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1. OBHIASI XAPAKTEPUCTUKA PABOUYEM ITPOIT'PAMMbBI YUYEBHOH
JAUCHUITIVIMHBI «®@U3UKA»

1.1. MecTto IMCHMIUIMHBI B CTPYKType OCHOBHOH mpodeccHOHATLHOM
o0pa3oBaTe/IbHOI IPOrpaMMBbl:

IIporpamma JVCLIUIIIUHBI SIBIIACTCSA 4acCTbIO OCHOBHOM
npodeccuoHanbHON 0oOpaszoBarenbHOl mporpammel  CIIO, peanusyemoit Ha Oasze
OCHOBHOTO 00IIero o0pa3oBaHus, U BXOJIUT B 00111€00pa30BaTEIbHBIN MUK YyIeOHOTO
IU1aHa.

PabGouass mporpamma y4yeOHOW HIHUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHEro OOIIETro
0o0pa3oBaHMs ¥ MPUMEPHON OCHOBHOM 00pa30BaTEbHOM MPOrpaMMbl, OJOOPEHO Ha
3acenanuu [lenarorudyeckoro coera ®I'BOY IO UPTIO nportokonom Ne6/2025 ot
«18» anpens 2025 roaa.

1.2. lesb 1 nJIaHMPYyeMble pPe3yJIbTaThl 0CBOECHHS U CHUILIHHBI

1.2.1. Heau TUCHUTNIMHBI:

Coneprxanue mporpaMMbl 00IIe00pa3oBaTEIbHON MUCIUILINHL PHU3MKa HampaBICHO
Ha JOCTIKEHUE CIICAYIONMINX TEIICH:

e (opMupoBaHue WUHTEpEca M CTPEMJICHUS OOYYaIOIIUXCS K HAyYHOMY
U3YUYCHHUIO TIPUPOJIBI, Pa3BUTHE UX MHTCIUICKTyaIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEIA;

® pa3BUTHEC MPEACTABICHUN O HAyYHOM METOJIC TMO3HAHUS W (HOPMHUPOBAHHE
MCCJIEIOBATEIIHCKOTO OTHOIICHHSI K OKPYIKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHUS KaK pe3yJbTaTa MU3y4YCHHS OCHOB
CTpPOSHHUS MaTepu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (¢opmupoBaHrUe YMEHUU OOBSICHATH SIBICHUS C UCIOIb30BaHUEM (DU3UUCCKHUX
3HAHUW U HayYHBIX JJOKA3aTEIbCTB;

e (opmupoBanme mnpeacTaBIEHUH O poird (U3UKHA JUISI Pa3BUTUSA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTKeHre ATUX TIeNIe 00SCIIeUMBASTCSl PEIICHUEM CIICIYIONIUX 3a7ad B MPOIECcCce
n3yueHus Kypca GU3MKH Ha YPOBHE CPEIHEro 00IIero 0opa3oBaHus:

e mnpuoOpeTeHrne CUCTEMbl 3HAHMK 00 OOMUX (PU3NUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHsSIX, BKJIIOYas  MEXaHWUKY, MOJICKYJSIPHYIO  (PU3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPO(PU3UKHY;

e (opmupoBaHuE YMEHUI TMPUMEHSATH TCOPETUUCCKUE 3HAHUS ISl OOBSICHEHUS
(bU3UYCCKUX SBJICHUN B MPUPOJIC MU JJII MPUHSATHS MPAKTHYSCKUX PEIICHUN B
IMOBCEJHEBHOM JKU3HU;

®  OCBOCHHE CITOCOOOB PEIICHUS Pa3IUYHBIX 3a7a4 C SIBHO 3aJJaHHON (PU3NUIECKOM
MOJICITBIO, 3aJ1a4, IMOAPA3yMEBAOIINX CAMOCTOSTEIIBHOS CO3/IaHne (PU3NUECKON
MOJIEJIH, COOTBETCTBYIOIIEH YCIOBUAM 3aJ1auu;

® T[OHMMaHWE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JEUCTBHSI TEXHUYECKHUX
YCTPOWUCTB M TEXHOJOTHUYECKHX IPOIECCOB, WX BIUSHUS HA OKPYKAIOIIYIO

cpeay,



® OBIAJCHUE METOJAMH CaMOCTOSATEIHLHOTO TUIAHUPOBAHUS U TIPOBEICHUS

(GU3NUEeCKMX OKCIEPUMEHTOB, aHalW3a W WHTEpIpeTanud WHOOpMaInH,

OTIpeIeICHUS JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

® CO3JaHME YCIOBUU I PAa3BUTUS YMEHHUU MPOEKTHO-UCCIIEI0BATEILCKOM,

TBOPYECKOU JIEATEITHHOCTH.

Ocobennocms  popmuposanus COB0OKYNHOCMU 3a0ay U3VUEHUA @QUIUKU  OJA
cucmemvl  cpeOHe20  NPOeCcCUOHANbHO20 — 00pA3068aHUsL  3AKII0OYAemcs 8
HeoOX00UMOCMU peanu3ayul npoGecCuOHAIbHOU HANPABIEHHOCTIU PeulaemblX 3d0ay,
yuéma ocobeHHocmel c@epvbl  OesmenbHOCmU  0YOYWUX — CHeYUuaiucmos, m.e.
GPopmMuposanus mMencnpeoMemHo20 COOEPHCAHUs 0OHO20 UNU HECKONbKUX pPA30eno8
oucyunaunvl Pusuka ¢ 00HOU uau Oonee 00UenpoPecCUOHAIbHbIX OUCYUNIUH UTU
npogeccuonanvuvim mooyiem. Ilpu smom 0ns maxoeo paszdena(os) obecneuusaemcs
oeraoenue 00YYAIOWUMUCA YMEHUAMU NPOBOOUMb NpAMble U KOCGEHHblE U3MEPEHUs,
uccnedosanusi 3asucumocmeti QQuUUYECKUX GeruyuH U HNOCMAHOBKY ONbIMOE NO
npogepke NpeoNodceHHblX eunome3. bonvwoe e6Humanue yoensemcs pewieHuro
PACUEMHBIX U KAYeCB8EHHbIX 3a0ay. s pacuémuuix 3a0ai npuopumemom seisiomcsi
3a0auu ¢ 5A6HO 3A0AHHOU U HESA6HO 3A0AHHOU (DUBUUECKOU MOOENbl0, NO36OIAI0WUE
NPUMEHAMb U3YUEHHbIEe 3AKOHbL U 3AKOHOMEPHOCMU KAK U3 00H020 pazdeid Kypcd,
max u uHmezpupysi npuMeHeHue 3HAHUL U3 PA3HLIX pazoenos. Jlis KauecmeeHHuIX
3a0ay NPUOPUMEMOM SABIAIOMCI 3A0AHUSL HA 00BACHEeHUe/NPpedCcKa3anue npomeKanus
@usuyeckux A61eHUl U NPOYECCco8 8 NPogeccUoHaIbHoU cghepe.

Ilpumepnas npocpamma no oucyuniuve «QDQu3uKka» ¢ PpPaAcCUUPEHHbIM
cooepacanuem bazupyemcs Ha cucmeme CAMOCMOAMENbHO20 YYeHUUeCKo20
9KCNEpUMeHma, BKIUAWe20 @HPOHMANIbHbIe ONbIMbL  NPU  U3VHEHUU HOBO20
mamepuana, Jnabopamopuvie pabomevl U NPAKMUKYM (Deulenue pacyemHvlx U
KaueCmeeHHbIX 3a0ay, Kelco8), KOMOpbll Moxcem Oblmb UHMESPUPOBAH 8 CUCEMY
NaOOpamopHblX pabom, NPoGOOAWUXCS 8 Npoyecce U3yueHus pazoenra (memvi),
HEeNnoCpeOCmEeHHO C83aHH020 ¢ Oyoywel npogeccuei/cneyuaibHoCmslo, Ymo
obecneuusaem 081a0eHUe OOVUAIOWUMUCA VYMEHUAMU HNPOBOOUMb Npsmble U
KOCBEHHble UBMEPEeHUsl, UCCLe008aHUS  3A8UCUMOCTEl  (DUUYECKUX BelUYUH U
NOCMAHOBKY ONbIMOE NO NPOBEPKE NPEOTIONCEHHBIX SUNOMES.

Ilpenooasamenvy ~ ucnonvzdyem  uacel  paszdena  «llpogheccuonanvro

opuenmupogannoe cooepacarnue (I10C)» ona unmezpayuu cooeparcanusi OUCYUNTUHDBL
«Dusuxay c¢ obwenpogeccuoHarbHLIMU OUCYUNIUHAMY U NPODeCcCUOHANbHBIMU
mooynamu  obpazosamenvhot  npoepammvl - CIIO ¢ yervto  ¢hopmuposanus
npogecCcuoHaIbHBIX KOMNEemeHYull.
IIpenooasamenv enpase camocmosmenbHo 8blOUpams opmy uU3ydeHuss Mamepuand.
JleKyust, OeMOHCMPAyusi SKCNEePUMeHmd, NpaKmudeckas paboma, NPAKmMuKym no
peutenuro  3a0ay U np., a mMaxkdice MNO CB0EMY YCMOMPEHUIO NPOBOOUMb
O0eMOHCMPAYUOHHbIE U 1a0OpaAmopHble  pabomvl ¢ YUEMOM  UMEOWe20Cs
o0bopyoosanus, onpedenimb  NPOOOANCUMENbHOCMb  J1AOOPAMOPHO20  UNU
NPAKMU4eCcKo2o 3aHamusl.



1.2.2. Ilnanupyembie  pe3yJbTaThl O0CBOCHUA 001meo0pa3oBaTeJIbHOM
aucuIIMHLI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

O6mme komnerennun (Haee — OK) u npodeccroHaIbHBIC KOMIICTCHITUH (ajaee —
I[IK) ®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMH, METANPEAMETHBIMU U
MPEAMETHBIMA pe3yIbTaTaMu 00y4ueHus: 6azoBoro ypoBHs (nanee — [TP6) ®I'OC COO
MIPE/ICTABJICHBI B TAOJIUIIE:



Kox u HamMeHoBanue

[Inanupyemble pe3y/ibTaThl 0CBOEHHS MPOrPAMMBbI 110 JTUCIUIIHHE

bopmupyembIx O6mme’ JucuMILInHAPHbIE?
KOMIIEeTeHI U
OK 0l. BroiOupats | JINUHOCTHBIE pe3ynbTaThl JOJKHBI oOTpaxarb B dyactu | [IP6 1. CdopmupoBaHHOCTH MPENCTaBICHHA O pPOJIH
CHOCOObI peuieHus | TpyA0BOr0 BOCIIUTAHMUS: U MecTe (PU3UKU U aCTPOHOMHUU B COBPEMEHHON Hay4HOI
3a1a4 - TOTOBHOCTh K TpPYAY, OCO3HAHUE ILIEHHOCTH MAaCTEpCTBa, | KAPTUHE MHUpA, O cUCTeMooOpasyromeil ponu QUMK B
npodeccuOHaTBLHON Tpynonooue; pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKU
NEeSATeTbHOCTH - TOTOBHOCTh K aKTHUBHOM ACSATEIHHOCTH TEXHOJIOTMYECKOM | U COBPEMEHHBIX TEXHOJOTHUH, O BKJIAAEC POCCUMCKUX
MIPUMEHUTEITBHO u COLIMAIbHOM HaIlpaBJIECHHOCTH, CIIOCOOHOCTh | U 3apyOEeXKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAyKU;
K Pa3IMYHBIM | HHUIIMUPOBATh, TUIAHUPOBATh M CAMOCTOSITENIbHO BBIMIONHATH | IOHUMaHHEe  (PU3UYECKOW CYIIHOCTH  HaOJII0AaeMbIX
KOHTEKCTam TaKyIo JCSITEIIbHOCTD; SIBICHUM  MUKPOMHpAa, MaKpOMHpa U  MEraMupa;
- UWHTEpeC K pa3nu4yHbiM cdepam MpodecCHOHATHHONM | TOHUMAHUE POJM  aCTPOHOMHH B MPAKTHUYECKOU
JIeATEeTbHOCTH, NEATEIbHOCTH  4YeJIOBeKa W JaJbHEHIIEM Hay4HO-
- TOTOBHOCTh ¥  CHOCOOHOCTh K  OOpa3OBaHUIO | TEXHUYECKOM pa3BUTHH, ponu buzuku
¥ caM0OOpa30BaHUIO Ha MIPOTSHKEHUU BCEH JKU3HHU; B (opmupoBanuum Kpyrozopa u (YHKIHOHAIBHOMN

- YMEHHE MPOTHO3UPOBATh HEOJArONMPUITHBIE SKOJIOTMUECKHE
MIOCJIEICTBUS NPEAIIPUHUMAEMBIX JCHCTBUH, NMPEIOTBPAILATh
Ux;

MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPaXkKaTh:

OBJ'Ia,HeHI/Ie YHUBEPCAIbHBIMHU y‘-Ie6HBIMI/I I1I03HaBaTCJIIbHBIMU

rPaMOTHOCTM 4YE€JIOBEKa JUISl PEUICHUsS MNPaKTHYECKHUX
3aj1ad;

[MP6 2. CdopmupoBaHHOCTE yMEHUH paclo3HaBATh
dbuznveckue OOBSICHATH

aBleHusl  (mpolecchl) U

X Ha OCHOBE MH3YYCHHBIX 3aKOHOB: PABHOMCPHOC

! O6mue pesynpraTel cOPMYIHPOBAHEI B COOTBETCTBHH C JIMYHOCTHBIMH M MeTampeaMeTHBIMH pesynbTatamu ®I'OC COO, B (GOpPMHpPOBAaHHMH KOTOPBIX YYacTBYeT
001eoOpa3oBaTeNIbHAs TUCIUILIHHA.
2 JlucLynIMHAPHBIE PE3yIbTaThl chOPMYTUPOBAHBI U IIPOHYMEPOBAHBI B COOTBETCTBUHM C TPEOOBAHHUAME K NPEAMETHBIM pe3ynsTaTaM 6a3zoBoro yposas (ITP6) ®I'OC COO (ITpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakmus ot 27.12.2023 1.).




