['ocynapcTBeHHOE 010 KETHOE MPOPECCHOHATBHOE 00Pa30BATEIBLHOE YUPEKIECHNE
«HOXHO-YpanbCKuil rOCYJapCTBEHHBINA KOJLUIEIK

YTBEPXJIALO:
3am. gupexropa no YP:

PABOYAS ITIPOTPAMMA OBIIEOBPA3OBATEJILHOM
YYEBHOM TUCIHUATIIMHBI

OYAIL.09 PU3UKA
10 MPOUITIO MOJIy4aeMoro npohecCuoHaIbHOTO 00pa30BaHU:
COYUATTLHO-IKOHOMUYECKULL.

it mpodeccuii nnu cneruanbHocteid CI1O
43.02.16 Typusm u TOCTEIPUUMCTBO.

Yensgounck, 2023 r.



[TpumepHas/pabouas mporpamma ydeOHOW AMCUMIUIMHBI pa3paboTaHa Ha
OCHOBE (pe/iepalIbHOTO FOCYAapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAAPTa CPEIHErO
obmero obpaszoBanusi, yrBepxkaeHHoro [Ipukazom Munnpocsemenuss Poccun ot
12.08.2022 N 732 u mpuMepHO# MporpamMMbl MO JaHHON 00I11c00pa3oBaTeIbHON
TUCIMIUTAHE, PACCMOTPEHHON M ono0peHHOW Ha 3acemaHuu llegarormueckoro
coseta ®I'BOY JI1O UPTIO (ITpoTtoxon Ne3 ot 29.09.2022 r.).

Opranuzanusi-pazpadbotunk padoueit nporpammsel: ['BITOY «HOYT'K»

Pa3paboTunk:
PazamanoBa 3ynus HacpernmHoBHa, mipernogaBaTenb (U3UKH, BBICIICH
KBAJIM(PUKALIMOHHOW KaTErOpHH.

HlynaiinioBa Enena AnexkcanapoBHa, npenojaBaTesib GU3NKU B
oOpazoBarenbHOM KoMIUIeKce «IIpoMBIIIeHHAs aBTOMATHUKA).

PaccmoTpena u ogo6pena Ha 3acenannu [IIK «MuOEH gucuumiuny

(HanMeHOBaHHE)
IIpoToxon Nel0O ot «08» 06. 2023r.
Ilpencenarens [T1IK: /Cannukosa E. 1O.

(moamuce/PUO npencenarerns)




COJIEP)KAHUE

CTp.
OOmasi xapakTepucThKa MpUMEpHOW/paboueld MpOTrpaMMBI 4
o011eo0pa3oBaTeNbHON TUCIUILITUHBI
CrtpykTypa u coJiep:kanue 0011eo0opa3oBaTeIbHON AUCIIUILIUHbI 6

VYcnoBust  peanuzanu - porpamMMmbl - o0mieoOpazoBarenbHO 12
JUCIUTUTIHBI
KoHTpoib 1 OlieHKa pe3yabTaTOB OCBOCHUS JUCIUTIIMHBI 13

OLEHOYHbLIE CPEJICTBA 30

Jluct perucTpanuu u3MeHEeHUH 34



1. OBIIIASA XAPAKTEPUCTHKA IPUMEPHOM/PABOYEMN
ITPOI'PAMMBbI OBIIEOBPA3ZOBATEJIBHOU JUCIHHUIIJIMHBI

O6meobpazoBaTeabHas JUCHUILINHA OV II.09 OU3UKA SIBJISICTCS
00si3aTeNbHOM  YacThio  001Ie00pa3oBaTeNbHOTO  [HMKJIA  00pa30oBaTENbHOM
nporpammbl B cootBeTcTBUU ¢ ®I'OC CIIO no cnenuansuoct 43.02.16 Typusm u
20CmMenpuuMcmeo pean3yeMon Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHuUs.

[Iporpamma paszpabotaHa Ha ocHoBaHuu TpeboBanut OI'OC cpegHero
obmero o6OpazoBanus. Ha wusydenwe nucummummasl OYJIL.09 DU3UKA Ha
06a30BoM ypoBHe oTBOAUTCA 50 4acos.

1.2. llenn u ruIaHUpyeMbIe PE3yJIbTaThl OCBOCHUSI TUCITATIINHBI:
1.2.1. llenu v 3a1a9¥ TUCIMILIHNHBI:

Conepxanue mnporpamMmbl — obmieoOpaszoBarenbHOr — auciuminael - OY/II1.09
OU3UKA HanpaBiaeHO Ha TOCTUXKEHUE CICAYIONIUX Uelell.

- dbopmupoBaHrue y OOy4YaIOMIMXCS YBEPEHHOCTU B IIEHHOCTU OOpa30BaHUS,
3HAUUMOCTH (DU3UYECKUX 3HAHUM JJI1 COBPEMEHHOTO KBAIM(PUIIMPOBAHHOTO
CHeIUaINCTa MPU OCYIIECTBICHUU €ro MPo(PeCcCHOHATLHOMN eI TeIbHOCTH;

- dbopMUpOBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;

- OBJIaJICHUEC crienupuyeckon CHUCTEMOH (dbuznyecKux MMOHSITHH,
TEPMUHOJIOTHUEN U CUMBOJIUKOM;

- OCBOEHHE OCHOBHBIX (PU3UYECKUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHUE OCHOBHBIMH METOJAMHU HAy4YHOTO [IO3HAHUS MPUPOIbI,
HCTIONB3YyeMbIMU B (pusuke (HAOIIOJIeHUE, OINMUCAHUE, U3MEPECHHUE, BBIJIBUIKCHUE
TUTIOTE3, TPOBEJICHUE SYKCIIEPUMEHTA);

- OBJIaJICHUE YMEHHUSMH 0OpabaThiBaTh JaHHBIC JKCIEPUMEHTa, OOBICHSTH
MOJIYYCHHBIC PEe3YyJbTaThl, YCTAHABJIMBATh 3aBUCUMOCTH MEXIY (U3UYECKUMU
BEJIMYMHAMH B HA0JII0/IaeMOM SIBJICHUH, JIEJIaTh BBIBO/IBI;

- dbopMupoBaHUEe yMEHUS peliath (PU3NYECKHE 3aJaud Pa3HbIX YPOBHEH
CJIO’KHOCTH;

- pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B TpoIlecce MPUOOPETEHUSI 3HAHUN C UCTIOIBb30BAHUEM PA3TUYHBIX
HMCTOYHUKOB HH(POpMAIUM M COBPEMEHHBIX HWH(OPMALIMOHHBIX TEXHOJOTHUIA;
yMeHui (HopMyIupoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3ULIUIO IO OTHOLLIEHHUIO
K pusznueckoit nHpopMaimu, morydyaeMoi U3 pa3HbIX UCTOYHUKOB;

- BOCIIUTaHUE YyBCTBA TOPJOCTH 332 POCCUNCKYIO (PU3UYECKYIO HAYKY.

OcBoenne kypca OYIL.09 ®U3UKA npeanosiaraet peuieHUe CIeayrOUUX
3aoau:
- npuoOpeTeHne 3HaHui 0 GyHIaAMEHTAIBHBIX (PU3NUECKUX 3aKOHAX, JICKAIINUX
B OCHOBE COBPEMEHHOW (U3MUECKOW KapTUHBI MHpA, MPUHIUIIOB JIEHCTBUSA
TEXHUYECKUX YCTPOWCTB M MPOU3BOJCTBEHHBIX MPOIIECCOB, O HAMOOJIEe BAKHBIX



OTKPBITHSIX B 00J1aCTU (PU3UKH, OKA3aBILIMX ONPEAEISIONIEE BIUSHUE HA PA3BUTHE
TEXHUKH U TEXHOJIOTUU;

- NOHMMaHHWe  (U3UYECKON  CYIIHOCTH  SIBICHUN,  MPOSBISIOLINXCS
MIPOU3BOICTBEHHOM JI€ATEIBbHOCTH;

- OCBOEHHE CIIOCOOOB MCIOIb30BaHUS (PU3NUECKUX 3HAHUN JIJIS1 TPAKTUUYECKUX
U TpodeccHOHaNbHBIX 3a/ad, OOBSCHEHHUS SBJICHUM TNPOU3BOJCTBEHHBIX U
TEXHOJIOTUYECKHUX MPOIECCOB, MPUHIIUIIOB TEXHUYECKUX MPUOOPOB U YCTPOMCTB,
oOecrieueHns 6€30MaCHOCTH MPOU3BOJICTBA U OXPaHbI IPUPO/IBI;

- dbopMHpoBaHE YMEHHM peliaTh yueOHO-TIPaKTHUECKUE 3a1a4u (PU3UIECKOTO
coJiepkaHus ¢ y4EToM npodecCHOHANbHON HAIIPaBIECHHOCTH;

- NpUOOPETEHHUE OIbITA MO3HAHUS U CAMOIIO3HAHUS,

- YMEHHM CTaBHUTh 33Ja4d U PEIIaTh MPOOIEMbI ¢ YUETOM MPOodeccHoHATBHOMN
HaIpaBJIECHHOCTH;

- dbopMupoBaHUE yMEHUM UCKaTh, aHAIM3UPOBATH U  0OpabaThIBaTh
puznyeckyro HHPOpMAIHIO C YUETOM NPOPECCHOHATBHON HapaBICHHOCTH;

- MOJATOTOBKA 00YyYaroUMXCcsl K yCIEITHOMY OCBOEHHUIO JUCHUIUIMH U MOYJIEH
nmpodeccuoHaIbHOro NUKIIa: GOPMUPOBAHNE Y HUX YMEHUH U OMbITA IEATEIbHOCTH,
XapaKTEPHBIX JUJIS IOJy4aeMOW CIIEHNAIbHOCTH;

- NOJArOTOBKa K  (OPMUPOBAaHHIO  OOHIMX  KOMIETEHUUH  Oyaymiero
CHelMaIucTa: caMooOpa3oBaHMs, KOMMYHMKAI[MM, MPOSBICHUS TIPaxkJIaHCKO-
MMaTPUOTUYECKON MO3ULNH, COTPYTHUYECTBA, IPUHATHS PEIICHUN B CTAaHIAPTHON U
HECTAaHJAPTHOM  CHUTyalUsAX, [POEKTUPOBAHMS, MPOBEACHHUS  (HUIUUECKUX
m3MepeHud, H(PEeKTUBHOTO U  OE30MAaCHOr0  KCHOJIb30BAHUSI  Pa3TMYHBIX
TEXHUYECKUX YCTPOMCTB, COOJIOJEHUS TMpaBUJ OXpaHbl TpyAa NHpH padoTe C
duznueckumMu nprudopamMu U 000PYA0BAHUEM.

Ocob6eHHocTh (HOPMUPOBAHUS COBOKYITHOCTH 3aj1a4 U3yUeHUS «DU3UKay 11
CUCTEMBI ~ cpefHero npodeccroHambHOTO  00pa3oBaHMsI — 3aKIIOYAETCS B
HEOOXOMMOCTH peann3ay Mpo(hecCHOHATLHOW HANpPaBICHHOCTH PEelIacMbIX
3azay, yuéra 0cOOeHHOCTEH c(pephl NeITETLHOCTH OYIYIIUX CIEIIUATHCTOB.

B pe3ynbpTaTe 0CBOCHMS JUCIUILINHBI 00Y4aIOIIUNACS TOKEH 3HAMD !
- CMBICJ IOHATUH: (PU3HUYECKOE SIBJICHHE, TUII0TE3a, 3aKOH, TEOpUs, BEIIECTBO,
B3aMMOJCHCTBHE, DJIEKTPOMAarHUTHOE TOJie, BOJHA, (DOTOH, aTOM, aTOMHOE SO,
MOHU3HUPYIOIINE N3TyUeHUS;
- CMBICT (PM3MUYECKUX BEIMYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHIIa, UMITYJIbC,
paboTa, MexaHW4YeCKasi PHEPTHsl, BHYTPEHHSS SHEPTHUs, a0COIIOTHAS TeMIIepaTypa,
CpemHsisi KHHETWYEeCKash OJHEpPrusl YacTUI[ BEIIECTBAa, KOJHMYECTBO TEIJIOTHI,
AJIEMEHTAPHBIN DJICKTPUYECKUN 3apsiL;
- CMBICT (PU3MYECKHX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMHUPHOTO
TATOTEHUS, COXPAHEHMs] OHHEPruu, HUMIyJbCa M JJIEKTPUUYECKOro 3apsja,
TEPMOJIMHAMHUKH, SJIEKTPOMArHUTHONU UHIAYKIUH, hoTodhdekTa;



- BKJIaJ] POCCHMCKMX U 3apyOeXHBIX YYEHBIX, OKa3aBIIMX HauOOJIbIIee
BIIMSIHUE HA Pa3BUTHE (DU3UKH.

