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PaGouas nporpamma yueGHoli mcmmnummbt [TYJT.02 ®nsuka paspaGotana Ha ocHoBe TpeGoBaHHii:
- DejepatbHOTO  ToCYAPCTBEHHOTO 00Pa30BATEILHONO CTAAPTA CPE/HEro odlero ofpasoBaris (1atee
®T'OC COO) (yrsepxen mpukasom Munuctepersa oGpasopanus i Haykn PO ot 17.05.2012 Ne 413);

- BejiepanbHOro roCyAapeTBEHHONO obpazosarenbHoro cranaapra (1aree — ®I'OC) no cnenHatbHOCTH:
09.02.07 Undopmaumontsie cHeTeME! 1 NPOrpaMMHpOBaNIe, YTBEPRKICHHOTO MHHHCTEPCTBOM 0Gpa3oBa-
s 1 Haykn PO o1 9 nekabps 2016 r. N 1547 ¢ gononuennamu 17 nexadps 2020 1., 1 cenradpa 2022 r

- ®enepatbroii ofpasosatebHOll MpOrpaMMbl cperero ofiiero o6pa3oBanis (YTBEPAICHA NPHKA3OM
Munnpocsemenus Pocenn ot 23.11.2022 r.Ne 1044);

- Ilpumepnoit paboueii nporpammsi obuieobpasosareabHoi AucuHILTHEB «Pu3nkay (0a3oBblil ypOBEHb)
s npodeccHonaTbHBIX 06pasoBaTeIBHbIX Opranlaimii (yrsepikiena na 3acesanin Copera Mo OUEHKE
COJCPXKAHUA W KA4CCTBA NPHMEPHBIX pabounx nporpamm o6meoOpa3oBaTeIbHOIO H COLHATLHO- TYMaHH-

Taproro ka0 CI1O- nporokon Ne 14 or 30.11.2022 1)
PaspaGorunk:

1.Jloposmosa E.I'., npenonasarens Quznkn FAIIOY «Teriomcekuii rocyapeTBeHublii KOIICDK PakIaH-
CKOIf 32 THh
Pacemorpena i 0106pena Ha 3aceanin npeaMETHO-IHKIOBON KOMHCCHH MATEMATHKH H €CTECTBEHHOHAY Y-

HbIX wmennnans FATIOY «Teromcknit rocy1apeTBeHHbIIN KOUIEK MPOKIAHCKOIN JaLHTBI,

nporokon Ne 1, or 28.08.2023
[Mpencenarens IIK: _Mﬂoponuom EI/

Pacemotpena nenarornyeckim coserom FATIOY «Tetiomckuii roCy/1apCTBEHHBIH KOJLIE/UK IPakIaHCKO#
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1. MACIIOPT ITPOT'PAMMBI YUEBHOM JIMCIATLIINHBI
OVY1.09 PU3UKA

1.1. O6aacTh NIPpUMEHEHHs POTrPaMMBbI

O61meoOpazoBaTenbHas AUcHUILTHHA «DPU3KKay ABISETCS 00s13aTEIbHOM YacThio 0011e00pa30BaTeIbHOTO
uKia oopasosatenbHol mporpamMmMel B cootBercTBUU ¢ @I'OC CIIO no cneunansuoctu 09.02.07 Uudop-
MAaIMOHHBIE CUCTEMBI U TPOTPaMMUPOBAHUE pean3yeMoil Ha 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHMUA.
[Iporpamma pazpaborana Ha ocHoBanuu TpedoBanuii ®I'OC cpegnero obiero o6pa3oBaHus ¢ y4€TOM IIPO-

beccroHanbHON HAPABIEHHOCTH MOy4yaeMoii podeccuu.

1.2. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOM NMPO(ecCHOHATBHOM 00pa30BaTeIbHOM MPOrpaMMbI:

O6meoOpa3oBaTenbHas qucuuiuinHa «dusuka» sABiIseTcsl 00sA3aTeIbHON 4YacTbhlO 001e00pa30BaTEeIbHOrO
ukia odpazoBatenbHOM nmporpammsl B cootBeTcTBHH ¢ OI'0C cnenmansnoctu 09.02.07 Mubopmanmonnbie
CUCTEMBI U IPOrpaMMHUPOBAHHE.

1.3. Heau u 3aaa4u JMCHUIJIMHBI — TPe0OOBaHMSA K pe3y/IbTaTaM O0CBOCHUS AN CUMIIJIMHbI:

OCHOBHBIMU LEJSIMH W3YYCHHS (PU3UKH SBIISIOTCS:

e (GopMHpPOBaHKME UHTEPECA U CTPEMIICHHS O0YUAIOIINXCS K HAYYHOMY U3YyUYCHUIO TPUPOIbI, PA3BUTHE
WX WHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BHUTHE MPEICTABICHHUI O HAYYHOM METOJIC IMO3HAHUS U ()OPMUPOBAHUE UCCIIEOBATEIHCKOTO OT-
HOUIEHHUS K OKPY>KAIOIINM SIBJIICHUSIM;

e (GopMHpPOBaHKME HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUsI OCHOB CTPOSHUSI MaTEPUHU U

byHIaMEeHTAIbHBIX 3aKOHOB (DU3HKHU;
e (QopMupoBaHue yMeHUN OOBACHSITH SIBJICHUS C UCIOJIb30BaHUEM (DU3NYECKUX 3HAHUNA U HAYIHBIX
JIOKa3aTeIbCTB;
e (opMHpoOBaHUE MIPEACTABICHUHN O POJIK (GU3UKH JIJIST PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei ooecrnednBaeTcs pelieHreM CIeIYIOIMNX 3a/1a4:

e MpUOOpETeHHE CUCTEMBI 3HAaHUH 00 00X PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJTFOYAsI MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOTMHAMHUKY, KBAaHTOBYIO (DH3UKY U AJIEMEHTHI acT-
podusuky;
e (bopMHpOBaHUE YMEHUN MTPUMEHSATH TEOPETUUECKHUE 3HAHUS JJIs1 OOBICHEHUS (PU3NUECKUX SBJICHUHN B
MIPUPOJIE U IS IPUHATHUS TPAKTUUECKUX PEIICHUN B TTOBCETHEBHOM JKU3HU;
® OCBOEGHHE CITOCOOOB PEIICHHS PA3IMYHBIX 33/1a4 C IBHO 3aJIaHHON (PU3UYECKOMN MOJIEIIBbIO, 3a/1ad,
MOIPa3yMEBAIOIIUX CAMOCTOSATEILHOE CO3IaHNe (PU3NUECKOM MOJIEIIH, COOTBETCTBYIOIICH YCIOBUSAM
3a/1a4u;
® [OHMMaHHE (PU3NUECKUX OCHOB M MIPUHIIMIIOB ICUCTBHS TEXHHUYECKUX YCTPONUCTB U TEXHOJIOTHYE-

CKHX IPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO CPENY;



® OBJIQJICHUE METOJIAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS U MIPOBEACHUS (PU3MUECKUX IKCIIEPUMEH-

TOB, aHAJIN3a U UHTEPIPETallMi HHPOPMALIUH, ONPEIeTIeHNUs JOCTOBEPHOCTH OJIYYEHHOTO Pe3yibTara;

® CO3JIaHME YCJIIOBMM IS Pa3BUTHUS YMEHUM POEKTHO-UCCIIEN0BATEIBCKOM, TBOPUYECKOM NEATEIBHO-

CTH.

3HaTh:

® CMBICII IOHATUI: PU3HUECKOE ABJICHHUE, TUIIOTE3a, 3aKOH, TEOPHs, BELIECTBO, B3aUMOAEHCTBHE, IIEK-
TPOMarHUTHOE T0JI€, BOJIHA, ()OTOH, aTOM, aTOMHOE SO, HOHU3UPYIOIINE H3ITyudeHUs, INIAaHEeTa, 3BE3/1a,
rajakTuka, Bcenennas;

® CMBICTT (PU3MUECKUX BEJIMYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa, UMITYJbC, paboTa, MeXaHHUeCKas

SHEPrUs, BHYTPEHHSS SHEPTHsl, aOCOOTHAS TeMIepaTypa, CpEAHss KHHETHUECKasi SHEPT s YacTUI Be-
LIECTBA, KOJIMYECTBO TEIJIOTHI, JIEMEHTAPHBIN JIEKTPUUECKUN 3apsif;

® CMBICH (PU3MUECKUX 3aKOHOB KJIACCHYECKOW MEXaHWKH, BCEMHUPHOTO TATOTCHHS, COXPAaHEHHs SHEp-
I'MH, UMITYJIbCA M 3JIEKTPUUECKOro 3apsijia, TEPMOJUMHAMUKHU, 3JIEKTPOMATHUTHOM HMHAYKIUH, (HOTOI]-
dbexra;

® BKJI4Jl POCCUMCKHX M 3apYOEKHBIX YUEHBIX, OKA3aBIIMX HauOoIblIee BIUSHUE Ha pa3BUTHE (DU3UKH;

Ymern:

® OIIMCBIBaTh U OOBSCHATH (DM3UYECKUE SIBJICHHUS U CBOMCTBA TeJI: ABM)KEHHE HEOECHBIX Tell M MCKYCCTBEH-
HBIX CITyTHUKOB 3€MJIM; CBOMCTBA ra3oB, KUKOCTEH 1 TBEPABIX TEJT; AIEKTPOMArHUTHYIO MHTYKIIUIO, PacIipo-
CTpaHEHME NICKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3Iy4EHUE M MOITIOLICHUE CBETA aTOMOM;

dotordexr;

® OTIMYaTh TMIIOTE3bI OT HAYYHBIX TEOPHH;

e JIeNaTh BBIBOJBI HA OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX;

® T[IPUBOJUTH NMPUMEPHI, TOKA3BIBAIOLINE, YTO: HAOIIOACHUS U SKCIIEPUMEHT SIBISIOTCS OCHOBOW ISt
BBIIBJKEHUS TUIIOTE3 U TEOPUH, MMO3BOJISIIOT MPOBEPUTh UCTUHHOCTh TEOPETUUYECKUX BBIBOJIOB; (pU3HUe-
CKasi TeOpHs J1aeT BO3MOXKHOCTb OOBSICHATH U3BECTHBIE SBJICHUS MPUPOJBI M HAay4YHbIE (PAKTHI, MpeJICKa-
3bIBATh €I1I€ HEU3BECTHBIC SIBJICHUS;

® [IPUBOANUTH MPUMEPHI MIPAKTUYECKOTO UCIIONB30BaHU (PU3MUECKUX 3HAHUM: 3aKOHOB MEXAaHUKHU, Tep-
MOJIMHAMUKH U JIEKTPOJNHAMUKH B SHEPre€THKE; Pa3INYHbIX BUAOB 3JIEKTPOMAarHUTHBIX U3TY4EHUN AJIs
Pa3BUTHUS PAJNO U TEJIEKOMMYHUKALMN, KBAHTOBOW (DU3HUKHU B CO3/IaHUU SACPHON

® BOCIIPUHUMATh M Ha OCHOBE MOJIYYE€HHBIX 3HAaHUI CaMOCTOATENIbHO OLEHUBATh MH(POPMALUIO, COAEP-
xaiytocs B coobmenusix CMU, MHTepHeTe, sHepreTHKH, J1a3epOB; HAYYHO-TIOMYJIIPHBIX CTAThSIX.

® [IPUMEHSTH MOJTYYECHHbIE 3HAHUS 7S pelIeHus] PU3NUECKUX 3a]1a4;

® OTIpE/IENATh XapakTep PU3NIECKOro Mpolecca o rpaduky, radnuue, Gpopmyie;

® U3MEPATh P (PU3NYECKUX BEIMYUH, MPEACTABIAS PE3yJIbTaThl U3MEPEHUH C YYeTOM HX MOTPEIIHO-

CTEH;



® MCIIOJIb30BAaTh HpI/IO6peTeHHLIC 3HAaHUA U YMCHUS B HpaKTI/IquKOﬁ ACATCIIbHOCTH U HOBCQI[HGBHOI\/JI

AKU3HU:
YueOHas nucuunnHa GU3NKa HANpaBJieHa Ha (JOpMHUPOBaHUe CJAeAYIOINUX O0IIMX KOMIETeHIHIi:

OK 01. Beibupats criocoObI pemeHus 3a1a4 NpoPpecCHOHAIBHON JeATEIbHOCTH IPUMEHHUTEILHO K pa3iny-
HBIM KOHTEKCTaM;

OK 02. Mcnonbp30BaTh COBpEMEHHBIE CPEJICTBA MOMCKA, aHAJIW3a U UHTEpIIpeTaluu nHpopManuu 1 uH op-
MAaIMOHHBIE TEXHOJIOTUH JUTSI BBITIOJIHEHUS 3a/1a4 TPO(ECCHOHATBHON AEATEIIbHOCTH;

OK 03. ITnmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U IMYHOCTHOE Pa3BUTHUE, NIPE/-
NPUHUMATEIBCKYIO IEATEIbHOCTD B IPOecCHOHANbHON cepe, UCTIoNb30BaTh 3HAHUS 110 (PMHAHCOBOH Tpa-
MOTHOCTH B Pa3NIMYHbIX KU3HEHHBIX CUTYaIUsX;

OK 04. D¢ddexTrBHO B3aMMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE M KOMaH/IE;

OK 05. OcymiecTBiATh YCTHYIO U MUCbMEHHYI0 KOMMYHHKAITUIO Ha TOCYAapCTBEHHOM s3bIke Poccuiickoit
®degepannu ¢ y4€ToM 0COOCHHOCTEH COIMAIBHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 06. ITposiBIsTH TpaXkIaHCKO-TIATPUOTUYECKYIO TTO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE MMOBEACHHE HA
OCHOBE TPaJUIIMOHHBIX OOIIEUEI0BEYECKUX LIEHHOCTEH, B TOM YHUCJIE C YIETOM I'apMOHM3AIMN MEKHAIHO-
HAJIBHBIX U MEXPEIUTHO3HBIX OTHOILICHUH, MPUMEHATh CTAHIaPThl AHTUKOPPYIIIMOHHOTO MOBEICHUS;

OK 07. ConelicTBOBAaTh COXpAaHEHUIO OKPYKAIOLIEH CPelIbl, pECYpCcOCOepEeKEHHIO, TPUMEHSITh 3HAHUS 00
M3MEHEHUH KJIMMAaTa, TPUHILIUIIBI OEpPEKIMBOTO MPOU3BOICTBA, d3PPEKTUBHO IEHCTBOBATh B UpE3BbIUAHHBIX
CUTYaIHsAX;

