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1 OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOT'PAMMbBI YYEFHOI'O ITPEJIMETA
1.1 Mecro y4yeOHOro mipeaMeTa B CTPYKTYpe OCHOBHOW mnpodeccCHOHAIbHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbl

VYuebublii npenver Pusnka SBISETCS 0053aTENBHONH YACThIO 00IIE00pa30BATEIBHOTO IHKIIA
obOpazoBarenbHOl Tporpammbl B cooTBeTcTBHE ¢ PI'OC CITO 18.02.12 TexHOJOTHS aHATUTUYECKOTO
KOHTPOJISI XUMUYECKUX COECIMHEHUM.

1.2 Ilenn ocBoeHust y4eOHOro mpeaMera

Copneprkanue nporpaMmsl yueOHoro npenmMera Ousnka HanmpaBiIeHO HA TOCTUKEHUE PE3yIbTaTOB
ero wu3ydeHuss B cooTBercTBUH ¢ TpebdoBanusamu DPIOC COO ¢ yderom mnpodeccroHanIbHON
HanpassieHHoctd @I'OC CIIO.

1.3 Ilnanupyemblie pe3yJibTATHI OCBOEHHS Y4eOHOro mpeamera B cooTBeTcTBHH ¢ PI'OC
CIIO u na ocaose ®I'OC COO

Oco0oe 3HaueHue yueOHBIH mpeaMeT umeeT mpu QGopmupoBanuu u paszputuun OK (oburue
komnereHmn) U [1IK (mpodeccnonanpupie komnerenun) (Tadmumna 1).



Tabauua 1

Koa n HaumenoBaHue
(¢GopMupyeMbIX KOMIIETEH U

IlnanupyemMble pe3yJbTaThbl OCBOEGHHS NpeaMeTa

O6mmue’

IpeamerHble?

OK 01. Beibupats criocoOb1
pereHus 3a1a4 NpoQecCuoHaIbHON
JeSITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTb K Tpyldy, OCO3HAHME LIEHHOCTU
MacTepcTBa, TPYJOI00UE;

- T'OTOBHOCTB K aKTUBHOM JACATCIIbPHOCTHU
TEXHOJIOTUYECKOM M COLMANbHOM HampaBIEHHOCTH,
CIIOCOOHOCThP ~ MHULIMUPOBATh, IJIAHUPOBAaTh U
CaMOCTOSITEJILHO BBIMOJIHATh TAKYIO AEATEIbHOCTD;

- HHTEPEC K Pa3IUIHBIM chepaM IpodecCuOHaTHHON
NesITeIbHOCTH,

OBanagenue YHHUBEpPCAJIbHBIMH Y4eOHBIMU
NO03HABATEJIbHBIMM JeHCTBHSIMU:

a) 0a30BBIC JTOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO bopmynupoBaTh u
aKTyaJlu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CymeCTBeHHBIﬁ HpI/ISHaK NN
OCHOBaHHUsl JJsl CpaBHEHHS, KiIacCUPUKALUU H
00001eHMS,

- OmpenensTh I[elu  ACSITeNbHOCTH,
napaMeprl 158 KpI/ITepI/II/I UX OJOCTHUKCHUA,
- BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOpPEYHS B
paccMaTpuBaeMBbIX SIBIICHUSAX;

- BHOCUTb KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATH
COOTBCTCTBHUC pe?)y.HBTaTOB OejsiM, OLICHUBATDH pI/ICKI/I
MTOCJCACTBHI ACATCIbHOCTH,

- paSBI/IBaTI) eraTI/IBHOG MBIIIJICHHUC HpI/I peH_IeHI/II/I
YKU3HEHHBIX TIPOo0IieM

3aJaBaTb

- copMHUPOBATH MPEACTABICHUS O POJIM U MeCTe (PU3UKH
1 acCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTHHE MHpA,
0 cucTemMooOpa3ymomieii poiau (U3UKH B Pa3BUTUH
CCTCCTBEHHBIX  HAyK, TEXHHKH W  COBPEMCHHBIX
TEXHOJIOTHH, O BKJIAJAC POCCHHUCKUX U 3apyOeKHBIX
YYCHBIX-(DM3UKOB B pa3BUTHE HAyKH, ITOHUMaHUC
(bu3nyeckoil  CyIIHOCTH  HAOMIOZACMBIX  SBJICHHI
MHKPOMHpA, MAaKpOMHpa U MEraMHpa; IOHUMaHHE POJIH
aCTPOHOMHH B MPAKTHYECCKOM JEATCIbHOCTH YeJIOBEKa U
JaJbHEHIIIEM HAy4YHO-TCXHHYECKOM Pa3BUTHH, POJIH
(bu3uku B (hopMUPOBaHUHT Kpyro3opa u
(YHKIIMOHATLHOW TPAMOTHOCTH YEJIOBEKA JUISI PEIICHUS
MPAKTUYECKHX 3a71a4;

- chopMHUpOBATh YMEHHUS pellaTh pacueTHBIC 3a7adul C
SBHO 3aJaHHOM (U3UYECKOM MOJIEIbI0, HCIIOIb3YS
(U3MYEeCKre 3aKOHBI W TPUHIIMIIBI; HA OCHOBE aHAJIN3a
YCIIOBHMS  3a/Jlaud  BBIOMpaTh  (PU3MUYECKYIO MOJIEIb,
BBIJICNATh  (DU3UYECKHE  BEIUYUHBI MW (OPMYIIBI,
HEOOXOJUMBIC ISl €€ PEIICHHS, MPOBOIUTH PacueThl U
OIICHUBAaTh  PEaJbHOCTh  TIOJYYCHHOTO  3HAYCHHS
(hM3UYECKON BEIMYMHBI; pellaTh KaueCTBEHHBIC 3aJ1ayM,
BBICTpaWBasi JIOTHYECKH HETPOTUBOPCUYHMBYIO IIETIOYKY
pacCyXJICHWi ¢ ONOpOi Ha M3YyYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUCCKHUE SBJICHUS;

- BIIAJICTh OCHOBOIIOJIar afOIIIMMHU (hu3nIecKuMHU
MOHATUSAMH W BEIIMYMHAMH,  XapaKTCPHU3YIOITUMHU
(u3uUecKre Tpouecchl (CBA3aHHBIMH C MEXaHHUYECKHM
JIBIDKEHHEM, B3aMMOJICHCTBHEM TeJ, MEXaHWYECKUMH

! VkaspiBarorcs pOpMUpyEMbIE JIMIHOCTHBIE M METANPEAMETHBIE pe3yibTarhl u3 ®I'OC COO (B nocnenueii penakuuu ot 19.03.2024)
2 TIpeaMeTHBIE Pe3y/IbTaThl YKa3bIBAIOTCA B COOTBETCTBUH C MX HOJHBIM nepedneM Bo PT'OC COO (B nocnenneii pepakuuu ot 19.03.2024)




0) 60a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMU y4€OHO-UCCIIEI0BATEILCKOU U
MPOSKTHOHN JESITeNbHOCTH, HABBIKAMU pPa3pEIICHUS
po0JieM; BBISBIISATH IPUIUHHO-CIICACTBCHHBIE CBS3H
U aKTyaJu3upOBaTh 33]avy, BBIABUTATH THIIOTE3Y €€
pelIeHHs], HaXOAUTh apryMEHTHI IS JOKa3aTeIbCTBA
CBOMX YTBEPXKICHHI, 3a/laBaTh MapamMeTpbl H
KPUTEPUU PEIICHHUS;

- aHAJIM3MPOBATh IIOJIYYCHHBIE B XOJ€ PELICHUS
3a7a4d  PE3YyJAbTaThl, KPUTUYECKH OLIEHMBATH HX
JIOCTOBEPHOCTh, TIPOTHO3MPOBATh HM3MEHEHHE B
HOBBIX YCIIOBHSIX;

- yMETh TEPEHOCUTh 3HAHHS B IMO3HABATEIBHYIO M
IIPAKTHYECKYIO 00JIACTH KU3HENEATEILHOCTH,

-yMeTh HMHTETPUPOBATh 3HAHMS U3  Pa3HBIX
MIPEAMETHBIX 00J1acTel;
- BBIIBUTATh HOBEBIE HJIew, npeaiaraTh

OpPUTHMHAIBHBIC IIOJIXOAbI M PEIICHHUS;
CHOCOOHOCTHh MX MCIIONIL30BAHUS B ITO3HABATEILHON
Y COLMAJIBHOM MPAKTHUKE.

KoJIeOaHUSIMH U BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BCUICCTBA, TCIIJIOBBIMU ITPOLICCCAMU,

SJICKTPUYCCKUM W MAarHuTHBIM IIOJISIMU, 3JICKTPUYCCKUM
TOKOM, JSJICKTPOMarHuTHBIMU KoJIeOaHUSIMHU H BOJIHAMU,
OIITUYCCKUMH SBJICHUAMH, KBAHTOBBIMHU ABJICHUAMU,

CTPOCHUEM aromMa n aTOMHOI'O Asapa,
paI[I/IoaKTI/IBHOCTBI-O); BJIaACHHUC OCHOBOIIOJIAraroimuMHu
ACTPOHOMHUYCCKHUMHU IIOHATHUAMU, IIO3BOJJIAIOIIIMMHA

XapakTepHU30BaTh MPOLECCHl, MPOUCXOIAIINE HA 3BE3/1aX,
B 3BE3/IHBIX CHCTEMax, B MEXKraJaKTHYECKOU Cpeje;
IBIDKEHHE HeOECHBIX TeJ, DBONIOLUIO 3BE3d U
Bcenennolii;

- BJIAJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMU M TEOPHUSIMH
(3akon BcemupHoro TtaroteHus, I, II u III 3akonbI
HproToHa, 3aK0H COXpaHEHUsS MEXaHUYECKOM SHEpruu,
3aKOH COXPAHEHUSI UMITYJIbCA, TMPUHIUI CYMEPIIO3UIIUN
CHUJI, IPUHIIMIT PABHOINPABHOCTH WHEPIHAIBHBIX CHCTEM
OTCYCTA; MOJIEKYJIIPHO-KUHETHYECKYIO TEOPHUIO
CTPOEHHUS BEUIECTBA, Ta30BbIE 3aKOHBI, MEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAaHEHUS JJIEKTPUYECKOTO
3apsana, 3akoH Kymona, 3akon Oma st ydacTka IeIH,
3akoH Oma 71 TOJTHOM SJEKTPUYECKON IIeMH, 3aKOH
[xoynsa - JIeHna, 3aKOH 3JE€KTPOMArHUTHON MHIYKIIUH,
3aKOH COXPaHEHUs HHEPruu, 3aKOH MPSMOIUHEHHOro
pacnpoCTpaHEHHUs CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
MPEJIOMJIEHUSI CBETA; 3aKOH COXPAHEHUS! SHEPTUHU, 3aKOH
COXpaHEHUs MMITyJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHHS MacCOBOTO
yucia, TMocTylartel bopa, 3akoH pajgMOaKTUBHOIO
pacnaza); yBEpPEeHHOE HCIOJIb30BAaHHME 3aKOHOB U
3aKOHOMEPHOCTEH Npu aHanu3e (PU3NYECKHUX SBICHUN U
MIPOLIECCOB.

