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Pa6ouas nporpamma yuebHoi nucuuriinibl «Dusnkay pazpaboTaHa B COOTBETCTBHH C
tpeboBanusiMu PI'OC CIIO no cneunansHocTH 09.02.07 «H(DOpMaMOHHBIE CUCTEMBI U
MIPOrpaMMHUPOBAHUEY, YTBEPKIAEHHOTO TprKa3oM MuHucTepcTBa oOpa3oBanus u Hayku PD
o1 09.12.2016 N 1547 (pen. ot 01.09.2022), pexoMeHaanussMiu MUHUCTEPCTBA TTPOCBEIICHUS
P® no peanuzanuu cpeanero obiiero oo6pazoBaHus B Mpejeiax 0OCBOSHUsI 00pa30BaTeIbHOM
nporpaMMbl cpefHero mnpodgeccuoHanbHoro odpazoBanuss ot 01.03.2023 r. Ne 05-592 u
MIPUMEPHON MporpaMMoi 001e00pa3oBaTeIbHON y4eOHON AUCIUIIINHBI «DU3uKay s
npodeccuoHaNbHBIX 00pa30BaTENbHBIX OpPraHU3alui, PEKOMEHIOBaHHBIX dDenepaabHbIM
rOCYJAapCTBEHHBIM  OIOJDKETHBIM OOpa30BaTENbHBIM  YUPEKICHUEM JTOMOJHUTEIBHOIO
npodeccrnoHanbHOro oopazoBanus « THCTUTYT pa3BUTHS TPO(ecCHOHATBHOTO 00pa30BaHU»
(®I'bOY AITO «HUPIIO») B kauecTBE MPUMEPHBIX MPOTPAMMBI JJIs peajnu3alid OCHOBHOM
npodeccuoHanbHOl oOpazoBatenbHOM mporpamMmbl CIIO Ha 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus ¢ ModyueHueM cpeanero oodmero oopaszoBanus (IIporokon Ne 14 ot 30 HOsOps
2022 r.)

Pa3zpa6orunk: dunpik T.A, npenogasarens OCIIJO OTU (punuan) CI'TY umenu
['arapuna 10.A.



1 O0mas xapakTepucTUKAa padouyeil nporpaMMbl 0011€00pa30BaTEIbLHOM
TUCUMILTHHBI

O6meobpazoBarenpHas  aucuuruimHa OJ1.13 «®Dusukay  gBiseTcs
o0s3aTENPHONM  YacThl0  00IMIE00pa30BaTEIbHOTO  IIMKJIA  00pa3oBaTEbHOMN
nporpaMmmbl B cootBeTcTBHM ¢ PI'OC CIIO no cneumansHoctu 09.02.07
NHdpopmarimoHHbIe CUCTEMBI U TPOTPaMMHUPOBaHUE.

B coorBerctBun ¢ ®I'OC COO ¢usuka sBusiercs 00s3aTeIbHOM
JUCUUIUIMHOM Ha YpOBHE cpeaHero oOmiero oOpa3oBanusi. Ha wu3yuenue
JTUCHUTUTNHBL « PU3KKay Ha 6a30BOM YPOBHE OTBOJIUTCS TPH 3aUETHBIC SAUHUIIBI.

1.2. llesau u miIaHupyeMble pe3yJibTaThl 0CBOEHUS JUCIUIJIMHBI:

1.2.1. Hean AuCHMNJINHBI .

Conepxanue mporpamMMbl 001Ie00pa3oBaTEIbHON JAUCHUIUIMHBI Du3uKa
HaIpaBJICHO HA JIOCTUKEHUE CIICTYIONINX HeJIeii:

¢ (opmupoBaHHe y 00yUaIOMIUXCS YBEPEHHOCTH B IIEHHOCTHU OOpa30BaHus,
3HAYUMOCTH (U3UYECKUX 3HAHUM 11 COBPEMEHHOTO KBAIU(PHUIIMPOBAHHOTO
CHEIUAIKCTA MPU OCYIIECTBICHUH €Tr0 MpodhecCuOHATBHOM NeATEeIbHOCTH;

e (opmupoBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

e OBJIaJICHUE crienupuyecKou CUCTEMOU (dbu3nYecKux  TMOHATHH,
TEPMHUHOJIOTHEN U CUMBOJIMKOW;

® OCBOCHHUE OCHOBHBIX (DM3UYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIAJICHUE OCHOBHBIMM METOJAMHU HAYyYHOrO T[O3HAHUS MPUPOIbI,
HCIIOJB3YEeMBbIMH B (u3uKe (HAONIOJeHUEe, ONMUCAaHHWE, W3MEPEHHE, BBIJIBHKCHUC
TUIO0TE3, MPOBEACHUE IKCIIEPUMEHTA);

® OBJIaJICHUE YMEHUAMH 00pabaThiBaTh JAHHBIC DKCIIEPUMEHTA, OOBIACHITH
MOJTyYEHHbIE PE3yJIbTaThl, yCTAHABJIMBATh 3aBUCUMOCTH MEXIY (puznuecKkuMu
BEJIMUYMHAMH B HAOJII0/Ia€MOM SIBJICHUU, J€1aTh BHIBO/IBI;

e (opmupoBaHue yMmeHus pemaTh (U3MYECKUE 33aydl pa3HBIX ypOBHEU
CJIOKHOCTH,;

® pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce MPHUOOPETEHHS 3HAHUN C MCITOJIH30BAHUEM Pa3IMYHBIX
MCTOYHUKOB HH(OpMAIUM M COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTHI;
yMeHu# (opMyIupoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO IO OTHOILICHUIO
K pusnueckoit nHopMalnu, MOJy4aeMoOl U3 pa3HbIX UCTOYHUKOB;

® BOCIIHUTAHUE YYBCTBA TOPJOCTH 33 POCCUUCKYIO (PU3HUECKYIO HAYKY.

OcBoenue kypca O/l «Puszuka» npeamnonaraetT peueHue Cleayoux 3a1a4:

e mpuoOpeTeHue 3HaHUN O (QyHIAMEHTATBHBIX (PU3NUECKHX 3aKOHaX,
JeKAIUX B OCHOBE COBPEMEHHOW (M3MUECKOW KapTHHBI MHUpPA, TPHUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB M MPOU3BOJICTBEHHBIX MPOIIECCOB, O Hanbosee



BaXXHBIX OTKPBITHAX B 00JacTH (PM3UKH, OKA3aBIIUX ONPEIEIISAIONIEE BIUSHUE HA
pa3BUTHE TEXHUKH U TEXHOJIOTHH;

® TNOHMMaHHE (PUBNYECKON CYIIHOCTH SIBICHUH, MPOSBISAIONIUXCS B paMKax
IIPOU3BOJICTBEHHOU J€ATEIbHOCTH;

® OCBOCHHE CIOCOOOB HCIIOJIb30BAHUSA (PU3MUECKUX 3HAHUU Ui PEIICHUs
IPAKTUYECKUX U MNPO(PECCHOHANBHBIX 337ay, OOBSCHEHUS SBJICHUN MPHUPOJBI,
IPOU3BOJCTBEHHBIX M TEXHOJOTMYECKUX MPOLECCOB, NPUHLMIIOB JEHCTBUS
TEXHUUYECKUX IPUOOPOB U YCTPOHCTB, 00ecneueHns 0€3011aCHOCTH POU3BOICTBA U
OXpPaHbI IPUPOJIBL;

e (¢opMupoBaHME YMEHUW pemarh y4eOHO-TIPAKTUYECKHE  3a7auu
buznyecKoro coaepxkaHus ¢ yu€Tom npodeccuoHalIbHOM HAIIPaBICHHOCTH;

® IpUOOpETEHUE ONbITA IO3HAHUS U CAaMOIIO3HAHMSI; YMEHHUI CTaBUTH 3a7a4u
U peuiath MpoosieMbl ¢ y4€TOM NMpoQecCUOHANIbHON HANIPaBIECHHOCTH;

e (opmMupoBaHME YMEHHMI HCKaTh, aHaJIU3UpPOBaTh U 00padaThIBAThH
bu3nYecKyr0 HTHPOPMALIHIO C YYETOM NMPOoPeCcCUOHANTBHOW HAITPaBIEHHOCTH;

® [IOATOTOBKAa OOYYAIOMIMXCA K YCIEIIHOMY OCBOCHHIO JUCUUIUIMH H
MoAyJell MpodecCHOHANBHOrO LUKIA: (DOPMUPOBAHUE y HUX YMEHUH M OIbITA
JESITeTPHOCTH, XapaKTePHBIX Uil Tpodeccuid / MOIMKHOCTEW CIyKalluX WA
CHELMAJIBHOCTEH, TMOJy4aeMbIX B  NPOPECCHOHANbHBIX  00pa30oBaTeNIbHBIX
OpraHu3alusIX;

® [OArOoTOBKa K (OpMHUPOBaHMIO OOLIMX KOMIIETEHUUH OyIyIero
CHELMAIUCTa: CaMOOOpa30BaHUs, KOMMYHHUKALUU, IPOSIBICHUS TPa)KIaHCKO-
MaTPUOTUYECKON MO3ULINH, COTPYAHUYECTBA, IPUHATHS PEIICHUN B CTAHAAPTHOMN U
HECTAaHJApPTHOM  CHUTyalUsX, MPOECKTUPOBAHMS, NPOBEACHUS  (U3HUYECKUX
u3mMepeHud, HPPeKTUBHOTO U  OE30MaCHOr0  MCHOJIb30BAHUSI  PA3TUUYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIIOJCHMS MpaBWUJ OXpaHbl Tpyda npu padore c
buznueckuMu nprudopamMu U 000pyA0BAHUEM.

OcobeHHOCTh (POPMHUPOBAHUS COBOKYMHOCTH 3a/lay U3y4eHUs] (PU3UKH IS
CUCTEMBI ~ CpeAHEero npo(eccHOHaTbHOTO  OOpa30BaHMs  3aKIIOYaeTCs B
HEOOXOJMMOCTH peanu3aiuu NpodecCHOHATBbHON HANpaBIEHHOCTU pelIaeMbIX
3as1a4, yuéra 0cOOeHHOCTEN chephl NeITeTbHOCTH OYAYIUX CIICIIHAIUCTOB.

B pesynbraTe 0ocBOCHUS JUCIUTIMHBI 00YUYaAIOIIUICS J0J1KEeH 3HATD.

® CMBICH TMOHATUN: (PU3UYECKOE SBJICHHE, THUIOTE3a, 3aKOH, TEOpHs,
BEILECTBO, B3aMMOJICUCTBHUE, DJIEKTPOMAarHUTHOE II0J€, BOJIHA, (DOTOH, aToM,
aTOMHOE SIAPO, HOHU3ZUPYIOIINE U3ITyYCHUS;

e CMBICH (PU3MYECKUX BEJIMYUH: CKOPOCTh, YCKOpDEHHE, Macca, CHuia,
UMITYJIbC, pab0OTa, MEXaHWYEeCKas HDHEPTvs, BHYTPEHHSS HHEprus, abCoIroTHas
TEeMIEpaTypa, CPEAHsST KUHETHUYECKas HSHEPrusl YacTHI] BEIIECTBA, KOJIMYECTBO
TEIUIOTHI, 3JIEMEHTAPHBINA JJIEKTPUUECKUN 3aps;

® CMbICH (DU3UYECKUX 3aKOHOB KJIACCMUECKOW MEXaHUKH, BCEMHUPHOTO
TATOTEHHUs, COXPAHEHWs DHEPIrUH, HWMIYJIbCAa M DJIEKTPUYECKOrO  3apsia,
TEPMOJIUHAMUKH, JJIEKTPOMArHUTHOU UHIYKUUHU, (HOTOIPPeKTa;

® BKJAJ POCCHUICKHX M 3apyOeXHbIX YUYEHBIX, OKa3aBIIUX HauOoObIlIee
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BJIMSIHUE Ha Pa3BUTUE PU3UKU;

B pe3ynbTaTe 0CBOEHUS JUCHUIUIMHBI 00yYarOIIUICS H0JIKeH YMeTh:

® TIPOBOAUTH HAOIIOICHUS, TNIAHUPOBATH U BBITIOIHATH IKCIICPUMEHTHI,

® BBIJBUraTh TUIIOTE3bI U CTPOUTH MOJIENH,

® IIPUMEHATH IIOJyYEHHblE 3HAaHUA 10 (U3NKE 1 OOBICHEHUS
Pa3HOOOpPa3HBIX PU3NUECKUX SBJICHUI U CBOICTB BEILIECTB;

® IIPAKTHUYECKH MCIOJIb30BaTh (PM3NUYECKUE 3HAHUS;

® OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYUHOM MH(OpMaLuy;

® UCIOJB30BaTh NPUOOPETEHHBbIE 3HAHMA U YMEHHUS JJIs  pPELICHUs
OPAKTUYECKUX 3aJad I[IOBCEJHEBHOM JKM3HHM, oOecrneueHus Oe30MacHOCTH
COOCTBEHHOW KWM3HH, pAalMOHAJIBHOIO HIPUPOJONOIB30BAaHUS M  OXpaHbl
OKPY KAIOIEH Cpebl.

® OMUCHIBATH U OOBACHITH (PU3NUECKHUE ABJICHHUS M CBOMCTBA TENI: CBOMCTBA I'a30B,
KUIKOCTEH W TBEPABIX TEN; 3JEKTPOMArHUTHYIO HHAYKIHIO, PACHpPOCTPAHEHHE
AIIEKTPOMArHUTHBIX BOJTH; BOJTHOBBIE CBOMCTBA CBETA; M3JTyUYEHHE U MOIIIOIIEHUE CBETA
aToMoM; GoTO3((PEeKT;

® OTJIMYATh TMIOTE3BI OT HAYYHBIX TEOPUH;

e JieaTh BHIBOJbI HA OCHOBE SKCIIEPUMEHTAIBHBIX JIaHHBIX;

® [IPUBOAUTH MPUMEPHI, MOKA3BIBAIOIIUE, YTO: HAOIIOJAECHHS U SKCIIEPUMEHT
SBJIAIOTCS. OCHOBOM JIJIsl BBIIBM)KCHHSI TUIIOTE3 M TEOPHi, MO3BOJISIOT POBEPUTH
VUCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (PU3NYECKAsl TEOpHUs NaeT BO3MOXKHOCTH
OOBSICHATH U3BECTHBIE SBJICHUS IMPUPOJBl U Hay4HbIE (DAKTHI, MPEACKA3bIBATh CLIE
HEU3BECTHBIC SBJICHMUS,;

® IIPUBOIUTH IPUMEPHI IPAKTUUECKOTO UCIIOJIb30BaHUS (PU3NUECKUX 3HAHUM:
3aKOHOB MEXAaHUKH, TEPMOJUHAMUKM U DJIEKTPOAMHAMUKH B DHEPrETHUKE;
pa3IUYHBIX BHIOB JJIEKTPOMATHUTHBIX H3JIYYEHUN JUIsl Pa3BUTUA paguo H
TEJIEKOMMYHUKALIMA, KBAaHTOBOW (PU3MKK B CO3JIaHUU SIEPHOU HSHEPIeTUKH,
JIa3€pOB;

® BOCIPUHUMMATh M Ha OCHOBE IMOJYYEHHBIX 3HAHUN CaMOCTOSATEIBHO
OllcHUBaTh HWHQOpMaIMio, cojaepxairytocs B cooOmeHusx CMU, Unrtepnere,
HAy4YHO-TIOMYJISIPHBIX CTAThSX.

