
«PanoakTUBHOCTD)
I'naBa 18. DiiemeHTaApHbIE YACTUIIBI
136- | ®usuka snementap- | Copep:kaHue TeMbl
137 | HBIX YaCTHII
1 Tpu sTana B pa3BuTHH (PU3UKU HIIEMEHTAPHBIX OK 05
YaCTHUII OK 02
JIP 18
2 OTKpbITHE TO3UTPOHA. AHTUYACTHUIIBI JIP 13
1 [ToBTOpEHME OCHOBHBIX MOHATUN
2 Pemenue 3anau
138- | Pemenue 3anau
139 | «Aromnas pusuka»
140 | KonrtposabHas padota no pazneny 6 «CTpoeHre aToMa 1 KBaHTOBast (pU3nKa»
Paznen 7. Crpoenne Beesiennoii
141- | Crpoenue Conneu- | ComepxaHHEH TEMBI
142 | HoMt OK 02
CHUCTEMBI OK 02
OKO3
OK 04
OK 05
OK 07
1 CoHeyHas cUCTEMa: IJIaHEThI U MaJIble Tela, JIP 7
cucrema 3emisi—Jlyna JIP 13
JIP18
JIP 16
143- | OBomrorus Beemen- | 1 Crpoenue u 3Bomorust Comnnia u 38€31. Kiac- JIP 19
144 | voit 5 cudukanus 38371
lNanaktrika. CoBpeMEHHbBIE MPEICTABICHUS O
CTPOEHUH U 3BOJIIOIIMU Becenennou
145- HUTorosasi KoHTpobHasI padoTa
146

38




KouncyabTamus 4
IIpomexyTounas arrecranus (IK3aMeH) 6
BCEI'O: 156

39




3. YCJIOBUSA PEATIM3ALIUU TPOT'PAMMBI JUCHHTUTITIJIMHBI

3.1. Tpe6oBaHNs K MUHUMAJbHOMY MAaTepPHAIbHO-TeXHHYECKOMY 00ece4eHUI0
Peanu3zanus nporpaMmbl JUCHUILIMHBL TpeOyeT Hanu4yusi yueOHoro kabunera «dOusukay.
ObopynoBanue yueOHOTo KabuHeTa!

- IOCa/I0YHbIE MECTA 10 KOJIUYECTBY 00yUaIOLUXCS;

- pabouee MecTO mpernoaBaTes;

- 00beMHBIE MOJIENIN METAIITNYECKON KPUCTAIUTMUECKON PEeLIeTKY;

- 00pasIbl METaIOB (CTa, YYT'YHA, IIBETHBIX METAJUIOB U CIUIABOB);

- tabopaTtopHOoe 000pya0BaHKE (BOJIBTMETPHI, aMIEPMETPHI U JIP.)

Texuuueckue cpencTBa 00ydeHUs:

- KOMITBIOTEP C JIMIEH3UOHHBIM IPOrPaMMHBIM 00€CTIeYeHUEM U MYJIbTUMEAUATIPOCKTOD;
- UHTEPaKTHBHAS JIOCKA;

- IPE3EHTAINH K YPOKaM.

[lpy Hanuyuyu HEOOXOAMMOTO OO0OPYHOBAHUS 3aHATHA MO (U3UKE B HEKOTOPHIX CIIydasiX MOTYT
MIPOBOJUTHCS B UMEIOIUXCSA B 00pa30BaTeIbHON OpraHU3aIlii MaCTEPCKUX WU JIAOOPATOPHUSIX.

3.2. UndopmanuonHoe odecrniedeHne 00yueHus
IlepeyeHb pekoMeHayeMbIX YUeOHbIX U31aHuil, UHTepHET pecypcoB, 10MOJTHUTEIbHOM JIUTe-

paTypsl

OcHOBHOS1 JIUTEpaTypa
1. Mskumes I'.5l. @usuka 10 kinacc: yueOHUK a7 0011e00pa3oBaTeIbHBIX YUpPESKACHUN: 0a30-
BbIH U ipodunbHbIN ypoBHHU / ['.5l. Mskumes, b.b. byxosres, B.M. Yapyrun; nox pexa. B.1.
Huxonaesa, H.A. [TapdentreBoi, - 18-e uza.- M.: Ilpocsemenue, 2018.