OK 02. Ucnons30BaTh
COBpEMEHHBIC CPEJICTBA TTOKCKA,

B o0s1acTH HEHHOCTH HAYYHOI'O TO3HAHUS:
- c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS,

- YMEHHME YYUTHIBATH I'PAHULBI IPUMEHEHUS U3YUYECHHBIX
buznyecKux MOJIEJICH: MarepuaibHas TOYKA,
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aHaIM3a ¥ HHTEPIIPETaIu
uHpopManuu, 1 UHPOPMALMOHHBIE
TEXHOJIOTUH JUIS BHIIOJTHEHUS 3a1a4
npodecCHOHALHOM IeATEIIBHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAyKd W OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha Jiasnore KYJBTYp,

CIOCOOCTBYIOLIIETO OCO3HAHUIO CBOErO0 MecCTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPILUECHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpEICTBA B3aUMOJECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS] MUPA;

- OCO3HaHWE LEHHOCTHM HAy4YHOM [JEeATEIbHOCTH,
FOTOBHOCTb OCYIIECTBIISTh MIPOCKTHYIO u
HCCJIEI0BATENbCKYIO AEATEIbHOCTh UHANBUIYAIBHO
U B TPYIIIIE;

- OsmageHue  yHHUBEPCAIBHBIMH  y4e€OHBIMHU
MMO3HABATEIIbHBIMU JICHCTBUSIMHU:

B) pabota ¢ uHpopMaIuei:

- BJIAJICTh HaBBIKAMH TIOJTY4YeHHUS WHQPOpMAIUU W3
MCTOYHUKOB  Pa3HbIX THUIIOB, CaMOCTOSTEJIbHO
OCYIIECTBIISATh TMOWCK, aHAJIU3, CUCTEMATHU3AIHIO U
WHTEpIpeTauio WHOOpMAIIMK Pa3TUYHBIX BHUJIOB U
dbopM TpencTaBIeHUS;

- CcO37aBaTh TEKCThl B Pa3IMYHBIX (opmaTax C
y4eTOM Ha3HaueHus HHPOpMAIKM U  IIeJeBOH
ayIUTOpUHU, BbIOMpas  ONTUMAIbHYIO  (QopMy
MIPEICTABICHUS U BU3YaIU3alIlNH;

- OIEHUBATh  JOCTOBEPHOCTh,  JIETUTUMHOCTH
uH(pOpMalliK, €€ COOTBETCTBHE IMPABOBBIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

- HCIIONIb30BaTh CpelcTBa WH(GOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX ~ TEXHOJOTUA B  pEUICHUU
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u
OpTaHW3AIlMOHHBIX  3ajad c coOIroieHNEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI,  PECypcOCOEpeKeHHUs, TMPAaBOBBIX U
OTHYECKUX  HOPM, HOPM  HH(OPMAIMOHHON

HHEpLHUAJIbHAA CHCTEMaA OTCUYCTA, PI,HCaJ'IBHBIfI ras;
MOACIN CTPOCHHUSA Ta30B, JKUJIKOCTEH H TBCPAbIX TCI,
TOYCYHBIN BHGKTpI/I‘ICCKI/Iﬁ 3apsan, AaepHad MOICIb
aToMa, HYKJIOHHAasA MOJCJIb aTOMHOI'O dJpa Ipu pClICHUN
(bl/ISI/I‘ICCKI/IX 3aJaa4.




0€30I1aCHOCTH;

- BIAQJCTh HAaBBIKAMU PACIIO3HABAHUS W 3aIUTHI
uHpopmanuu, HWHPOPMAIMOHHONH  0OE30MMacCHOCTH
JTUYHOCTH.

OK 03. [TnanupoBatb 1
pean30BBIBATH COOCTBEHHOE
poheCCUOHATILHOE ¥ TMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIILCKYIO
JeSTeIbHOCTh B IPO(PECCUOHATLHON
cdepe, UCTIOIB30BaTh 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHbBIX KU3HEHHBIX CUTYAIUSIX

B o0Js1acTH 1yXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHMS
- c(hopMHpPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUSA,
3TUYECKOI0 MTOBEJICHNUS;

- CIOCOOHOCThH OLICHMBATh CUTYAIMI0 U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHUE€ JIMYHOIO BKJaJa B IMOCTPOCHUE
YCTOMUYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEINSIM U
(W) OpyruM WI€HaM CEMbH, CO3JaHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  NIPHUHATUS  LIEHHOCTEH
CEMEMHON >KU3HU B COOTBETCTBHUM C TPATULUSIMHU
Hapos10B Poccuu;

OBjajeHue YHHMBEPCAJILHBIMHM PeryJassTHBHBIMHU
AEeCTBUAMMU:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITENIbHO OCYIIECTBISATH MO3HABATEIbHYIO
JeSATeTbHOCTh, BBIBIATH TNPOOJIEMBI, CTaBUTh U

dbopMynupoBath COOCTBEHHBIE 3a1auun B
00pa3oBaTeNbHONW  JEATENHPHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEIbHO COCTaBIIATh IUJIaH PEIICHUS

npoOiieMbl € Y4eTOM HMEIOLIUXCS  PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
crocoOcTBOBaTh (POPMHUPOBAHUIO U  MPOSIBICHUIO
MIMPOKON SPYIUIMH B pa3HbIX 00JacTAX 3HAHWMA,
MOCTOSIHHO TMOBBIIIATh CBOW 00pa3oBaTeNbHbBIN U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!

- BJIAJIETb OCHOBHBIMH METOJAMHM HAYYHOI'O II03HAHUA,
UCTONB3yeMbIMU B (M3MKE: TPOBOJUTH NpPSMBIE H
KOCBEHHbIE M3MEpEeHUs (U3NYECKUX BEJIUYMH, BBIOMpas
ONTUMAJBHBIA  crIOCOO  H3MEpEeHUs U HUCIHOJIb3Ys
W3BECTHBIE METOJBI OLEHKH IOTPEIIHOCTEH M3MEPEHUH,
MIPOBOJIUTH HCCIICJIOBAaHUE 3aBUCHUMOCTEH (PU3NIECKUX
BEJIMYMH C HCIOJIB30BaHUEM MPSMBIX H3MEPEHUH,
OOBSACHATH  IOJIyYEHHBIE  pE3yJIbTaThl,  HCIOJIb3Ys
¢du3nyeckue TEOpUH, 3aKOHBI M IOHATHUSA, U JelaTh
BBIBOJIBI; COONIO/IATh IMpaBHja 0E30MacHOTO TPyAa IpH

IPOBEJICHUU HUCCIENIOBAaHMM B  paMKax  y4yeOHOro
AKCIIEPUMEHTA u yueOHO-HCCIIeI0BATEBCKOM
JeSITeIbHOCTH c UCIIOJIb30BaHUEM HU(PPOBBIX
U3MEPUTENBHBIX YCTPOMCTB u 1a00paToOpHOTO
o0opynoBaHusi;  CPOPMHPOBATH  NPEACTABICHUS O

METOJIaX MOJIYYEHUsI HAYYHBIX ACTPOHOMHYECKHUX 3HAHUN
- OBJaJeTh (cOpMHUPOBAThH MPEJCTABICHH) MTPaBUIAMU
3anucu  pusnyeckux  GopMysl  perabePHO-TOUEUHOU
cucreMbl obo3Hauenuit JI. bpaitng (i cnensix u
CI1a0OBUASIIUX 00YJarOIIUXCS).




UCIIONIb30BAaTh MpPHEMBl pepIeKCUU U OLEHKH
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;

- yMeTb OIICHHBaTb PUCKA U CBOEBPEMEHHO
MPUHUMATH PEIICHUS 0 UX CHUKCHHIO;

B) SMOIMOHAJBHBIA HHTEIUIEKT, IMPEANOoIararonimii
c(hOpMUPOBAHHOCTE:

BHYTPEHHEI MOTHBAIlMH, BKIIOYAOIIEH CTpPEMIICHHE
K JOCTIDKEHUIO I U yCIeXy, OINTHMH3M,
WHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

- DMIIAaTUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATH
OMOIMOHAIBHOE COCTOSHUE APYTUX, YIUTHIBATH €rO
IPU OCYILIECTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH
K COYYBCTBHIO U COIEPESIKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTH
BBICTpAaUBaTh OTHONICHHUS C JIPYTUMHU JFOJBMH,
3a00TUTbCS, NPOSBIATH HMHTEPEC M  paspeliarhb
KOH()JIMKTBI.

OK 04. O¢pdexTuBHO
B3alMO/ICIICTBOBATH U pabOTaTh B
KOJUJIEKTUBE U KOMaHJIE.

- TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSTEIBbHOCTH
Y CaMOOIIPEIETICHHUIO;

- OBJIaJICHUE HaBbIKaMH Y4eOHO-HCCIe0BaTEIbCKOM,
MPOEKTHOW U COLIMATIbHOM AEATEIIbHOCTH;
Osaaaenue YHHMBEPCAJIbHBIMHA
KOMMYHHKATUBHBIMH JIeiiCTBUSIMH:

0) coBMeCTHas JIeSITEIbHOCTD:

- TIOHMMaTb W MCIOJIb30BaTh IPEUMYILIECTBA
KOMaHJAHOW ¥ WHIMBUyaIbHOU paboTHI;

- TpUHHAMATh LEJId COBMECTHOW JESTEIbHOCTH,
OpraHU30BBIBaTh U KOOPAMHUPOBATH JICUCTBUS IO €€
JOCTHKCHHIO: COCTAaBIISITh ia” JIeHCTBHIA,
pacrpenensiaTb pojyd ¢ y4eTOM MHEHHMH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUW pabOTHI;

- KOOPJAMHUPOBATH U BBHIMOIHITH pa0OTY B YCIOBUSIX
peabHOTO, BUPTYaJbHOTO W KOMOMHHPOBAHHOTO

- OBJaJeTh yYMEHHsIMH paboTaTh B TIpymmne ¢
BBIMIOJTHEHUEM  PAa3JIMYHBIX  COLMAJIBHBIX  POJIEH,
IUTaHUPOBATh paboty TPYIIIIBL, palOHATIBHO
pacupenensatb  JeATeNbHOCTh B HECTaHJAPTHBIX

CUTyallUsIX, aJeKBaTHO OIICHMBATh BKJAJ] KaXIOr0 H3
YYaCTHHKOB TPYIIBl B pEHICHHE pPaccMaTpHUBAEMOi
poOJIEMBI.




B3aMMO/ICICTBUS;

- OCYIIECTBJISATh TO3UTHBHOE  CTPATETHYECKOE
MOBE/ICHUE B PA3JIMYHBIX CHUTYalUSX, IPOSBISATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
OBilaleHHe YHUBEPCAJbHBIMHU PeryJsiTHBHBIMHU
AeCTBUAMMU:

T') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- IPUHUMATh MOTUBBI U apTyYMEHTBI JPYTUX JFOJACH
[IPU aHAJIK3€E PE3YNIbTaTOB ACITEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOJICH Ha
OIIINOKH;

- pa3BUBaTh CITIOCOOHOCTh TIOHUMATh MUP C ITO3HUIIAN
JPYTOro 4eI0BeKa;

OK 05. OcyuiecTBisiTh yCTHYIO U
MHCbMEHHYI0 KOMMYHHUKAIIMIO Ha
rOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit ®denepaiuu ¢ yaeTom
0COOCHHOCTEH COIUAIBHOTO U
KYJIbTYPHOT'O KOHTEKCTA.