® IIPUMEHATH MOJyYE€HHbIE 3HAHUS JUISl pellieHus (PU3NUECKUX 3a/1a4;

e ompenensaTh xapakrtep (Quiznueckoro mpoiecca mno rpaduky, Tadmuie,
popmyne’;

U3MEPATH Pl PU3MUECKUX BEJIMUYMH, TPEACTABIISS pPe3yIbTaThl U3MEPEHUH C
YYETOM HX MOTPELIHOCTEN.

1.2.2. Ilnanupyemble pe3yJibTATHI OCBOCHHSI 001Ie00pa30BaTENbHOM
aucUIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne TUCIUILIMHA UMeeT pu popmupoBanuu u pazsutuu OK u
[1K.



Koa u HaumeHoBaHue
¢GopmMupyeMbIX KOMIIETEH U
OK 01. Bri6upats criocoOsbr
peuieHus 3ana4y
npodeccnoHanbHOM
NEeATEIbHOCTH NPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCIHHUIIJINHBI

Oommnmel

B yacT TPY10BOr0 BOCIIUTAHUS:

- TOTOBHOCTb K TPYJly, OCO3HAHHUE LIEHHOCTU
MacTepcTBa, TPYA0I00HE;

- TOTOBHOCTb K aKTUBHOM J1€ATEIIbHOCTH
TEXHOJIOTUYECKOM U COLMaIbHON HalpaBIEHHOCTH,
CHOCOOHOCTh MHULIUUPOBATD, INIAHUPOBATH U
CaMOCTOSITEJILHO BBIMOJIHATh TAKYIO JESTEIbHOCTD;
- HHTEpEeC K pa3InyHbIM chepam npodeccuoHaIbHON
NeSITEbHOCTH,

OsiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NO03HABATEJILHBIMM JeHCTBUSIMU:

a) 0a30Bble JOTHYeCKHE JelCTBHS .

- CaMOCTOATEJIbHO (pOpMyIINPOBaATh U
aKTyaJIn3UpOBaTh MpoOIeMy, paccMaTpUBaTh €
BCECTOPOHHE;

- YCTaHABIIMBATh CYIECTBEHHBIH MPU3HAK WIIN
OCHOBaHUS JJI CPAaBHEHMSI, KJIaCCU(PUKALINN U
00001eHMS,

- OIPENENATDh LEIH e TEIIbHOCTH, 33/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKEHMUS,;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LENAM, OLICHUBATh PUCKU
NOCIIEACTBUM IEATENBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJIEHUE NIPU PELICHUH
KHU3HEHHBIX Tpo0IeM

JucuunjauHapHble2

- copMUpOBaTh MPEICTABICHUS O POIM U MECTe
GU3MKH W acTPOHOMHH B COBPEMEHHOW HAayYHOUH
KapTUHE MUPA, O CUCTEMOOOpasyroIel poiau (PU3NKU B
pPa3BUTHHM  €CTECTBEHHBIX  HAayK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTMM, O BKJIAN€ POCCHUUCKUX W
3apyOeXHbBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKHU;
INOHUMaHUE (PU3MUECKOM CYLUIHOCTH HaOII0AaeMbIX
SBJIICHUA MHKPOMMpA, MaKpoMuUpa M MEraMmupa;
NOHMMAHHUE POJIM AaCTPOHOMHHM B IIPAKTHYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M JAJBHEHIIEM Hay4HO-
TEXHUYECKOM  pPa3BUTUH, poiau  (u3uku B
¢dbopmMupoBaHUM  Kpyrozopa M  (PYHKIHOHAIBHON
IPaMOTHOCTH 4Y€JIOBEKA Ul PELICHHs NPAKTUYECKUX
3ajay;

- copMUpPOBATh YMEHUS peIllaTh pacueTHbIE 3a7auu C
SIBHO 3aJaHHOW (DM3MYECKOM MOJENbI0, HCHOIb3Ys
(u3nyecKkre 3aKOHbI ¥ IPUHLHUIIBI, HA OCHOBE aHAIN3a
yCIIOBUSL 3aJaud BBIOMpATh (U3MUECKYI0 MOJEIb,
BBIICNATh  (PU3MYECKUE BEIUYMHBI M (HOPMYIIBI,
HE0OXOIUMBIE IS €€ pPeLeHUs], IPOBOJIUThH PACUETHI U
OLICHUBATh  PEAJbHOCTh TMOJYYEHHOTO 3HAYCHMUS
(¢u3nueckoil  BETMYMHBI; pellaTh KauyeCTBEHHBIE
3a/layM, BbICTpauBasi JIOTMUECKHU HEMPOTHBOPEUHUBYIO
LIENIOYKY PpacCyKIEHUM C ONOpOil Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

- BJIaJAeThb OCHOBOIOJAraloIMMU  (U3NUECKUMU
MOHATHSIMM W BEJIMYMHAMM, XapaKTEPU3YIOLIMMHU

1 YKasblBatoTca GpopmMmupyemblie IMYHOCTHbIE U MeTanpeamMeTHble pe3ynbTatbl M3 PrOC COO (B nocneaHel peaakumm ot 12.08.2022) B oTrnaronbHo popme
2 AncumnanHapHble (NpeameTHble) pe3ybTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX NOMHbIM NepedHem Bo PFOC COO (B nocneaHen peaakumm ot 12.08.2022 ans
6a30Boro u yrnybseHHoro yposHa obyyeHus



0) 0a30BbIe HCCIeA0BaTEeILCKUE TelHCTBHA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKON
HpOeKTHOf/’I ACATCIIbHOCTH, HABBIKAMU PAa3pPCUICHUA
npo0Jem;

- BbIABJIATH NPUYIUMHHO-CIICACTBCHHBIC CBA3U U
AKTYAJIM3UPOBATH 3a/1a1y, BBIABHUI'ATb TUIIOTEC3Y €€
pCelICHUS, HAXOAUTH ApTYMCHTBI JJIsI JOKA3aTCIILCTBA
CBOUX YTBep)KHGHHfI, 3aaaBaThb MapaMCTphbl U
KpUTEpUH PELICHN,

- AHAJIM3UPOBATD IMOJIYUYCHHBIC B XOAC PCIHICHUA
3ala4M pC3yJibTaThl, KDUTUYCCKHN OUCHHUBATL UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENILHYIO U
MPAKTUYECKYIO0 00JIACTH KUZHEEATEIbHOCTH;

- YME€Tb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpPEeIMETHBIX O0IacTei;

- BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIbHBIE
MOAXO/bI U PEIICHHUS;

- cCOCOOHOCTh MX MCIOJIb30BAHUS B
MO3HABATEJILHOW U COIMAIIbHOM MPAKTUKE

(u3ruecKkre mpoIecchl (CBSI3aHHBIMH C MEXaHUYECKUM
JBUKEHUEM, B3aUMOJICUCTBUEM TEJl, MEXaHUUYECKUMU
KOJICOAHWSIMH ¥ BOJHAMH;, aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHMEM BEILECTBA, TEIUIOBHIMU MPOLECCaMU;
ANEKTPUUECKUM u MOJISIMH,
ANMEKTPUUECKUM TOKOM, ANIEKTPOMArHUTHBIMU
KOJICOAHUSIMA ¥ BOJTHAMH;, ONITHUYECKUMHU SIBJICHHUSIMH,
KBaHTOBBIMU  SIBJICHHSIMH, CTPOCHHEM aroMa |
aTOMHOTO  fAJlpa, pPaJAUOAKTUBHOCTHIO); BIIAJICHUE
OCHOBOTIOJIATAIOIITUMHU ACTPOHOMUYECKUMHU
MOHSTUSIMU, MO3BOJISIOIIUMU XapaKTepu30BaTh
IIPOLIECCHI, MPOUCXOIAIIME HA 3BE34aX, B 3BE3JHBIX
CUCTEMax, B MEXraJaKTUUECKOW Cpene; JBHUKEHUE
HEOECHBIX TeJ, IBOJIIOLINIO 3Be3]] 1 BeeneHnHoii,

- chopMupoBaTh yMEHUs MIPUMEHSATH
OCHOBOTIOJIATAIOIINE  ACTPOHOMHYECKHUE  IOHSTHUA,
TEOpPUU U 3aKOHBI JJs aHanu3a U OOBSICHEHUS
(u3MYECKUX TPOIECCOB, MPOUCXOIAIINX Ha 3BE3/1aX, B
3BE3/IHBIX CHUCTEMax, B MEXKTaJIaKTUYECKON cpere,
JIBUKEHHUST ~ HEOECHBIX TeJ, OBOIIOLMU 3BE3[ H
Bcenennoi;

- BJIaJIETh 3aKOHOMEPHOCTAMHM, 3aKOHAMHU U TEOPUSIMU
(3axoH BcemupHoro Tsirorenus, 1, II u Il 3akonsr
HproToHa, 3aK0H coXpaHEHUs MEXaHUYECKOU SHEPTHH,
3aKOH COXPaHEHUs UMITYJIbCa, TPUHITATI
CYTIEPIIO3HIINH CHJI, TPUHITUI PaBHOIIPABHOCTH
WHEPIMATBHBIX CUCTEM OTCUETa; MOJICKYIISIPHO-
KHHETHYECKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, TIEPBBINA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHUsI AIICKTPUUECKOTO 3aps/ia, 3akoH KyioHa,
3akoH OMa Ji71s y4acTka 1enu, 3akoH Oma 1151 HOJTHOM
AIIEKTPUYECKON 11enH, 3aKoH J[>koyis - JIeHia, 3akoH

MarouTHbBIM



OK 02. Mcnonb30BaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJM3a ¥ HHTePIPETAIlUU
nHpopManuu, u
MH(POPMAIIMOHHBIC TEXHOJIOTUU
JUTSL BBITIOJTHEHMS 3314
npodeccnoHanbHOM
NesITeNbHOCTH

B 06.1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

- ¢hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKHU U OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOTO Ha
JUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MecTa B MOJIUKYJIbTYPHOM MUDE;

- COBEPIIECHCTBOBAHUE S3BIKOBOM M YUTATENBCKON
KyJbTYpPBI KaK CPEICTBA B3aUMOJICHCTBUS MEXKTY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HaHHE LIECHHOCTU HAy4YHOU JESTEIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO U
HCCICOOBATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U
B I'pyIIIIE;

OBiaieHHe YHHBEPCAJIBHBIMH Y4e0OHBIMHI
MOo3HaBaATC/JIbHbBIMU HeﬁCTBHﬂMH:

B) padora ¢ unopmaumeii:

- BJIaACTh HABbIKaMU IMOJIYYCHUA I/IH(l)OpMaHI/II/I nu3
HCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO
OCYHIECTBIISATh OUCK, aHAIN3, CHCTEMaTU3aLIUIO U
MHTEPIIPETALNIO UH(POPMALIUY Pa3IMYHBIX BUIOB U
dbop™m mpeacTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (OopMaTaxX C yUYETOM
Ha3zHaueHUs UH(OPMAIINU U 1IEJICBON ayAUTOPHUH,

ANIEKTPOMArHUTHON WHAYKIIUH, 3aKOH COXPAaHEHUS
SHEPI'UH, 3aKOH MPSMOJIMHEHHOT0 pacpoCcTpaHEeHUs
CBETAa, 3aKOH OTPAKEHUS CBETA, 3aKOH IIPEJIOMIICHUS
CBETa; 3aKOH COXPAaHEHUS YHEPTUH, 3aKOH COXPAHCHHS
HMITyJIbCa, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsa,
3aKOH COXpPaHEHHS] MacCOBOI'0 YHUCIIA, TIOCTYJIaThl
Bbopa, 3aKoH paguoakTHBHOIO pacnajia); yBEpeHHOE
UCIIOJIb30BaHKUE 3aKOHOB U 3aKOHOMEPHOCTEN NpHU
aHanu3e PU3NIECKUX SIBICHUHA U TPOLIECCOB

- YMETh YUUTHIBATh IPAHULIbl IPUMEHEHUS U3yUEHHbIX
(bu3nyeckux Mojesel: MaTepuaibHas TOUKa,
MHepLHabHasi CUCTEMa OTCUeTa, UealbHbIH ras;
MOJIENIU CTPOEHUS ra30B, KHUJIKOCTEH U TBEPIBIX TeJ,
TOUYECUHBIN AJIEKTPUUECKUN 3apsij, AepHAs MOJIEINb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO si/ipa IpH
peieHny GU3NYECKUX 3a/1au



OK 03. ITnanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHansHOE U
JIMYHOCTHOE Pa3BUTHE,
PEANPUHIMATENbCKYIO
JeSTeTbHOCTD B
npodeccruonanbHO chepe,
WCTIOJIb30BaTh 3HAHUS 110
(buHaHCOBOW I'PaMOTHOCTH B
Pa3MYHBIX KU3HEHHBIX
CUTYyaIHsIX

BBIOMpAsi ONTUMANIBHYIO ()OPMY TIPEICTABICHUS U
BU3YyaJIU3aIiH;

- OLICHUBATh JIOCTOBEPHOCTH, IETUTUMHOCTD
uH(pOpPMaINH, €€ COOTBETCTBHUE ITPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCTIOJIB30BATh CPEACTBA HH(POPMAITUOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHM3aMOHHBIX 33Ja4 ¢ COOII0IEHNEM TPeOOBaHUM
OPrOHOMUKH, TEXHUKH O€301aCHOCTH, THTHEHBI,
pecypcocOepexeHns, MPaBOBBIX U 3THYECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH;

- BIIaJIETh HaBBIKAMU PACIIO3HABAHUSA U 3aIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€301aCHOCTH
JUYHOCTH

B 00/1acTH 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
-- cOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHU,
TUYECKOT'0 TIOBEJICHHUS;

- CITIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIE PEIIECHUs], OPUEHTUPYSACh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOEHUE
yCTOMYHUBOTO OyyIIEro;

- OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTEISIM U
(unM) IpyruM 4ieHaM CeMbH, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUS LIEHHOCTEN CEMENHOU
KU3HHU B COOTBETCTBUU C TPATUIHSIMU HAPOJIOB
Poccuwn;

OsJiaieHne YHUBEPCAJIBLHBIMH PeryissTHBHBIMH
NeMCTBUSAMMU:

a) CaMOOpraHu3anMs:

- BIIaZIETh OCHOBHBIMU METOJIJaMH HAYYHOTO TTO3HAHMS,
UCTIONB3YEMBIMU B (PU3HKE: MPOBOJUTH MPSIMBIE U
KOCBEHHBIC U3MEPEHUS PU3NIECKUX BETUYHH,
BbIOMpasi ONTUMANBHBIN CTIOCO0 U3MEPEHHUS U
UCTIOJB3YS U3BECTHBIE METO/IbI OIIEHKU MOTPEITHOCTEN
W3MEpEHUH, MPOBOIUTH MCCIIE0OBAHNE 3aBUCUMOCTEH
(U3HYECKUX BEIMYMH C UCTIOJIB30BAHUEM TIPSIMBIX
U3MEpEHUH, OOBSICHSATD MOJyYCHHBIC PE3yIbTATHI,
HCIIOJIB3YS (PU3MUCCKHUE TCOPUH, 3aKOHBI U TIOHATHS, H
JieaTh BBIBOJIBI; COOJIOIaTh MpaBuiia 0€301macHOTO
TpyJa Py IPOBEIACHUH UCCIICIOBAaHUH B paMKax
y4e0HOT0 SKCIIEpUMEHTA U yUeOHO-
HCCIIeIOBATEIILCKOM JICITETLHOCTH C MCIIOIh30BaHHEM
U (QPOBBIX H3MEPUTETHHBIX YCTPONCTB H
nabopaTopHOro 060pyoBanus; CHOPMHUPOBAHHOCTH
MIPEICTABICHHUI O METOJaX MOMyUYeHHUsI HAyYHBIX
ACTPOHOMUYECKUX 3HAHUI



- CaMOCTOSITENIBHO OCYIIECTBIIATH I03HABATEIbHYIO
JESITEIIbHOCTb, BBISBIISITH IPOOJIEMBI, CTABUTH U
dbopMyIMpoBaTh COOCTBEHHBIC 3a/1a4H B
00pa3zoBaTesbHON JeATEIbHOCTH U KU3HEHHBIX
CUTyaIusX;

- CaMOCTOSITEILHO COCTABIISATH IJIaH PEIICHUS
IPOOJIEMBI C YUETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUN;

- 1aBaTh OILIEHKY HOBBIM CUTYAaIIUsIM;

C1oco0cTBOBATH (POPMUPOBAHUIO U MTPOSIBICHUIO
HIMPOKOH IPYTUIINH B PA3HBIX 00IaCTSIX 3HAHUH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30oBaTeNbHBIN U
KYJbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BATh MpUEMbI peIeKCHH JIJIsl OLIEHKH
CUTYyalli, BEIOOpa BEPHOTO PEIICHHS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

B) IMOLMOHAJIBLHBIH HHTEJJICKT, MPeInoJiaraumui
c¢OopMHPOBAHHOCTH:

BHYTPEHHEH MOTHBAIlMH, BKJIIOUAIOIIEH CTpEMIIEHUE K
JOCTH>KEHUIO LEIH U YCIIEXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATh, UCXOIS U3
CBOHX BO3MOXKHOCTEH;

- DMITATHH, BKJITIOYAIOIIEH CITOCOOHOCTh TOHUMATh
SMOITMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBATH €TI0
MIPU OCYIIECTBICHUH KOMMYHUKAIINH, CTIOCOOHOCTB K
COYYBCTBHIO U COTIEPEIKNBAHHIO;

- COITMATTbHBIX HaBBIKOB, BKITIOYAIOIITUX

CIOCOOHOCTH BBICTPAWBaTh OTHOIIEHUS C APYTHMH
JOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U
paspemnarh KOH()IUKTHI
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OK 04. DddextnBHO
B3aMMOJICHCTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

OK 05. Ocy1iecTBisTh YCTHYIO U
MUCHMEHHYIO KOMMYHHUKAITUIO Ha

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U
CaMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHHE HaBBIKAMU Y4eOHO-MCCIIE0BATENBCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;
OgiaeHue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMU 1eCTBUAMM:

0) coBMecTHasi 1eITeJIbHOCTD.

- IOHUMATh U UCIIOJIb30BaTh NIPEUMYIIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHAMATH LIEJIA COBMECTHOM JEATENBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBHUS 1O €€
JIOCTH>KEHUIO: COCTaBJIATH IUJIaH JAeUCTBUM,
pacupenesnsiaTh pojid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM paboTHI;

- KOOPJIMHUPOBATH U BBINIOJHATH PabOTy B YCIOBUSIX
peabHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMOJICUCTBUSI;

- OCYILECTBIIATH [IO3UTUBHOE CTPATETUYECKOE
[IOBEJICHUE B PA3JIMYHBIX CUTYALUX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OByaieHHe YHHBEPCAJIbLHBIMH PeryJsiTUBHbIMU
NeMCTBUSAMMU:

') MPUHATHE ce0si U APYTUX JIIO/Aei:

- IPUHUMATh MOTUBBI U @pPTYMEHTHI APYTUX JIFOJEH
IIPU aHAJIN3€E PE3YJITATOB AEATEIbHOCTH;

- IPU3HABATh CBOE NIPABO U MPABO APYTUX JIFOJEH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3ULIMH IPYTOro YeJI0BEKa

B o0s1acTH 3cTeTHY€CKOr0 BOCIIUTAHUS:

- CTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAs

- OBJIAJICTh YMCHUSAMU paGOTaTB B I'pynrie ¢
BBIITOJIHCHHUEM PA3JIMYHBIX COIMUAJIBHBIX poneﬁ,
TUTAHUPOBATH paboTy TPYNIIBI, pAlIHOHATIEHO
pacnpeacisATb ACATCIbHOCTh B HECCTAHAAPTHBIX
CUTyalusaXx, aICKBATHO OUCHWBATDH BKJIAJ KaX0ro U3
YYAaCTHMKOB I'PYIIIIBI B PELIEHUE PACCMAaTPUBAEMOM
poOIIeMbI

- YMETh PacloO3HaBaTh (PU3HUECKUE SIBICHUS
(mpouiecchl) 1 OOBSICHATH MX HA OCHOBE M3YYEHHBIX
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rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eTOM 0coOeHHOCTEH
COLMAJIILHOIO U KYJIBTYPHOI'O
KOHTEKCTa

OK 06. ITposiBisIT rpaxaaHCKoO-
MATPHOTHIECKYIO MTO3UITHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
MTOBEJIEHHE HA OCHOBE
TPaIULIUOHHBIX
0011IeUeI0BEUEeCKUX LIEHHOCTEH, B

ACTETUKY HAyYHOT'O TBOPUECTBA, IPUCYIIETO
¢u3nueckoii Hayke;

- CIIOCOOHOCTD BOCIIPUHUMATDL PA3JIMYHBIC BUbI
HCKYCCTBA, TpaAULIU 1 TBOPUYCCTBO CBOCTO U APYTUX
HapOJIOB, OIYIIATh YMOLMOHAIBHOE BO3/ICHCTBIE
HCKYCCTBA;

- Y6C)KI[GHHOCTB B 3HAYUMOCTHU IJIA JIMYHOCTH U
o0I1ecTBa OTEYECTBEHHOTO U MUPOBOTO UCKYCCTBA,
THUYECKUX KYJIbTYPHBIX TPAJAULIMI U HAPOJAHOTO
TBOPYECTBA;

- FOTOBHOCTbH K CAMOBBIPAXKCHUIO B PA3HBIX BUJAX
UCKYCCTBA, CTPEMJICHHE TIPOSBIIATH KauecTBa
TBOPYECKOH JIMYHOCTH;

OgJaieHHe YHUBEPCAIbHBIMH
KOMMYHHKATHBHBIMH JAeiiCTBHSIMH:

a) o01IeHue:

- OCYILIECTBJIATh KOMMYHHKAIIUU BO BCeX cdepax
KHU3HH,

- pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOLICHUS,
NOHUMAaTh 3HaYEHHUE COLMAIIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKM KOH(DIUKTHBIX CUTyallui
U CMATYaTh KOHMIUKTHI;

- Pa3BEpHYTO M JIOTMYHO M3J1araTb CBOKO TOUKY
3pC€HUSA C UCIIOJB30BAHNEM A3BIKOBBIX CPCIACTB

- OCO3HaHHE 00YYarOIIUMUCS POCCUHCKOI
IPaKTaHCKOW HJIEHTHUYHOCTH;

- [IeJICHAIIPABJIECHHOE Pa3BUTHE BHYTPEHHEN O3ULIUN
JUYHOCTH HAa OCHOBE IyXOBHO-HPAaBCTBEHHBIX
LeHHOoCTeN HapoaoB Poccuiickont Penepanny,
HUCTOPUYECKUX U HALIMOHAIbHO-KYJIBTYPHBIX

3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
MPSMOJIMHENHOE ABM)KEHUE, CBOOOJHOE NAJCHUE TEll,
JBUKEHHE 110 OKPYKHOCTH, UHEPLIUS,
B3aMMOJICIICTBUE Te, KoJeOaTeIbHOe IBKCHHUE,
PE30HAHC, BOJIHOBOE JIBHXKEHUE; U Dy3us,
OpOYHOBCKOE JIBUKEHHUE, CTPOCHHE KHUIKOCTEH U
TBEP/BIX TEJ, HI3MEHEHUE 00beMa Tell PU HarpeBaHUH
(oxJaxkeHun ), TEIIOBOE PaBHOBECHE, UCTIAPEHHUE,
KOH/JIEHCAIUs, [JIaBJICHNE, KPUCTAJUIM3ALMS, KUTIEHHE,
BJIQ)KHOCTh BO3/yXa, CBSI3b CPEAHEN KNHETUYECKON
SHEPTUU TEIJIOBOTO JABHKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIIepaTypoil, MOBBIIIEHUE JaBJICHUS
rasa IpH1 €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXy lapaMeTpaMH COCTOSIHUSA T'a3a B
U30IpoLeccax; MEKTpU3alus Tej, B3auMoeicTBre
3aps/10B, HarpeBaHUE MPOBOJHUKA C TOKOM,
B3aMMOJIEHCTBUE MarHUTOB, AIEKTPOMAarHUTHAS
MHAYKIHS, JeMCTBME MarHUTHOTO 110JIsI HA TPOBOIHUK
C TOKOM M JIBWXKYIIUNCS 3apsijl, JEKTPOMAarHUTHbIE
Kosie0aHMsI U BOJIHBI, IPSIMOJIMHEHHOE
paclpoCTpaHEHUE CBETA, OTPAXKECHHE, TPETOMIICHUE,
uHTepepeHIys, AMdpaKys U NOIIpU3aIMs CBETa,
ucrepcus cBeTa; GoTodIeKTpudeckuii 3 exT,
CBETOBOE JIaBJICHNE, BOSHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOAOPO/A, €CTECTBEHHAs U
HCKYCCTBEHHas paJiMOaKTUBHOCTh

- chopmupoBaTH YMEHUSI IPUMEHATDH MOJyUYEeHHBIE
3HAHUS ISl OOBSICHEHHUS YCIIOBHUI MPOTEKaHUS
(bu3MYeCKUX SIBICHUN B IPUPOJIE U IS IPUHSATHUS
MIPAKTUYECKUX PELICHUI B TOBCEAHEBHOM )KU3HU IS
obecrieyeHns 6€30MaCHOCTH MPH 0OpaIIEHUH C
OBITOBBIMU IPUOOPAMHU M TEXHUYECKUMU
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TOM 4HCJIE C y4ETOM
rapMOHU3aLUN
MEKHAIMOHAJIbHBIX U
MEKPEJIMTUO3HBIX OTHOLIEHHU,
MIPUMEHSATH CTaHAAPThI
AHTUKOPPYILIMOHHOTO TTOBEICHUS

TpaguInid, OPMHPOBAHNE CUCTEMBI 3HAUUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MUPOBO33PEHH,
IIPaBOCO3HAHUs, YKOJIOTUYECKOMN KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTb LU U CTPOUTH )KU3HEHHbBIE
IIJIaHBL;

B yacTu rpaxkIaHCKOro BOCIMTAHUSA:

- OCO3HAaHHUE CBOUX KOHCTUTYLIMOHHBIX IPaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U IIPABOIIOPSJIKA;
- IPUHATHE TPAJULIMOHHBIX HALIMOHAJIbHBIX,
0011e4€eI0BEYECKUX TYMaHUCTUUECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IIPOTUBOCTOSTH UAE€0JIOTUN
JKCTpEeMH3Ma, HallMOHAIN3Ma, KceHO(hoouu,
JUCKPUMMHALIMY 10 COLUATbHBIM, PEITUTUO3HBIM,
PacoOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JACATEIBHOCTD B
MHTEpecax rpa)/1aHCKOro oOIIecTBa, y4acTBOBATh B
caMOyTIpaBJIeHHH B 00111e00pa3oBaTeIbHOM
OpraHU3alyy U IeTCKO-IOHOLIECKUX OpraHu3anusix;
- YMEHHE B3aUMOJCHCTBOBATh C COLIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX (DYHKIUAMU U
Ha3HA4YCHHEM;

- TOTOBHOCTh K TYMaHHUTApPHOM 1 BOJIOHTEPCKOMN
JIEATEIbHOCTH;

NATPHOTHYECKOr0 BOCIIUTAHUSA:

- chopMUPOBAaHHOCTH POCCUNUCKON TPAKIaHCKOM
UJEHTUYHOCTH, TATPUOTU3MA, YBAXKECHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH nepea PoauHoi,
rOpJIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOM A3bIK U
KYJbTYpY, IPOLUIOE U HACTOSIILEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

YCTPOMCTBAMH, COXPAHECHHUS 3[I0POBbS U COOTIOACHHUS
HOPM 3KOJIOTHYECKOTO TIOBEAEHUS B OKPYKAIOLLIEH
cpelie; TOHUMaHue HEOOXOAMMOCTH IPUMEHEHUS
JOCTHXKEHUH (PU3UKU U TEXHOJIOTUH st
PaLMOHAIIBHOTO MTPUPOAOIIOIB30BAHUS