2. Msxkumes I'.5. ®usnka 11 knacce: yaeOHUK 1711 00111€00pa30BaTEIbHBIX YUPEKACHH: 6a30-
BbIi U npodunbHbI ypoBHH / I'.S1. Mskues, b.b. byxosues, B.M. Uapyrus; nox pen. B.U.
Huxonaesa, H.A. [lapdenTtbeBoit, - 19-e uzn.- M.: IIpocsemenue, 2017.

3. Mskumes I'.41., ByxoBues b.b.,Uapyrun B.M./Ilox penakuuu [TapdentseBoit H.A. Ou-
3uka. Yueonuk mist 10,11 k. — M.: U3narensctBo «IIpocsemenne»,2019. — 399 c.
4. Menbunuenko [LI1 ®@usnka: OCHOBBI MOJEKYIAPHON (U3UKU U TepMOoAHHAMUKHU. OnTuKa U

KBAHTOBAs IPUPOA U3TydEeHUs. DIIEMEHTHI KBAHTOBOH (DU3UKU aTOMOB, MOJICKYJI, M TBEPABIX
TeJI. DIIEMEHTHI (PU3UKH aTOMHOTO SIJIpa ¥ DJIEMEHTAPHBIX YaCTHII: y4e0. mocodue o Hampas-
nenunto noarotosku 20.03.01 «Texnocdepnas 6e3omacHocThy /— [lensza: III'YAC, 2016.

5. COopnuk 3ana4 o ¢usuke: a1 10-11 k1. odmobpazosat. yupexennuit / Coct. I'.H. Crena-
HoBa. — 9-e uzn. M.: Ilpoceemenue, 2003. — 288 c.

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

7. ®uszuka: yuyeOnuk u mpaktukym s CIIO/ H.IO Kpasuenko.-Mocksa: M3naTenscTBO

Opaiit,2023.-300c 8.Dusuka:

VYae6Hoe nocobue i CIIO /B.B.I'opmay. -MockBa: M3narensctBo FOpaiit, 2023.-215¢

JlonoJHUTeIbHAS JIUTEpPaTypa

1. .I'pomos C.B. IllaponoBa H.B. ®u3uka, 10—11: Kuura gis yuurens. — M: Bananoc., 2004.

2. Kabapaun O.0., Opnos B.A. DxcniepumeHTanbHble 3a1aHus 10 pusnke. 9—11 kinaccer: yueo-
HOe mocoOue Ui ydamuxcs oOrieo0pa3oBaTenbHbIX yupexaenuil. — M.: [Ipocemienue,
2001.

3. .KacesHoB B.A. MeToanyecknue peKOMEHIAlUU 110 UCII0JIb30BaHUI0 yaeOHUKOB 4.B.A.Kack-
saoBa «®Pusnka. 10 ki1.», «dusnka. 11 KIL.» npu u3ydeHun GU3NKu Ha 6a30BOM U TIPOPUITH-
HOM ypoBHe. — M: [IpocBemienue, 2019.

4. KacpsanoB B.A. ®usuka. 10, 11 k1. TemaTrueckoe u noypouHoe miaaHuposanue. — M.: TIpo-
cemenue, 2002.
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5. Mskumes I'.4., CunsikoB A.3. @usuka: Monekynspras ¢usuka. Tepmogunamuka. 10 i1.:
VYuel. ans yrnybneHHoro usydenust pusukn. — 3-e uza. — M.: JIpoda, 1998. — 352 c.

6. Mskumes I'.f., CunsxoB A.3. @usuka: Onrtuka. KBantoBas ¢usuka. 11 ki.: Yuel. mis yriay0-
JeHHoro u3yueHus pusuxu. — M.: [Ipoda, 2001. — 464 c.

