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Pabouast mporpamma yueOnor mucrurinHel OJ[.13 «®Dwusuka» pazpaboTaHa Ha OCHOBE
npUMepHO  paboduelt mporpaMMel  00mIe00pa3oBaTeNbHON  AMCUMIUIMHBL — «Du3nKa» a7
npoecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPraHHW3aIMii, PEKOMEHIOBAaHHBIX  (DenepallbHBIM
rOCy/IapCTBEHHBIM O10/KETHBIM 00pa3oBaTesIbHbIM yupexaeHuEeM JOTIOJTHUTEIBHOTO
npodeccuonanbHoro oOpa3zoBaHusi «/HCTUTYT pa3BUTUS TNPOPECCHOHAIBHOTO O00pa30BaHUMD»
(®I'bOY JIIO HPIIO») B kauecTBe MNPUMEPHON NPOrpaMMbl IS peau3alid OCHOBHOMU
npodeccuonanbHoi obpazoBatenbHOM porpammel CIIO Ha 6a3ze ocHOBHOrO 001Iero 00pa3zoBaHUs
¢ moiydeHueM cpemHero ooOmero oOpazoBanus (IIporoxom Nel4 ot 30 HosOps 2022r).
HopmatuBHYI0 TpaBOBYIO OCHOBY peaM3allid CpeAHero oomiero oOpa3oBaHMs B Ipenenax
OCBOCHHS OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMbl CPEAHEr0 NMPOo(hecCHOHATFHOTO 00pa30BaHus Ha
0a3e OCHOBHOTO O0IIIeT0 00pa30BaHMS COCTABIISAIOT:

» denepanpHbiii 3aK0H OT 29.12.2012 1. Ne 273-03 «O06 obpa3zoBanun B Poccuiickori denepanum»
(B pen. @enepabHOrO 3aKk0Ha OT 24.09.2022 Ne 371-D3);

* Ilpukaz3 Munobpuayku Poccum ot 17.05.2012 r. No 413 «O6 ytBepxkaeHuu ¢heaepaibHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CpenHero oomero ooOpasoBanus» (B pen. [Ipukasza
Munnpocserienus Poccun ot 12.08.2022 Ne 732);

e [IIpukaz MunobOpuayku Poccum ot 14.06.2013 r. Ne 464 «O6 yrBepxaenuu Ilopsiaka
OpraHM3allMl U OCYILECTBICHHUsS 00pa30BaTEIbHON JIEATENBHOCTH IO  00pa30BaTEIbHBIM
mporpaMmaM CpenHero npogecCHoOHaIbHOTO oOpa3oBaHus» (mpekpamaer aeicteue ¢ 01.03.2023
r.);

e [Ipukaz MunucrepcrBa mpocBemeHust Poccuiickoit @enepammu ot 24.08.2022 Ne 762 «O0
yrBepxkaeHun llopsiaka opraHu3aldd W OCYIIECTBICHHS 0OO0pa30BaTeIbHOW MEATEIBHOCTH 10
0o0pa3oBaTeNbHBIM MPOTpaMMaM CPEAHETO MPOPECCHOHATBHOTO 00pa30BaHUsM» (BCTYMAET B CUTY C
01.03.2023);

o ®depnepanbublii 3akoH 0T 04.08.2023 No479-D3 «O BHeceHnn u3MeHeHN B DenepanbHblil 3aK0H
«0O06 obpazoBanuu B Poccuiickoit @enepanuuny» (Berymaet B cuny ¢ 01. 09 2023).

e [Ipuka3 MunucrepctBa mnpocseuienust Poccuiickoii ®enepaunn ot 18.05.2023 Ne3d71 «O0
yrBepxaeaun POII COO» 3apeructpupoBanHblii 12.07.2023 Ne74228, HomMep OMyOJIMKOBAHHUS:
0001202307130017 ot 13.07.2023.

Pa3pabotumk: [Iuasix T.A, npenogasarens OCIIIO DTHU (pumman) CI'TY umenu 'arapuna
IO.A.
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1 O0masi xapakTepucTHKA padoyeid MporpaMmMbIo01e00pa3oBaTeIbHOM
TUCUMILTHHBI

Oo6mieoOpazoBaTtenbHast aucuuIUiMHA «DH3UKay SBISIETCS 00sS3aTeNbHON
4acThI0  00IIe00pa30BaTENILHOTO IMKJIA  00pa3oBaTeNbHONM MPOrpaMMbI B
cootBeTcTBUM ¢ PI'OC CIIO mo cnemmansuoctu 09.02.07 WMudopmanmonnsie
CHCTEMBI U IPOrPaMMHUPOBAHHUE.

B coorBerctBun ¢ OPI'OC COO ¢uzuka sBusercs 00s3aTeNbHOM
JUCIMIUIMHOM Ha ypOBHE cpenHero ooémero oopaszoBanusi. Ha wusyudenue
TUCHUIUIMHBL « PU3MKa» HA 0A30BOM YPOBHE OTBOJAUTCS TPU 3aUETHBIC €TUHULIBI.

1.2. Heau u niiaHupyeMble pe3yabTaThl 0CBOEHUS TUCIHUIJIMHBI:

1.2.1. Heau TUCHUIIAHBI:

Copepxanue mnporpamMmbl 001e00pa3zoBaTeNibHON AUCUUIIINHBL Pu3nka
HaIIpaBJIEHO Ha JOCTHKEHUE CIEAYIOINX LeJIei:

e (opmupoBaHHe y 00ydalOIUXCsl YBEPEHHOCTH B IEHHOCTU 00pa30BaHMUs,
3HaYUMOCTU (PU3MUECKUX 3HAHUN i1 COBPEMEHHOTO KBaJTU(UIIUPOBAHHOTO
CHEUAIKCTA [IPU OCYIIECTBICHUH €T0 MPOPECCUOHAIBHON A TEIbHOCTH;

® (opmMupoBaHHE €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH;

e OBJIaJICHUE cnenuduyeckon CUCTEMOMH bU3UYECKUX  TIOHATH,
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

® OCBOEHHUE OCHOBHBIX (DM3UUECKUX TEOPHIl, 3aKOHOB, 3aKOHOMEPHOCTEW;

® OBJAJCHUE OCHOBHBIMM METOJAaMU HAyYHOIO IIO3HAHUA MPUPOIBI,
UCIIOJB3YyeMbIMU B (pusnke (HaOIO/ICHHE, ONMHCaHUE, U3MEPEHUE, BBIIBUKEHUE
TUIO0TE3, IPOBEACHUE SKCIIEPUMEHTA);

® OBJAJICHHE YMEHUSIMHU 00paldaThIBaTh JAHHBIE HKCIIEPUMEHTA, OOBSICHIThH
MOJIYYCHHBIC PE3yJIbTaThl, YCTAaHABIMBATH 3aBHCHUMOCTH MEXAY (U3HUECKUMU
BEITMYMHAMU B HA0JIF01aeMOM SIBJICHUH, JI€TIaTh BHIBOJIBI;

e (opMupoBaHME YMEHHS peuiaTh (U3MUYECKHE 33Jaud Pa3HbIX YPOBHEU
CIIOHOCTH;

® pa3BUTHE MO3HABATEILHBIX UHTEPECOB, UHTEIUIEKTYJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN B MpoIecce NMPUOOPETEHUs 3HAHUM C MCIOJI30BAaHUEM Pa3IUYHBIX
WMCTOYHUKOB HH(OpMALMM UM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH;
yMeHHUH (pOpMyIHpOBaTH 1 0OOCHOBBIBATh COOCTBEHHYIO O3UIIUIO IO OTHOIICHUIO
K (pu3nueckoil HHPOpMAaIHH, TOTy4YaeMOM U3 Pa3HbIX HICTOYHHUKOB,

® BOCIHUTAHHME YYBCTBAa TOPAOCTH 3a POCCHUUCKYI0 (PU3UYECKYI0 HayKy.

OcBoenue kypca O/ «Pu3rka» npeanosiaract pelieHue CiIeayomnx 3a1a4:

e npuoOpeTeHue 3HAHUNW O (PYHIAMEHTANBHBIX (U3MUYECKUX 3aKOHAaX,
JeXallluX B OCHOBE COBPEMEHHON (DHU3MYECKON KapTUHBI MHpA, MPUHIUIIOB
JENUCTBUS TEXHUYECKUX YCTPOUMCTB U MPOU3BOACTBEHHBIX MPOLIECCOB, O Hanbosee



BaXXHBIX OTKPBITHSAX B 00JaCTH (PM3MKH, OKA3aBUIMX ONPEIEISIONIEE BIUSIHUE HA
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

® [IOHMMaHHE (PUBNYECKOMN CYIIHOCTH SIBJIEHUH, MPOSBIIAIOIIUXCS B paMKax
POM3BOJCTBEHHON ACSITEIbHOCTH;

® OCBOCHHE CIOCOOOB MCIOJNB30BAHUS (PU3NYECKUX 3HAHHUM ISl PELICHHS
IPAKTUUECKUX U NPOPECCHOHANBHBIX 3a7a4, OOBSACHEHUS SIBICHUN TNPUPOIBI,
IPOU3BOJACTBEHHBIX M TEXHOJIOTMYECKUX IPOIECCOB, MPHUHLMIIOB JEHCTBUS
TEXHUUYECKUX NPUOOPOB U YyCTPOUCTB, 0OecreyeHus] O€301MacHOCTH MPOU3BOICTBA
Y OXpaHbl IPUPOIBI;

e (opMupoBaHME YMEHUN pemarb y4eOHO-NPaKTUUYECKHE  3aJauu
(U3HYECKOro coaepKaHus ¢ yu€ToM npodeccHOHaIbHON HAPaBIEHHOCTH;

® pUOOpETEHUE OMbITa IMO3HAHUS W CAMOIIO3HAHUS; YMEHHHA CTaBUTHh
3aJlayy ¥ pemaTh npoodaeMbl ¢ y4€TOM Ipo(dhecCHOHaIbHOM HAPaBIEHHOCTH;

e (opMupoBaHME YMEHHMI HCKaTh, aHAJIM3UPOBaTh MU 00pabaThIBAThH
¢$uznyeckyro HHPOpMAIHIO ¢ yUETOM MPo(ecCHOHAIBHOMN HAIIPaBIEHHOCTH;

® [IOJIFOTOBKAa OOYy4alOUIMXCAd K YCHEIIHOMY OCBOEHHUIO JHUCUUIUIMH U
MoAayJell mpoecCHOHANBHOTO LHKIA: (OPMUPOBAHME Yy HUX YMEHUW U OIbITA
JESITETPHOCTH, XapaKTePHBIX Ui mpodeccuid / JODKHOCTEH CITyKalluX HITH
CHEUATbHOCTEH, TMOJy4aeMbIX B  NPOQPECCHOHAIBHBIX  00pa30BaTEIbHBIX
OpraHU3aINSIX;

® [OATOTOBKa K (OPMHPOBAHUIO OOIIMX KOMIETEHIUH Oyaymiero
CHeLMAUCTa: caMoo0pa30BaHMs, KOMMYHHMKAIUU, TPOSIBICHUS TIPa)kIaHCKO-
MMaTPUOTUYECKOU IMO3ULINH, COTPYAHUYECTBA, IPUHATHS PEIICHUN B CTAHIAPTHOU
U HECTaHJApTHOM CHUTyalusiX, MPOEKTUPOBAHMs, TMPOBEACHUS (DU3MUECKUX
n3MepeHuid, H(PPEKTUBHOTO W  OE30MACHOTO0  KCIOJIB30BAHMS  Pa3IUYHBIX
TEXHUYECKUX YCTPOWCTB, COOJIOACHMSI MpaBUJI OXpaHbl TpyJda IpH pabore ¢
bu3nueckuMu nprudopamMu U 000PyIOBAHUEM.

OcobeHHocTh (hOPMHUPOBAHUS COBOKYMHOCTH 3a/ay M3y4eHHsS] (PU3UKHU ISt
CUCTEMBI ~ CpEOHEro Mpo(ecCHOHANLHOIO  00pa30BaHMUs  3aKJIIOYaeTcs B
HEOOXOJMMOCTH peanu3alud MpodeCcCUOHATIbHOW HAMPaBICHHOCTH PEIIaeMbIX
3a/1a4, yuéta ocooeHHOCTeN chephl ACATETLHOCTH Oy IYIIUX CIEIUATIUCTOB.

B pe3synbTare 0cBOCHUS AUCHUILTMHBI O0YUYaOLIUICS 10JIKEH 3HATD !

® CMbICH TOHATUN: (U3MYECKOEe SBICHUE, THUIOTe3a, 3aKOH, TEOopus,
BELIECTBO, B3aUMOJCICTBUE, 3JIEKTPOMAarHUTHOE II0JIe, BOJIHA, (DOTOH, aTOM,
aTOMHOE SIIPO, MOHU3UPYIOIIHUE U3ITy4YCHMUS;

® CMBICH (PU3MUECKUX BEJIMYMH: CKOpPOCTb, YCKOpEHHE, Macca, CHIa,
UMIYJIbC, paboTa, MEXaHUYeCKas SHEprus, BHYTPEHHSS HHEprusi, aOCOIIOTHas
TEMIIEPATypa, CPEAHAs KWHETHYECKas DHEPrus YacTHIl BELIECTBA, KOJIMYECTBO
TEIUIOTHI, JIEMEHTAPHBINA dJICKTPUYECKUN 3apsif;

® CMBICI (PU3UYECKUX 3aKOHOB KJIACCUUYECKOM MEXaHUKH, BCEMUPHOTO
TATOTCHUs, COXPAHECHMsI DHEPIMHM, MWMIIYJbCa M DJIEKTPUYECKOro 3apsna,
TEPMOJUHAMUKHY, dJIEKTPOMAarHUTHON MHIYKIUH, (poToddhPekTa;

® BKJIAJ] POCCHUIICKMX M 3apyOeKHBIX YYEHBIX, OKa3aBIIUX HaHOOJbIIEE



BIIUSIHUE HA pa3BUTUE QUBHKY;

B pesynbrare ocBOCHUS IUCIMIUIMHBI 00yUYaIOIMIUACS H0JKEeH YMeTh:

® [IPOBOJUTH HAOIIOACHMUS, IJITAHUPOBATH U BBITIOJIHATH YKCIIEPUMEHTHI,

® BBIJIBUraTh TMIIOTE3bI U CTPOUTH MOJEIIH,

® IPUMEHATH IOJNlyY€HHbIE 3HAHUA 10 (u3uKe AN OOBICHEHHS
Pa3HO00pa3HbIX HU3UUECKUX SIBICHUI U CBOWCTB BEILIECTB;

® [IPAKTUYECKH HCIOIB30BATh (PM3UUECKUE 3HAHUS;

® OIIEHUBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HHPOpPMALIUU;

® WCIOJNb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHS U1 pELIEHUs
NPAaKTHUECKUX 3a]ad TOBCEAHEBHOW IKU3HH, oOecmedeHus O0e30MacHOCTH
COOCTBEHHOW  JKM3HHM, palMOHAIBHOTO MPHUPOJAOIOIB30BAHUS M  OXPaHbI
OKPY’KAIOIIEH CPEIbI.