- ICHHOCTHOE OTHOLIEHUE K FOCYJapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U PUPOAHOMY HACIIEIUIO,
naMATHHKaM, TpaJaullusM HapooB Poccun,
JTOCTXKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPY/JIE;

- ujieliHast yOeK1I€HHOCTh, TOTOBHOCTH K CITY>KEHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cy1b0y;
OCBOCHHBIC 00YJAOIIUMHUCS MEKIIPEIMETHBIE
MOHSITUS U YHUBEPCAJIbHBIC yUeOHBIC IEUCTBUS
(perynaTUBHBIC, TIO3HABATEIIbHBIC,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTD UX MCIIOJIL30BaHUS B ITI03HABATEIHLHOM
Y COIUAJIBHOM MPAKTUKE, TOTOBHOCTH K
CaMOCTOSTEJIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO yUeOHON AESITeTbHOCTH,
OpraHu3aIy y4eOHOTO COTPYAHUUYECTBA C
MeAarorndyecKuMu pabOTHUKAMU U CBEPCTHUKAMH, K
YYacTHIO B TOCTPOEHUU WHIMBUIyaTbHOU
00pa3oBaTeNbHOI TPAeKTOPHUH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-

HCCIIEIOBATENILCKOM, IPOEKTHON U COLMAJILHOU

JESATEIBHOCTH
OK 07. ConenctBoBaTh B 00s1acTH 3K0J10rH4€CKOr0 BOCIIUTAHMS - chopmMHpoBaTH YMEHUSI IPUMEHATDH OJTy4YEeHHBIE
COXPAHEHUIO OKPY Karollen - ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYJIBTYPHI, 3HAHUSA Ul OOBSICHEHHUS YCIOBHUI MPOTEKaHUS
Cpelbl, pecypcocOepexkeHHIo, MOHMMAaHUE BIUSHUS COLUATbHO-D)KOHOMUYECKUX (u3MYeCKUX SIBICHUN B IPUPOJIE U IS IPUHSATHUS
MPUMEHSTh 3HaHUSI 00 N3MEHEHU!U MIPOLIECCOB HAa COCTOSTHUE MPUPOJHON U COLUATBHOMN MPaKTUYECKUX PELIECHUH B OBCEAHEBHON KU3HU JIJIS
KJINMaTa, MPUHITATIBI Cpebl, OCO3HaHME TI00aTbHOTO XapaKTepa obecrieueHrst 0€30MMaCHOCTH TIPU OOPAIICHHUH C
OEepEeKITMBOTO TTPOU3BOICTBA, 9KOJIOTUYECKHUX MPOOIIEM; OBITOBBIMU TTPUOOPAMHU U TEXHHYECKUMU
3¢ (deKTUBHO AeCTBOBATH B - IJJAHUPOBAHHUE U OCYLIECTBIIEHUE IEUCTBUI B yCTPOMCTBAMH, COXPAHEHHUSI 310POBbS U COOTIOACHUS
Ype3BbIYAIHBIX CUTYyAIUSIX OKpY aroIlel cpesie Ha OCHOBE 3HAHUS Lienei HOPM SKOJIOTHYECKOTO MOBEJCHHS B OKpY KaroIen

YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; cpeze; MOHUMaHNe He0OX0IUMOCTH IIPUMEHEHUS

AKTUBHOE HETPUATHUE IEUCTBUM, IPUHOCAILIUX BPE JOCTHKEHUH (PU3UKH U TEXHOJIOTUHN IS
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IIK 4.1 OcyuiecTBisTh
MHCTAJUISIUIO, HACTPOUKY U
00CITy’)KUBaHHE MTPOTPAMMHOTO
obecreyeHns: KOMIbIOTEPHBIX
CUCTEM

IIK 4.2 OcyiecTBasTh
WU3MEpEHUS IKCIUTyaTallHOHHBIX
XapaKTePUCTHUK MPOTPaAaMMHOTO
o0ecrnedeHns KOMIbIOTEPHBIX
CHCTEM

OKpYXaroIlIeH Cpeae;

- YMEHHUE MPOTHO3UPOBATH HEOJIATONPUSATHBIE
9KOJIOTMUYECKUE TIOCIIEACTBUS IPEATIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- paclIupeHHE OMbITA AEITEIbHOCTH IKOJIOTUUECKOU
HANpaBJICHHOCTH Ha OCHOBE 3HAHUH 10 (HU3UKE
3Hanus:

OCHOBHBIE METO/IBI U CPEACTBA APPEKTUBHOTO
aHanmu3a GYHKIMOHUPOBAHUS MPOTPAMMHOTO
obecrieyeHus.

OcHOBHBIE BU/IBI pa0dOT Ha 3Tane conpoBoxacHus [10.

3HaHusa:

OcHoBHBIE METOBI U cpeacTBa 3(PPEKTUBHOTO
aHaM3a PyHKIIMOHUPOBAHUS TPOrPAMMHOTO
obecrieyeHus.

OcCHOBHBIE TPUHITUIIBEI KOHTPOJISI KOH(PUTYpAILIUU U
MO/JIEPKKHU 11eTT0CTHOCTH KoHpuryparmu [10.

PalMOHAIBHOTO IIPUPOAOIIOIB30BAHMUA,

Ymenus:
[TonOupate 1 HacTpauBaTh KOH(PUTYPAIUIO

IIporpaMMHOr0 obecrneueHus KOMITBIOTCPHBIX CUCTCM.

HpOBOI[I/ITL HHCTAJUIAIUIO ITPOTPpaMMHOI0
obecreyeHus KOMIIBOTCPHBIX CUCTCM.
HpOI/ISBOI[I/ITB HaCTpOﬁKy OTACIBbHBIX KOMIIOHCHT

IIporpaMmMHOI'0 obecneyeHus KOMIIBIOTCPHBIX CUCTCM.

Ymenusn:

W3MepsTh 1 aHATM3UPOBATH IKCILTyaTaI[HOHHBIE
XapaKTEPUCTHKH KauyecTBa MPOTPAMMHOTO
obecreyeHus.
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2 CTpyKTypa M coep:kaHue 001eo0pa3oBaTebHON JUCIANIMHBI

2.1 O0beM TUCHUNIMHBI U BUbI y4e€0HOH padoThI

Bup yueOHo#t paboThI OO0neM B
yacax
O06beM 00pa3zoBaTEIBLHOM MPOTPaMMBbI IUCHUTLITUHBI 144
1. OcHOBHOE coaepkaHue 84
BT. 4.
TEOpEeTHIECKOe 00yICHHE 64
1a00paTOpPHBIC 3aHATHS 8
KOHTPOJIbHBIE pabOThI 12
2. [TpodeccronanbHO-OpUEHTUPOBAHHOE COICPKAHUE 54
BT. U..
TEOPETUUECKOE 0OyUCHHE 20
MIPAKTUYECKUE 3aHATHUS 16
1abopaTopHBIC 3aHATHUS 18
[IpomexyTouHas aTTecTanus (3K3aMeH) 6
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2.2. TemaTuyeckuii IJIaH U coepKaHue TUCHUNINHBI «DU3NKa

OCHOBBI JTUHAMHKH

OcHoBHas 3agadya guHamukd. Crmia. Macca. 3akonbl Mexannkn HrprortoHa. Cuiinl B

dopmMupyembie
o0mue u
Haumenosanue Conep:kanue y4eOHOIro MaTepuasia, JJadopaTopHble U MPAKTUYECKHUE O6BeM npodecCHOHATLHBI
pa3aesioB H TeM PadoThI, MHAUBHUAYAJIBHBIN NPOEKT (eciu npedycmompenst) 4aCOB e
KOMIIeTeHI!
U
1 2 3 4
BBenenne. ConeprxaHue y4eOHOT0 MaTepuaja; 2 OK 03
®u3uka u MeToabl | Ous3nka — QyHIaAMCHTATbHAS HayKa O mpupoje. ECTeCTBeHHO-HAYYHBIA METOJI MIO3HAHMS, OK 05
HAY4YHOI'0 MO3HAHMS | er0 BO3MOXHOCTM M TPAaHULIBI NPUMEHUMOCTU. OKCIIEPUMEHT U TEOpUS B IPOLECCE
NMo3HaHUS mnpupoAsl. MojaenupoBanue (u3MUecKux SBICHUM U mporeccoB. Pounb
SKCHEpPUMEHTa U TEOpUU B Ipollecce IMO3HAaHUS Mpupoibl. Dusznueckas BeEIUYMUHA.
Ouznyeckue 3aKOHbI. [paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U Teopuil. [IpuHImn
cootBercTBUA. [loHsATHE O ¢Qu3nueckoil kapTuHe Mupa. I[lorpemHocTy uU3MepeHH
¢bu3nyecKuX BENUYMH. 3HaueHue u3uku npu océoeHuu npogeccuii u cneyuanbHocmeil
CI10°.
Pa3nen 1. Mexanuka 14(4/-) OK 01
Tema 1.1 Conep:xkanue yueOHOro MaTepuaJia: 4 OK 02
OcHOBBI KHHEMATHKHM | MexaHW4ecKoe JBHKCHHE W €ro BuAbl. MarepuanbHas To4ka. OTHOCHTEIBHOCTH OK 04
MexaHuueckoro naswkeHus. Cucrema orcdera. [IpuHnun otHocutensHocTH [anunes. OK 05
CnocoObl  onucanusi aBwkeHus. Ipaexmopus. Ilymo. Ilepemewienue. PaBHOMepHOE OK 06
NpSAMOJIMHEITHOE JBH>KeHUE. CKOpOCTh. MTHOBEHHAsI W CPEAHSA CKOPOCTH. Y CKOpPEHHE. OK 07
[IpsimonuHeiHOEe JBUKEHHE C TOCTOSIHHBIM YCKOpEHHeM. JIBH)KEHHE C MOCTOSHHBIM K 4.2
YCKOpEHUEM CBOOOJHOrO majaeHUs. Paenomepnoe Osudrcenue mouku no OKpyIHCHOCHU,
yenoeaa cxkopocms. lleHTpocTpemurenbHoe YyckopeHue. Kunemamuka adconommo,
meepooco mena.
Tema 1.2 Copepxxanue yuyeOHOro MaTepuaJja: 4

3 MpocheccuoHanbHO opueHMUPOBAHHbIE 3AEeMEHMbI COOEPHCAHUS 8bl0eseHbl Kypcusom

4 B ckobKax YKQ3aHO Konu4ecmeo 4acos, 8bl0esIeHHbIX Ha peanusayuro I'IpOd)ECCUOHCIﬂbHO opueHmMupoeaHHO2o COdEpH(GHUH (meopemuquKue

3aHAMuUsA/nabopamopHsie pabomsi)
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npupone. Cuma TSHKECTH U CHJIa BCEMUPHOTO TATOTEHUS. 3aKOH BCEMHUPHOTO TSTOTEHHS.
[lepBast kocMuueckas CKOpOCTh. JIBIKeHUE MIaHeT U MajiblX Tesd CONIHEYHOW CHCTEMBI.
Bec.

HesecomocTs. Cuitbl ynipyroctu. CHJibl TpeHHsl.

Tema 1.3

3akoHbI COXpaHEHHUS B

MEXaHUKE

Coaep:xxanue yueOHOT0 MaTepuaJja:

Nmmynbse Tema. UMimysbe cuiibl. 3aKOH COXpaHEHHS UMITyJibca. PeakTHBHOE IBHKEHUE.
Mexanuueckaa paboma u mouwynocms. Kunemuueckas snepzus. Ilomenyuanvnasn
IHepeus. 3aKOH COXPAHEHUs MeXaHuueckou nepzuu. Pabota CUIIBI TSKECTH M CHIIBI
ynpyrocti. KoncepBatuBHbie cuiibl. [IpuMeHeHne 3akoHOB coxpaHeHus. Mcnonb3oBaHue
3aKOHOB MEXAaHWKU JUIsi OOBSCHECHHs JBW)KCHHS HEOCCHBIX Tel W JUIA Pa3BUTHSA
KOCMHYECKHX UCCIIEA0OBaHUH, TPAHUIIBI PUMEHHUMOCTH KJIACCUYECKOW MEXaHUKH.

Pewenue 3a0au c npogheccuonanvbHoil HANPAGIEHHOCMBIO

2

Paszjnen 2. MousekyJisipHasi pu3NKa M1 TEPMOJTMHAMHKA

24 (10/2)

Tema 2.1
OCHOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOM
Teopum

Coaep:xxanue yueOHOro MmaTepuaJja:

OcCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU Teopuu. Pa3zMepsl n macca MOJIEKyYI U
aToMoB. bpoyHoBckoe — nBuxkeHue. Cuasl U IHeEpeUA  MEHCMOJIEKYAAPHO20
ezaumooeiicmeusn. CTpoCHHE Ta3000pa3HBIX, KUAKUX U TBEPAbIX Tel. MaeanbHblid ras.
JlaBnenue ra3a. OCHOBHOE YypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKOW TEOpUU Ta30B.
Temnepamypa u ee uzmepenue. TepmonrnHaMudeckas 1Ikajga TeMnepaTypbl. AOCOIIOTHBIN
HyJb Temneparypsl. TemnepaTypa 3Be31. CKOpOCTH ABUKEHUSI MOJIEKYJ U UX U3MEpPEHUE.
YpaBHEHHE COCTOSHUA HealbHOrO ra3a. Mzomporeccsl U ux rpaduku. ['a30Bbie 3aKOHBI.
MonsipHast ra3oBas IOCTOSIHHAs

6

JlabopaTopHble 3aHATHS:
JlaboparopHas pabota Nel. M3ydeHune ogHOTO U3 H30MPOIIECCOB

Tema 2.2
OCHOBBI
TePMOIMHAMHUKH

Conep:kaHue y4eGHOT0 MaTepuasia:

BuyTpenHss sHeprusi cuctreMbl. BHyTpeHHss sHeprus uaeanbHoro rasa. Pabora u temora
Kak (GOpMbI Mepefayu dHepruu. TerioeMKoCTh. YienbHas TerioeMKocTh. KonuuecTBo
TEIUIOTHI. Y paBHEHUE TEIUIOBOTo OanaHca. [lepBoeHauano repmoinHaMuku. AinabaTHbIN
npouecc. Bropoe Hauano tepmonuHamuku. Ilpunyun Oeiicmeus mennogoi Mawiunbl.
Tennoevie osucamenu. KII/[ mennoeozo oseuzamenn. Xonoounvuovie mauwiunpl. Oxpana
MIPUPOJIBI

Tema 2.3
ArperaTHsble

Conep:xkaHue y4e0OHOro MaTepuaJia;