B pe3ynpTaTe 0CBOEHMSI JUCIUILINHBI 00Y4AIOIIUNCS JOKEH YMEmy.
- IPOBOJINUTH HAOJIOCHUS, IFIAHUPOBATh U BBINOIHATH SKCIIEPUMEHTHI;
- BBIJIBUTaTh TMIIOTE3bl U CTPOUTH MOJIEIH;
- PUMEHSTH MOJTy4YeHHBIC 3HAHUS 10 (PU3HKE 11 O0BICHEHUS Pa3HOOOpa3HbIX
(U3HYECKUX SBICHUA U CBOWCTB BEIIECTB;
- MPAKTHYECKU UCIIOJB30BaTh (PU3NYECKUE 3HAHUS;
- OLIEHUBATH JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(POpMAIIUY;
- UCIIONb30BAaTh NPUOOpPETEHHBbIE 3HAHWSA W YMEHUA Ui PEIICHUA
MPAaKTUYECKUX 3a/Jad IMOBCEJHEBHOM KU3HHM, oOOecredyeHus O0e30IacHOCTU
COOCTBEHHOW  KW3HHM, PAUUMOHAIBHOIO MPUPOJONOJIb30BaHUS U  OXpaHbl
OKPYXKAIOIEH CPeNbL;
- OINKCHIBaTh U OOBACHATH (DU3MUECKUE SIBJICHUS M CBOWCTBA TeJl: CBOICTBA
ra3oB, OKMJAKOCTEM M  TBEPABIX TEJN; JJIEKTPOMATHUTHYIO  HHIYKLHIO,
pacupoCTpaHEHHE NIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; U3JIyUCHHUE
Y TIOTJIOIIEHUE CBETa aTOMOM; POTOA((PEKT;
- OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHIL;
- JieaTh BbIBOJbI HA OCHOBE AKCIEPUMEHTAIbHBIX TAHHBIX;
- IPUBOJUTH IPUMEPHI, MMOKA3BIBAIOLIUE, YTO: HAOIIOJEHUS U HKCIEPUMEHT
SABJISIFOTCS. OCHOBOM JUJISL BBIIBM)KCHUS THIIOTE3 M TEOPHi, MTO3BOJSAIOT IPOBEPUTH
UCTUHHOCTh TEOPETHUUYECKUX BBIBOJIOB; (pU3MuecKas TEOpHUs AAE€T BO3MOXHOCTH
OOBSICHATh U3BECTHBIE SIBICHUS NMPUPOJIbI U HAYUYHbIE (PaKThl, MPEICKA3bIBATh €I
HEU3BECTHBIE SIBJICHHUS,
- IPUBOJUTH MPUMEPHI MPAKTUUECKOTO MCIOJB30BaHUs (PU3NUECKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOJMHAMUKH W DIJIEKTPOAUHAMUKH B JHEPIETHUKE;
pPa3IMYHBIX BHUJIOB JJIEKTPOMATHUTHBIX M3IYYEHUM [UIsl pPAa3BUTUA paguo H
TEJIEKOMMYHHUKALIU, KBAaHTOBOM (PU3MKK B CO3IaHUU SJEPHOM SHEPIETUKH,
J1a3€pPOB;
- BOCIIPUHMMATh M HA OCHOBE TMOJYYEHHBIX 3HAHMM CaMOCTOSITEIIBHO
OIleHMBaTh HHQOpMaIMio, cojaepxaiytocs B cooOmeHusx CMU, Hurepuere,
Hay4YHO-TIOMYJISIPHBIX CTaThsX;
- IPUMEHSATDH NOJyUYE€HHBIEC 3HAHUS AJIs PeIICHUS (PU3NYECKUX 3a]1aY;
- OTpeNeNsTh XapakTep (U3MUECKoro Imporecca mo Trpaduky, Tabmwuile,
dbopmye;
- U3MEPSATH pAll GU3NUECKUX BEJIUYMH, IPEICTABIIASA PE3yIbTaThl U3BMEPEHUI C
Y4ETOM HX IOTPELIHOCTEM.



1.2.2. [InanupyemMbie pe3ysibTaTbl OCBOCHHs 00IIeo0pa3zoBarenbHoi nucuumivibl B cootBeTcTBUU ¢ I'OC CIIO u Ha ocHOBe

dI'oC COO.

Oco6oe 3HaueHue AUCIUILIMHA uMeeT Tpu popmupoBanuu u pazsutun OK u 1K

Ko v HammenoBanue
dbopMupyeMbIx
KOMIIETEHIIUN

HJ'IaHI/IpyeMI)IC PE3YJIbTAaThl OCBOCHUA NUCIHUITIINHBI

OO0urue

I[I/ICHI/IHHI/IHapHI)IG

OK 01. Beibupars crioco0s
pelIeHHs 3a1a4
pohecCHOHATTLHOM
JIeATEIbHOCTH IPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM;

B yactu TpyZ10BOr0 BOCIIMTaHUSA:

- TOTOBHOCTB K TPYly, OCO3HAHUE IEHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTH K aKTUBHOH ACATCIIbHOCTHU
TEXHOJIOTUYECKOH | COIMAIIbHOU
HaMpPaBJICHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATD,
TUTAHUPOBATh U CAMOCTOSITEIILHO BBIIOJHATH TAKYHO
JeSITeIbHOCTD,

- MHTEpEC K pa3indHbIM chepam
npo¢eCCuOHANTBHON eATETLHOCTH,

Ogaienne yHUBEPCATbHBIMH YIeOHBIMH
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENTLHO (POPMYITUPOBATH U
aKTyaJIM3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€
BCECTOPOHHE;

-YCTaHABJIMBATH CYIIECTBEHHBIM MPU3HAK WITH
OCHOBAHUS JJIsl CPABHEHHUSI, KITACCU(PUKALINU U
0000MIeHMS;

- OTIPEACTISATH IENU JeSITeILHOCTH, 331aBaTh
napaMeTpsl U KPUTEPUH MX JOCTHKCHHS,

- BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCHUTH KOPPEKTHUBBI B JICSITEIILHOCTD,

- c(OpMHPOBATH MPEACTABICHHUS O POJIA U MECTE
(hU3HMKY ¥ aCTPOHOMHH B COBPEMEHHON HayYHOMH

KapTHUHE MUpa, 0
CUCTEeMOOOpa3yroNIei poiau GU3NKH B Pa3BUTHH
€CTECTBEHHBIX HAayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIa/le POCCUICKUX U 3apyOeKHbIX
yUeHBIX-(DU3UKOB B PA3BUTHE HAYKH; TOHUMaHUE
(hU3UIECKOI CYITHOCTH HaOJII0JaeMBIX

SIBIICHUW MUKPOMHUpPA, MAaKpOMHpPA U METaMuUpa;
MMOHWMaHKE POJIM ACTPOHOMHH B TIPAKTUIECKOM
JesITeIbHOCTH YeJIOBEKA U JIabHENIIeM Hay4qHO-
TEXHUYECKOM Pa3BUTHH, POJIN PU3UKHU B
(hopMHUpPOBaHUU KPYro3opa 1 (PyHKIIMOHAIBHON
IPaMOTHOCTH YEJIOBEKA ISl PEIIECHHSI TPaKTHYECKIX
3ajau;

- copMHpOBATH YMEHUS pelllaTh pacueTHHIE
3a/1a4y C SIBHO 33aJIaHHON (DU3UYECKOIN MOJIETIBIO,
UCHOJB3Ys (PU3NUYECKHUE 3aKOHBI M IPUHLIUIIBL; Ha
OCHOBE aHaJln3a yCJIOBUS 3aJ]aul BHIOUpATh
(U3NYECKyI0 MOJIETb, BEIICIATH (hU3NYECKHe
BEJTMYUHBI U POPMYIIbI, HEOOXOAUMBIE JJIs €€
peLIeHNs, IPOBOAUTH PACUETHI U OLIEHUBATh
PEabHOCTh MOJIYYE€HHOIO 3HAaYE€HUs (PU3NUECKOM
BEJIMYMHBI; pellaTh KaU€CTBEHHBIE 3a/1a4M, BHICTPANBAsl




OIICHUBATh COOTBETCTBUE PE3YJILTATOB LCJIAM,

OILICHUBATb PUCKU HOCJIGIICTBI/Iﬁ ACATCIIBHOCTH,
- pa3BuUBaTh KPCATHUBHOEC MBIIIJICHUEC IIPU
PCHICHUHN KU3HCHHBIX Hp06HeM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJIETh HaBBbIKAMU yueOHo-
HCCIIEN0BATEIbCKON u IIPOEKTHOMN
NesITeIbHOCTH, HaBBIKAMU pa3peleHus mpooiem;

- BBISIBJISITH IPUYMHHO-CIICJICTBEHHbBIE CBSI3U U
aKTyaJIM3UpOBaTh 33auy, BbIBUTaTh TUIIOTE3Y €€
pelIeHns, HaXOAUTh apTyMEHTHI /7Sl I0Ka3aTeIbCTBa
CBOUX YTBEp:)KJICHHH, 3a1aBaTh IapaMeTpbl U KpUTEPUU
pelieHus;

- aHAJIM3UPOBATh [IOJYUEHHBIE B XO/1€ PELICHUs
3aJ1a4M pe3yJibTaThl, KPUTUUYECKH OLIEHUBATh X
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- YMETb [IEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U
MIPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

- YMETh HMHTErpUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX o0acTe;

- BBIIBUT'aTh ~ HOBBIE WJEH, MpEeJIaraTh
OpPUTMHAJIbHBIE MTOJIXO/IbI U PELICHHUS;

- CIOCOOHOCTh HUX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COLMAIIBHON MTPAKTHKE.

JIOTHYECKH HETIPOTUBOPEUUBYIO IIETIOUYKY PACCYKIACHHIMA
C OMOPOM HAa U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(usnueckue sBJICHUS;

- BJIaJIETh OCHOBOTIOJIAralONUMHU (PU3UIECKUMHU
IIOHATUAMHA nu BCJIMYHUHAMMU,
XapaKTEePU3YIOMUMHU (PU3UIECKHE TTPOIIECCHI
(CBSI3aHHBIMI/I C MCXaHUYCCKUM ABUXKCHUCEM,
B3aMMOJIEHCTBHEM TEJI, MEXaHHYSCKUMH KOJIEOaHUSIMU
" BOJIHAMH, aTOMHO- MOJIeKy.H?IpHI)IM CTpOGHI/ICM
BEIIECTBA, TEIJIOBBIMHU MPOIECCAMU; AICKTPUICCKUM U
MAarHuTHBIM I10JIAMHU, BHGKTpI/ILIeCKI/IM TOKOM,
3JICKTPOMArHUTHBIMU KOJICOAHUSAMHU U BOJTHAMM;
OIITUYCCKHUMMU ABJICHUAMHN, KBAHTOBBIMU SABJICHUSIMU,
CTPOCHHEM aTOMa U aTOMHOTO S7pa,
PaIMOaKTUBHOCTHIO); BIIaJICHUE

OCHOBOINOJIararolIuMHu
aCTpOHOMI/I‘-IeCKI/IMI/I IIOHATUAMU, ITIO3BOJIAIOITNMHA
XapaKTepU30BaTh MPOLIECCHI, TPOUCXOAAIINE HA
3BE€31aX, B 3B€3/IHBIX CUCTEMAX, B MGX(FaHaKTquCKOﬁ
cpele; ABIKEeHHE HEOECHBIX TEJ, IBOJIOLIUIO 3BE3/ U
Bcenennoi;

- BJIQJIETh 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPUSIMHU
(3axoH BcemupHoro Tsirotenus, I, II u 111 3akoHbI
HproTona, 3ak0H cCOXpaHEHUsI MEXaHUYECKON YHEPTUH,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHLIUII CYTIEPIIO3UIIUN
CHJI, IPUHIIUATI PAaBHOMIPABHOCTH MHEPIIHAIBHBIX CHCTEM
0TCUEeTa; MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHUIO
CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, IEPBbI 3aKOH
TEPMOJIMHAMUKHN; 3aKOH COXPAHEHUS SIEKTPUUECKOTO
3apsga, 3akoH Kynona, 3akon OMa 1J1d yJacTka 1enu,
3akoH OMa JJis MOJTHOM IEKTPUUYECKOM 11eNH, 3aKOH
Jxoyns - JleHiia, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUH,
3aKOH COXpaHEHUsl SHEPTUH, 3aKOH MPSIMOJIMHEUHOTO




pacnpoCcTpaHEeHUs CBETA, 3aKOH OTPaXKCHHsS CBETa,
3aKOH TPEJIOMIICHHSI CBETA; 3aKOH COXPAaHCHHS
SHEPTHUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH
COXpPaHEHHS ANEKTPHUUECKOTO 3apsijia, 3aKOH
COXpaHEHHUS

MaccoBOT0 YHcia, HocTynaTsl bopa, 3akoH
pPaAMOAaKTUBHOTO  pacmaja);  yBEpeHHOe
UCIOJIb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEN

opu  aHaiuuze (bu3MUeCKUX SIBICHUN u
IPOIIECCOB.