[Inanupyembie pe3ysbTaThl OCBOCHHS 00IIe00pa3oBaTeabHON AuciUIuiuHbl B cootBeTcTBHM ¢ OI'OC CIIO
u Ha ocHoBe ®I'OC COO

JIMYHOCTHBbIE PE3YJbTAThI:

1) rpax/1aHCKOrO BOCIIMTAHUS:
e copMHPOBAHHOCTb IPAXKAAHCKON MO3UIIUN 00YUAIOIIErocsl KaKk aKTUBHOI'O U OTBETCTBEHHOTO YJIeHA
POCCHICKOTr0 00IIIEeCTBA;
® [IPUHATHE TPAAULIMOHHBIX O0IIEYEIOBEYECKMX T'YMAaHUCTUUYECKHUX U IEMOKPATUYECKUX 1IEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIILHOCTh B MHTEPECAX TPa’KAAHCKOTO OOIECTBa, y4aCTBOBATh B
CaMOYIpaBJIEHUU B 00pa30BaTeNbHON OpraHu3aluu;
e yMEHHE B3aMMOJEHCTBOBATH C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKUUSAMU U
Ha3HAaYeHHEM;
® TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM AESITEIbHOCTH;
2) naTpUOTHUYECKOTO BOCIIUTAHHUS:
¢ cOopMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKOM UIEHTUYHOCTH, MAaTPUOTH3MA;
® [[EHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTUKEHUSM POCCUHCKUX YUEHBIX B 00-
JacTu (PU3MKU U TEXHUKE;
3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
e c(hOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO TIOBEICHHUS;
e CrI0COOHOCTB OLICHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOpaJIb-

HO-HPaBCTBECHHBIC HOPMBI U HEHHOCTH, B TOM YHUCJIC B ACATCIBHOCTU y‘IéHOFO;



e 0CO3HaHHE JMYHOTO BKJIa/la B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIEro;
4) 5cTETUYECKOro BOCIIMTAHUS:
® HCTETUYECKOE OTHOLICHHWE K MHUPY, BKJIIOYAs SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYLIETO (PHU3UUE-
CKOM HayKe;
5) TpyZIOBOTO BOCITUTAHUS:
® UHTepec K pa3iIn4HbIM chepaM npodhecCHOHAIBHON e TeIbHOCTH, B TOM YHUCJIE CBSI3aHHBIM C (PU3H-
KO M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymymieil mpodeccun U pearn3oBbIBATh
COOCTBEHHBIE KU3HEHHBIC IIJIaHbl;
® TOTOBHOCTb U CIIOCOOHOCTH K O0pa30BaHMIO U CAMOOOPA30BaHUIO B 00JaCTH (PU3HUKU HA MPOTSIKEHUU
BCEH >KU3HHU;
6) 5KOJIOI'MYECKOr0 BOCITUTAHHUSA:
¢ c(hOPMHUPOBAHHOCTH IKOJOTHUECKOW KYJIbTYPHI, OCO3HAHUE TII0OATBHOTO XapaKTepa 3KOJIOTHYECKUX
po0Jem;
e [UIAHUPOBAaHHUE U OCYILECTBICHHUE ACUCTBUM B OKPYXAIOUIEH cpelle Ha OCHOBE 3HAHMS LIENEH yCTOM-
YMBOI'O Pa3BUTHUS YEJIOBEUECTBA;
® paCIIMPEHUE OIBITA AEATEIBHOCTH YKOJIOTMUECKON HAPABICHHOCTH HA OCHOBE UMEIOLINXCS 3HAHUU
1o pHU3HKE;
7) IEHHOCTH HAY4YHOT'O TIO3HAHMSL:
e c(hOpMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (pu3u-
YECKOM HAyKH;

® OCO3HAHHEC ICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD B IIPOLCCCC U3YUCHUA q)HSI/IKI/I
OCYHICCTBIIATDH IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCTD HHAWBUAYAJIBHO U B I'PYIIIIC.
Cd)ODMI/IDOBaTB SMOLMOHAJIbHBIN UHTEIIJIEKT:

® CaMOCO3HaHMsI, BKIFOYAIOLIET0 CIOCOOHOCTh MOHUMATh CBOE IMOILMOHAIBHOE COCTOSIHUE, BUJIETh
HalpaBJIEHUs Pa3BUTUS COOCTBEHHON 3MOIIMOHAIbHON cepbl, ObITh YBEpEHHBIM B ce0e;

® CaMOpEryJIMpOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTDH 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSAM U MPOSBIATH THOKOCTS,
OBITH OTKPBITHIM HOBOMY;

o BHyTpeHHeﬁ MOTHBAIIUU, BKJ'IIO'—IaIOHIeﬁ CTPEMIICHHUE K JOCTUIKCHHIO LCJIM M YCIEXY, OINTUMHU3M,
HHUIIUAaTUBHOCTb, YMCHHC }IeﬁCTBOBaTB, ncxoasa u3 CBOMUxX BOSMO)KHOCT@I\/'I;

® DMIIaTUuu, BKJ'IIO‘-IaIOHIeﬁ CIIOCOOHOCTh ITOHHMMATh OMOIHNOHAJIIBHOC COCTOSIHUEC APYIruX, YYUTHIBATH
€T0 IMPU OCYHICCTBJICHUHN O6H.[CHI/I$I, CIIOCOOHOCTE K COYYBCTBHUIO U COIICPECIKUBAHUIO,

® COIMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHHS C JPYTHUMHU JIOAbMH,
3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peliaTh KOHQIUKTHI.

MeTanpeaMeTHbIE Pe3YJIbTATHI:

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




1)6a30BEIe JOrMYECKHEe NEHCTBUL:

®  CaMOCTOATENTHLHO (OPMYIUPOBATH M AKTYyaJIM3UPOBATH MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

®  OMNpEeNeNsITh LU IeITebHOCTH, 33aBaTh apaMeTpbl U KPUTEPUHU UX JOCTHIKCHHUS;

®  BBIIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMaTPUBAEMBIX (PU3HUECKUX SBICHUSAX;

e pa3pabaThIBaTh IUIAH PEUICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIIMXCS MaTepUalbHBIX U HeMaTe-
pHUAIBHBIX PECYPCOB;

® BHOCUTH KOppCKTI/IBBI B ACATCIBHOCTL, OLCHUBATH COOTBCTCTBUC pCSYHbTaTOB nejsaM, OLCHHUBAThb
PHUCKH TOCTIEACTBUHN ACATCIBHOCTH;

® KOOPAMHHUPOBATH U BBHINOIHATH PAa0OTYy B YCIOBHUSX PEaIbHOT0, BAPTYATBHOTO B KOMOMHHUPOBAHHOTO
B3aMMOJICHCTBHS;

L] pa3BI/IBaTI) eraTI/IBHOC MBIIIJICHUC HpI/I pGIHeHI/II/I KN3HCHHBIX HpO6JICM.

2) 6a30BbIC UCCIIEIOBATEIIbCKUE ICHCTBUS:

e BJAJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIIFOYEBBIMH IMOHATUAMHU M METOJaMH (DPU3NYECKON HAYKH;

® BJAJETh HaBbIKAMU YUEOHO-HCCIEIOBATENIBCKONM U MPOEKTHOW NEATEIBbHOCTH B 00JacTu (hU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY HOUCKY METOAOB PELICHUs 33134 (PU3UIECKOTO CO-
JiepKaHusl, IPUMEHEHHUIO Pa3IMUHbIX METOI0B [TO3HAHHUS;

® BJAJETh BHJIAMH JEATSIHHOCTH IO MOJYYSHHIO HOBOTO 3HAHUS, €ro MHTEpPIIpETaIiy, mpeodpa3oBa-

HUIO ¥ IPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX CUTYalUsAX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX IPOEKTOB

B o0sacTH pu3mkw;

® BBIIBIISATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U M aKTyaJM3UpPOBaTh 3a]lauy, BbIIBUraTh TUIIOTE3Y €€ pe-
IIEHUs, HAXOAUTh apryMEHTHI Ul JO0Ka3aTesbCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTpbl U KpUTe-
UM peleHHS,;

® AHAJIU3MPOBATh MOJIYYEHHBIE B XOJI€ PEIIEHUsS 3a7aull pe3yJibTaThl, KpUTUYECKH OLICHWBATh UX JI0-
CTOBEPHOCTD, IIPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

® CTaBUTh M (OPMYIMPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTENbHON JIEATEIBHOCTH, B TOM YHUCIIE
U U3y4eHUH (PU3UKU;

® J1aBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIEHHUBATH IPUOOPETEHHBIHN OIBIT;

® yMeTh MEPEHOCUTDH 3HAHUS 10 (PU3HUKE B MPAKTUUYECKYIO 00JIACTh KU3HECATEIbHOCTH;

® yMeTh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

® BBIIIBUTaTh HOBBIE UJIEH, MPEAIaraTh OPUTrHHAIBHBIE TOIX0/Ibl U PEILICHHS;

®  CTaBWTH MPOOJIEMBI U 33]]a9H, TOMYCKAIOIINE aIbTePHATUBHBIC PEIICHHUS.

3) pabota ¢ uadopmaruei:

e BIAJETh HaBBIKAMH NOJy4eHUs WH(OpMaLUK PU3NUECKOTO COACPHKAHUSI U3 UCTOUHUKOB Pa3HbIX TH-
OB, CAMOCTOSITEIbHO OCYILIECTBIATH MOUCK, aHAIN3, CUCTEMAaTH3alUI0 U UHTEpIpeTalnio nH(opMaluu

pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;



e OIICHUBATh IOCTOBEPHOCTh HH(OpMAIH;

L] HUCIIOJIB30BAaThH CpeI[CTBa I/IHq)OpMaI_II/IOHHBIX )41 KOMMYHI/IKaI_[I/IOHHBIX TCXHOHOFI/Iﬁ B peH_IeHI/II/I KOTHU-
TUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3AI[MOHHBIX 3a/1a4 C COOJI0ACHHEM TPeOOBaHUI S3PrOHOMUKH, TEX-
HUKU 0€30IIaCHOCTH, TMTHEHBI, PECYPCOCOEPEKCHHSI, TPABOBBIX U ITHYECKMX HOPM, HOPM HH(pOpMaIIU-
OHHOI O€30IMaCHOCTH;

® C03/1aBaTh TEKCTHI (DU3MYECKOTO COAEPIKAHUS B pa3IMUHBIX (popMaTax ¢ yuéTOM Ha3HAUCHHS WH-

(dbopmanuu U 1eIeBOM ayAUTOPUH, BEIOMPAst ONTUMANIbHYIO ()OPMY MIPEICTABICHHUS U BU3yaTH3alHH.

KoMMVYHUKATHBHLIE 1eHCTBUA:

1) obmeHue:
®  OCYILECTBIISATH OOIIEHUE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH IEATEILHOCTH;
® pacro3HaBaTh NPEANOCHUIKN KOH(MIMKTHBIX CUTYalluii U CMSTYaTh KOH(IJINKTHI,
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 BbIOMpPATh TEMATUKY M METOJ/Ibl COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX MHTEPECOB, U BO3MOYKHO-
CTEM Ka)KJI0ro 4ieHa KOJUIEKTHBA,
® [IPpUHUMATh LIEJIM COBMECTHOM AESITEIbHOCTH, OPIraHU30BBIBATh U KOOPJUHUPOBATH ACUCTBUA IO €€
JOCTUKEHHIO: COCTABIIATH IUIAH JIEHCTBUM, pacpeeNsiTh pojid ¢ yu€TOM MHEHHUI y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHON pPabOTHI;
® OIEHUBATh KAYe€CTBO CBOETO BKJIAJla U KaXJAO0r0 yYaCTHMKA KOMaH[bl B OOIIMI pe3ynbTar 1o paspa-
OOTaHHBIM KPUTEPUSIM;
e [peasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh UJEH C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;
® OCYILIECTBIISITh IO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B PA3IMUYHBIX CUTYalUSX, IPOSBIATH TBOP-
YeCTBO U BOOOpakeHUe, ObITh MHUITUATUBHBIM.
PeryasiTuBHble JelCTBUSA:
1) camoopranu3zanusi:
® CaMOCTOSITEIbHO OCYIIECTBIISATH MO3HABATENbHYIO JEATEIbHOCTh B 00JacTH (PU3UMKU U aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
® CaMOCTOSITEIbHO COCTaBJIATH IUIaH PEUICHHs] pacUE€THBIX M KAYeCTBEHHBIX 3ajay, IJIaH BBINOJIHEHUS
MPAKTUYECKOU PabOTHI C YIETOM UMEIOIINXCSI PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUYTCHUH;
e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;
® pacHIMpATh paMKHU Y4€OHOIO IpeAMEeTa Ha OCHOBE JIMUHBIX NPEIIOYTEHUH;
e JenaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEIlICHHE;
®  OIICHUBATh PHOOPETEHHBIN OIIBIT;

e crnocoOCTBOBaTh (POPMUPOBAHHIO U MPOSBICHUIO SPYAULIUU B O00JACTH (PU3UKHU, OCTOSHHO TOBBI-



maTh CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBCHD.
2) CaMOKOHTPOJIb:
® J1aBaTh OILIEHKY HOBBIM CHUTYAIlHsIM, BHOCUTbh KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHUBATh COOTBETCTBHE
PE3yJIbTATOB LIEIAM;
e BJIJICTh HABbIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIAEMBbIX JIEHCTBUN U MBICITH-
TEJbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
® UCHOJB30BATH NPUEMBI peIIeKCUH ISl OLEHKH CUTYaIlH, BEIOOpA BEPHOTO PELICHHUS;
® OIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEIICHUS MO0 UX CHUXKEHUIO;
® [PUHUMATh MOTUBBI U APTYMEHTHI IPYTUX [IPU aHATN3€ PE3YyIbTATOB JESATEIbHOCTH.
3) npunaTtue ceds U APyrux:
® [pUHUMATH ce0sl, MTOHUMAsi CBOM HEJJOCTATKU U JOCTOUHCTBA;
® [PUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJN3€ PE3yIbTaTOB JACSITEIbHOCTH;

® [IpU3HABATh CBOE MPABO U MIPaBO JPYIUX Ha OLIMOKY.