NEUCTBUSIMU:

a) 6a30BBIC JTOTUYECKHE ICUCTBUS:
CaMOCTOSITENILHO  (DOpPMYJIHpPOBaTh U AKTyaJIM3HPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABJIHMBATH
CYIIECTBCHHBIM TPU3HAK WJIM OCHOBAHMS [UJII CpPaBHECHMS,
knaccupukanmuu U 0000IICHUS;

OIIpCACIATH oeian

JEeSATEIbHOCTH, 3a/laBaTh IapaMeTpbl W KPUTEPUH HUX

AOCTWIKCHUS,; BBIABJIIATH 3aKOHOMCPHOCTH W IIPOTUBOPCHUUS B
paccMaTpUBAEMbIX  SIBIICHHSX; BHOCHTH KOPPEKTHBBI B
JIeSATEIbHOCTh, OLCHUBATh COOTBETCTBUE PE3YJIbTATOB ILIEIISM,
OLCHUBATb PHCKU HOCJ’ICILCTBI/Iﬁ ACATCIIbHOCTU,; PpPa3BHUBATb
Kp€aTHBHOC MBIIIJICHUE TPH PCIICHUH JKU3HCHHBIX HpO6HeM;

0) 6a30BBIC UCCIEAOBATEIBCKHE JCHCTBUS:

- BIAJCTh HaBBIKAMU  YYEOHO-HCCJICIOBATEIBCKONH U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3pelleHus Ipooem;

- BBISABJISATH MMPUYIUHHO-CJIICACTBCHHBIC CBsI3H1 u
aKTyaJM3UpOBaTh 3a/1ady, BBIIBUTATh THIIOTE3y €€ PEIICHUS,
HAXOHTh JUIsE  JI0Ka3aTelIbCTBa

APTYMCHTBI CBOUX

YTBEPKJICHU, 3a/1aBaTh rapameTpbl
Y KpUTEPUU PEILICHNUS;
- AQHAJIM3HUPOBATH IIOJYYEHHBIE B XOJE€ peEUICHUSA 3aladu

pe3ybTaTbl, KPHUTHYCCKHU OLCHUBATH HUX JOCTOBCPHOCTD,

n PaBHOYCKOPCHHOC HpﬂMOJ’IHHCﬁHOG JBHXCHHC,

CBO60,Z[HOC maa€HuUue TEJI, ABMIXCHUE II0 OKPYKHOCTH,

UHEpLHUs,  B3aUMOJICHCTBME  Tes,  KoyebaTeslbHOe

JBUKCHHE, PE30HAHC, BOJHOBOE JBIKEHUE; TUPy3us,

OpOYHOBCKOE  JIBIDKEHUE, CTPOEHUE JKUIKOCTeH U

TBEPAbIX TCJI, UBMCHCHHC o0beMa Tel IIpu Harp€BaHHUH

(oxylaxaeHuu), TEIUIOBOE paBHOBECHE, HCIApEHUE,

KOHACHCalWs, IUIABJICHUC, KpPUCTALIM3alusd, KHIICHHUC,

BJIA)KHOCTb BO34YyXad, CBA3b cpez[Heﬁ KUHETHYCSCKON

SHEPrUM TEIJIOBOTO ABMXKEHMsI MOJIEKYJ ¢ aOCOJIFOTHOM
TEMIIEpaTypoOH, IIOBBILICHUE JABJICHUA TIa3a IIpU €ro

Harp€BaHunu B  3aKpPbITOM cocyne, CBA3b  MCXKIAY

InapamMeTpamMu COCTOSAHUA rasa B H30IIponeccax;

QJICKTpHU3alna TCII, B3aUMOJCHCTBHE 3apsAa0B,

Harp€BaHu€ IMpPOBOJHHUKA C TOKOM, BSaHMOHGﬁCTBHG

MAardmMToB, OJICKTPOMAarHuTHad HWHAYKIUA, I[Gf/iCTBPIG

MAarauTHOIO I10JISI HAa MPOBOAHUK C TOKOM U I[BPI)KyH.IHﬁCH
KOJIeOaHMS u BOJIHBI,

3apsn, QJICKTPOMArHUTHBIC

IPSIMOJIMHENHOE PpaclpOCTPAHEHUE CBETa, OTpPakKEHUeE,

MpeToMJIEHHUE, uHTEephEepeHIT, nudpakus
u NOJIIpU3ALUS CBeTa, JCTIepCHs CBETA;
¢doroonexTpudeckuid  3PQPeKT, CBETOBOE  JaBlICHHE,




IIPOrHO3UPOBATH UBMCHCHHUE B HOBBIX YCIIOBHAX,

- yMeThb IIEPCHOCUTh 3HAHHWS B IIO3HABATCIIBHYIO U
MPAKTUYECKYIO YaCTH KUHEACITEILHOCTH;

- YMeTh WMHTETPHUPOBATh 3HAHUSA W3 PaA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBMraTh HOBBIC€ HJCH, TIpelaraTh OPUTHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- MPOSIBIIATh  CIIOCOOHOCTh WX  HWCIOJB30BAaHUS B
MI03HABATCIILHON M COIMAIbHOM MPaKTHKE;

-IIPOABJIATDH CIIOCOOHOCTEH U TOTOBHOCTh K CaMOCTOATCIIbHOMY

IOMCKY  METOJOB  pEIEHUs  IpaKkTHYEeCKUX  3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;
-CTaBUTh M (opMynupoBaTb  COOCTBEHHbIE  3a/1a4H

B 06p330BaTeJIBHOI>'I ACATCIIbHOCTH U JKU3HCHHBIX CUTYALIUAX;

-BBIABJIATDH IMPUYUHHO-CJIICACTBCHHBIC CBA3HU n

AKTYAJIM3UPOBATh 3a/avdy, BbIABUI'ATb THIIOTE3Y €€ PCIICHMA,
HaxoauTb APTYMCHTBI JIA JA0Ka3aTcJIbCTBa CBOHUX
yTBep)KI[eHPIﬁ, 3a4aBaTh MapaMCTPbl U KPUTCPHUU PCIICHU,

AHAIIU3UPOBATE TIIOJIYUYCHHBIC B XOAC PCHICHUA 3aJadn
PE3YyIbTAaThl, KPHUTHYECKHW OINCHUBATH HX JOCTOBCPHOCTD,
MMPOrHO3UPOBAThL HU3MCHCHHUC B HOBBIX YCJIOBUAX; [daBaTb

OLCHKY HOBBLIM CHUTyallMdM, OLICHUBATDH HpHOGpCTCHHHﬁ

BO3HHMKHOBEHHE JINHEWYATOrO CHEKTpa aTomMa BOJOpPOja,
€CTECTBEHHAs M HCKYCCTBEHHAs Pa0aKTHBHOCTE;

[1P6 3. Bnagenue OCHOBOMOJATarOIIUMH (DU3UYECKUMU
IIOHATUAMU n

BEJIIMYMHAMH,  XapaKTEePU3YIOIIUMHU

(1)I/IBI/I“ICCKI/IC IIPOLECChI (CBH3aHHI>IMI/I C MCXaHHYCCKHM

JABUXKXCHUEM, B3aHMOﬂeﬁCTBHCM TCJI, MCXaHHYCCKHMMH
KOJICOQHUSIMHU u BOJIHAMMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMUA nmpoucccamMu;,

QJICKTPUUYCCKUM W MAruMTHBIM IIOJIAIMH, JJICKTPHUYCCKUM
TOKOM, OJJICKTPOMAriuTHBIMH KOJIEOAHMSIMHU U BOJIHAMU,

OIITUYCCKHMHU ABJICHUAMH, KBAHTOBBIMU SBJICHUAMU,

CTPOCHUCM aToMa )51 ATOMHOTI'O Aapa,
pa,Z[I/IoaKTI/IBHOCTLIO); BJIaACHUEC OCHOBOIIOJIararomuMun
ACTPOHOMUYCCKUMU IIOHATHUAMU, MO3BOJIAOIIUMHA

XapaKTCPU30BaTh MPOLECChI, TPOUCXOAANIUC HA 3BE3AaX,

B 3BE3IHbBIX CHUCTEMaAX,

B MEXKTaJIaKTUYECKON cpelie; NBMKEHHE HEOECHBIX Tel,
ABOJIIOLIMIO 3Be311 U BeeleHHoid;

[IP6 4. Bragenne 3aKOHOMEPHOCTSIMHM, 3aKOHAMHU

U TeopusMH (3akoH BcemMupHoro tsroteHus, [, II u III
3akOHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU

OHCPIrur, 3aKOH COXpaHCHHA HMIIYJIbCA, TIPUHIMUII




OTBIT; pa3pabaTbiBaTh IUIAH PEUICHHs] MPOOJIEMBI C yYETOM
aHaJIM3a UMEIOUIMXCS MAaTepHabHBIX M HeMaTepUaIbHBIX
peCypcoB;

OCYLIECTBJIATh LI€JICHANPABICHHBIN ITOUCK MEPEHOCA CPEACTB
U cioco00B AeicTBUS B IPO(PECCUOHAIBHYIO CPELY;

YMETh MIEPEHOCUTh 3HAHUA B MO3HABATEJIbHYIO
U IIPAKTUYECKYI0 00JIaCTU KU3HEAEITEIbHOCTH;

YMETh HWHTETPUPOBATh 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacrei; BBIIBUTaTh ~ HOBbIE  WUJAEH,  Mpeasararb
OpPUTHHAIILHBIE MTOAXO0/IbI U PEIICHUS;

cmaeums npoodaemsl U 3a0auu, OonycKawoujue

a’lbmepHamuenbvle peuieéHus

Cyneprno3snuumn CHII, IIPUHIUIT PaBHOIIPABHOCTHU

MHEPLUHUAIBHBIX ~ CHUCTEM  OTCYETa;  MOJEKYJSPHO-
KMHETUYECKYI0 TEOpPHI0 CTPOCHUsS BEIECTBA, Ta30BbIC
3aKOHBI, TIEPBBIM  3aKOH TEPMOJAMHAMHUKH;  3aKOH
COXpAaHEHHUs DJJEKTPUYECKOro 3apsiga, 3akoH KyioHa,
3akoH OMa i ydacTtka uemnu, 3akoH Oma JiJisl HOJIHOM
3JIEKTPUYECKOM 1enu, 3akoH Jxoyna - JleHua, 3akoH
3JIEKTPOMATrHUTHOMN 3aKOH

HHAYKIUUA, COXpaHCHUA

OHCPIrur, 3aKOH HpﬂMOHHHeﬁHOFO PaCIIpoOCTpaHCHUA
CBCTA, 3aKOH OTpa)XCHHUA CBCTA, 3aKOH IIPCIIOMIICHUS
CBC€TA; 3aKOH COXpPAaHCHHUA OSHCPIrUH, 3aKOH COXPAaHCHUA
HUMITYJIbCAa, 3aKOH COXpPAaHCHUA DJJICKTPHUYCCKOIro 3apsnaa,
3daKOH COXpaHCHHUSA MAaCCOBOI'0 YHCJIA, IMOCTYJIAThI Bopa,
3aKOH PaaAOaKTUBHOI'O

pacmajna); YBEpPEHHOE

HCIIOJIb30BAaHUE 3aKOHOB
Y 3aKOHOMEpPHOCTEH mpu aHann3e (HU3UYECKUX SBICHHI
U IIPOLIECCOB;

I[IP6 6. BrnageHue OCHOBHBIMH METOAAMU HAyYHOTO
MO3HAHUS, HCIHOJb3YyeMbIMH B (HU3UKE: MPOBOJUTH
MpsiMble U KOCBEHHBIE U3MEPEHUS] (PU3NUECKUX BEIHYUH,
BbIOMpAast ONTUMANIBHBINA CIIOCOO M3MEPEHUsI M UCTIONb3YS

MN3BCCTHBIC MCTOAbI OLICHKHU HOFpGHlHOCTCfI I/I3MepeHI/II71,




IPOBOJUTh MCCIIEJOBAHUE 3aBUCHUMOCTEH (hU3HUecKuX
BEJIMYNH

C HCHOJBb30BAaHMEM TMPSAMBIX HW3MEPEHUH, OOBICHATH
MOJlyYeHHbIE  Pe3yJbTaThl, HUCHONB3Yd (U3NYecKue
TEOpUHU, 3aKOHbl M IOHATHS, M JeNaTb BbIBOJBI;
cobimogarh  mpaBuia  0e3omacHoro  Tpyjaa — Ipu
MPOBEICHUH HCCIICIOBAHU I
B pamMKax y4yeOHOro »OKCHEpUMEHTa H  y4deOHo-
UCCIIEJOBATEIBCKON JEATEIbHOCTH C HCIOJIb30BAaHUEM
U(PPOBBIX U3MEPUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
obopynoBanusi;  cOPMHUPOBAHHOCTH  IMPEICTABICHHUN
0 MeEToAax TOJY4YEHHMs HAay4YHbIX ACTPOHOMHYECKUX
3HAHUI;

I1P6 7. ChopMHUPOBAaHHOCTb YMEHHsI peIIaTh pacyeTHbIE
3aJa4yd  C SBHO 3a/JaHHOM (U3MUYECKON MOJENbBIO,
UCIOJIb3Ysl (PU3NYECKUE 3aKOHBI M MIPUHIIMIIBI; HA OCHOBE
aHalM3a yCIOBMS 3aJayd  BBIOMpaTh  (DU3HYECKYIO
MOJIeNb, BBIACIATh (PU3UUECKUE BEITUYUHBI U (POPMYIIBI,
HEOOXOJIMMBIE NJIsi €€ PEeIIeHHUs, MPOBOJUTH PACUETHl U
OLICHUBAaTh  PEAIBHOCTh  IOJYYEHHOTO  3HAYEHHS
(¢u3nYecKoil BENMYMHBI, pellaTh KaueCTBEHHbIE 3a/1a4H,

BBICTpanBasA JIOTUYCCKHU HCIIPOTUBOPCUUBYIO IICTIOYKY




paccyXJeHHil ¢ Omopoil Ha H3Y4YCHHBIE 3aKOHBI,

3aKOHOMCPHOCTH 1 (bPISI/I‘ICCKI/Ie SABJICHUS

OK 02. Hcmnonb3oBarb

COBpPCMCHHBIC CpCACTBa

MIOUCKa, aHanu3a
u UHTEPIIpETaIuu
uHpopMaIuu

u  uH(}pOpMaLMOHHBIE
TEXHOJIOTUU

Il BBINIOJIHEHUS 3a]a4
npodeccHnoHATEHOM

JCATCIIBHOCTH

JluyHOCTHBIE peE3ynbTaThl JOJDKHBI OTpaxaTb B YacTH
LEHHOCTU HAYyYHOT'O MTO3HAHUS:

- c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKH M OOILECTBEHHOM
MIPAKTHKH, OCHOBAHHOTO

Ha JHUajIore

KYJIBTYP,

CIIOCOOCTBYIOLLIETO ~ OCO3HAaHUIO  CBOEro  MecTa B
HOJHUKYJIBTYPHOM MHUDE;

- COBEpPILICHCTBOBAHME SI3bIKOBOM M YMTATENICKOM KYJIBTYpPBI
KaK Cpe/ICTBa B3aMMOJCHCTBUS MEXIY JIIOJAbMHU U TO3HAHUSA
MUDA;
MeranpeameTHble  pe3ysibTaThl  JOJDKHBI  OTpaXkaTb:
OBnajeHne yHMBEpPCAJIbHBIMU yYEOHBIMU IO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ uHpopmauei:

- BIQJETh HaBbIKAMU MOJy4YeHHs UHPOpMALUU U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISTH
MOWCK, AaHallu3, CHUCTEeMAaTU3allMl0 U  UHTEPIPETaLHUIO
UHPOPMAIIAN PA3IMIHBIX BUJOB U ()OPM IMIPEICTABIICHHS,

- CO3[aBaTh TEKCTHl B PAa3MUYHBIX (opMaTax C ydeToM

Ha3zHaueHUs MHPOpMalMU M IIeNIeBOW ayJAUTOpPUH, BbIOMpas

I[IP6 5. YMeHHe yYMTBHIBaTH TPAHUIBI MPUMEHEHHS
M3YYEHHBIX (PU3MUYECKUX MOJeNeil: MaTepuanbHas TOUKa,
UHEepLMaIbHas CUCTeMa OTCUYeTa, WCANIbHBIN ra3; MOAenu
CTPOEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBIN
NEKTpUYECKUN  3apsii, AlepHas  MOJEIb  aToMa,
HYKJIOHHAsi MOJENIb aTOMHOTO Sapa TpH pPEIICHUU
(u3nuecKkux 3a1ay;

I[TP6 9. CdhopmHupoBaHHOCT, COOCTBEHHOW ITO3UIIMM 10
OTHONIICHHUIO K (pu3mueckoil MHQPOpMAIUH, MOITyIaeMOM
W3 Ppa3HbIX HCTOYHMKOB, YMEHHH  HCIOJBH30BATh
U(pPOBBIE TEXHOJIOTUU AJIS TIOUCKA, CTPYKTYPUPOBAHMUA,
UHTEpIpeTallid ¥ TMpeACTaBlIeHUs] y4eOHOW U HaydHO-
MIONYJIAPHON uHbopMaIuy;

pasBuUTHE yMEHUI

KPUTHUYECKOI0 aHaJIM3a MoJy4aeMoi HHpopMaun




ONTUMAJIFHYIO (JOPMY MPEICTABICHUS U BU3yaIU3allUu;
- OIICHUBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTH HH(OpMAIIHH,

€€ COOTBCTCTBUC MTPABOBLIM U MOPAJIbHO-3THUYCCKHUM HOPMAM,

- UCIIOJIb30BATh CpeacTBa MH(POPMALMOHHBIX
U KOMMYHHMKALIMOHHBIX  TEXHOJOTMH B  pELICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpraHU3allMOHHBIX

3ama4 ¢ CcoOIoJeHHNEM TPEeOOBaHWI DPrOHOMHUKH, TEXHHKHU
0C30MMaCHOCTH, THUTHEHBI, PECYpPCOCOCPEKCHNMS, MPABOBBIX H
ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€301MacHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alIUThl HH)OPMAIIHH,

WH(POPMALMOHHON 0€30MaCHOCTH JTMYHOCTH

OK 03. IInanupoBaTh
u peaT30BBIBATh
COOCTBEHHOE

npoecCHOHAIBHOE U
JMYHOCTHOE pa3BUTHE,
MpeNPUHIMATEIBCKY IO
JesITeNTbHOCTD

B npodeccruoHanbHOU
chepe, HCHOJIB30BATH
3HAHUA MO0 MPABOBOM U

¢dbuHaHCOBOH

JImgyHOCTHBIE PE3YIbTATBl JOJKHBI OTpaXaTb B YaCTHU

AYXOBHO-HPABCTBECHHOT'O BOCIIMTAHUS:

- CHOCOOHOCTh OLCHUBATL CUTyallUlO U  I[IPUHUMATb

OCO3HAHHBIE pELICHUs, OpPHUEHTHUPYSICh Ha  MOPAIBHO-

HpaBCTBeHHI)Ie HOpMBI U IICHHOCTH,
- OCO3HAHHUC JIMYHOTO BKJIaJd B ITOCTPOCHUC YCTOI\/’I‘II/IBOFO
Oymymiero;

MeranpeamMeTHble  pe3yJIbTaThbl JTOJIKHBI OTpaXkaTh:

OBnafieHNe yHUBEPCAIBHBIMY PETYJISATUBHBIMU JIEHCTBUSMMU:
a) CaMOOpIaHU3alMsL:
- CaMOCTOSTENIBbHO

OCYHICCTBJIATH IMMO3HAaBATCJIIbHYO

[TP6 9. CdhopmupoBaHHOCTH, COOCTBEHHOW MO3ULIUH 10
OTHONICHHUIO K (pu3mueckoi MHPOpMAIUH, MOIydaeMOi
U3 pa3HBIX KMCTOYHHUKOB, YMEHHUW  HCIOIb30BaTh
uu(dpoBbIE TEXHOIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS,
WHTEpIpeTali U TpeACTaBICHUS y4eOHOW W HayyHO-
MOMYJISIPHOM uHbOpMaIy;

pa3BUTUC YMCHI/Iﬁ

KPUTHUYECKOT'0 aHaJIN3a MoJIydaeMoi HHPOpMauu




I'paMOTHOCTH
B Pa3JIMIHBIX

JKU3HCHHBIX CUTyaluiIX

JIeATEIbHOCTD, BBISIBIIATD po0GJIEeMBlI, CTaBUTH
u QopMyIUpOBaTh COOCTBEHHbIE 33/1a4yll B 00pa30BaTeNbHOM
JESTENIbHOCTH U KU3HEHHBIX CUTYyalUsX;

- CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEHICHUS MPOOJIeMBbI
C  YYeTOM  MMEIOLIUXCA  PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

-paclMpsATh paMKU y4yeOHOIO MpeAMETa Ha OCHOBE JIMYHBIX
MPEANOYTEHU;

- JleJaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh
OTBETCTBEHHOCTD 34 PEUICHUE;

-CocOOCTBOBaTh ()OPMHUPOBAHHUIO M TPOSBICHUIO IIUPOKOU
SPYIUIMH B Pa3HBIX 00JacCTAX 3HAHUN, IOCTOSHHO MOBBILIATh
CBOM 00pa30BaTeNbHBINA U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh IMpHUEMBbl peIeKCUU Ul OLEHKH CHUTyalluH,
BbIOOpa BEPHOI'O PEIICHUS;

- YMETb OLIEHMBATb PUCKH U CBOEBPEMEHHO NPUHHUMATh
peIIeHus 0 UX CHUXKEHUIO;

B) SMOIMOHAJIbHBIM HHTEIIEKT

- CTPEMJIEHUE K JOCTHKEHHUIO LEIH M YCIEXY, ONTHUMU3M,

WHUIIUATUBHOCTb, YMCHUC ,Z[CIZCTBOB&TB, Hcxoasas M3 CBOHUX




BO3MOKHOCTEI;

- CITOCOOHOCTh TOHHUMATh ASMOLMOHAIIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBATh €TI0 MPU OCYILIECTBICHUN KOMMYHUKAIIUH,
CIIOCOOHOCTH K COUYBCTBUIO U CONIEPEIKUBAHUIO;

- CHOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JPYTUMH JIFOJIbMH,

38.6OTI/ITBC${, IMPOABJIATH HHTCPEC U PA3pCIIaTh KOH(bHHKTBI

OK 04. DddextnBHO
B3aMMO/ICVICTBOBATh

u paborath
B KOJUJICKTUBE

1 KOMaHIC

JImgyHOCTHBIC PE3yJIbTaThl JOJIKHBI OTpaXarTb B YaCTU

ONCHHOCTH HAYYHOI'O ITO3HAHMA:
y‘Ie6HO-HCCHGHOB&TCHLCKOﬁ,

- OBJIAACBAHUC  HABBIKAMU

HpOGKTHOﬁ U COIMaIbHOM JACATCIIbHOCTH,

MeranpeameTHbie pe3yIbTaThI JTOJIKHBI OTpaXkaTh:
OsaznexHue YHHUBEPCATbHBIMU KOMMYHUKATUBHBIMH
NENCTBUSIMU:

0) cOBMeCTHAs JICSITCIIbHOCTD:

- MOHMMAaTh M WCIOJB30BATh MMPEUMYIIECTBA KOMAaHIHOW
Y MHIMBUIyaJIbHOHN paboThI;

- BBIOMpATh TEMaTHKy W METOJbI COBMECTHBIX ICHCTBUU C
YYETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEU KaKIOTO YiieHa
KOJIJICKTHBA,

- OpUHUMATh  [EId  COBMECTHOM  JCSITEIbHOCTH,
OpPraHU30BBIBAThH

U KOOPAUHUPOBATH JIEHUCTBHS 110 €€ JOCTHIXKEHUIO: COCTABIATh

[IP6 10. OBnanenue ymeHusMHu paboTaTb B TpyIIe

C  BBIIIOJHCHUCM  pPa3JIUYHBIX COLOHWAJIBHBIX poneﬁ,
IJIaHUPOBATb pa60Ty T'pyHlIibl, panruoHaJIbHO
pacupeacisiThb ACATCIIBHOCTD B HCCTaHAapPTHLIX

CUTyalusX, aJEeKBAaTHO OLEHMBATH BKJIAJ KaXIOr0 H3
YYaCTHUKOB TPYIIIBI

B pCHICHUC paCCManHBaeMOﬁ HpO6J’IeMH




IJaH JEHUCTBUHM, paclpenesisaTh poOJd C YYETOM MHEHUH
Y4aCTHUKOB, OOCY>KIaTh Pe3yJIbTaThl COBMECTHON PabOTHI;
-OLICHUBAaTh KAaueCTBO CBOETrO BKJIAJa M KaXJOro y4aCTHUKA
KOMaHAbl B 0Omuil pe3yiapTar 1Mo  pa3padOTaHHBIM
KPUTEPHUSIM;

-TpesiaraTb HOBbIE MPOEKTHI, OLICHWBATh WJEH C TMO3UIIUU
HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;
KOOPJMHUPOBATh U  BBINOJHATH paboOTy B  YCIOBHSX
peasbHOTO, BUPTYaJIbHOTO u KOMOMHHMPOBAHHOTO
B3aMMO/ICICTBUS;

-OCYIIECTBJISITh  TMIO3UTUBHOE CTPATETMYECKOE TOBEICHHE
B pa3IUYHBIX CHUTyallUsX, TMPOSBIATH TBOPUECTBO U
BOOOpakeHUE, OBITh NHUITUATUBHBIM.

OBnajieHre YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSIMMU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- NPUHUMAThL MOTHBBI W apTyMEHTBI JPYTHX JIOJCH Tpu
aHaJIN3€e Pe3ybTaTOB IEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOJIeH Ha OMIHOKH;
- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUU APYTOrO

YCI0BCKa

OK 05 OcyuiecTBasTh

YCTHYIO

JIMYHOCTHBIE PE3YJIbTAThl JOJIKHBI OTpaXaTb B YaCTU

9CTECTHYCCKOI'O BOCIIMTAHUA:

I1P6 1. CdopmupoBaHHOCTH NPEACTABICHUNH O pPOJIU

n MCCTC (I)I/I3I/IKI/I U aCTPOHOMUHU B COBpeMCHHOﬁ Haquoﬁ




u IUCbMEHHYIO | - 3CTETHYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, | KAPTUHE MHpa, O CUCTEMOOOpasylomend posiu (U3MKU
KOMMYHUKAIUIO Hay4yHOIO0 M TEXHHYECKOro TBOpYECTBA, CIOpPTa, TpyZda | B pa3BUTHH €CTECTBEHHBIX HayK, TEeXHUKHU
Ha  TOCYIapCTBEHHOM | M OOIIECTBEHHBIX OTHOUICHUH; U COBPEMEHHBIX TEXHOJOTUH, O BKJIAaJ€ POCCUHCKHUX
A3BIKE Poccuiickoil | B 00s1acT TaTpUOTUYECKOTO BOCIIUTAHUS IIPOSIBIIATD! U 3apyOeXHBIX YYCHBIX-()M3UKOB B pa3BUTHE HAYKH;
denepanuu -LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, | IOHHUMaHHe (U3NYECKON CyIIHOCTHM  HaOJII0JaeMbIX
C YYeTOM | UCTOPUYECKOMY M NPUPOJAHOMY HACIEAMIO, MaMATHHUKaM, | SBICHUM  MHKpPOMHpa, MakpoMupa U  MEramupa;
ocoOeHHOCTeH TpaauuusaM HaponoB Poccuu, noctuxkenusm Poccuu B Hayke, | IOHMMaHUE  pOJM  ACTPOHOMHUM B IPAKTHUYECKOM
COLIMAJILHOTO UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE; JeSTEIbHOCTH YesoBeKa
u KyJIbTYpHOTO | MeTtanpeMeTHble  pe3ysbTaThl  JOJDKHBI  OTpaxkaTb: | U JajbHEWIEM HayYHO-TEXHHYECKOM pa3BUTHH, POJIH
KOHTEKCTa OBnagenue YHHUBEpCAIbHBIMU KOMMYHHUKATUBHBIMU | (pU3UKH B (OPMUPOBAHUM KPYTro30pa U (PyHKLIHMOHAIBHOM

JENCTBUSAMU: IPaMOTHOCTH Y€JOBEKa JUIsl PpEHICHUsS MPaKTHUYECKUX

a) o0eHue: 3a1a4

- OCYILECTBJIATh KOMMYHHKAIIMK BO BCeX cepax KU3HU;