® ONUCHIBATh U OOBACHATH (PU3UUECKUE SBJICHUS U CBOMCTBA TEN: CBOICTBa
razoB, OKMAKOCTEM W  TBEPABIX TEJN; JJIEKTPOMAarHUTHYI  MHIYKIUIO,
pacrpoCTpaHEHHE NIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOKCTBA CBETA; U3JIyYCHUE U
NOTJIOIIEHHE CBETAATOMOM; POTOAD(DEKT;

® OTJIMYATh TMIOTE3bl OT HAYYHBIX TEOPHIA;

e JieJaTh BHIBOJbI HA OCHOBE AKCIIEPUMEHTAJIbHBIX JaHHBIX;

® [IPUBOAUTH IPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOMIOAEHUS U IKCIIEPUMEHT
SBJIAFOTCS. OCHOBOM IS BBIABMIKEHUS THUIIOTE3 U TEOPHUH, MO3BOJIAIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKHX BBIBOAOB; (U3UYECKas TEOpUs [1aeT BO3MOXKHOCTh
OOBSICHATH U3BECTHBIE SIBJICHUS MPUPOJBI U HayuyHbIEe (DaKThI, IPEICKA3bIBATh €IIe
HEU3BECTHBIC SBJICHHUSI;

® IPUBOJUTH MPHUMEPHl NPAKTHUECKOIO HCIIOJIb30BAHUA (UBHYECKUX
3HAHWUN: 3aKOHOB MEXAHWKH, TEPMOJAMHAMHUKHU U 3JEKTPOJMHAMUKHU B SHEPIETHUKE;
pa3NUYHBIX BHJIOB AJIEKTPOMArHUTHBIX M3JIYyYEHUW [JIs Pa3BUTHS pPaauo U
TEJIEKOMMYHUKALIMA, KBAaHTOBOM (U3MKKM B CO3JaHUM SACPHOM DHEPreTUKH,
Ja3epoB;

® BOCIIPUHMMATh M HAa OCHOBE IIOJYYEHHBIX 3HAHUM CaMOCTOSITEIIBHO
olleHMBaTh HH(OpMaIU, conepxkairyocs B coodmenusx CMU, Unrepnere,
HAyYHO-TIOIYJISIPHBIX CTATHSIX.

® IIPUMEHATH MOJyUYEHHBIC 3HAHUS JJIs pelIeHHs (PU3NUECKUX 3aa4;

e omnpenensaTh xapakTep (GU3MYECKOro mpoliecca 1Mo Tpaduky, TaduIe,
dbopmyse

U3MEPATH sl PU3UUECKUX BEIMYMH, IPEACTABIISISA PE3yIbTaThl U3MEPEHUN C
Y4ETOM UX ITOIPEITHOCTEN.

1.2.2. Tlnanupyemble Ppe3yJibTaThbl OCBOEHHMSI 0011e00pa3oBaTeIbLHOM
TUcHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO

Oco0oe 3HaueHue TUCLUILIMHA UMeeT npu popMupoBaHuu U pazsutuun OK
u [1K.



Kox v nanmenoBanue
¢dopmupyeMbIX KOMIIETEeHIHI
OK 01. Bri6upats criocoOsr
pelieHus 3a1au
npohecCHOHATBLHOM
JIeATEIbHOCTH IPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

I[InanupyemMble pe3yabTaThl 0CBOECHUS UCHUILIMHBI

Oo0mmel

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TPY/ly, OCO3HaHHUE LIEHHOCTU
MacTepcTBa, TPyAoto0ue;

- TOTOBHOCTb K aKTUBHOH JI€TEIbHOCTH
TEXHOJIOTUYECKOM U COLIMaIbHOM HAaIPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATS, IJIAHUPOBATh U
CaMOCTOSITEJILHO BBINOJIHATh TaKyHO 1€ TEIbHOCTD;
- HHTEPEC K Pa3InYHbBIM cdepam npodhecCHoHATBHOMI
JeSITeTbHOCTH,

OgByagenne yHMBepPCAJIbLHBIMH Y4eOHBIMH
M03HABATEJIbHBIMH 1efiCTBUSIMH:

a) 0a30Bble JJOTHYeCKHUe JeidcTBHA:

- CaMOCTOATENbHO (OPMYIUPOBATH U
aKTyaJIu3HpoBaTh NpobIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YyCTaHABIIMBATh CYIIECTBEHHBIN MTPU3HAK WIIH
OCHOBAHUS JIJISl CPABHEHUS, KITACCH(PHUKAIINN U
0000IIeHMS;

- OTIPENIeNIATh LeNIU IeATENIbHOCTH, 33/1aBaTh
napaMeTpbl U KPUTEPUU UX TOCTUIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B
paccMaTpUBaEMBbIX SBIICHHSIX;

- BHOCUTB KOPPEKTUBHI B ICATEIIEHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJSIM, OLICHUBATh PUCKU
MOCTIEICTBUH JeSTETbHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIICHHUE TTPH PEIICHUN
YKU3HEHHBIX TIPOOIEM

JucuuninHapHbie2

- chOpMHUPOBATh MPEACTABICHUS O POJIM U MECTE
GU3MKN U aCTPOHOMHH B COBPEMCHHON Hay4HOI
KapTUHE MHpPA, O CHCTEMOOOpasyronieil poim Gpusuku
B Ppa3BUTUM E€CTECTBEHHBIX HAYK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJE POCCUHCKUX H
3apyOCIKHBIX YYCHBIX-(U3UKOB B pa3BUTHE HAYKH;
MOHMMaHHe (PU3MUYECKOW CYNIHOCTH HAOII0AaeMBbIX
SBIICHUH MHUKPOMHpA, MaKpOMHUpa H MeraMupa,
MOHWMAaHUE POJU AaCTPOHOMHUU B MPAKTUICCKOU
NESTETPHOCTH 4YeJIOBeKa W JaJIbHEHIIEM Hay4YHO-
TEXHUYECKOM  DPa3BUTHH,  poiud  (pu3WKH B
dbopMupoBaHUHM  Kpyro3opa W  (HYHKIIMOHAILHOM
IPaMOTHOCTH YEJIOBEKa IS PEIICHUS MPAKTHYCCKUX
3ajady;

- copMUpPOBATH YMEHUS PEIIaTh paCUCTHBIC 3a/1a9H C
SIBHO 3aJaHHOW (DU3UYECKON MO0, HCIOJIb3YS
(du3HUYeCKre 3aKOHBI M MIPUHITUIIBI, HA OCHOBE aHAJIN3a
YCIIOBUSL 3a/ladll  BBIOMPATh (DU3HUECKYI0 MO/IENb,
BBIICTISITh  (PU3WYECKHE BETHYMHBI U (OPMYIIBI,
HE0OXOUMBIE IJIs €€ PeIIeHUs, TPOBOAUTH PACUeThl U
OIICHUBATh  PEANbHOCTh TOJYYECHHOTO  3HAYCHHUS
(GU3MYECKOW  BEJIMYMHBI;, pemaTh KadyeCTBECHHBIC
3aJla4M, BBICTPAWBAs JIOTHYCCKH HEMPOTHBOPCUHBYIO
[ENOYKY pPaCCYXICHUNH C OMopoil Ha H3yYCHHBIS
3aKOHBI, 3AaKOHOMEPHOCTH U (PU3MUYECKUE SBICHHUS,

- BIAJACTh OCHOBOIOJIATAOIIUMU  (U3HYECKUMU
MOHATHSMH W BEIIMYMHAMH, XapaKTEPHU3YIONTUMHU

1 YKasbIBaloTca GpopMmnpyemMble IMYHOCTHbIE U MeTanpeameTHble pesynbTaTbl n3 PrOC COO (B nocneaHei pegakumm ot 12.08.2022) B oTrnaronbHoi popme
2 AncumnanHapHble (npegmeTHble) pesy/ibTaTbl YKa3blBAOTCA B COOTBETCTBMM C UX NONIHbIM nepedHem Bo PIFOC COO (B nocneaHemn pegakumm ot 12.08.2022 ans
6a30B0oro n yrnyb61eHHOro ypoBHs obyyeHus



0) 0a30BbIe HCCJIEA0BaTEIbCKIE TeHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBLCKOMN 1
HpOGKTHOfI JACATCIIbHOCTH, HABBIKAMU pa3pemeH1/151
pooem;

- BBISIBJIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBiA3HU U
aKTyaJII/I3I/IpOBaTB 3a;[aqy, BBIABHUI'aThb FI/IHOTG?)y cc
pGH_ICHI/ISI, HaXOIUThb apr YMGHTBI JJIs1 JO0Ka3aTcJIbCTBA
CBOHUX YTBep)I(ILGHI/IfI, 3a1aBaTb napaMeTpLI nu
KPUTEPUH PELICHU,

- aHaJH/I?:I/IpOBaTI) HOHy‘ICHHI)IG B X0I€ peHIGHI/IH
3a/la4¥ pe3yNbTaThl, KPUTUUECKH OLEHUBATh MX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIOBUSIX;

- YMETh NIEPEHOCUTD 3HAHUS B MIO3HABATEIHHYIO U
MIPAKTUYECKYIO0 00JaCTH KUZHEIEATEIILHOCTH;

- YM€Tb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MpeIMETHBIX 00acTel;

- BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OpUruHAIbHbIE
MOAXO/bI U PELICHHUS;

- CIOCOOHOCTh UX UCITOJIb30BaHUS B
M03HABATEIbHOW U COLIMAIBHOW ITPAKTUKE

buznvecKue MPOIECCHI (CBsI3aHHBIMH c
MEXaHUYECKUM JIBMKCHHEM, B3aUMOACHCTBHUEM TeEII,
MEXaHUYCCKHMMHU KOJeOaHWSIMU W BOJHAMHU, aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHUEM BELIECTBA, TEIJIOBBIMU
MPOLECCAMU; IEKTPUUYECKUM U MArHUTHBIM IOJISIMU,
AIEKTPUYECKUM TOKOM, AIEKTPOMArHUTHBIMU
KOJICOAHMSIMM U BOJHAMHM;, OITHYECKUMH SIBJICHHIMU,
KBAaHTOBBIMH  SIBICHUSIMHU, CTPOCHHEM aToMa W
aTOMHOTO  siipa, PaJAMOAKTUBHOCTBIO);  BIIaJICHUE
OCHOBOIIOJIarafoIuMHI aACTPOHOMUYECKUMHU
IMOHSATHIMH, ITO3BOJISSIOIIMMH XapakTepU30BaATh
MPOLECCHI, MPOUCXOASAIIME HAa 3BE3/1aX, B 3BE3IHBIX
CHCTEMaX, B MEXTraJakKTUYECKOW Cpele; JBHKECHUE
HEOCCHBIX TEJI, DBOJIIOLHIO 3Be3/ U BeeneHHoii;

- chopMupoBaTh yMEHUs MIPUMEHSTh
OCHOBOIIOJIAralOllie  ACTPOHOMUYECKHE  IIOHSTHS,
TEOpUHM W 3aKOHBl JUId aHanu3a W OOBICHEHUs
(bu3MYECKUX MPOIIECCOB, MPOUCXOAAIIUX Ha 3BE3/1aX, B
3BE3JHBIX CHUCTEMAaX, B MEKIaJJaKTUYECKOU cpene,
JIBYOKCHUS HEOCCHBIX Tell, OJBOJIONUU 3BE3I U
Bcenennolii;

- BJIQJIETh 3aKOHOMEPHOCTSAMH, 3aKOHAMU U TEOPUAMHU
(3akoH BcemupHoro tarotenus, I, I u 11l 3akonbt
HrproToHa, 3aKOH COXpaHEHUs] MEXaHUYECKOM SHEPIHH,
3aKOH COXPaHEHUS! UMITYJIbCA, TPUHIUIT
CYNEpIO3HUIUN CHJI, TPUHIIMI PABHONPABHOCTH
WHEPLHAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Ta30BbIC
3aKOHBI, IEPBbIM 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO0 3apsaa, 3akoH KyioHa,
3akoH OMa JiJ1s1 ydacTKa 1enu, 3akoH Oma J1J1d MoJTHON
AIEKTPUYECKON Lenu, 3aKoH J[koyns - JIeHua, 3akoH



OK 02. Hcrnonp30BaTh
COBPEMEHHBIC CPEJICTBA TIOKUCKA,
aHaJIM3a U UHTEPIIPETAIHN
uHpOpMaLuu, U
WH(OPMAIMOHHBIC TEXHOJIOTUU
JUUISL BBITTOJIHEHHMS 3a/1a4
npodeccuoHaNbHOM
JIeITeIIbHOCTH

B 00/1acTH HEeHHOCTH HAYYHOI0 MO3HAHMA:

- ¢(hOpMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH ¥ 0OIIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO HA
JIMaJIore KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTA B MOJUKYJIbTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE SA3BIKOBOW U YUTATEIbCKOM
KYJIBTYpBI KaK CpPeICTBA B3aUMOJICHCTBUS MEXTY
JOABMH M MTO3HAHUS MHPA,

- OCO3HAHME [IEHHOCTH HAYYHOU JeSITeTbHOCTH,
TOTOBHOCTB OCYIIECTBIISITH MPOCKTHYIO U
HCCIIEI0BATENBCKYIO eI TEIbHOCTh HHANBUYATbHO U
B TPYIIIIE;

OBiageHne yHMBEPCAIBHBIMH Y4eOHBIMH
M03HABATEJILHBIMH AeiiCTBUSIMH:

B) padora ¢ uHpopmalueii:

- BJIaJIeTh HaBbIKAMU MOJTY4YEHUsI HHPOPMALIUU U3
HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENILHO
OCYIIECTBIISITH MIOMCK, aHATN3, CHCTEMATHU3AIIUIO
WHTEPIPETAINIO HHPOPMAIIUU Pa3ITMIHBIX BUIOB H
(bopM npescTaBIeHHUS;

- C03/1aBaTh TEKCTHI B PA3JIMUHBIX (OpMATaX C yIeTOM
Ha3zHa4yeHUs UH(OPMAIIMK U LIETIEBOM ayTUTOPHH,

ANIEKTPOMArHUTHOM MHIYKIMH, 3aKOH COXPAHEHUS
SHEPIUH, 3aKOH NPSIMOJMHENHOIO PACIPOCTPAHEHUS
CBETA, 3aKOH OTPAXXEHUs CBETA, 3aKOH MPEJTOMIICHUS
CBETa; 3aKOH COXPAHEHHUS SHEPTHH, 3aKOH COXPaHEHUS
HMITYJIbCA, 3aKOH COXPaHEHUs dJIEKTPUYECKOr0 3apsija,
3aKOH COXPaHEHUS MacCOBOT0O YKCJIA, IOCTYJIAThI
bopa, 3aK0H palnoaKTUBHOIO paciazia); yBEpeHHOe
HCIIOJIb30BAaHNUE 3AKOHOB U 3aKOHOMEPHOCTEHN IIPH
aHam3e (PU3MYCCKUX SBICHHUIA U TIPOIIECCOB