B 06.1acTH 3cTeTHY€CKOT0 BOCTIMTAHUS

- O3CTETUYECKOE OTHOUIEHWE K MHUpPY, BKIHOYas
ACTETHKY OBbITa, HAYYHOTO H  TEXHUYECKOIO
TBOpYECTBa, CIOpPTa, Tpyda U OOLIECTBEHHBIX
OTHOIIICHU;

- CHOCOOHOCTh BOCHPUHUMAThH pa3jHuHbIe BUIBI
WUCKYCCTBa, TPAJAWIIMd M TBOPYECTBO CBOETO U
JpPYruX  HapoJOB,  OIIyIIaTh  AMOIMOHAIBHOE
BO3/ICHCTBHE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYUMOCTH JUISI JMYHOCTH U
00111ecTBa OTEYECTBEHHOTO U MHUPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAULUH U HAPOJHOTO

TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX
UCKYyCCTBa, CTpEMJIEHHE TNPOSBIATh  KadecTBa
TBOPUYECKOH JINYHOCTH;

OBananenue YHHMBEPCAJbHbIMH
KOMMYHHMKATHBHBIMH JeCTBUSIMM:

a) oOrieHue:

- OCYIIECTBIIATh KOMMYHHKAIIMM BO BCeX cdepax
JKM3HH;

- yMEHue pacro3HaBaTb  (U3MUECKHUE  SBICHUS
(mpoueccbl) M OOBSCHATH MX HAa OCHOBE H3YUEHHBIX
3aKOHOB: pPaBHOMEPHOE U PaBHOYCKOPEHHOE

IOpSMOJIMHEHHOE JIBUXKEHHME, CBOOOJHOE MAaJeHUe Tell,
JBUKEHHE IO OKPYKHOCTH, MHEPLMS, B3aUMOJEHUCTBUE
TeN, KoyiebaTenbHOe JBUKEHHE, pPE30HAHC, BOJHOBOE
IBrxkeHue,  auddys3us, OpOyHOBCKOE  JBHKEHHE,
CTPOEHHE JKMJIKOCTEH M TBEPIABIX TEJI, W3MEHEHHE
o0bemMa Tesl Mpu HarpeBaHUM (OXJIAXKJIEHUH), TEIJIOBOE
paBHOBECHE, MCIAPEHUE, KOHJEHCAlMs, IUIABJICHUE,
KpUCTAJIIN3alusl, KUIMEHUE, BJIAXXHOCTh BO31yXa, CBS3b
CpelHEN KUHETMYECKON SHEPruu TEIJIOBOIO JIBMIKEHUS
MOJIEKY] C aOCOJIIOTHOM TEMIIEpaTypol, IOBBIIICHUE
JIaBJICHMsI Ta3a [IPU €ro HarpeBaHUM B 3aKPBITOM COCYZE,
CBA3b MEXAY MapaMeTpaMH COCTOSIHMSI raza B
U30IpoLeccax; JJIEKTpU3alMs Tell, B3aUMOJAEHUCTBHE
3apsA70B,  HAarpeBaHHe  NPOBOJHHMKA C  TOKOM,
B3alMOJIEIICTBHE MarHuroB, AJIEKTPOMarHuTHast
MHAYKIMS, JeCTBIE MarHUTHOTO MOJI Ha MPOBOJIHUK C
TOKOM W JBWXKYIIMICSA 3apsall, 3JIEKTPOMarHUTHBIE
Kosie0aHusl U BOJIHBI, IPSIMOJIMHEIHOE paclpoCTpaHeHHe
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- pacrio3HaBaTh HeBepOaJbHbIE CPEJCTBAa OOLICHU,
IIOHUMAaTbh  3HAYEHHE  COLMAJIBHBIX  3HAKOB,
pacno3HaBaTh MIPEANOCHUIKU KOH(JIMKTHBIX
CUTYallui ¥ CMATYATh KOH(IUKTEHI;

- Pa3BEpHYTO M JIOTUYHO WH3Jararb CBOIO TOYKY
3PEHMsI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

CBETa, OTpaXeHHe, NpeJoMIIeHHue, HHTepdepeHus,
mudpakiuss W TOJSpHU3aIUs CBETa, TUCIEPCUS CBETa;
doToanekrpuuecknii 3 (PEeKT, CBETOBOE JaBJICHUE,
BO3HMKHOBEHHUE JIMHEHYATOrO CIEKTpa aTomMa BOJOpOJa,
€CTECTBCHHAsI U HCKYCCTBEHHAs PaJIMOAKTHBHOCTD.

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY>Karollen Cpebl,
pecypcocOepexeHuI0, MPUMEHSITh
3HaHUA 00 M3MECHECHUY KJIMMAaTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BOJICTBA, 3(P(HEKTUBHO
JIEHCTBOBATh B UpPE3BbIYaHBIX
CUTYaIHSIX

B 00s1acTH 3K0/10IM4€CKOr0 BOCIIUTAHUSA

- c(OPMHUPOBAHHOCTb HKOJOTHYECKOH KYIBTYpHI,
IIOHVMMAHHUE BIIMSHHUS COLMAIbHO-DKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOAHON M COLUAIBHOMN
cpelbl, OCO3HaHHE  IJI00aJBHOIO  Xapakrepa
HKOJIOTMYECKUX MPOOIeM;

- IUIAHUPOBAHHWE M OCYLIECTBJICHHUE JIEHCTBUH B
OKPY’KalOIlleW Cpele Ha OCHOBE 3HAaHMS LeEIeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE IEUCTBHM, NMPUHOCAUIUX BpPE.
OKpYXKarollen cpene;

- yYMEHHE TPOTHO3UPOBATH  HEOJIAronpusiTHbIE
DKOJIOTMYECKNE TIOCIEACTBUSA IPEANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paclmiMp€HHuC OIlblTa ACATCIbHOCTH 9KOJIOTHYECKO
HAIIpaBJICHHOCTHU Ha OCHOBC 3HAHWUH T10 (1)I/I3I/IK6.

- chopMHpOBaTH YMEHHS MPUMEHATH IOJyYEHHBIE
3HaHUA NI OOBSCHEHUS  YCIOBUH  TPOTEKAHUS
(U3UYECKUX SBJICHUH B TPUPOAEC U JUISI TIPUHSTHS
IIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOW JKU3HM JUIA
obecrieueHuss  0€30MacHOCTH MPU  OOpalieHUU  C
OBITOBBIMU TIPUOOpPAMU M TEXHHUYECKUMHU yCTPOHCTBAMH,
COXpaHGHHSI  3JIOPOBbS M COOJIIOJICHHS  HOPM
OKOJIOTHYECKOTO TOBEACHHUS B OKPYXKAIOIICH Cpee;
MMOHUMaHHWE HEOOXOAMMOCTH TNPUMEHEHHS JTOCTHUKCHUIN
GU3MKKM W TEXHOJIOTHHA Ui PAMOHAIBHOTO
MIPUPOIOTIONB30BAHMS.

IIK 1.1. OnieHuBaThH COOTBETCTBHUE
METOJIMKH 3aJadyaM aHaJiu3a I10
JTMATIa30Hy U3MEPSEMbIX 3HAYCHUH 1
TOYHOCTH.

- OCYWECTBJISTH  IICJICHANIPABIICHHBIA  TTOUCK
nepeHoca CpeacTB U crmocoOOB  JEHCTBUS B
poeCCHOHAIBHYIO CPENY;

- YMEHHE MEePEeHOCUTh 3HAHUS B MO3HABATEIHHYIO U
MMPAKTUYCCKYIO oOJractu KUBHCACATCIIBHOCTH,
OBnaneHue YHHUBepPCAJIbHBIMU Y4eOHbIMHU
KOMMYHHKATUBHBIMHA )IeﬁCTBHﬂMH:

000011aTh MHEHUS HECKOJBKHX JIIOJICH; BBIMOTHSTH
CBOIO 4YacTh paboOThl W KOOPAMHUPOBATH CBOU
JIEUCTBUS C IPYTMMH YJeHAMH KOMaH/bI; OIICHUBATh
Ka4eCcTBO CBOETO BKJIaJa B OOMMI MPOIYKT TII0
KpUTEpUsM, Cc(HOpPMYITHPOBAHHBIM  YYaCTHHUKAMH

- copMUpPOBaTh YMEHHUS pellaTh PAacUYETHbIE 3aJauM C
SBHO 3aJlaHHOM (PU3MUYECKOW MOJENbIO, HCIOIb3Ys
¢u3nyecKknue 3aKOHbI U MPHUHIIMIIBI; HA OCHOBE aHalIM3a
yCIOBMS  3aJaud  BbIOMpaTh  (U3NYECKYI0 MOJEIb,
BBIIETATh  (U3WYECKUE  BEIUYMHBI U (OPMYIIBL,
HEOOXO/AUMBIE JJIS €€ PeLIeHHs, TPOBOIUTH pacueThl U
OLIEHUBATh  PEaJbHOCTh  IIOJYYEHHOIO  3HAYCHMS
¢u3nUecKoil BeIMUYUHBI; peliaTh KauyecTBEHHBIE 3a/1auH,
BBICTpAaWBasl JIOTMYECKH HENPOTUBOPEUYMBYIO ILIETIOUYKY
pacCyXJI€HHM C ONOpOM Ha W3YYECHHbIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SBICHHUS;
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B3aHMOHCﬁCTBHH.

IIK 2.1. O6cnyxuBaTh 1
AKCILTYyaTHPOBATh J1a00PaTOPHOE
000pyI0BaHUE, UCTIHITATEIIHLHOE
00OpyIOBaHUE U CPENICTBA
W3MEPEHUST XUMHUKO-aHATUTHIECKUX
nabopaTopuid.

OBnanenue YHUBEPCAIbHBIMU  Y4€OHBIMH
MO3HABATEJIbHBIMU  JICUCTBUSIMU  BKJIIOYAIOIIUMHU
0a30BbIE UCCIIEIOBATENBCKUE ACHCTBUS:

MpPOBOJIUTH  JKCHEPUMEHTBI U UCCIEIOBaHUS
3aBHCUMOCTEH MEXIy (U3MYECKUMHU BEIMYHMHAMU;
MPOBOJIUTH OIBITHl IO MPOBEPKE MPEAIOKEHHBIX

TUIOTE3; yMETh MEepPEHOCUTh 3HAHHUS B
[IO3HABATEJIbHYID M IPaKTHYECKyl0  olbnactu
NEeSITEIbHOCTH;

- BJIaJIETb OCHOBHBIMH METOAAMH HAYYHOI'O IMO3HAHUA,
UCTONB3yeMbIMU B (U3MKE: TPOBOJUTH NPSMBIE H
KOCBEHHbIE M3MEpEeHUs (U3NYECKUX BEJIUYMH, BBIOMpas
ONTUMAJIBHBIA  cIIOCOO  H3MEpPEeHUsT U HUCIHOJIb3Ys
W3BECTHBIE METOJBI OLEHKH IOTPEIIHOCTEH HU3MEPEHUH,
IPOBOJIUTH HCCIIEJIOBAaHUE 3aBUCHMOCTEH (PHU3NUECKUX
BEJIMYMH C HCIOJIb30BAaHUEM MPSMBIX H3MEPEHUH,
OOBSACHATH  IOJIyYEHHBIE  pE3yJIbTaThl,  HCIOJIb3Ys
¢u3nyeckue TEOpUH, 3aKOHbI M IOHATHUSA, U JelaTh
BBIBOJIBI; COOJIO/IAaTh IMpaBHja OE30MacHOTO TpyHAa IpH

NPOBE/JICHUU  HUCCIECNOBAaHM B  paMKax  y4eOHOro
IKCIIEPUMEHTA u y4eOHOUCCIIeIOBATEIIbCKON
JIEATENHHOCTH c HCIIOJb30BaHUEM U POBBIX
HU3MEPUTEIEHBIX YCTPOMCTB u 1a060paToOpHOTO
000pyIOBaHUs;
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2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEJMETA
2.1 O0beM y4eOHOro npeaMeTa U BUAbI y4eOHOH padoThl

O0nLeM
Bun yueonoii padornl 1 cemecT 2 ceMecT
ay P B yacax p p

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOT0
npeaMera

117 o1 66

B T.4.

OcCHOBHOE cO/Iep:KaHue 117 51 66

BT. 4..

TEOPETUIECKOE O0yUeHUE 67 25 42

MPAKTUYCCKHUE 3aHATUS 50 26 24

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE 20 5 18
cojiep:kaHue (copep:xaHue MPUKJIATHOTO MOTYJIA)

BT. 4..