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MIOWCKA, aHAJIN3a U
UHTEpIpETAIMUA HHPOPMAITUU
1 nH(OpPMAIOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a/1a4 MpoeCcCHOHATIbEHON
NeSITeTTHHOCTH.

B o6iactu eHHOCTH HayYHOTO MO3HAHUS:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH 1 0OILLIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha
JAJIore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHHE SI3IKOBOM M YUTATEIbCKON
KYJBTYPBI KaK CPEJICTBA B3aUMOJCHCTBUS MEKITY
JIOJIbMU ¥ TIO3HAHUS MUPA;

- OCO3HaHUE IIEHHOCTH HAYYHOU JIeATeTbHOCTH,
TOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO U
HCCTIEI0OBATEIIbCKYIO JEATEIbHOCTh HHANBUIYATHEHO U
B TpYIIIIE;

- OBnajzieHue YHUBEPCAIbHBIMUA YI€OHBIMU
MO3HABATEIbHBIMU JICHCTBUSAMHU:

B) paboTa ¢ nuHpopmaImei:

- BIIA/IETh HABBIKAMU MOTy4YeHUS HHPOPMAITIH U3
HWCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO
OCYUIECTBJISATh MOUCK, aHAIN3, CUCTEMATU3AINIO

Y UHTEPIPETANI0 HH)OPMAITUU PA3TUIHBIX BUIOB U
(dbopM mpecTaBICHHUS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopmaTax ¢
y4eTOM Ha3HaueHus: UHHOPMAIUH U 1IeTIEBOM
ayJIUTOPHH, BRIOUpasi ONTUMATBHYIO (GOpMY
MIPEJICTABJICHUS U BU3YyaIH3aIiH;

-yME€Th YYUTHIBATh TPAHULIBI IPUMEHEHUS U3YUEHHBIX

(bu3nueckux MoJeNel: MaTepuaabHas TOUKa,
VMHEpLUaIbHas CUCTEMA OTCUETA, UACAIIbHBIN Ia3;
MOJIEJIA CTPOEHHUSI ra30B, )KUJKOCTEN U TBEPABIX Tell,
TOYEYHBIN JICKTPUUECKUH 3apsij, sAepHas MOJEb
aToMa, HyKJIOHHasi MOZIeJIb ATOMHOT'O fJ]ipa NpH
peuieHnn GU3NYECKUX 3a/a4.




- OLICHUBATh JOCTOBEPHOCTD, JISTHTUMHOCTD
nH(pOpMaIINH, €€ COOTBETCTBUE ITPABOBBIM U MOPAJILHO-
TUYECKUM HOpMaM;
- UCIIOJIB30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH B PEILICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allUOHHBIX
3a7a4 ¢ cOONI0IeHNEM TpeOOBaHUK 3PrOHOMUKH,
TEXHHUKU 0€30MacHOCTH, THTHEHBI,
pecypcocOepexeH s, IPaBOBBIX U 3TUYECKUX HOPM,
HOpM HMH(OPMAIMOHHON 0€30MTaCHOCTH;
- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3AIL[UTHI
uHpopManuu, HHHOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH.

OK 03. IlnanupoBats u
pean30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
peANPUHIMATENbCKYIO
JeSITeTbHOCTD B
npodeccuoHaabHOH chepe,
UCTIOJIB30BaTh 3HAHMS 1O
paBOBON M (PMHAHCOBOI
TPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYalLlUsX.

B obnactu

BOCIIUTAHUSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,

ATUYECKOTO MOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH Ha

MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOrO BKJIaJa B TOCTPOCHUE

yCTOMYMBOTO OYIyIIEro;

- OTBCTCTBCHHOC OTHOLICHUC K CBOMM POJUTECIAM

U (WJIK) IPYTHM YI€HaM CEMbH, CO3JIaHUIO CEMBbU Ha

OCHOBE OCO3HAHHOTO MPUHATHUSA LIEHHOCTEN CEMEMHOMN

YKU3HHU B COOTBETCTBHMH C TpaauLMsMU HapoaoB Poccuu;

JyXOBHO-HPABCTBEHHOI'O

OBraneHne yHUBEPCAIBHBIMH PErYISITHBHBIMU
JEWCTBUSAMMU:

a) caMOOpTaHU3AIIHS:

- CaMOCTOSITEITLHO OCYIIECTBIISATH
MO3HABATENBHYIO ACSITEbHOCTD, BBISBIISTH MPOOJIEMEI,
CTaBUTH U (pOpMYyIHUPOBATH COOCTBEHHBIC 3a/1a4H B
00pa30BaTeNbHON IESATENHHOCTH U KU3HEHHBIX

- BJIQJIETh OCHOBHBIMU METO/IaMU HAyYHOTO MTO3HAHUS,
UCIIONB3YEMBIMU B (PU3HKE: MPOBOJIUTH MPSIMBIE U
KOCBEHHBIE U3MEPEeHUs (PU3NIECKUX BEITUYMH, BHIOUpAst
ONITUMAIILHBIN CIIOCO0 M3MEPEHUs M HCIIONB3YS
U3BECTHBIE METO/Ibl OLIEHKHU MOTPEIIHOCTEH
M3MEPEHUH, MPOBOIUTH HCCIIEIOBAHUE 3aBUCUMOCTEH
(U3NYEeCKUX BEJIWYMH C HCMOJIb30BAHUEM

MPSIMBIX U3MEPEHUH, OOBSICHATH TIOTyIeHHBIE
pe3yibTaThl, UCTIONIB3YS (PU3NUECKUE TEOPUH, 3aKOHBI U
MOHATHS, U JIETIATh BBIBOJIBI; COOJIIOIATh MTPaBHIa
6e301macHOro Tpyza MpH MpOBEACHNUHN HCCIEJOBAHUN B
pamKax y4eOHOro 3KCIepruMeHTa U yueOHO-
UCCIIEI0BATENBCKOM JESITEIbHOCTH C UCTIOJIb30BaHHEM
UG POBBIX H3MEPUTEIHHBIX YCTPOHCTB U
1abopaTopHOro 0060pyn0BaHUs; CHOPMUPOBAHHOCTh
MIPEJCTABIICHUI O METOAX TOTYICHHUS HAYIHBIX
aACTPOHOMMYECKHX 3HAHWA;

- oBNaJeTh (ChOpPMHUPOBATH MPECTABICHUS )
MIpaBUIIAMH 3aMucH (pru3nyeckux Gopmyin penbeHo-
TOYEUHOM cucTeMbl 00o3HadeHu JI. bpaiins (s
CJICTIBIX U CIA0OBUASIINX 00YJArOIINXCS).
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CUTyalusX;

- CaMOCTOSITEJILHO COCTABJISATH IJIaH PEIICHUS
POOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTCHUH;
- JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;
CIOCOOCTBOBATh (POPMUPOBAHUIO H MTPOSBICHUIO
LIMPOKOH 3pYAMLIMU B Pa3HBIX 00JaCcTAX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMbI pe(UIEKCUU /ISl OLICHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

-YMETb OLICHUBATH PUCKHU U CBOCBPCMCHHO
IMPpUHHUMATh PCIICHHUA 110 UX CHUIKCHUIO,
B) 3MOI_[I/IOHaJ'II>HBII‘/‘I HHTCIICKT,

MIpeIoIararonui chOpMUPOBAHHOCTE: BHYTPEHHEH
MOTHMBAILIMM, BKIIIOYAIOIICH
CTPEMJICHHE K JOCTUKEHHIO LIEJIN U YCIEXY, ONITUMU3M,
WHHUIIMATUBHOCTD, YMEHHE
JIEMCTBOBATE, UCXO/ U3 CBOMX BO3MOKHOCTEH;
- OMITATHUH, BKJIIOYAIOIIEN CIIOCOOHOCTh IIOHMMAThH
SMOLMOHAIIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €0 MPHU
OCYIIIECTBIEHUN KOMMYHUKAIIUU, CIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO; COLUAIBHBIX HABBIKOB,
BKJTFOYAIOIIUX CITIOCOOHOCTH BHICTPAUBATH OTHOIIICHUS C
JIPYTUMU JTFOJbMU, 3a00TUTHCS,
MIPOSIBIISATH MHTEPEC U pa3pemiaTh KOHQIUKTHL

OK 04 D¢ dextuBHO
B3aMMO/ICIICTBOBATH U
paboTath B KOJUIEKTHBE U
KOMaH/Ie.

- TOTOBHOCTb U CLIOCOOHOCTH K 00Opa30BaHUIO U
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEJICIICHHIO; -~OBJIa/ICHIE HABBIKAMHU y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHOM U COLMAIIBHOU
JeITEIIEHOCTH;

OBnazeHue  yHHMBEPCATIbHBIMU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- OBJIaJIETh YMEHUAMHU paboTaTh B rPYyIIIE C
BBITIOTHEHUEM PA3TUYHBIX COIMATBHBIX POJICH,
IJIAaHUPOBATh pabOTy IPYIIBL, PAllMOHAIBHO
pacmipenensaTh qesTeIbHOCTh B HECTaHIapTHBIX
CUTyalusiaXx, aACKBATHO OUCHUBATL BKJIAJ KaXXJ10ro U3
YYaCTHUKOB TPYIIIEI B PEIICHHE pPacCMAaTPUBAEMOM
poOIEMBI.
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- IIOHMMATh U UCIIOJIb30BaTh IIPEUMYILECTBA
KOMAaHIHOW ¥ MHIAMBHUYaTbHOMN paboThI;
- IIPUHUMATD LEJIH COBMECTHOU ACSTEIBHOCTH,
OpraHU30BbIBATH U KOOPAMHUPOBATH JEHCTBHUS 110 €€
JOCTUKCHHIO: COCTaBJIATh IIaH IEHCTBUH,
pacipeneaTs poJid ¢ y4eTOM MHEHHM Y4aCTHUKOB
o0CyXJaTh  pe3yJbTaThl COBMECTHON pPabOTHI;
- KOOPAMHUPOBATH U BBIIIOIHATH paboTy B
YCIIOBUSIX PEAIIBHOTO, BUPTYAJIBHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;
- OCYILIECTBIIATH IIO3UTUBHOE CTPATErMUECKOE
IIOBEJICHUE B PA3JIMYHBIX CUTYALMX, IPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBnazieHe YHUBEPCAIBbHBIMU PETYISTUBHBIMU
JNEUCTBUSAMMU:

T') IpUHATHE ce0s U IPYTUX JIIOJeH:

- MIPUHUMATh MOTHUBEI M apTYMEHTHI IPYTUX
JIo/IeH U aHaJIM3€ pe3yabTaToOB J1€ATEIbHOCTH;

- MIPHU3HABATH CBOE MPABO U MPABO IPYTUX JIOACH
Ha OIMIMOKY; pa3BUBATh CIIOCOOHOCTH TOHUMATh

MUD C TO3UIIH JPYTOro YeJIOBEKA.