- YMETh YUYUTHIBATh FPAHUIIBI IPUMEHEHUS NU3YUEHHBIX
(bU3HMYECKUX MOJIeTIeH: MaTepHalIbHAS TOYKA,
WHEpLHaIbHAsA CUCTEMA OTCUETA, UICAIbHBIN Ia3;
MOJIEJN CTPOEHUS ra30B, )KUAKOCTEN U TBEPBIX TEI,
TOYEYHBIN JIEKTPUUECKUI 3apsif, siAepHas MOAEb
aToMa, HyKJIOHHasi MO/IeJIb aTOMHOTO sipa Ipu
penieHny GU3NYECKUX 3a/1ad



OK 03. [InanupoBats u
peaTn30BhIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
peINPUHIMATENbCKYIO
JeSITeTbHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIB30BaTh 3HAHUS 110
(uHaHCOBON TPAaMOTHOCTH B
pa3IMYHBIX KU3HEHHBIX
CUTYaIHsIX

BBIOMpAsi ONITUMAJIbHYIO (POPMY IpEICTaBICHUS U
BU3YaJIH3alUy;

- OLIEHUBATh IOCTOBEPHOCTH, IETUTUMHOCTD
nH(pOpMalIUY, €e COOTBETCTBUE TPABOBHIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- CIOJIB30BATh CPEACTBA HHPOPMALIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H
OpraHMU3aIMOHHBIX 33a4 ¢ COOII0eHEM TpeOOBaHUI
SPrOHOMHKH, TEXHUKHU 0€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHns, IPaBOBBIX U ITHYECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30MacHOCTH;

- BJIJIETh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
nHpopManuy, THPOPMAIIMOHHOHN OE30MTaCHOCTH
JTAYHOCTH

B o06.s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS
-- c(hopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS,
THYECKOTO MOBEICHMS;

- CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHME JJMYHOTO BKJIa/1a B IIOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHUE K CBOUM POJTUTEISIM H
(wm) IpyruM YiieHaM CeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUSA LIECHHOCTEN CEMEMHOMN
KU3HHU B COOTBETCTBUU C TPAIUIHSIMU HAPOJIOB
Poccun;

Ogiaenne YHUBEPCAIBLHBIMH PeryassTHBHBIMHU
AeCTBUAMU:

a) cCaMOOpraHM3alus:

- CaMOCTOSITEIbHO OCYILIECTBISAThH I03HABATEILHYIO

- BJIaJIeTh OCHOBHBIMU METO/IaMU Hay4YHOT'O IO3HAHUS,
UCTIOJIb3yEeMBIMHU B (PM3UKE: IIPOBOAMUTH TPSMBIEC U
KOCBEHHBIE U3MEpPEHUS PU3NYECKUX BEITUUMH,
BbIOMpas ONITUMAJIbHBIN CIOCO0 U3MEPEHUS U
MCIIOJIb3YS] U3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTEN
M3MEpEHUil, TPOBOIUTH UCCIIEI0BAaHUE 3aBUCUMOCTEN
(U3NYECKUX BEJIIMYMH C UCIOJIB30BaHUEM IPSIMBbIX
U3MEpEeHUi, 0OBACHATH NOTyYE€HHBIE PE3YIbTAThI,
UCIOJB3YS PU3UYECKUE TEOPHUH, 3aKOHBI U MIOHATHS, U
JleTaTh BBIBOJIBI; COOJIOIaTh MpaBmiia 0€30MacHOTO
TpyJa Npu NPOBEACHUH UCCIIEIOBAaHHM B paMKax
y4eOHOTr0 dKCIIepUMEHTa U y4eOHO-
MCCJIEI0BATENBCKOM I€ATEIBHOCTHU C HCIIOIb30BaHUEM
U(PPOBBIX U3MEPUTETBHBIX YCTPOUCTB U
n1abopaTopHOTo 060pyI0BaHUs; CHOPMUPOBAHHOCTD
NPEJCTAaBICHUN O METO/IaX MOJIyUYSHHs HAyYHBIX
ACTPOHOMUYECKUX 3HAHUI



NeSITeIbHOCTb, BBIABIATH IPOOJIEMBI, CTABUTH U
(opMyIMpOBaTh COOCTBEHHBIE 331a4YH B
00pa30oBaTeNbHON AEATEIBHOCTU U dKU3HEHHBIX
CUTyaLUsIX;
- CaMOCTOSTENIBHO COCTABJIATh IJIaH PELICHUS
POOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTEHHIA;
- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBATh (POPMUPOBAHUIO H MTPOSBICHUIO
LIMPOKOH 3pYAULIMH B Pa3HBIX 00JIaCTAX 3HAHUM,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHB;
0) CAMOKOHTPOJIb:
HCIOJIb30BATh MPUEMbI Pe(IIEKCUH [T OLEHKU
CUTYalluH, BbIOOpa BEPHOI'O PELICHMUS;
- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS 10 UX CHUKEHHUIO;
B) IMOUMOHAJIbHBIN MHTEJIEKT, MPeANnoIaraoummi
c¢opMHPOBAHHOCTD:
BHYTPEHHEH MOTHBALINH, BKJIFOYAOIEN CTPEMIICHHE K
JOCTHKEHUIO 1IEJIN U YCIIEXY, ONTUMU3M,
MHULMATUBHOCTb, YMEHUE IEHCTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEH;
- HMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBATH €TI0
IIPU OCYIIECTBICHUH KOMMYHHUKAIUH, CIOCOOHOCTH K
COUYYBCTBHIO U CONEPEKUBAHUIO;
- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAOIIUX
CIOCOOHOCTH BBICTPAUBATh OTHOLIEHHUS C IPYTUMU
JIIOJIbMU, 3a00TUTHCSI, TPOSBIISATH UHTEPEC U
paspeniaTh KOHMIUKTHI

OK 04. D dextnBHO - TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U - OBJIA/IETh YMEHHUSIMU PabOTaTh B TPYIIIE C



BSaI/IMO,Z[efICTBOBaTb u pa6OTaTB B
KOJVICKTHUBC U KOMAaH/C

OK 05. OcymiecTBIsTh YCTHYIO U
NHCEMEHHYI0 KOMMYHHUKAIIHIO Ha
TOCY/IapCTBEHHOM SI3bIKE

CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U
CaMOOIIPEEIICHHUIO;

-OBJIaJICHHE HAaBBIKAMH y4eOHO-HCCIIE0BATEIBCKOM,
MPOEKTHOM M COIMATIBLHOMN JIEATEIIbHOCTH;
OBJ1aieHHe YHUBEPCAJIbHBIMH
KOMMYHHKATUBHBIMU 1eHCTBUSAAMMU:

0) coBMecTHAas AesTeJIbHOCTD.

- IOHUMATh U UCMOJIb30BATh MPEUMYILIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

- IPUHUMATH 1I€JIM COBMECTHOM ACSATEIBbHOCTH,
OpraHU30BbIBaTh U KOOPJAUHUPOBATH JIEUCTBUS 10 €€
JOCTHKEHHIO: COCTABIATh IJIaH JICHCTBUM,
pacnpenenarb pojik ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CYXIaTh pe3ylbTaThl COBMECTHON paboThI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBUSIX
pealbHOTO, BUPTYAIbHOTO M KOMOWHUPOBAHHOTO
B3aHMOJCUCTBUS;

- OCYLIECTBIISITH ITO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALMSX, IPOSBIISATh
TBOPYECTBO U BOOOpaxKeHHEe, ObITh HHUIIMATUBHBIM
OBJ1ajieHHe YHUBEPCAJIbHBIMHU PeryjasiTUBHbIMHA
JeHCTBUSIMM:

I') IPUHATHE ce0s U IPYTUX JIO/Iei:

- IPUHUMATh MOTUBBI U APTYMEHTBI APYTHUX JIHOJIeH
MIPY aHAJIU3E PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYTUX JIOJICH HA
OIMOKH;

- pa3BUBATH CIIOCOOHOCTH MMOHUMATh MHP C
MO3UIMN JPYTrOT0 YEI0BEKa

B o01acTH 3cTeTHYECKOI0 BOCIIUTAHUA:

- 3CTETUYECKOE OTHOUIEHUE K MUPY, BKIIIOUYAs
ACTETHKY HAyYHOI'O TBOPUYECTBA, TPUCYIIIETO

BBIMTOJTHEHUEM Pa3IMYHbBIX COIMATBHBIX POJICH,
IUIAHUPOBATh PAbOTY TPYIIIIbI, PAIHOHATIBHO
pacnpeiensTh AesTeJIbHOCTh B HECTaHAaPTHBIX
CHUTYaIUsIX, aJIeKBATHO OI[CHUBATh BKJIA]] K&XK0TO M3
YYaCTHUKOB I'PYIIIBI B PELIEHHUE PaCCMaTPUBAEMOM
pOoOIIeMBI

- YMETh pacro3HaBaTh (YU3UUECKHE STBICHUS
(mporiecchbl) U 0OBACHATH UX HA OCHOBE U3YYEHHBIX
3aKOHOB: PABHOMEPHOE M PABHOYCKOPEHHOE



Poccuiickoii ®enepanniu ¢
y4€TOM OCOOEHHOCTEH
COITMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

OK 06. [IposiBiATH rpaX1aHCcKo-
NaTPUOTHUYECKYIO MO3UIIHIO,
JIeMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaAUIIUOHHBIX
00111eU€eIOBEUECKHX LIEHHOCTEH, B
TOM YHCIIE C YIETOM

(bu3nmvecKoil HayKe,

- CIOCOOHOCTH BOCIIPHHUMATH Pa3IMYHbBIC BHIBI
HCKYCCTBA, TPAIUIIUU ¥ TBOPUYECTBO CBOETO H JAPYTHX
HapOJIOB, OIYIIATh YMOLMOHAIBHOE BO3/ICHCTBIE
HCKYCCTBA;

- YOSKJIEHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTH U
00I11eCTBa 0TEYECTBEHHOTO M MUPOBOTO UCKYCCTBA,
THUYECKHUX KYJIbTYPHBIX TPATUIIUI H HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPQKCHHIO B Pa3HBIX BUAAX
HCKYCCTBA, CTPEMJICHUE TIPOSIBIIATh KA4eCTBa
TBOPYECKOH JIMYHOCTH;

OgyajieHne YHHBEPCAJTbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

a) o0leHue:

- OCYIIECTBIIATh KOMMYHHKAITUHU BO BCeX chepax
KU3HU;

- pacro3HaBaTh HeBepOATbHBIE CPEICTBA OOIICHMS,
MMOHUMATh 3HAUYEHUE COIUAIBHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUIKM KOH(PIUKTHBIX CUTYaIui
U CMSTYaTh KOHQIIUKTHL;

- pa3BepHYTO U JTOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUS C UCITOJIb30BAHUEM SI3BIKOBBIX CPEIICTB

- OCO3HaHHUE 00YYarOIUMUCS POCCHICKOM
IPAKIaHCKOW UJIEHTUYHOCTH;

- LICJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHEN NTO3ULIUH
JINYHOCTH HA OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHOCcTer HapooB Poccuiickon denepanny,
HACTOPUYECKUX U HALUMOHAIBHO-KYJIbTYPHBIX
TpaguLMiA, JOPMUPOBAHUE CUCTEMBI 3HAUMMBbIX

IpSMOJIMHEHOE IBMKEHUE, CBOOOIHOE Na/IeHUE Tell,
JIBYDKEHUE 110 OKPYKHOCTH, HHEPLUS,
B3aUMO/JICHCTBHE Tell, KOJeOaTeNbHOE ABUKEHHE,
pE30HAaHC, BOJIHOBOE JIBUXeHUE; AU Py3us,
OpPOYHOBCKOE JIBI)KEHUE, CTPOCHUE )KUKOCTEH U
TBEPJIBIX TN, H3MEHEHUE 00beMa TeJl IIPH HarpeBaHuu
(OXJaXXJIeHUH ), TETJIOBOE PaBHOBECHE, UCTIAPECHHE,
KOHJICHCAINS, TUIABJICHUE, KPUCTATU3AIM, KUTICHHE,
BJI&KHOCTb BO3/lyXa, CBSA3b CPEIHEN KUHETUYECKON
SHEPTUH TETJIOBOTO IBM)KEHUS MOJIEKYII C
a0COIOTHON TeMITepaTypOi, IOBBIIICHUE JTaBJICHHS
rasa IpH ero HarpeBaHUH B 3aKPBITOM COCYJI€, CBSI3b
MEXy TapaMeTpaMH COCTOSIHUS Ta3a B
M30TIPOIIeCcCcax; IEKTPU3ALUS TEJl, B3aUMO/ICHCTBHE
3aps1/I0B, HATPEBaHKUE TIPOBOJHHUKA C TOKOM,
B3aMMO/ICHICTBHE MarHUTOB, 3JIEKTPOMArHUTHAs
MHAYKIMS, eHCTBUE MAarHUTHOTO MOJISl HA IPOBOTHUK
C TOKOM U JIBWXKYIIMHCS 3apsi]l, 2JE€KTPOMAarHUTHbIE
KoJIeOaHUs ¥ BOJIHBI, IPSIMOJIMHEIHOE
pacrpocTpaHeHHE CBETA, OTPAKEHHE, IPEIOMIICHHE,
uHTephepeHIys, AM(paKys U NOIIpU3aIMs CBETa,
Jucriepcus cBeta; hoTornekTpuueckuil ek,
CBETOBOE J[aBJIeHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS U
HCKYCCTBEHHAS PAHOAKTHUBHOCTh

- c¢(OpMHUPOBATh YMEHUS IPUMEHSTH OJTyYEHHBIE
3HaHU JUIsl OOBSICHEHUS YCIIOBUH MPOTEKAHUS
(bu3nUecKuX sIBICHUN B IPUPOAE U JIJIsl IPUHATHUS
MPAaKTUYECKUX PEIIeHUI B TOBCEIHEBHOM KU3HU IS
oOecrieyeHHs 6€30MacCHOCTH NP 0OpaIleHUH C
OBITOBBIMU IPUOOpPAMU M TEXHUYECKUMU
YCTPOMCTBaMHM, COXPAaHEHHUS 3J0POBbs U COOTIOAECHUS
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rapMOHU3ALUN
MEKHALMOHAJIBHBIX U
MEXPEJIUTUO3HBIX OTHOIICHU,
IIPUMEHATH CTAaHAAPTHI
AHTHUKOPPYILIMOHHOTO TOBEAEHHUS

LIEHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYILHOHHOTO MUPOBO33pPEHUS,
MIPaBOCO3HAHUS, SKOJIOTUYECKON KYIbTYpHI,
CIOCOOHOCTH CTaBUTD LU U CTPOUTD KUZHEHHBIC
IJIaHBL;

B yacTH rpa:kIaHCKOro BOCIMTAHUS:

- OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U
00s13aHHOCTEH, YBaKEHUE 3aKOHA U TIPABOIOPSIKA;
- IPUHSATHE TPAJULIHUOHHBIX HAllMOHAIbHBIX,
00111e4eJIOBEUECKIX TYMAHUCTUYECKUX U
JIEMOKPATHYECKUX LIEHHOCTEM;