Ucnapenne u kKoHaeHcanus. HachlllleHHBIM Tap W €ro CBOWCTBA. Afcontomuas u
OMHOCUMENbHAA 611aMHCHOCMY 6030yxa. [TprOOpHI AT ONpeeIeHNs BIaKHOCTH BO3/AyXa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
1K 4.2
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COCTOSIHHS BellecTBa
U ¢a3oBbIe
nepexoasl

Touka pocbl. Kunenue. 3aBUCUMOCTh TeMIEpaTypbl KUNIEHUS OT aaBieHus. Kputuueckoe
COCTOSTHUE BEIECTBA. XapaKTEPUCTHUKA JKUIKOTO COCTOSHUS BemiecTBa. [1oBepXHOCTHBINM
CJIOM UAKOCTU. DHEPIusi MOBEPXHOCTHOro ciosl. bimwkHuil nopsnox. Ilogepxnocmuoe
Hamsaxcenue. Cmauueanue. Henenuna na zpanuue HcuOKocmu ¢ meepoviM MmeioM.
Kamumisipaeie  siBieHus.  XapakTEepHCTHKA  TBEPJAOTO  COCTOSIHMS  BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. Ynpyrue cBONCTBa TBEpAbIX Ted. 3akoH ['yka.
Mexannyeckue cBoiicTBa TBepabix Ted. Ilmactuueckas (octatouHasi) aedopmanms.
Tennoeoe pacuwiupenue meepovix men u xncuokocmeu. Korgpdpuuyuenm nuneitnozo
pacuiupenus. Korgppuuyuenm o6vémnozo pacuwupenusa. Yuem pacuiupenusn 6 mexuuxe.
Ilnagnenue. Yoenvnaa mennoma naaenenus. Kpucramnuzauusa. IIpakmuueckoe
npumeHenue 6 NOECEOHEGHOU JHCU3HU @U3UYECKUX 3HAHUIL O CEOUCMEAX 2a308,
HcuodKocmeit u meepovix mevi

Pewienue 3a0au ¢ npogheccuonanbHoil HanPagI1eHHOCHMbI0 2
JlabopaTopHble 3aHSTHSA:
Jlabopamopuasa padoma Ne2 Onpedenenue 1axcnocmu 8030yxa 2
KonTtpouabnas pabora Nel «MonekynspHas puznka U TEpMOAMHAMUKAY 2
Pa3gen 3. DaekTpoaguHaMuKa 48 (12/12) OK 01
Tema 3.1 Copaepxxanue y4eOHOro MaTepuaJa: 6 OK 02
DJIEKTPUYECKOE N0l | Dnekmpuueckue 3apadbl. DJIEMEHTAPHBIA DIEKTPHUYECKUI 3apsaa. 3aKoH coxpanenus, OK 03
3apada. 3axkon Kynona. DnekTpuyeckas TOCTOSHHas.  DJEKTPUYECKOE  TOJIe. OK 04
HanpsoxkenHocTs anexkrpuueckoro nons. [IpuHuun cynepnosunuu noneid. IIpoeoonuxu 6 OK 05
anekmpuueckom none. Juinekmpuxku 6 Inekmpuueckom none. Ilonapuzayus OK 06
ouirnekmpukoe. Pabota cun osnektpocratudyeckoro mnonsa. [lotenmuan. Paznocmo HOKK 4OZ
nomenyuanos. CeéAa3b MmedxHcoy HANPAICEHHOCMbIO U PA3ZHOCHMbIO NOMEHUUAO8 K 4:2
INNEKMPUUECKO20 nons. dnexmpoemkocms. Eounuywn INNEKMPOEMKOCHIU.
Konoencamopul. Coedunenue Konoencamopoe 6 Oamapero. IHepzus 3aparceHHO0
KOHOeHncamopa. JHEPTHsl IIEKTPpUIECKoro nois. IIpumenenue konoencamopog
Pewenue 3a0au c npogheccuonanvnoii HanPaAGIEHHOCMbIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopuasa paboma Ne3. Onpedenenue IneKmpuueckoii eMKoCnmu KOHOEHCamopos 2
Tema 3.2 Conep:xxaHue yueOHOT0 MaTepuaJa: 6
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3aKOHBbI IOCTOSTHHOT'Q
TOKa

YcnoBusi, HEOOXOIUMBIE ISl BOSHUKHOBEHHS | MTOICPKaHUS dJIeKTpudeckoro Toka. Cuia
TOKA U IUIOTHOCTh TOKA. 3akon Oma 0n1a yuacmka yenu. 3a6ucumocms 3J1eKmpuiecKozo
CONPOMUGICHUL OmM Mamepuanda, OJUHbL U NI0WAOU HNONEPEUHO20 CeYeHUs
npPOoBOOHUKA. 3A8UCUMOCMb ITIEKMPUUECKO20 CONPOMUGBICHUS HNPOBOOHUKOE OM
memnepamypol. Temnepamyphotii KoIghpuyuenm CcOnpomueeHus.
Ceepxnpoeooumocmes. Paboma u MouwiHOCHb NOCHOAHHOZ20 MOKA.
Tennoeoe oeiicmeue moka. 3akon /[>tcoyni—
Jenuya. Inekmpoosusricywiana cuna ucmovyHuxa moxa. 3akon Oma 0na NOIHOU yenu.
Inexkmpuueckueyenu. Ilapannenvnoe u nociedosamenbroe coeouHeHue nPoeoOOHUKOB.
3akonvt Kupxzogha ona y3na. CoeduneHue UCMOYHUKOE IJIEKMPUYECKOU IHEPZUU 6
oamapeio.

Pewenue 3a0au c npogheccuonanvbHoil HANPAGIEHHOCMBIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopnas pavoma Ned Onpeodenenue mepmuuecko2o Koagpgpuyuenma 2
COnPOMmMuGIeHUs Meou.
Jlabopamopuasa paooma Ne5 HUzmepenue 3/]C u enympennezo conpomuenenus 2
UCMOYHUKA MOKA.
Jlabopamopuaa paboma Neb6 H3yuenue 3aKk0H06 nocied06amenbHO20 U NAPANIETbHOZO0 2
COCOUHEHUII NPOBOOHUKOE.
Jlabopamopnan paooma Ne7 Hcenedosanue 3a6ucumocmu MOUWHOCMU J1AMNbl 2
HAKAUGAHUA OM HANPANCEHUA HA €€ 3adCUMAX.
KonTtpoubHnas padora Ne2 «OnekTpudeckoe mosie. 3aKOHbI IOCTOSSHHOTO TOKa 2
Tema 3.3 Conep:xxanue yueOHOT0o MaTepuaJja: 4
DIIeKTPUYCCKH I DNEeKTpUYECKUN TOK B METaJlJIaX, B AJIEKTPOJINTAX, Ia3ax, B BaKyyMe. Jiekmpoaus. 3aKon
TOK BPa3JIMUHbIX | 21ekmponu3za Papadesn. Inekmpoxumuueckuii Ikeugaienm. Buowvt zazoevix papaooes.
cpeaax TepmoonexkTpoHHas smuccusi. [lnasma. Inekmpuueckuit mok 6 noaynpo6oOHuUKax.
CoOcTBeHHass ©  TmpuMecHas  mpoBoaumoctH. P-n mepexon.  Ilpumenenue
noaynpoeoonukos. Ilonynpoeoonukossie npudopul
Tema 3.4 Conep:xxanue yueOHOT0 MaTepuaJja:
MarnuTHoe moie | Bektop MHIyKIuM MarHuTHoro mnojs. HampspkeHHOCTh MarHuTHoro mons. leiictBue 4

MarHuTHOTO MOJISl Ha IPSIMOJIMHEWHBIN IPOBOAHUK € TOKOM. B3aumopeiicteue Tokos. Cuna
Amnepa. Ilpumenenue cunvt Amnepa. MarautHbeiii moTok. Pabora mo mepemenieHuo
MIPOBOJIHMKA C TOKOM B MarHUTHOM MoJje. JleliCTBUE MArHUTHOIO MOJS Ha JBHKYLIUICS

3apsg. Cuna Jlopenya. Ilpumenenue cunwt Jlopenya. OnpenesneHue yJaeabHOTO 3apsa.
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Maznumnvle ceoiicmea eewiecmea. Macnumnaa nponuyaemocms. CoaHeyHaAs
aKTUBHOCThH U €€ BIMSAHKUE HAa 3eMiIi0. MarHuTHBIC OypH

Pewenue 3a0au ¢ npogheccuonanvHoil HANPAGIEHHOCMBIO 2
Tema 3.5 Coaep:xanue yueOHOro marepuaJja: 4
DJIEKTPOMATHUT Henenue rnexkmpomaznumnou undykyuu. IlpaBuno JleHua. 3akoH 371€KTPOMarHUTHOU
HAsA MHAYKIHS UHAYKUMU. Buxpesoe 3nekmpuueckoe none. JOJIC MHIyKIMUM B  JIBIXKYILIUXCS
poBoAHUKAX. Aenenue camounoykyuu. Hnoykmuenocmoy. Inepzua MacHUMHO20 NONA
moka.
B3auMocBs3b 2JIEKTPUYECKUX M MATHUTHBIX MOJIEH. DIEKTPOMAarHuTHOE 10Jie
Pewenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCMBIO 2
JlaGopaTopHble 3aHATHSA:
Jlabopamopuasa paboma Ne8 H3yuenue asnenus 31eKmpomMazHUmMHON UHOYKYUU 2
KonTtpouabnas padora Ne3 «MarnutHoe nosie. D1eKTpOMarHUTHAs HHIYKLIMSD 2
Paznen 4. KosiebaHust ¥ BOJHbBI 16 (4/2)
Tema 4.1 Conep:xxanue yueOHOTo MaTepuaJja: 4 OK 01
Mexanun4yeckue Konebarensnoe nBmxkenue. ['apmonmdeckue kosneOanus. CBOOOIHBIE MeEXaHUYECKHE OK 02
KoJIeOaHus 1 koneOanus. IlpeBpamienne sSHepruu npH KojebaTenbHOM JBMKeHHH. (CBOOOIHBIE OK 04
BOJIHBI 3aTyxamoliye MexaHudyeckue konedanus. Maremarnyeckuit MasTHUK. [Ipy>KuHHBINA OK 05
MasTHUK. BBIHYX/IeHHBIE MeXaHnueckue Konedanus. Pezonanc. OK 06
[Toriepeunble W MPOAOJIbHBIE BOJIHBL. XapaKTEPUCTUKU BOJHBI. 3BYKOBBIE BOJIHBI. OK 07
YbpTpa3ByK U €ro NpUMEHEHUE K 4.1
Tema 4.2 Copepxxanue yueOHOTo MaTepuaJja: 6 K 4.2
JiekTpoMarHuTH | CBOOOJHBIE 3JIEKTpOMarHuTHbIE KosebaHus. [IpeBpaiieHue >Hepruu B KojeOaTelTbHOM
bIeKoJIeOaHNs 1 koHType. ®opmyna Tomcona. 3aryxaromue 3JIeKTpOMarHuTHeIe Kojebanus. ['enepatop
BOJIHBI HE3aTyXallUX d3JEKTPOMAarHUTHBIX  KoJieOaHWi. BbIHYXKIEHHBbIE  3JIEKTPUYECKHE

kosneOanus. Ilepemennsviit mox. I'enepamop nepemennozo moka. Emrxocmmnoe u
UHOYKMUBHOE CONPOMUGTIEHUSA NEPEMEHHO20 MOKA. AKmueHoe conpomuenenue. 3aKon
Oma 0na IneKkmpuyueckoil yenu nepemennozo moka. Paboma u mowynocme nepemennozo
moka. Pezonanc ¢ anexkmpuueckou yenu. Tpaucghpopmamopul. Toku évicokoii uacmomel.
Ilonyuenue, nepedaua u pacnpeoenenue 3n1eKmpoInepzuu. IACKTPOMArHUTHOE 10OJI€ KaK
OCOOBIM BHJ MaTepuu. OIJIEKTPOMarHWTHbIE BOJHBL. CBONCTBAa 3JIEKTPOMArHUTHBIX
BoiaH. BuOparop I'epua. OTKpwITBI KoJieOaTeNbHBIM KOHTYp. M300pereHne paano
A.C. TlonoBeim. Ilonstue o panuocBsizu. Ilpunyun paouocesazu. Ilpumenenue
INEKMPOMAZHUMHBIX GOJIH
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Pewienue 3a0au c npogpeccuonanbHoll HANPAGIEHHOCHbIO

.JIaﬁopaTopHLIe 3aHATHUA:

Jlabopamopuasa paboma Ne9 U3zyuenue pabomur mpancghopmamopa 2
Kountpoabnas padora Ne 4 «Konebanus 1 BOJIHBI» 2
Pazgen 5. Onruka 20 (4/2)
Tema 5.1 Coaep:xxaHue yueOHOT0 MaTepuaJa: 2 OK 01
IIpupona cBera Toueunblil uCTOYHUK cBeTa. CKOpocmy pacnpocmpanenus ceema. 3aKOHbL OMPAIHCEHUA OK 02
u npenomnenusn céema. ConHeunsle U ayHHblE 3aTMeHUs. [Ipunnun I'rolirenca. Iloanoe OK 04
ompaycenue. Jlunzel. IlocTpoenne m3obpaxenus B nuH3ax. DopMyna TOHKOW JHUH3BI OK 05
YBenuuenue nuH3bl. ['11a3 kak ontuyeckas cucreMa. Onmuyeckue npudopel. TenecKorsl. K 4.1
Cuna ceema. Oceeuwténnocmos. 3aKOHbL 0CEEUIEHHOCIU IIK 4.2
Pewienue 3a0au c npogpeccuonanvHoll HANPAGIEHHOCHbIO 2
JlabopaTopHble 3aHATHS:
Jlabopamopuasa paboma Nel) Onpedenenue noxazamens npeiomMaeHus CmeKia 2
Tema 5.2 Conep:xxanue yueOHOT0o MaTepuaJja: 2
BoJinoBbie cBolicTBa | MHTepdepenuns cBeta. KorepeHTHOCTh cBeTOBBIX Jydeil. MHTepdepeHuMs B TOHKHX
cBeTa mwienkax. Konbua HptotoHa. Mcnonb3oBanue uHTepdEpeHIMM B HAyKe M TEXHHUKE.
Hudpakus csera. Judpaxkinus Ha mead B HapauielbHbIX Jydax. JudpakumonHas
pemerka. Ilomspmsanuss nonepeuHbix  BoaH. llomApmsamus  ceera.  J[BoiiHOe
nydenpenomiieHue. llomsapounsl. Jlucnepcns ceera. Bunbl u3nydeHnid. Bujbl criekTpos.
Crnekrtpel ucnyckanusa. Crnektpsl norjouieHus. CrnekrpanbHblil aHanu3. CrekTpaibHble
Kjaccel  3Be3l.  YibTpaduosieroBoe — uznyueHue. Hugpaxpacnoe  uznyuenue.
PentrenoBckue nyun. x npuposa u cBorictpa. [llkana s3ieKTpOMarHuTHBIX U3Ty4eHUN
JlabopaTopHble 3aHATHS:
JlabopaTtopHas padota Nell Onpenenenue JJIUHBI CBETOBOW BOJHBI C TOMOIIBIO 2
TU(PPaKIUOHHON PELIETKH.
JIaGoparophas pab6ota Nel2 Hal.110aeHue CIUIOIIHOTO U JIMHEHYaTOro CIIeKTPOB 2
KonTpoabsnas padora Ne 5 «Ontuka» 2
Tema 5.3 Copeprxxanue y4eOHOro MaTepuaJja:
CneuuanbHas Teopus | J[BikeHHe CO CKOPOCTBIO cBeTa. [locTynaTsl TEOPUH OTHOCUTEIHHOCTH U CIEJCTBHS W3 2
OTHOCUTEJIbHOCTH | HuX./IHBapHaHTHOCTH MOAYJISI CKOPOCTHU CBETA B BaKyyMme. DHeprus nokos. CBsi3b Macchl U
SHEPTHH CBOOOIHON YaCTHUIIbI. DJIIEMEHTHI PEIATUBUCTCKON THHAMUKH
Paznen 6. KBanToBasi pusuka 8 (2/-)
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Tema 6.1 Coaeprxanue ydyeOHOro MmarepuaJia: OK 01
KBanToBast onTuKa | Kpanroas runotesa Ilnanka. TemnoBoe usnydenue. KopmyckyaspHO-BOJTHOBOM JLyalu3M. OK 02
@®oronsl. ['unoreza ne bpoinst o BoJHOBBIX cBoMcTBaX uactull. COOTHOLIEHHE OK 04
HeonpeaenenHocrerr ['eizenOepra. [laBneHue cBera. XUMHUYECKOE JCHCTBUE CBETA. OK 05
OnwiTel I1.H. Jle6enesa u H.U. Basunosa. @omosppexm. Ypasnenue iinuwmeiina onsa OK 07
pomorpghekma.  Bnewmnuit  pomornexkmpuueckuii  Ippexm.  Buympennuii K 4.2
pomorgpgpexkm. Tunwvt pomornemenmos. llpumenenue homorghghpexma
Tema 6.2 Coaeprxanue yuyeOHOro MmarepuaJia:
Pdusuka aTomMa u Pa3zBuTue B3rnsi0B Ha CTPOCHME BemIECTBA. Mojelnn CTpPOCHUS AaTOMHOrO sApa.
ATOMHOTI0 si/Ipa 3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax Bomopoxaa. SlmepHas momenb aroma. OTBITHI
3. Pesepdopna. Monens atoma Bogopona mo H. bopy. Keanroeie mocrtymarer Bopa.
Jlazepoi. PainoakTUBHOCTD. 3aKkoH paJMOaKTUBHOrO pacnaja. PaguoakTuBHBIE
npeBpameHnst. CriocoObl HaOMIOJCHNUS W PETHCTPALUU 3apsHKCHHBIX dacTull. Jddekt
BaswmiioBa — Yepenkosa. CtpoeHue aromMHoro sjpa. [ledext maccel, SHeprus CBA3U U
YCTOMYMBOCTh  aTOMHBIX  sAnxep. SnepHble  peakuuu.  SlnepHas — HepreTuka.
DHEpPreTUYeCKUid BBIXOJ SIACPHBIX peakuuid.IckyccTBeHHast paln0akTUBHOCTb. JleneHue
TsoKkenbIX anep. Llenmnas saepHas peakuus. YopasisieMas LenHas peakuus. SnepHbiid
peakTop. TepmosnepHslii cunTe3. DHeprus 3Be3/. [lonyueHne paguoakTUBHBIX U30TOIOB
U UX TpUMEHeHue. buosornueckoe  AC€HCTBHE  PAJUOAKTUBHBIX  W3IyYEHUIL.
DneMEHTapHbIE YaCTULIBI
Kontpoabsnasi padora Ne 6 «KBaHTOBast przuka»
Pa3zpnen 7. Crpoenune Beenennoii
Tema 7.1 Conep:xanue yueOHOro MaTepuaJia: OK 01
Crpoenne Conneunolt | Conneunas cucrema. [L1aHeThl, HX BUAMMOE JABWKEHHE. MaJible Teja COTHEUHON OK 02
CUCTEMBI cucrembl. Cucrema 3emnst—Jlyna. Connue. CoinHeuHas akTUBHOCTb. VICTOUHUK SHEPrUn OK 03
ConHua u 3B€311 OK 04
Tema 7.2 Conep:xxanue y4eOHOIr0o MaTepuaJia: OK 05
Opomonys Beenennoii | 38€31b1, X OCHOBHBIC XapakTepucTUKH. COBPEMEHHbIC TIPEICTABICHHUS O MPOUCXOKICHUH OK 06
u sBomtonMu ConHua U 3BE37. DTanbl )KU3HU 3BE37. Mueunsiii [1yte — Haia ["anakTuka. OK 07

Tunel ranaktuk. Pagnoranaktuku u kBazapel. Beenennas. Pacmmpenue Beenennoil.
3akon Xa66mna. Teopus bombiioro B3peiBa. MacmraOHas cTpykTypa BeenenHoi.
MeraranakTuka

JIabopaTopHbie padoThI:
Jlaboparophas pabota Nel3. M3yuenue kapTsl 3Be€31HOTO HeOa
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HpOMe)KyTO‘lHaﬂ aTrecranus:

KOHCYJIbTallUU 6
DK3aMeH 6
Bcero: 144

Mo kaxcdoli meme onucbieaemcs cooepxcaHue y4yebHo20 mamepuana (8 OUOAKMuUYeCKUx eOUHUYAX), HAUMEHO8AHUSA He0bX00UMbIX 1060PAMOPHbLIX, MPAKMUYECKUX U UHbIX 3aHAMUU.

Obvem Yacos onpedendemcs o Kaxcool nosuyuu cmonbuya 3.
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3 YcJ0Bus peanu3aliu NporpaMMal 001eo0pa3oBaTe/bHONH TUCHUILINHBI

3.1. TpeOGoBaHusA K MUHMMAJIbHOMY MAaTE€PHAIbHO-TEXHUYECKOMY
00eCIeYeHHUI0.

Peanuzanus nporpaMMpl JUCITUTUIMHBI TPEOyeT HAMHIUS YIeOHOTO KaOrHETa
bu3uKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

[udpoas madoparopus mo GU3MKE I YUUTEIIS,

[Mudposas naboparopus 1o pusuke A1 yICHHKA;

Bechl TexHHueckue ¢ pa3HOBECaMU;

KommuiekT 11t 1a00paTopHOTo NpakTUKyMa 10 OINTHKE;

KommuiekT 1t 1a60paTopHOTo NpakTUKyMa M0 MEXaHUKE;

KoMmnekr miist 1abOpaTOpHOTO MNPAKTUKyMa MO MOJIEKYJIIPHON (U3MKE H
TEPMOAMHAMHUKH;

7. Kommuexkt ans  1a00paTOpHOTO NPaKTHUKyMa IO  DJIEKTPUYECTBY  (C
TeHEepaToOpoOM);

8. KowmmmekT s u3ydeHus: BO30OHOBISIEMBIX MCTOYHHUKOB SHEPTHU (CONHEYHOM,
BETPOBOI 3HEPTUHU, OUO-, MEXaHUUECKON U TEPMOIJIEKTPUUECKONIHEPTETUKN);

9. AwmmepmeTp 1a00paTOPHBIIA;

10. BonbT™eTp 1a00paTOpPHBIL;

11. KonopumeTtp ¢ HAOOPOM KAJIOPUMETPUUYECKUX TET;

12. TepmomeTp 1abOpPaTOPHBIIL;

13. KommiekT ayis u3ydeHUs: OCHOB MEXaHUKH, THEBMATUKU U BO30OHOBIISIEMBIX
UCTOYHUKOB 3HEPTUU;

14. Bapomerp-anepoun;

15. biiok nutaHus peryamupyemslii;

16. Be06-xamepa Ha MOABMKHOM IIITATHBE;

17. Bupaeokamepa 1151 pabOThI C ONTUYECKUMH IPUOOpaMU;

18. T'enepartop 3BYKOBOIi;

19. Turpomertp (ricuxpomerp);

20. T'py3 HaOOpHBIN;

21. ]JluHamMOMETp AEMOHCTPAIMOHHBIN;

22. KoMITJIeKT moCy Il IEMOHCTPAIIHOHHON C TIPUHAICKHOCTIMU;

23. MaHOMeTp KUJIKOCTHOU JEMOHCTPAIIUOHHBIN;

24. Metp AeMOHCTPAIMOHHBINH;

25. MHUKpPOCKON IeMOHCTPAITMOHHBIH;

26. Hacoc Bakyymubiii KoMoBcKkoro;

27. CToNHK MOIHEMHBIN;

28. UITaTuB A€MOHCTPALMOHHBIN (PU3NYECKUIA;

29. DJEeKTPOIUINTKA,

ok owdE
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30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43,
44,
45,
46.
47.
48,
49.
50.
51,
52,
53.
54,
55.

Habop n1eMOHCTpallMOHHBIN 0 MEXaHUYECKUM SIBJIICHUSIM;

Habop aeMoHCTpalinOHHBIN 10 AMHAMUKE BPaIlaTeIbHOTO JBUKEHUS;
Habop neMOHCTpallMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;

Habop 1eMOHCTpallMOHHBIM BOJHOBBIX SIBJICHUI;

Benepko Apxumena;

Mastauk MakcBennia;

Habop Ten paBHOTO 00BEMA;

HaGop Ten paBHOM Macch,

[Tpubop nmst geMoHcTpanyu aTMOCHEPHOTO TABIICHUS;

[Ipu3ma, HAaKJIOHSAIOIIAsICA C OTBECOM;

PeIuar 7eMOHCTpalMOHHBIN;

Cocynbl coobiaronumecs;

CrakaH OTIMBHOM JEMOHCTPALMOHHBIN;

Tpy6ka HeroToHa;

[ap ITackans;

Habop neMOHCTpaliMOHHBIN 10 MOJIEKYJISIPHON (DU3UKE U TETJIOBBIM SIBJICHUSIM;
Habop neMoHCTpallMOHHBIH 110 Ta30BBIM 3aKOHAM;

Habop xanuiispos;

TpyOka aJist IeMOHCTPALIMKU KOHBEKIIUU B KUJIKOCTH;

[{uIMHIpBI CBUHILIOBBIE CO CTPYTOM;

[ITap ¢ xombLOM;

BBICOKOBOJIBTHBIN UCTOYHUK;

['eneparop Ban-ne-I'paada;

Ho3umerp;

KamepToHbl Ha pE30HAHCHBIX SAIIUKAX;

KommyiekT mnpubOOpoB U MNPUHAIIEIKHOCTEH [JIs1 JEMOHCTpAllMd CBOMCTB

SJICKTPOMArduTHBIX BOJIH,

56. KommiekT mpubopoB i U3y4eHUs MPUHIIMIIOB PAIUOTIpUeMa 1 paiuonepeiadu;
57. KoMImiekT npoBOJOB;

58. Marnur nyrooOpa3HbIi;

59. Marsur nosocoBol JeMOHCTPAIIMOHHBIN;

60. Mammuna snexTpodopHasi;

61. MasTHUK IEKTPOCTATUIECKUIA;

62. HabGop no n3yyeHuto MarHuTHOTO MOJIsl 3eMJIN;

63. HabGop nemMoHCTpaIrMOHHBIN IO MATHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;
64. HaGop neMOHCTpalMOHHBIN O MOJIYITPOBOJHUKAM;

65. Habop neMoHCTpallMOHHbBIN IO TOCTOSIHHOMY TOKY;

66. HabGop mneMOHCTpalMOHHBIA MO DSJIEKTPUUYECKOMY TOKY B
BaKyyMe;

67. HabGop neMOoHCTpallMOHHbBIN MO JEKTPOIMHAMUKE;

68. Habop nns neMoHCcTpaIuu MarHUTHBIX MOJIEH;

69. Habop nis AeMOHCTpaIuy AIEKTPUIECKUX TTOJIEH;

70. Tpanchopmarop y4ueOHBII;
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71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.

[Tamouka cTeKJIsIHHAS;

[Tanouxa 300HUTOBAS;

[Tpubop Jlenna;

Crpenku MarHUTHBIC HA IITATUBAX;

CynTaH 371€KTpOCTaTHYECKH;

[IITaTuBBI N30TUPYIOLIHKE;

DJEeKTpOMarHuT pa3oopHbIN;

Habop neMOHCTpalMOHHBIN 110 FT€OMETPUYECKON ONTHKE;
Habop neMOHCTpallMOHHBIH 110 BOJIHOBOM OITHKE;
CrieKTpoCKoIl ABYXTPYOHBIIi;

Habop cnexTpanbHbIX TPyOOK C HCTOYHHUKOM MUTAHMUS;
VYcranoBka s uzydenus potodaddexra;

Habop aemoHcTpannoHHBIH 110 nocTossHHOM [ lnanka;

84. Komruiekr HarJISIIHBIX nmocooum IS IMOCTOSTHHOTO
HCIIOJIb30BaHUS,
85. KowmrmekTt moptpeToB s odopMieHHs kKaOUHeTa;

86

. KoMmiekr ACMOHCTPAaIUMOHHBIX y‘{e6HBIX Ta6JII/IH.

3.2. UndopmaunonHoe odecnievyeHrne 00ydeHust

OCHOBHBIC UCTOYHUKH:

1. JlorBunenko, O. B., ®usuka + ellpunoxenue : yueonuk / O. B. JlorBuHeHK0. —
Mocksa : KnoPyc, 2024. — 437 ¢. — ISBN 978- 5-406-12104-7. — URL.:
https://book.ru/book/950602

2. Moxkpoga, U. U., ®usuka. JIJabopaTopHbIii mpakTHKyM : yaeOHoe mocodue / U. U.
MoxpoBa. — Mocksa : KnoPyc, 2024. — 176 ¢. — ISBN 978-5-406-12452-9. —
URL.: https://book.ru/book/951557

3. JlorBunenko, O. B., ®u3zuka. [Ipaktukym : yue6Hoe mocodue / O. B. JlorBuHeHKoO.
— Mocksa : KuoPyc, 2023. — 358 c¢. — ISBN 978-5-406-11977-8. — URL.:
https://book.ru/book/950216

4, Maxumes, I'. 4., bByxoBues, b. b., Corckuii, H. H. / ITox pen. IlapdentbeBoit H.
A. ®usuka. Yuebnuk miusa 10 kn. — M.: U3narensctBo «IIpocsemenue», 2019. —
416c.