TEOpEeTHYECKOe 00yUeHNE 2 16

MPAKTUYICCKUC 3aHATHA 2

CamocrosiTesibHas padora - -

Koncyabranuu - -

NuauBuayaabHblil NPOEKT (6x00um 6 cp.) - -

IIpomexyTouHas aTTecTAlMS MO CEMeCTPamM
(1 cemecmp - konmpoavHas paboma, 2 cemecmp - - -
KOHMPOJIbHAsl paboma)




2.2 TemaTH4ecKHuii NJIaH U cOJIePKAHUE YUeOHOT0 MpeMeTa Pusnka

HaumeHoearue y'{€6H020 npedmema

VYckopenue cBobogHOoro maneHus. KpuBonuHelHoe BIWKeHUE. J[BikeHue MaTepuaibHOU
TOYKH IO OKPYXKHOCTH C MOCTOSSHHOW MO MOJYJIIO CKOPOCTHIO. YTJIOBAsI CKOPOCTb, JIMHEHHAS
ckopocth. [lepron u yactota oOpamienus. L{eHTpocTpeMuTenbHOe ycKOopeHue. TexXxHHuecKue
YCTPOHCTBA W MPAKTHYECKOE TMPUMEHEHHE: CIUIOMETp, IBI)KCHHE CHapsOB, ICTHBIE U
peMénnble mnepepaud. llpuHumn otHocutensHOCcTM ['anmunes. IlepBelid 3akoH HrproToHAa.
Nuepumnansueie cuctemsl orcuéra. Macca tena. Cuna. [IpuHnun cynepnosunuu cuil. Bropoi
3akoH HeroTOHA 1715t MarepuanbHoOi Touku. TpeTtuit 3akoH HeloTOHA [U1s1 MaTepUaNbHBIX TOYEK.
3akoH BcemupHOro TiaroteHus. Cuma Tsokectu. IlepBas kocmmueckass ckopocth. Cmiia
yrnpyroctu. 3akoH ['yka. Bec Tema. Tpenue. Bunsl TpeHust (moKosi, CKOJbKEHUS, KaUCHHs]).

< BueayauropHas
@ HanmeHnoBanue pa3iesioB U TeM ypoka /
2 Coaep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U IPO(ecCHOHAILHO-OPHMEHTHPOBAHHOE), Obnem | camocrostenbuan | DopMupyembie
> . 4acoB padora / 00bem KOMIIeTeHIIM U
S JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYMH) 4ACOB
1 2 4 5 6
OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa
1 cemecTp
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 IIO3HAHUS 2
Copnep:xanue pasaesa: O@usuka — Hayka o npupoze. HayuHnsle MeTo1bl HO3HAHUS OKPYKAIOUIET0 MUPA.
Poutb akcriepuMenTa 1 TEOpUH B MpolLecce O3HAHUS TPUPOIBL. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue (hU3MUYSCKUX SIBJICHUM M TpolieccoB. Hayunble rumore3bl. dusznueckue 3aKOHBI U
Teopuu. [ paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [ [pHHIINT COOTBETCTBHS.
Pons m mMecto ¢u3MKM B (QOpPMUPOBAHMU COBPEMEHHOW HAayYHOW KAapTHHBI MHpa, B MPAKTHYCCKOM
JeSITeILHOCTH JIFOJICH.
®du3nKa U METOJIbl HAYYHOTO TTO3HAHUS 2
Pa3nes 2. Mexanuka 18
Conepxanue pasgena: Mexanndeckoe BHKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO OK.01
newxkeHus. Cuctema orcué€ra. Tpaekropus. [lepemerenue, cCKOpocTh (CpemHsisi CKOPOCTb, OK.02
MTHOBEHHAs CKOPOCTh) U YCKOPEHUE MaTepUaTbHOW TOYKH, MX MPOEKIMH HAa OCU CUCTEMBI OK.04
koopauHatr. CloXeHHe TepeMelleHuid M ClIoKeHHe ckopocted. PaBHoMepHoe u OK.05
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABIKEeHUE. ['paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, K 1.1
YCKOpEHUs, MyTH U NEepeMEelIeHHs] MaTepUuaJbHOM TOYKH OT BpeMeHHU. CBOOOJHOE MaJieHue. IIK 2.1
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Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUsl CKOJIBXKEHUS U cuiia TpeHus nokos. Koadduuuent
TpeHust. Cuiia CONpOTUBIIEHUS IIPU JBMKEHUU Tella B KUAKOCTH WM rasze. [locrynarenbHoe u
BpallaTeIbHOEe JBUKEHHE aO0COMIOTHO TBEPAOro Tena. MOMEHT CHUJIbl OTHOCUTENIBHO OCH
BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBeCHs TBEPAOIO Teja. TeXHMYECKHE yCTPOMCTBA U
IIPAKTUYECKOE IIPUMEHEHUE: TOJIINITHUKY, JBUKCHUE NCKYCCTBEHHBIX CITyTHUKOB.

WNMnynbe mMaTepuanbHOW TOUKM (Tesla), CUCTEMBl MaTepHUaJbHBIX TO4YeK. Mmmynbc cuibl u
U3MEHEHHE MMITyJbca Tella. 3aKOH COXpaHEHus uMIysbca. PeakTuBHOe nBuxeHue. Pabora
cwibl. MomrHocTh cuibl. KuHeTnyeckass JSHEprusi MaTepuanbHOW TOYkKH. Teopema 00
W3MEHEHUU KHHeThdeckod sHepruu. IloreHumanbHas sHeprus. lloreHnuanbHas sHeprus
yrnpyro nehOpMUPOBaHHON TpPYXUHBL [loTeHIManbHas SHEprus Teiaa BOJIW3U MOBEPXHOCTH
3emiu. [loTeHLnanbHble U HE MOTEHUUANbHBIE CUibl. CBA3b Pa0OTHl HE MOTEHLUAIBHBIX CHII C
U3MEHEHHEM MEXAaHUYECKOM DSHEPIUM CHCTEMbI Tell. 3aKOH COXpPaHEHUS MEXaHM4EeCKON
SHEpruu. YNpyrue U HEylnpyrue CTOJKHOBEHUs. TeXHUYECKHE yCTpOWCTBAa M INPaKTUYECKOE
IIPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN ITUCTOJIET, IBUKCHUE PAKET.

OCHOBBI KHHEMaTHKH. MeXaHn4ecKoe ABMOKCHHUC U €TO BUBI.

Yckopenue. CBoOo1HOE nazieHne. PaBHOMEpHOE IBUYKEHUE 110 OKPY>KHOCTH.

I1/3 1 Pacuet mapameTpoB JABHKEHUS Tela.

Ocnosbl nuHamuku. Cuiia. Macca. mnynbce. 3akonbsl HeloToHa.

Cuna tspxectu. Bec. Cuia ynpyroctu. Cuna TpeHus.

I1/3 2 N3yuenue qBHKEeHUS Tel 0 OKPYKHOCTHU MOJ| IEUCTBUEM CHJI TSKECTHU U YIIPYTOCTH.

3aK0oH COXpaHEHUsI UMITYJIbca. MexaHnueckasi JHEPTUs U €€ BUJIBI.

O N |0~ Wi

I1/3 3 cnonb3oBaHue 3aKOHOB COXPAHCHUSA SHCPI'UM NIpHU PCIICHUH 3a4a4 [0 MCXaHUKCE.

-
©

I1/3 4 Pemenue 3a1a4 ¢ NPUMEHEHHEM DJIEMEHTOB CTATHUKH.

NININININININININ

Paznes 3. MoJsiekyasipHas (pM3HKa

N
o

Coaep:xkanue pasaesa: OCHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKONM TEOpUU U HX
onbITHOe oOocHOBaHUE. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep IBUKEHUS U
B3aI/IMO)IeI\/'ICTBI/I$I HJaCTHUI[ BeOICCTBA. MOHeHI/I CTPpOCHUA Tras3oBs, )I(H}IKOCTeﬁ n TBép)II)IX TCI U
0O0BSICHEHHE CBOICTB BeIlleCTBA Ha OCHOBE 3THUX Mojeieid. Macca W pa3Mepbl MOJIEKYIL
KomnuectBo BemiectBa. IlocrosiHHas ABoraapo. TemoBoe paBHoBecue. TemmepaTypa u €€
n3Mmepenue. lllkamna temneparyp Llenscus. Moaens uaeanpHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUUECKON TeOpUr HAeaIbHOro rasa. AOCOIOTHAs TeMmIepaTypa Kak mepa
CpeIHEN KWUHETMYECKON SHEpruu TEIUIOBOro ABM)KEHMs dvactul rasa. Illkama temneparyp
KenbBuna. ['a30Bble 3akoHbl. YpaBHeHne MenneneeBa—Knaneiipona. M3omponeccsl B

OK.01
OK.02
OK.04
OK.05
OK.07
K 1.1
IK 2.1
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UICAIBHOM Tra3e C IIOCTOSHHBIM KOJIMYECTBOM BelIeCTBA. TEXHHUYECKHE YCTpOMCTBA U
NpakTUYeCKoe TNpUMEHEHHe: TepMoMeTp, Oapomerp. TepMoauHamuueckass CHCTEMA.
BHyTpeHHsAs sHEeprusi TepMOJMHAMUYECKON CHCTEeMBl U clIocoObl €€ u3MeHeHus. KomuuecTBo
TEINIOTHl W paborta. Buasl Temionepeayu: TEIUIONPOBOJHOCTb, KOHBEKIIHS, HW3Iy4eHHE.
VYnenbHas TemoéMKocTh BenlecTBa. KonndecTBo TemnoTsl npu teruionepenade. [lonsarue o6
aguabatHoMm mpouecce. [lepBelii 3akoH TepMmoAaMHAMUKU. llpuMeHeHHME NepBOro 3aKOHA
TEPMOJIMHAMMKH K H3omnporeccam. I'papuueckas uHTepnperanus padoTsl raza. Bropoil 3akoH
TepMouHAaMHUKH. HeoOpaTUMOCTh mporeccoB B mpupoje. TerioBele MamuHbl. [IpuHIMIIEL
neiicTBus TeIoBbIX MamuH. [IpeoOpa3oBanus sHepruM B TEIUIOBBIX MamuHax. Koagduunent
MOJIE3HOTO JICWCTBUSl TEIJIOBOM MAIIMHBI. DKOJOTHYECKHE IPOOJIEMBI TEIUIOIHEPTETHKH.
[Tapoo6pazoBanue u KoHjaeHcanus. VcrnapeHue u kuneHue. AOCONIOTHAS M OTHOCHUTENbHas
BJIQXKHOCTh BO3ayxa. HacwllieHHbIN nap. YenbHas TemioTa napooOpa3oBaHUs. 3aBUCUMOCTD
TeMIeparypbl KuneHus oT AasieHus. TBépnoe teno. Kpucrammmueckue m amopdHble Tena.
AHunzorponusi CBOMCTB KpucrawioB. JKuakue kpuctaiuibl. CoBpeMEHHbIE MaTepHalbl.
[InaBneHue W KpucTauM3auus. YpaBHEHHE TeIUloBoro Oananca. TexHUuYeckue ycTpoicTBa u
IPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaJTOPUMETP, TEXHOJIIOTUU OJIyUYEHUS
COBPEMEHHBIX MaTEpUaAJIOB, B TOM YHMCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH.