- TOTOBHOCTbh TPOTHUBOCTOSITH UJICOJIOTHUHI
HKCTpEMHU3Ma, HAITMOHAIN3MA, KCeHO(DOOUH,
JUCKPUMMHAIIMH TI0 COIUATBHBIM, PEITUTHO3HBIM,
pacoBbIM, HAITMOHAJILHBIM [TPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO I€SITEIbHOCTD B
MHTEpecax rpakJaHCKOro 00IecTBa, y4acTBOBAThH B
caMOYTIpaBJIEHUU B 0011e00pa3oBaTeIbHOM
OpPraHU3alMH U I€TCKO-IOHOLIECKUX OPTraHU3alMIX;
- YMEHUE B3aUMOJIEMCTBOBATh C COLMAIILHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOM
JIEATEIIbHOCTH;

NMaTPUOTUYECKOT0 BOCIIUTAHUS

- chopMHEpPOBAaHHOCTH POCCUICKOM TpaskIaHCKOM
HUJICHTUYHOCTH, NaTPUOTU3MA, YBAXKEHHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH Iepenl PoauHou,
rOpJIOCTH 3a CBOM Kpal, CBOK0 PoiuHy, CBOIl SI3bIK U
KYJbTYpPY, IPOILJIOE U HACTOSAIIEE
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuwy;

- IIEHHOCTHOE OTHOLIEHUE K FOCY1apCTBEHHBIM

HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KAOIIICH
cpejie; MOHUMaHUE HEOOXOIMMOCTH TPUMEHEHUS
JIOCTHOKCHUH (PU3HKHU Y TEXHOJIOTUH IS
ParMoOHAIBHOTO TIPUPOIOTIOIH30BAHUS



OK 07. ConeiicTBoBath
COXPAHEHHUIO OKpYXKarolen
Cpempl, pecypcocOepexeHHIo,
PUMEHSTH 3HaHUS 00 N3MEHEHU T
KJIMMATa, MPUHIIATIBI
OepeKIIMBOro MPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAHBIX CUTYAITHIX

CUMBOJIaM, HICTOPUYECKOMY U IPUPOJHOMY HACIEAMIO,
MaMsATHUKaM, TpaJauLUsaM HapooB Poccun,
JNOCTHXKEeHHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYIE;

- uaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KCHHIO H
3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyIs0Y;
OCBOCHHbBIE 00YYAIOIIUMHUCS MEKIIPEIMETHBIE
TIOHSATUSA U YHUBEPCAIbHBIC YU€OHBIE T1EUCTBUS
(perynaTuBHBIC, TO3HABATEIIbHBIC,
KOMMYHHKATUBHBIE);

- CITOCOOHOCTh UX HCITOJIb30BAHUS B MTO3HABATEIILHON
Y COIIMAIBHOM MPAKTHKE, TOTOBHOCTH K
CaMOCTOSATEIIbHOMY TUTAHHUPOBAHUIO 1
OCYIIECTBJICHUIO YUYECOHOU JIEATETbHOCTH,
OpraHU3aIy YIeOHOTO COTPYAHHYECTRA C
MeJarornyecKuMu pabOTHUKAMH U CBEPCTHUKAMH, K
YYaCTHUIO B TOCTPOEHUU MHIUBUYAIbHON
00pa3oBaTeNnbHON TPACKTOPHH;

- OBJIaJICHUE HaBbIKAaMH y4eOHO-
HCCIIEI0BATENILCKON, POEKTHON U COLMAIIBHOMN
NEeATEIbHOCTH

B 06.1acTH 3K0/10rH4€CKOr0 BOCIIUTAHUSA:

- chopMHEPOBAHHOCTH PKOIOTUYECKOUN KYIBTYPHI,
TTOHWMAaHHUE BIUSHUS COIUATTbHO-D)KOHOMHYECKUX
MPOIECCOB HA COCTOSHUE MPUPOIHON U COUATTBHOM
Cpelnbl, OCO3HaHME TI00aTFHOTO XapaKTepa
9KOJIOTUYECKHX MPOoOIIeM;

- INIAHUPOBAHUE U OCYIIIECTBICHHUE IEUCTBUI B
OKpY>Kalolllel cpejie Ha OCHOBE 3HaHUs Lenei
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUITUE ACHCTBUI, TPUHOCAIIUX BPET
OKpY>Kalollen cpenie;

- chopMHpOBaTh YMEHUS IPUMEHSAThH OJy4YEHHbIE
3HAHUSA U1 O0BACHEHUS YCIOBHM MPOTEKAHUS
(bu3nYeCKUX SIBICHUN B IPUPOJIE U ISl IPUHSATHUS
MIPAKTHUYECKUX PEIICHUI B IOBCEHEBHOM KU3HU IS
oOecrnieueHnst 6€30MaCHOCTH MpU 0OpaIIeHNuH ¢
OBITOBBIMU IIPUOOpPAMU M TEXHUYECKUMHU
yCTpOMCTBaMH, COXpaHEHHUsI 3J10POBbSI U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHHS B OKpY KaroLIei
cpelie; TOHUMaHKue HEOOXOAUMOCTH IPUMEHEHUS
JIOCTHOKCHUH (PU3UKHU M TEXHOJIOTHH JJIs
PalMOHAIBHOIO IPUPOIONOIb30BAHUS;

13



IIK 4.1 OcymuiecTBasTh
WHCTaJULILUIO, HACTPOUKY U
00ciyKMBaHUE POTPaAMMHOIO
o0ecrnieyeHrss KOMIIbIOTEPHBIX
cucTeM

IIK 4.2 OcyuiecTBisTh
U3MEPEHUS HKCILTYaTaIllHOHHBIX
XapaKTePUCTUK TPOrPaMMHOTO
o0ecrnevyeHns KOMIIbIOTEPHBIX
CHUCTEM

- YMEHHE IMPOTHO3UPOBATH HEOIArONPHUATHBIC
9KOJIOTUYECKHE TTOCIIECICTBHS MPEITPUHUMAEMBIX
JIEUCTBUI, IPEOTBPALIATh HX;

- pacuIupeHMe OIbITa ICATEILHOCTH YKOJIOTHYECKOM
HaIpaBJICHHOCTH Ha OCHOBE 3HAHMH 110 (hHU3UKE
3Hanusa:

OcHOBHBIE METOJIBI U CpeACTBa YPPEKTHBHOTO
aHanu3a QyHKIMOHUPOBAHUS TPOTPAMMHOTO
oOecIieYcHHS.

OcHoBHbI€ BUIbI paboT Ha 3Tane conpoBoxaeHus 110.

3HaHun:

OcHoBHbIE METOABI U cpeAcTBa YHPEKTUBHOTO
aHanM3a (pyHKIIMOHUPOBAHUS TIPOTPAMMHOTO
obecrieyeHus.

OcHOBHBIE IPUHITUIIBI KOHTPOJISE KOHPUTYpALIUU U
MOIEPKKH 1IeTTOCTHOCTH KoHpurypammu [10.

Ymenus:
[TonGupath 1 HaCTpauBaTh KOH(PUTYPAITUIO

MporpaMmMHOIO o0OecIeyeHus KOMIIBIOTCPHBIX CUCTCM.

IIpoBOANTH HHCTAIUIALMIO IPOTPAMMHOIO
o0ecreyeHNsI KOMITbIOTEPHBIX CUCTEM.
IIpon3BOAUTE HACTPOUKY OTACIIBHBIX KOMIIOHEHT

MIporpaMMHOro obecreyeHus KOMIIBIOTCPHBIX CUCTCM.

Ymenus:

V3MepsTh U aHaTM3UPOBATh IKCILTyaTAIIHOHHBIE
XapaKTEPUCTHKH Ka4eCTBA IPOTPAMMHOTO
obecneyeHus.
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2 CTpyKTYypa U cojiep:kaHue 00111e00pa3oBaTeIbHOM TUCIHIINHBI

2.1 O0beM TUCHUIIMHBI M BUAbI Y4eOHOI padoThI

Buy yue6HO# paboThI O0Bem B
qacax
O6beM 00pa3oBaTENbHON IPOTPAMMBI JUCIUILITUHBI 144
1. OcHoBHOE co/iep)KaHKE 84
BT. U..
TEOPETHUECKOE 0O0yICHHE 64
nabopaTOpHBIE 3aHATHUS 8
KOHTPOJIbHBIE pa0OThI 12
2. IlpodheccronanbHO-OPUEHTUPOBAHHOE COJIEP>KAHUE 54
BT. 4.
TEOPETUYECKOE O0yUCHHE 20
MPaKTUYECKHUE 3aHATUS 16
a00paTOPHBIE 3aHATHS 18
[TpomexxyTouHas aTTecTanus (3K3aMeH) 6

15



2.2. TemaTu4yeckuii IJIaH U CoJepP:KaHNe TUCUUILTUHBI «DU3NKa»

dopmupyembie
oouue u
HauMenoBanue Conep:kanue y4ye0OHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE O6nem npodecCHOHATLHBI
pa3aesioB U TeM PadoThI,MHANBUAYAJIbHBIN MPOEKT (eciu npedycmompenst) 9aCOB e
KOMIIeTeHIH
"
1 2 3 4
BBenenne. Copaepixanue yueOHOro MaTepuasa: 2 OK 03
®u3nka u MeToAbl | Ou3rka — QyHIaMEHTaIbHAs HayKa O MpUpoje. EcTecTBeHHO-HAYYHBIA METOT TO3HAHHS, OK 05
HAyYHOIO MO3HAHMUS | er0 BO3MOXKHOCTM M TPAHULl MPUMEHUMOCTH. ODKCIEPUMEHT U TEOopus B IPOLECCE
MO3HAHUS TPHPOABL. MojenupoBaHue (QU3NYECKUX SBJICHHA H TPOIECCOB. Poup
SKCHEpUMEHTa W TEOpUUM B Mpouecce IMo3HaHus npupoabl. Dusnmueckas BeauUYMHA,
®uznyeckue 3aKOHbBL. ['paHUIBI NTPUMEHMMOCTH (PHU3UYECKMX 3aKOHOB U  TEOpHIl|
[Tpunmun coorBercTBUs. lloHatne o ¢Qusnueckoit kapTuHe Mupa. IlorpemHocTH
U3MEpeHUl pU3NUEeCKUX BEIUYUH. FHaAYeHUue uzuku npu oceoeHuu npogheccuil u
cneyuanvnocmei CI10°.
Pa3nen 1. Mexanuka 14(4/-) OK 01
Tema 1.1 Conep:xanue yueOHOro MaTepuaja: 4 OK 02
OcHOBBI KHHEMATHKHM | MeXxaHUYeCKOoe [BMKEHHE W €ro BuAbl. MatepuaabHas Touka. OTHOCHTEIBHOCTH OK 04
MexaHu4yeckoro aBuwkeHus. Cucrema orcuera. llpuHmun otHocurensHOCTH ['anmunes OK 05
CnocoOnl onucanust ABuxeHus. ITpaekmopus. Ilyme. Ilepemewienue. PaBHOMEpHOE OK 06
NpsAMOJIMHETHOE nBUXKeHHe. CKopocTh. MTHOBEHHast U CpPEIHSAS CKOPOCTH. Y CKOpPEHHE OK 07
[IpsiMonuHeitHOE NBH>KEHHE C TOCTOSHHBIM YCKOpeHUEM. JIBMKeHHE ¢ TOCTOSHHBIM K 4.2
YCKOpEHUEM CBOOOAHOTO MajieHusl. Pasnomepnoe O0sujrcenue mouku no OKpPYHcHOCHMU,
yenoeaa ckopocmyp. lleHTpocTpemutenbHoe yckopeHue. Kunemamuxa adconromuo
meepoozo mena.
Tema 1.2 Coaep:xanue yueOHOro MaTepuaJja: 4

OCHOBBI JMHAMUKH

OcHoBHasg 3agada auHamuku. Cumima. Macca. 3akoHsl MexaHuku Hproroma. Cuibl B

* MpogheccuoHanbHO opueHMUPOBAHHBIE 3AeMeHMbI COOPH(AHUSA 8biOENEHbI KYPCUBOM

* B CKOBKaX YKG3AHO KOAUYECMBO YACO8, 8bIOEEHHbIX HA Peanu3ayuio MPoGeccUoHanbHO 0PUEHMUPOBAHHO20 COOePHaHUSA (meopemuyecKue

3aHAMusA/nabopamopHeie pabomsi)
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npupoze. Cuia TSKECTH U CHJIa BCEMUPHOIO TATOTEHHS. 3aKOH BCEMHUPHOI'O TSATOTEHUS.
[TepBas kocMuueckass CKOpOCTb. JIBukeHue rmnaHeT U Maybix Ten COJHEUYHOW CHCTEMBI.
Bec.

Hesecomocts. Cuinbl ynpyroctu. CHiibl TpeHHsI.

Tema 1.3

3aKOHBI COXPaHEHHS B

MEXaHUKe

Conep:kanue y4eOHOro MmarepuaJa:

Nmmynbe Tema. UMmmynbe cuibl. 3aKOH COXpaHEHUsS UMITYyJIbca. PeakTMBHOE IBM)KCHHE.
Mexanuueckaa padboma u mownocms. Kunemuueckasn junepeusa. Ilomenyuanvnas
IHepeusn. 3aKOH COXPAHEHUA MeXaHuueckou IHepzuu. Pabota CUIbl TSHKECTH M CHIIBI
yrnpyroctu. KoncepBaruBHbie cuibl. [IpuMenenune 3akoHOB coxpaHeHus. Vcronb3oBanue
3aKOHOB MEXaHUKH ISl OOBSICHCHHSI ABUKCHUS HEOCCHBIX TN U JJIS Pa3BUTHS
KOCMHUYECKHUX UCCIICA0OBAHUM, TPAHUIIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.