5. Msikumes, I'. 5., byxosues, b. b., Yapyrun, B.M. / [Tox pex. [Tapdentneroii H.
A. ®usuka. YueOnuk misa 11 k. — M.: U3patensctBo «IIpocsemenuey, 2019. —
399c.

I[OHO.]IHI/ITGJILHLIC UCTOYHUKMU.

1. Hmutpuena, B. ®. ®usuka nys npodeccuii U crenuaibHOCTeH TEXHUUECKOTO
npoduiia: yueOHUK ajisi 00pa30BaTENbHBIX YUPEXKIACHUN HAYaIbHOTO U CPEIHETO
npodeccuonanbHoro oopazoBanus / B. ®@. JImutpuena. — 2-e usf., crep. — M.:
N3 narensckuii nenTp «Akagemusi», 2019. - 448 c.
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https://book.ru/book/950602
https://book.ru/book/951557
https://book.ru/book/950216

2. JmutpueBa B.M. ®usuka mis npodeccuit v CenuanbHOCTeH TEXHUYECKOTO U
€CTecTBeHHO-HayuHoro npoduis: Kontponsasie matepuaisl./ B.®./ImutpueBa —
M.: U3narensckuii neHTp «Akagemus», 2019.-112¢

3. ®wusuka 10 kmacc. YueOnuk. bazoBeiil u yriay6nenssiii yposau. Ilypsimesa
H.C, BaxeeBckas H.E, HcaeB JI.A; mon penakuuend IlypeimeBoit H.C.
1.1.3.5.1.9.1; 2022r.

4. Owusmka 11 xmacc. YueObnuk. ba3zoBbiii u yriyonerasiii ypoBHH. [lypeimesa
H.C, Baxeesckas H.E, UcaeB J[.A, Yapyrun B.Jl.;non penakuueit [IypoliiieBoi
H.C. 1.1.3.5.1.9.2; 2022r.

5. ®wusuka 10 knacc. YueOHuk. ba3oBblii U yriyOneHHbIN ypoBHU. ['paueB
A.B.IloroxeB B.A., Canenkuit A.M., bokos I1.}0.1.1.3.5.1.5.1; 2022r

6. ®usuka 11 xnacc. YueOHuk. ba3oBblii U yriyOJieHHBIA ypoBHHU. . ['paueB
A.B.IloroxeB B.A., Caneukuii A.M., bokoB IL.}FO 1.1.3.5.1.5.2; 2022r

7. ®wusuka 10 knacc. YueOnuk. ba3zoBelit u yriyonenssiit yposau. B 24.Yacte1,
I'enpenmrerin JI.D., bymaroBa A.A. Kopuunees W.H., Komkwmna A.B.,
1.1.3.5.1.3.1; 2022r
8. ®wusuka 10 xnacc. YueOnuk. ba3oBsiit u yriryonenssiit ypoBau. B 24. YacTh
2. T'enmenmreitn JI.O., bymaroBa A.A.Kopamibes W.H., Komxkwnna A.B.,
1.1.3.5.1.3.2; 2022r.

9. ®wuguka 10 knacc. YueOnuk. bazossiil yposens. Kacbsnos B.A., 1.1.3.5.1.6.2;
2022r.

10. ®usuka 11 kiacc. YueOnuk. bazossiit ypoBenb. Kacssinos B.A., 1.1.3.5.1.6.1;
2022r

Ilepeyens UHTEpHET-pecypcoB:
1 UudpopManinoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 00pa30BaHuu // cucTeMa
benepabHBIX 00pa30BaTENBHBIX TOPTATIOB [ DIEKTPOHHBIN pecypc]-pekum
nocrtyma http://www.ict.edu.ru
2. Enunas komiexius iudpoBeiXx 00pa3oBaTeIbHbIX PECYpCcoB. — Pexxum
noctyna: http://school-collection.edu.ru/catalog/pupil/?subject=30 (nata
oOpaenust: 29.08.2022);
3. KM-mikona. — Pexxum moctyma: http://www.km-school.ru/(nata oOparieHwust:
29.08.2022);
4. OtkpeiTas pusuka. — Pexxum moctyna: http://www.physics.ru/courses/
op25part2/design/index.htm (mata obpamenus: 29.08.2022);
5. Inardopma SAKnace — Pexxum mocryna: http://www. yaklass.ru /(nata
obpamenus: 29.08.2022);
6. Poccwuiickas aiekTpoHHas 1mkona — Pexxum nocryma: http://www.resh.edu.ru/
(mara obpamenus: 29.08.2022);
7. Oduzuka.ru.  — Pexum noctyma:  http://www.fizika.ru (mara

oOpamenus: 29.08.2022);
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8. ®UIIHU (BIIP 11 kmacc) — Pexxum moctyna: http://www.fipi.ru /(nata

obpamenwus: 29.08.2022);

9. DnexkTpoHHbI yueOHuk — Pexxum noctymna: http:// www.physbook.ru/(nara

obOpamenwus: 29.08.2022).
10. ITogroroska x EI'D

http://www.college.ru/fizika

11. HayuHo — nmonyJspHbIi pU3MKO-MaTeMaTHuecKuil sxkypHan «KBaHT»

http://www.kvant.mccme.ru

12. EcrecTBEeHHO-Hay4HBbIN )XypHaa 11 Mosoaexku «IlyTs k Hayke»
http://www.yos.ru/natural-sciences/html

13.YyebHo-meTonuueckas razeta «dusnkay: https//fiz.1september.ru

14. HoGeneBckue naypeaTsl o pusuke: Www.n-t.ru/nl/fz

15. O6pazoBarenbuble pecypchl MHTepHEeTa — DPU3HKa:

www.alleng.ru/edu/phys.ht

JJIEKTPOHHO-0MOJIMOTEYHAS CUCTEMA:
JlocTym aBTOpU3HPOBAHHBIX MOJb30BaTeNnei uepe3 Murepuer
«3BC TPRbooks», OO0 «Aii ITu Op Menua»
OBC «2nexktponHas 6ubauoreka TexHuueckoro By3za»n, OO0 «llonurexpecype»
OBC «JIanby, OO0 «M3naTenbcTBO JIaHbY
«39BC elibrary», OO0 «PYH3Ob»

IBC «IOPAUTY
SBC «Book.ruy»

4 KoHTPOJIb M OLIEHKA Pe3YJbTATOB OCBOCHUS IMCHUIIIMHBI

4.1. KOHTpOJIb U OLIEHKA

](0HTPOHB H OIECHKaAa pacKpbIBAlOTCA YCPE3

YCBOCHHBIC

3HAHHUA U

npruoOpeTeHHbIC 00YYAIOIITUMUCS YMEHHsI, HallpaBJeHHbIE Ha (POPMHUPOBAHUE OOIITUX
U MpoheCCHOHATBHBIX KOMMETEHITNH. KoMIeTeHIMu TOKHBI OBITh COOTHECCHBI C

MpCaAMCTHBIMHA PC3yJIbTaTaMMU.

Koa u HaumeHoBaHue
(opmMupyeMBbIX KOMIIETEHIH I

Paznena/Tema

Tun oneHoYHbIX
MepOoNnpHUATHH

OK 01. BeiOupats criocoObl pereHus
3aja4 npogeccuoHaIbLHON
NeSITeIbHOCTH TPUMEHUTEIBHOK
Pa3INYHBIM KOHTEKCTaM

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3,

3.4., 3.5.

Pazgen 4. Temn1 4.1., 4.2.
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 02. Ucnonws3oBaTh
COBPEMEHHBIE CPEJICTBA MTOMCKA,
aHaJn3a U WHTEepIpeTaluu
uHpopManuu, UMH(GOpMaIIIOHHBIE
TEXHOJIOTUH JUIsI BHITIOJHEHUS 3a/1a4

Pazgem 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3,

3.4., 3.5.

Pasmgen 4. Temsr 4.1., 4.2.

- YCTHBIU OIIPOC;

- (POHTATBHBINOMPOC;

= OILCHKa KOHTPOJbHBIX
pabor;

- HaOJIOIEHME 3a XOI0M
BBITIOJTHCHU A
nabopaTopHBIX paboT;

- OIlIEHKA BBITIOJTHEHHUS
nabopaTopHBIX PaboT;

- OIIEHKa MPAKTHYECKHUX
pabor perreHust
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npodecCuOHAIBHON eI TETbHOCTH Paznen 5. Tems1 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.

OK 03. ILltanupoBaTh u Pazgen 1. Temnr 1.1., 1.2, 1.3

pean30BBIBaTh COOCTBEHHOE Paznen 2. Temsr 2.1.,2.2., 2.3.

HpO(l)eCCI/IOHaJ'IBHoe u Pazgen 3. Temnr 31, 32, 33,

JUYHOCTHOE Pa3BHUTHE, 3.4.,3.5.

NpeAMPUHIMATENBCKYTO Paznen 7. Temwr 7.1., 7.2.

JIeITEIIbHOCTD B

npodeccnoHaabHOM chepe,

HCIIOJIb30BATh 3HAHHMS 110

(HAHCOBOW TPAMOTHOCTH B

Pa3IMYHBIX KU3HEHHBIX

CUTYaIUSIX

OK 04. DdpdexTuBHO Pazgen 1. Temsr 1.1., 1.2, 1.3

B3aUMOJIENCTBOBATL ¥ PabOTATHB Paznen 2. Temsr 2.1.,2.2., 2.3.

KOJUIEKTUBE U KOMaHJIe PaSI[eJ'I 3. Temsl 31, 32, 33,
3.4.,3.5.
Pazgen 4. Temn1 4.1., 4.2.
Paszgen 5. Temnr 5.1., 5.2., 5.3.
Pazgen 6. Temnr 6.1., 6.2.
Paszmen 7. Temsr 7.1., 7.2.

OK 05. Ocy1ecTBiATh yCTHYIO U Pazgen 1. Temsr 1.1., 1.2, 1.3

MCHMEHHYIO KOMMYHHKAIIHIO Ha Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paznmen 3. Temnr 3.1., 3.2., 3.3,

TOCyJapCTBCHHOM SA3BIKC

Poccuiickoit denepanuu ¢ yueTom 34,35
0COOEHHOCTEH COLMATLHOTO U IIZasz[eJI 2 %eMH ‘5‘}’ gg 53
asgen 5. Temer 5.1., 5.2., 5.3.
KYJRTYPHOTO ROMTeKCTa Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1., 7.2.
OK 06. TIposiBIsATH rpakJ1aHCKO- Pazpgen 1. Temsr 1.1.,1.2, 1.3

NaTpuoOTUYCCKYIO MO3UIUTO,
ACMOHCTPUPOBATE OCO3HAHHOC

Paznen 2.

Paspmen 3., Temsr 3.1., 3.2., 3.3,

Temer 2.1.,2.2.,2.3.

MOBE/ICHNE HAa OCHOBE 3.4.,3.5.

TPATMIHMOHHBIX obmmedenopeyecknx | La3aen 4., Tembr 4.1., 4.2.
LIEHHOCTEH, B TOM YHUCJIE C YYETOM Paspen 7. Teme1 7.1., 7.2,
rapMOHHU3AIIUN MEKHAIMOHATBHBIX

U MEKPEJIMTHO3HBIX OTHOIIICHUH,

MPUMEHSITh CTaHIAPTHI

AHTUKOPPYIIIHOHHOTO TTOBEICHUS

OK 07. CopeticTBOBaTh Pazpgen 1. Temsr 1.1.,1.2, 1.3
COXPaHCHHIO OKPYKAOIICH CPe/Ibl, Paszpen 2. Temnr 2.1.,2.2., 2.3.
pecypcocﬁepe)KeHH}O, MIPUMCHSITh Pazgen 3. Temn1 3.1., 3.2., 3.3,

3HAHWS 00 M3MEHEHUH KIIMATa, 34, 3.5.

IPUHIUIIB GEPEKITUBOTO £a3)1en 2 ieMH 2}’ 2%
a3nen 6. Temsl 6.1., 6.2.

NPOH3BOJCTBA, DbeKTHBHO Pasnen 7. Towmt 7.1 L72.

JeCTBOBATh B UpE3BHIYAMHBIX

CUTyaLusax

[IK 4.1 OcyiiecTBasTh Pasgen 1. Temer 1.1., 1.2, 1.3

HHCTAJIALIMIO, HaCTpOﬁKy n

Pazgen 2.

Temsr 2.1.,2.2.,2.3.

KauyeCTBCHHBIX,
pacyYeTHBIX,
npodeccuoHaIbHO
OpPUEHTUPOBAHHBIX
3a/1a4);

- OIICHKA TECTOBBIX
3aJIaHNi;

- HaOJIOZEHHE 33 XOI0M

BBITIOJTHECHU A
HHIWUBUYAJIbHBIX
ITPOCKTOB U OLICHKA

BBITTIOJITHCHHBIX ITPOCKTOB,

- 3JK3aMCH
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00CITy>)KHBaHUE MTPOTPAMMHOTO Pazpnen 3. Tems1 3.1., 3.2., 3.3,

obecrieueHns KOMIIBIOTEPHBIX 3.4.,35.

CHCTEM Paznen 4. Temn1 4.1., 4.2.
Pasnen 5. Temsr 5.1., 5.2

I1K 4.2 Ocy1iecTBasTh U3MEpPEHUs Paszgen 3. Temnr 3.1., 3.2., 3.3.,

IKCILTYaTaI[MOHHBIX 3.4, 35.

XapaKTEpUCTUK IIPOrpaMMHOIO Pasnen 4. Temn1 4.1.,4.2.

obecrieueHnss KOMITBIOTEPHBIX Paznen 5. Tempr 5.1., 5.2
Pa3pmen 6. Temsr 6.1., 6.2.

CHUCTEM
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4.2 ®oHI OLIEHOYHBIX CPEeACTB /1JIsl MPOBeIeHUsI MPOMEKYTOUHOM aTTecTalun
o0y4yaromuxcs Mo TUCUUILIHHE

4.2.1. Cucrtema OlLIEHUBAHUS PE3yIbTAaTOB BHIMIOJIHEHUS 3a1aHUI
OueHuBaHMe pE3yJIbTATOB BBINOJHEHUS 3aJaHUl MPOMEKYTOYHOM aTTecTaluu
OCYLIECTBJISIETCS. HA OCHOBE CIEAYIOMIMX MTPUHIUIIOB!