- pacro3HaBaTh HeBepOasbHbBIE CPEICTBA OOIIEHUS, TOHUMATh

3HauU€HUE COLUAIbHBIX 3HAKOB, PACIO3HABaTh IMPEINOCHUIKU

KOH(JIMKTHBIX CUTYalMi U cMAT4aTh KOHQIUKTHL;

- pa3BepHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pEHUs

C MCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB
OK 07. CopeiictBoBath | JINUHOCTHBIE pe3ynbTaThl JOJKHBI oOTpaxkarb B dyactu | [IP6 8. CdopMupoBaHHOCT, yMEHUS MPUMEHSTH
COXPaHEHUIO 9KOJIOTMYECKOTr0 BOCITUTAHUS: MOJIyYeHHbIE  3HAHUS [  OOBSCHEHHs]  YCJIOBUH
OKpy’Xaromied  cpefsl, | - cOPMUPOBAHHOCTD IKOJIOTHYECKOM KyJIbTypbl, HOHUMaHHUE | MPOTeKaHUs (PU3MUECKUX SBICHUM B TpUpoOAe U JUIA
pecypcocOepeKeHnto, | BIUSHHUS ~ COLMAIbHO-DKOHOMHUYECKMX  IPOLIECCOB  HA | MPUHATHUA MPAKTUYECKHX pEUIeHHH B IOBCETHEBHON
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HpI/IMeHHTB 3HAHUS | COCTOAHHC HpI/IpOI[HOf/i u COL[I/IaJIBHoﬁ Cpcabl, OCO3HAHUC | ) KU3HU
06 N3MCHCHUU FJ'IO6aJ'IBHOFO XapaKTepa 9KOJIOIrH4YCCKHUX HpO6J‘IeM; JJIA O6eCHe‘IeHI/I${ 6630HaCHOCTI/I IIpu O6paH_[eHI/II/I
KJIMMarTa, NIPUHLUIIBI | - IJIJAHUPOBAHUE U OCYILECTBIICHUE ACUCTBUN B OKPYKAIOLIEH | € OBITOBBIMU npudopamu u TCXHAYCCKMMM
OepexITMBOTO cpele Ha OCHOBE 3HAHMA LEJIed YCTOMYMBOTO PA3BUTHUA | YCTPOWCTBAMH, COXPAHEHHUS 370POBbS M  COONIOJCHHS
IIpOU3BOJCTBA, YCJI0BCUYCCTBA, HOpM OKOJIOTUYECKOI'O ITOBCACHNUS B Opr}KaIOH_[eﬁ cpez[e;
3(1)(1)6KTI/IBHO AKTHUBHOC HCIIPpUATHUC ﬂeﬁCTBHﬁ, IMPHUHOCAIIUX BpCd | IOHUMAHHUC H606XOI[I/IMOCTI/I MMPUMCHCHUA ,I[OCTI/I)K@HI/IFI
JIECTBOBATH OKpYXaIoIIeH Cpeae; buszuKu
B YPE3BBIYAMHBIX | - AKTUBHOE HENPHUATHE JEHUCTBUM, NPHUHOCAIIMX BpEI | M TEXHOJIOIMM I PAMOHAIBHOIO IPUPOIONOIb30BAHUS
CUTYyalHsIX 0pr>KaI-OI_I_[eI71 cpene;

- yMeHI/Ie IIPOrHO3UPOBATH He6J'Ial"OHpI/I}ITHLIe IKOJIOTNMYCCKUC

IIOCJICACTBUA HpeI[HpI/IHI/IMaeMHX I[CﬁCTBPIfI, HpeILOTBpaHIaTI)

ux
IIK®...

3 TIK yxasbiBatorcs B coorBerctBun ¢ ®T'OC CIIO peanusyemoii npodeccu / crienuanbHOCTH
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOH JUCHUIIMHBI H BU/bI Y4eOHOH padoThl

Bua yueOHo# padoThl

Oo0BeM B yacax

O01bemM 00pa3oBaTe/IbHOI MPOrpaMMbl Y4eOHOTO TIpeIMeTa 180
1. OcHOBHOe coep:kanmne* 125
B T.4..

Jlekmuu, ypoku 91
[TpakTuueckue (1ab0paTOpHBIC) 3aHATHS 34
2. CamocTosTeibHas padoTa o0yuyalonierocs (Bcero) 25
3. Ilpogheccuonanvno  opuenmuposanHoe  cooepoicanue 58
(codeporcanue npukiaoHo20 Mo0ys)>

B T.4.:

Teopernueckoe o0yueHue

[TpakTuyeckue (JlabopaTopHbIE) 3aHITUS

WuauBuayanbHbINA TPOEKT (Oa/mem)

I[IpomexyTouHas aTTecTalusa — 30

sk3aMeH/nnuddepennupoBannblii 3avet (1, 2 cemectp) ©

4 OcHoBHOE cofiepKaHUe BKIIOYAET COJIEpKaTeNlbHBIE JUHAU 10 ydeOHOMY npeameTy «Dusuka» (06a30BEI ypOBEHS)
denepaibHON 00pa30BaTEIBLHON MPOTrPaMMBI CPETHETO OOIIEro 00pa3oBaHMs, YTBEPKIECHHOW MpHKa3oM MUHHUCTEPCTBA
npocBemeHus Poccuiickoit @enepanmm ot 18 mas 2023 . N 371 (B penakuun [Ipukaza Munnpocsenienust Poccun ot 9

okTs0ps 2024 1. N 704).

5 TIpodeccroHanbHO OPHEHTHPOBAHHOE COAEPKAHME MOMKET OBITH pachpenelNeHo Mo pasienaMm (TeMaM) Win

CKOHIICHTPHUPOBAHO B paszjere [IpukinaaHoi Moayib.

6 Mdopma NPOMEKYTOYHOH aTTECTALMM W KOJNMYECTBO 4YaCOB, OTBOJAUMBIX HA €€ IPOBEICHHE, PErJaMEHTHPYHOTCS

yueOHbIM tutanom OIT CITO




2.2. TemaTnueckuii JIaH U coiep:kanue yyeOHou qucuumianubl «PU3UKA»

HaumenoBaHue pa3jie/ioB

Conep:xanue yueOHOro Marepuaia (OCHOBHOE U PO ecCHOHAIBLHO

O0BbeM yacoB

®opmupyemble o01IHe U

U TeM OpPMEHTHPOBaHHOE)/, 1a00paTOPHbIE H NPAKTHYECKUE 3aHATHS, npogeccHOHANLHbIE
NMPHUKJIATHONA MOAYJIb (MPU HAJIUYNH) KOMIETeHIIHH
! 2 3 4
Pa3znen 1. dusuka u MeTOIbI HAYYHOT0 MO3HAHUS
Tema 1.1 Coaep:xxaHue yueOHOIro MaTepHaJia: 4
Beenenne ®u3zuka - Hayka O npupoae. HaydHble MeTOabl ITO3HAHMSA
OKpy»karoiero mupa. Posib 3KcnepuMeHTa MW TEOpUM B Ipolecce
MO3HAHUSL TPHUPOJBL. OKCIepuMEHT B (usmuke. MoxpenupoBanue
dbusnyeckux sBiIeHUM K npoueccoB. Hayunsle runoressl. Ousnueckue
3aKOHBl U TEOpPHUM. ['paHMIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. 2 OK 03
[Mpunmun cootBercTBUsi. Ponms m mecto (usukm B (GopMHpPOBAHUHU OK 05
COBPEMEHHOU HayYHOW KapTUHBI MUDPA, B MPAKTUYECKON NEATEINBHOCTH
Joen
CamocTosTenbHas paboTa 00y4yarouXxcs: MOTYYUTh IPOU3BOIHBIE 2
eanHubl B cucreMe CH.
Paznea 2. Mexanuka 25
Tema 2.1 Copepxanue y4eOHOro MaTepmuasa:
Kunematuka Mexanuueckoe — nBukeHHEe.  OTHOCUTENBHOCTh  MEXaHHMYECKOIo OK 01
nemxeHus. Cucrema orcyera. Tpaekrtopus. Ilepemenienue, ckopocThb OK 02
(cpemHsisi  CKOpOCTb,  MIHOBEHHas  CKOpPOCTb) U YCKOpEHHE OK 04
MaTepHaJbHOW TOYKH, MX MPOEKIMH HA OCH CHCTEMBbl KOOpAMHAT.* 5 OK 05
CrioxxeHue InepeMeleHnd U CII0KEHUE CKOpocTed. PaBHOMepHOE M OK 07

PaBHOYCKOPEHHOE NpSMOJIMHEHHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT,  CKOPOCTH, YCKOpEHHS, NyTH U  INepeMeUIeHHs
MaTepHajJIbHOH TOYKM OT BpeMmeHH. CB0OO/HOE mMajeHue. YCKOpeHue

" ObpazoBaTeIbHas OPraHU3aLKs BIIPABE CAMOCTOATENBHO OIPEAENIATh HOCIEI0BATEILHOCTh H3yUEH S Pa3IeloB U TeM, BXOIANIMX B HHX, a TAK)KE HePEpaclpeelarh KOJITIECTBO
4acoB JJIsl OCBOCHHSI OOYYalOUIMMHCS Y4eOHOro Marepuaia, C y4eTOM JIOTHMKH (OPMUPOBAHHUS MPEAMETHBIX PE3yJbTaTOB, OOLIMX W MNPO(GECCHOHATBHBIX KOMIETEHIINH,
MEXIPEIMETHBIX CBSI3EH C IPYTUMH TUCIUTUTMHAMHA 0011e00pa30BaTeIbHOr0 U 00MenpodecCHoHATBHOTO IuKIoB yaeoHoro miaHa OIT CIIO.




cBobomgHoro maneHus. KpuBonwHelHOe JBUXKECHHE. J[BIKeHUE
MaTEpUaIbHOW TOYKH IO OKPYKHOCTH C IIOCTOSHHOM IIO MOZYIIO
CKOpPOCTBIO. YIUIOBass CKOPOCTb, JIMHEWHas cKopocTs. Ilepuox u
yacToTa obpanieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE

HpaKTI/I‘IeCKI/Ie 3aHHTI/IH8

[TpakTueckue paboThI:

N3mepenne MraoBeHHOW ckopoctu. MccienoBanue COOTHOIIEHUS
MEXAY MyTSAMHU, IPOUICHHBIMU TEJIOM 3a IOCIEAOBATEIIbHbIE PaBHbIE
IIPOMEKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBHJKEHHMM C HAYaJIbHOMN
CKOpPOCTbIO, paBHOM Hymw0. M3yueHue NBHKEHMs IIapuKa B BS3KOH
KUIKoCTU. M3ydueHue ABUKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.
TexHu4eckue yCTpOHCTBA U MPAKTUUYECKOE MPUMEHEHHE: CIUIOMETP,
ABVOKCHUC CHApAOOB, LCIIHBIC U peMéHHHG nepeaayu. Texandueckne
YCTPOWCTBA U MPAKTHUECKOE IMPUMEHEHHUE: MOIIIMIHUKU, IBUKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB. T€XHHUECKHE YCTPOUCTBA U IIPAKTUYECKOE
IIPUMEHEHHUE: IOIIUITHUKH, IBUKEHUE HCKYCCTBEHHBIX CITYTHUKOB

CamocrosTenbHas paboTa 00yJaronuxcs: HIOBTOPEHHE, 3aauH,
3aM0JIHUTh CPABHUTENbHYIO TAOIHUILY IPSIMOIMHENHBIX JTBUKEHHUH.

Tema 2.2
JInHAMHKA

Copepxxanue yueOHOro MaTepuaJa:

IIpunuun ortHocurensHocTH ['amuited. Ilepseiii 3akoH HbrotoHa.
WNnepunanbHele cucreMbl orcyera. Macca tena. Cuma. [lpuHiun
Cynepnosunuu cui. Bropoi 3akoH HeroToHa 11 MatepuaabHON TOUKHU
B uHepuuanpHoi cucteme orcuera (MCO). Tperuii 3akon HeroToHa mmst
MaTepHaJbHBIX TOYEK. 3aKOH BCEMUPHOTO TAroTeHus. Cuna TsxecTu.™
ITepBas kocMuueckast ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Bunbl TpeHus (1MOKosl, CKOJbXeHus, kaueHus). Cuia
TpeHus. Cyxoe TpeHue. Cuiia TpEeHMsS CKOJBXKEHUS M CUja TPEHUs
nokosi. Koadpdunment tpenus. Cusia CONPOTUBIEHUS NPHU JABHKECHUU
TeJa B KMAKOCTH wmiM rase. IloctymarenpHoe M BpamiaresbHOE

8 Yacel MPAKTUICCKUX pa60T YYTCHBI B COACPIKAHNUN yqe6H0ro MaTtepuajia 1 BXOJIAT B 0611166 KOJIMYECTBO 4aCOB I10 TCMC.
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JABUXKCHUC a0COJIFOTHO TBEpAOro Teia. MOMEHT CHJIBI OTHOCHUTEILHO
OCH BpallCHUA. IIneyo cumel. YciaoBus paBHOBECHUA TBEPAOI'O TEjiIa B
HNCO

HpaKTI/I‘ICCKI/Ie 3aHATHUA

[Tpaktuyeckue pabotbl: M3yueHue nBHKEHHs Opycka MO HAKIOHHON
IUTOCKOCTH TOJ ICHCTBUEM HECKOJIBKHX CHII. TexXHHYecKne yCTpOHCTBa
U TPAKTUYECKOE  IMPHMEHEHHE: NOJIINITHUKY,  JBI)KEHUE
MCKYCCTBEHHBIX CITyTHUKOB

JlaGopaTopHble 3aHATHSA

JlaGoparopHas pabota 1. MccienoBanne 3aBHCUMOCTH CHJI yIIPYTOCTH,
BO3HHKAIOIINX B IIPY)KHHE U PE3NHOBOM 00pasle, OT UX Je(opMaliuy.
JlaGopatopnast pabora 2. WcciemoBaHue YCIOBUHA pPaBHOBECHS
TBEPAOTO TeJla, UMEIOLIETO OCh BPAIICHUS

CamocrosiTenpbHas paboTa 00yJaronumxcs: y4eOHHK, 3aJa4H.