OCHOBBI MOJIEKYJISIPHO-KMHETUUECKOI Teopuu ra3oB. M ieanbHblil ra3, ero napaMeTpsl 1

11. . 2
CBOWCTBA.
12. | I1/3 5 [IpoBepka ypaBHEHUS COCTOSIHHSI ra3a. 2
13. | 3akoHsl uaeanbHOrO rasa. Msomnporueccsl. BHyTpeHHsIst SHeprus uaeaibHOro rasa. 2
14. | I1/3 6 PacueT mapameTpoB ra3a B H30IMPOIIECCax. 2
15. | I1/3 7 [IpumeHeHe NepBOro 3aK0OHa TEpPMOJMHAMUKHU K a/1Ma0aTHBIM IPOLIECCaM. 2
16. | ArperarHble cocTOsIHUS BemlecTBa. [naBienne u KpucTayuM3anusi. 2
17. | I1/3 8 OnpeneneHrie BIAKHOCTH BO3IyXa. 2
18. | I1/3 9 Onpenenennie KOAppHUIMEHTa TOBEPXHOCTHOTO HATSHKEHUSI. 2
19. | I1/3 10 Pemienue 3aa4 1o TeMe TUIABJICHUE M KPUCTAJUTA3AIIHS. 2
20. | I1/3 11 M3mepenue yenbHOM TEIUIOTHI IIABIECHUS JIbJA. 2
Pa3nen 4. DaekTpoMHAMHEKA. 39

Coaepsxkanue pasaena: OJeKTpu3alus Tel. JJIEKTpUUYECKUH 3apsal. J(Ba Buaa 3JIEKTPUUIECKUX
3aps1oB. [IpOBOIHUKY, AUBIIEKTPUKU U MOJYIPOBOJHUKH. 3aKOH COXPAHEHUS JJIEKTPHUUECKOTO
3apsiga. BsaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHblld 3JI€KTpUYECKMM  3apsii.
Onektpruyeckoe mnozne. Hanpsok€HHOCTh ayiekTpuyeckoro mnoiid. JIMHMKM HanpspkEHHOCTH

OK.02
OK.04
OK.05
OK.07
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aeKkTpudeckoro mois. Padora cun anekrpocrarnueckoro nons. [lorenuman. IlpoBogHuku u
JUBJIEKTPUKH B JJIEKTPOCTATHYECKOM  moje.  JIudjekTtpuyeckas  MPOHULAEMOCTb.
OnekTpoéMKocTh. KonaeHcaTtop. DJEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. TeXHUYEeCKHue
YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: JIEKTPOCKOI, AIEKTPOMETP, BIEKTPOCTATUUECKAS
3aIllMTa, 3a3€MJICHHUE DJIEKTPONPHUOOPOB, KOHJEHCATOP, KOMMPOBAJIBHBIN ammapar, CTPYHHBIN
HOPUHTEP. DJIEKTPUUYECKUM TOK. YCIIOBUS CYLIECTBOBAHUS JIEKTPUUYECKOro Toka. McTouHuku
toka. Cuna Ttoka. Ilocrosnnbiii Tok. Hanpspkenume. 3akon Oma sl ydyacTka IIETH.
DIIEKTPUUYECKOE COMPOTUBJICHHE. Y IETBbHOE CONpOTUBIEHUE BemiecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEIIaHHOE COSIUHEHHE IPOBOIHUKOB. PaboTa 3jeKTpu4ecKoro Toka. 3akoH
Jlxoyns—Jlenua. MoITHOCTD 3JEKTPUUECKOr0 TOKA. DJIEKTPOJBMKYIIAsl CHiIa U BHYTPEHHEE
COIMPOTUBIIEHNE UCTOYHHMKA TOKA. 3akoH OMa JJ1sl MOJHON (3aMKHYTOM) 3JIEKTPUUECKOM IIETH.
KopoTkoe 3ambikanue. DJNEKTPOHHAs] MPOBOAMMOCTh TBEPABIX METAIOB. 3aBHCHUMOCTD
CONPOTHUBIICHUS METAUIOB OT Temmeparypbl. CBEpXIPOBOJAUMOCTb. DJIEKTPUUYECKUA TOK B
Bakyyme. CBolicTBa 53J€KTPOHHBIX IydykoB. COOCTBEHHas U IpUMECHas IMPOBOJUMOCTD
MOMYNPOBOIHUKOB. [loynmpoBOHUKOBBIE TPHUOOPHI. DNEKTPUYECKUH TOK B pacTBOpax u
pacriaBax d3JEKTPOJIMTOB. DJIEKTPOJUTUYECKAS] TUCCOIUAIUA. DICKTPOIU3. DIEKTPUUSCKUMA
TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSTENbHbIM pa3psan. Monnus. [lnazma.
TexHuuYecKkrne yCTpPOMCTBA M NMPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETpP, PEOCTar,
WCTOYHHMKU TOKa, OJJICKTPOHArpeBaTeIbHbIE MPHOOPHI, DJIEKTPOOCBETUTENIHHBIE TPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BAaKyyMHBIA JHOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYNPOBOTHUKOBBIA MO/, TajibBaHUKa. [locTostHHBIE MarHUTH. MarnutHoe noiie. Bektop
MarHuTHOM MHAYKUMH. JIMHUKM MarHUTHON MHAYKIMU. KapTuHa JTWHUI MarHUTHON MHAYKIIUU
TIOJIS1 TOCTOSIHHBIX MarHuToB. KapTuHa TMHUI MHAYKIUA MAarHUTHOTO MOJIA IJTMHHOTO TIPSIMOTO
MPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA, KAaTYIIKU ¢ TOKoM. OnbIT Dpcrena. Cuina
Awmmepa, e€ monynbs u HanpasieHue. Cuia JlopeHia, e€ MOaynb U HampaBieHue. [[BukeHue
3apsHKEHHOW YacTUIIBI B OJHOPOJHOM MarHUTHOM mone. Paborta cunel Jlopenma. SIBnenue
JJEKTPOMarHUTHOM  MHAYKIMU. [loTOKk  BEeKTOpa  MarHUTHOW  WMHIAYKLIWH.  3aKOH
3ieKTpoMarHuTHOM uHAyKuuu Dapanes. BuxpeBoe anekTpuyeckoe mnoie. IIeKTPOABHKYIIAs
CUJIa UHAYKIIMU B IPOBOJIHUKE, IBHXKYIEMCS TOCTYNATEIbHO B OTHOPOJHOM MAarHUTHOM TIOJIE.
[IpaBuno Jlenma. WHIyKTUBHOCTH. SIBI€HME CAMOUHIYKUMH. OIJIEKTPOIABMXKYILAs CHUJIA
CaMOMHAYKIMHA. DHEPrus MarHUTHOTO TMOJs KAaTyIIKH C TOKOM. ODJIEKTPOMAarHUTHOE IIOJIE.
TexHuueckue yCTpOWMCTBA M IPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHBIE  MArHMTHI,
3JIEKTPOMArHUThI, A3JEKTPOJBUIATENIb, YCKOPUTEIN HJIEMEHTAPHBIX YACTHUI, HHAYKIIMOHHAS
eYb.
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IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME:
ConmuedHnass aKkTHBHOCTb M €€ BiusHHEe Ha 3emito. [lomynpoBOAHHMKOBBIE TPUOOPEI,
MPUMEHSIEMbIE B XUMUYECKOM MPOMBIIIIJICHHOCTH.

21. | DmekTpocTaTukKa. DICKTPUUECKUE 3apsiabl U dNeKTprueckoe moie. 3akod KymnoHa. 2
22. | IlpOBOAHMKH U AUAJIEKTPHUKH B AJIEKTpHuecKoM noje. KonmeHcarops. 2
23. | 3akon OMa Ju1st yuacTKa u Jyis HOJAHOH nenu. ConpoTUBICHHE TPOBOTHUKOB. 2
24. | 11/3 12 Onpenenenne 3/C 1 BHyTPEHHETO CONPOTUBICHUS UCTOYHHUKA TOKA. 2
o5 I1/3 13 WccrnenoBanue 3aBUCUMOCTHY COITPOTUBIIEHUS IPOBOIHUKA OT €T0 JUIMHBI U IJIOLAAN 2
CeueHMsl.
26. | Kontpoabnas pa6ora. 1
HTroro 3a cemecrtp: 51 4.
2 cemecTp
27. | II/3 14 Onpenenenue yaenbHOTO COMPOTUBICHUS TPOBOTHUKA. 2
28. | Coenunenue npoBoAHUKOB. CoeIMHEHUE HCTOYHUKOB AJIEKTPUYECKON 3HEPruH B OaTapero. 2
29 I1/3 15 Pacuer KBUBaJICHTHOT'O COPOTUBIICHUS y4acTKa IEKTPUUECKON LIENH MOCTOSTHHOTO 2
TOKA.
30. | PaGota 1 MOIIHOCTB 3JIEKTPUYECKOT0 TOKa. 3akoH Jlxoyns-JleHua. 2
31 I1/3 16 HccneI[OB%HHe 3aBUCHMOCTH MOIIIHOCTH, TOTPEOIIEMOI JIaMITON HaKaJIMBAHUSL OT 2
HaNpsDKeHUs Ha e€ 3aKuMax.
32. | DIeKTpUYECKU TOK B PA3IMYHBIX cpefax. DIEKTPOHHAs MPOBOJIUMOCTb METAJIOB. 2
33. | DIeKTpUYECKUM TOK B KHUJIKOCTAX. DIEKTPOIIH3. 2
34. | I1/3 17 Onpenenenue 3MeKTPOXUMHUYECKOTO SKBUBAJICHTA MEJIH. 2
35. | DnekTpuueckuil TOK B razax. JJIEKTPHUECKUH TOK B BaKyyMe. 2
36. | DnekTpuuecKuil TOK B MONYNPOBOAHUKAX. [0yl pOBOTHUKOBBIE TPUOOPHI. 2
37, I1/3 18 IIpoBepka 0JTHOCTOPOHHEH MPOBOIUMOCTH U TIocTpoeHHne BAX TOTyITpOBOTHUKOBBIX 2
JIMOJIOB.
38. | DnexrpomarmeTnsM. MarHuTHOE I0JI€, €T0 XapaKTEPUCTUKH. 2
39. | Cuna Amnepa. Cuna Jlopennia. MarHuTHbIE CBOWCTBA BEIIECTBA. 2
40. | DnexrpoMaruutHas unaykuus. [Ipasuno Jlenna. 2
Pa3nes 5. Kosiebanusi 1 BOJIHBI. 28

Conep:xanue pasgena: KonebarenpHas cuctema. CBOOOJHBIE MEXaHUYECKHE KOJIECOAaHMUS.

OK.01
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["apmonnueckue konebanus. Ilepuon, dacrora, ammmryaa u (asa xkonebanuit. [IpyXkuHHBIHA
MasTHUK. MaTeMaTHueCKuil MasTHUK. Y paBHEHUE rapMOHUYECKUX Kojebanuii. [IpeBpamenne
SHEprMM Ipu rapMoHuyeckux konebanusax. KoneOGatenpHblii koHTYyp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KOJIEOAHUsT B WACATBHOM KOJIE€OAaTeIbHOM KOHTYpe. AHAJIOTHSI MEXIY
MEXaHUYECKUMHU M  UIEKTPOMarHuTHbIMU  KojeOaHusmu. @Dopmyna Tomcona. 3akoH
COXpaHEHMs SHEPTHH B HJCaJbHOM KosiebarenbHOM KoHType. IIpencraBinenue o 3aTyxaronmx
KosieOaHusAX. BbIHyXIeHHble MexaHuueckue KosiebaHusa. Pe3onanc. BwiHyXaeHHBIE
aneKTpoMarHuTHele KojeOaHus. IlepemenHblii TOkK. CHHYCOMAANbHBIA TEPEMEHHBIH TOK.
MOIIHOCTh TEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JACHUCTBYIOIIEE 3HAYCHHE CHJIBI TOKA U
Hanpsbkenus. Tpancdopmarop. IIpomsBoacTBo, mepenaya W MOTpPeOJICHHE AIEKTPHUECKOU
JHEPruu. OKOJOIMYECKHE PHUCKM IpU  NPOM3BOACTBE  3ieKkTposHepruu. KymbpTypa
UCIIOJIB30BAaHUsl JJIEKTPOOHEPIMU B IIOBCEAHEBHOM JKM3HU. TEXHHYECKHE YCTpOMCTBA U
IIPAKTUYECKOE NPUMEHEHHE: IEKTPUYECKUI 3BOHOK, I€HEPAaTOp NEPEMEHHOr0 TOKa, JIMHUU
aneKkTponepenad. MexaHUUecKUe BOJIHBI, ycioBHsl pacnpoctpaHenus. Ilepuoa. CkopocTh
pacrpocTpaHeHus W JJMHa BOJHBIL. [lomepeuHble U nmpojoibHbIe BOJHBI. MHTepdepeHuus u
TuQpaknus MEeXaHW4ecKux BOJH. 3ByK. CkopocTh 3Byka. I'poMKoCTh 3ByKa. BeicoTa TOHA.
TemOp 3Byka. DJEKTPOMAarHUTHBIE BOJIHBL. YCIIOBHSI M3JIy4EHHs 3JEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtanus BektopoB E, B, v B anexrtpomarHutHOM BonHe. CBoiicTBa
JJIEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)K€HUE, TMPEJIOMIIEHHE, MOoJsIpu3auus,  AUQpaxius,
uHTtepdepeniys. CKOpPOCTh 3JIEKTPOMArHuTHBIX BoJIH. [llkana 3JI€KTpOMAarHUTHBIX BOJIH.
[IpumeHeHne >JEKTPOMArHUTHBIX BOJH B TEeXHUKE W ObITy. [IpuHIMOBI panuocBsizu U
TeneBuaeHuA. Pannonokanus. OJEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKaroIled Cpenbl.
TexHudeckne yCTpOMCTBA M IPAKTHYECKOE IPHUMEHEHHME: MY3bIKAJIbHBIE WHCTPYMEHTSHI,
yJIBTPa3ByKOBasi JUAarHOCTHKA B TEXHUKE M MEIULMHE, pajap, paluONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