® JIOCTOBEPHOCTH OLIEHKH — OLICHUBAETCS YPOBEHb COOPMUPOBAHHOCTH 3HAHUH,
YMEHHUM, NPAKTUYECKOTO OINbITa, OOIMX M MNpO(EeCCHOHANBHBIX KOMIIETEHIUH,
IPOJAEMOHCTPUPOBAHHBIX 00YYaIOIIMMHUCS B XOJI€ BBIIIOJIHEHUS 33/1aHUS;

® aJICKBaTHOCTHU OIICHKU — OLIEHKA BBIIOJIHEHUS 33JaHUI TOJ>KHA TPOBOJIUTHCS B
OTHOIIIEHUH T€X KOMIETEHLIUH, KOTOPhIE HEOOXOAUMBI 11 3(PPEKTUBHOTO BHIMOTHEHUS
3aJlaHUs; HAJIEKHOCTH OLEHKH — CUCTEMA OLICHHBAHUS BBINOJHEHUS 3alaHUM JTOJDKHA
00JaaTh BBICOKOW CTENEHbI0 YCTOWYMBOCTU IMPHU HEOJHOKPATHBIX OLEHKAX YpPOBHS
cOPMHPOBAHHOCTH  3HAHUM, YMEHHH, TPAKTUYECKOTO  OIbITA, OOMMX U
PO eCCUOHATIBHBIX KOMIIETEHIINI 00y4Yaromnxcs;

® KOMIUIEKCHOCTH OLIEHKH — CUCTEMa OLICHUBAHHUs BBIIIOJIHEHUS 33IaHAN TOJDKHA
MO3BOJIATh MHTETPATUBHO OLIEHUBATh OOIIME U MPO(ecCHOHAIbHBIE KOMIIETEHIUH
oOyyJarommxcs;

e OOBEKTUBHOCTH OLICHKH — OII€HKA BBINOJIHEHUS! KOHKYPCHBIX 3aJaHUI JOJHKHA
ObITh HE3aBUCHUMOW OT OCOOEHHOCTE NPO(PECCHOHATBbHON OpHEHTALMH WM
MPEANOYTEHUI NpenogaBaTeseil, OCyIEeCTBIAIONINX KOHTPOJIb WU aTTECTALIMIO.

[Ipy BBINOJHEHWMH TPOLEAYP OLEHKH 3aJaHHM HCIOJIB3YIOTCS CIIEIYIOIINE
OCHOBHBIE METO/IbI:
® METOJ pacyeTa MepBUYHbBIX OAIIOB;
® METOJ pacyeTa CBOAHBIX OaJIOB.
Pe3ynbTarhl BHINOIHEHUS 33JaHUI OLIEHUBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KpUTEpHUsMU OLIeHKH. VMcnonb3yercs nsaTudanibHas mKaia s OLeHUBaHUS
pPEe3yJbTaTOB O0yUYCHHUSI.
[lepeBoxg mATHOANIBHOM IIKaJIbl y4eTa pPE3yJbTaTOB B MATHOAIBHYIO
OLICHOYHYIO IIKaIY:

Ouenka KonuyectBo 0amioB, HaOpaHHBIX 3a
BBHITIOJIHEHUE TEOPETUUECKOTO U
MPAKTUYECKOTO 3a/IaHUsl, CPEAHHMN Oas
110 UTOTaM aTTeCTAINH

OrneHka 5 «OTIUYHO» 19 - 20
OueHka 4 «XOpoIio» 15-18
Ouenka 3 «yJI0BJIETBOPUTEIBHO 11-14

O1neHKa 2 «HEYIOBJIETBOPUTEIIHHOY 10 u menbmie 10
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4.2.2 Tloka3aTesu U KPUTEPHH OLlCHUBAHUS KOMIIEeTCHIIHI

[Toka3zaTenu ¥ KpUTEPUH OLICHUBAHUSI KOMIIETEHIIMNA OTPaKEHbI B KOMILIEKTE
KOHTPOJIbHO-OLIEHOUYHBIX cpenicTB ([Ipunoxenue 1) u XpaHarcs B mpeaMeTHO-
UKJIOBON KOMUCCUU

4.2.3 KOHTpOJIbHBbIE M TECTOBbIE 3aJaHUS

[lepeuenp BOMpPOCOB, KOHTPOJIbHBIE M TECTOBbIC 3aJaHMsI, HEOOXOAUMBIEC IS
OLIGHKH PE3yJIbTaTOB OOYUYEHHUS XapakTepHU3YIOmUX (OPMHUPOBAHUE KOMIIETCHLIUN
IIPEACTABICHBl B KOMIUIEKTE KOHTPOJBHO-OLEHOYHBIX cpeiacTB (IIpuinoxenue 1)u
XpaHATCA B IPEAMETHO-IIUKIIOBON KOMUCCHU.

4.2.4 Metoauveckue MaTepuaJbl

MeTtonuueckue Matepuaibl, ONpPENSSIoNMe MPOLEIypbl OLICHUBAHUS PE3YJIbTaTOB
OoOy4eHMs] XapaKTepu3yrmux ¢GOpMHUPOBAHHE KOMIIETCHIIMM MpEACTaBICHbl B
METOJMYECKIX PEKOMEHIAIMAX MO BHITIOJHEHUIO MpakTuueckux padot (IIpunoxenue
2) u nabopatopubix padoT ([Ipunoxenue 3) XpaHATCS B NPEIMETHO-IIUKIOBOMN
KOMUCCHHU.

Tembl pedepaToB (10KJI210B), HHAUBUAYAJIbHBIX IPOCKTOB

1. CoBpeMeHHbIE JOCTUKEHUS KBAHTOBOM (PU3UKHU.

2. Bektopsl pa3BuTus OECIUIOTHON TEXHUKH.
3. cnosp30BaHre HAHOTEXHOJOTUM B MUKPOIJIEKTPOHUKE.
4. AnbTepHaTUBHAs YHEPTETHKA.
5. AKyCTHYECKHE CBOMCTBA MOJyIPOBOJIHUKOB
6. Anexcanap I'puropseBuy CToseToB — pycckuil (pU3mK.
7. Anexcanap CrenanoBud [lonoB — pycckuii yueHbli, ©300peTaTenb pajuo.
8. Anape Mapu Amriep — OCHOBOIIOJIOAKHHUK 3JIEKTPOIUHAMUKH.
9. AcuHXpOHHBII aBUraresns. Mcnonp30BaHue €ro B TEXHUKE.

10. Actepouapl U X XapaKTEPUCTHKHU.

11. AcTpoHOMUSI HALLIUX JTHEH.

12. Atomnas ¢usuka. M3zotonsl. [IpumeneHne pagnoakTHBHBIX H30TOIIOB.
13. BeckOHTaKTHBIE METOAbI KOHTPOJISI TEMIIEPATYPHI.

14. bunosisipHble TPAH3UCTOPHI U UX TPUMEHEHHE.

15. bopuc CemenoBuy Slko6u — (hu3uk 1 n300peTaTens.

16. Benuyaiiiume oTkpeiTust pusznuku B 20 Beke.

17. Buabl 31€KTPUYECKUX PA3PsIIOB. DIEKTPUUECKUE pa3psIbl Ha CIy>KOe yeoBeKa.
18. Bnusinue nedekToB Ha (pU3nYecKre CBOMCTBA KPUCTAIIIOB.

19. Bcenennas u TeMHasi MaTepus.
20. l'anuneo ['anuneit — OCHOBATENb TOYHOTO ECTECTBO3HAHUS.
21. I'onorpadus u ee npUMeHEHHE.
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22.JIBym>keHue Tena NepeMEeHHOU MacChl.

23. ludpaxiys B HaIIeH KU3HU.

24. Kuakue KpUCTalIbl U UX IIPUMEHEHHE.

25. 3axonsl Kupxroda st 21eKTpruaecKoi 1eTH.

26. 3aKOHBI COXpaHEHHS B MEXaHUKE.

27. 3nauenue oTKpbITUi ["anumnes.

28. Urops Bacunbeuu KypuatoB — ¢Gu3uk, oOpraHu3aTop aTOMHOM HAYKH M TEXHUKH.
29. Ucaak HproToH — co3paTenb Kiaccuueckou (hpu3uKH.

30. Mcnonp30BaHuE IEKTPOIHEPTUU B TPAHCIIOPTE.

31. Knaccudukamus u XxapaKTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.

32. KoHCTpyKIIMOHHAs IPOYHOCTh MaTE€pHaja U €€ CBSI3b CO CTPYKTYPOil.

33. KoHCTpyKIIMs ¥ BUJIBI JIA3€POB.

34. KpnonaeKkTpoHHKa (MUKPOIJICKTPOHUKA U XOJIOI).

35. JIazepHble TEXHOIOTUH U UX UCTHOJIb30BAHUE.

36. Jleonapno na Bunuu — ydeHbIN U H300peTaTEeb.

37. MaruutHble U3MepeHus (IPUHILMIBI IOCTPOEHUS IPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHMTHOTO MOTOKa, MAarHUTHON UHIYKIIUN).

38. Maiikn ®apazeit — co3matenb y9eHUs 00 3JIeKTPOMarHuTHOM II0JI€.

39. Makc I1naHk — ocHOBaTeNlb KBAaHTOBOW TEOPUU JBHUKECHUS, B3AUMOACHCTBHS U
B3aMMHBIX MTPEBPALICHUA MUKPOCKOITUYECKUX YACTHII.

40. MeTtoa MEUEHBIX aTOMOB M €r0 MPUMEHEHHUE B PA3IMUHBIX 00JIACTIAX HAYKU U
TEXHUKHU.

41. Metoabl HAOJIIOACHUS ¥ PETUCTPALIMH PATUOAKTUBHBIX U3IyYEeHUHN U YaCTHII.
42. MeToibl onipeiesIeHHs] TUIOTHOCTH BEIIECTBA.

43. Muxaui BacuibeBrud JIOMOHOCOB — YUEHBIN SHIIUKIONEIUCT.

44. Mopaenu atoma. OnbiT Pesepdopaa.

45. MonekyJIipHO-KMHETHYEeCKasi TEOpUs UAcalbHbIX Ta30B.

46. MonHus — ra30BbIM pa3psAl B IPUPOAHBIX YCIOBUSX.

47. HaHOTEXHOJOTUSI — MEKIMCUUITMHApHAS 001acTh (PyH/IaMEHTAIIbHON U
PUKIIA-

HOM HAayKH U TEXHHKHU.

48. Hukona Tecna: )Xu3Hb U HEOOBIYAHBIE OTKPBITHS.

49. Hukonait KonepHuk — co3gaTenb reIMOLEHTPUUECKON CUCTEMBI MUPA.

50. Hunbc bop — oaun U3 co3aateneld COBpEeMEHHOM (PU3UKH.

51. Hykneocunre3 Bo Beenennoil.

52. O6bsicHenne GOTOCHHTE3a C TOUKHU 3pEHUs (HU3UKH.

53. Onruueckue ABJICHUS B IPUPOJIE.

54. OTKpbITHE U IPUMEHEHUE BICOKOTEMIIEPATYPHOM CBEPXIPOBOIUMOCTH.

55. IlepeMeHHBIN AIEKTPUIYECKUN TOK U €TI0 IIPUMEHEHUE.

56. [Inazma — 4eTBEepTOE COCTOSIHUE BEIIECTRA.

57. Ilnanetrsl COJIHEYHOMN CUCTEMBI.

58. [1oaynpOBOJHUKOBBIE JATYUKU TEMIIEPATYPHI.

59. [lpuMeHeHue KUIKUX KPUCTAIIOB B TPOMBIIIJIEHHOCTH.

60. [IpumeHeHME AIEPHBIX PEAKTOPOB.

61. [Ipupona ¢peppomarueTusma.
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73

[TpoGaemMbl 3K0JIOTHUH, CBSI3aHHBIE C UCTIOIH30BAHUEM TETJIOBBIX MAIITHH.
[Tpou3BoACTBO, TIepeaava U NCIOIH30BAHUE DIICKTPOIHEPTUH.
IIpoucxoxaenue CoIHEUHON CHCTEMBI.

[Tbe303mexTpryeckuii 3 PEeKT ero mpuMeHeHHE.

Pa3zBuTHe cpencTB cBsI3M U paavo.

PeakTuBHBIC MBUTATETN M OCHOBHI pa0OTHI TEIJIOBOW MAITUHBI.
PenukToBOE M3MyUueHHE.

Pentrenosckue nyun. Mcropus otkpbeiTs. [Ipumenenue.
Poxnienue v SBOTIOTIHSI 3BE3].

Pons K.2.[lnoakoBCKOro B pa3BUTUU KOCMOHABTUKH.

CBeT — 2JeKTpOMarHuTHas BOJIHA.

. Cepreii I[1aBnoBuu KopoisieB — KOHCTPYKTOp U OpraHu3aTOp MPOU3BOICTBA

PaKeTHO-
KOCMHYECKOU TEXHHUKU.

74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

92.

Cuinbl Tpenus. [lone3Hbie u BpegHOE AEHCTBUE CUIT TPCHUSL.
CoBpeMeHHast CIyTHUKOBAS CBSI3b.

CoBpemeHnHas puznueckas KapTHHA MUPA.

CoBpeMEHHBIE CpPEJICTBA CBS3H.

CosHIlE — MCTOYHUK KU3HU Ha 3eMIIE.

Tpancdopmaropsl. Buasl u npumenenre TpaHchopMaTopoB.
VYabTpa3Byk (moJiy4eHue, CBOMCTBA, IPUMEHEHNE).

YpasisieMblil TEPMOSIEPHBIN CUHTES.

Yckopurenu 3apsyKeHHbIX YaCTHL.

®du3uka U My3bIKa.

dusnyeckre CBOMCTBA aTMOC]EPHI.

®oroaddext. [Ipumenenne saBnennst pororpdexra.

Xanc Kpuctnan OpcTen — OCHOBOIOJIOKHHUK AJIEKTPOMArHETU3MA.
UepHble AbIpbI, KAK KOHEUHAs! CTAIUS SBOJIFOLIUM 3BE3]1 PA3JIMYHOM MACCHI.
[ITxana 3JIeKTPOMArHUTHBIX U3JTyYECHHM.

CoBpeMeHHbIE 3KOJIOTHYECKHE MPOOJIEMBbI M BO3MOXKHBIE ITyTH UX PEIICHHUS.
DJIEKTPOHHAS TPOBOAUMOCTH METAIIIOB. CBEPXIPOBOAUMOCTD U €€ PUMEHEHUE.

Omunuii XpuctuanoBuu JleHn — pycckuil pu3uK.
Ku3znb u pazym Bo BceneHHOM.
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