IIpenmeTrHble pe3yabTaThl:

e JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOW Hay4yHOU
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN AESITEIBHOCTH JIHOJEH;

®  YYUTHIBATh IPAHUIIBI IPUMEHEHUS U3YUCHHBIX (M3UUYECKUX MOJIETICH: MaTepuaibHasi TOUKa, HHEPIIH-
albHasl cucTeMa OoTcuéra, abCOIOTHO TBEPAOE TEIO, UACAIBHBIN a3, MOJIEIN CTPOSHUS Ta30B, )KUIKOCTEH
U TBEPJIBIX TEJ, TOUYSUHBIH SJIEKTPUUECKUIN 3apsijl IPH pelIeHnd (PU3HUECKUX 3a/1a4;

e pacro3HaBaTh PU3NUECKHE SBIECHUA (MPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MO-
JEKYJIIPHO-KMHETUYECKON TEOPUN CTPOCHMSI BELECTBA U MIEKTPOAVMHAMHUKHN: PABHOMEPHOE U PABHOYCKO-
pPEeHHOE NPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaJIeHUE Tel, IBUKEHUE [0 OKPY>KHOCTH, UHEPIIHs, B3au-
MozeicTBue Ten, auddy3us, OpOyHOBCKOE JBMKEHHUE, CTPOEHUE KUIKOCTEH U TBEPIBIX TEINl, H3MEHECHHE
00BbEMa TeJ Mpu HarpeBaHUU (OXJIAXKIACHUH), TEIJIOBOE PAaBHOBECHE, UCTIApEHNE, KOHIEH CAIlUs, TIJIaBJICHUE,
KpUCTAJUIM3allUsl, KUIIEHHE, BJIAXHOCTh BO3/1yXa, MOBBIIICHUE JaBICHUS raza MpU €ro HarpeBaHUU B 3a-
KPBITOM COCYZ€E, CBSI3b MEXAY ITapaMeTpaMH COCTOSIHUSA r'a3a B U30IPOLIECCax, IEKTPU3ALUS TEN, B3aUMO-
JefiCcTBHE 3apsi/10B; MPSIMOJIMHEMHOE pacipoCTpaHeHHE CBETA, OTPaKEHUE, MpeIoMIIeHHE, MHTepPEpEeHLINs,
mudpakys U MOSpHU3aIis CBEeTa, JUCTIEpCHs cBeTa, PorornekTpuaeckuit a¢dext (Pororddexrt), cBero-
BOE JIaBJICHHE, BOSHUKHOBEHHUE JIMHEMUYATOro CIEKTpa aToMa BOAOPOJA, ECTECTBEHHAs] U MCKYCCTBEHHAs
PaaNOaKTUBHOCTb;

® OMNUCHIBATH MEXAHHYECKOE JIBIKEHUE, UCTIONB3Ys (DU3HUECKHe BETMUMUHBI: KOOPINHATA, TYTh, IIepe-
MEIIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa, UMITYJIbC TeJIa, KWHETUYECKask YHEPTUsl, TOTEHINATb-
Hasi PHEeprusi, MexaHnueckas paboTa, MexaHHU4ecKast MOIIHOCTb, SJICKTPUUECKUN 3apsi, cujla TOKa, dJIeK-
TPUYECKOE HANIPSDKEHUE, dJIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMAJIOB, JIEKTPOABHUIKYILAS CH-

na, paboTa TOKa, MHAYKIMS MarHUTHOTO T0JisA, cujla Amnepa, cuia JlopeHia, MHAYKTUBHOCTh KaTYIIIKH,



SHEPTHSI IEKTPUUECKOTO U MarHUTHOTO TIOJICH, IEPHO]T U YacTOTa KoJeOaHuil B K01ebaTeITbHOM KOHTYpE,
3apsi ¥ CUjla TOKa B TIPOIECCE TAPMOHUYECKHX JIEKTPOMATHUTHBIX KOJIeOaHuid, (POKYCHOE pACCTOSIHHUE U
ONITUYECKAs CUJIA JIMH3BI, IPHU OMIMCAHUU MTPABUIIEHO TPAKTOBATH (DU3UUYECKUIN CMBICI HCIIOJIb3yEMbIX BeE-
JIWYUH, X 0003HAYCHHS M €IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DHU3UUYECKYIO BEINYH-
HY C APYTMMH BEJTUYUHAMMU;

® ONWCHIBATh U3YYCHHBIC TEILIOBBIC CBOMCTBA TEJ U TEIIOBBIC SBJICHUS, UCIIONB3YS (DU3NUECKUE BEIH-
YUHBI: JIaBJICHUE T'a3a, TeMIepaTypa, CPEeIHssT KHUHETUUECKas SHEPrusi XaOTHUYECKOIO JIBUKEHHUSI MOJICKYJI,
CpeIHEKBapaTUYHas CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPrus, paboTa rasza, Kodd-
(UIIUEHT TOJIE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATEIIS; MPU OMUCAHUM MPABHIBLHO TPAKTOBATH (PU3HUSCKUN
CMBICJ UCHOJb3YEMbIX BEJIMYMH, UX 0003HAYEHUS M €IMHHUILIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JIaH-
HYIO QU3UYECKYIO BEIMYMHY C IPYTUMH BEIMYNHAM;

® OMNUCHIBATh U3YYECHHBIE DJICKTPUUECKHUE CBOMCTBA BEUIECTBA U AJICKTPUUYECKUE SIBICHUA (TPOIIECCHI),
UCIIONB3Ys (PU3UYECKUE BEIMYMHBI: JCKTPUUCCKUN 3apsijl, JIEKTPUUECKOE MOJIE, HAMPSKEHHOCTH MOJIs,
MOTEHIMAJ, Pa3HOCTh MOTEHIIUAJIOB; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3HUUYECKUN CMBICI MCIIOJb-
3yEeMBIX BEJIIMYUH, UX OOO3HAYCHUS W CIMHMIIBI; YKAa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (U3HUe-
CKYIO BEJINYMHY C IPYTUMH BEIMYUHAMU;

® aHaTM3WUPOBATH (DU3MUECKHE MTPOIIECCHI U SBJICHMUS, UCIIONB3Ys (PU3MUECKUE 3aKOHBI U TTPUHIIHIIBL:
3aKOH BceMupHoOro tsarorenus, I, II u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKON JHEPIUH,
3aKOH COXPaHEHHUS UMITYJIbCa, IPUHLIMI CYNEPIO3ULIMHI CUJI, TPUHIUI PAaBHONPABUSI HHEPIUATIBHBIX CU-
CTEM OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, FA30BbI€ 3aKOHBI, CBSI3b CPEAHEN
KHMHETUYECKOM SHEPTUU TEIJIOBOTO JBMKEHUSI MOJIEKYJ ¢ aOCOTIOTHOM TeMIepaTypoil, MepBhIii 3aKOH Tep-
MOJMHAMUKH, 3aKOH COXpPaHEHUs AIEKTPUUECKOTO 3apsaa, 3akoH Kynona, 3akoH Oma, 3aKOHBI IOCIIEJ0Ba-
TEJIBHOTO Y MapajuieIbHOTO COEUHEHUS TPOBOJHUKOB, 3aK0H J[>koyns-JIeH1ia, 3aKOH 3JIEKTPOMarHuTHOM
WHIYKIMHU, 3aKOH MPAMOJMHENHOTO PACIIPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHHUSI CBETA, 3aKOHBI MTPEIOM-
JIEHUS CBETa, ypaBHeHUe DiHIITeHa 111 (oTod(ddekTa, 3aKOH COXpaHEHHS SHEPTUH, 3aKOH COXPaHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia, 3aKOH COXPAHEHUS MACCOBOTO YUCJIA, TOCTYJIAThI
Bopa, 3aKkoH painoaKkTUBHOTO pacmhajia, Ipyu TOM pa3InyaTh CIIOBECHYIO (hOPMYIHPOBKY 3aKOHA, €T0 Ma-
TEMaTUYECKOE BBIpAXKEHUE OOBSICHATH OCHOBHBIE TIPUHIIUIIBI JIEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS MX 0€30MaCHOTO UCIIOJIb30BAHUS B IOBCETHEBHON KU3HH;

®  BBITNOJHATH IKCIIEPUMEHTHI TI0 UCCIIEAOBAHNIO (PM3UYECKUX SIBICHHUHN U TIPOIECCOB C MCIOJIb30BAHHU-
€M TPSMBIX, U KOCBEHHBIX U3MEpPEHUH, Mpu 3TOM (HOPMYITHPOBATh MpobdIeMy/3a/1auy U TUIIOTE3y YIeOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHUS, TPOBOAUTH OMBIT U (GOPMYITUPO-
BaTh BBIBOJIBI;

® OCYIIECTBISATH MPSMbIC U KOCBCHHBIE H3MEPEHUs (U3HUECKUX BEIMYUH, IIPH 3TOM BBIOMPATH OITH-

MaJIbHBIN CIOCO0 M3MEPEHUS U UCII0Ib30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH U3MEpEeHUN;



® HCCIeIOBaTh 3aBUCUMOCTH MEXAY (GU3HUECKUMU BETHUYNHAMU C HCIIOJIH30BAHUEM MPSIMBIX H3MEpe-
HUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI MOJYyYEHHOH 3aBUCUMOCTH (HU3H-
YeCKUX BEJIMYMH B BUJIE TaOIHI] U rpadUKOB, JeNIaTh BBIBOJBI [0 pE3yJIbTaTaM UCCIIEIOBAHUS; ONPEAEIATh
HaIpaBJI€HUE BEKTOPa UHIYKIIMU MAarHUTHOTO MOJIsl TPOBOJIHUKA C TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

® CTPOWUTH U OINHUCKHIBATh U300pAKEHUE, CO3/IaBAEMOE IIJIOCKUM 3€pKaJioM, TOHKOU JTMH301;

e coOmonaTh ImpaBuiia 0E30MacHOTO TPyAa NMPU NPOBEACHUH HCCIEI0BaHUN B paMKax Y4eOHOro JKcC-
MEPUMEHTa, Y4eOHO-HCCIIE0BATEIBCKOM U MIPOCKTHOM JCSITEILHOCTH C MCIIOJIb30BAHHEM U3MEPUTEIBHBIX
YCTPOMCTB U J1a00paTOPHOTO 00OPYIOBAHUS;

e pemath pacu€THBIC 3a/1a4U C SBHO 3aJaHHON (PU3HUECKON MOJICNBIO, UCTIONB3Ys (PUINUCCKUE 3aKOHBI
Y MPUHLHUIIB, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u BHIOUPATh (DU3UUYECKYIO MOJIEINb, BBIICTATh (PU3HMUECKHE
BEJIMYUHBI U GOPMYIIBI, HEOOXOAUMBIE [T €€ peleHHs], IPOBOIUTH PACUETHI U OLICHUBATh PeaIbHOCTH MO-
JTy4EHHOTO 3HaueHus (PU3NUECKOI BETNYMHBL;

® pellaTh KaueCTBEHHBIE 33/1aUl: BHICTPAUBATh JJOTMYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIACHUN
C MCIIOJIb30BAaHUEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUYCCKUX SBIICHUH;

® ICIOJIB30BATh MPH PELICHUH YU4eOHBIX 337a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU AJIS TO-
WCKa, CTPYKTYPHPOBAHUS, MHTCPIIPETAMN U TPEACTABICHUS YIeOHOW M HAyYHO-TIONYJIspHONH HH(pOpMa-
[IUH, TIOTYICHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOy4aeMyr0 HHPOPMAIIHIO;

® TIPUBOJUTH MPUMEPHI BKIIAZa POCCHIUCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKU, O0B-
SICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

® JCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KU3HM Il oOecrieueHus 0e3-
OMAaCHOCTU MPHU OOpaIlleHNuH ¢ MPUOOPAMU U TEXHUYECKHUMH yCTPOMCTBAMU, JUIsl COXpPAHEHUS 3I0POBbS U
COOJTIOICHUSI HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKpPYIKaIOIIEeH Cpefie;

e paboTaTh B TPYMIE C BBHIOJIHEHHEM PA3JIMUYHBIX COIUAIBHBIX POJIEH, MIIaHUPOBATh padOTy TPYIIIIHI,
paIoHaIbHO paclpeeNaTh 00s3aHHOCTU U TUTAHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUsX,

OLIEHMBATh BKJIAJ] KQXK/I0TO U3 YYACTHUKOB IPYIIIBI B pEIlIEHUE paccMaTpUBaeMOi IPOOIEMBI.

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

[IposiBnsromni U JEMOHCTPUPYIOLIUI YBAKEHUE K JIFOASAM TPYyAa, OCO3HAKOLIUI
IIEHHOCTh coOCTBeHHOTO Tpyaa. Crpemsmuiics K (OpMHUPOBAHUIO B CETEBOU
cpeie JMYHOCTHO M MPO(eCcCHOHANBHOTO KOHCTPYKTHBHOTO «IIHM(POBOTO Clie-
Jay.

JIP 4
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Oco3Haromuii 1 JeATeIbHO BBIPAXKAIOMIMN MTPUOPUTETHYIO HEHHOCTh KaxXI0il
YeJIOBEUECKOU KM3HHU, YBAKAIOIIMM JOCTOMHCTBO JIMYHOCTH KaXKJIOTO YEJIOBEKA,
COOCTBEHHYIO M UYXKYIO YHHUKAJILHOCTh, CBOOOy MUPOBO33PEHUECKOTO BHIOOPA,
CaMOOIIpPEICIICHHUS.

[TposiBstomuii OEpeKITUBOE U YYTKOE OTHOIICHUE K PEITUTHO3HOW MPUHAIJICHK-
HOCTH Ka)xJ0ro YEeJIOBEKA, IpeAyNpEAUTEIbHBIN
B OTHOIIICHHH BBIPAKCHUS ITPAB U 3aKOHHBIX MHTEPECOB IPYTUX JIFOICH

JP 7

bepexynBo OTHOCSAUIMICA K IPUPOJAHOMY HACIIEIMIO CTPAHbl U MHUPA, MPOSBIIA-
oui cOopMUPOBAHHOCTh KOJIOTUYECKONW KYJIbTYpbl Ha OCHOBE MOHHUMAHMUS
BIIMSIHUSA COL[MAJIbHBIX, 3KOHOMHUYECKHUX
U npodeccroHalbHO-IPOU3BOICTBEHHBIX IMPOLIECCOB HA OKPYXKAIOIIYIO Cpeny.
Bripaxaromuii 1esTeapHOE HENPUATHE ACHCTBUM, TPUHOCAILIUX BPEA MPUPOJE,
pacrno3HaOIIMUNA ONMACHOCTU Cpelibl OOUTaHUS, IPEAYIPEKIAIONINI PUCKOBAHHOE
MOBEJICHUE JAPYTUX TPaXAaH, MOMYISIPU3UPYIOMUN CIIOCOOBI COXpaHEHUS Ia-
MATHUKOB MPHUPOJBI CTPaHbl, PErMOHA, TEPPUTOPUH, IOCEJICHUS, BKIIOUYEHHBIH
B OOIIIECTBCHHBIC MHUIMATHBEI, HAIPABJICHHBIC HA 3a00TYy 0 HUX

JIP 10

JIeMOHCTpUPYIOIIUKA TOTOBHOCTh M CIIOCOOHOCTH BECTH JUAJIOT C IPYTHUMHU
JIFOJIbMH, IOCTUTaTh B HEM B3aMMOIIOHUMAaHHE, HAXOAUTh OOIIHE EJIHU U CO-
TPYJHUYECTBA JJI UX JIOCTHKEHUS B TPO(ECCHOHATBHON e TEIbHOCTH.