Tema 2.3
3aKoHbI COXpaHEeHHs B
MeXaHHMKe

Copepxxanue yueOHOro MaTepuaJa:

Mexanuueckass paboTa U MOIIHOCTb. KuHeTndeckas »Heprus.
[TorenunanbHas 3Heprus. 3aKOH COXpaHEHUS! MEXaHUYECKOW dHEpruu.
PaGoTta cuibl TsKECTM W CHIIBI ynpyrocTd. [IpumeHeHHe 3aKOHOB
coxpaHeHus. lcrnonp3oBaHME 3aKOHOB MEXAHUKH ISl OOBSACHEHUS
JIBYDKEHUS! HEOSCHBIX Tell M JUIsSl pa3BUTHSI KOCMHUYECKUX MCCIIEI0BaHMIH,
IPaHULbl TPUMEHUMOCTH  KJIacCHYeCKOM MexaHukdu. Hmmyinbe
MaTepHaIbHON TOYKH (TeJsa), CHCTEMbI MaTepUaIbHbBIX TOUeK. MIMITynbC
CWJIBI U W3MEHEHHE MMITyJbca Tejla. 3aKOH COXpPaHEHUs HMITYJIbCa.
PeaktuBHoe  nBmkeHue. PaGora  cwibl. MOIIHOCTH  CHIIBI.
Kunernyeckas sHeprusi MarepuanbHoil Touku. Teopema 00 M3MEHEHUU
KuHeTndecko »Hepruu. lloreHumanbHass sHeprus. IloTeHumanbHas
SHeprusi ynpyro nedopMupoBaHHOM MpykuHbL. [loTeHnManbHas
SHEprusi Tejda BOMM3M MOBepxXHOCTH 3emiH. lloTeHuuanbHble |
HenoTeHUualnbHble CUibl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHUJ C
U3MEHEHHEM MEXaHMYECKONM OJHEPruu CHUCTEMbl Tell. YIpYrue u
HEYNPYTue CTOIKHOBEHUS ™
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[IpakTrueckue 3aHATUS

[TpakTuyeckue paboOTHI:

N3yuenue cBsA3M CKOPOCTEH TeN IpH Heynpyrom ynape. McciaenoBanue
CBsI3U PaOOThI CUJIbI C U3MEHEHHUEM MEXaHWYECKOM FHEPTUU Tea.
TexHu4ecKkne yCTpPOWCTBA W TMPAKTHYECKOE IPUMEHEHHE: BOJOMET,
KOIlep, MPY>KUHHBIA MUCTOJIET, JIBH)KCHHE HMCKYCCTBEHHBIX CITYTHUKOB
U PaKer.

Hcnonp30oBaHne 3aKOHOB MEXAHMKH IS OOBSCHEHHUS JIBMKCHHS
HEOECHBIX T M JIJIS Pa3BUTHUS KOCMHYECKUX HCCIICIOBAHUMN, TPAHUIIBI
MIPUMEHUMOCTH KJIACCUYECKON MexaHuKu. MIMuTalusi HeBECOMOCTH

JlaGopaTopHble 3aHATHSA

JlaGopatopnast pabora 3. HccrmemoBanue cBA3U pabOThl CHUJIBI C
U3MCHCHHEM MEXaHWYECKOW SHEPrHM Teja Ha IMPHMEpE pPacTsDKECHUS
pE3MHOBOIO XIyTa

CamocrosiTenpHas paboTa 00yJaronuxcs: yaeOHUK, 3a1a4u

Pasnea 3. MosekyasipHasi pu3HKa 1 TEPMOJIHHAMHUKA

24

Tema 3.1
OCHOBBI MOJICKYJISIPHO-
KHHETH4YeCcKOoii Teopun

Copaepxxanue yueOHOIro MaTepuaJa:

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU M HX
ombITHOE  oOocHOBaHWe. bpoyHoBckoe  aBmxkenue. [uddysus.
XapakTep ABW)KEHHS M B3aMMOJEHCTBHS 4acTHIl Bemiectsa. Mopenn
CTPOEHHS Ta30B, >KUJIKOCTEH U TBEPAbIX TE€I U OOBSICHEHUE CBOMCTB
BELIECTBA HAa OCHOBE 3THUX Mozened. Macca M pa3Mepbl MOJEKYIL.
KonuuectBo BemectBa. [locrosanas ABoranpo. TemnoBoe paBHOBECHE.
Temneparypa u ee usmepenue. lllkana remneparyp Llenscus. Moaens
uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON
TEOPUHM HJICAIBHOr0 Ta3za. AOCONIOTHAs TeMmIeparypa Kak Mepa
CpelHel KUHETUYECKOW IHEepruM TEIUIOBOTO JBM)KEHMSI YacTHUIl rasa.
[kana Ttemneparyp KenbBuna. ['a30Bble 3akoHbl. YpaBHEHHE
MenneneeBa-Knaneiipona. 3akon  [lanerona. M3ompoueccsl B
U/IeaIbHOM T'a3e C MOCTOSHHBIM KOJIMYEeCTBOM BelecTBa. [ paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa™

OK 01
OK 02
OK 03
OK 05
OK 07
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[IpakTrueckue 3aHATUS

[TpakTuyeckue paboOTHI:

M3mepeHne Macchl BO3/ayxa KiIacCHOW KoMmHare. lccienoBaHue
3aBUCHMOCTH MEXJy IapaMeTpaMu COCTOSIHUS Pa3peKEHHOro Tasa.
TexHuueckue ycTpOWCTBA M MPAKTUUECKOE IPHUMEHEHHE: TEPMOMETD,
OGapometp

CamocTtosTenbHas paboTa o0ydaroumxcs: Y4eOHUK, 3a1a4H.

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabora 4. OmpeneneHne Macchl BO3AyXa B KJIACCHOU
KOMHAaT€ Ha OCHOBE HW3MEPECHHH o0O0beMa KOMHATBHI, JaBJICHHS |
TEeMIIepaTypbl BO3/lyXa B HEM.

JlaboparopHas pabGotra 5. UccrnenoBaHue 3aBHCUMOCTH — MEXAY
napaMeTpaMM COCTOSIHUSL Pa3pesKEHHOro rasa

Tema 3.2
OCHOBBI TEPMOIMHAMUKH

Coaep:xxanue yueOHOro MaTepHaJia:

Buyrpennsist aneprus. Pabora u remnonepenaya. KonnduecTBo TEMIOTHI.
VYpaBHeHue TtemnoBoro OanaHca. IlepBoe Hayaso TEpPMOJIMHAMMKH.
AnuabatHbiii nponecc. Bropoe Hawano TepMmoanHamuku. TemnsoBbie
neurareny.  KIIJ[  TtemutoBoro  aBurarens. OxpaHa  NOpUPOJBL.
TepmonnHamuueckas cucrema. BnyTtpeHHss SHEprus
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOObI ee n3MeHeHus. KomauuecTBo
TEIUIOTHl U paboTa. BHyTpeHHSS 3HEpPrusi 0AHOATOMHOTO HJI€ATbHOIO
raza. Buzael Temonepenaud:  TEIUIONPOBOJHOCTb,  KOHBEKILHS,
u3NlyuyeHue. YelbHas TemI0eMKOCTh BelecTBa. KoanuecTBo TemnoTs
npu Temonepenade. Ilonstue o0 anmabatHoM mporecce. IlepBbiit
3aKOH TepMOAMHAMUKH. [I[puMeHeHne nepBoro 3akoHa TEPMOAMHAMUKHI
K n3omnporeccam. I'paduyeckas unTeprperaus paboTsl rasa. Bropoi
3aKOH TepMoAMHaMHUKH. HeoOpaTuMocTh mHpoIleccCOB B MIPHUPOJIE.
TeroBple MammuHbl. [IpuHIUOBI  AEWCTBHA TEIUIOBBIX  MAllMH.
[IpeoOpa3zoBanusi 3HEpruM B TEIIOBBIX MammHaX. Koaddurument
MOJIE3HOTO JAeWcTBUA TeruoBoll MamuHbl. Ilukn Kapro u  ero
KOO PUITMEHT TOJE3HOTO JEHCTBHs. DKOJOTHYECKHE MPOOIEeMbI
TEIIOdHEpreTUkU.  TexHuueckue  yCTpoMcTBA M IPAKTHYECKOE

OK 01
OK 02
OK 03
OK 05
OK 07
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OpUMEHEHHEe:  JBUTaTeNlb ~ BHYTPEHHErO  CrOpaHHs,  OBITOBOM
XOJOAWJIBHUK, KOHAULIMOHEP™

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabota 6. M3MepeHue yieabHON TEMI0EMKOCTH

CamocTosTenpHas padoTa o0ydaromuxcs: y9eOHUK, 3a1a4n

Tema 3.3
ArperaTHbie COCTOSTHUSA
BelllecTBa
U ¢azoBbie
nepexoabl

Conep:kanue y4eOHOIro MaTepuaJa:

[TapooOpa3oBanne u  KoHAeHcauus. lcmapeHne W KUIIGHHE.
AOcomoTHasT ¥ OTHOCHUTENbHAs BJIAXXHOCTh BO3Ayxa. HachllieHHbIN
nap. YaeneHas ~ TEIOTa  MapooOpa3oBaHUS. 3aBUCUMOCTh
TEeMIIepaTypbl KUNEHUs OT AaBieHus. Trepaoe Teno. Kpucrammmueckue
u amopduble Tena. AHM3OTPONUS CBOWCTB KpHUCTAUIOB. JKuukue
KpUCTaJUIbIL. CoBpeMeHHbIE MaTepHuabl. [1naBnenue u
KpUCTaJIM3anus. YJenbHas TeruioTa miasieHus. CyOnumanus.
YpaBHeHHe TEII0BOro OanaHca

[IpakTueckue 3aHATHS

[TpakTuyeckas pabota: TexHMueckue YCTpOMCTBa M MPaKTHUYECKOE
IPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU
IIOJIy4YEHUsI COBPEMEHHBIX MaTEpUaJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH

CaMocTosTenpHas pa60Ta 06y‘{aIOH_II/IXC$IZ y‘IC6HI/IK, BBIPpACTUTHL OOMa
KpHUCTaJlJI COJIM W OMMUCATh IMPOLECC KPpUCTAIN3alHH. IToaroroBka K
3a4UCTy 1o pasaciny «MOJ’IeKy.H}IpHaH (1)1/131/11(3 u OCHOBBEI
TCPMOAMHAMHKH

OK 01
OK 02
OK 03
OK 05
OK 07

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 7. OnpeneneHue BIaXXHOCTH BO3IyXa

Pa3nen 4. DjekTpoanHAMHUKA

29
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Tema 4.1
DJIeKTPOCTATHKA

Copaepxxanue yueOHOIro MaTepuaJa:

DJeKTpu3anus Tejl. DJIeKTpU4YecKuil 3apsi. JBa BUlla AIEKTPUUECKUX
3apsaaoB. [IpoBOIHUKM, AMAIEKTPUKM U TOJIYNPOBOJHUKU. 3aKOH
COXpaHEHHUs JEKTPUUECKOTo 3apsiaa. BzanMonelicTBue 3apsaaoB. 3akoH
Kynona. ToueuHbIl 3lEKTpUYECKUN 3apsl. OJIEKTPUUECKOE IOJIE.
HanpspkeHHocTh  anekTpuyeckoro moiid. [lpuHuun —cyneprno3unuu
AIIEKTpUYECKUX NoJied. JIMHUY HanpsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
PabGora cun »snexrpocratnueckoro mnois. [lorenuman. Pasnocth
NOTeHUUANOB. [IpOBONIHUKM U JOUAIEKTPUKU B 3JIEKTPOCTATUUECKOM
noJe. JlusnekTpudeckass — MPOHULAEMOCTb. DIEeKTPOEMKOCTb.
Konzgencarop. D1€KTpOEMKOCTh IIJIOCKOIO KOHJAEHCATOpa. OHEpPrus
3apsHKEeHHOTO KOH/IeHcaTopa™

HpaKTI/I‘{CCKHe 3aHATHUA

H3MmepeHne 2IeKTPOEMKOCTH KOHAEHCAaTOpa. TeXHUUeCKue yCTpOHCTBa
U IPAaKTUYECKOE  IIPUMEHEHHWE:  DJIEKTPOCKOI,  JJIEKTPOMETP,
ANIEKTPOCTaTUYECKas  3alluTa,  3a3eMJIEHHE  3JIEKTPOIpuOOpoB,
KOH/JIEHCATOp, KOIIMPOBAJIBHBIN annapar, CTpPyHHBINA IPUHTED

CamocrosrenbHas paboTa o0yyaroumxcs: yaeOHUK, H300pa3uTh
rpadu4ecKy KapTUHBI AJIEKTPUYECKHUX MO Pa3TUUHBIX CUCTEM
3apsII0B.

JlabopaTopHble 3aHATHS

JlaGopaTtopHast pabota 8. M3MepeHue 31eKTPOEeMKOCTH KOHAEHCaTOpa

OK 01
OK 02
OK 03
OK 05
OK 07
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Tema 4.2
IHocTossHHBIN
3JieKTpruYecknid TOK. Toxku
B PA3JIMYHBIX cpefax

Copaepxxanue yueOHOIro MaTepuaJa:

DONEeKTPUYECKU TOK. YCIOBHS CYUIECTBOBAHUS DJIEKTPHUUYECKOrO TOKA.
Ucrounnku Toka. Cuna Toka. [locrossHubiil Tok. Hanpsbkenue. 3akoH
Oma s ydacTka 1enu. DJIEKTPUUYECKOEe COMPOTHUBICHUE. YIEIbHOE
compoTuBiieHue  BewlecTBa. IlocienoBarenpHoe,  mapauieabHOE,
CMEIIIaHHOE COEIMHEHHE MPOBOJHUKOB. PaboTa 3/IeKTPHUUECKOro TOKa.
3akon  JDkoynsa-Jlenna.  MOIMHOCTH  DJIEKTPUYECKOTO  TOKA.
DNEKTPOABMKYIAs CUJla U BHYTPEHHEE COIMPOTUBJICHHE HCTOYHHKA
Toka. 3akoH Oma Juisi MONHOM (3aMKHYTOM) BJEKTPUYECKOM Lemnu.
KopoTkoe 3ambikanue. ODIEKTPOHHAs MPOBOAMMOCTh  TBEPJBIX
METaJIJIOB. 3aBUCUMOCTb COIPOTHBJICHUSI METAJUIOB OT TEMIIEPATypBhI.
CBepXxnpoBOIUMOCTb. DNEKTPUYECKHii TOK B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX ITy4koB. [lomynpoBognuku. CoOCTBEHHAsI U pUMeECHast
MPOBOAMMOCTh  TOJYIPOBOJAHHUKOB. CaoiicTBa  p-Nh-mepexoja.
[TosrynpoBoIHUKOBBIE PUOOPBI. DNEKTPUUYECKUI TOK B pacTBOpax M
paciuiaBax  3JEKTPOJIUTOB.  OJIEKTPOJIUTHYECKAs  JUCCOLMALUA.
OneKkTponu3. ODNEKTpUYecCKuid TOK B Tazax. CaMOCTOATENbHBIN U
HECaMOCTOSITEIbHBIN pa3psi. Monnus. [Tnazma™

ITpakTHyeCcKue 3aHATHS

[TpakTuyeckas paboTta: TexHHMUECKHME YCTPOMCTBA M MPAKTUYECKOE
IIPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAaT, HCTOYHUKHA TOKa,
3IIEKTPOHArpeBaTeIbHble MPUOOPHI, AIEKTPOOCBETUTENbHBIE MTPHOOPHI,
TEPMOMETP CONPOTUBIICHUS, BaKyyMHbIH JMOJA, TEPMHUCTOPBHl U
(oTOpPE3UCTOPBHI, MOJYIPOBOIHUKOBBIN IMOJ1, TAJIbBAHUKA

JlaGopaTopHble 3aHATHSA

JlaGopatopHass pabGota 9. I3ydeHHe CMEIIAHHOTO COEIUHEHHUS
PE3UCTOPOB.