Pewenue 3a0au c npogheccuonanvhoii HanpPagIeHHOCMbIO

2

Pa3nen 2. MoJiexyisipHasi Gu3uKa U TEPMOJIMHAMHUKA

24 (1072)

Tema 2.1
OcHOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOM
TeoOpUuM

Coaep:xanue yueOHOro MaTepuaJja:

OcHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETHUECKOI Teopuu. PasmMepsl 1 mMacca MoJeKyl
U aromMoB. bpoyHoBckoe aBmkeHue. Cuabl U IHEPIUA  MEHCMOJIEKYIAPHO20
e3aumooeiicmeus. CTpoeHUEe Ta3000pa3HbIX, KUAKUX U TBEPIbIX Ten. VaeanpHbIi ras.
JaBnenue raza. OCHOBHOE YpaBHEHHE MOIEKYISPHO-KUHETHUECKOH TEOpPHH Ta30B.
Temnepamypa u ee u3zmepenue. TepMOoAMHAMHUECKas MIKala  TEMIEPATYypHI.
AOCOMIOTHBIN HYNb TeMIepaTrypbl. Temmneparypa 3Be3. CKOPOCTH ABMXKEHUS MOIIEKYN U
X M3MEpeHHe. YPaBHEHHE COCTOSHUS HAealbHOro rasza. M3omporiecchl U ux rpaduku.
["a3oBble 3aK0HBI. MosspHasi ra30Basi OCTOSTHHAS

6

JlabopaTopHbIe 3aHATHSA:
JlaGopatopHas pabota Nel. VMzyueHue oJHOTO U3 U30IMPOLIECCOB

Tema 2.2
OcHOBBI
TepMOJIl/IHaMI/IKI/l

Conep:xkaHue y4eOHOT0 MaTepuasia:

BHyTpeHnHss sHeprust cuctemMbl. BHyTpeHHss sHeprus uaeaibHoro rasza. Pabora u remsora
Kak (opMbl mepefaun SHEpruu. TemnoeMKocTh. YaenpHas TerioeMKocTh. KomuuecTBo
TEIUIOTHL. YpaBHEHUE TeroBoro Oananca. [lepoe Hauano TepMoauHaAMUKU. AraOaTHBIN
npouecc. Bropoe Hauano tepmoauHamuku. Ipunyun Oeiicmeus mennoeoii MawiuHbol.
Tennoewvie osucamenu. KII/[ mennosozo oeuzamenn. Xonoounvnuvie mauwiunst. OXpana
MPUPOIBI

Tema 2.3
ArperatHbie

Conep:xkaHue y4eOHOT0 MaTepuasia:

Wcnapenne n koHaeHcauus. HacelieHHBI nap W €ro cBoWcTBa. AéOconwmuas u
OmMHOCUMENbHAA 61a)CHOCMY 6030yxa. IIpuOOpEl U1 onpeeeHNs BIaXXHOCTU BO3AyXa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
I1K 4.2
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COCTOSIHMSA BelllecTBa
u (a3oBble
nepexoabl

Touka pocbl. Kunenue. 3aBucuMoCTb TeMIlepaTypbl KUIIEHHUs OT AaBieHus. Kputuueckoe
COCTOSIHME BEIIECTBA. XapaKTEPUCTUKA >KUJIKOTO COCTOSIHUS BeliecTBa. [10BEpXHOCTHBIM
CJION JKMAKOCTH. DHEpPrusi MOBEPXHOCTHOrO clios. biwkuuil nopsanok. Iloeepxnocmuoe
nHamsaxycenue. Cmauuganue. fenenus na zpanuye MHCUOKOCMU C MEEPOLIM MELOM,
Kanwmnspueie  sBiaeHus.  XapakTepUCTHKa  TBEPAOTO  COCTOSIHUS  BEIlEeCTBa,
Kpucmannuueckue u amopgnvie mena. Ynpyrue cCBOWCTBAa TBEPAbIX Tell. 3akoH ['yka.
Mexannueckue CBOWCTBAa TBepAbIX Tein. [lmactudeckas (ocraTtouHasi) aedopmarius,
Tennoeoe pacwupenue meepovix men u xcuokocmeu. Korgppuyuenm nuneiinozo
pacuwupenus. Korgppuyuenm o6vémnozo pacuupenusn. Yuem pacuiupenus ¢ mexHuke.
IInagnenue. Yoenvnan mennoma nnagnenuna. Kpucraumsauus. Ilpakmuueckoe
npumeHenue 6 N0BCEeOHEeBHOIl HCUIHU Pu3uuecKux 3HaHUIl 0 C6OIICMEAx 2a308,
JHcuoKocmeil u meepovix meJi

Pewenue 3a0au ¢ npogheccuonanvHoil HanPa6IEHHOCMbIO 2
JlaGopaTopHbIe 3aHATHUS:
Jlabopamopuasa padoma Ne2 Onpedenenue 61a)3cHocmu 6030yxa 2
KontpoabHnas padora Nel «MonexymsipHasi GU3UKa 1 TEPMOTUHAMUAKA» 2
Pa3znen 3. DiekTpoanHaMmuKa 48 (12/12) OK 01
Tema 3.1 Conepsxanue yueGHOr0 MaTepUaJIa: 6 OK 02
DNEKTPUYECKOE 0JIe | Dnekmpuueckue 3apadvl. DIEMEHTAPHBIA JJIEKTPUUECKUN 3apsi. 3aKOH coxXpaneHus OK 03
3apada. 3axon Kynona. DnexTtpuyeckas TIOCTOSHHAs. DJIEKTPUUYECKOE  TOJe, OK 04
HanpsixenHocTs snektpuyeckoro noid. [Ipuniun cynepnosuuuu nonei. IIposoonuxu OK 05
anekmpuueckom none. Jlurnekmpuxku 6 INeKmpuyecKkom noJe. Hozmpu;muuj 8§ 8?
ousnekmpukoe. Pabota cun snektpoctatuueckoro mnoins. Ilorenuuan. Paznocmy K 4.1
nomenyuanos. Cea3zp MexHcOy HANPANCEHHOCMBIO U PAZHOCMbIO NOMEHUUAN06 K 4:2
INEKMPUUECKo20 noius. Dnexmpoemkocmes. Eounuuywn INEeKMpPoeMKocmu.
Konoencamopui. Coedunenue Kkonoencamopos 8 oamapero. Inepeusn 3apanceHnozo
KoHOencamopa. DHeprus dIeKTpuueckoro nois. Ilpumenenue konoencamopos
Pewenue 3a0au c npogheccuonanvnoil nanpasneHHOCmMbio 2
JlaGopaTopHble 3aHATHUSA:
Jlabopamopuasa paboma Ne3. Onpeodenenue 31eKmpuieckoll eMKOCHMU KOHOEHCAmopos 2
Tema 3.2 6

Conep:kaHue y4eOHOro MaTepuasia:
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3aKOHBI NOCTOSTHHOIO
TOKA

YcnoBus, HEOOXOAUMBIE JIJIs1 BOSHUKHOBEHHMSI U TOJICPKAHUS dJeKTpuueckoro Toka. Cuia
TOKa U IUIOTHOCTh TOKa. 3akon Oma 01a yuacmka yenu. 3a8ucumocms 31eKmpuiecKkozo
CONpOmMuUGNeHUss Om mamepuana, OAUHbL U NIAOWAOU NONEPEUHO20 CeHeHUs
npPOBOOHUKA. 3A6UCUMOCHDL INEKMPUUECKO20 CONPOMUBIEHUA NPOBOOHUKOE OM
memnepamypult. Temnepamyphotii KoIhpuyuenm COnPOMmMuUGIeHUs.
Ceepxnpogooumocmp. Paboma u mouwypocmes nocmoanHo20 moka.

Tennoeoe oeiicmeue moka. 3axon /rcoyna—

Jenya. Inekmpoosusrcywiaa cuna ucmouHuka moka. 3axkon Oma 011 noaHou yenu.
Inexmpuueckue yenu. Ilapannenvhoe u nocinedosamenvnoe coeOuHeHue nPoOEOOHUKOS.

3akonvt Kupxzogha ona yzna. Coedunenue ucmouyHuKo8 3J1eKmpuiecKoil Inepzuu 6
oamapero.

Pewenue 3a0au c npogheccuonanvhoii HanpPagIeHHOCMbIO 2
JlaGopaTopHble 3aHATHS:
Jlabopamopuasa paboma Ned Onpeodenenue mepmuueckozo Koigpguyuenma 2
CONPOMuUBIeHUsA MeOU.
Jlabopamopuasa paooma Ne5 Hzmepenue 3/]C u suympennezo conpomueneHus 2
UCMOYHUKA MOKA.
Jlabopamopuasa padoma Neb6 Hzyuenue 3aKkono06 nociedosamenbno2o U napaiieabHo2o 2
COCOUHEHUIL NPOBOOHUKOB.
Jlabopamopnan paooma Ne7 Hccnedosanue 3a8Uucumocmu MOUWHOCMU 1aMNbl 2
HAKAUGAHUA OM HANDPANCEHUA HA €€ 3adMHCUMAX.
KonTposbHasi padora Ne2 «OnexkTpudeckoe noje. 3aKOHbI IOCTOSHHOTO TOKa» 2
Tema 3.3 Conep:xxanue ydueOHOro MaTepuaJsia: 4
DJIEKTPUYCCKHI DNEeKTpUYECKU TOK B METajlllaX, B 3JIEKTPOJIUTAX, Ia3ax, B BAKyyMe. Jiekmpoaus. 3aKon
TOK BPa3JIMYHbIX | 21exkmpoauza Dapadesa. Inekmpoxumuueckuii IKeusaienm. Buowvt cazoevix pazpaoos.
cpexax TepMmonnexktpoHHass smuccusa. l[lnazma. Inekmpuueckuit mok 6 noaynpoeoOHuUKax.
CoOcTBeHHasi U TpUMecHasi MpoBOAUMOCTH. P-n mepexon. Ilpumenenue
noaynpoeoonuxos. Ilonynpoeoonukoevie npuooput
Tema 3.4 Conep:xxanue yueOHOro MaTepuaJsia:
MarnauTHoe noie | Bektop MHIykiuu marHuTHoro mnousig. HanpsbkeHHocTh MarutHoro moss. JleiictBue 4

MarHUTHOTO TMOJIs HAa MNPSMOJIMHEHHBIA MPOBOJHUK C TOKOM. B3amMoJelcTBUE TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarautHblii motok. PabGora 1o
MIEPEMEIICHUIO TPOBOIHUKA C TOKOM B MarHUTHOM ToJie. J[elicTBE€ MarHUTHOIO MOJIs Ha
newxymuiics 3apsia. Cuna Jlopenua. Ilpumenenue cunvt Jlopenya. OrnipeneneHue
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YAENBHOTO 3apsina. Macnummubie ceoiicmea eeutecmea. Maznumnasa npoHUUAEMOCmb.
CostHeuHast akTUBHOCTD M €€ BIMSHUE HA 3eMilt0. MarauTHeie Oypu

Pewenue 3a0au ¢ npogheccuonanvhoii HanPagIeHHOCMbIO 2
Tema 3.5 Conep:xanue yueOHOro MaTepuaja: 4
DJIeKTPOMATHUT Henenue rnekmpomacnumnoii undykyuu. IlpaBuno JleHna. 3akoH 3JIEKTPOMarHUTHOM
HASTUHYKIUS uHAYKUUU. Buxpeeoe nekmpuueckoe none. DJIC WHAYKUMW B ABWKYIIUXCS
npoBoAHUKaX. Aenenue camoundykyuu. Huoykmuenocmo. 3IHepeus MAaAZHUMHO20
nonsa moka.
B3anMocBs3b 37EKTPHUUECKUX U MATHUTHBIX MOJIEH. DIeKTPOMarHuTHOE MoJie
Pewenue 3a0au c npogheccuonanvhoii HanpPagIeHHOCMbIO 2
JlaGopaTopHble 3aHATHS:
Jlabopamopnas paboma Ne8 H3yuenue asnienusn 31eKmpoOMazHUmMHON UHOYKYUU 2
Kountpoabnas padora Ne3 «MarnutHoe 1noje. DJIeKTpOMarHuTHasE WHIYKITUS 2
Paznen 4. KoteGaHusi ¥ BOJIHBI 16 (4/2)
Tema 4.1 Conepixanue yueOHOro MaTepuaJa: 4 OK 01
Mexanuueckue Konebarenbnoe pasuxenue. ['apMoHmueckue konebanus. CBOOOAHBIE MEXaHHYECKHE OK 02
KoJIeOaHus U koneOanus. IlpeBpamienue »sHepruum mnpu KosnebaTelbHOM JBMKeHUU. (CBOOOJHBIE OK 04
BOJIHBI 3aTyxamollue MexaHudeckue KosnebaHuss. Marematuueckuii MasTHUK. [Ipy>KUHHBIH OK 05
MasTHUK. BBIHYyXIeHHbIe MeXaHn4eckne Koiebanus. Pe3oHanc. OK 06
[Tomepeunble W TPOJONIBHBIE BOJHBI. XAapaKTEPUCTUKH BOJHBL. 3BYKOBBIE BOJHBI, OK 07
VYAbTpa3ByK U €ro NpuMeHEeHUe [IK 4.1
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJsia: 6 IK 4.2
OaektpoMaruuTH | CBOOOJHBIE JJIEKTpOMAarHuTHele KosiebaHus. lIpeBpaineHue sHepruu B KojeOaTeIbHOM
bleK0JIe0aAHUA U koHType. ®opmyna TomcoHa. 3aryxaroiiue IJIEKTPOMAarHUTHBIE KojieOaHus. [ eHnepartop
BOJIHBI HE3aTyXalolMX DJJIEeKTPOMArHUTHBIX  KoONleOaHWi. BBIHYyXIEHHBIE DJIEKTpHUUECKUE

konebanusi. Ilepemennstit mok. Ienepamop nepemennozo moka. Emkocmuoe u
UHOYKMUGHOE CONPOMUGICHUS NEPEMEHHO20 MOKA. AKmueHoe conpomueénenue. 3aKon
Oma Ona 3neKmpuueckoii uenu nepemeHHozo0 moka. Paboma u mouwnocms
nepemennozo moka. Pezonanc 6 nexkmpuueckon uenu. Tpancgopmamopwi. Toku
evicokoit uacmomul. Ilonyuenue, nepedaua u pacnpedenenue 3INeKmMpPOIHEPIUU.
OJEeKTPOMAarHUTHOE TI0J€ KaK OCOObI BHJ MaTepuu. ODJIEKTPOMATHUTHBIE BOJIHBL.
CBoiicTBa 3JEKTpPOMAarHUTHBIX BONH. Bubpatop I'epma. OTKpeITBHI KoJeOaTeNbHBIN
koHTYyp. M3o0perenue paauo A.C. IlonoeiM. [Tonsituie o paguocsszu. Ilpunyun
paouoceasu. [Ipumenenue 31eKMpPOMAZHUMHBIX 60TTH
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Pewienue 3a0au c npogheccuonanvroii HANPAIEHHOCHbIO

JlaGopaTopHble 3aHATHS:
Jlabopamopuasa paboma Ne9 Hzyuenue pabomuvl mpancghopmamopa

2

KonTtpouabHas padora Ne 4 «KoneGaHust 1 BOJTHBDY

2

Paszgea 5. OnTuka

20 (4/2)

Tema 5.1
IIpupona cBera

Conep:kanue y4eOHOro MmarepuaJa:

Toueunslil ucTouHuK cBeTa. CKOpocmoy pacnpocmpanenus céemd. 3aKOHbl OMPAIHCEHUS
u npenomnenusn ceema. Conaeunblie U TyHHbIe 3aTtMeHud. [Ipunnun [roitrenca. Ioanoe
ompadicenue. Jlunzpl. IlocTpoenue nzoOpakeHuss B auH3ax. Popmyna TOHKOH JMH3BI.
YBenuueHnue nUH3bL. [ 71a3 kak onTuyeckas cuctemMa. Onmuueckue npuoopwl. Teneckonsl.
Cuna ceema. Oceeménnocms. 3aKOHbL 0CEEUIEHHOCIU