OK 05. OcymecTBiATh
YCTHYIO U THICBMEHHYIO
KOMMYHHKAIIMIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4€TOM OCOOEHHOCTEH
COLMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

B obnacTu 5cTeTHYECKOT0 BOCITUTAHHS:

- OCTETUYECKOE OTHOLIEHUE K MUPY, BKIIF0Yas JCTETUKY

HAyYHOTO TBOPUYECTBA, MPUCYIIET0 GU3HIECKOI

HayKe; - CITOCOOHOCTH

BOCIIPUHUMATH PA3IMYHbIC BUJIBI HCKYCCTBA,

TPaJUIIAN U TBOPYECTBO CBOETO U APYTUX HAPOJIOB,
OIIyIIATh SMOIIMOHAIBHOE BO3/ICHCTBHE

HCKYCCTBA;

- yOeXACHHOCTh B 3HAYMMOCTH JIJISl IMYHOCTH U

00IIecTBa OTEYECTBEHHOTO U MUPOBOTO UCKYCCTBA,

STHUYECKHUX KYJIbTYPHBIX TPATUIUI U HAPOTHOTO

TBOPYECTBA;

TOTOBHOCTH K CAMOBLIPAKCHUIO B Pa3HLIX BUAX

- YMETh PaCHO3HABATh (PU3NUECKUE SIBICHUS
(mporiecchbl) U OOBACHATH UX Ha OCHOBE U3YUEHHBIX
3aKOHOB: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE
MPSIMOJIMHEITHOE ABM)KEHUE,

CBOOOJHOE TaJeHUe Tel, JBW)KEHHE I10
OKPYKHOCTH, UHEPILHS, B3aUMOJICHCTBHUE Tell,
KosiebaTeabHOe JIBUKEHUE, PE30HAHC, BOJIHOBOE
nBuxkeHue; mupdysus, OpoyHOBCKOE IBUKEHUE,
CTPOEHHE KUAKOCTEN U TBEPABIX TEJl, U3MEHEHHE
o0beMa TeJ Mpu HarpeBaHuU (OXJIaXKIEHUH ), TEIII0BOE
paBHOBECHE, UCTIAPEHNE, KOHAECH AL, TUIaBIIEHUE,
KPUCTAJIIN3alUs, KHIIEHUE, BIIAXKHOCTh BO3AYX4, CBA3b
CpEeHEW KMHETUYECKON SJHEPIUU TEIUIOBOIO JIBUKEHHUS
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HCKYCCTBa, CTPEMJICHUE MIPOSIBIIATH KauecTBa
TBOPYECKOU JINYHOCTH;

OBiaiecHue  yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBUSIMU

a) obmieHue:

- OCYIIECTBISTH KOMMYHHUKAIIMH BO BCeX chepax
JKU3HU,

- pacrno3HaBaTh HEBepOATLHBIC CPEICTBA
0OIIIeHM s, IOHUMATh 3HAaYeHHE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKN KOH(MIUKTHBIX CUTYAllUN U
CMATYaTh KOH(MIUKTHI;

- Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUKY
3pEHUS C UCMOJb30BAHUEM SI3BIKOBBIX CPE/ICTB.

MOJIEKYJI ¢ a0COTIOTHON TEMIIEPaTypOil, MOBBILLICHUE
JABJICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyjie, CBA3b MEXKy TapaMeTpaMH COCTOSIHUA ra3a B
U30IIpoLeccax; MEKTPU3aLUs Tel, B3aUMOJCICTBHE
3aps10B, HarpeBaHUe IPOBOJAHUKA C TOKOM,
B3aMMO/ICHCTBUE MarHuToB, JIEKTPOMArHUTHAS
UHAYKLHS, JeMCTBHE MAarHUTHOTO TOJISl Ha IPOBOJHUK
C TOKOM U JIBIDKYIIUICS 3apsijl, SJIEKTPOMArHUTHBIC
KoJIeOaHUs ¥ BOJHBI, IPSIMOJTMHEHHOE
pacnpocTpaHEHUE CBETA, OTPAKEHUE, IIPETIOMIICHUE,
uHTepdepeHys, Tudpaxius 1 Mosipru3aius CBeTa,

TUCTICPCHUS
cBera; porornekTpuueckuit 3¢ exT, CBETOBOE
JABJICHWE, BO3HUKHOBCHHE  JIMHEHYATOrO CIIEKTpa

aToMa BOAOpoOJa, CCTCCTBCHHAA U
HNCKYCCTBCHHAA PaAOaKTUBHOCTD.

OK 06. ITposiBasTH
IPAKIaHCKO-ITATPUOTHYECKYIO
MO3ULIHIO, IEMOHCTPUPOBATH
OCO3HAHHOE IOBEJICHUE Ha
OCHOBE TPaJULIHOHHBIX
POCCUICKHX JyXOBHO-
HPaBCTBEHHBIX [ICHHOCTEM, B
TOM YHCJIE C YYETOM
rapMOHM3aLUU
MEXHAIMOHAIBHBIX U
MEXPEJIUTUO3HBIX
OTHOILIEHU!, TPUMEHSATH
CTaH/apThI
AHTUKOPPYIIIHOHHOTO
MIOBEICHUS.

-0CO3HaHUE 00YYarOIIMMHKCS POCCUNHCKON Tpak1aHCKON
HUJICHTUYHOCTH;

- LIEJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHEN NTO3ULIUH
JIMYHOCTH HAa OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHocTer HapoaoB Poccuiickon denepanny,
HMCTOPUYECKUX U HALIMOHAIBHO-KYJIBTYPHBIX TPAJIULIAMN,
(dopMHpOBaHKE CUCTEMBI 3HAYUMBIX 1IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYILIHOHHOTO
MHUPOBO33PEHHUS IPABOCO3HAHMS, DKOJIOTMUECKOU
KYJbTYpPbI, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD
KU3HEHHBIE TUIAHBI;

B yacty rpak1aHCKOro BOCIIUTAHMS:

- OCO3HAHHME CBOUX KOHCTUTYLIMOHHBIX IIPAB U
00513aHHOCTEH, yBaXKCHHE 3aKOHA U TIPABOIOPS/IKA;

- IPUHATHE TPAJAULIMOHHBIX HALIMOHAJIBHBIX,
0011eueI0BeYECKUX TYMAHUCTUYECKUX U
JEMOKPATHYECKUX LICHHOCTEH;

- TOTOBHOCTb ITIPOTUBOCTOATH HIECOJIOTUHU SKCTPEMHU3MA,
HaIMOHAJIN3Ma, KCeHO(POOHH, TUCKPUMHHAIIIH T10

YMEHHE CBOOOTHO OTICPUPOBATH TTOHSITHSIMH:
pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE
TBUKECHHE,

CBOOOJHOE TIaJcHHE Tel, JABHKEHHE IIO
OKPYXKHOCTH, MHEPIIHS, B3aUMOJICHCTBHUE Tell,
KoJie0aTeTbHOE JIBIKEHUE, PE30HAHC, BOJTHOBOE
nBuxkenHue; muddysus, OpoyHOBCKOE TBHKEHUE
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COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM
IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JCSITEIBLHOCTD B
MHTEpECax rPaXkIaHCKOTO 0OIIeCTBa, y4acTBOBATh B
CaMOYIIpaBJIeHUH B 00111€00pa30BaTEIbHOM
OpraHU3alMM U JETCKO-IOHOIIECKUX OpraHu3alusix;
- YMEHHE B3aUMOJICHCTBOBATh C COLIMAIILHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMH U
Ha3HAYCHUEM,;

- TOTOBHOCTb K TYMaHHUTAapHOM U BOJIOHTEPCKOM
NESTEIIbHOCTH;

MIaTPUOTHYECKOr0 BOCIIMTAHUS:

- ¢(hOpMUPOBAHHOCTb POCCUICKOM IPaXkKAaHCKOM
UJEHTUYHOCTH, IaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH nepen Poaunon,
rOpJIOCTH 3a CBOU Kpail, CBOX PoiuHy, CBOM S3bIK U
KYJIbTYpY, IPOILJIOE U HACTOsLIEE
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuy;

OK 07. CogeiicTBOBaTh
COXPAHEHHUIO OKpYKaroLen
cpefbl, pecypcocOepexeHtIo,
IPUMEHSTH 3HaHUA 00
U3MEHEeHHUHU KJIMMara,
IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3PPHEKTUBHO
JIECTBOBATh B YPE3BbIYAMHBIX
CUTYalHsX.

B obnacTu 5K0JI0TH4YE€CKOT0 BOCITUTAHHS:
- c(OPMHUPOBAHHOCTh  AKOJIOTMUYECKOI

KYJIbTYPHI, IIOHMMAaHUC BIIUSHUA
conualibHO-
O9KOHOMHYCCKHX IponeccoB Ha COCTOAHHC

MIPUPOJIHOM U COIIMAIIBHOM Cpeibl, OCO3HAHUE
r00aNbHOTO XapakTepa  AKOJOTHYECKUX
npo0em;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE IEHCTBUN B
OKpY>KaloIlleH cpelie Ha OCHOBE 3HAHUS LIeJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE EHCTBUM, TPUHOCSIIINX
BpeEJl OKPYXKaIOLLEH Cpeae;

- YMEHHE NPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMUECKHE MIOCJIEACTBUS
NpEINPUHUMAEMbIX AEHCTBUH, IPEA0TBpAIIaTh
UX;

- copMHpOBaThH

MIPHUMCHSAITH
HOJy4YEeHHBIE 3HAHUS [T OOBSICHEHUS YCIIOBHI
MpOTeKaHUs (PU3NUECKUX SIBJICHUH B IPUPOJE U
UL TIPUHATHA NPaKTUYECKUX pEeIIeHU
HOBCC}IHGBHOﬁ)KH?)HI/I JJIsL oOecrieyeHus
0€30MaCHOCTH MIPU OOPAIIEHUH C OBITOBBIMH
pruOOpaMu U TEXHUYECKHUMH YCTPOIiCTBaMH,
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHUS HOPM
9KOJIOTMYECKOTO MOBEACHHS B OKPYKAIOIIEH
cpeze; MOHUMaHue  HEoO0XOAUMOCTH
MPUMEHEHUs] JOCTHKEHUH (U3UKH 51
TEXHOJIOTUH JUIsI  palMOHaJIbLHOTO
MIPUPOIOTIOITB30BAHHS.

YMEHHUS

B
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- pacIIIpeHUe OIbITa IEATEIbHOCTH

9KOJIOTUYECKON HAIPABICHHOCTH Ha
OCHOBE

3HaHUi o usmKe.

[IK 1.3. Koopaunuposats u
KOHTPOJIMPOBATH
JESATENIbHOCTh COTPYAHUKOB
CI1y’K0 MpennpuaTuil Typusma
Y TOCTETPUUMCTBA.

'I/I3Mep51Tb nu aHaJIPBPIpOBaTB 3KCHJIyaTa]_[I/IOHHBIe
XapaKTEPUCTHKH KauecTBa IPOrPaMMHOTO
oOecrieueHusl.

- NIPUBOJUTL  IIPUMEPHI IIPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUI: 3aKOHOB
MEXaHUKH,  TEPMOJMHAMHUKHU u

NIEKTPOJMHAMUKH, PA3IUYHBIX  BUJIOB
ANIEKTPOMATrHUTHBIX U3TYYCHHUH JUTsI PA3BUTHUS PAJIAO U
tenekommyHukanuii (I1K), kBantoBoit ¢pusvku B
CO3JIaHUH SJICPHON PHEPTETHKH, JIA3€POB.

15



2. CTPYKTYPA U COJIEPKAHUE OBI[IEOBPAZ%OBATEJII)HOﬁ
JTUCIUIIJINHBI
2.1 O6beM JUCITUTUTHHBI U BUIBI YI€OHOH pabOTHI

Bun yuebHoi paboThl O0bem B
gacax

O6beM 00pa3oBaTENBHOM MPOrPAMMBI TUCITUTLIAHBI 66

Coneprxanue 50

BT. U..

TEOPETUIECKOE 00yUeHHE 32

B TOM 4YHUCJIC B q)opMe Hp&KTH‘ICCKOI?I IIOATOTOBKH -
IMPAKTUYCCKUC 3aHATHA -

1abopaTOpPHBIC 3aHATHS 18
B TOM 4HCJe B (hOpMe NMPaKTUIECKOM IMOATOTOBKU 12
KOHTPOJIbHBIE Pa0OTHI -

[TpodeccroHaIbHO-OPUEHTUPOBAHHOE CO/ICPIKAHUE 12
IIpakTryeckas MoAroTOBKa 12

[IpomexxyTouHas arrectaus 16




2.2. TemaTtuueckuy 1jIaH U Coep)KaHUE TUCIUIUIMHBI « DU3HKay

HanmMenoBaHue pa3aenoB u TeM

Copneprxanue yueOHOTO MaTepHaa, JabopaToOpHBIE U MPaKTHUECKUE PabOTHL,
caMocCTosATeNbHas paboTa 00ydJaromuxcs, KypcoBas padoTa (Ipoekr) (eciu
MIPEyCMOTPEHBI)

O0BeM gacos

Dopmupyembie 001IHe U
npodeccHoHaNbHbIE
KOMIETCHIIUH

2

4

BBenenue.
Puzuka 1 MeToabl
HAY4YHOT0 MO3HAHUS

Copaep:xanue y4eGHOr0 MaTepHaia
(6 mom uucne ¢ snemenmamu npogeccuoHarbHOU HANPABIEHHOCIU):

@®uznka — QyHIaMEHTanbHas Hayka O NpHpoAe. EcTecTBeHHO-HAy4YHBIH METOX
MO3HAHUS, €r0 BO3MOXHOCTU M TPaHULBI IPUMEHHMOCTH. DKCIEPUMEHT U TEOpUs B
nporecce MOo3HaHUS NPUPOBl. MoaenupoBanue GU3UIECKUX SBICHUH W MPOLECCOB.
Ponb sxcniepyuMeHTa ¥ TEOpUU B IPOLECCE NTO3HAHUSA Npupoasl. dusnueckas BEIUYHHA.
Ouznyeckue 3aKOHBL. [paHMIBI NPUMEHUMOCTH (H3MYECKHX 3aKOHOB U TEOPHH.
[punnun cootBeTcTBUsA. IloHsATHE O (QU3MUECKOW KapTHHE Mupa. [lorpemHoctH
M3MEpEeHUil  (U3MYECKUX  BENMYUH.  3JHauenue  QuU3UKU  Npu  OCBOEHUU
cneyuanbHoCmu.