I'eomerpuyeckas onruka. [IpsaMonnHeitHOEe paclIpoCTpaHEHHE CBETa B OJHOPOAHON cpene. JIyu
cBeta. TOYeUyHBIN UCTOYHMK cBeTa. OTpaxkeHHe cBeTa. 3aKOHbI OTpakeHus cBera. [loctpoenue
n300pakeHnii B MJIOCKOM 3epkaie. IIperomienue cBera. 3aKOHBI MPEJIOMIICHHUS CBETA.
AOCONIOTHBIN MOKa3aTens npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHplid yro
MIOJTHOTO BHYTpEHHero oTpaxkeHus. [lucnepcus ceera. CinoxHbIi coctaB 6eroro cera. L{per.
Cobupatoiue 1 pacceuBarouye JuH3bl. ToHkas auH3a. @OKYCHOE pacCcTOSHUE W ONTHYECKas
cuiia TOHKOM nuH3bL. IlocTpoeHne m3o0pakeHHi B COOMPAIOLIMX M PACCEUBAOLINX JIMH3AX.
dopMyna TOHKOM JIMH3BL. YBEIWYEHWE, JaaBaeMoe JIMH30M. Ilpenensl mnpuMeHHMOCTH
reomeTpuueckoii ontuku. BonnoBas onrtuka. HWutepdepennms cBeta. KorepeHTHble

OK.02
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OK.07
I1K 4.2
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UCTOYHUKU. YCJIOBUSA HAONIOJNEHHS MAakCUMYMOB U MHMHHUMYMOB B HHTep(EpEeHLHMOHHOM
KapTHUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB. Judpakuus csera. Judpakunonnas
pewérka. YciaoBue HaOMIOJEHUs IVIABHBIX MAaKCUMYMOB IIPHM HaJeHUM MOHOXPOMAaTHUYECKOIO
cBeta Ha gudpaknuoHHyro pemérky. [lomspusanus cBera. TexHUYeCKHE YCTpOWCTBA W
IPaKTUYeCKOe MPUMEHEHHUE: OUYKH, JIyna, (poToannapaT, IPOSKIMOHHBIN annapaT, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONTHKA, AU(PpaKIUOHHAS PEIIETKA, TOISPOUI.

I'paHunpl NPUMEHMMOCTH KJIACCMYECKOM MexaHukd. llocTynaTel cnenuanbsHOM Teopuu
OTHOCUTEJIPHOCTH: MHBAPUAHTHOCTh MOAYJSI CKOPOCTM CB€Ta B BaKyyMe, IPUHLUII
OTHOCHUTEJIBHOCTH DHHIITEeHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U
COKpAILEHHUE JJIMHBL. DHEPTUs U UMITYJIbC PESITUBUCTCKON YacTHUIlbl. CBsI3b MacChl ¢ HEpruen
Y UMILYJIbCOM PEJIATUBUCTCKON YaCTUIbl. DHEPIUs MOKOS.

IIpogeccnonanbHO-0OpHEHTHPOBAHHOE CO/leP:KAHME:

Crnekrpanbublii aHanu3. Bunel cnektpoB. CnekTpsl ucnyckanus. CHEKTpbl MOIVIOIIECHHS.
Hcnonp3oBanne naTepdepeHInN B Hayke W TexHuke. OnTuueckue npuOopsl. CIyTHUKOBBIN
MOHMTOPHHI 3€MJIM, Ha HAJINYMUE MOJIE3HBIX HCKOIIAEMBIX.

41. | MexaHndeckue KojcOaHusI, MEXaHHIECKHUE BOJIHBI M MX CBOMCTBA. 2
42, I1/3 19 HccnenoBanue 3aBUCHMOCTH MEPHOJA U YaCTOThI KOJIEOaHUI MaTeMaTHu4ecKoro 5
MasiTHUKA OT €r0 JJINHBI.

43. | 11/3 20 Usmepenue ycKopeHusi CBOOOTHOTO MaeHUsI. 2
44. | DneKTpoMarHuTHBIE BOJIHBI, UX CBOWCTBA U NpuMeHeHue. PezonaHc. 2
45. | Tpancdopmarop. [lonyuenue, nepenaya u pacnpeaeaeHue 3eKTPUIECKON SJHEPruH. 2
46. | Ilpupona cBera. 3aKOHBI OCBELICHHOCTH. 2
47. | 11/3 21 CpaBHeHUE CUIIBI CBETA ABYX UCTOYHUKOB (POTOMETPOM. 2
48. | 3aKOoHBI OTPaXKEHHS U MpeJoMIIeHHs cBeTa. [loTHOe BHYTpEHHEE OTPaKEHHE. 2
49. | II/3 22 OnpeneneHue nokasareis MpeJoOMIICHNs CTEKIIa. 2
50. | JIunzel. ®opmyna TOHKON JTMH3BI. ONTHYECKUE TPUOOPHI. 2
51. | I1/3 23 N3mepenue GOKyCHBIX PaCCTOSHUI cOOMparolel n paccenBarOLIEeH JTMH3. 2
52. | Bonnosas ontuka. Marepdepennus cera. Judpakuus ceera. [lonspuzanus ceera. 2
53. | I1/3 24 V3mepeHue AIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO TU(DPAKITMOHHON PEIIECTKH. 2
54. | Qucnepcus cBeta. CekTpbl. Buabl 31€KTpOMarHUTHBIX U3JIy4E€HUN. 2

8

Pasznea 6. KBantoBas pusuka.

Copep:xxanue pazgena: @oronsl. opmyna [lnanka cBg3u 3Hepruu GOTOHA C €ro YacTOTOM.

OK.01
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Onepruss U umnyinbc (orona. OTkpeiTue u uccienoBanue ¢orodrpdexra. Onbitel A.l.
CroneroBa. 3akoHbl (oTodddexrta. YpaBHenue IDiHmTEeHA 11s PoTodddekra. «KpacHas
rpaaumay dotodddekra. Jlapnenne cera. OnbiTel I1.H. JlebeneBa. Xumudeckoe nelcTBHe
cBeTa. TexHHUECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: (OTOIIEMEHT, (HOTOAATUHK,
conHeuHas Oarapesi, cBeTonuoa. Mojens atoma Tomcona. OnbiTel Pezepdopaa no paccesHuto
a-yactuil. [Inmanerapuas monens aroma. [loctynarel bopa. M3nyuenue u nornomenne GpoToHOB
IIPH [EPEX0/Ie aTOMa C OJIHOI0 YPOBHS 3HEPruu Ha Apyrou. Buael cnektpoB. CnekTp ypoBHEHR
SHEpPruu aroMa Bojaopozaa. BoinHoBbie cBoiicTBa yactull. Bonubl ae bpoinsa. KopnyckynsipHo-
BOJHOBOM  nyanu3M. CHOHTAaHHOE€ W BBIHY)KJIEHHO€  H3JIy4eHHE. OJKCIEPUMEHTHI,
JIOKa3bIBAIOIIME CIIOXKHOCTh  CTpoeHus sjapa. OTKpbITHE pajnoakTUBHOCTU. OMbITHI
Pesepdopna no onpeneneHuto cocraBa pagnoakTUBHOrO uznydeHus. CBoiicTBa anbga-, 6era-,
raMma-u3iydeHus. BiusHue pagnoakTUBHOCTH HA >KHMBblE OpraHu3Mbl. OTKpbITHE MPOTOHA U
HeiiTpona. Hyknonnas moxens siapa I'elizenOepra-lBanenko. 3apsin sapa. MaccoBoe 4ucio
saapa. M3orombl. Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
U3JlydeHHe. 3aKOH PaJMOaKTUBHOIO pacnaja. JHEprus CBsI3M HYKIOHOB B siape. SnepHbie
cwibl. Jlebekt maccel simpa. SAnepHbie peakiuu. JleneHue U CUHTE3 sIep. SAepHBIA peakTop.
Tepmosinepuslii cunTe3. [IpobneMbl W MEpCHEKTUBBI SACPHON ISHEPTreTHKU. DKOJIOTMUYECKUE
aCMeKThl SAEPHON SHEpPreTHKU. DieMeHTapHble 4acTUllbl. OTKpbhITHE MNO3UTpOHA. MeTombl
HAOJIIOJIEHUSI M PETUCTPALlMU AJIEMEHTapHbIX yacTull. DyHIaMEHTATbHbIE B3aUMOJACHCTBHUSL.
EnuncTBO dusnyeckoil KapTUHBI MUpA.

IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COJleP:KAHME:

TexHnueckue ycTpoHCTBa W IPAKTHYECKOE IPUMEHEHME: [O3UMETpP, KaMmepa BuibcoHa,
AJIEpHBIN peakTop, aToMHas 6oMOa. TexHuueckue yCcTpoHCTBa M MPAKTHUECKOE MPUMEHEHHUE:
CHEKTpaJIbHBIM aHaJIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTEP.

OK.02
OK.04
OK.05
OK.07
IK 1.1
IIK 2.1

55.

KBanTtoBas ontuka. @oTtosnexkrpuyeckuii apdext. JlaBneHue crera.

56.

®du3nka aTomMa 1 aTOMHOTO siipa. Moaenu crpoenust aroma. KBanroBele nocrynarst bopa.

57,

Snepubie peakuuu. Llennas saepHas peakuus. SnepHas sHepreTuka.

58.

I1/3 25 W3y4eHne TpeKOoB 3apsyKEHHBIX YaCTHUI]

Pa3znen 7. DjieMeHTBbI ACTPOHOMHUM U ACTPOPU3MKH.

NINININIDN

Coaep:xkanue paspgena: Jtanbl pa3BUTHA acTpoHoMmuu. IIpuknamHoe M MUPOBO33peHYECKOE
3HaueHue acTpoHoMuu. Bua 3BE31H0r0 HeGa. Co3Be3nus, spKue 3BE3/1bl, MJIAHETHI, UX BUIUMOE
neuxenne. Conneunas cucrema. Connue. ConaHeuHas akTUBHOCTb. Mcrounuk sHepruu CosnHia
M 3BE31. 3BE3/BI, MX OCHOBHBIE XAPAaKTEPHUCTHKHU. JlMmarpamma «CIEKTPAJIBHBIA KJIacc —

OK.01
OK.02
OK.04
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CBETUMOCTBY. 3BE3/IbI IJIaBHOM MMOCIIEI0BATEILHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTbY JJIst
3BE3]] TIJIABHOM IOCJENOBATeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHbIE
IPEJCTaBICHUST O MPOUCXOXKIeHUM U HBoionnu CoiHia W 3BE3A. DTambl KU3HU 3BE3I.
Mineunsiii [Iyte — nHama ['anaktuka. [lonoxxenune u apmxenue Connna B [Namaktuke. Tumbl
ranakTuk. PaguoramakTuku M KkBazapbl. YUEpHbIE ObIppl B sApax TrajakTUK. BceneHHas.
Pacmmipenne Bceenennoil. 3akon Xa06mna. Pa3zberanue ramaktuk. Teopus bonbiioro B3pbiBa.
PenukTtoBoe m3nyuenune. MacmtabHas cTtpykTtypa Beenennoil. Meraranaktuka. Hepeménusie
po0JIeMBbI ACTPOHOMUH.