2

Pewenue 3a0au c npogheccuonanvhoii HaNPagIeHHOCMbIO

JlabopaTropHble 3aHATHS:
Jlabopamopuasa pavoma Nel0 Onpedenenue nokazamensa npeiomieHus Cmexia

Tema 5.2
BoJuaHoBBI€E cBOlicTBa
cBeTa

Conep:kaHue y4eOHOro MaTepuaJia:

Wnrtepdepenus cera. KorepeHTHOCTH cBeTOBBIX Jyueil. MHTepdepeHIuss B TOHKHX
mieHkax. Konbua HeioTona. Mcnonbp3oBanue HHTEpPEpeHLIMHM B HayKe M TEXHHKE.
Hudpakaus cBera. [udpakius Ha menu B mapajuleNbHBIX Jydax. JudpaxiuonHas
peuwerka. Ilomapuszaumst momepeuHblx  BoJH. [lomsgpuzaumst  cBeta.  JIBolHOE
nyuenpenomiienne. [lomsspounsl. lucnepcust cera. Buasl nznydeHuil. Buabl CrieKTposB.
Cnektpsl ucnyckanus. Crnextpsl norjomenus. CrnekTpaibHblid aHanmu3. CHeKkTpaibHbIC
KJlacchl 3Be3/. YnbTpaduoseroBoe uznyueHue. Hugpaxpacnoe uznyuenue.
Pentrenosckue nyuu. X npupona u corictsa. lIkana 351eKTpOMarHuTHBIX U31y4YEHUI

JlaGopaTropHble 3aHATHS:
JlaGopaTtopnas pabota Nell OnpeneieHue IJTUHBI CBETOBOM BOJIHBI C TTOMOIIIBIO
TUGPaAKIIUOHHON PEIIeTKH.
JlaboparopHras padota Nel2 Hab.mioaeHue CIUTONIHOTO U JTMHEHYATOTO CIIEKTPOB

KonrtpoabHas padora

Ne 5 «Ontuka»

Tema 5.3
CneuunanbHasi Teopust
OTHOCUTEJIBbHOCTH

Conep:kaHue y4eOHOro MaTepuasia:

JIBm>keHne co CKOpoCThio cBeTa. [locTynaTel TeOpUM OTHOCUTENBHOCTUA U CIEIACTBUS W3
HUX./IHBapHaHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMme. DHeprus mokosi. CBsi3b MacChl U
SHEPTHH CBOOOHON YaCTHIIBI. DJIEMEHTHI PEISITUBUCTCKON TUHAMUKHI

OK 01
OK 02
OK 04
OK 05
1K 4.1
I1K 4.2

Pa3gen 6. KBanToBasi pusuka

8 (2/)
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Tema 6.1
KBanroBas onTuka

Conep:xkaHue y4eOHOT0 MaTepuasia:

KBantoBass rumnore3a Ilnanka. TemoBoe wu3nydyeHue. KoprycKyaspHO-BOJIHOBOM
nyanu3Mm. @ortonsl. ['unoresa ne bpoitist 0 BoHOBBIX cBoiicTBax yacTUl. COOTHOIIEHUE
HeonpeneneHHocTeil ['eitzenOepra. [laBnenue cBera. XHWMHYECKOE JCHCTBHE CBeETa.

Omnwritel [1.H. JIe6enera u H.W. BaBunioBa. @omoagppexm. Ypasuenue Iiinuimeiina o1
domorpgpexma.  Buewnuii  gpomornekmpuyeckuit  Ippexm.  Buympennuii
domorgpghexm. Tunwvt homornemenmos. Ilpumenenue homorghghexkma

Tema 6.2
duszuka atTomMa u
aTOMHOIO siApa

Conep:xanue yueOHOro MaTepuaja:

Pa3Butue B3MIAI0B Ha CTpOEHHME BellecTBa. MOJENM CTPOEHUsT aTOMHOTO sjpa.
3aKOHOMEpPHOCTH B ATOMHBIX CIHEKTpax Bojaopoaa. SnepHas monenb atoma. OnbIThI
3. Pezepdpopaa. Moaens atoma Bogopona mo H. bopy. KBantoBblie moctynarsl bopa.
Jlazepwi. PainoakTUBHOCTb. 3aKOoH paJMOaKTUBHOrO pacnaga. PannoakTuBHBIE
npeBpatieHus. CrocoObl HAOMIOACHUST U PETUCTPALUU 3apsHKEHHBIX 4yacTll. Dddext
BasunoBa — YepenkoBa. CTpoeHue aToMHOro sifpa. Jledekr Maccel, PHEprusi CBSI3U U
YCTOMYMBOCTh  aTOMHBIX  sjep. JSluepHele  peakuuu.  SlnepHas  3HepreTuka.
DHEpreTU4YecKuii  BBIXOJ  SIACPHBIX  peakuuil. VckyccTBeHHass paJMOaKTHUBHOCTD.
Henenne Tsokensix spaep. Llemnas spepHas peakuus. Yropasisemas LENHas peaKLus.
Anepubiii peaktop. TepmosinepHblil cuHTe3. JHeprus 3Be3/. [lonydyenne paanoakTUBHBIX
M30TOIOB U UX INpPUMEHEHHE. buomornueckoe IEHCTBHE PAAUOAKTUBHBIX W3ITyYEHUM.
DneMeHTapHbIe YaCTHUIIbI

OK 01
OK 02
OK 04
OK 05
OK 07
I1K 4.2

Kontpoabnasi padora Ne 6 «KBanroBast puzuka»

Pasnen 7. Ctpoenue Beesnennoii

Tema 7.1
Crpoenne ColHEUHOU
CHUCTEMBI

Conep:xkaHue y4eOHOT0 MaTepuasia:

Cosmegnas cucteMa. I1maHeTs, X BUINMOE IBIKeHHE. Maltble Tela COJTHEUHOH
cucreMbl. Cucrema 3emiit—JIyna. Connie. CoslHeuHasi akTUBHOCTb. VICTOUHUK SHEprun
CoiHna 4 3B€37

Tema 7.2
Opoimronust Beenegnon

Conep:xkaHue y4eOHOT0 MaTepuaJsia:

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKH. COBpEMEHHBIE MTPEACTABICHUS O IPOUCXOKICHUN
u 3Botonmu CostHIA U 3BE37. DTaribl )KU3HU 3BE€31. Muteunsiii [TyTe — Hamia ["anaktuka.

Tunel ranaktuk. Pagnoranaktuku n kBa3apsl. Beenennas. Pacmmpenue Beenennoitl. 3akoH
Xab606mna. Teopus bonsmoro B3priBa. Macitabnas ctpykrypa Beenennoit. Meraranaktuka

JlabopaTopHbie padoThI:
JlaGopaTtopHnas padota Nel3. M3ydyeHue kapThl 3B€3THOTO Heba

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

IIpomexyTouHas aTTecTanms:
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KOHCYJIbTALIUU
DK3aMeH

[ex o))

Bcero:

144

Mo Kaxcdoli meme onuceieaemcs cooepxcaHue yyebHo20 Mmamepuana (8 dudakmuyeckux eOUHUYax), HaUMeHOBAHUSA HE0bX00UMBbIX 1A60PAMOPHbIX, MPAKMUYECKUX U UHbIX 3aHAMUU.

Obvem Yacos onpedenaemcs o Kax ool nosuyuu cmonbua 3.
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3 YcaoBus peaau3anuu NporpaMmMbl 001eo0pa3oBaTeibHOM JUCIUNIMHBI

3.1. TpebGoBaHUsA K MUHMMAJIbHOMY MATE€PHAIbHO-TEXHUYECKOMY
00ecIeYeHHnIo.

Peanu3zanus nporpaMmbl TUCHUIUIMHBI TpeOyeT HaMU4Ksl yuyeOHOro KabuHeTa
Gu3uKy.

O6opynoBanne yueOHOTO KaOUHETA:

[Hudposas nabopatopust o Gpu3uKe ISl yIUTEIS;

Hudposas nadopaTopus o pusuke 1l y4CHUKA;

Becrl TexHMUECKHE ¢ pa3HOBECAMU;

Komrmuiekt 11t 1abopaTOpHOTO MPAKTUKYMa IO ONTHKE;

Komriekt 1t 1abopaTopHOTO MPAKTUKyMa M0 MEXaHUKE;

Kommiekt 17151 1a00paTopHOro NpakTUKyMa 0 MOJIEKYJISIpPHOU (pu3uKe U
TEPMOIMHAMHUKH;

7. Kowmmiekt mms 71ab0paTopHOTO TPAaKTHKyMa IO  DJIEKTPUYECTBY  (C
TeHEePaToOpOM);

8. KowmruiekT st u3ydeHus BO30OHOBISIEMBIX UCTOYHUKOB SHEPTUU (COTHEUHOM,
BETPOBOM dHEPTHH, OMO0-, MEXaHUYECKON 1 TEPMOIIICKTPUUECKONIHEPTETUKH );
9. AwmmepmeTp J1ab0OpaTOPHBIN;

10. BonbpT™eTp 1abopaToOpHBIi;

11. KomopumeTp ¢ HAOOPOM KaTIOPUMETPUUECKUX TEIT;

12. TepmomeTp 1abopaTOPHBIN;

13. KowmrmuiekT asis u3ydeHHUss OCHOB MEXAHHWKHW, MMHEBMATHUKHA W BO300HOBIISIEMBIX
HMCTOYHUKOB DHEPTHH;

14. Bbapomerp-anepoun;

15. byok nutaHus peryiaupyeMslii;

16. Be0O-xamepa Ha MOJIBUKHOM IIITATHBE;

17. Bwupaeokamepa 11t pabOThI C ONTHYECKUMU MPUOOPAMH;

18. T'enepartop 3ByKOBOIi;

19. Turpomertp (ncuxpomerp);

20. T'py3 HaOOpHBIN;

21. JluHaMOMeETp AEMOHCTPAIIMOHHBIN;

22. KOMIUIEKT MOoCyabl IEMOHCTPAIMOHHON C MPUHAIC)KHOCTIMU;

23. MaHoMeTp KHUIKOCTHOM JIEMOHCTPAITMOHHBIMN;

24. Mertp 1eMOHCTPAIIMOHHBIN;

25. MuKpocKon JIeMOHCTPAIIMOHHBIN;

26. Hacoc Bakyymubiii KomoBckoro;

27. CTOJIHMK MOJBHEMHBIH;

28. IllTaTuB 1eMOHCTpAIMOHHBINA (PU3UIECKU;

29. DNEeKTPOIUTUTKA;

ok ownE
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30. Habop neMOoHCTpallMOHHBIN IO MEXaHUYECKUM SIBJICHUSIM;

31. HaGop neMOHCTpaIMOHHBIN M0 AUHAMUKE BPAIIaTeIbHOTO ABUKCHUS;
32. HabGop 1eMOHCTpaIMOHHBIN MO0 MEXaHNYECKUM KOJICOaHUSIM;

33. Habop neMoHCTpallMOHHBINM BOJTHOBBIX SBICHUM;

34. Benepko Apxumena;

35. MastHuk Makcsennia;

36. HabGop ten paBHOTO 00BEMA;

37. HaGop Ten paBHOM MaccChl;

38. Ilpubop mi1s geMoHCTpaIuu aTMOC(HEPHOTO JaBIICHHUS;

39. Ilpu3Mma, HAKJIOHSIOIIASICS C OTBECOM;

40. Pprvar 1eMOHCTPAIIMOHHBIN;

41. Cocynbl cooOaromuecs;

42. CrakaH OTJIMBHOW IEMOHCTPAIIMOHHBIH;

43. Tpy6Oka HeroTOHa;

44. ap INackans;

45. Habop neMOHCTpaIMOHHBIN MO MOJIEKYJISIPHON (DM3HUKE U TETIJIOBBIM SBJICHUSIM;
46. Habop meMOHCTpAIMOHHBIN 1O Ta30BBIM 3aKOHAM;

47. Habop Kanuuisipos;

48. TpyOxka 11t IEeMOHCTPAIMKA KOHBEKIIUN B )KUIKOCTH;

49. [unauHApPHI CBUHIIOBBIE CO CTPYTOM;

50. IlIap ¢ kombIIOM;

51. BBICOKOBOJBTHEIN UCTOYHUK;

52. T'enepatop Ban-me-I'paada;

53. JlozmmerTp;

54. KamMmepToHbI HA PE30HAHCHBIX SIIIHUKAX;

55. Kommuiekt npuOOpoB U MPUHAMICKHOCTEH [JIsi JAEMOHCTpAIMd CBOMWCTB
AJIEKTPOMArHUTHBIX BOJIH;

56. Kommuiekt mpubOpoB iis  M3y4YeHUS TMPUHIUIOB  pajuolpueMa U
paauornepeaadm;

57. KoMIUIEKT MpOBO/IOB;

58. Maruur ayroo0pa3Hslii;

59. MarHur noJIocoOBOM 1eMOHCTPAIIMOHHBIH;

60. Mammuna snextpodopHas;

61. MasTHUK 3JIEKTPOCTATHYECKUI;

62. Halop no u3yueHuto MarHuTHOTO MOJIs 3eMJIH;

63. HaGop n1eMOHCTpallMOHHBIN 1T0 MAarHUTHOMY IOJTIO KOJIBIIEBBIX TOKOB;
64. HabGop neMOHCTpPaIMOHHBIH IO MOTYITPOBOIHUKAM;

65. HaGop neMoHCTpalMOHHBIN 1O MOCTOSSHHOMY TOKY;

66. HaGop maeMOHCTpalMOHHBIA MO D3IEKTPUUYECKOMY TOKY B
BaKyyMe;

67. HaGop neMoHCTpallMOHHBIN 1O AJIEKTPOIUHAMUKE;

68. HaGop s JeMOHCTpaIluyi MarHUTHBIX MOJIEH;

69. Habop nns neMoHCTpaIuy SIEKTPUIECKUX MOJIEH;
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70.

Tpanchopmarop yueOHBIH;

71. Ilamouka cTeKIsSHHAS,

72. Ilamouka >OOHUTOBAS;

73. Tlpubop Jlenna;

/4. CTpesiku MarHUTHBIE HA IITATUBAX;

75. CyinTaH 3JIEKTpOCTaTUYECKU;

76. ITaTuBBI H30IUPYIOIIHE;

7. DNEeKTpOMAarHuT pa300pHBI;

78. Habop 1eMOHCTpaIMOHHBIN MO0 TEOMETPUUYECKOM ONTUKE;
79. HaGop neMoHCTpalMOHHBIN 110 BOJTHOBOM ONITHKE;

80. CrekTpocKoIl IBYXTPYOHBI;

81. HalGop criekTpaibHBIX TPYOOK C MCTOYHHUKOM MUTAHUS;
82. VYcranoka mis uzydeHus: hotodddexra;

83. Habop nemoHcTpaniMoOHHBIN 110 ocTossHHOM [1manka;

84. KomIuleKT  HarisigHeIX  MOCOOMH It TOCTOSIHHOTO
WCITOJTB30BAHUS;

85. Kommnekt mopTtpeToB A opopMiIeHHs KaOUHETA,

86. KoMIUIeKT 1eMOHCTPAIIMOHHBIX YYEOHBIX TAOIHII.

3.2. UndopmannonHoe odecrieueHre 00ydeHust

OCHOBHBIC UCTOYHUKH:

1. Msxkumes, I'. 5., Byxosues, b. b., Corckuii, H. H. / ITox pen. IlapdenrneBoi
H. A. ®usuka. Yueonuk mis 10 k. — M.: U3gatensctBo «IIpocsemenuey, 2019.
—416¢.
2. Mosxkumes, I'. f., Byxosues, b. b., Hapyrun, B.M. / ITox pex. ITapdhentreBoii
H. A. ®uzuka. Yueonuk mist 11 k. — M.: UsparensctBo «lIpocBemenuey, 2019.
—399c.