OK.01, OK.02, OK.05,
OK.07, OK.06
IK. 1.3

Paszgen 1. Mexanuka

12 (4)

Tema 1.1.
OCHOBBI KHHEMATHKH

Conep:xkanue yueOHOro MmaTepuaJia
(6 mom uucne ¢ snemenmamu npogeccuoHaIbHOU HANPABIEHHOCHI):

MexaHnnueckoe ABWKEHHME M €ro Buibl. MartepuanpHasd Touka. OTHOCHTENBHOCTH
MexaHn4eckoro aBmwkeHus. Cucrema orcuera. [IpuHIun otHocuTensHOCTH [anmes.
Crmoco0b1 ommcanust nBwkeHus. Tpaekrtopus. I[lyte. Ilepememenue. PaBHOMepHOE
npsiMoinHelHoe nBrkeHne. CkopocTb. MrHOBEHHAS U CPEIHSIs CKOPOCTH. Y CKOpPEHHE.
[IpsMonuHe#iHOE IBMXCHHE C MOCTOSHHBIM YCKOpEeHHeM. J[BHKEHHE C TOCTOSHHBIM
YCKOpEHHEM CBOOOJHOTO TajeHus. PaBHOMEpHOE NBM)XKEHHE TOYKH IO OKPY>KHOCTH,
yrioBasi CKopocTb. LleHTpocTpemuTenbHoe yckopeHue. Kunemamuxa abconomuo
meepoo2o mena.

OK.05, OK.07,IIK. 1.3

Tema 1.2.
OCHOBBI JUHAMHKH

Coaep:xanue yueOHOro MmaTepuaJia
(6 Mmom ducjie C dj1emeHmamu nDOd)eCCHOHGﬂbHOZZ HanDaSJZEHHOCI’)’lu):

4(2)

OcuHoBHas 3amada guHamuku. Cmira. Macca. 3akonsl mexanukn Hprotona. Cuibl B
npupoe. Cria TSHDKECTH M CHIIa BCEMUPHOTO TATOTEHHS. 3aKOH BCEMHUPHOTO TATOTEHUSI.
IlepBas kocMudecKkasi CKOpOCTh. [IBIbKEHHE IIaHeT U MabIX Teld COTHEUHOW CUCTEMEL.
Bec. HesecomocTs. Cuitbl ynpyroctu. Cunbt mpeHusi.

2 2)

B mom uucne npakmuveckas n0020mMo6Ka

OK.05, OK.07,IIK. 1.3
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JlaGopaTopHas padora:

JlabopatopHras pabota Nel. MccnenoBanus IBIKEHUS Tea MO IeiiCTBHEM
MMOCTOSIHHOM CHIIBI.

NN

Tema 1.3.
3aKoHBI COXpaHEeHHS B
MeXaHuKe

Copaep:xanue y4eGHOr0 MaTepHaia
(8 mom uucne ¢ snemenmamu npogeccuonarbHOU HANPABIEHHOCIU):

6(2)

Wmnynsc tena. UMimynse cuibl. 3aKOH COXpAHEHUS HMITYJIbCa. PeakTHBHOE ABHKEHHUE.
Mexanuyeckas paboma u mownocms. Kunemuueckas suepeus. Ilomenyuanvuas
oHepeus. 3aKOH COXpaHeHus mexanudeckoll snepauy. PaboTa CHIBI TSKECTH W CHIIBI
ynpyroctd.  KoHcepBaTtuBHBle  cuibl.  [IpuMeHeHHe  3aKOHOB  COXpaHEHHS.
Hcnonb3oBaHUE 3aKOHOB MEXaHHUKHU JUIsl OOBSICHEHHS IBH)KEHHSI HEOCCHBIX TeJl U /IS
pa3BUTHA KOCMUYECKHUX HCCIEIOBAaHUM, I'PaHMIBI MPUMEHMMOCTH KJIACCHYECKOMN
MEXaHUKH.

2(2)

B mom uucne npakmu4decKkas n0020Mo6Ka

N

JlabopaTopHble padoThbI:

SN

JlabopatopHras padora No2. CoxpaHeHHE MEXaHHYSCKOW YHEPTHU MIPH JBIKCHUH TeIa
MOJ ICHCTBHEM CHJI TSKECTH U YIIPYTOCTH.

JlabopatopHas pabota Ne3./3yuenne ocoOeHHOCTEH CHIIBI TPEHHS (CKOIIBKEHISI)

OK.05, OK.07, IIK. 1.3

Pa3gen 2. MoJekyasipHasi pu3nka U TEPMOTHHAMHKA

Tema 2.1
OCHOBBI MOJIEKYJIAAPHO-
KHHETHYeCKOii Teopuu

Conep:xanue yueOHOro MmaTepuajia
(8 mom uucne c anemenmamu nPopeccUoHaNbHOU HANPABIEHHOCIIL):

OCHOBHBIC TIOJIOXKEHHUST MOJICKYJISIPHO-KHHETHYEeCKOM Teopuu. Pa3mepsl u Macca
MOJIEKYJl U aToMOB. bpoyHoBckoe nBwkeHue. Cunbl u dHepeus MeHCMONEKYIAPHOLO
63aumooeticmsuss. CTpoeHUE Ta3000pa3HbIX, KUIAKUX U TBEPIBIX Tel. MieanpHbId ras.
Jasnenue raza. OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KUHETHYECKON TEOPUH I'a30B.
Temnepamypa u ee u3zmepenue. TepMoJUHAMUYECKAs] [IKala TEMIIEPATYPHI.
AOGCONIOTHBIN HYIb TeMIiepaTypsl. TemmepaTtypa 38e31. CKOPOCTH JBIKSHHUS] MOJIEKYIT
U UX U3MepeHre. YPaBHEHUE COCTOSIHUSI MICaNTbHOro Tasa. M3omporeccsl U ux
rpaduku. ['a30BbIe 3aK0HEI. MOJISIpHAst Ta30Bast IOCTOSTHHAS

OK.01, OK.02, OK.03,
OK.04, OK.05
IIK. 1.3

Tema 2.2
OCHOBBI TEPMOJAMHAMHKH

Conep:xanue yueOHOIro MmaTepuajia
(6 mom uucne ¢ anemenmamu nPOGeccUOHANLHOU HANPABICHHOCIIL):

BuyTpeHHSS 3HEprus CHCTEMbl. BHYTpEeHHssI 3HEprus HjcanbHOro raza. Pabora u
TEIUIoTa Kak (OpMBI Iepeadd dHepruu. TerioeMKoCTh. YeNbHas TEeIIOEMKOCTb.
KommgyectBo  termoTel.  YpaBHeHHEe —TeIuioBoro Oamanca. Ilepoe  Hadano
TEpPMOJWHAMHUKH. AJHa0aTHBINA mporece. Bropoe Hayano tepMoauHaMuku. [Ipunyun
Oeticmeusi mennogoll mawunsl. Tennosvie osucamenu. KII/] mennosozo osuzamers.
XoyoaunbHbIE MauHbl. OXpaHa MPUPOIBI.

Tema 2.3

Coaep:xanue yueOHOro MmaTepuaJia

62

OK.02, OK.05, OK.07, IIK.
1.3
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ArperatHbie COCTOSTHUS
BellecTBa U (pa3oBbIe
nepexo/bl

(6 mom qucine ¢ daemenmamu npogbeccuo%ta%noﬁ Hanpaeﬂeyﬂocmu):

Wcnapenne u koHpeHcarms. HacwllleHHBIH Tap W €ro CBoOWcTBa. Ab6comomuas u
OMHOCUMENbHAs  BIANCHOCMb  6030yxa. IlpnOopsl ANsL OnpeneNeHus: BIIAXKHOCTH
Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTD TEMIIEpATyphbl KUIEHUSI OT JaBIICHUSI.
Kpurndeckoe coctosiHue BelecTBa. XapaKTEPUCTHUKA KHUIKOTO COCTOSHHUS BEIIECTBA.
IToBepXHOCTHBI €O )KUJIKOCTH. DHEPTHSI IOBEPXHOCTHOTO CJ0sl. BIkHUN TOPSAOK.
IHosepxnocmuoe namsscenue. Cmauusanue. Aenenus Ha 2epaunuye HCUOKOCMU C
meepovim menom. KanmmispHele SBICHUS. XapaKTEPHUCTHKA TBEPAOTO COCTOSHUS
BerecTBa. Kpucmaniuueckue u amopg@usie menda.

Yupyrue cBoiicTBa TBepAbIX Tell. 3akoH ['yka. MexaHnuecKre CBOMCTBA TBEPABIX TEIL.
ITmactudeckas (ocratounas) nedopmanus. Tennogoe pacuiupeHue meepovix men u
arcuoxkocment. Kosgppuyuenm nunevinoco pacwupenus. Kosgpguyuenm 06vémnoco
pacwupenus. Yuem pacuupenus 6 mexnuxe. Ilnasnenue. Yoenonas menioma
nnaenenus. Kpucrammmsamus. [Ipakmuueckoe npumenenue 8 NOBCEOHESHOU IHCU3HU
QusutecKux 3HaHUU 0 CBOUCMBAX 2A308, HCUOKOCHEN U MEepOblX mell.

2(2)

B mom uucne npakmuieckas n0020moeKa

JlabopaTopHble 3aHATHUS:

JlabopatopHas padota Ne4 OnpesienieHre BIAKHOCTH BO3IyXa.

JlabopaTopnast pabota Ne5. Onpenenenue ko3¢ unneHTa MoOBEpXHOCTHOTO HATSKCHUS
JKUJIKOCTH

NN BIN

0K.02, OK.03, OK.05,
OK.07,IIK.1.3

Pazzen 3. DiekTpoaMHaAaMuKa

18 (6)

Tema 3.1
DIEKTPUIECKOE TI0JIe

Coaep:xanue yue0HOro MaTepuaJia
(6 mom uucne c anemenmamu npogeccuoHanbHO HANPABIEHHOCIU):

Onexmpuyeckue 3apsaovl. DIEMEHTApHBIA JICKTPUUCCKUHN 3apsl. 3aKOH COXpaHEHUS
3apsapa. 3axon Kynona. Dnexktpudeckas IOCTOSHHAs. ODJCKTPUYECKOE IIOJIE.
HanpspkeHHOCTB 3IIeKTpUYecKOTo Mo, [IpuHIHI Cynepmo3unuu nonen. [7pogoonuxu
6 onekmpuyeckom none. Jlusnekmpuxu 6 snekmpuueckom noje. Ilonmspuzanus
JIIJIEKTPUKOB.

Pabota cui anekrpocrarnueckoro noist. [lorenuuan. Pasnocmes nomenyuanos. Cesizb
MeNHCOY HANPANCEHHOCMbIO U  PA3HOCMbIO NOMEHYUAN08 INeKMPUYECKo20 NOA.
Onexmpoemxocmov.  Eounuyvr  onexkmpoemxocmu. Konoencamopwi. Coedunenue
KOHOeHcamopog 8 bamapeto. DHepausi 3apsdiceHH020 KOHOeHcamopa. JHEpTust
AIIEKTPUYECKOTO NOJIsL. [IpumeHeHue KOHOeHCamopos

OK.03, OK.04, OK.05,
OK.07, TIK.1.3




Tema 3.2
3aKOHBI IOCTOSTHHOI'0 TOKA

Coaep:xkanue yueOHOro MmaTepuaJia
(8 mom uucne c anemenmamu npogeccuonanbHOU HANPaBIEHHOCI):

8(4)

yCJ'IOBI/DI, HeO6XO[[I/IMI>Ie A1 BOSHUKHOBCHUS U NOAACPIKAHUA SJICKTPUIECKOTO0 TOKA.