OK.07

59. | Crpoenue ConHEUHOH CUCTEMBI. DBOJIIOIMS BeeneHHO. 2
Hroro 3a cemectp: 66 4.
Hroro: 117 u.
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3 YCJIOBUS PEATIN3AIINU TPOT'PAMMBI YYEBHOT'O ITPE/IMETA
3.1. TpeGoBaHusi K MAaTePHATbHO-TEXHUYECKOMY 00ecTedeHUI0

Jns peanuzanuu mporpamMmbl y4eOHOTO MpeaMeTa JIOJDKHBI OBbITh MPEIyCMOTPEHBI CIelyIOIIHe

CIICHHUaJIbHBIC ITIOMCIICHUA

Kabuner ®u3uku, ocCHAIIEHHBIH 000pPy/10BaHHEM:

- TOCAZI0YHbIE MECTA MO KOJIMYECTBY 00YJAIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMITJICKT y4eOHO-HArISAHBIX TOCOOUH;

- CIIpaBOYHBIE MOCOOMS ((PU3UUECKHE SHIMKIIONEIUN, CIPABOYHHUKH 10 (PU3UKE U TEXHUKE);
- 1a0OpaToOpHOE U IEMOHCTPALMOHHOE 000pY/IOBAaHUE;

- KOMIUJIEKTBI TOCOOUII 17151 BHIMIOJIHEHUS 1a00paTOPHBIX U MPAKTUYECKUX paboT;
- KOMIUJICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3a/1aHuUs JJ11 KOHTPOJIbHBIX paboT;

- mpoeccHOHATEHO-OPUCHTUPOBAHHBIC 33 JaHHS,

- MaTepHasbl YK3aMeHa.

TEXHUYECKHMMH CPeICTBAMM 00yYeHHUsI:

- ayIUTOpHAs JI0CKa,

- IEPCOHAIbHBINA KOMIBIOTED € JIULEH3UOHHBIM [10;

- IPOEKTOP C IKPAHOM;

- aKyCTHYeCKasi CHCTEMa.

3.2. UuopmanoHHOe o0ecniedeHre peajin3aluu NpPorpaMmbl yueOHOro npeamera

[lepeueHp pekoMeHIyeMbIX Y4eOHbIX u3JaHui, HHTepHET-pecypcoB, JIONOJHUTEIBbHON

JTUTEPATYPHI.

N

3.2.1. OcHOBHBIC MeYATHLIEC H31AHNUSA

Mskumes, I'.51.. ®usuka. 10 knacc. ba3osblil u yriy6néunsiii ypoBau. DDV / I'.5. Mskumes,
b.b. ByxoBues, H.H. Corckuit — Mocksa: [IpocBenienue, 2023. — ISBN 978-5-09-099514-6. —
URL: https://book.ru/book/949062 (nata obparenust: 23.05.2024). — TekcT: 371€KTPOHHBIH.
Msikuiues, I'. 5. @usuka. 11 knacc. ba3zoBsiii n yrinyOnénublil ypoBHu: yueOHuk / I'. 5. Mskuies,
b. b. byxoBues, B. M. Hapyrun; noa. pea. H. A. [lapdenTtseBoii. - 7-e u3n., nepepaboTaHHoe -
Mocksa: M3natensctBo "IIpocBemenue”, 2023. - 436 c. - ISBN 978-5-09-099513-9. - Tekcr:
sanekTponubii. - URL: https://znanium.com/catalog/product/1927359 (mara oOpartieHus:
23.05.2024). — Pexxum 10CTyMA: 1O TOAIUCKE.

KacpsiHoB, B.A.. ®uzuka. 10 xnacc. Yrinyonénuuslii ypoens. PV / B.A. KacssiHoB — MockBa:
[Mpocsemenwne, 2023. — ISBN 978-5-09-099521-4. — URL: https://book.ru/book/949102 (nata
obpamienus: 23.05.2024). — TekcT: 2eKTPOHHBIH.

KacesinoB, B.A.. ®usuka. 11 knacc. Yrayon€unsrii yposersb. DDV / B.A. KacesnoB — Mockaa:
[Tpoceemenne, 2023. — ISBN 978-5-09-099522-1. — URL: https://book.ru/book/949103 (mata
obparmienns: 23.05.2024). — TekcT: 3eKTPOHHBIH.

3.2.2. DlIeKTpPOHHbIE H3TAHUS

MunucrepcTBo 006pa3oBanus u Hayku Poccuiickoit @eneparnuu (http://mMmuHoOpHaAYKH.pdY/);
®denepanbublii mopran "Poccuiickoe oopasoBanue" (http://www.edu.ru/);

Nudopmanmonnas cucrema "EamHoe oOKHO jJoctyma K oOpa3oBaTelbHBIM — pecypcam”
(http://window.edu.ru/);
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Enunas xomutexiust mudpoBeix oOpa3oBaTenbHbIx pecypcoB (http://school-collection.edu.ru/);
denepanbHbIi EHTp HHPOPMAIHOHHO-00pa3oBaTebHbIX pecypcoB (http:/fcior.edu.ru/);

Ouzuka : yueObnuk / A.A. Tlunackuii, I'.1O. I'pakoBckwmii; mony o6m. pex. FO.M. Jluka, H.C.
[TypeimeBoit. — 4-e uzg., uctp. — M.: DOPYM: UHDPA-M, 2017. — 560 c.: mi1. — (Cpennee
npodeccuonansHoe oopazoBanue). (http://znanium.com/);

I'magkoBa P.A., lloguko ®.C. 3agaun u Bompockl 1o ¢usnke. Y4eObHoe mocodue s CCy30B. -
M.: ®UBMATJIUT, 2006. -384 c. (http://www.studmed.ru/gladkova-ra-codikov-fs-zadachi-i-
voprosy-po-fizike_71351aa54f5.html);

OnexTponnsii xypHan "®usuxomn” (http://physicomp.lipetsk.ru/);

3.2.3. JlonoJTHUTEIbHbIe HCTOYHHUKHU

. JAmutpuena B.®. ®usuka 1 npodeccuid U CrenualbHOCTEH TEXHUYECKOTo Mpoduis: yaeOHUK

Ul 00pa3oBaT. yUpexkJAeHUW Had. W cped. mpod. oOpazoanus/ B.D.JImutpueBa. — 3-¢ 3.,
crep.- M.: U3narensckuii neHtp «Akagemusi», 2011. — 448c. - (bubnmoTeka Kouiepka)
Hmutpuesa B.®. 3agauu no ¢usuke: yueOHOEe MocoOue id CTy. 00pa3oBaT. yUpEKACHHUHN Cpe/.
mpod. oopazosanms/ B.®.Jimurpuena. — 6-¢ uz., crep.- M.: 3narenbckuii EeHTp «AKageMusy»,
2012. — 336¢. - (bubmuoTeka KoJUIEIKa)

Kypc ¢usuku ¢ nmpumepamu pemeHus 3amgad B 2-x tomax. Tom 1: yuebnuk / T.U. Tpodumona,
A.B. ®upco. — Mocksa: KnoPyc, 2023. — 577 c.

®wusuka ot A 10 : cnpaBounuk / T.M. Tpopumosa. — Mocksa: KnoPyc, 2023. — 301 c.
OcHoBbl ¢u3uku. BonHoBas u kBaHTOBas omnTtuka: yuyeOHoe mocodbue / T.M. Tpodumoa. —
Mocksa: KnoPyc, 2023. — 215 c.
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4 KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHHUSA YYEBHOTI'O ITPEJIMETA

Kontpoas u omeHka pe3yabTaToOB OCBOCHHUS Y4e€OHOTO MpeaMeTa pacKphIBAIOTCS 4Yepe3 IMPEIMETHBIE PE3yNbTaThl, HAMpPaBICHHbIC HA
dbopMupoBanue 00X U TPO(HECCHOHATBFHBIX KOMIIETEHLIUN IO pa3jiesiaM U TeMaM COJIep:KaHus yueOHOro MaTepuarna.

Oo6urue / npodeccHoHATBLHBIE
KOMIETEHIINH

Paznen / Ne ypoka

Ilenaroruyeckue TEXHOJIOTHH / AKTUBHbIE
(¢opmbl U MeTOBI 00YUEHUSI

Tun oleHOYHBIX MEePONPUATH I

OK 01. Beibupats criocoOsr
pelieHus 3a1a4
po(heCCUOHAIBHON IEATEIbHOCTH
IMPUMCHUTCIIbHO K pa3IMYHbIM
KOHTEKCTaM.

Pazgen 2. Temsr 7-10

Pasnen 3. Temsr 12-16

Pasnen 4. Temsr 22, 30, 31
Pasnen 5. Temsr 41-53

Pasnen 6. Tembl 56

II-o/c P4. Temrur 22, 32-36
IT-o/c P5. Temsr 44, 50, 52, 54
IT-o/c P6. Temnr 57

Ienaroruvyeckue TEXHOJIOTHH: JTUYHOCTHO-
OpUECHTUPOBAHHBIC, HPOPMAITUOHHO-
KOMMYHUKATUBHBIC TCXHOJIOTHH,
3I0pOBheCcOEPETaroIIfe TEXHOJIOTHH,
PasHOYPOBHEBOE O0YYCHUE, TPATUITUOHHBIC
TEeXHOJIOTHH (00BSICHUTEIHHO-
WUTIOCTPATUBHBIE).

AKTHBHBIEe MeTO/AbI 00y4eHusi: Oecena,
npe3eHTanus, pabora ¢ TEKCTOM, «MO3TOBOM
HITYpM», IPOOJIEMHAsT JIEKLIUS,

- YCTHBIH 0IIPOC;

- ppoHTANBHBIN OTIPOC;

- OIICHKA KOHTPOJIbHBIX padoT;

- HaOJIOICHUE 33 XO/I0M BBITTOJIHEHHS
nabopaTOpHBIX padoT;

- OIICHKA BBITIOJHEHUS Ta00PATOPHBIX
pabor;

- OIICHKA MPAKTHIECKUX padoT (pemnieHus
Ka4eCTBEHHBIX, PACUCTHBIX,
npoQecCHOHATFHO OPHEHTHPOBAHHBIX
3a/1a4);

- OIICHKA TECTOBBIX 3aJIaHUIA;

OK 02. Mcnonbs30BaTh
COBPEMEHHBIE CPE/ICTBA TIOKCKA,
aHaJIM3a M MHTEPIPETAIINN
UHQOpMAIUH U
UHQOPMaIMOHHBIE TEXHOJIOTUN
JUTSL BBITIOJTHEHUS 33124

po(heCCUOHATBHON JIEATEIIbHOCTH.

Pazgen 2. Temsr 7-10

Paspgen 3. Temsr 12-16

Pasgen 4. Temer 27, 38
Pasnen 5. Temnr 41-51

Pasnen 6. Temur 57

II-o/c P4. Temur 22, 32-36
IT-o/c P5. Temsr 44, 50, 52, 54
IT-o/c P6. Temsl 57

Ilenarornyeckue TEXHOJIOTMHU: THIHOCTHO-
OpPUECHTUPOBAHHBIC, UHHOPMAITUOHHO-
KOMMYHHKATHBHbBIC TEXHOJIOTHH,
3I0pOBbeCcOEpEraroIfe TEXHOJIOTHH,
pa3HOYPOBHEBOE 00yUCHHUE, TPAJAUIINOHHBIC
TEeXHOJIOTHH (00BSICHUTEIBHO-
WJUTIOCTPATUBHBIE).