JIOHOJ'IHI/ITG.JII)HI)IC HUCTOYHUKHU:

3. Jmutpuena, B. ®. ®uszuka njs npodeccuii U creruaibHOCTEH TEXHUYECKOTO
npoduist: Y4eOHUK 1T 00pa30BaTENIbHBIX YUPEIKICHUN HAYAIBHOTO U CPEAHETO
npodeccuonanbHoro oopazoBanus / B. ®@. [Imutpuena. — 2-e usn., crep. — M.:
M3narensckuii nenTp «Akagemusi», 2019. - 448 c.

4. JmutpueBa B.M. ®usuka mis npodeccuit U crieliMaibHOCTEH TEXHUYECKOTO
U €CTEeCTBEHHO-HayuHoro npoduisi: Kourponbusie matepuansl./ B.®.JImutpuena
— M.: Uznatenbckuii nentp «Axagemusi», 2019.-112¢

5. ®wusuka 10 kmacc. YueOHuk. ba3oBbiii u yriayosneHHbii ypoBHu. [lypeiiieBa
H.C, BaxeeBckas H.E, HcaeB JI.A; mnox penakuuein Ilypsimesoit H.C.
1.1.3.5.1.9.1; 2022r.

6. ®usuka 11 knacc. YueOnuk. ba3oBeiii u yriayOneHHbl ypoBHU. [lyphimnieBa
H.C, Baxeesckas H.E, Hcaes JI.A, Hapyrun B./l.;mox penakuueil ITypeiesoii
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H.C.1.1.3.5.1.9.2; 2022r.

7. ®wusmka 10 xmacc. YueOHuk. ba3oBblii U yriayOieHHBIM ypoBHH. ['padeB
A.B. IToroxeB B.A., Canenkuit A.M., bokoB I1.}O.1.1.3.5.1.5.1; 2022r

8. @wusuka 11 kmacc. YueOnuk. ba3oBwiii n yrimyOneHHBIH ypoBHU. . ['paden
A.B.,IToroxes B.A., Canenxuii A.M., boxos I1.}O 1.1.3.5.1.5.2; 2022r

9. ®wusuka 10 knacc. YueOHuk. ba3zoBbiii u yriayoneHHbld ypoBHH. B 2u.Yactsl,
I'engenmreiin JI.O., bynatoBa A.A.Kopuunbe W.H., Komkuna A.B.,
1.1.3.5.1.3.1; 2022r
10. ®wusuka 10 knacc. Yueouuk. ba3zoBblil u yrimyoneHnHbiit ypoBau. B 24. Yacte
2. T'empenmreiin JI.O., bymatroBa A.A.Kopuunses M.H., Komkwmna A.B.,
1.1.3.5.1.3.2; 2022r.

11. ®usuka 10 kinacc. YueOnuk. bazosbiii yposens. KacbsiHoB B.A., 1.1.3.5.1.6.2;
2022r.

12. ®usuka 11 kinacc. YueOnuk. bazosbiii yposenb. KacbsiHoB B.A., 1.1.3.5.1.6.1;
2022r

Ilepeyens UnTEpHET-pECypCcoB:

1 MupopManinoOHHO-KOMMYHHKAIMOHHBIE TEXHOJIOTHH B 00pa30BaHuu // cucTeMa
dbenepanbHbIX 00pa30BaTENbHBIX MOPTATIOB [ DJIEKTPOHHBIN peCypc]-pekum
noctyna http://wwwe.ict.edu.ru
2. Enunas komnekuus nudpoBbIX 00pa30BaTeIbHBIX PECypcoB. — Pexum
nocryma: http://school-collection.edu.ru/catalog/pupil/?subject=30 (nara
oOpamenus: 29.08.2022);
3. KM-mikona. — Pexxum poctyna: http://www.km-school.ru/(nara oOpaienus:
29.08.2022);
4. OtkpeiTas ¢pusnka. — Pexum goctyma: http://www.physics.ru/courses/
op25part2/design/index.htm (nara o6parmenus: 29.08.2022);
5. ITnardopma AKnacc — Pesxum poctyna: http://www. yaklass.ru /(nara
oOpamenus: 29.08.2022);
6. Poccuiickas anekTpoHHas 1mkoja — Pexxum moctyna: http://www.resh.edu.ru/
(mata obpamienus: 29.08.2022);
7. ®usuka.ru. — Pexum noctyma:  http://'www.fizika.ru (mara
obpamenus: 29.08.2022);

8. ®UIIU (BIIP 11 knacc) — Pexum goctyma: http://www.fipi.ru /(nara
oOpamenus: 29.08.2022);
9. DnexkTpoHHBIN yueOHHK — Pexkum moctyma: http:// www.physbook.ru/(zata
obOpamenus: 29.08.2022).
10. IMoxroroska k EI'D  http://www.college.ru/fizika
11. HayuHo — nmomyJsipHbIi (pU3UKO-MaTeMaTU4ecKuil )xypHai «KBaHT»
http://www.kvant.mccme.ru

12. EctecTBeHHO-HAYUYHBIN KypHAJ 1751 MoJoaexu «IlyTh k Hayke»
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http://www.college.ru/fizika
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http://www.yos.ru/natural-sciences/ntmi
13.Y4ebOHo-MeToaMuecKas razera «Dusukay: https/fiz.1september.ru
14. HoGeneBckue aypeaTsl o gusuke: WWw.n-t.ru/nl/fz

15. ObpazoBarenbhbie pecypcbl UHTepHeTa — Pu3nka:
www.alleng.ru/edu/phys.ht

JJIEKTPOHHO-0U0JINOTEYHAA CHCTEMA:

JlocTymt aBTOpU3UPOBAHHBIX MOJIb30BarTee uepe3 Marepuer

«3BC IPRbooksy», OO0 «Aii [Tu Op Menuay»

OBbC «3DnextponHas 6ubauoreka Texuuueckoro Byza»n, OO0 «Ilomurexpecypce»
OBC «JIaapy, OO0 «M3natenbcTBO JIaHb

«39BC elibrary», OO0 «PYH3b»

DBC «IOPAUT»

ObC «Book.ru»

4 KOHTPOJIb ¥ OLleHKA Pe3yJIbTATOB OCBOEHUS JUCITUTIMHBI
4.1. KoHTpoJIb U OLIEHKA
KoHTpoib M oOLEHKa pacKphIBAIOTCS 4Yepe3 YCBOCHHBIC 3HAHUA U
pUOOpEeTeHHBbIE OOYYAIOIIUMKCS YMEHHMS, HallpaBlICHHbIE Ha (OPMHUPOBAHHUE
o0mux u mnpodeccHoHaIbHbIX KoMMeTeHIMH. KommeTreHnun g0DKHBI OBITh
COOTHECEHBI C MTPEAMETHBIMH PE3yJIbTaTaMHU.

Kox u HaumenoBanue Paznen/Tema THIl OIIEHOYHBIX
(opMupyembIX KOMIIETEeH UM MepOonpUATHI
OK 01. Beioupats crioco6sl pemiennst | Pazgen 1. Temsr 1.1.,1.2, 1.3 . _
3a1a4 MpoQheCcCUOHATBHOM Pasnen 2. Temnr 2.1., 2.2., 2.3. - YCTHBIM OHpOf,
JeATENEHOCTH TPUMEHHUTENBLHOK Paspmen 3. Temsr 3.1, 3.2, 3.3, |~ (bporTaNBEHEIIONpPOC;
pa3IMYHBIM KOHTEKCTaM 34.,35. - OUCHKA KOHTPOJIBHBIX
Pasnen 4. Tembi 4.1., 4.2, pabor;
Pasgen 5. Temsr 5.1., 5.2., 5.3. - HaOJIOIEHHE 3a XOIOM
Pasnen 6. Temer 6.1., 6.2. BBLIIOJIHEHUS
Pasnen 7. Temsr 7.1., 7.2. J'Ia60paTOpHI)IX pa6OT;
OK 02. Ucnonb3oBathb Pazmen 1. Temsr 1.1, 1.2, 1.3 - OLIEHKA BBIMOTHEHHUS
COBPEMEHHEIC CPEACTBA IIOKCKA, Pasnen 2. Temn1 2.1., 2.2, 2.3. 71ab0paTOPHBIX PadoT;
aHanv3a U MHTepIpeTauu Pazgen 3. Temsr 31, 32, 33, - OLEHKA PAKTHIECKHX
uHpopManuu, THH(GOPMaLNOHHBIE 3.4.,3.5. paboT (petenus

Pasnen 4. Temur 4.1., 4.2.

TE€XHOJIOTUU dJIA BBIITOJIHCHHUSA 3a1a4
Pasnen 5. Temnr 5.1, 5.2., 5.3, | K@4CCTBCHHBIX,

npodeccHnoHaATBEHOM NesITeNbHOCTH

Paznen 6. Tems1 6.1., 6.2. pacaCTHBIX,

Paszien 7. Temn1 7.1, 7.2, MPOQecCHOHaNBHO
OK 03. IInanupoBaTs 1 Pazmen 1. Temsr 1.1., 1.2, 1.3 OPHEHTHPOBAHHBIX
pean30BbIBaTH COOCTBEHHOE Pasgen 2. Temsr 2.1.,2.2., 2.3. | 3a1a4);
po(eCCHOHATLHOE U IMYHOCTHOE Pasznen 3. Temsr 3.1., 3.2., 3.3., | - OIleHKA TECTOBBIX
pasBuTHE, 34.,3.5. 3a/1aHuit;
HpeIIPHHAMATEIBCKYIO Paspen 7. Tempr 7.1, 7.2. - HalJIOJICHUE 32 XOJ0M
NEATENLHOCTD B BBINOJIHEHHS
npodeccHoHaIbLHOM chepe, VHIUBHIYaIbHBIX
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UCIIOJIb30BaTh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH B
Pa3IMYHbBIX KU3HCHHBIX
CHUTYaIUSIX

OK 04. DddexTuBHO Paznen 1. Temsr 1.1.,1.2,1.3

B3aUMO/IeiiCTBOBATH U PabOTATHB Pasnen 2. Temst 2.1., 2.2, 2.3.

KOJUIEKTUBE U KOMAHJIE Paznen 3. Temsr 3.1., 3.2., 3.3,,
3.4., 3.5.
Pasnen 4. Temr1 4.1., 4.2,
Pasnmen 5. Temnr 5.1., 5.2., 5.3.
Pasnen 6. Temn! 6.1., 6.2,
Pasnen 7. Temur 7.1., 7.2.

OK 05. OcyuiecTBisATh yCTHYIO U Paznen 1. Temnr 1.1.,1.2, 1.3

MNHCbMEHHYIO KOMMYHHKAaIIMIO Ha Pasnen 2. Temsl 2.1., 22, 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.,

TroCydapCTBECHHOM S3bIKEC

Poccuiickoit @enepannu ¢ yauerom 3.4.,3.5.

0COOEHHOCTEN COLHAILHOTO U Pasnen 4. Temp 4.1, 4.2.

KyIBTYPHOTO KOHTEKCTA Pasnmen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temn! 6.1., 6.2,
Pasnen 7. Temur 7.1., 7.2.

OK 06. IIposiBIATh rpak1aHCKO- Pazmen 1. Temsr 1.1.,1.2,1.3

[aTPUOTHYECKYIO TIO3HUIIUIO, Pasnen 2. Temsur 2.1., 2.2., 2.3.

JACMOHCTPUPOBATL OCO3HAHHOC

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

MOBE/ICHUE HA OCHOBE 3.4.,3.5.
TPaJAULIMOHHBIX OOIIIEYETOBEUYECKIX Pasnen 4., Tempr 4.1., 4.2.
o Pasgen 7. Temsr 7.1., 7.2.
[IEHHOCTEH, B TOM YHCIIE C YIETOM
TapMOHH3AIIUN MEKHAIMOHATBHBIX
Y MEXPEIUTHO3HBIX OTHOIIICHUH,
MIPUMEHSITH CTaHIAPTHI
AHTUKOPPYIIIHOHHOTO TIOBEICHUS
OK 07. ConeiicTBOBaThH Pasmen 1. Temnr 1.1., 1.2, 1.3
COXPAHEHUIO OKPYKAIOIIEH CPEbI, Paznmen 2. Temnr 2.1., 2.2, 2.3.
pecypcocOepeKeH IO, IPHMEHSTh Pasznmen 3. Temsr 3.1., 3.2., 3.3,
3HaHUS 00 U3MEHECHUH KIMMaTa, 3.4.,35.
NPHHITITEL GEPesKITHBOTO Paznen 4. Tems1 4.1., 4.2.
IPOM3BOICTES, HACKTHEHO Paznen 6. Temsr 6.1., 6.2.
o . Pasgen 7. Temsr 7.1., 7.2.
JICHCTBOBAThH B YPE3BBIYANHBIX
CUTYaIUIX
[IK 4.1 OcymiecTBiATh Pasmen 1. Temnr 1.1., 1.2, 1.3
MHCTAJIAUIO, HACTPOUKY U Paznen 2. Temsr 2.1., 2.2, 2.3.
00CITy’)KUBAaHHE TTPOTPAMMHOTO Paznen 3. Temsr 3.1, 3.2, 3.3,,
o0ecrniedeHns KOMIBIOTEPHBIX 3.4.,3.5.
" Pasznen 4. Tems1 4.1., 4.2.
Paspgen 5. Temsr 5.1., 5.2
[1IK 4.2 OcyiiecTBasTh U3MEPEHUS Paspen 3. Temsr 3.1., 3.2., 3.3.,
SKCILTyaTallMOHHBIX 34.,35.
XapaKTEPUCTHK MPOTPaMMHOI0 Paznen 4. Temsr 4.1., 4.2.
00eCeYeH s KOMITBIOTEPHBIX Paznien 5. Tempi 5.1, 5.2
Pasnen 6. Tems! 6.1., 6.2,

CUCTEM

IMPOCKTOB U OLICHKA

BBIITOJIHCHHBIX ITIPOCKTOB;

- OK3aMCH
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4.2 ®oH1 OLIEHOYHBIX CPEACTB /1JIsl MPOBeeHUsI MPOMEKYTOUHOI aTTecTAlMU
o0y4yaromuxcs Mo JUCUUILIHHE