OK.04, OK.05, OK.07,
IK.1.3

Cuna Toka M IUIOTHOCTh Toka. 3akoH OMa s y4yacTka Lenu. 3aBUCUMOCThb 2(4)
JJIEKTPUYECKOTO CONPOTHBICHUS OT MaTepHalsla, JUIMHBI M IUIOLIAJH IONEPEYHOro
CEeUYeHUs MPOBOAHMKA. 3aBUCUMOCTb 3JICKTPUUYECKOTO CONPOTHBIICHUS IPOBOJHUKOB OT
TEMIIEPaTYPHI. TemnepamypHbiil K02¢hPpuyuenm CONPOMUBIEHU.
Csepxnposodumocmo.
Paboma u mownocms nocmosannozo moka. Tennosoe Oelicmeue moka. 3aKOH
Lorcoyna—Jlenya. dnexmpoodsudxcyuas cuna ucmoyrnuxa moxa. 3axkon Oma 01 noaHoU
yenu.
Onexmpuuecxue yenu. Ilapanienvhoe u nociedosamenvhoe coeOuHeHue nPoEOOHUKOS.
3akonsl Kupxroda nmsa yszma. CoenviHEHHE MCTOYHHKOB 3JICKTPUIECKOW SHEPTHH B
Oarapero.
B mom uucne npaxmuueckas nodcomoska 4
JlaGopaTopHbie 3aHATHSA: 6
JlabopaTtopnast pabora Ne6 I3ydenue 3akona OMa ajis y4acTka eIy, 2
MIOCJIE/IOBATENILHOTO COSANHEHUS! TPOBOAHUKOB.
Jlabopatopras padora Ne7 M3yuenue 3akona Oma Jist IOJTHOM Ienu 2
Jlabopatopuast padora Ne8. Ompenenenue DJIC U BHYTPEHHEr0 COMPOCTHBIICHHUS 2
MCTOYHMKA HANPSHKESHHSI.
Tema 3.3 Duekrpuueckuii Tok | Coaep:kanue yueGHOro MaTepuaJjia 2 OK.05, OK.07, TIK.1.3
B Pa3JIMYHBIX cpegax (6. mom uucne ¢ snemenmamu npogeccuoHarbHOU HANPABIEHHOCIU):
OneKTpUUecKuil TOK B METajIaX, B DJEKTPOJIUTAX, ra3ax, B BaKyyMme. D1eKmpous. 2
3axon anexkmponuza @apades. DnekmpoxumMuyecKull IKEUBALEHNI.
Buowi eazosvix paspados. Tepmoanekrponnas smuccns. [Tnazma.
Onexmpuyeckuii mox @ noaynpogoonurxax. CoOOCTBEeHHas U MPUMECHas MTPOBOJANMOCTH.
P-n nepexon. Ilpumenenue nonynpogoonuxos. Illonynpogoonuxosvle npubopbi.
Tema 3.4 MarauTHoe moJie Coaep:xanue yueOHOIro MmaTepuaJia 2 OK.05, OK.07, TIK.1.3
(8. mom uucne c anemenmamu npogeccuoHaNLHOU HANPABIEHHOCHI):
Bekrop mHAyKIMu MarHWTHOTO mojis. HanpspkeHHOCTH MarHutHoOro mnoss. Jleiicteue 2

MarHMTHOTO MOJsI Ha IPSIMOJIMHEHHBIN MPOBOJHUK C TOKOM. B3aumoneicTBUE TOKOB.
Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarHutHei moTOK. Pabota 1m0
MepPEeMEIIEHIIO TTPOBOJHUKA C TOKOM B MarHUTHOM TioJie. J[eicTBHe MarHUTHOTO TIOJIS
Ha AaBwkymuiics 3apsan. Cuna Jlopenya. Ipumenenue cunvt Jlopenya. OnpenencHue
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YAENbHOTO 3apsina. Maenummusie ceolicmea geujecmea. Masnumnas npoHuyaemocme.
CoJtHeuHasi aKTUBHOCTH | ¢€ BIHMSHUC Ha 3eMITt0. MarHuTHbIe Oypu

Tema 3.5 DinekTpoMaraHuTHast
HHAYKIHUSA

Coaep:xkanue yueOHOro MmaTepuaJia
(8 mom uucne c anemenmamu nPopeccuoHaNbHOU HANPABIEHHOCIU):

4(2)

Aenenue snekmpomacnumnou unoykyuu. IIpaBuno JleHma. 3akoH 31eKTPOMArHUTHOM
UHAYKIMU. Buxpesoe snexmpuueckoe none. IJJC UHIYKIUY B JBIKYIIUXCS
MIPOBOTHUKAX. A6nenue camounoykyuu. MHOyKmusHocms. DHepeus MAeHUMHO20 Nos
moka. B3auMOCBsI3b 2JIEKTPUUECKUX U MArHUTHBIX MOJIEH. DIEKTPOMArHUTHOE MOJIe

2(2)

B mom uucne npakmu4deckas n0020MosKa

JlaGopaTopHbie padoThI:

JlabopatopHas padota Ne9. M3yueHue sBICHUS JICKTPOMATHUTHOW WHIYKIHH

OK.03, OK.05, OK.07,
IK.1.3

Paszgen 4. Kosiebanust 1 BOJIHBI

Tema 4.1. Mexannueckue
K0JIeOAHHS U BOJTHBI

Coz[epﬂca}me yqeﬁﬂoro MarTrepuaJia:

KonebatenpHoe nBmwkenne. 'apmMoHnueckue komebanus. CBOOOAHBIE MEXaHUYECKHUE
konebanns. [IpeBpamenune sHeprun mpu KoijeOarenbHOM JBIKeHHH. CBOOOIHBIC
3aTyXalolue MEXaHWYecKne KosieOaHus. MaTeMaTHdecKui MasTHUK. [IpyXKMHHBIH
MasTHUK. BEIHYXIIeHHBIe MeXaHIuecKue Korebanus. PezoHaHc.

Ilomepeunsle ¥ MPOAONbHBIE BOJHBI. XapaKTEPUCTUKH BOJHBI. 3BYKOBBIC BOJIHBI.
YIIbTpa3sByK U €ro NIPUMEHEHHE

NINBINININ

OK.05

Tema 4.2 DaeKTpOMArHUTHBIE
KOJIe0aHUsI U BOJHBI

Conep:xanue yueOHOro MmaTepuajia
(8 mom uucne c anemenmamu nPopeccuoHanbHOU HANPABIEHHOCIL):

CBoOonHBIE 2TIeKTpOMarHuTHbIE Konebanus. [IpeBparienue sHeprun B KoneOaTeTbHOMKOHTYPE.
@dopmyna Tomcona. 3aTyxaromue 3JICKTPOMArHUTHbIC KoneOaHus. ['eHeparop He3aTyXarolux
JNIEKTPOMArHUTHBIX KoneOaHuil. BEIHYXIeHHBIE 2eKTpHYecKie KoJaeOaHu sl

llepemennvui  mox. [I'enepamop nepemennoco moka. Emxocmnoe u  uHOyKmusHoe
conpomuenenuss, nepemenHozo moxa. Axmusnoe conpomusnenue. 3axon Oma Ons
21eKmpu4ecKoll yenu nepemenno2o moxa. Paboma u mownocms nepemenno2o moka. Pezonanc
6 anexmpuyeckou yenu. Tpancgopmamopul. Toxu evicokoii wacmomul. Ilonyuenue, nepedava u
pacnpedenenue 2aekmpodHepeut. IIEKTPOMATHUTHOE IIOJN€ KaK OCOOBIM BHI MaTepHH.
DnexkTpoMarHuTHble BOJHBL CBOMCTBa 3MEeKTpOMarHUTHBIX BOJH. Bubpatop I'epua. OTKpBITHIH
koye0aresabHblil KOHTYp. M3o0perenue pamuo A.C. IlomoBeiM. IloHsATHE 0 paanOCBA3M.
Ipunyun paouocesnszu. Ilpumenenue

9NeKMPOMASHUMHBIX 80TIH

OK.03, OK.05, OK.07,
IK.1.3
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Pa3ngen 5. Onruka

Tema 5.1
IIpupoaa ceera

Coaep:xkanue yueOHOro MmaTepuaJia
(8 mom uucne c anemenmamu npogeccuonanbHOU HANPABIEHHOCIIL):

ToveuHbIit HCTOUHUK cBeTa. CKOpOCmb pacnpocmpanerus ceema. 3aKOHbl OMpPadceHus:
u npenomaenusi céema. ConHevynsle U nyHHble 3aTMeHus. [Ipunnun ['tolirenca. Ilonnoe
ompacenue. Jluazpl. [locTpoeHue n3o0pakeHus B iuH3aX. DopMyna TOHKOM JTHUH3BL
YBenuuenue TUH3BL. [J1a3 Kak onTuyeckas cucreMa. Onmuueckue npubopol.
Teneckonbl. Cuna ceema. OceewiénHocmn. 3aKoHbl 0C8EUCHHOCMU

OK.01, OK.03, OK.04,
OK.05,IIK.1.3

Tema 5.2
BoJuanoBble cBOiicTBa cBeTa

Copaep:xanue y4eGHOr0 MaTepHaia
(6. mom uucne c anemenmamu nPogeccUOHATLHOU HANPABIEHHOCHIU):

Wntepdepenuns ceera. KorepeHTHOCTh CBETOBBIX Jiyded. MIHTepdepeHIrs B TOHKHX
wienkax. Kompra Hetotona. Mcmons3oBanue nmHTEpdEpeHINH B HayKe M TEXHHKE.
Hudpakuust ceera. Judpakuus Ha menw B HapajuleNbHbIX Jydax. JndpakinuonHas
pemerka. Ilomsgpusanus nomnepeunsix BoaH. [lonsgpusanusa cBera.  JlBoliHOE
nyuenpenomienue. [lonapounsl. Jlucnepcus ceera. Buabl u3inydeHuil. Buabl criekTpos.
CrnexTtpsl ucnyckanus. CriekTpsl nornomenus. CriekTpanbHblid ananu3. CrekTpaabHble
KJaccel  3Be3d.  YibTpaduoneToBoe  u3nydeHue. HMughpaxpacnoe  usnyuenue.
PentrenoBckue nyun. MIx npuposa u cBoiictsa. [llkana 31eKTpOMarHMTHBIX U3JTy4EeHUN

OK.01, OK.03, OK.05,
IK.1.3

KoHcynbTanus

16

Bcezo:

66

24



3. YCJIOBUA _ PEAJIM3AIINH INPOI'PAMMBbI
OBIHIEOBPA3OBATEJBbHOU JUCIUITJINHBI

3.1. TpeboBaHusi K MUHUMAJIHLHOMY MaTE€pPUATBHO-TEXHUYECKOMY OOECIICUECHUIO

Peanuzanust mporpaMmbl AUCHUILUIMHBI TpeOyeT HaMW4usl y4eOHOro KaOuHeTa
«DuU3uKN».
O6opynoBanue yueOHOTO KaOuHeTa:
- MOJEJb KPUCTAJUTMYECKOU PEIICTKH,
- aMIepMeTp J1abopaTOpPHBIN;
- BOJIBTMETP J1a00OpaTOPHBIN;
- peoctar 1ab0paTOPHBIii;
- I'py3 HaOOpHBIN;
- TMHAMOMETP JE€MOHCTPAIIMOHHBIH;
- IITaTUB JIEMOHCTPAIMOHHBINA (PU3NYECKUIA;
- HaOOp TeJ paBHOM MacChI;
- MarHurT MOJIOCOBOW IEMOHCTPALIMOHHBIH.

3.2. Uadopmarmonroe obecrieueHrne 00ydIeHUS

1. OcHoBHas nuTeparypa:

1.1 Boponuos-BenbsimunoB, b. A. Actponomus. ba3oBelii ypoBens. 11 kiacc :
yueOnuk / A. b. Boponmos-Benssamunos, E. K. Ctpayr. — 5-¢ u3z., mepcMorp.
— M. : Ipoda, 2018. — 238, [2] c. : wi., 8 1. 1[B.BKI. — (POoccuiickuii yueOHUK).
ISBN 978-5-35819462-5

2.  JlonmosHuTeNbHAs IUTEpATYpa:

2.1 Imutpuena, B. ®. ®usuka mia npodeccuit 1 crennaibHOCTEH TEXHUIECKOTO
npoduiisa : yueOHuk st yupexnaenuit cpen. [Ipod. ObpazoBanus / B. @.
Jmutpuesa. — 7-e usj., crep. — M.: I3garensckuii neHTp «Axagemusi», 2014,
-448 c. ISBN 978-5-4468-1110-6

2.2 BacunbeB, A. A. ®usuka. bazosbiit ypoBenb: 10-11 kjaccel : y4eOHUK s
cpennero obmiero oopazosanusi / A. A. Bacunwes, B. E. ®enopos, JI. /.
XpamoB. — 2-e u3n., uctp. U gon. — Mocksa : M3parensctBo FOpaiit, 2023. —
212 c. — (O6meo0Opa3zoBaTenbHbIN IUKI). — TEKCT : HEMOCPEACTBEHHBIM.