7.®wuzuka.3anaun, recTel. MeToabl pemenus. Yueonoe mocooue nist CIIO / IN'opnau B.B Mockaa:

WznarensctBo FOpaiit, 2023. -343

HNHuTepHeT-pecypcesl

http://ru.wikipedia.org (Bukunenus);

www.newlibrary.ru (HoBasi aeKTpoHHAast OMOINOTEKA);

www.edu.ru (PenepanbHbIi TOPTAT POCCHICKOTO 00pa3oBaHMs);

www.mathnet.ru (O6mepoccuiickiii MaTeMaTHIECKUN TTOPTa);

www.elibrary.ru (Hayunas snexktpoHHast 6nOamoreka);

www.nehudlit.ru (3nexkTpoHHas OMOINOTEKa yUeOHBIX MaTEPHAJIOB);

www.fcior.edu.ru (DeaepanbHblil EHTP UHPOPMAIIMOHHO-00pA30BaTEIBHBIX PECYPCOB);

ok L=

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA IUCIUIIJINHbI


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/

PCSYJ'IBTB.TBI OCBOCHHUA JUCIH-

PGSYJ'IBTaTLI OCBOCHMHA JUCLH-

CDOpMBI 1 MCTOABbI OLICHKHA

TUTAHBI IUIMHBl ~ HATpaBJICHHBIC Ha

¢dbopmupoBanue

OK JIP

Ymenus: OK 01 JIP 7 - YCTHBIH OIPOC;
e ONKCHIBATE M OOBACHATH (usuueckue | OK 02 JIP 10 -(pOHTaNBHBIA ONPOC;
ABIEHMS W CBOMCTBAa TesI: nBmkeHue | OK 04 JP 7 - OLIEHKa KOHTPOJIbHBIX PaboT;
HEOECHBIX TEJl U UCKYCCTBEHHBIX CIIYTHH- | QK (5 JIP 13 - HaOJIIOJCHHE 32 XOA0M BbI-
KOB 3€MJIM; CBOMCTBA Ta30B, )KUAKOCTEH U | QK ()7 JIP18 MTOJTHEHHMS JTAOOPATOPHBIX pa-
TBEPIBIX TEJ; SJIEKTPOMArHUTHYIO HH- JIP 16 0oT.
JYKIMIO, paCpOCTPAHEHHUE DIIEKTpOMar- JIP 19
HHUTHBIX BOJTH; BOJTHOBBIC CBOMCTBA CBETA,
M3ITy4EeHUE U MOTIIONICHUE CBETa aTOMOM,;
doTorddexr;
e ommuarh THNOTEe3bl OT Hayubix | OK 02 JIP 7 YCTHBIN OIPOC;
TEOPUIA; OK 04 JIP10

OK 05 P 18

OK 01
e JieNaTh BBIBOJIBI HAa OCHOBE dKcnepu- | OK 01 JIP 14 -OIICHKa MPaKTUYECKUX pa-
MEHTAaJbHBIX JaHHBIX; OK 02 JIP 18 0oT;

OK 04 i

OK 05
e TPUBOAUTH TpuMepHI, mokassBaro- | OK 01 JIP 7 becena;
e, 4to: HabmoaeHus u sxcnepument | OK 02 JIP 10 YCTHBIN OIPOC;
ABIISIIOTCA OCHOBOM it BeyaBmkeHus | OK 04 JIP 16
TUTIOTE3 U Teopuit, mo3sousitor mpose- | OK 05 JIP 19
PUTh UCTHHHOCTH TCOPETUYECKHX BBI-
BOJIOB; (pu3mueckasi Teopust JaeT BO3-
MOKHOCTH OOBSICHSATH N3BECTHBIC SIBJIC-
HUSI IPUPOJIBI U HAYUHBIC PaKThI, IPE/I-
CKa3bIBaTh €IIIe HEU3BECTHHIC SIBIICHUS;

® [IPUBOJAUTH IPUMEPHI IIPAK- OK 01 JIP 7 pELLIEHNs] KAaUEeCTBEHHBIX,
THUYECKOT'0 MCHOJIb30BaHUs (u3nue- OK 02 JIP 10 pacyeTHbIX, Mpodeccuo-
CKUX 3HAHMI: 3aKOHOB MEXaHUKH, OK 05 JIP 16 HaJIbHO OPUCHTUPOBAHHbBIX
TEPMOJIMHAMHKH U DJIEKTPOIMHA- OK 06 3ajad, 5
MHKH B SHEPIeTUKE; Pa3INYHBIX BU- OK 07 OLICHKA TECTOBBIX 3a/1aHHH,
JIOB 3JICKTPOMArHUTHBIX U3ITydeHUI HAOIIOJICHHE 32 XOLOM BbI-
MOJTHEHUST UHIUBUAYATbHBIX