JlaGopatopHass pabGorta 10. 3mepeHue »>IEKTPOABIKYIIEH CHIIBI
HCTOYHHKA TOKA U €T0 BHYTPEHHETO COMPOTHBIICHHUS.

JlaGopatopHas pabota 11. HaGmoieHue 31eKTponusa

OK 01
OK 02
OK 03
OK 05
OK 07

| cemectp:

MaKCHMAaJIbHAsI HArPy3Ka:

68
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Oo0s3aTesIbHAsI HATPY3Ka:

53

Jleknun:

37

ﬂaﬁopaTopHme JaHATHUA:

16

CamocTosiTesibHasi padoTa

15

Tema 4.3
MarHuTHoe IoJIe.
JIeKTPOMArHUTHAas!
HHAYKIHS.

Conep:kanue y4eOHOT0 MaTepuaJia:

IlocTossHHBIE MarHuTBl. B3amMOAEHCTBHE MOCTOSHHBIX MAarHHTOB.
MarnutHoe mone. Bektop MarHuTHOM —uHAyKuuu. IIpuHImn
CYNEPIO3UI[MM MAarHUTHBIX TMOJed. JIMHMM MAarHUTHOM WHIYKUUU.
Kaptuna nuHHII MarHUTHOW MHAYKUWU TOJA MOCTOSHHBIX MarHUTOB.
MarnuTtHoe mojie MnpoBOAHMKA ¢ TOKOM. KapTuHa IWMHUNA WHIYKUUU
MarHUTHOTO TOJISI JIMHHOTO MPSIMOTO IPOBOAHUKA M 3aMKHYTOTO
KOJIBLIEBOI'O TMPOBOAHMKA, KaTyllku ¢ TokoM. OmbiT Opcrena.
B3aumoneiictBue npoBoaHUKOB ¢ TokoM. Cuna Ammnepa, ee MOIyJb U
HarnpaBieHue. Cuna Jlopenua, ee MoJlynb U HamnpaBiieHHE. J[BUxkeHUe
3apsDKEHHOW YacTUIIBI B OJIHOPOJIHOM MAarHUTHOM rosie. PaGora cuiibl
Jlopenua. SIBieHue smeKTpOMarHUTHOM HMHAYKUMU. [loTOK BekTopa
MarHUTHOM WHAYKIUU. ODJEKTPOABMKYINAS CHJIAa HHAYKIUH. 3aKOH
ANEKTPOMAarHuTHOM uHAYKIMM Papanes. BuxpeBoe snekrpuueckoe
nosie.  DNEKTPOABMXKYINAs CUJAa HWHAYKIMA B  MPOBOJHUKE,
JBWXKYIIEMCS TOCTYHATEJIbHO B OJHOPOJAHOM MAarHUTHOM IIOJIE.
IIpaBuno  Jlenma. MHAYKTUBHOCTh.  SIBI€HME  CaMOWHAYKLUH.
DNEKTPOABMKYILAS CUJIAa CAMOMHAYKIIMU. DHEPIrUsi MarHUTHOTO IO
KaTYIIKA C TOKOM. DJIEKTPOMArHuTHOE TOJIe

ITpakTHyeCcKue 3aHATUS

[TpakTuyeckas pabota: TexHHUUECKHME YCTPOMCTBA M MPAKTUYECKOE
IpUMEHEHHUE: MIOCTOSTHHBIE MarHmThl, ANIEKTPOMAarHuThlI,
DIIEKTPOJIBUraTElb, YCKOPHUTENH 3JIEMEHTAPHBIX YacTHIL,
WHIYKITMOHHAS 11eYh

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
OK 03
OK 05
OK 07
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JlaGopatopnast pabora 12. VccrnenoBanue MAEUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM.

Jlaboparopuas paborta 13. M3ydeHwe sBIECHUS JIIEKTPOMATHUTHOU
WHTYKITUS

CamocTosTenbpHas pabota o0yyaroumxcs: y4eOHUK, 3a/1a4u

Pasgea 5. Kosie0anus v BOJHBI

38

Tema 5.1 Mexauuueckue u
3JIEKTPOMATHUTHBbIE
KoJ1e0anus

Coaep:xxanue yueO0HOro MaTepHaJia:

Konebarenpnass cucrema. CB0OOOIHBIE MEXaHHMUYECKHE KOJICOAHMUS.
['apmonnueckue konebanusi. Ilepuona, wacrora, amrmmutyga u Qasa
koneOanuii. [IpyKuHHBIM MasSTHUK. MareMaTHYeCKHid MAasTHUK.
VYpaBHeHne rapMoHuyeckux konebanuii. [IpeBpaiienue sHepruu npu
rapMoHnueckux kosnebanusx. KomnebarenpHblii koHTYp. CBOOOAHBIC
3JIEKTPOMArHUTHBIE KOJIEOaHUsI B UJCAIbHOM KOJe0aTeIbHOM KOHTYpE.
AHamorust  MEXIy ~ MEXaHMYECKUMU M DJIEKTPOMArHUTHBIMU
konebanusiMu. Dopmyna Tomcona. 3akOH COXpaHEHUS DSHEPTUU B
ueanbHOM KojebareiabHOM KOHType. [IpencraBieHue o 3aTyxarommx
KoneOaHusX. BuIHyXJIeHHBIE MexaHWdeckue konebanus. Pe3oHaHc.
BoiHyKIeHHBIE 3JEKTpOMarHuTHble KosiebaHus. llepeMeHHBIH TOK.
CunHycouganbHbli EpEeMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEEe 3HAUYEHHE CUJIBI TOKA M HAIMPSHKECHUS.
Tpanchopmarop.  IlpowsBoactBo, mepegadya ©  MOTpedlieHHe
ANEKTPUYECKON IHEPTrUU. DKOJOTHYECKHE PUCKH TPH TPOU3BOJICTBE
ANEeKTpUUecKoil sHeprun. KyiabTypa UCHOIb30BaHUs 3JIEKTPOIHEPTUU B
MTOBCETHEBHON KU3HU ™

HpaKTI/ILIeCKI/Ie 3aHATU

[Tpaktuyeckas pabdora: TexHuueckue ycTpoHCTBa U MPAKTHYECKOE
MIPUMEHEHHUE: AIEKTPUIECKUIl 3BOHOK, FeHepaTOp MePEMEHHOT0 TOKa,
JIMHUM dJIEKTponepead

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota 14. MccaenoBanue 3aBUCMOCTH NIEPUOJIA
MaJbIX KojeOaHui Ipy3a Ha HUTHU OT JJIMHBI HUTH U Macchl Ipy3a.
JlaGoparopHas pabota 15. MccaenoBanyue NepeMeHHOT0 TOKa B LIEMH U3

OK 01
OK 02
OK 03
OK 05
OK 07
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MOCJICHAOBATCIIbHO COCAMHCHHBIX KOHACHCATOPA, KATYIIKH U PE3UCTOpA

Tema 5.2 Mexanuueckue u
3JIEKTPOMATHUTHBbIE
BOJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia:

Mexanuyeckue BOJIHBI, yclIoBUs pacripocTpanenus. [lepuoa. Cxopocts
pacrnpocTpaHeHUs M JUIMHAa BoOJIHBL. [lomepeunble W MPOAOJILHBIE
BOJIHBL. HTepdepenius u AUPPaKIUs MEXaHUYECKHX BOJH. 3BYK.
Ckopocth 3Byka. I'poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI M3TyUYECHUS DJIEKTPOMArHUTHBIX
BOJIH. B3zanmHuas opuenranus BektopoB E, B, v B anexTpoMarHuTHON
BostHe. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPEIOMIICHUE,
MOJISIpU3aIus, nudpakius, uHTepdepeHIus. CxkopocTb
ANEKTPOMAarHUTHBIX ~ BOdH.  Illkanma  97IEKTpOMArHUTHBIX ~ BOJIH.
[TpuMmeHeHre >IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIIHIIBI
pamuocBs3M M TeNeBUACHUSA. Paauonokanus. DIEKTPOMarHUTHOE
3arpsi3HEHNE OKPY>KarolIei cpeap™

[IpakTrueckue 3aHATUS

[TpakTnueckast pabota: TexHMUYECKHE YCTPOWCTBA M MpPaKTUYECKOE
[IPUMEHEHUE: My3bIKaJIbHbIE ~ HWHCTPYMEHTBI,  YJIbTPa3ByKOBasd
JUAarHOCTHKAa B TEXHUKE W MEIUIUHE, pajxap, paguonpUEMHUK,
TEJIEBU30D, aHTeHHa, TesnedoH, CBY-neup

CamocrosiTenbHas paboTa 00yJaronuxcsi: MOArOTOBKA K 3a4ETy 0
pazneny «Konebanus u BOTHBDY

Tema 5.3
Ontuka

Copaepxxanue yueOHOIro MaTepuaJa:

['eomeTpuueckas ontuka. [IpsMonuHeliHOe pacnpocTpaHEeHHE CBETa B
onHoponHoM cpene. Jlyud cBera. TodeuHblli HCTOYHHMK CBeETa.
OtpakeHue cBera. 3akoHbl OTpakeHMs cBera. llocTpoeHue
M300paXeHU B IUIOCKOM 3epkane. l[Ipemomienue cBera. 3aKOHBI
npenomiieHus: cBeta. AOCONIOTHBIN MOKa3arens npenomiieHus. [lonHoe
BHYTpPEHHEE OTpakeHHe. lIpenenpHbIl yroa IOJHOrO BHYTPEHHETO
orpaxkenus. ucnepcus cBera. CiaoxHbIil coctaB Genoro ceera. L[Ber.
Coluparonue ¥ paccewBaromue JTUH3bL. ToHKas nuH3a. DOoKycHOE
paccTossHME U ONTHYeCcKass Cuia TOHKOM JswmH3BL [locTpoenue
M300paKCHUI B COOMPAIOIMX M pacCEeUBAIMX JHH3aX. Dopmyra

OK 01
OK 02
OK 03
OK 05
OK 07
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TOHKOM  JIMH3bl.  YBEJIWYEHHUE, JaBaeMoe JHUH30d. I[lpenensl
IPUMEHUMOCTH  TI€OMETPUYECKOM  ONTUKHA. BoyHOBas  onruka.
Wntepdepennust  cBeta.  KorepeHTHble  MCTOYHHMKH. Y CIOBHUS
HaOJIIO€HUsT MaKCUMyMOB M MHUHUMYMOB B HHTep(EpEeHLIUOHHON
KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX MCTOYHHUKOB. udpakius
cBeta. JlubpakuuoHHas pemierka. YcioBUe HaOIIOAEHUS IJIaBHBIX
MakCUMyMOB IIpM  IIQJIEHUM MOHOXPOMAaTHYECKOIO CBETa Ha
JuQpakunoHHyto pemeTky. Ioaspusanus ceera™

[IpakTrueckue 3aHATUS

[TpakTuyeckue paboOTHI:

HabnroneHue qucriepcun CBeTa.

TexHu4eckue ycTpoicTBa M MPAKTHYSCKOE MPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, MNPOCKIMOHHBII ammapar, MHKPOCKOI, TeJECKOII,
BOJIOKOHHASI ONTHKA, THU(paKIIMOHHAS PEIICTKA, MOJISIPOM/I, TEISCKOI

JlabopaTopHble 3aHATHSA

JlaGopaTopnast pabota 16. OmpeneneHue mokazarens MPEIOMIICHUS
CTeKJIa.

JlaGopatopnast pabora 17. HccrnemoBanue CBOMCTB H300paKeHUN B 6
JMH3aX.
JlabopaTtopHas pabota 18. HabGnronenue qucnepcuu cBeTa
CamocrosiTenpbHas paboTa 00yJaronuxcsi: yaeOHHUK, 3aa4u 2

Pa3nes 6. OcHOBBI CIeHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH 3

Tema 6.1 Coaep:xxaHue yueOHOro MaTepuaJia:
OcHoBBI crIeUAJIBHOM I'paHnnbl  NPUMEHMMOCTH  KJIACCUYECKOM MeXaHUKH. IlocTyiarsl OK 01

TEOPHH OTHOCHTEJILHOCTH | CIIENUATIbHOM TEOPHMH OTHOCUTEIBHOCTU: HWHBAPHAHTHOCTL MOIYJIs OK 02
CKOPOCTH CBE€Ta B BaKyyMe€, IPHUHLUII OTHOCUTEIbHOCTU ODWHINTEHHA. 3 OK 03
OTHOCHUTENBHOCTh  OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U OK 05
COKpAILLEHUE JUIMHBI. DHEPIUsl U UMIIYJIbC PENSATUBUCTCKON YaCTHIIBI. OK 07
CBs3b MacCel C SHEPrUENd W UMITYJIbCOM PEISTUBUCTCKOM YACTHIIBI.
OHeprus nNoKost

Pa3nen 7. KBanToBasi pusuka 56
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Tema 7.1
JJIeMeHThI KBAHTOBOM

Conep:xxanue yueOHOTro MaTepHaJia:
®dotonbl. Popmyna Ilnanka cBs3u 3Hepruu (HOTOHA C €ro YacCTOTOM.