ISBN 978-5-534-16086-4

2.3 PazamanoBa, 3. H. Meroanueckue ykazaHus i1 OOy4aroluxcs II0
BBITIOJTHEHUIO BHEAYAUTOPHON CaMOCTOSITENILHON paboThl MO JUCIUILINHE
«Dusukay. UznarensctBo [ BITIOY «IOYIT'K». 2019 1.

2.4 PazamanoBa, 3. H. Meroaudeckue ykazaHusi sl OOydYarolIUXCs IO
BBITIOJIHEHHUIO JTA0OPAaTOPHBIX padoT no aucuuruHe «duzuka». 2019 r.
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4.  KOHTPOJIb
JACHUTILIAHBI
KOHTpOJII) N OLICHKa PACKPBLIBAIOTCA YCPC3 YCBOCHHLIC 3HAHUA U HpI/IO6peT€HHLIC

OOyJarOIMMHUCSl yMEHHS, HalpaBJICHHbIE Ha (HOPMHUPOBAHHWE OOMMX U
npoecCHOHANTBHBIX KOMIETeHIMH. KoMIleTeHIInn TOJDKHBI OBITh COOTHECEHBI C
IPEeIMETHBIMUA pe3yibTaTaMu. [[JIs1 KOHTPOJISE M OIICHKH Pe3yJbTaTOB OOyYeHHUs
MpernoiaBaTesib BbIOMpaeT (GOpMBI M METOABl C y4eToM NpodeccroHamu3aum
00y4YeHUsI TI0 TPOrpaMMe JUCIIUILTAHBIL.

N OIEHKA PE3VJIBTATOB OCBOEHUA

Kox u HammenoBanue Paznen/Tema Tum OllEHOYHBIX
dbopMHUpyEeMBIX MEPOTPUATUN
KOMIICTCHIINHN

OK 01. Bsibupath Beenenue Hanpumep,

criocoOnI pemieHus 3agad | Paznen 2. Tema 2.1 - YCMHbILL ONPOC;

npodeccruoHanbHOM - hppoumanvuslii ONPoc;
NeSITeIbHOCTU - OYeHKA KOHMPOIbHBIX
MIPUMEHUTENIBHO K pabom,
Pa3JIMYHBIM KOHTEKCTAM; - HaO1o0eHue 3a X000M

BbINOIHEHUS]
OK 02. Ucnonp30BaTh Brenenue nabopamopuulx pabom,
coBpeMeHHBIC cpeicTBa | Pazmen 2. Tema 2.1, 2.2, | - oyenka évinonnenus
MOMCKa, aHAJIN3a U 2.3 1abopamopHulx pabom,
MHTEPIPETALNH Pa3nen 6. Tema 6.2 - OYEeHKa NPaAKMU4ecKux
uH(popmanuu u Pazpen 7. Tema 7.1 pabom (peweHus
nH()OpMAITMOHHBIC Ka4eCcmeeHHbIX,
TEXHOJIOTHH JIJIS PACUemHbIX,
BBITIOJTHCHHS 33124 npogeccuonanbHo
npodecCHOHATEHOM OPUEHMUPOBAHHBIX
NEATEIbHOCTH. 3a0au);

- OYeHKA MeCmosbiX
OK 03. ITnanupoBars u | Pasnmen 2. Tema 2.1, 2.3 | 3a0anuil,
peaan30BBIBaTh Paszgen 3. Tema 3.1, 3.5 - oyeHka
COOCTBEHHOE Paznen 4. Tema 4.2 Nn0020MOBIEHHBIX
po¢dheCCUOHAIBHOE U Pasnen 5. Tema 5.1, 5.2 coooOuenull;
JIMYHOCTHOE Pa3BUTHE, Pasnen 7. Tema 7.2 - OYEHKA BbINOJHEHUS
IPEANPUHAMATEITBCKYIO OOMAUHUX
JESATETHHOCTD B CAMOCMOAMENbHBIX
npodeccruoHanbHOM pabom;
cdepe, UCTIOTB30BATh - oughghepenyuposannuwiii
3HAHMS TI0 TTPABOBOM H 3auém

¢dbuHaHCOBOM
IPaMOTHOCTH B
PA3TUYHBIX KU3HEHHBIX
CUTYaIHSIX.
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OK 04 DddextuHo
B3aUMOJICHCTBOBATh |
paboTaTh B KOJUIEKTUBE U
KOMaH/ie.

Pasnen 2. Tema 2.1
Pa3nen 3. Tema 3.1
Pa3nen 5. Tema 5.1

OK 05. OcyuiecTBasTh
YCTHYI0 ¥ THCHMEHHYIO
KOMMYHUKAITHIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuniickonn  ®enepanuun
C y4eToM OCOOCHHOCTEH
COLIMAJILHOTO u
KyJBTYPHOTO KOHTEKCTA.

BBenenune

Pasznen 1. Tema 1.1
Pazgen 2. Tema 2.1, 2.2,
2.3

Paszgen 3. Tema 3.1, 3.2,
3.3.,34,35

Pasgen4. Tema 4.1, 4.2
Pasnen 5. Tema 5.1, 5.2,
5.3

Pa3gen 6. Tema 6.1, 6.2
Pasnen 7. Tema 7.1, 7.2

OK  06. IlposBuAaTh

IPaKJaHCKO-
NaTPUOTUYECKYIO
[IO3ULIMIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE IIOBEJIECHUE
Ha OCHOBE
TPaJULIMOHHBIX
POCCUHCKUX  JTyXOBHO-
HPaBCTBEHHBIX

IICHHOCTEH, B TOM YHCJIC
C YYETOM TapMOHU3ALUU
MEXHAIIMOHATBHBIX 151
MEXPEITUTHO3ZHBIX
OTHOLIEHUM, IPUMEHSTH
CTaHapPThI
AHTUKOPPYHLHUOHHOTO
IIOBEJICHUS.

BBenenune
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OK 07. ConelicTBOBaThH
COXpaHEHHUIO
OKpYXaroIIEH Cpeibl,
pecypcocOepeKeHHIO,
IPUMEHSTH 3HaHUS 00
M3MCHCHHH KJIMMAaTa,
MIPUHITUATIBI OEPEKIUBOTO
MIPOU3BO/ICTBA,
s¢heKkTUBHO
JICICTBOBATH B
YPE3BBIYANHBIX
CUTYyalUsX.

BBenenue

Pazgenm 1. Tema 1.1
Pasnen 2. Tema 2.2, 2.3
Pasnen 3. Tema 3.1, 3.2,
3.3.,35

Pa3snen 4. Tema 4.2
Pasnen 6. Tema 6.1, 6.2

IIK 1.3.
Koopaunuposats u
KOHTPOJIIPOBATh
NEATEIbHOCTD
COTPYIHHUKOB CITYkO
NpEeANnpUsTAN Typru3mMa
Y TOCTEIPUUMCTBA.

BBenenue

Pazgen 1. Tema 1.1, 1.2,
1.3

Pasgen 2. Tema 2.1,2 3
Pasgen 3. Tema 3.1, 3.2,
33,35

Pa3nen 4. Tema 4.2
Pasgen 5. Tema 5.1, 5.2
Paznen 6. Tema 6.1
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S. OLHEHOYHBIE CPEACTBA

HanMeHoBaHME OLIEHOYHOIO CpelncTBa: 3aJaHus

IlepeyeHs BONIPOCOB:

1. Mexanunueckoe aBrkeHUE. OTHOCUTEIBHOCTh JABWXEHUS. PaBHOMEpHOE U
PABHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHUE

2. B3aumopeiictue Ten. Cuia. 3akoHbsl TuHaMuKu HeroToHa

3. Ummynbc Tena. 3aKOH COXpaHEHUs! UMITyJIbca

4. 3akoH BcemupHoro tarorenus. Cuna tsxectu. Bec tena. HeBecomocTh

5. IlpeBpamieHue 5HeEpruM NIpU MeEXaHUYECKUX KojeOaHusx. CBOOOIHBIE U
BBIHYX/ICHHbIE KoJiebanus. Pe3onanc.

6. Pabora cun. Kunetnueckas sHeprusi marepuayibHOil Touku. [loTeHumampHas
DHEPrus CHUCTEMBI B3aMMOJICHCTBYIOIIMX TeJI. 3aKOH COXPAHEHHS M HM3MEHEHUs
DHEPIUU B MEXAHHKE

7. OnbITHOE 000OCHOBAaHME OCHOBHBIX MOJIOKEHUIN MOJIEKYJISPHO-KUHETUYECKON
teopuu (MKT) ctpoenus BemectBa. Macca v pa3Mepbl MOJIEKYJI.

8. Nneanpuslii ra3. OCHOBHOE ypaBHEHHE MOJIECKYISIPHO-KUHETUIECKONW TEOPUHU
uaeanpHoro raza. Temnepatypa u €€ uaMeperue. AOCOIIOTHas TEMIIEpaTypa.

9. VYpaBHeHHe cOCTOSIHMS WHJealbHOro rasza (ypaBHeHue MeHnaeneeBa -
Knanetipona). M3omnporiiecco

10. Ucnapenue u koHneHcanusi. HacellieHHble 1 HaCBILIEHHBIE Mapbl. BiaxkHOCTH
BO3/ayxa. Mi3mepenue BIa)XKHOCTH BO3yXa

11. Kpucramnnueckue 1 aMmop(dHblie Tena. YIpyrue U miacTU4eckue AeGopmaiiu
TBEPABIX TEIL.

12. Baytpennsis sHeprus. [lepBolit 3akoH TepMoanHaMuku. [I[pumMeHeHne nepBoro
3aKOHA TePMOJAMHAMUKH U U30IPpOLECcChl. AradaTHBIN MpoLecc.

13. B3aumoelicTBHE 3apsDKCHHBIX T 3aKOH COXPaHECHUS JICKTPHISCKOTO 3apsia.
14, Konnencartopsr. DIEKTPOEMKOCTh KOHJIEHCATOpaA. IIpumenenue
KOHJICHCATOPOB.

15. PaGoTa ¥ MOITHOCTH B ILIEMH IMOCTOSHHOTO TOKAa. OJICKTPOJBHXKYIIAS CHIIA.
3akoH OMa 115 ITOJTHOH 1IEIIH.

16. MarautHoe mose. JlelicTBMe MAarHUTHOTO TOJIS HA DJEKTPUUYECKUN 3apsia U
OIIBITHI, IOATBEPKAAIOIIUE ITO IEUCTBUE.

17.  TlomynpoBoguuku. CoOcTBeHHass W TNpPUMECHas  MPOBOJAUMOCTH
NOJIyPOBOJHUKOB. [107ynIpoBOJHUKOBBIE TPUOOPHI.

17. DnekTpoMarHuTHast MHAYKIMS. 3aKOH 3JIEKTPOMarHuTHOM UHAyKIuu. [IpaBuio
Jlenna.

18. SBnenue camonHayKuuK. MHIYKTUBHOCTb. DJIEKTPOMArHUTHOE MOJIE.

19. CBoOOIHBIE U BBIHYKACHHBIC JICKTpOMarHuTHeIe kosiebanus. KonebarenbHbii
KOHTYp Y MPEBpaIlleHUE SHEPTUH MTPHU IJIEKTPOMATrHUTHBIX KOJIeOaHUIX

20. DneKTpOMarHuTHbIE BOJIHBI M UX CBOMCTBA. [ [pUHIIMIIBI paAMOCBS3U U IPUMEPDI
UX MPAKTHYECKOTO HCIOJIb30BAHMS
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21. BorHOBBIE CBOMCTBA CBETA. DIEKTPOMATrHUTHAS TIPUPOIA CBETA.

22. OmnbiTel Pesepdopna mo paccesHus o — 4dacTull. SnepHas MoOAENb aToMaA.
KBanToBele mocrtynarsl bopa. HMcmyckanue W IOIVIONIEHHE CBETa AaTOMAMM.
CrieKTpaJIbHBIN aHAJIN3.

23. ®oto3hdeKkT U ero 3akoHBL. YpaBHeHHEe OuWHIITEWHa ani GoTorddekra.
[Tpumenenue dpotorddexra B TEXHUKE.

24. CocraB siapa aroma. M3otomsl. DHEprus cBsi3u sapa atoma. llemHas saepHast
peakus. Y CaoBusA €U IpoTeKaHus. TepMOsaepHbIE pEAKLIUH.

25. PaanoakTuBHOCTh. Bce BUIBI pajMOaKTUBHBIX H3IIyYEHUH U METOJBI HX
peructpanuy. bruojgorndyeckoe 1eMcTBUE HOHU3UPYIOIINX U3ITyUYEHUN.