4.2.1. CucremMa OLIEHUBAHUS PE3yIbTATOB BHIMOJIHEHUS 3a/1aHUI
OueHuBaHWE pPE3yJbTATOB BBINOJHEHUS 3aJaHUM MPOMEXKYTOUHOW AaTTECTALUU
OCYULIECTBJISIETCS HA OCHOBE CIEAYIOIIHUX MPUHIUIIOB:
® JJOCTOBEPHOCTH OIICHKH — OIEHMBAETCS YPOBEHb CPOPMHUPOBAHHOCTU 3HAHUIA,
YMEHHMM, NPAaKTHUYECKOTO OIBITa, OOMKX U NPOPECCHOHATIBHBIX KOMIIETEHIU,
IPOJAEMOHCTPUPOBAHHBIX 00YYAIOIIMMHUCS B XO/I€ BBIIIOJHEHUS 33 JaHUS;
® AaJEKBAaTHOCTH OLICHKM — OLICHKA BBIIIOJIHEHUS 3alaHUN JTOJKHA ITPOBOJUTHCS
B OTHOIICHWHU TE€X KOMIIETEHUUH, KOTOpble HEOOXOAUMbl I 3(PPEKTUBHOTO
BBINIOJIHEHUS 3a/laHHsl; HAJIEKHOCTH OLEHKH — CHCTEMA OIICHUBAaHHUS BBIIIOJHEHHUS
3aJlaHui JOJKHA 00JaJaTh BBICOKOW CTENEHBIO YCTOMYMBOCTU IMPU HEOTHOKPATHBIX
OLICHKAaX YPOBHS C(POPMUPOBAHHOCTH 3HAHUN, YMEHUH, TPAKTUYECKOTO OMBITA, OOIINX
U Ipo(hecCHOHAaTBHBIX KOMIIETEHIIMN 00yYaromuxcs;
® KOMIUIEKCHOCTH OLICHKH — CHUCTEMa OLICHHWBAHWS BBIIIOJIHEHUS 3aJaHUU
JOJDKHA TO3BOJISITh MHTETPAaTHMBHO OLEHUBATh oOmMe U NpoecCUOHATIBbHBIE
KOMIIETEHIIUU 00y4aroIuXCs;
¢ 0OBEKTUBHOCTH OLIEHKU — OLICHKA BBIIIOJHEHUsS] KOHKYPCHBIX 3a/laHui JJOJDKHA
ObITh HE3aBHCHUMOW OT OCOOEHHOCTEH MNpOPEeCCUOHANIBHOW OpUEHTAUUU WIH
MPEeANOYTEHUI NpenogaBaTeseil, OCyIeCTRISIOMNX KOHTPOIb WIH aTTECTALHUIO.
[Ipu BBINOJHEHUHU NPOLEAYP OLUEHKH 3aJaHUil UCHOJB3YIOTCS CIIEIYIOUINE
OCHOBHBIE METO/IbI:
® METOJ pacyeTa MepBUYHbIX 0aIOB;
® METOJ pacyeTa CBOAHBIX OaJIJIOB.
Pe3ynbTathl BHINOIHEHUS 33JaHUI OLIEHUBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMU
KpUTepusMHU olieHKH. Vcronb3yeTcs nsaTudauibHas miKaia Jjisi OHeHUBAaHUS
PEe3yIbTATOB OOyUCHHUSI.
[lepeBoag mATHOAUNIBHOM IIKAJIbl Yy4e€Ta pe3yJbTaTOB B MATHOAIBHYIO
OLICHOYHYIO IIKaIYy:

Onenka KonuuectBo 0amioB, HaOpaHHBIX 3a
BBITIOJTHEHHE TEOPETHUECKOTO U
NPaKTUYECKOT0 3aJaHus, CpeIHuil Oan
110 UTOTaM aTTeCTaIlluU

O1eHKa 5 «OTIUIHOY 19-20
OreHka 4 «xXopoIoy 15-18
OreHka 3 «yAOBJICTBOPUTEIHHOY 11-14

Or1eHKa 2 «HEYI0BICTBOPUTEITHHOY 10 u menbie 10
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4.2.2 Tloka3aTejm U KPUTEPUH OLIEHUBAHUS KOMIIETEH UM

ITokazaTenu u KpUTCPHUH OLICHUBAHHWA KOMHCTeHHI/If/'I OTPAKCHBI B KOMIIJICKTC

KOHTPOJIbHO-O1IEHOUHBIX cpencTB (IIpunoxenue 1) u xpaHsaTcs B npeIMETHO-
MAKJIOBOM KOMUCCUH

4.2.3 KoHTpoJIbHbIE U TECTOBBIE 32 JaHUSA

[lepeyerb BONPOCOB, KOHTPOJIbHBIE M TECTOBBIE 3aJaHUs, HEOOXOOUMBIE IS
OLIGHKH pE3yJIbTaTOB OOyUEHHUS XapaKTepU3YIOMMX (HOPMUPOBAHHE KOMIIETEHIIHI
IIPEICTABIEHBl B KOMIUIEKTE KOHTPOJBbHO-OLIEHOUHBIX cpenctB ([Ipunoxenue 1)u
XPaHATCA B IPEIMETHO-IIMKIOBOM KOMHUCCHH.

4.2.4 MetoauvecKkue MaTepUaJIbI

Meroauueckue Marepualibl, ONPEICIAIOIINE TPOUEAYPhl OLEHUBAHUS PE3YJIbTATOB
OOy4eHHsI XapaKTepU3YIIUX (HOPMUPOBAHHE KOMIETEHIIUN MPEICTABICHbI
METOJUYECKUX PEKOMEHIAIUSAX 1O BBIMOIHEHHUIO NMpakTudeckux padot (IIpunoxkenue
2) u nabopatopHbix pabor (ITpuimokenue 3) XpaHATCS B MPEIMETHO-IIUKIOBOMH
KOMUCCHH.

1.
2.

HBE O©®ONO AW

0.
1.
. AtomHas ¢usuka. M3otonsl. [IpumeHeHne pagnoakTHBHBIX U30TOTIOB.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Tembl pepepaToB (10KJIaT0B), UHAUBUAYAJIbHBIX IPOEKTOB

CoBpeMeHHbIE TOCTIKCHHUS KBAaHTOBOH (DU3UKH.
Bekrops! pa3Buths 0eCMIOTHON TEXHUKH.

. Ucnonib30BaHne HAHOTEXHOJIOTU B MUKPOAJIEKTPOHUKE.

AnbpTepHaTUBHAs YHEPTEeTUKA.

AKycTHYECKHE CBOWCTBA MOIYITPOBOIHUKOB

Anexkcannp ['puropseBud CTONETOB — PyCCKUil (DU3UK.

Anexcanap CrenanoBuu [TonoB — pycckuit yueHslit, ©300peTareib paauo.
Annpe Mapu AMiiep — OCHOBOIOJIOKHHK AIEKTPOAUHAMUKHU.
ACHHXpOHHBIN ABUTATEND. VICIIONB30BaHUE €TO B TEXHUKE.

AcTepouibl U UX XapaKTEPUCTHKU.

ACTpOHOMUSA HAIIUX JTHEH.

beckoHTakTHBIE METOBI KOHTPOJISI TEMIIEPATYPHI.
bunonspHbie TpaH3UCTOPHI U KX TPUMEHEHUE.

bopuc CemenoBuu SIxobu — pusuk u n3o0perarens.
Benuuaitimme otkpeitus ¢puszuku B 20 Beke.

Buabl a5ekTpuyueckux pa3psaoB. DIEKTpUUECKHE pa3psbl Ha CIIyXk0e yeIoBeKa.

Bnusnue nedextoB Ha pu3nyecKkue CBOMCTBA KPUCTAIIIIOB.
Bcenennas u TemHast matepusi.

I"anuneo I'anuieir — ocHOBATEIb TOUHOI'O €CTECTBO3HAHUS.
["onorpadus u ee npuMeHEHHE.

B
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22.]IBrkeHue Tesna mepeMeHHON MacChl.

23. Iudpaxius B HaIIeH KU3HH.

24. )Xuakve KpucTauibl ¥ UX IPUMECHECHHE.

25. 3axonsl Kupxroda 11st 31eKTprUuecKo emnu.

26. 3aKOHBI COXPAHEHUSI B MEXaHUKE.

2. 3HaueHue oTKpbITUH ["anues.

28. Urops BacunreBuu KypuaTtoB — (pusuk, oprannzarop aTOMHON HaAyKU U TEXHUKH.
29. Hcaax HproTOH — co3/aTesns KJIaCCUIeCKON (PU3HUKH.

30. Mcriop30BaHme SJIEKTPOIHEPTUN B TPAHCTIOPTE.

31. Knaccudukaiys u XxapakKTepUCTUKH dJIEMEHTAPHBIX YaCTHII.

32. KoHCTpYKIIMOHHASI IPOYHOCTH MaTepHaia U €€ CBI3b CO CTPYKTYPOH.

33. KoHCTpYyKIUS ¥ BUJIBI JTa3€POB.

34. KpunoanekTpoHuka (MUKPORJIEKTPOHUKA U XOJIOT).

35. JIazepHble TEXHOJIOTHUU U UX UCIIOJIb30BAHUE.

36. JIeonapao na Bunum — y4eHslil 1 n300peTaress.

37. MarautHble u3MepeHus (MIPUHIUIBI TOCTPOCHUS PUOOPOB, CIIOCOOBI U3MEPEHUS
MarHUTHOTO TIOTOKA, MAarHUTHOW WHIYKITHN ).

38. Maiikn @apajeit — co3aaTesb YYeHHs 00 3JIEKTPOMAarHUTHOM II0JI€.

39. Makc [Inmank — ocHOBaTeNlb KBAHTOBOW TEOPHUH JIBYKCHHSI, B3AUMOCHCTBUS 1
B3aMMHBIX MTPEBPAIICHUI MUKPOCKOITMYECKUX YaCTHII.

40. MeTox MEUEHBIX aTOMOB M €T0 IPUMEHECHHE B Pa3JIMUHBIX 00JIACTAX HAYKU U
TEXHUKHU.

41. Metoabl HaOIOICHUS U PETUCTPAIIUU PATUOAKTUBHBIX U3TyUYEHUN U YaCTHIL.
42. MeTofpl oTipeieNIeHHs] TNIOTHOCTH BEIEeCTRA.

43. Muxaun BacunpeBud JIOMOHOCOB — YUYEHBIHN SHIIMKIIOICTUCT.

44. Mopnenu atoma. OnbIT Pezepdopra.

45. MonexkynapHO-KUHETHYECKas TeOPUsl UICaTbHBIX Ta30B.

46. MosHMs — ra30BbIN pa3psi B IPUPOIHBIX YCIOBUSIX.

47. HaHOTEXHOJOTHS — MEXIUCIUIUTMHAPHAS 00J1acTh (yHAaMEHTAILHON U
IPUKIIAI-

HOM HAyKH U TEXHUKH.

48. Hukomna Tecna: >ku3Hb 1 HEOOBIYAHHBIE OTKPBITHS.

49. Hukonait KonepHuk — co3/1aTesb TeTMOICHTPUYECKON CUCTEMbI MUPA.

50. Hunbe bop — oniuH 13 co3aaTeseit COBpeMeHHON (PU3UKH.

51. Hykneocunrte3 Bo BceneHHOM.

52. O0bsicHeHue GOTOCUHTE3a C TOUKHU 3pEHUsT QUBHKU.

53. OnTuyeckue siBJACHUS B IPUPOJIE.

54. OTKpBITHE U TPUMEHEHUE BBICOKOTEMITEPATyPHOI CBEPXITPOBOIMMOCTH.

95. [lepemMeHHBIN 2JIEKTPUUECKHUIN TOK U €r0 TPUMEHEHHE.

56. Ilna3zma — 4yeTBepTOE COCTOSTHUE BEILIECTBA.

57. Ilnanetsl COJIHEUHON CUCTEMBI.

58. [TomynpoBOJHUKOBBIE TATYUKH TEMIIEPATYPHI.

59. [IpumeHeHune )KUIKMX KPUCTAIIOB B TPOMBIIUIEHHOCTH.

60. [IpuMeHeHue SAepPHBIX PEAaKTOPOB.

61. [Ipupona peppomaruerusma.
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.

[TpoGiieMbl 3KOJI0TUH, CBA3aHHBIE C MCIIOJIBb30BAaHUEM TEIJIOBBIX MAILIUH.
IIponsBoacTBO, eperada U UCIOJIb30BAHUE DIICKTPOIHEPTUU.
[Tpoucxoxaenrie CoMHEYHON CUCTEMBI.

[Tpe30nnexTpudeckuii 3pPexT ero npuMeHeHuE.

Pa3ButHe cpencTs CBA3M U pano.

PeakTuBHBIE IBUraTENIN U OCHOBBI PA0OTHI TEMJIOBON MAIIHHBI.
PenukroBoe uznyuenue.

Pentrenosckue nyun. Mcropus otkpsitus. [Ipumenenne.

Poxnenue 1 3Bomronus 38€31.

Ponb K.O.1lnonK0oBCKOro B pa3BUTUM KOCMOHABTHKH.

CBeT — 2IEeKTpOMarHuTHas BOJIHA.

Cepreti [TaBnoBuu KopoisieB — KOHCTPYKTOp M OpTaHU3aTOpP MPOU3BOACTBA

paKeTHO-
KOCMHYECKOW TEXHHUKH.

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

92.

Cunel Tpenus. [lose3Hble U BpeAHOE ACUCTBUE CUII TPEHUS.
CoBpemeHHas CITyTHUKOBASI CBSI3b.

CoBpeMeHHas (puznyeckas KapTUHA MUPA.

CoBpeMEHHBIE CPEICTBA CBSI3H.

CoJIHIlE — HCTOYHUK KM3HU Ha 3eMJIE.

Tpancdopmaropsl. Buasl u npuMmeHeHune TpanchopmMaTopos.
VYapTpa3Byk (mojiy4eHue, CBOWCTBA, TPUMEHEHNE).

YnpasisieMblil TEPMOSIEPHBIN CUHTES.

YckopuTenu 3apsyKeHHBIX YaCTULL.

®du3uKa U My3bIKa.

®du3znvecKkue CBOMCTBa aTMOC(EPHI.

®orordpdexr. [Ipumenenue sBienus GporodPpdekra.

Xanc Kpuctunan Ipcren — OCHOBONOJNIOXKHHUK JIEKTPOMArHeTU3Ma.
UYepHble ObIpbl, KAK KOHEYHAsI CTA/INS SBOJIFOLMH 3BE3]] PA3JINYHON MACCHI.
[ITkaya 35IeKTPOMAarHUTHBIX U3JTyYEHUN.

CoBpeMeHHBIE IKOJIOTHUECKHE MPOOJIEMbI M BO3MOXKHBIC TTyTH UX PEIICHUS.
DJIeKTpOHHAs MPOBOJIMMOCTh METaNIOB. CBEPXIIPOBOIUMOCTh U €€ PUMEHEHUE.

Omunnid XpuctuaHoBud JIeHI — pycckuid pusuk.
Ku3ub u pazym Bo Beenennoit.
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