JUTSL Pa3BUTHUS PAHO U TEICKOMMY- HPOCKTOB:
HUKAIMi, KBAHTOBOU (PU3HKH B CO-
31aHUU SACPHOU
e BOCIPHHUMATh M Ha ocHOBe moiy- | OK 02 JIP 14 Oecena;
YeHHBIX 3HAHUU camMocTosATenbHo ome- | OK 04 JIP 10 0mpoc;
HUBaTh HH(OpMAIHIO, coaepxairytocs | OK 05 JIP 19 JTOKJIAT;
B coobmenussx CMU,  Hurep- pedepar;
HETEe,HAYYHO-TIOMYJISIPHBIX CTaThSIX. paboTa ¢ yaeOHHKOM.
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e npuMeHsTh TonydeHHsle 3HaHus | OK 01 JIP 13 YPOKH PEIICHUS 3a]1a9,
JUIs pereHns: GU3NIEeCKUX 3a/1a4; OK 02 JIP 10 KOHTPOJIbHbIE paboTHI;
OK 04 TECTHI YCBOCHHUS (00y4eHHO-

CTH)
e ompeaesath xapakrep ¢usmyeckoro | OK 01 JP 7 CamocrosrenbHas pabora;
nporiecca o rpaduxy, tadnuime, gop- | OK 02 JIP 10 rpaduyeckoe perieHue 3a-
MyJIe; OK 04 Jag;

pabota ¢ yueOHUKOM
e u3MepATh psan ¢usuueckux Benu- | OK 01 JIP 7 Brimonnenust u otyet y1abo-
YUH, IPEACTABIIAS pe3ysbraTel usmepe- | OK 04 JIP 10 PaTOpHEIX padoT;
HUW C YYETOM UX MOTPEIIHOCTEM; OLICHKA NPAaKTHYECKHUX pa-

00T;
3HaHUs: OK 02 JIP 7 BBITIOJIHEHHE 3a4YETHBIX 3a-
e CMbICI NMOHATUH: pu3nyeckoe siBie- | OK 04 JIP 10 AQHHI;
HUE, TUIIOTE3a, 3aKOH, TEOpus, Belle- JIP 19 [IMCbMEHHBIN U YCTHBIN
CTBO, B3aUMOJEICTBHE, 3JIEKTpOMAr- o1poc;
HUTHOE TIOJie, BOJIHA, (OTOH, aTOM,
ATOMHOE S/IPO, WOHHU3UPYIOIINE H3ITY-
YeHUs, IUJIaHeTa, 3Be3/la, TaJlaKTHKa,
Bcenennas;
e cwMmbicn ¢usnueckux BenmuuH: cko- | OK 07 JIP 13 YCTHBIN OIIPOC;
pOCTb, YCKOpEHHE, Macca, CUja, HUM- JIP 16 OIICHKA TeCTOBBIX 3aJ[aHHIA;
yJbC, paboTa, MEXaHUYECKast SHEPTus, JIP 18 OIl€HKa KOHTPOJIBHEIX pa-
BHYTPEHHSISI DHEPTUs, aOCOTIOTHAsS 6oT;
TEeMIepaTypa, CpeIHss KUHETHYecKas
SHEPTHs YaCTHI] BEIIECTBA, KOJIMYECTBO
TEIUIOThI, 3JEMEHTAPHBIA SJIEKTpHUe-
CKUU 3apsij;
. cmbicn  ¢usndyeckux 3akonoB | OK 05 JIP 7 YCTHBIH OTPOC;
KJIACCUYECKON MEXaHUKH, BCEMUPHOTO JIP 18 OLICHKA TECTOBBIX 3aJaHMI;
TATOTEHUS, COXPAHEHUsI YHEPTUH, UM- JIP 14 OIICHKA 3a/IaHUI TIPOMEKYTOU-
yJbca U 3JIEKTPUUECKOro 3apsjia, Tep- JIP 13 HOM aTTecTanuu
MOJIMHAMUKH, 3JEKTPOMArHUTHON WH-
nykuuu, potorddexra;
o BKJIAJI POCCHICKUX 1 3apybex- | OK 04 JIP 7 JIOKJIa;
HBIX YUCHBIX, OKa3aBmux Hanbomeinee | OK 02 JIP 10 pedepar;
BJIMSIHUE Ha pa3BUTUE PUUKU OK 06 JIP 19

JIP 16
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