JIP 13

[IposiBasitonnii CO3HATENFHOE OTHOIIEHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCIIENTHON MpodeccnoHalbHOM U 001ECTBEHHON e TEIbHOCTH.

JIP 14

[TpuHMMarONIMi OCHOBBI YKOJOTHYECKON KYJIBTYPbI, COOTBETCTBYIOIIEH COBpE-
MEHHOMY YPOBHIO 3KOJIOTMUECKOTO MBILUICHUS, IPUMEHSIOIINNA OIBIT 3KOJIOTU-
YECKU OPUEHTUPOBAHHON PEIICKCUBHO-OIIEHOYHON U TTPAKTUYECKOMN JCSITEIb-
HOCTH B )KU3HEHHBIX CUTYaIMsIX U TPO(eCCHOHATBLHOM e TENbHOCTH

JIP 16

[IprHUMAarOIIUI ¥ TOHUMAKOLIMN [ENH U 33]1a4U COLUAIBHO-DKOHOMUYECKOT 0
pasButus Pecriyonuku TatapcraH, TOTOBBIN pa0OTaTh Ha €r0 JOCTHXKEHUE,
CTPEMSIINIICS K TOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH PEerMoHa B HAI[OHAb-
HOM U MHPOBOM MaciiTabe

JIP 18

HGMOHCTpI/Ip}/IOH_[I/Iﬁ YPOBC€Hb NOATIOTOBKH, COOTBeTCTBYIOH_II/Iﬁ COBPECMCHHBIM
CTaHJapTaM 1 NCPCaAOBbIM TCXHOJIOTHUAM, HOTp€6HOCT$IM PErnOHaJIbHOTO PBIHKA.

JIP 19

1.4. PekomeHayemMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaAaMMbI JHCIUITHHBI:

Jns cnenmansaoct: 09.02.07 UHdopmanoHHbIE CUCTEMBI M IPOTPaMMHUPOBAaHUE

VYuyebHast Harpy3ka (Bcero) — 120 yacos,

6 MmoMm yucine:

VYuyeOHast Harpy3Ka BO B3auMoJIeiicTBUU ¢ mpenoaasateseM — 120 yacos;
6 MmoMm yucine:

- nabopaTopHbIe U MpaKTUUYeCKue 3aHAThA - 20 yacoB

- camocTosiTensHas pabora — 0 yacos
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2. CTPYKTYPA U COJIEPXKAHUE YUEBHO! JIUCLIUITJIMHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bun yueGHO#I paboThI O06beM yacoB
YyeOHas Harpy3ka (Bcero) 120
Y4eOHast Harpy3ka BO B3aUMO/EHCTBHM C NpenojaBaresieM, B TOM YHciIe 120
[IpakTrueckue paboTel/ B popMe MPaKTUUECKON MOATOTOBKH 20/20
KontponbHbie paboThl -
CamocrosiTesibHas padoTa -
[TpomexyTouHas aTTectanus (IK3aMeH) 8
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2.2. TemaTnyeckuii mJiad u cogep:xkanue Jucuumianubl ITY .02 «®usuka»

Ne HauMmeHoBaHue O0BéM ®opmupyem
/i pas/iesioB U TeM Conep:xanue yueOHOro MaTrepuaia u (pOPMbI OPraHU3ANNHU AeITEJIbHOCTH 00yYaI0 M XCS qaCOB ble
KOMIIETCHIIN
H
1 2 3 4
BBenenue 2 OK-01,
1. duszuka — Coaep:xaHue TeMbl 1 OK-02,
¢bynnamenranbHas | 1 WHCTpyKTaX 10 TEXHUKE OE30MMaCHOCTH OK-03,
HayKa o nmpupoje 2 dusnka — pyHaaMeHTaIbHAs HayKa O IPUPOJIE. 8112:8;‘
3 EcTtecTBeHHO-HAyUHBIN METO/I TO3HAHMS, €70 BO3MOKHOCTH U TPAHMIIBI IPUMEHUMOCTH. OK-O6:
4 ODKCIEPUMEHT OK-07
2. JKCNepUMEHT U Coaep:xaHue TeMbl 1
Teopus B mpouecce | 1 DKCIIEPUMEHT U TEOpUs B MPOLIECCE MMO3HAHUS TPUPOIBI.
MO3HAHUSA NMPUPOIBI | 2 MonenupoBanue GU3NICCKUX SBICHUHN U IPOIIECCOB.
3 Poub 5KcriepuMeHTa U TEOpUU B MPOLIECCE MO3HAHUS TPUPObI
4 ®dusnueckasl BEIUYMHA.
5 [TorpemuocTy u3MepeHuil PU3MIECKUX BEINYHH.
6 Du3nyecKne 3aKOHBI.
7 ["paHuIbl TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB.
8 [TonsiTrie 0 pu3ndeckoii KapTUHE MUPA.
9 3navenue Gpuznuku npu ocBoeHuu crenuanbHocTH CI1O «3amura B upe3BbIuaifHBIX
CUTYaIUSIX).
Paznes 1. Mexanuka 25
I'nasa 1. Kunemamuka 8
3. Tema 1.1. Coaep:xaHue TeMbl 1
OcHoBHBIE 1 Kunemaruka.
MOHATHSA 2 Teno orcuera. Cucrema orcyera.
KHHEMATHKH. 3 Croco0bI OMUCcaHus JBHKEHUSL.
4 Ilepemenienue.
4 Tema 1.2. Coaepsxkanue TeMbl 2
YpaBHeHnue 1 CKOpPOCTh PaBHOMEPHOTO NMPSIMOIUHENHOTO ABUKEHUS.
PaBHOMEPHOIO 2 YpaBHEeHHE paBHOMEPHOTO NPSIMOJIMHEMHOTO IBUXKEHUS.
NPSIMOJINHEIHOT0 3 ['padmyeckoe onricaHne paBHOMEPHOTO MPSIMOJIMHEIHOTO IBUKEHHS.
JABHKEHHSI. 4 Pemrenue 3anau. OK-01,
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5 Tema 1.3. CoaeprxaHue TeMbl 1 OK-02,
OTtHocuTeIbHOCTL | 1 MTrHoBeHHas1 CKOPOCTb, €€ HAIPABJICHHUE. OK-03,
MEXaHHUYeCKOIo 2 CpenHsisi CKOPOCTh MEPEMEIICHUS. OK-04,
ABMIKEHMSI. 3 ITyTeBasi CKOPOCTb. 8%:82

4 3aKOH CJIOXKEHUS IEPEMEIICHUI OK—07’
5 3aKOH CJI0XKEHUSI CKOPOCTEN
6 Pemenue 3amauy.

6-7 Tema 1.4. Coaep:xkaHue TeMbl 2
Yckopenne. 1 Yckopenue tena. Eqununina ycKopeHusl.

PaBHonepemennoe | 2 PaBHOycKkopeHHOe npsimonuHeiiHoe 1BuxkeHue (a>0; a<0).
npsIMOJTHHEHOEe 3 I'paduueckoe onrcaHre paBHOYCKOPEHHOTO NPSIMOJIMHEHHOTO TBH)KECHUSI.
ABUIKCHHUC. 4 CKOpOCTb IIPH IBUXKEHHUH C MIOCTOSIHHBIM YCKOPEHHUEM.

5 JIBr>KeHUE C TOCTOSIHHBIM YCKOPEHHEM.

6 Permrenue 3amau

8 Tema 1.5. Conep:kaHue TeMbl 1
CBoOoanoe 1 CBobosiHOE TTaIeHueE.
najgeHue TeJl. 2 YckopeHue cBOOOAHOTO MaJCHHUS.

3 Pemenue 3azay.

9 TeMma 1.6. Conep:xkaHue TeMbl 1

JIBu:keHue Tesa, 1 JIBrokenue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
OpOILIEHHOI 0 MOA PaBHOMEpHOE ABMKEHUE IO TOPU3OHTANIM, KaK COCTABJISIFOIIAS JBUKEHUS Tea, OPOIIEHHOTO
YIJIOM K MO/ YIJIOM K TOPU30HTY
rOpHU30HTY. 3 PaBHOIIEpEMEHHOE ABMKEHHE IO BEPTUKAIM, KaK COCTABJISIONIAs JBUKCHUS TENa,
OpOIIIEHHOTO MOJ] YTJIOM K TOPU30HTY
4 Pemenne 3anau.
10 Tema 1.7. Coaepxanue TeMbl 1
PaBHomMepHOe 1 Oc00EHHOCTH PAaBHOMEPHOTO JBM)KCHHS TOUKH 110 OKPY>KHOCTH.
JBUKEHUE TOUYKH 2 LleHTpOCTpEMUTEBHOE YCKOPEHHUE.
10 OKPYKHOCTH. 3 IToctynarenbHOE IBUXKEHHE.
4 BpamarensHoe arkeHue. YTII0Bas M JIMHEHHAs] CKOPOCTH BpPaIllCHHUS.
5 Pemrenue 3anau.
I'nasa 2. /lunamuka 7 OK-01,

11 Tema 2.1. CoaepKanne TeMbl 1 OK-02,
HNuepunanbHble 1 B3anmopeiicteue Ten. [IpuHIMN NPUYMHHOCTH B MEXAHHKE. OK-03,
CHCTEMBI OTCYeTa. | 2 WNHuepuuanbHble 1 HEMHEPLUHUAIbHBIE CUCTEMBI OTCUETA. 8&:8;‘

3 )
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HrioToHa. Cnia. 4 JIBr>keHue cBOOOHOIO TEIa. OK-06,
5 3aKOH MHEPIIMU U OTHOCUTEIHHOCTD JIBHXKCHHS. OK-07
6 [TepBriii 3akoH HproTOHA.
7 Cuna.
8 [TpunHIUTI CYynepno3uiuu Cull.
12 Tema 2.2. Coaeprxanue TeMbl 1
Bropoii u Tpernit 1 Macca Tena — Mepa ero MHEpTHOCTH.
3akoHbl HeoTOoHA. | 2 Bropoii 3akon HeroToHa.
3 Enunanibl maces! u cuibl. [loHATHE 0 cucTeMe eTMHUIL
1 B3aumoneiictue ten. Cuibl B3aUMOJEHCTBUS JBYX TEJl.
2 Tpernii 3akoH HproToHa
3 Pemenue 3a1a4y Ha nmpuMeHeHne 3akoHOB HeroToHa
13 Tema 2.3. CoaepixaHue TeMbl 1
Cuuibl B mpupose. 1 YeTpipe THIIA CHUJL.
I'paBuTanmonnsie | 2 Cuiibl B MEXaHUKE.
CHJIBL. 3 Cuipl BCEMUPHOIO TATOTEHUS.
4 3aKOH BCEMUPHOTO TATOTEHUS.
5 IlepBast kocMHYeCKas CKOPOCTb.
14 Tema 2.4. Conep:xkaHue TeMbl 1
Cujia TSKeCTH U 1 Cuna Tsbxectu. Bec. CxoACTBO U paznnyusi.
Bec. HesecomocTn., | 2 HesecomocTs.
3 Cuiia peakiuy Onopel.
4 Pemenne 3amau
15 Tema 2.5. Coaepxanue TeMbl 1
Cuiibl ynpyrocru. 1 Hedbopmarnus. Yopyras nedopmarnimsi.
Cuuiibl TpeHus. 2 Cunsl ynpyroctu. 3akoH ['yka.
3 Cubl TpeHus.
4 Tpenne nokost. Tpenue ckonbxenus. TpeHne KaueHusl.
5 Pemenue 3anau.
16- IIpakTuyeckoe Conep:xanue J1a00paTOPHOii padoThI 2
17 3ansTHe Ne 1. 1 | HccnenoBanue aBrkeHus Tea MO ACHCTBHEM HOCTOSHHOMN CHIIBL.
I'nasa 3. 3axkonvl coxpanenus 6 Mexanuke 7 OK-01,
18- | Tema 3.1. Cojep:kaHue TeMbI 2 OK-02,
19 HNmnyJasc Tena. 1 Hmnynbe Tena (MaTepuaIbHOM TOUYKH). OK-03,
3aKkoH coxpaHeHusi | 2 Hpyras hopmynupoBka Broporo 3akoHa HeroToHa. 8&:8;1
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PeakTuBHOE 4 Buemnve cuiibl. BHyTpeHHME CHITBI OK-06,
NBUKEHHE. 5 3aKOH COXpaHEHUs UMITYJIbCa. OK-07
6 PeaktuBHas cuna.
7 PeaktuBHBIE nBUraTENN
20- IIpakTH4eckoe JlaGopaTopHas padora 2
21 3ansaTHe Ne 2, 1 | N3yuyeHune 3aKk0Ha COXpaHEHUSI UMITYJIbCA U PEAKTUBHOI'O JIABUKCHUS.
22 Tema 3.2. Coaep:xkaHue TeMbl 1
Padora cuibl. 1 Omnpenenenue padotel. Pabora cuibl. Equauna paboTsl.
MoIIHOCTE. 2 MomntHocTts. EqUHUIEI MOIITHOCTH.
3 MexaHudeckasi SHEpTUsl.
4 Pemenue 3amau
23 Tema 3.3. Conep:kaHue TeMbl 1
JHeprus. 1 Kunernueckast sHEpIus 1 €€ U3MEHEHNE.
PaGota cunbl Tsxectu. KoHcepBaTHBHBIEC CUITBL.
3 PaGota cunbl ynipyrocru.
4 IloTeHnmanpHas SHEPIHUsL.
24 Tema 3.4. Conep:xkaHue TeMbl 1
3akoH coxpaHeHus | 1 MexaHuyeckast SHEPTrsi CUCTEMBI.
MeXaHU4YeCKOi 2 3aKOH COXpaHEeHUs SHEPTUU B MEXaHUKE.
JHEPruH. 3 YMEHbIIICHNE MEXaHUYECKOW YHEPTUU CUCTEMBI TIOJT IEHCTBUEM CUJTBI TPEHUS.
4 Pemenne 3amau
I'naga 4. Cmamuxa 3 OK-01,
25 Tema 4.1. Conepskanue TeMbl 1 OK-02,
PaBHOBecue Te.1. 1 AGCOTIOTHO TBEPAOE TEIO. OK-03,
2 CraTuKa. 858;1
3 IlepBoe ycinoBue paBHOBECHSI TBEPIOTO Tea. OK:06:
4 Bropoe ycioBue paBHOBeCHs TBEPAOIO Tea. OK-07
5 [1neyo cumbl.
6 MOMEHT CUJIBL.
26 Tema 4.2. CojaepixaHue TeMbl 1
PaBHoBecue TeJ1. 1 [ToBTOpEeHME yCca0BU paBHOBECHUSI TBEPAOTO Tea.
2 Pemenue 3agau.
27 KonTtpoabsHnas padora no pasgeny 1 «MexaHuka» 1
Pa3nes 2. MoJsiekyasipHasi (pM3MKa M TEPMOJHHAMHUKA 14
I'nasa 5. Ocrosbl MONEKYAAPHO-KUHEMUUECKOU meopuu 3
28 Tema 5.1. | Conep:xanne Tembr 1
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OcHoOBHBIE 1 OcnHoBuble nosoxeruss MKT.

nojoxenuss MKT. | 2 OneHka pa3MepoB MOJIEKYIL.