ONTHKHU Oueprust W umnyiabc QoroHa. OTKpbITHE U HCCIEJOBAHUE 8112 8;
dotoapdexra. Ombitei A.I. CroneroBa. 3akonbl (orodddekra. OK 03
VYpaBHenune DOiinmreitHa mans  dorodddekra. "Kpacnas rpanmma” OK 05
dotoaddekra. aBnenue crera. Onbitel I1.H. JlebeneBa. Xumudeckoe OK 07
JICUCTBUE CBETa. TEXHUYECKHME YCTPOMCTBA M  IPAKTHYECKOE
npuMeHeHue: (oTolneMeHT, (OTOAATYMK, COJHeuHas Oaraped,
CBETOMO™
Tema 7.2 Coaep:xxanue yueOHOro MaTepHaJia:
Crpoenne aTtoma Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccestHuio -4acTHil.
Ilmanerapnas wmozens aroma. Iloctymarel bopa. HM3nyuenue wu
norJomeHne GOoTOHOB MPH MEPEXO0/Ie aTOMa C OAHOTO YPOBHS YHEPTUU
Ha gpyrod. Bupael cnektpoB. CHekTp YypOBHEH 3HEpruu aroma
Bojopona. BosHOBBIE cBoMcTBa wactun. BosHbl  ge  bpois.
Kopnyckynspao-BonHoBoi ayanu3M. CIOHTaHHOE M BBIHYKJIEHHOE
usnydeHue. J(udpakius >71eKTpOHOB B KpUCTaLIax. YCTPOHUCTBO M
npuHIUI paboThl nazepa. TexHWYecKUue YCTPOHCTBA U MPAKTHUECKOE OK 01
IPUMEHEHHUE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOMN), Ja3ep, KBAHTOBbII OK 02
KOMIIBIOTED OK 03
JlabopaTopHble 3aHATHUS OK 05
JlaboparopHas pabota 19. HabmoieHue TMHEHYaTOro CIeKTpa OK 07

Tema 7.3
ATOMHOeE S1IPO

Copepxxanue yueOHOTro MaTepuaJa:

OKCIEPUMEHTHI,  JIOKa3bIBAIOIIME  CIOXHOCTb  CTPOEHUS  sjpa.
OtkpeiTHEe paguoakTuBHOCTH. OmbIThl Pesepdopna mo omnpeaeneHuro
cocTaBa paauoaKTHBHOTO M3nmydeHus. CBoiicTBa anb(da-, 6era-, raMma-
N3ITYy4YCHUS. Bmmsgune PaAOaKTUBHOCTH Ha JXHUBBIC OpPraHU3MBI.
OtkpbiTHE TpoTOHA U HeWTpoHa. HykionHas Mogens sjapa
I'eitzenbepra-NBanenko. 3apsn sapa. MaccoBoe uuncio sapa. M3oTomsr.
Anbda-pacnian. DIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacman. ['amma-
M3IIy4eHHe. 3aKOH PaJMOaKTUBHOTO pacmaaa. DHEPTus CBsI3U HYKJIOHOB
B sjape. Snepusle cunbl. Jledekt maccel sipa. SnepHble peakivu.
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Henenune u cunres sauep. SAnepHsiii peaktop. TepMOSAEpHBIA CUHTES.
[TpoOnemMbl M NEpPCHEKTUBBI SAEPHONW 3HEPreTUKH. DKOJIOTHYECKUe
aCIEKThl AJIEPHOM DHEPreTUKH. DJIEMEHTapHbIE 4YacTHIbl. OTKpbITHE
HO3UTpOHA. MeToapl HaOJMIOAEHUS M PErucTpaluu 3JIeMEHTapHBIX
yactul. PyHAaMeHTanbHbIe B3auMojeicTBus. EquHcTBo (pusnueckoi
KapTUHBI MUpa™

IIpakTHyeCcKue 3aHATUS

[IpakTryeckue paboTHIL:

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).
Texnudyeckue  ycTpoiicTBa M NpPAaKTHYECKOE  NPHMEHEHHE:
dorortemMeHT, (OTONATYMK, COJNHEUHAs  Oarapes, CBETOIHUO/I,
CIIEKTPOCKOI, Jia3ep, KBAHTOBBIH KOMIIBIOTEp, JO3UMETp, Kamepa
Buiibcona, siiepHbIi peakTop, aToMHas bomba

CamocTtosTenbpHas pabota o0yyaronmxcs: Y4eOHUK, 3aJa4n

Paznea 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Tema 8.1 Di1eMeHTHI
ACTPOHOMUM U
acTpopusuku

Copaepxxanue yueOHOIro MaTepuaJa:

Oranel pa3BUTHA acTpoHOMHH. [IpukianHoe M MHPOBO33pPEHUECKOE
3HaueHWe acTpoHomuu. Buja 3Be3gHoro Heba. CosBe3nusi, spKue
3B€31bl, IUIAHETBl, MX BUAUMOE JBWKeHue. CoJHedHas CHCTEMa.
IInanerer 3emMHOM rpynnel. [lmaHerel-ruranTel.  Maneie  Tena
Conneunoit cucremsl. ConHue, potocdhepa u armochepa. ConHednas
akTUBHOCTh. McTtounuk osHeprum ConHIa u 3Be31. 3Be3fbl, HX
OCHOBHBIE XapaKTEpUCTUKH. JluarpamMma "CHEKTpalbHBIM Kiacc -
CBETUMOCTH'". 3Be3[pl IUIABHOW IIOCIEIOBATEILHOCTH. 3aBUCHMOCTH
"'Macca - CBETMMOCTB" i 3B€3]l IJIaBHOW IOCJEI0BATEIbHOCTH.
Buyrtpennee crtpoenue 3Be3n. CoBpeMEHHBIE NPEJICTABICHHUS O
npoucXoXxaeHnr U 3Bomonuu ColHIa U 3Be3/. DTallbl KU3HU 3BE3I.
Mneunsiii  Ilyte - nHama [amakruka. ChnupanbHas CTpyKTypa
lNamakTuky, pacnpeneneHue 3Be3n, raza W neud.  [lonoxkeHune u
nemxenne ConHua B ['anmaktuke. Tunbsl ramaktuk. Ilnockas u
chepuueckas mnojacuctembl [amaktuku PanuoranakTUKM M KBa3apbl.
UYepHele aplppl B siapax ranakTuk. Bcenennas. Pacmmpenue

OK 01
OK 02
OK 03
OK 05
OK 07
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Bcenennoii. 3akon Xab66ma. Paz6eranue ranaktuk. Teopus Bomnbmioro
B3pbIBa. PenukToBOC M3mydeHue. MacmtabHast CTpykTypa BceneHHOM.
Mertaranaktuka. Hepeuiennblie mpo6iemMbl aCTPOHOMUHU

JlaGopaTopHble 3aHATHSA

Jlaboparopuas pabora 20. HaGmromeHuss HEBOOPYKEHHBIM TJIa30M C

UCTIOJIb30BAHUEM KOMITBIOTEPHBIX TPWIOKECHUN ISl ONpeleICHUs 2
MOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3niusi CeBepHOro MoNIyIIapus U sipKue 3Be31bl
CamocTosTenpHas padoTa 00yJaronmxcs: YIeOHUK, 3a1a4H 2
IIpome:xxyTouHasi aTrecTanusi (9K3aMeH) 30
Il cemectp:
MAaKCHMaJIbHasl HAIPy3Ka: 112
o0si3aTejIbHAsI HATPY3Ka: 72
Jleknum: o4
J1aDopaTopHbIe padoThI: 18
CamocrosiTejibHas padoTa: 10
IIpoMe:kyTOUHAsI aTTeCTAIUSA: 30
3a ron:
MaKCHMAJbHAs HATPy3Ka: 180
Oo0si3aTesqibHAsE HArpy3Ka: 125
Jlekuumn: 91
JlabopaTopHblie padoThI: 34
CamocrositenbHas padora: 25
IIpoMe:kyTOUHAsI aTTeCTAIUS: 30

*
HpOd)QCCUOHCIﬂbHO OPpUEHMUPOBAHRHbLE DJIEMEHNIbL
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3. YCJOBUS PEAJIM3AIIMU YUYEBHOM JUCIHUATLIMHBI

3.1. TpeGoBaHusi K MUHUMAJBLHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecrnedeHHI0
B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepualbHO-
TEXHUYECKOMY oOecredeHnio y4eOHoro mpoiecca 0a30BbIil ypoBeHb Kypca (U3HUKH
Ha YPOBHE CpeAHEro o01Iero oopa3oBaHus JIOHKEH U3y4aThCsl B YCIOBUSIX KaOMHETa
GU3MKK WM B YCJIOBUAX HMHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-
Hay4YHOro nukia. B kabuHeTe Pu3MKK MOHKHO OBITH HEOOXOAUMOE J1abopaTopHOE
o0opyI0BaHUE /1JIs1 BHITIOJHEHUS YKa3aHHBIX B MPOrpaMMe Mo (PU3MKE MPaKTHUYECKUX
paboT W JAEeMOHCTpalMoOHHOe oOopynoBaHue. JleMOHCTpalmoHHOE O000pY/I0BaHUE
dbopMHpyeTCsT B COOTBETCTBHM C MPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTU U
o0ecneunBaeT MOCTAHOBKY IE€PEUUCIICHHBIX B IMporpaMme No (PU3MKE KIFOUYEBBIX
JEMOHCTPALUN JIJIsl UCCIIEOBAHMSI M3yUYaeMbIX SIBICHUN U MPOLIECCOB, IMIUPUUYECKUX
U (QyHIaMEHTaIbHBIX 3aKOHOB, WX TEXHUYECKHMX NpuMeHeHul. JlabopaTopHoe
o0opymoBaHue g JTaOOpPaTOPHBIX M TPAKTHUECKUX paboT ¢dopMupyercs B BUJC
TEMaTHYECKHUX KOMILIEKTOB u o0ecreynBaeTcs.

B pacuére omHOro komIUleKTa Ha JBYyX oOydaroumxcs. TemaTuueckue
KOMILUIEKTBl  JIaDOpAaTOPHOrO  0OOpYNOBaHMUS JOJDKHBI  OBITh  MOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJOTOBBIX W UU(POBBIX MPUOOPOB, a TaAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX JaOOPATOPUIA.



O06opynoBanue yueOHOTO KaOuHeTa:

- TOCAJI0YHbIE MECTa MO KOJMUECTBY 00YUaIOIINXCS;
- pabouee MecTO MpenoaBaTes;

- KOMIUTICKT Y4eOHO-HATJISITHBIX TTOCOOMIA;

- KOMIUICKT 3JIEKTPOHHBIX BUJEOMATEPUATIOB,;

- 3Q/TaHMS 711 IPOBEPOYHBIX padoT;

- Mpo¢eCCHOHATPHO OPUCHTUPOBAHHBIC 33 TaHMUS;

- MaTepHaJbl SK3aMEHA.

TexHMUeCcKUe cpeIcTBa O0YUCHUS:

- IEPCOHAIBHBIN KOMITBIOTED C JTUIICH3UOHHBIM POTPAMMHBIM 00€CIICUCHUEM;

- MPOEKTOP C IKPAHOM.

- 3aipl  (OMOIMOTEKAa, YWTAJIbHBIA 3al C BBIXOJOM B HH(OPMAIIMOHHO-
TEJICKOMMYHHUKAIIMOHHYIO CETh HHTEPHET).

[TpumepHBIii IepeueHb AEMOHCTPALMOHHOTO U JIA0OPATOPHOTO 000PYIOBAHHUS:
uudponas 1adboparopus o GU3MKe 715 PEnogaBaTels;
uudponas nadboparopus o GuU3MKe 7151 00yUaroIIerocs;
BEChI TEXHHUECKHE C Pa3HOBECAMU;
KOMIUIEKT JIJIs TaOOpaTOPHOTO MPAKTUKyMa IO ONTUKE;
KOMIUIEKT JUIsl TaOOPATOPHOTO MPAaKTUKYMa [0 MEXaHUKE;
KOMIUIEKT JJisi JIaOpaTOpHOrO MPaKTHKyMa I10 MOJIEKYJISIpHOM (pu3mke
U TEPMOJUHAMUKH,

/. KOMIUIEKT  JyUIsi  JIaDOpaTOpPHOrO  MPaKTHKymMa TIO0  DBJIEKTPUYECTBY
(c renepaTopom);

8. KOMIUIEKT JIsl U3y4eHUs] BO30OHOBIISIEMbIX HCTOUHUKOB SHEPTUH (COJIHEYHOH,
BETPOBOM SHEPTHUH, OMO-, MEXaHUYECKON U TEPMOAIIEKTPUUECKON SHEPTETUKH );

9. ammepmeTp 1a00paTOPHBIA;

ok wdE

10. BOJIbTMETP J1a00PATOPHBIA;

11. KOJIOPUMETP C HAOOPOM KAIOPUMETPUUYECKUX TEJT;

12, TEPMOMETp J1a0OPaTOPHBIL;

13. KOMITJIEKT  JUIS ~ W3Y4YeHUS OCHOB  MCXaHWUKH, ITHEBMATHKHU
¥ BO30OHOBIIIEMBIX UICTOYHUKOB SHEPTHH;

14. OapomeTp-aHepouI,

15. OJIOK MUTAHUS PETYJINPYEMBIil;

16. BeO-KaMepa Ha TOIBMYKHOM IITATUBE;

17. BUJIeOKaMepa I padOoThI C ONTUYECKUMH MPUOOPaAMHU;

18. reHepaTop 3BYKOBOII;

19. TUTPOMETP (IICUXPOMETP);

20. Ipy3 HaOOPHBII;

21. JTMHAMOMETP JIEMOHCTPAIIMOHHBIN;

22. KOMILJIEKT MOCY/IbI IEMOHCTPAIMOHHON C TPUHAIEAKHOCTSIMHU;

23. MaHOMETD >KUJKOCTHOM IEMOHCTPAIMOHHBIN;

24. METp AEMOHCTPAIMOHHBIN;
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25,
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
SBJICHUSIM,;
46.
47.
48.
49.
50.
ol
52,
53.
o4,
55.