Ilepeyenn 3agau:

1.  Haiitu cunmy BcemMupHOro taroreHus 3emiu u JlyHbl, ecim macca 3emiu
6*10%* xr, macca Jlynsr 7*10% kr u cpeqnee paccrosuue Mexay Humu 3,8*108 .
2.  Ilpu ckopoctu monéra 900 xkm/4 Bce ueThipe nBuratens camonéra MJI-62
pa3BuBatoT MomHOCTh 30 MBT. HaiiTu cuity Tsrv 0JJTHOTO IBUTATENS B ’TOM PEKUME
paboTHI.

3. ITone3nast momHOCTE Hacoca 10 kBt. Kakoil 00bEM BOIBI MOXKET MOIHATH
3TOT Hacoc ¢ TIyOuHbl 18 M B Teuenun 1 1 (p = 1000 kr/m).

4. C CcKOpOCTBIO v, HaJ0 OPOCUTH BHU3 MSY C BBICOTBI 4 M, 4YTOOBI OH
MOJITPBITHYJ Ha BBICOTY 8 M, CIUTATh yJap O 3€MIIIO a0COIIOTHO YIPYTHUM.

5. JIBa Heympyrux mmapa MaccaMu 6 Kr ¥ 4 KT IBIKYTCSI CO CKOPOCTSIMH 8 M/C U
3 M/C COOTBETCTBEHHO, HAIIPABJICHHBIMU BJ10JIb OJJHOU NpsAMOM. C KaKoi CKOPOCTBIO
OHHU OYIYT ABUTaThCs MOCIE COYapEHUs, €CIIU NIEPBBIN II1ap TOTOHSET BTOPOH.

6.  OnpenenuTe OTHOCHTENLHYIO BIAKHOCTH BO3IYyXa, €CIIU CyXOH TEPMOMETP
nokaspiBaeT 22° C, snaxnsiii 18° C? Kakoii mpubop A1 3TOro MCIob3yercs?
7. I[To rpaduky cocTosiHUS HIeaTbHOTO Ta3a B koopAauHaTtax P,T:

1) mponuIIMTe Ha3BaHUE KaXKI0T0 MpoIiecca;
2) OTHIIKNTE, KAK U3MEHAIOTCS MAKPOCKOITMYECKUE MapaMeTphl I'a3 IPU MePexo/ie U3
OJIHOTO COCTOSIHUS B IPYTOE;

3) HaIUIIKWTE YPaBHEHMSI, OMUCHIBAIOIINE KaXK/IbIH MPOIIECC B KOOPAMHATHBIX OCAX
V uT.
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8. Omnpenenure maccy ammuaka (NHs), comepxarierocsi B 0amioHe EMKOCTBIO
20 1. ITpu Temneparype 27 °C nmon nasnenuem 0,25%10° Ila.

Q. C wupaeambHBIM Ta30M, HaxXOMSIIUMCS B MHWJIWHAPE TOM TOPIITHEM, OBLI
npoBeaEH Mpolecc, rpaduk KoToporo n3odpaxeéH Ha puc. Haiitu paboty rasza B
3TOM TIpOIIECCe.

P,
n y

|

100
| | v,

10. Jlna uzoOapHOrOo HarpeBaHus rasza, KoJu4decTBO BemiecTBa koToporo 800
Mmouib, Ha 500 K emy cooOurmnu 9,4 M/Ix Terotel. Onpeaenuts padoTy raza u
U3MEHEHUE BHYTPEHHEN SHEpruu.

11. C xakoii cuioil B3auMOAEUCTBYIOT fBa 3apsana mo 10 uKn, naxogsmmecs Ha
paccTosHUU 3 CM JIPYT OT Apyra.

12. Ha kaxoMm paccTOSSHUU HaXOAATCA APYT OT Apyra ToueyHbie 3apsanl 2 HK u
5 K7, ecnu cuna ux B3auMoencTsus pasHa 9 MH?

13. Omnpenenute oOmiee conmpoTuBiIeHUE enH, eciau R1=3 OM; R,=6 Om; R3=0,5

Om u R4=0,5 Om.

R1 R2

R3 R4

14. Ompenenure ob1ee conpoTuBieHue 1enu, eciu R1=6 Om; R,=12 Om; R3=6
Owm.

R1

R2

R3
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15.  Tlpu moxakiroueHUH JTaMIovku K 6arapee anemenToB ¢ DJ[C 4,5 B BonbT™MeTp

NoKa3aJl HanpsbKeHne Ha gamiouke 4 B, a amnepmerp cuity Toka 0,25 A. Kakoso

BHYTpPEHHEE COIIPOTUBJIEHHE OaTapeu.

16. B mpoBogsmeit mmuae mmHoit 10 M. cunma toka paBra 7000 A. Kaxoa
UHAYKIOUS OJHOPOAHOTO MArHUTHOTO TOJsS, CHJIOBBIE JIMHUM  KOTOPOIO
MEPIEHIUKYJISIPHBI IIMHE, €CJIU Ha He€ NeUCTBYeT cuiia AMriiepa BeaIuduHou 126
kH?

17. Cuna toka B npoBogHuke 0,02 A Ha npoBOgHUK aauHOM 10 M 1 ceueHnem 2
MM? mojaHo Hanpsbkenme 12 MB. OmnpemenuTh yIeNbHOE CONPOTHBICHUE
IPOBO/IHUKA.

18. KakoBa MHAYKIMS MarHUTHOTO MOJs, B KOTOPOM CHJIA, AEMCTBYIOIIAs Ha
5JIEKTPOH, JBHKYIIMHCA €O CKopocThio 107 M\c NepHeHauKyJIApHO JIMHHAM
vHyKIuH, pasaa 3,2*10° H (e=1,6*1071° Ku).

19. Dnekrpomneys AOMKHA BBIACIATH KOaudecTBO TeruioThl 100 xJIx 3a 10 muH.
KakoBO conpoTHBIIEHNE TPOBOJIOKH, €CJIA NI€Yb IPEIHA3HAYAETCS JJIsL 3JIEKTPOCETH
c HanpspkeHuem 36 B.

20. Kakyioo MHAIYKTUBHOCTH HAJ0 BKJIIOYHTH B KOJEOATETHHBIA KOHTYP, YTOOBI
npu éMkoctu 50 nd moxyIuTh 4acTOTy CBOOOIHBIX KoeOanuii 10 MI'11?

21.  OmnpenenuTs IIKMHY BOIHBI, eciii 3Heprus Gorona pasra 4*1071° [Ix (h=6,63
*10734 JIx*c).

22.  OmpenenuTb CKOPOCTh PACIPOCTPAHEHHSI CBETAa B CTEKJIE, €CIH TIpU
nepexoJe CBETa U3 BO3JyXa B CTEKJIE, €CJIM MpU NMEPEXOAe CBETa U3 BO3AyXa B
CTEKJIO YTOJI MajeHus okasajcs paBabM 60°, a yron mpenomenus 45°.

23.  Jlyu magaer Ha moBepXHOCTh Boabl ol yritoMm 40°, Tloj KakuM yriioM T0KeH
yIacTh JIy4 Ha IOBEPXHOCTh CTEKJIA, YTOOBI YTOJI IPEJIOMIICHUS OKa3aJICsl TAKUM XKe
(n;=1,3; n.=1,6).

24. Tloctpoiite m3o0pakeHHE TMpeAMETa, HAXOMAAIIETocs B IBOMHOM (oKyce
BBIITYKJION JIMH3BL.

25. Tlpm OombOapaupoBke xkene3a (56) HeliTpoHamu oOpasyercs f —
pPaMOAaKTUBHBIN HM30TOIN MapraHila ¢ aTOMHOW Maccoi 56. Hammcatp peakiuro
MOJIyYeHUS] ICKYCCTBEHHO PaJIMOAKTUBHOIO MapraHia v peakluio MpOUCXOIAIIErO
c HUM [} — pacmana.

Memoouueckue mamepuansi:

1. Amutpuesa, B. ®. ®usuka nis npodeccuid ¥ CeuruaIibHOCTEH TEXHUYECKOTO
npoduiis : ydeOHHMK mnsa yupexacHuit cpea. IIpod. OOpasoBanus / B. @.
JmMutpuena. — 7-e uzg., crep. — M.: 3natensckuit neHTp «Akaaemusy», 2014. -448
c. ISBN 978-5-4468-1110-6

2. BacunweB, A. A. ®usuka. ba3osbriii ypoBenb: 10-11 kmaccel : yuyeOHUK s
cpennero obiero oopazosanus / A. A. Bacuibes, B. E. ®enopos, JI. /1. Xpamos. —
2-¢ m3a., ucnp. U gom. — MockBa . MsnmarensctBo FOpaiit, 2023. — 212 c¢. —

(O6meoOpazoBaTenbHBIN ITUKIT). — TEKCT : HEMOCPEACTBEHHBIMN.
ISBN 978-5-534-16086-4
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Kpumepuu oyerHusarusl omeemoes 06_)/’{(1}01/141/{)(6‘}1

[IIxama onieHnBaHus

Kputepun

5
(OTIIMYHO)

- coaep)KaHME MaTepuaja M3JI0KEHO B TOJHOM
00BEMeE, TIPETyCMOTPEHHOM MPOTPAMMOK U YPOBHEM
YCBOCHUS;

- Marepuall HW3JI0KEH T'PAMOTHBIM SI3BIKOM, C
IPUMEHEHHUEM TePMUHOJIOTHH;

- TEOPETHUYECKHH  MaTrepual  WUTIOCTPUPOBAH
KOHKPETHBIMU TIPUMEPaMH;

- CaMOCTOSTENBbHBI OoTBeT (0€3  HaBOIAIIUX
BOITPOCOB)

4
(xoporiio)

- B OTBETE JOMYIICHBI HEOOBIHE MPOOEIBI, HE
MCKa3MBIIHME COJIEPKaHNE OTBETA;

- gomymieHo 1-2 Hemou€ra, WCIPaBICHHBIC 10
3aMEUYaHUIO TPEToIaBaTes;

- JIOmyIlleHa omnoOKa (HeJ0UEThI) MPU OCBEIICHUHU
BTOPOCTEIEHHBIX BOIIPOCOB, JIETKO UCIIPABICHHBIE IO
3aMEUYaHUIO MPEINo/1aBaTesl

3

(Y1OBIIETBOPUTEIIHHO)

- COJepKaHUE MaTepHajla U3JIOKEHO B HEIOJIHOM
00bEME (MM HEMNOCIeN0BaTeNIbHO), HO IOKa3aHO
oOl1ee MOHMMaHUE BOIIPOCA U YMEHMS, JOCTaTOUYHbIE
Uil JANbHEHINEro  M3y4eHUs  MPOrPAMMHOIO
MaTepuaa;

- JIONYIIEHbl OMMOKK B ONpPEIEICHUU MOHSITHUH,
UCIIOJIb30BAaHUM  TEPMHUHOJIOTMH,  HUCIPaBJICHHBIE
NIOCJIE HECKOJIBKMX HABOJSIIMX BONPOCOB

2
(HEyIOBJIETBOPUTEIIHHO)

- OCHOBHOE COJIEp)KaHUE MaTepHralia He PacKpbITO;
- HEMOHUMaHue (He3HaHUE) OOoJIbIleH Win Hanbosee
BaKHOU YacTu yueOHOTO MaTepHuania,

- TIOMYIIIEHBI OIMTUOKY B OTIPEICTICHUY TIOHSITHIA
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YTBEPXJIAIO

[ .0, ®amunusg /
« » 20 T.

JINCT PETUCTPALIMY U3BMEHEHUN
INPUMEHON/PABOYEM TPOT'PAMMbBI YUEBHOM JUCIIUILIMHBI

(Haumerosanue oucyuniunsl | Mooyis)

10 HATPABJICHHUIO MOATOTOBKY / crieriaabHOCTH / podeccuu

(K00 u HaumeHosanue nanpasienus noocomosku | cneyuarvrnocmu | npogpeccuu)

(rox Habopa , bopma oOyueHus )

Ha 202_ / 202_ y4eoHbIii rox

B npumepnyro/pabouyro nporpamMmy Y /1 BHOCSTCS CIEAYIONIME N3MEHECHUS:

Home Howmepa nucTtos

. N OcHoBaHue

P Paznen npumepHoii/padoueii aHHYITH-
3aMEHEH- JUTS. BHECCHUS
u3Me- porpaMMsl (IIyHKT) HOBBIX | pOBaHHBI o
HBIX W3MEHEHUI
HEHHUS X
PaccmoTpen Ha 3acegaHun IPEAMETHO-IMKIOBONH KOMHUCCUU
MPOTOKOJT OT « » 20 r.No
(OoadxcHOCMY) (noonucs) (U.0. ©amunus)
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