OcHoBHOE 3 Uucio MoJIeKy!I.

ypaBHenue MKT 4 | Macca mMosexysn. OTHOCUTEIbHAS MOJIEKYIISPHAS MAcca.

ra3os. 5 KommuectBo Bemecta. Yucio ABorajpo.
6 MousipHas macca.
7 BpoyHoBCKOE ABUKEHHUE.
8 Cuiibl B3aMMOJICHCTBHS MOJICKYJT
9 I"a3pl. OCOOEHHOCTU CTPOEHMSI ra30B.
10 | XKuakoctu. OCOOEHHOCTH CTPOSHUS KUIKOCTEH.
11 | TBepapie Tena. OCOOCHHOCTH CTPOCHUS TBEPABIX Tesl. Kpucraimmdeckas pemnerka.
12 | NUneanpHBIN ras.
13 | /laBnenue raza B MKT.
14 | CpegHee 3HaueHuE KBaipaTa CKOPOCTH MOJIEKYII.
15 | OcnoBHOe ypaBHeHHe MKT rasos.
16 | CBs3b aBieHUs CO CpelHEe KUHETHYECKOM SHEPTUeH MOJICKYII.
17 | Pemenue 3amau.
1 Pemenne 3anau.

29 Tema 5.2. Conep:xkaHue TeMbl

Temmneparypa — 1 MakpoCKOIIHYeCKHe apaMeTpsl.

Mepa 2 TenoBoe paBHOBECHE.

KHHETHYECKOi 3 Temneparypa. M3smepenue teMmnepatypbl. TepMoMeTpEI.

JHEPIruH. 4 CpenHsisi KHHeTHYeCcKasl YHEprsl MOJIEKYJ Ta3a NP TEIJIOBOM PaBHOBECHHU.
5 ["a3pl B COCTOSIHUU TEIJIOBOTO PaBHOBECHSI.
6 Omnpenenenye TeMnepaTypsl.
7 AOGCOIIOTHBIN HYJIb TEMIIEPaTyphI.
8 AOcCoI0THAs 1IKajla TeMIepaTyp.
9 ITocrosnnas bosbimana.
10 | CBs13p aOCOJIFOTHOM MIKAJIBI M IIKab! L{enpcust.
11 | Temneparypa — Mepa cpelHEN KHHETUYECKON SHEPTUN MOJIEKYIL.
12 | 3aBUCHMMOCTb AaBJIEHUS ra3a OT KOHIIEHTPAMHU €r0 MOJIEKYJ U TEMIIEPATYPHI.
13 | CpeaHsis CKOPOCTh TEMJIOBOTO JBM)KEHUS MOJIEKYJ. CpeaHsis KBaIpaTUYHAasi CKOPOCTb.
14 | DxcnepUMeHTaIbHOE ONPENETIEHUE CKOPOCTEN MOJIEKYIL.
1 Pemenue 3agau.

30 Tema 5.3. CoaepikaHue TeMbl
YpaBHeHnue 1 ‘ YpaBHEHHE COCTOSIHUS UACAIBHOIO rasa.
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COCTOAHUSA
HACAJIBHOI'O ra3a.
I'azoBble 3aKOHBI.

YHuBepcanpHas (MOJsIpHAsI) Ta30Bast MOCTOSHHAS.

YpaBuenune Menneneesa-Knaneiipona.

I"a30BBIC 3aKOHBI.

W3orepmuueckuii nponecc. 3akoH boins-Mapuorra. M3oTepma.

PaBHOBecHOE cocTtostHue. PaBHOBECHBIN mpoliecc.

N[N N[N

W306apusiii nponece. 3akoH I eit-Jlroccaka. M3o0apa.

8

N3oxopusbiii iponiecce. 3akon [lapns. M3oxopa.

I'nasa 6. Ceéoiicmea peanvn

bIX 2A308, HCUOKOCMEll U MEepPObIX meJl

31 Tema 6.1. CoaeprkaHnue TeMbl
CaoijicTBa napoB 1 Hcnapenue n KoHAeHCALUS.
2 Hacpiennsiil nap. /{aBjieHue HaCbIEHHOTO napa.
3 Hewnacepimennsiii nap.
4 Kputnueckas remneparypa.
5 3aBHCHMOCTb JIaBJICHUS] HACBIIIICHHOTO Mapa OT TeMIEPATypHI.
6 Kunenune xuakoctu.
7 AOCOII0THAS BIIAXKHOCTbD.
8 [TaprimanapHOE 1aBJICHUE BOJSHOTO Tapa.
9 OrtHOCUTENIbHAS BIAXKHOCTb.
10 | Ilcuxpomertp.
11 | 3HayeHHe BIAXKHOCTH.
32- Tema 6.2. CoaepixaHue TeMbl
34 CpoiicTBa 1 CBoiicTBa NOBEPXHOCTH JKUJIKOCTH.
JKHAKOCTEl 2 [ToBepxHOCTHAS YHEPTHUs. Y IIbHAS TOBEPXHOCTHASI YHEPTHSI.
IIpakTuyeckoe 3 IToBepXHOCTHOE HATSHKEHHE.
3aHsiTHe Ne 3. 4 | CobcTBenHas opMa KUIKOCTH.
IIpakTHyeckoe 5 SIBIIeHUS cMayWBaHUS U HECMayWBaHUS.
3ansTHe Ne 4. JlaGopaTopHas padora
1 M3MepeHne BIaXXHOCTH BO3yXa.
2 W3mepenne moBepXHOCTHOTO HATSKSHHUSI JKUIKOCTH.
35 Tema 6.3. CojaepixaHue TeMbl

18

TBepable TeJ1a

KpI/ICTaHHH‘-ICCKI/IC TCIa.

AHM30TpONUS KPUCTAJUIOB.

MOHOKpI/ICTaJ'IJ'IBI 1 NMOJIMKPUCTAJLJIBI.

AMopdHbIe Tena.

CaoiicTBa aMOp(HBIX TeJl.

NN ||| |—

Kunkue KpucTauibl.

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07




7

MexaHnyeckue CBOKMCTBA TBEPABIX TEI U MATEPUAIIOB: YIIPYTOCTh, IPOYHOCTD, IUIACTUYHOCTD,

XPYHKOCTb.

8

KpI/ICTaJ'IJ'II/ISaI_[I/IH U IIJIABJICHUC.

I'nasa 7. Ochosvt mepmoounHamurku

36 Tema 7.1. Coaeprxanue TeMbl
BuyTpennss 1 Buyrpennss saeprus 8 MKT
sHeprus. Paboras |2 BHyTpeHHss SHepIrus UAEaIbHOI0 OIHOATOMHOI'O ra3a
TCPMOAMHAMHUKE. 3 3aBUCUMOCTb BHYTPEHHEHN 3HEPTUU OT MAKPOCKOIMYECKUX [1apaMETPOB
4 Pabota B TepMognHaMuKe
5 V3MeHeHne BHYTpEHHEH SHEPTHH TPU COBEPIICHUH PAOOTHI
6 Beruuciienue paboTbl
7 I"'eomeTpHruecKOe UCTOJIKOBaHUE PabOThI
37 Tema 7.2. CoaepixaHue TeMbl
KoimuecTBo 1 TennooOMeH (Terutoneperaya)
TeNJIOThI. 2 KonnuecTBo TennoTsl
N3meHenust 3 | TemnoeMKOCTh
arperaTHbIX 4 VY nenpHas TemoTa napooopa3zoBaHus
COCTOSIHHIH 5 VY nenpHas TemIoTa MJIaBICHUS
BeHIECTBA. 6 V3MeHeHMs arperaTHbIX COCTOSIHUM BeliecTBa. I'paduueckoe npecTaBIeHue
7 VY nenpHas TENI0Ta CropaHus
8 Tabnuia TenaoBbIX NPOLIECCOB
9 Pemienue 3anau
38 Tema 7.3. Coaepxkanue TeMbl
IlepBblii 3aK0H 1 3aKOH COXpaHEHMsI SHEPTUU
TEPMOIHMHAMUKH. 2 [IepBblil 3aKOH TEPMOAVMHAMHUKHI
3 ITpruMeHeHre epBOro 3aK0Ha TEPMOAMHAMUKH K pa3IMYHBIM Mpolieccam
4 AnmabatHblil npouecc. Annabara.
5 TennooOMeH B U30JIMPOBAHHON CHCTEME
39 Tema 7.4. CojaepixaHue TeMbl
Bropoii 3akon HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE
TePMOIMHAMMKH. BTopoii 3aKk0H TepMOAMHAMUKHI

[TpuHIMTT NEHCTBUS TEIUIOBBIX JBUraTeICH

KoaddunmenTt none3noro neiCTBUS TEIIOBBIX JIBUraTeNen

Hukn Kapno. KI1/] naeanbHOM TEMIOBOIM MalIMHbI

NN | (W=

Pemenue 3agau
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OK-02,
OK-03,
OK-04,
OK-03,
OK-06,
OK-07




40- KonTpoabnas padora no pazneny 2 «MonekynspHas GU3nuKa 1 TEPMOJAUHAMHKA 2
41
Pasznea 3. duekTpoannamMuka 40 OK-01,
I'nasa 8. Inexkmpocmamuka 8 OK-02,
42- TeMma 8.1. Coaep:xkaHue TeMbl 2 OK-03,
43 DJleKTPpHYeCKH i 1 UT0 Takoe 3IeKTpOIMHAMUKA 8?8;‘
3apsi. 2 OneMeHTapHbIE YaCTHUIIbI OK-O6:
DileKTpuYecKoe 3 DnekTpruyeckuii 3apsi. [|Ba 3HaKa AIEKTPUUECKUX 3apsi0B OK-07
nmoJie. 4 DneMeHTapHbIN 3apsy
HanpstikenHocTh 5 [IpoTOH, 21EKTPOH, HEUTPOH
IJTEKTPUIECKOT0 6 DnexTpu3anus Tl U €€ IPOsBICHUS
11014, 7 PaBeHCTBO 3aps/10B [IPH DJIEKTPU3ALNN
8 3aKOH COXpaHEHMsI DJIEKTPUUYECKOTO 3apsiia
9 3akoH Kynona
10 | Enunuia s1eKTpuyecKkoro 3apsja
11 | Dnexktpuueckoe nosue
12 | CKopocTh pacpOCTpaHEHHUs HJIEKTPOMArHUTHBIX B3aUMOJICHCTBUI
13 | PaguoBosHb!
14 | OcHOBHBIE CBOMCTBA 3JIEKTPUUECKOTO MOJIS
15 | HampsokeHHOCTB 3JIEKTPHUUECKOT0 MOJIs
16 | Hampsi>keHHOCTB 1OJIsl TOYEYHOTO 3apsja
17 | IIpuaimn cynepno3unuii noneu
18 | CusioBbIE€ TMHHUH IEKTPUUYECKOTO OIS
19 | HanpsikeHHOCTB 1OJISE 3apsKEHHOTO 11apa
44- Tema 8.2. Conep:xaHue TeMbl 2
45 IIpoBoaHuKH K 1 CB000/1HBIE 3apsiibl
AMIJIEKTPUKH B 2 DIEKTPOCTATUUECKOE M0JI€ BHYTPU MPOBOJHUKA. SIBICHNE 31IEKTPOCTATUUECKON MHTYKIIUU
JJICEKTPOCTATHYECK | 3 DNEeKTpUUECKUH 3apsij] IPOBOJHUKOB
OM 110J1€ 4 JsnexTpuku
5 DJIEKTpUYECKHE CBOMCTBA HEUTPAJIBHBIX ATOMOB M MOJIEKYJI
6 ONEKTPUUECKUN AUIOIb
7 JIBa BU1a TUAJIEKTPUKOB — MOJIIPHBIE U HEMOJISIPHBIE TUAJIEKTPUKH
8 [Tongpuzanys NoJspHBIX TUIEKTPUKOB
9 [Tonsipu3zanys HENOISAPHBIX TUAIEKTPUKOB
46- Tema 8.3. Conep:xaHue TeMbl 2
47 IHoreHunaabHas 1 ‘ DnexkTpocTaThyecKast (JIEKTPHUECKasi) MOTEHIIMATbHAsI SHEPTHsI
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21