MHKPOCKOT JIEMOHCTPAIMOHHBIN;

HACcOC BaKyyMHBII KOMOBCKOTO;

CTOJIUK TOJIbEMHbIN;

IITAaTUB JEMOHCTPAITMOHHBINA (PHU3NUCCKUIA;

AIEKTPOIUINTKA;

Ha0Op JEMOHCTPAIMOHHBIA 110 MEXAaHUYECKUM SIBIICHUSM;
Ha0Op JEMOHCTPAIMOHHBIN 10 TMHAMHKE BPaNIaTEIHbHOTO JIBHKCHHUS,
Ha0Op IEMOHCTPAIIMOHHBIN IO MEXaHUYECKUM KOJICOAHUSIM;
Ha0Op JIEMOHCTPAIIMOHHBIA BOJHOBBIX SIBJICHUI;

BEJIEPKO apXuMe/a;

MasITHUK MaKCBEJIIa;

Ha0op TeJl paBHOTO 00BEMa;

Ha0op TeJl paBHOM MacChl;

npuoop 11l AEMOHCTpAIMU aTMOC(PEPHOTO JaBICHNUS;
MPY3Ma, HAKIIOHSIOIIASICSA C OTBECOM,;

pbIYar IeMOHCTPAIIMOHHBIN;

COCY/Ibl COOOIIAIOIINECS;

CTaKaH OTJINBHOMW IEMOHCTPAI[MOHHBIM;

TpyOKa HbIOTOHA;

map nackals;

Ha0Op JIEMOHCTPAIIMOHHBIA MO MOJICKYJISPHON (PU3HKE W TEIJIOBBIM

HA0OP IEMOHCTPAIIMOHHBIH 110 ra30BbIM 3aKOHAM,;

Ha0Op KaNMWIJISIPOB;

TpyOKa AJis1 AEMOHCTPALUK KOHBEKIIUU B )KHUJIKOCTH;

LWJIMHIPBI CBUHIIOBBIE CO CTPYTOM;

1ap C KOJBIIOM;

BBICOKOBOJIbTHBIN HCTOYHUK;

reHeparop BaH-Ae-rpaada;

TIO3UMETP;

KaMepPTOHBI Ha PE30HAHCHBIX SIIUKAX;

KOMIUIEKT TPUOOPOB M TMPUHAMICKHOCTEH IS JIEMOHCTpaIluu

CBOICTB QJICKTPOMArduTHBIX BOJIH,

56.

KOMILJIEKT TMPUOOPOB JUIsl M3YYCHHS TPHUHIIMIIOB paauonpreMa

U paguornepeiayy;

57,
58.
59.
60.
61.
62.
63.
64.
65.

KOMILICKT ITPOBOJIOB;
MarHuT JyrooOpa3HbIii;

MAarHuT MOJOCOBOW JEMOHCTPALIMOHHBIM;

MaIiuHa JeKTpodopHasi;

MasITHHUK JICKTPOCTATHICCKHUI;

Ha0Op MO W3YUECHHIO MarHUTHOTO MOJIS 3EMJIH;

Ha0Op JIEMOHCTPAIIMOHHBIN 10 MATHUTHOMY IIOJIIO KOJIBIIEBBIX TOKOB;
Ha0Op JIEMOHCTPALIMOHHBIN 1O MTOTYIPOBOIHUKAM;

Ha0Op IEMOHCTPAIIMOHHBIN 11O MMOCTOSHHOMY TOKY;
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66.
67.
68.
69.
70.
71,
72,
73.
74,
75,
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

Ha0OpP IEMOHCTPAIIMOHHBIN 10 2JIEKTPUUECKOMY TOKY B BaAKYyME;
HA0OP IEMOHCTPAIIMOHHBIH M0 JEKTPOUHAMUKE;
HAOOP ISl IEMOHCTPAIIMN MATHUTHBIX MOJICH;

HA0OP JJIs1 IEMOHCTPAIUH SJEKTPUUECKUX TOJIEH;
TpaHcpopmaTop y4eOHBIH;

Najgo4yKa CTEKJISTHHAS;

MMaJIouKa Y00HUTOBAS;

puoOp JICHIIA;

CTPEJIKU MarHUTHBIE HA IITaTUBAX;

CYJITaH dJEKTPOCTATUUECKUI;

HITaTUBbI U30JUPYIOLIHE;

3JIEKTPOMAarHuT pa300pHbIil;

HA0OpP IEMOHCTPAIMOHHBIN 110 TEOMETPUUECKON ONTHUKE;
Ha0Op JEMOHCTPALMOHHBIN 110 BOJIHOBOW ONTHKE;
CIEKTPOCKOI IBYXTPYOHBIIA;

Ha0Op CHEKTPaIbHBIX TPYOOK C ICTOUHUKOM MUTAHUS;
yCTaHOBKa Uil u3yueHus poroddp¢ekra;

Ha0Op AEMOHCTPALMOHHBIN 110 TOCTOSIHHOM TUIAHKA;

KOMIIJICKT HarjIaaHbIX ITOCOOMH JJIA ITIOCTOSAHHOT'O UCITIOJIb30BAaHM A,

KOMILJIEKT MOPTPETOB AJi1 0(hOpMIICHUS KAOUHETA;
KOMIUIEKT IEMOHCTPAI[MOHHBIX YUE€OHBIX TAOJIHLI.

[IpumepHBIii TIEpedYeHb JEMOHCTPAIIMOHHOTO M JAOOPaTOPHOTO OO0OpPYAOBAHHS
HOCUT PEKOMEHIATEIIbHBIN XapaKTep.

[Tpun

HaJUYUM  HEOOXOAUMOTO  O0OpYyIOBaHUs  3aHATHUA 1O  (UBHKE

B HCKOTOPBIX ClydYasax MOI'YT IIPOBOIHUTLBCA B HMCIOIIUXCSA B 06pa303aTean0ﬁ
OopraHu3alu MaCTCPCKUX WA J'Ia60paTOpI/I$IX.

40



3.2 UndopmannonHoe odecnevyeHue 00yueHust
Ilepeyens uUcCHoOJB3yeMbIX Y4eOHbIX wu3aaHui, WHTepHeT-pecypcos,

JAOMOJHUTEIbHOM JTUTEPATYPbI

1.

OCHOBHBIC HCTOYHHUKH:

Msxkuies, I'. 1. ®usuka: 10-i kiacc: 6a30BbIi U yriIyOJaEHHBIN YPOBHU | YICOHUK
/ T'. 4. Msakumes, b. b. byxosnes, H. H. Corckuii ; mon penakmueir H. A.
[TapdentnreBoit. — 10-e u3g., crep. — Mocksa : [IpocBemenue, 2023. — 432 c.
— ISBN 978-5-09-103619-0. — Texkct : 25eKTpoHHBIN // JIaHb : AIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/335051

Msikumies, I'. f1. ®usuka: 11-i knacc: 6a30BbIi ¥ YTri1yOnEHHBIA YPOBHH : YUEOHUK
/ T'. . Msakuwes, b. b. byxosues, B. M. Hapyrun ; nox pemakuueir H. A.
[TapdentbeBoit. — 11-e u3n., crep. — Mocksa : IIpocsemenne, 2023. — 432 c.
— ISBN 978-5-09-103620-6. — Texkct : snekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com/book/335054

JlonoJIHUTEIbHbIE HCTOYHUKM:
KacesanoB, B. A. ®usuka: 10-i kiacc: yrinyOn€HHBIM ypoBeHb : yueOHUK / B. A.
KacesinoB. — 11-¢ u3n., crep. — Mockaa : [Ipocsemienue, 2023. — 480 c. — ISBN
978-5-09-103621-3. — Tekcrt : s1ekTpoHHBIN // JlaHb : 3MEKTPOHHO-OMOINOTEUHAsS
cucrema. — URL: https://e.lanbook.com/book/334853
KacesanoB, B. A. ®usuka: 11-i knacc: yrryOia€HHbIH ypoBeHb : yueOHHK / B. A.
KacwsinoB. — 11-e usn., crep. — Mocksa : IIpocsemenne, 2023. — 493 c. —
ISBN 978-5-09-103622-0. — Texkct : anekTpoHHbdi // JlaHb : 31ME€KTpOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/334877
Poraues, H. M. ®usuka. YueOHBIII Kypc IS CpeaHEero mnpodeccroHaIbHOIO
oOpazoBanus : yuebHoe nocodue ais crno / H. M. Poraues, O. A. JleBuenko. — 3-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 312 ¢. — ISBN 978-5-507-
49831-4. — Tekcr : anekTpoHHbIH // JlaHb : 2IeKTPOHHO-OMOTUOTEUHAsS CHCTEMA.
— URL.: https://e.lanbook.com/book/403874 . — Pexwum aoctyna: ajis aBTOPH3.
ITOJIb30BATEIIEH.
Jlorsunenko, O.B. ®uzuka + ellpunoxenue : yueOHuk / JlorBunenko O.B. —
Mocksa : KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL.:

https://book.ru/book/929950. — TekcT : 3aeKTpOHHBIH. (DIEKTPOHHOE U3JaHKE).
Jlorsunenko O.B. ®u3zuka. [Ipaktukym : yuebnoe nocoodue / Jlorsunenko O.B. —
Mocksa : KuoPyc, 2022. — 358 ¢. — ISBN 978-5-406-09966-7. — URL.:
https://book.ru/book/944582. — TekcT : 37€KTPOHHBIA.

IHepeyens UHTEpPHET-pPECYpCoOB:
1. bank 3aganuii PISA EHI - Pexxum goctyna: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;
2. Enunas xominekuus mudpoBbIX 00pa3oBaTeIbHBIX PecypcoB. - Pexxum mocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkoma. - Pexxum gocryma: http://www.km-school.ru/ ;
4. OtkpeiTass ¢usuka. - Pexum goctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm;
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O N W;

[Tnardopma SAKnace - Pexum gocryna: http://www. yaklass.ru;

Poccuiickas amekTpoHHas IiKoja - Pexxum poctyma: http://www.resh.edu.ru/;
dusuka.i. - Pexxum gocryma: http://www.fizika.ru;

®UIIN (BIIP 11 kmacc) - Pexxum goctyma: http://www.fipi.ru /;
DJIeKTPOHHBIN yueOHUK - PexkxuM noctyna: http://www.physbook.ru/.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIT/IMHBI

KonTposib # oOIleHKa pe3ylbTaTOB OCBOEHUS 0011e00pa3oBaTebHON
JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 JUCIUIUITMHAPHBIE PE3YJIbTaThl, HAlIPaBJICHHBIC Ha
dbopMupoBaHue OOMMUX W MNPOPECCHOHAIBHBIX KOMIETEHIMH M0 pas3zesnam

U TCMaM COACPKAHUA y‘I€6HOFO MaTCpHaJid.

Kox v nanmenoBanue
(popMupyeMbIX KOMIIETEH NI

Pa3zgen/Tema

THun oeHoYHbIX
MeponpHUATHIH

OK 01. Beibupatb crioco0sl
penieHus 3a1a4
npodeccHOHABHOM IEeATEIBHOCTH
NPUMEHUTEIBHO K Pa3InYHBIM
KOHTEKCTaM

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1
ITo/c®

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a ¥ HHTEPIIPETaIH
nHpopmauu
M WHOOPMAIMOHHBIC TEXHOIOTUH
JUTSL BBITTOJTHEHHMSI 33144
npodecCHOHATEHOM IeATEIIBHOCTH

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.
Paznen 4. Temer 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1
Pazgen 7. Temer 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1
ITo/c

YCTHBIN OIIPOC;
(bpoHTaTBHBII ONpOC;
KOHTpOJIbHAs paboTa;

- Ha0moJeHue
3a BBIIIOJIHEHUEM

OK 03. IlnanupoBatb
U peaJIn30BbIBATH COOCTBEHHOE
npodeccuoHanbHOe
U JINYHOCTHOE PA3BUTHE,
PEINPUHIMATEIbCKYIO
JeSITebHOCTD
B nipodeccuoHanbHOM chepe,
UCMOJIb30BaTh 3HAHUS
10 NMPaBOBOW U (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HCHHBIX CHTYalUsIX

Pa3znen 1. Tema 1.1
Paspmen 3. Temnr 3.1., 3.2., 3.3.
Pasgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 8 Tema 8.1

ITo/c

abopaTOPHBIX padoT;
MpaKTH4ecKue paboThl
(pemienue
KaueCTBEHHBIX
U pacyeTHBIX 3a/1ay);
- TECTHPOBAHHUE;
pelLIeHne Kenc-3a1ay;
BBITTOJIHEHHE
MPAKTUYECKUX 3aaHUI
po¢eCCUOHAIBHON
HAIpPaBIEHHOCTH;

OK 04. O¢dpexTuBHO
B3aWMO/JICHICTBOBATh U PadOTATh
B KOJUIEKTHBE U KOMaH 1€

Pazpen 2. Temer 2.1., 2.2., 2.3.
Paznen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Paznen 5. Temsr 5.1., 5.2., 5.3.
Pazgen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

BBHITIOTHEHHE 3aJaHUI
IIPOMEKYTOUHOU
aTTecTaluu

OK 05. Ocy1ecTBisITh YCTHYIO
Y MMCbMEHHYIO0 KOMMYHHKAIIUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEH COIMAIIBHOTO
U KyJBTYPHOTO KOHTEKCTa

Pasznen 1. Tema 1.1
Pazpen 2. Temer 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Pazgen 5. Temsr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1

Pazgen 7. Temsr 7.1, 7.2, 7.3

° ITIpodeccroHaNbHO OPUEHTHPOBAHHOE COJIEPKAHKE (COIEPIKAHIE NPUKIIATHOTO MOIYJIA).
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Pazgen 8 Tema 8.1
ITo/c

OK 07. CopeiicTBOBaTh
COXPAHEHUIO OKPY’Kalollei cpeapl,
pecypcocOepekeHHI0, MPUMEHSITh

3HaHUA 00 U3MEHEHUU KINMaTa,
IPUHLIUIIBI OEPEKITUBOTO
MPOMU3BOCTBA, 3P (HEKTUBHO
JIECTBOBATH B UPE3BbIYaNHBIX
CUTYalLUAX

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1., 5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pazgen 8 Tema 8.1
ITo/c

IIK...
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