JHEprus 2 Pabota npu nepeMenieHuu 3apsaa B 0THOPOTHOM JIEKTPOCTATHUECKOM IOJIE
3apsiKeHHOro Tejaa | 3 [TorennmanpHast SHeprus 3apsizia
B O/THOPOHOM 4 [ToTeHnman >1eKTPOCTaTHIECKOT0 MOJIs
JJIEKTPOCTATHYECK | 5 IToTeHnman TOYKH 2JIEKTPOCTATUYECKOTO OIS
OM I10JI€. 6 PasHocTh MOTEHIIMATIOB
IoTenunan 7 EnvHuna pa3HOCTH NOTEHIMAIOB
IIEKTpOCTATHIECK | § CBs13b MEX]1y HAMPS’KEHHOCTBIO AJIEKTPOCTATUYECKOTO TMOJISI ¥ PA3HOCTHIO MOTEHINAIOB
oro moJisi u 9 | Enunnna HanpsHKeHHOCTD SJICKTPHYECKOTO MOJIs
pasHoCThb 10 | DKBHUIOTEHI[MABHBIE TOBEPXHOCTH
NOTEHIHAJIOB.
48- Tema 8.4. Coaep:xaHue TeMbl 2
49 JIEKTPOEMKOCTb. 1 DIEKTPOEMKOCTh
Konnxencaropsbi. 2 EvHUIIBI 5JIEKTPOEMKOCTH
OHeprus 3 | Kongencaropsl
3apPSKCHHOT0 4 DIEKTPOEMKOCTb IIJIOCKOT0 KOHJEHCAaTOpa
KOHIeHCaTOpa 5 Pa3nuyHbIe TUIIBI KOHIEHCATOPOB
6 DOHeprust 3apsKEeHHOro0 KOHIeHcaTopa
7 DOHeprust 31eKTPUIECKOro MoJis
8 IIprMeHeHre KOHIEHCATOPOB
9 Pemenue 3amay
I'nasa 9. 3axonvl nocmoannozo moxa 10 OK-01,
50- | Tema9.1. CoaepKanne TeMbl 2 OK-02,
51 DileKTprYecKuil 1 DNEKTPUUECKUN TOK OK-03,
Tok. CHJjia TOKa. 2 JleiicTBHE TOKa OK-04,
3akon Oma nus 3 Cwuuia Toka 8%82
y4acTKa nenu. 4 CBs13b CHJIBI TOKA CO CKOPOCTBHIO HAIIPABJICHHOT'O IBH)KEHUS YaCTHUIL OK-O7’
Conpotusienne. 5 CKOpOCTb yNOPsIIOYEHHOTO IBUKEHUS DJIEKTPOHOB B IPOBOTHUKE
6 YcnoBus, He0OX0UMbIE AJIs CYIECTBOBAHMS 3JIEKTPHUUECKOT0 TOKA
7 BousbT-amrniepHas XxapakTepuCTHKa
8 3akon OMa JuIsl y4acTKa enu
9 ConpoTHBieHNE IPOBOAHMUKA. Y JEIBHOE CONPOTUBIIEHNE ITPOBOIHNKA
10 | 3nauenue 3akoHa Oma
52- Tema 9.2. CojaepixaHue TeMbl 2
53 IHocaexoBarenbHoe | 1 DNEeKTpUUYECKHE LIeNH
U napaJjJjejibHoe 2 [locnenoBarenbHOE COeIMHEHUE MPOBOIHUKOB
COCIMHCHUE 3 [TaparenpHOE COEMHEHNE TPOBOIHUKOB
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IPpH HAJTHYUHA

DNEKTPUUECKUH TOK Yepe3 KOHTAKT MOJTYIPOBOJAHUKOB p- U N-TUIIOB

NPOBOJIHHKOB 4 | Pemenue 3anau
54- IIpakTH4yeckoe JlabopaTopHasi padora 2
55 3aHsaTHe Ne S, 1 ‘ N3ydenue 3akona Oma 11 yyacTka 1enu
56- Tema 9.3. Coaeprxanue TeMbl 2
57 Pabora u 1 Pa6ora Toka
MOILIHOCTD 2 TernoBoe AeNCTBUE AIEKTPUUECKOTO TOKA
3JEeKTPUYECKOI 0o 3 3akoH J[xoyns-Jlenna
TOKa 4 MoniHocTh TOKa
5 Pemenue 3amay
58- Tema 9.4. Coaep:xkaHue TeMbl 2
59 JuiekTpoABHAKYyIas | 1 Croponnue cuibl. [Ipuposia CTOpOHHUX CHIT
cmia. 3akon Oma 2 Onexrpoasmxkymas cuia (/1C)
TS IOJTHOH Lenu 3 BHyTpeHHee CONPOTHUBIIEHUE HCTOYHHUKA TOKA
4 ITostHOE cOnpOTHBIICHHUE LIEIH
5 3aKOH 1enu JJIs 3aMKHYTOU LIeTH
6 Pemenue 3amay
I'nasa 10. Inekmpuueckuil moK 6 paznuyHsLX cpeoax 10 OK-01,
60- | Tema 10.1. Conepskanue TeMbl 2 OK-02,
61 DJIeKTpUYecKas 1 DneKkTpuyeckas IpOBOJUMOCTb PA3JIMYHbBIX BEIIECTB OK-03,
NMPOBOAUMOCTH 2 IIpOBOTHUMKH, TUBIIEKTPUKH, OJTYIIPOBOJHUKA 8?:8;1
Pa3IMYHBIX 3 DNeKTPOHHAs! TPOBOIMMOCTH METAJJIOB OK-06:
BCIICCTB 4 JIBIOKEHUE DIIEKTPOHOB B METAJIIIE OK-07
5 3aBUCHUMOCTb CONPOTHUBIICHUS! IPOBOJIHUKA OT TEMIIEPATypPhl
6 TemneparypHblit K03()(HUIIMEHT CONTPOTHBIICHUS
7 CBepXnpoBOJIMMOCTb
62- Tema 10.2. Coaep:xaHue TeMbl 2
63 DileKTpuYecKuii 1 CtpoeHue noJyrnpoBOJHUKOB
TOK B 2 KoBasieHTHas1 CBSI3b
NOJYNPOBOJHUKAX | 3 DNEKTpOHHAs! IPOBOJAUMOCTD
4 JIpIpo4Hast NpOBOAUMOCTh
5 CoOcTBeHHAs IPOBOIUMOCTb
64- Tema 10.3. Conep:xaHue TeMbl 2
65 IIeKTpHYecKast 1 DnexTpuyeckas IPOBOAMMOCTD OJYIPOBOJHUKOB IPY HAJIMYUU NIPUMeECcEN
NPOBOIMMOCTD 2 JIOHOpHBIE IpUMECH
MOJYNIPOBOAHUKOB | 3 AKIENTOpHBIE TPUMECH
4




MAarHMTHOI'O 1T0JIsA

Mopyns cunsl Amriepa. 3akoH Ammepa

npuMeceu 5 ‘ TpaH3UCTOPBI: YCTPOMCTBO U NPUMEHEHUE
66- Tema 10.4. CoaeprxaHue TeMbl 2
67 DJIeKTPHYECKH I 1 TepMOdIEeKTPOHHASI YMUCCHUS
TOK B BaKyyMme 2 OAHOCTOPOHHSISI IPOBOJUMOCTh
3 Huon
4 CBOJCTBa 3JIEKTPOHHBIX TYYKOB U UX IPUMEHEHUE
5 DNIEeKTPOHHO-JTy4eBasi TpyoOKa
68 Tema 10.5. Coaep:xkaHue TeMbl 1
DJIeKTPpHYeCKH i 1 DIEKTPONIMTHYECKAs] TUCCOLUALINS
TOK B KHIKOCTAX 2 Wonnast npoBoIuMOCTb
3 Onekrponns. [IpumeHenune smekTponmnsa
4 3aKOH 3JIEKTPOJIN3a
5 DNEeKTPOXUMUYECKUN SKBUBAJICHT
6 OrnpezeneHue 3aps/ia IeKTPOHaA
7 Pemenue 3agau
69 Tema 10.6. CoaepixaHue TeMbl 1
DJIeKTPpHYeCKH 1 DNIEKTPUYECKH pa3ps]l B razax
TOK B rasax 2 HMonunsanus ra3zos
3 IIpoBoIMMOCTb ra3oB
4 PexomOuHaIms 3apsyKEHHBIX YaCTHUIT
5 HecamocrosTenbHbli pa3psy
6 CaMocCTOsATENbHBIN PA3PSL
7 HMoHnun3anus 3JIeKTPOHHBIM YIapOM
I'naga 11. Maznumnoe none 4 OK-01,
70 Tema 11.1. Conepskanue TeMbl 1 OK-02,
MarnuTHoOe 10JI€E. 1 BzauMopeiicTBHe TOKOB OK-03,
BexkTop maruutHoil | 2 MaruauTHO€E noie 8?:8451
HHAYKIHH 3 3aMKHYTBII KOHTYp C TOKOM B MarHUTHOM I10JI€ OK—06:
4 BekTop MaruutHOM nHAyKIMu. HanpaBieHne BeKTOpa MarHUTHOW MHIYKIIUU OK-07
5 [IpaBmiio OypaBuunka
6 JIvHMM MarHUTHOM MHIYKIMU
7 Buxpesoe nose
71 Tema 11.2. Coaep:xaHue TeMbl 1
HeiicTBue 1 Mopyns BEKTOpa MarHUTHOM MHAYKLIUHU
2
3

HA MPOBOIHHK C

EnvHuia MarHuTHOW MHIYKIIUU
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MAarHMTHOI'O 11OJIsA
TOKaA.

2

Bo3HNUKHOBEHNE MAarHUTHOT'O OIS P USMEHCHUH JJICKTPUICCKOIO ITOJIA

3

DNEKTPOMarHuTHOE M0JIe

ToxoM. Cniia 4 Pemenue 3amau
Ammnepa
72 Tema 11.3. Coaep:xkaHue TeMbl 1
IIpumenenne 1 DJIEeKTPOU3MEPHUTEIbHbIE TPUOOPHI
3aK0Ha AMIiepa 2 [Ipumenenue 3akoHa Ammnepa. ['poMKOroBoOpuTesb
73 Tema 11.4. CoaeprkaHnue TeMbl 1
HeiicTBue 1 Monayns cuisl JlopeHna
MATrHHUTHOI'O 10 2 JIBr>KeHUe 3apsyKEHHOM 4acTULbl B OJHOPOAHOM MAarHUTHOM I10JIE
Ha ABHKY IHiiCS 3 Hcnons3oBanue 1eHCTBYsI MATHUTHOIO I1OJIsSI HA ABMKYLUNICS 3aps
3apsia. Cuia 4 YckopuTenu 3apssKeHHBIX YaCTHIL
Jlopenna 5 | Pemenue 3anau
I'naga 12. Inekmpomaznumnan UHOYKYUA 8 OK-01,
74 Tema 12.1. Conepskanue TeMbl 1 OK-02,
SIBienne 1 SIBIIEHME DIIEKTPOMAarHUTHOW UHAYKIUH OK-03,
JIEKTPOMATHUTHOM | 2 MarHuTHBIN ITOTOK 8?82
MHAYKIUH. 3 3 B3anmMoeiicTBre HHIYKIIMOHHOTO TOKA C MAarHUTOM OK:O6:
MaruuTHbIi IOTOK | 4 Hanpasnenvne nHAYKIIMOHHOTO TOKa OK-07
5 [IpaBwiio Jlenna
75 Tema 12.2. Conep:kaHue TeMbl 1
3akon 1 Cuna MHIYKIIMOHHOTO TOKa
JJIEKTPOMATHUTHOM | 2 ONEeKTpOABMKYIAs CUIAa MHIYKIIUU
HHAYKIHUH 3 3akoH BHeKTpOMaFHI/ITHOﬁ MHIAYKIUHN
4 Buxpesoe anekrpudeckoe mnosue
5 WHOyKIMOHHBIE TOKM B MACCUBHBIX IPOBOJHUKAX
6 DeppuThl
7 O/1C mHAYKIMH B JBMKYIIMXCS TPOBOAHUKAX
76 Tema 12.3. CojaepixkaHue TeMbl 1
CamonHaykumus. 1 CamonHayKuus
NHAyKTHBHOCTD 2 WNHIyKTUBHOCTH
3 AHaJIOTHsI MEXJly CAMOMHAYKIIMEN Y MHEPLIHEH
77- IIpakTHyeckoe JlabopaTopnasi padora 2
78 3aHsaTHe Ne 6. 1 ‘ M3yueHue siBieHNs 3J1€KTPOMarHUTHONM MHIYKIUU
79 Tema 12.4. Coaep:xaHue TeMbl 1
JHeprus 1 DHeprus MarHUTHOTO MOJIs
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DJIeKTPOMarHuTHo | 4 Pemtenue 3anau
e nmoJje
80- KonTposabnas padora no paszzueny 3 «OIeKTpOANHAMHUKA 2
81
Pasznea 4. Kosie0anusa 1 BOJTHBI 15
| [Inasa I3. Mexanuueckue xonebanus wsonnws | 1 |
82 | Tema 13.1. Coaep:xaHue TeMbl 1
CBoOoaHbIE U 1 KonebarenbHoe nBukeHue
BbIHYK/ICHHbIE 2 Ilepuoanueckoe kosnebanue
KoJIeOaHu . 3 Mexanuueckre KoueOaHus
4 CBo0OoHBIC KOIeOaHus. 3aTyXaronue KoJeOaHus
5 BrinyxxaeHnsie KosuebaHus
6 Y cioBYs BOSHUKHOBEHUSI CBOOOTHBIX KOJICOaHUI
7 MaremaTuyecKuii MasiTHUK
8 JlunaMuKka K0yie0aTeIbHOTO ABUKCHUS
83 Tema 13.2. Conep:kaHue TeMbl 1
'apMonunueckune 1 I"apmonnueckue KonebaHus
KoJie0anus 2 AMruiTya KojaeOaHui
3 Pemenne ypaBHeHUs, OMKUCHIBAIONIETO CBOOOIHBIE KOJIEOAHUS
4 [Tepuon konebanuit
5 YacroTa konebaHuii
6 [{uknuyeckas yactoTa
7 CoOcTBeHHas 4acTOTa K0JIe0ATEIbHON CHCTEMBI
8 3aBUCHMOCTB YaCTOTHI M MEPHOJIa CBOOOIHBIX KOJeOaHu
9 ®da3za konebaHui
10 | IIpencraBneHne rapMOHUYECKHX KOIeOaHUI ¢ MOMOIIBI0 KOCHHYCA M CHHYCa
11 | CnBur a3
84- | IIpakTnueckoe JlabopaTopnasi pabora 2
85 3aHsaTHe No 7, 1 | W3ydeHne 3aBUCUMOCTH Nepro/ia KoneOaH!il HUTSHOTO MasiTHUKA OT JJIMHBI HUTH
86 Tema 13.3. CojaepixaHue TeMbl 1
IIpeBpainenne 1 IIpeBpariieHus JHEprun B CUCTEMax 0e3 TPeHUs
JHEPruu Npu 2 3aTyxatomue KojeOaHus
TapMOHNYECKHX 3 MaremaTuyecKuii MasiTHUK
KOJIeOaHUsAX 4 IIpyKMHHBIN MAsTHUK
5 Pemenue 3amau
87 Tema 13.4. CoaeprxaHue TeMbl 1

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07




Boiny:xaeHHbIe BriHyX1eHHBIE KOJIeOaHHs
KoJIeOaHMs. Pe3onanc
Pe3onanc Bo3zaeiictBue pezonanca u 6oproa ¢ HUM
88 Tema 13.5. oJepKaHue TeMbl 1
Mexannueckue BonHoBbIe siBIeHUs
BOJIHBI Bosina

ITonepeunslie Bonubl. Jlegopmarus cipura
[IpononwsHbie BonHbl. Jledhopmanius cxarus
DHeprusi BOJIHbI

PacnipocTpaneHne MeXaHUYECKUX BOJIH
JlnvHa BOJIHBI

CKOpOCTh BOJIHBI

YpaBHeHUE rapMOHUYECKON Oerymieil BOJIHbI
10 | PacripocTpaHeHue BOJIH B YIPYTUX cpeaax
11 | I[Inockas BoaHa. BoaHOBast MOBEPXHOCTH U Ty
12 | JIu"eitHbie BOJIHBI

13 | ®poHT BOJIHBI

14 | Cepuueckast BoHa

OK-01,

89 Tema 14.1. Cojepkanue TeMbl 1 OK-02,

O |0\ |H W= AL —

CpobOoanbie u 1 DeKTpOMarHUTHbIE KoJIeOaHus OK-03,
BBIHYKAEHHbIE 2 CB00OOgHBIE KOJIEOAHUS 8?:8451
3JIEKTPOMATHUTHBI | 3 Brinyxnennsie konebaHus OK—06’
e KosiedaHusl. 4 KonebarenbHblil KOHTYD OK—07,
KouiebaTenbHbIi 5 [IpeBpalieHne 3Heprur Npu AMEKTPOMArHUTHBIX KOJIEOaHHIX
KOHTYP. 6 AHasorusi Mexay MEXaHMYeCKHMMHU U 3JIEKTPOMArHUTHBIMU KOJIEOaHUSIMU
7 YpaBHEHUE, ONMUCHIBAIOIIEE MTPOIIECCH] B KOJIEOATEIHHOM KOHTYPE.
8 ITepuoa cBOOOAHBIX drIeKTpUueckux kojebanuii. Dopmyna TomcoHa.
9 ["apmoHnueckue kojaeOaHus 3apsaa U TOKa.
90 Tema 14.2. CojaepixaHue TeMbl 1
IlepemeHHbIN 1 Ocuumtorpad
IEKTPUYECKH I 2 [Ipocreiimas Moaens reHepaTopa MEPEMEHHOTO TOKa
TOK
91 Tema 14.3. CojaepixaHue TeMbl 1
AKTHBHOE, 1 AKTHBHOE CONPOTHUBIIEHUE
HHAYKTUBHOE U 2 MoOIHOCTH B IIENMU C PE3UCTOPOM

26
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HHIYKTHBHOE 3 EMKOCTHOE COIpOTHBIIEHUE
CONPOTHBJICHUS 4 WNHyKTUBHOE CONIPOTHUBIIEHUE
5 Pe3oHaHC B AyieKTpUUYECKO# 1Ienu
6 Pemenue 3amay
92 Tema 14.4. Coaep:xkaHue TeMbl 1
I'enepupoBanue 1 I'eneparop nepeMeHHOro Toka. Y CTpoMCTBO reHeparopa
JJIEKTPUYECKOM 2 Tpanchopmarop. YcrpoiictBo Tpanchopmaropa
JHEPIrUH. 3 ITpon3BOACTBO U MCIIOJIB30BAHKUE NIEKTPUUECKON SHEPTUU
Tpanchopmaropsl
93- Tema 14.5. Coaeprxanue TeMbl 2
94 DJIEKTPOMarHuTHol | 1 PacnpocTpaHeHue 371eKTpOMarHUTHBIX B3aUMOACHCTBUIM
e BoJIHbL. CBoiicTBa | 2 DNeKTpOMarHuTHas BOJIHA
9MB 3 | U3nydeHune 3eKTPOMAarHUTHBIX BOJH
4 OTKpBITHIN KONebaTenbHbIN KOHTYp. Bubparop ['epua
5 CKOpOCTb JIEKTPOMAarHUTHBIX BOJH
6 [110THOCTH ITOTOKA 3JEKTPOMArHUTHOT'O U3IY4YEHUs
7 ToueyHbIll HCTOYHUK U3JIyYCHUS
8 3aBUCUMOCTb MJIOTHOCTH NTOTOKA M3JIyY€HUs OT PACCTOSIHUSI JO TOYEYHOI'0 UCTOUYHUKA
9 3aBUCUMOCTb MJIOTHOCTH ITOTOKA M3JIyY€HHs! OT YaCTOThI
10 | CBoiicTBa JIEKTPOMAarHUTHBIX BOJH
95 Tema 14.6. Coaep:xaHue TeMbl 1
IpuHIUNBI 1 N306perenue pagro A.C. IlonoBeiM
paanocBs3u. 2 IIpuHLUIIBI paIHOCBA3U
Paguosokanus. 3 PanuorenedonHas cBs3b
ITonsitue o 4 MQI[yH;IHH;[
TeJ1eBHACHUH. 5 JleTekTpoBaHue
Pazputne cpencrs | 6 [Tpocrelimmii paguonprueMHIK
CBSI3H 7 | PacnpocTpaHeHue paaroBOIIH
8 Jlnanas3oHbI paJInOBOIH
9 [IpuHIMIT COTOBOM CBSI3H
10 | Pagmonokammsi. [Ipunnmms! paboTel pagunosiokaropa
11 | [lonstue o TeneBunenun. [lpuHumn nepenayn n300pa>keHUsI Ha PaCCTOSHUN
12 | Pa3BuTHE cpencTB CBA3U
96 KonrtpoabHas padora no pazneny 4 «Konebanus 1 BOIHBI 1 OK-01,
Pa3nen 5. BojiHOBasi onTHKA 8 OK-02,
I'nasa 15. Boanogaa onmuxa 8 OK-03,




97 Tema 15.1. CoaeprxaHue TeMbl
CxkopocThb cBeTa. 1 JIBa crioco0a nepenadu BO3AEHCTBUI
IpuHMn 2 KopnyckyinsipHast 1 BOJTHOBasi TEOpUH CBETA
I'oiirenca. 3akoHbl | 3 | [eoMeTpryecKas U BOJIHOBAs ONTUKA
OTPAKCHUHA 4 ACTPOHOMHMYECKUIN METOJI U3MEPEHHS] CKOPOCTH CBETA
npeJioMJIeHust 5 JlabopaTopHbIe METOIBI H3MEPEHUSI CKOPOCTH CBETA
CBCTA 6 [Tpunnun [Mrolirenca
7 3aKOH OTpa)KEHHs CBETA
8 3aKOH NPeJIOMJICHUS CBETA
9 [TokazaTens npesomMIIeHHs Cpeibl
10 | IlomHoe oTpaxeHue cBeTa
98 Tema 15.2. Conep:kaHue TeMbl
JIunza. 1 JInnza. Bunel muH3.
IHocTpoenne 2 ®dokyc 11H3bl, GOKYCHOE paccTosiHue, GoKallbHAs MIIO0CKOCTh
u300pakeHus B 3 ITocTpoeHnne n300paxeHUH B JTHMH3E
Junze. Popmyiia 4 @opMyIia TOHKOM JIMH3BL. Y BEJIMYECHUE JINH3BI
TOHKOM JIMH3BI 5 Perenue 3amau
99 Tema 15.3. CoaepixaHnue TeMbl
JAucnepcusi cBera 1 Crnektp. ucnepcus cera
2 Pemenne 3amau
100 | Tema 15.4 CoaepixaHue TeMbl
HNurepdpepennus 1 WHuTepdepeniys MeXxaHn4eCKUX BOJIH
2 YcnoBrue MaKCUMyMOB
3 YcnoBue MUHUMYMOB
4 KorepeHTHbIE BOJIHBI
5 Wnrtepdepennus creta
6 Konsna HetoToHa
7 JlnmrHa cBETOBOM BOJIHBI
8 WuTepdepeHIys 371eKTPOMarHiTHBIX BOJIH
101 | Tema 15.5. CojaepixaHue TeMbl
JAundpakuus 1 Judpaxius MexaHUYeCKHX BOJIH
2 Judpaxius ceeta
3 Pazpematornias ciocoOHOCTh ONTHYECKUX TPUOOPOB
4 JlndpakimonHas pemeTka
102 | Tema 15.6. CoaepikaHue TeMbl
Honspusanus 1 ‘ ITonepedyHOCTh CBETOBBIX BOJIH
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OK-04,
OK-05,
OK-06,
OK-07




CBE€Ta

2

DNEKTpOMarHuTHas TEOpUs CBETA

29

3 ITonspon el
4 Pemrenue 3amau
103 | KonrpoabHasi padora no pasneny S5 «BomHoBas ontukay 1
Pa3nen 6. CTpoenune aroma u KBaHTOBasi GuU3UKa 11
I'nasa 16. Keanmoeas onmuka 2
104 Tema 16.1. Coaep:xkaHue TeMbl 1
Doto3¢dekT. 1 dotorddext. 3akoHbl hoToddhdhekTa.
YpaBHeHue 2 Teopus poroaddexra
OiHIITEliHA 3 DoTOHBI
4 [Tpumenenne hotodrdhdexra
105 Tema 16.2. Conep:kaHue TeMbl 1
JdaBienue cBera. 1 JlaBiieHue cera
Xumuueckoe Xumuueckoe nercteue ceeta. Dortorpadus
AelicTBHE CBETA. 3 Tunel GoTor77€MEHTOB
I'nasa 17. @uzuxa amoma u amommnozo a0pa 5
106- | Tema 17.1. Conep:xkaHue TeMbl 2
107 | Ctpoenue aTtoma. 1 Mopens Tomcona
2 OmnsiTel Pesepdopaa
3 Ormpezenenne pa3MepoB aTOMHOTO sipa
4 IInanerapHas Mmozens aroma
5 IToctynarel bopa
6 Mopaens aroMma Bogopoaa no bopy
7 [Tornomenue ceera
8 Tpynnoctu Teopun bopa
9 KBanTOBas MexaHuka
108 | Tema 17.2. CojaepixkaHue TeMbl 1
Jlazepbl 1 Jlazep
2 WNHnympoBaHHOe U3Iy4eHUe
3 CBoOJICTBa JIa3€pHOT0 U3ITYy4EHUS
4 [IpuHIMn nercTBuUs J1a3€poB
5 TpexypoBHeBasi cucteMa
6 YcTpoiicTBO pyOMHOBOTIO J1azepa
109 | Tema 17.3. Copep:xaHue TeMbl 1
OTkpbiTHE 1 Metoapl HaOMIOACHUS U PETUCTPAITIH DJIEMEHTAPHBIX YaCTHII
PaAMOAKTUBHOCTH 2 OTKpBITHE paIMOaKTUBHOCTH

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07




CocraB PAAVUOAKTUBHOI'O U3JTYYCHUA

PangnoaktuBHbIE TpEBpalIEHUs

PapnoakTuBHBIN pacnaj

Ilepuon nonypacnana

3akoH PaarO0aKTHBHOI'O pacliaaa

30TONEI

O | X |I[N|[ N~ W

Pemrenue 3anau

110

Tema 17.4.
Crtpoenne
aTOMHOIO siApa.
SinepHbie CHIIBI

Conep:xaHue TeMbl

HcKkyccTBEHHOE NTpEeBpalieHue aTOMHBIX SIIED

OTKpBITHE HEWTPOHA

IIpOTOHHO-HENTPOHHAs MOJENb SApa

S nepHbie CUIBI

OHeprus CBs3M sijipa

Y enpHas OHCPI'UA CBA3U

Pemenue 3amau

111

Tema 17.5.
SnepHbie
TepMosiIepHbIe
peakuumn

OJICPKAHUEC TEMbI

SnepHble peakuu

DHepreTU4ecKuil BBIXOJ SIAEPHBIX peaKIMi

SnepHble peakiiy Ha HEHTpoHaX

Jenenue sanep ypana

MexaHu3Mm JeJIeHus s1pa

Hcnyckanne HEUTPOHOB B NMPOLIECCE IEJICHUS

]_IGHHBIG AACPHBIC PCAKIINN

SnepHbIi peakTop

O (0 QAN|N| A WIN—AQD N (W~

TepMmosiiepHbIe peakiuu

[S—
(=)

IIpuMeHeHue A1epHOM DHEPIUU

11

buonornueckoe neiCTBHE paAMOAKTUBHBIX M3I1yYEHUN

T'nasa 18. Inemenma,

Hble Hacmuubl

112

Tema 18.1.
duzuka
3JIeMeHTAPHBIX
YaCTHIY

Coaep:xaHue TeMbl

1

Tpu sTana B pazBuTuN GU3HUKH 3JI€MEHTAPHBIX YaCTHI]

OTKpBITI/Ie MMO3UTpPOHA. AHTI/I‘-IaCTI/II_U:I

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07

113-
118

[IpomexxyTouHast arrectanus

OK3aMCH

30




119-
120

Koncynpramnus

Bcero

120

31




3. YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI IMCHUITJIMHBI

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPHAJIBLHO-TEXHHYECKOMY O0ecredeHHIo
Peanuzanus nmporpaMMel AUCHUIUIMHBI TPEOYET HAMUYHs yueOHOTO KaOuHeTa «Du3nKay.
O6opynoBaHue yueOHOT0o KaOuHeTa:

- IOCAJJOYHBIC MECTA 110 KOJIMYECTBY 00YJarOIIUXCS;

- paboyee MecTO MpenoIaBaTes;

- 00bEMHBIE MOJIENIN METAIIIMYECKON KPUCTAJUIMUECKOMN pElIeTKY;

- 00pa3ibl METaJIOB (CTalK, YyTyHa, IBETHBIX METAJIJIOB U CILIABOB);

- mabopatopHoe 00opy10oBaHUE (BOIBTMETPBI, aMIIEPMETPHI U JIp.)

TexHuueckue cpeacTBa 00y4eHHUS:

- KOMIIBIOTEP C JUIEH3UOHHBIM IIPOrPAMMHBIM 00€CIIeUeHUEM U MYJIbTUMEAUAIIPOEKTOP;
- UHTEpPaKTUBHAS J10CKa;

- IPE3EHTAlUH K YPOKaM.

[Ipn HaIMuMKM HEOOXOAMMOIro 0OOPYJOBaHMS 3aHATHUS MO (U3KMKE B HEKOTOPBIX CIydasX MOTYT IIPOBO-
JUTHCS B UMEIOLUXCS B 00pa30BaTeIbHON OpraHu3alMyi MacTepPCKUX HIIM JJaOOpaTOpHsIX.

3.2. UndopmanuonHoe odecrniedenne 00yueHust
IlepeyeHb pekoMeHAyeMbIX YUeOHBIX u31aHUil, UHTepHET pecypcoB, 10MOJTHUTEILHONH JUTEPATY-

pbl

OcHoBHasi JInTepaTypa
1. ®uzuka: yuyebnuk wu mnpaktukym gna  CIIO/ H.HO  KpaBuenko.-Mocka: M3znatenbcTBo
FOpaiir,2023.-300c

2. @uzuka: Yuebnoe nocodue mis CI1O /B.B.I'opmau. -Mocksa: U3parensctBo FOpaiit, 2023.-215¢

3. ®wusuka.3agaun,rectbl. Metonsl pemenus. Yuebnoe nocobue miast CITIO / I'opnau B.B Mocksa: 13-
natenbcTBO IOpaiit, 2023. -343

JlomoJiHuTeIbHAS JIUTEpPaTypa

Ipomos C.B. Illaponosa H.B. ®u3suka, 10—11: Kaura ans yunrensa. — M: Baaznoc., 2004.

Kabapaun O.®., Opnos B.A. DxcnepuMmeHTaibHble 3aaHus o ¢usuke. 9—11 kiaccel: yuedHoe

nocoOue JuIs ydamuxcs ooieoopa3zoBareabHbIX yupexaeHuil. — M.: [Ipocsemienue, 2001.

3. .KacesanoB B.A. Metoaudeckne peKkoMEHIAIIMHU TT0 UCTI0b30BaHuI0 yaeOHUKoB 4.B.A.KacesHoBa
«®Puzuka. 10 ki1.», «®usuka. 11 ki1.» npu u3ydeHuu GU3NKN Ha 6a30BOM U MPOPUILHOM YpPOBHE. —
M: IIpocsemenue, 2019.

4. 5.KaceanoB B.A. ®uzuka. 10, 11 k1. Temaruueckoe u noypouHoe mianuposanue. — M.: [Ipocere-
aue, 2002.

5. Msxkumes I'.4l., CunsikoB A.3. @usuka: MonekynapHas pusuka. Tepmogunamuka. 10 xi.: Yue6. qis
yrayosieHHoro n3yuenus pusuku. — 3-e u3a. — M.: Jlpoda, 1998. — 352 c.

6. Msxkumes I'.4., CunsikoB A.3. @usuka: Ontuka. KBantoBas ¢pusmuka. 11 ki.: Yuel. nns yrmyoneH-
HOro u3ydeHus: pusuku. — M.: Jlpoda, 2001. — 464 c.

7. Mskumes I'.S. ®uzuka 10 kmace: ydeOHUK 11 0011€00pa30BaTENIbHBIX YUpeKAeHU: 0a30BbId U

npodunbHblid ypoBuau / I'.Sl. Mskumes, b.b. bByxosues, B.M. Uapyrun; nox pea. B.W. Huxonaesa,

H.A. TlapdentreBoii, - 18- uza.- M.: [IpocBemienue, 2018.

DN =

8. Msxkumes I'.5l. ®usnka 11 kmace: yaeOHUK A1 00111€00pa30BaTEIbHBIX YUPESKICHHM: 0a30BBINA U
npoduipHbI ypoBaHu / I'.5l. Mskumes, b.b. byxosiies, B.M. Uapyrun; nox pea. B.W. Hukonaesa,
H.A. ITapdenTreBoi, - 19-e uza.- M.: [Ipocsemenue, 2017.

9. Msxkumes [".4., Byxosnes b.b.,Yapyrun B.M./Tlox penakuuu [TapdentreBoit H.A. ®usu-
ka.YueOnuk mist 10,11 k. — M.: M3garensctBo «lIpocBemenne»,2019. — 399 c.
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10. Menbunuenko ILIT ®usuka: OcHOBBI MOJIEKYISApHON (PU3MKH U TepMoauHaMUKU. ONTHKA M KBaH-

TOBast MPUPOAA HIITYUEHHs. DIEMEHThI KBAHTOBOW (PM3MKH aTOMOB, MOJICKYJI, U TBEPABIX Tej. Diie-
MEHTHI (PU3MKH aTOMHOTO SIZ[pa M AJIEMEHTAPHBIX YaCTHII: yueOd. mocoOue 1Mo HaIrpaBiIeHHIO MOAr0-
toBkH 20.03.01 «Texnochepnas 6e3omacHocts» /— [lensa: I[II'YAC, 2016.

11. Coopnuk 3amau no ¢usuke: mist 10-11 k. o6mobpasosar. yupexenuuit / Coct. I'.H. Crenanosa. —

9-e uzn. M.: IIpoceemenue, 2003. — 288 c.

12. ®usuka. 3agaunuk. 10-11 k. yae6Hoe mocobue / PeimkeBuy A.IL. — 20-e usn., ucnp. — M.: [lpoda,

Nk =

2015. - 188 c.

HNuTepHeT-pecypenl
http://ru.wikipedia.org (Bukuneaus);
www.newlibrary.ru (HOBast 3JIeKTpOHHas1 OMOJIMOTEKA);
www.edu.ru (DegepanbHBIN TOPTAT POCCUHCKOTO 0O0OPAa30BaHHUS);
www.mathnet.ru (O61epoccuiickuii MaTeMaTHYECKUA TOpTa);
www.elibrary.ru (Hayuynas snextponHas OubauoTexa);
www.nehudlit.ru (3nekTpoHHas 6UOIMOTEKA yYEOHBIX MaTEPHAIIOB);
www.fcior.edu.ru (DeaepanbHblii HEHTP HHOOPMAITHOHHO-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 OCBOEHUA JUCIUITJIMHBI

Pe3yJII>TaTI:I OCBOCHHA AUCHUITIIUHBI

Pe3ynbTaThl oOCBOCHHS aUCLK-
IUIMHBl ~ HalpaBJICHHBIE  Ha

@opMBI U METOJIBI OLIEHKHU

dhopmupoBaHue
OK JIP
Ymenus: OK 01 JIP 7 - YCTHBIN OIpOC;
e ONMCHIBAThL M OOBACHATH (usnyeckue | OK 02 JIP 10 -(hpoHTaNIBHBIN ONPOC;
SBJICHMS W CBOMCTBA TeJI: JBIkeHHe | OK 04 JP 7 - OLIEHKA KOHTPOJIBHBIX PaboT;
HEOECHBIX TNl M UCKYCCTBEHHBIX CHYT- | QK 05 JIP 13 - Ha0JIIOIEHHE 32 XO/IOM BbI-
HUKOB 3€MJIM; CBOMCTBA Ia3oB, XHUIKO- | QK ()7 JIP18 MTOJTHEHHM S JTAOOPATOPHBIX pa-
CTE M TBEPABIX TEJ; AIEKTPOMArHUTHYIO JIP 16 0OT.
MHAYKLUIO, PacIpOCTPAHEHUE JIIEKTPO- JIP 19
MarHUTHBIX BOJIH; BOJIHOBBIC CBOMCTBA
CBETA; M3Ty4ECHHE W TIOTJIOIICHUE CBETa
atromoM; potoaddekr;
e oTnMyaTh runoressl or HayuHbix | OK 02 JIP 7 YCTHBIH 0O1poCc;
TEOPHUil; OK 04 JIP10
OK 05 JIP 18
OK 01
e jlenath BBIBOABI Ha ocHoBe skcre- | OK 01 JIP 14 -OllcHKAa IPaKTHYECKHUX pa-
PUMEHTAIbHBIX TaHHBIX; OK 02 JIP 18 00T;
OK 04 i
OK 05
e TPHUBOIMTH TpuMepsl, mokasbBaro- | OK 01 JIP 4 JIP 7 becena;
mue, 4ro: HabmoxeHus u okcrepu- | OK 02 1P 10 YCTHBIH OTPOC;
MEHT SBJISIIOTCA OCHOBOM uisi BbiaBu- | OK 04
JKEHUs TUrore3 u teopuii, mo3sossror | OK 05 JIP 16
POBEPUTh HCTUHHOCTH TEOpETHYE-
CKUX BBIBOJIOB; (DU3MYECKAs TEOPHs JIP 19
JlaeT BO3MOXHOCTb OOBSICHATH M3BECT-
HBbIC SIBICHUS TPUPOJBI W HAydHBIC
dakThl, mNpeAcKa3bBaTh €IIe HEeu3-
BECTHBIC SIBJICHUS;
® [IPUBOAMTH IPUMEPHI IIPAK- OK 01 JIP 4JIP 7 pelleHUs] KaYeCTBEHHBIX,
TUYECKOTO UCTIOIh30BaHUs (Pu3nye- OK 02 1P 10 pacyeTHbBIX, Ipodeccrno-
CKHX 3HaHMI: 3aKOHOB MEXaHUKH, OK 05 HaJIbHO OPUCHTHPOBaHHBIX
TEPMOMHAMHKH U 3JIEKTPOINHA- OK 06 /P 16 3ajad, 5
MHUKH B DHEPTETHKE; PA3IMYHbIX OK 07 OILCHKa TECTOBBIX 3a/laHUM,
BUIOB DJIEKTPOMArHUTHBIX U3ITyde- HA0IOICHHE 32 XOZIOM BEI-
. MOJTHEHUS] MHAUBHTYaTbHBIX
HUH [T Pa3BUTHS PAIHO U TEJIe-
. . MIPOEKTOB;
KOMMYHHKAIIII, KBAHTOBON (PU3UKH
B CO3JIaHUH sJIepHON
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e BOCIIPUHMMATh M Ha ocHOBe moiy- | OK 02 JIP 14 Oecena;
YEHHBIX 3HAHUK caMocTosATeNbHO oue- | OK 04 JIP 10 0mpoc;
HUBaTh UH(OpMalHIo, coaepxkamyocs | OK 05 JIOKJIAJ;
B coobmenusx CMMU, HWurepHe- | OK 03 JIP 19 pedepar;
T€,HAYYHO-TIOMYJISIPHBIX CTAThSIX. paboTa ¢ y4ueOHUKOM.
e npuMeHATh mnoiydeHnsle 3HaHus | OK 01 JIP 4 JIP 13 YPOKHU pELICHHUS 3a]1a4;
JUIs peuieHns GU3NYECcKuX 3a1ay; OK 02 JIP 10 KOHTPOJIbHBIE pa0OTHI;
OK 04 TECTHI yCBOEHUS (00yUeH-

HOCTH)
e ompexaenaTh xapakrep ¢usmueckoro | OK 01 JP 7 CamocrosTenbHas paboTa;
nporecca no rpaduky, tabdauie, gop- | OK 02 JIP 10 rpauueckoe peleHue 3a-
MyJ1e; OK 04 Aad;

pabota ¢ yueOHUKOM
e usmepsTh psn ¢usmueckux Bemu- | OK 01 JIP 7 Beimonnenus u oruer nabo-
HMH, NPENCTABILA PESyNbTaThl H3ME- | (i 1y P 10 paTopHBIX paboT;
PEHHII ¢ yUETOM UX MOTPEITHOCTEH; OLICHKa MpPAaKTHUYECKUX pa-

00T;
3HaHus: OK 02 JIP 7 BBITIOJIHEHHUE 3a4ETHBIX 3a-
® CMBICH TOHATUH: (PU3NYECKOE SIB- OK 04 P 10 JaHUi; } }
JIEHWe, TUIOTEe3a, 3aKOH, Teopus, Be- MUCHMEHHBINA U YCTHBIN
LIECTBO, B3aUMOJECHCTBHUE, DIEKTPO- JIP 19 OIIpoC;
MarHuTHOE I10Jie, BOJIHA, (POTOH, aToM,
aTOMHOE SI/IpO, MOHU3UPYIOIIUE U3ITY-
YeHus, IUIaHeTa, 3Be3/a, TaJaKTHKa,
Bcenennas;
e cmMmbicn ¢usuueckux BenmumH: cko- | OK 07 JIP 13 YCTHBIH OTPOC;
pOCTb, YCKOpEHHE, Macca, CHJa, HUM- P 16 OLIEHKA TECTOBBIX 3aJJaHUM;
nyibc, paboTa, MeXaHHuYecKas 3Hep- OILICHKAa KOHTPOJIbHBIX pa-
s, BHYTPEHHsS SHEPrHs, abCOIIOT- JIP 18 60T;
Hasl TeMIeparypa, CpeIaHssl KHHeTHYe-
CKasl DHEepIusl 4YacTHUIl BEIIEeCTBa, KOJIH-
YECTBO TEIJIOTHI, DJIEMEHTAPHBIIN JJIEK-
TPUYECKUU 3apsij;
. cMbicnn  usndeckux  3akoHoB | OK 05 JIP 4 JIP 7 YCTHBIN OIIPOC;
KJIACCUYECKOW MEXAHUKH, BCEMUPHOTO JIP 18 OIICHKA TECTOBBIX 3aJaHMI1;
TATOTCHUS, COXPAHECHUSI SHEPTUH, UM- JIP 14 OIICHKA 3aJaHUI TPOMEKYTOU-
nyJabca U JJIEKTPUUYECKOTO 3apsja, JIP 13 HO# aTTecTaun
TEPMOJMHAMUKH, D3JIEKTPOMArHUTHON
UHAYKIMH, GoTodddexTa;
° BKJIaJ] pOoCCHiiCKuX U 3apybex- | OK 04 JIP 7 JIOKJIAL;
HBIX YYEHBIX, OKa3aBIIMX HanOonbmee | OK 02 JIP 10 pedepar;
BJIMSTHUE HA pa3BUTUE PU3UKU OK 03 JIP 19

JIP 16
OK 06
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