AKTHBHBIE MeTObI 00y4eHus: Oecena,
CJIOBapHBIN TUKTAHT, paboTa C TEKCTOM,
«MO3TOBOM IITypM»

- YCTHBIH 01Ipoc;

- (hpOHTATIBHBI OMPOC;

- OIIEHKA KOHTPOJIbHBIX PaboT;

- HaOJIIOJICHUE 3a XOJIOM BBITIOJTHCHUS
71a00paTOPHBIX padoT;

- OIICHKA BBITIOJHEHUS T1a00PaTOPHBIX
pabor;

- OIIEHKA TPAKTHYECKUX padoT (permeHvst
Ka4eCTBEHHBIX, PACUCTHBIX,
npo(eCCHOHATEHO OPHUEHTHPOBAHHBIX
3a/1a4);

- OIIEHKA TECTOBBIX 3aJJaHMII;

OK 03. ITnanupoBath 1
pean30BbIBATH COOCTBEHHOE
nmpodeccruoHanbHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATEIBCKYIO

Pasgen 2. Temsr 7-10
Pasnen 3. Temer 12-16
Pasnen 4. Temur 27, 38, 39
Pasnen 5. Temsr 48-52
Pasnen 6. Temsr 58.

Ileqarorn4eckue TeXHOJIOTHM: JTMYHOCTHO-
OpUEHTUPOBAHHBIE, UHPOPMAITUOHHO-
KOMMYHHKATHBHBIE TEXHOJIOTHH,
3/10pOBbecOeperamIe TEXHOIOT Y,
pasHOypOBHEBOE O0YyUEHHE, TPAAULIMOHHbIE

- YCTHBIHN OIIpOC;

- (hpOHTATBHEI OTPOC;

- OIIEHKa KOHTPOJILHBIX PadoT;

- HaOJIIOIeHHUE 32 XO/IOM BBIITOJTHEHUS
71a00paTopHBIX PadoT;
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JIeATEIbHOCTD B IT-o/c P4. Temsr 22, 32-36 TEXHOJIOTHH (0OBSCHUTEIHLHO- - OLICHKA BBITIOJHEHUS 1a00paTOPHBIX
npodecCHOHANBHOM chepe, II-o/c P5. Temnr 44, 50, 52, 54 WJUTIOCTPATUBHBIE). pabor;
UCIOJIb30BaTh 3HAHUS IO IT-o/c P6. Temsr 57 - OLIEHKA MPaKTHYECKUX padoT (pemeHus
(hMHAHCOBOM rPaMOTHOCTH B AKTHBHBIE METObI 00yueHus: Oecena, Ka4eCTBEHHBIX, PACUETHBIX,
Pas3JIN4HBIX KU3HEHHBIX CJIOBapHBIN TUKTAHT, paboTa C TEKCTOM, 1po¢ecCHOHaNbHO OPUEHTUPOBAHHBIX
CUTyaLUsX. «MO3TOBOH IITYPM» 3ajauq);
- OIICHKA TECTOBBIX 3a/IaHUl;
OK 04. OddextuBHO Paznen 2. Temsr 7-10 Ilenaroruyeckue TeXHOJIOIMU: TUYHOCTHO- - YCTHBIH 0IIPOC;
B3aMMOJICHCTBOBATh U paboTaTh Pazgen 3. Temsr 12-16 OpPHMEHTHPOBAHHBIE, HH)OPMAIIHOHHO- - ppoHTANBHBINA OTIPOC;
B KOJUIEKTHUBE M KOMaH/C. Pazmen 4. Temnr 27, 38, 39 KOMMYHHKATHBHbIE TEXHOJOTHH, - OIICHKa KOHTPOJIBHBIX paboT;
Pasnen 5. Temsbl 48-52 - HaOJIFOIEHHE 32 XOIOM BBITOIHEHUS
310pOBbecOEperaroLe TEXHOIOTHH,
Paznen 6. Temsr 58. nabopaTOpHBIX padoT;
II-o/c P4. Temsr 22, 32-36 PasHOYPOBHEBOE 06yHeHHe, TPaMIHOHHEIE - OIICHKA BBITTOTHEHUS TAO0PaTOPHBIX
M-o/c P5. Temsr 44, 50, 52, 54 TEXHONOTHH (O0BSACHUTEIHHO- pator;
WJUTIOCTPATHBHbIE). - OIIEHKA MPaKTHYECKUX paboT (pereHus
Ka4yeCTBEHHbIX, PACUCTHBIX,
AKTHBHbIE METO/bI 00y4eHus: Oecena, npoQecCHOHATFHO OPHEHTHPOBAHHBIX
CJIOBapHBIN TUKTAHT, paboTa C TEKCTOM, 3aj1a4);
«MO3TOBO IITYPM» - OIIEHKA TECTOBBIX 3aJaHMil;
OK 05. OcyniecTBisTh YCTHYIO U Paznen 2. Temst 7-10 Ileqarorn4eckue TeXHOJIOTHM: TMYHOCTHO- - YCTHBIHN ompoc;
NUCbMEHHYI0 KOMMYHHUKAIIHMIO Ha Paznen 3. Temsr 12-16 OpPHEHTUPOBAHHBIE, UHHOPMALIUOHHO- - (hpOHTATIBHBII OMpPOC;
TrOCYJapCTBEHHOM SI3bIKE Pasnen 4. Temsr 27, 38, 39 KOMMYHUKATHBHBIE TEXHOJIOTUH, - OIIEHKa KOHTPOJILHBIX PadoT;
Poccuiickoit @enepaunu ¢ y4eTom Pasnen 5. Tembr 48-52 3I0pOBbeCcOEpEraroIfe TEXHOJIOTHH, - HaOJIIOJICHUE 3a XOJIOM BBITIOJTHCHUS
0coOeHHOCTEH COLMaIbHOIO U Paznen 6. Temsl 58. PasHOypPOBHEBOE O0y4EHHUE, TPAAULIUOHHbIE na0opaTopHBIX PadoT;
KYJbTYPHOTO KOHTEKCTA. IT-o/c P4. Temsr 22, 32-36 TEXHOJIOTHH (0OBSCHUTEIHHO- - OIIEHKA BBITIOJHEHUS T1a00paTOPHBIX
II-o/c P5. Temnr 44, 50, 52, 54 WJUTIOCTPATHUBHBIE). pabor;
AKTHBHBIE MeTObl 00y4eHus: Oecena, - OLIEHKA MPaKTHYECKUX padoT (pereHus
CJIOBapHBIN TUKTaHT, paboTa C TEKCTOM, Ka4eCTBEHHBIX, PACUETHBIX,
«MO3TOBOM IITypM» pohecCHOHATBHO OPHUEHTHPOBAHHBIX
3a/ay);
- OLIGHKA TECTOBBIX 3aJIaHHI;
OK 07. ConeiicTBOBaTH Paznen 2. Temsr 7-10 Ilemaroruyeckue TeXHOJIOTMU: JTUIHOCTHO- - YCTHBIA OTIPOC;
COXPaHEHUIO OKpykatomiei cpenbl, | Pasmen 3. Temsr 12-16 OpUEHTUPOBAHHBIC, HHPOPMAIIOHHO- - (poHTAIBHBIH OITPOC;
pecypcocOepekeHHI0, TPUMEHSTh Paznen 4. Temsr 27, 30, 38, 39 KOMMYHUKATUBHBIE TEXHOJIOTUH, - OIICHKAa KOHTPOJIHHBIX padoT;
3HaHUs 00 U3MEHEHUH KIIMMaTa, Paznen 5. Temsr 48-52 3/10pOBbecOeperamIe TEXHOIOTHH, - HaOJIIOIeHUE 33 XO/I0M BBINOJIHEHHS
MIPUHIIKIIBI OEPEKITUBOTO Paznen 6. Temsr 58. pa3HOypOBHEBOE OOYUCHHE, TPAAUIIMOHHBIC nmabopaTopHBIX PaboT;
NPOM3BOACTBA, 3P (PEKTHBHO I1-o/c P4. Temn1 22, 32-36 TEXHOJIOTHH (00BSICHUTEJILHO- - OLIGHKA BBINIOJHEHUs! 1a00paTOPHBIX
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JICICTBOBATh B UPE3BbIYANHBIX
CUTYyalUsIX.

IT-o/c P5. Temn! 44, 50, 52, 54
II-o/c P6. Temsl 57

WITIOCTPaTUBHBIE).

AKTHBHBIE MeTO/AbI 00y4eHusi: Oecena,
yhnpakHeHue, paboTa ¢ TEKCTOM, JUKTaHT,
«MO3TOBOH IITYPM», TPOOIEMHAs JISKIIHSL.

pabor;

- OIIeHKA MPAKTHIECKUX PadOT (peIIeHIs
KaueCTBCHHBIX, PACUCTHBIX,
po(heCCUOHAIBHO OPUECHTUPOBAHHBIX
3a1a4);

- OIICHKA TECTOBBIX 3aJaHHM;

IIK 1.1. OuenuBats
COOTBETCTBUE METOJUKHU
3a/layaM aHajIu3a o AUana3oHy
U3MEPSAEMbIX 3HAYEHUN U
TOYHOCTH.

Paznen 2. Temsr 9, 10

Pasmen 3. Temnr 13, 14, 16
Paspen 5. Temsr 49, 51

II-o/c P4. Temur 22, 32-36
II-o/c P5. Temnr 44, 50, 52, 54

IMeparoruyeckne TeXHOJOTMH: THYHOCTHO-
OpUEHTUPOBAHHBIE, UHPOPMALTUOHHO-
KOMMYHHKATHBHbBIC TEXHOJIOTHH,
3JI0pOBbECOEPErarNUe TEXHOIOTHH,
pasHOypOBHEBOE O0YUEHUE, TPAAUITUOHHBIE
TEeXHOJIOTHH (00BSICHATEIHHO-
WJLTIOCTPATUBHEIE).

AKTHBHBIE METObI 00yueHus: Oecesa,
yrnpakHeHue, paboTa ¢ TEKCTOM, JUKTAHT,
«MO3TOBOM IITYPM», TPOOJIEMHAs JTIESKITHSL.

- YCTHBIH 0IIPOC;

- (hpOHTATIBHEII OMpPOC;

- OLICHKA KOHTPOJBHBIX PadoT;

- HaOJII0IGHNE 32 XOOM BBITIOJTHEHHUS
71a00paTOPHBIX padoT;

- OLICHKA BBITIOJIHEHHUS Ta00OPAaTOPHBIX
pabor;

- OLICHKA TIPAKTUYECKUX paboT (pelieHus
Ka4CCTBCHHBIX, PACYCTHBIX,
npodeccroHAIBHO OPUEHTHPOBAHHBIX
3a/1a4);

IIK 2.1. O6cmy)xuBath 1
9KCILTYaTHPOBaTh TaOOpaTOpHOE
000py/I0BaHUE, UCIIBITATEILHOE
000pyI0BaHKE U CPEICTBA
U3MEPEHUsT XUMHUKO-
AHAIUTUYECKUX JTa00paTOpUi.

Paznen 2. Tems1 9, 10

Pasgen 3. Temsr 13, 14, 16
Pasgen 5. Temsr 49, 51

II-o/c P4. Temur 22, 32-36
IT-o/c P5. Temsr 44, 50, 52, 54
IT-o/c P6. Temnr 57

Ilenarornyeckue TEXHOJIOTMHU: THYHOCTHO-
OpPUCHTUPOBAHHBIC, UHPOPMAITUOHHO-
KOMMYHHKATHBHbBIE TEXHOJIOTHH,
3I0pOBbeCcOEpEraroIfe TEXHOJIOTHH,
pa3HOYPOBHEBOE 00yUCHHUE, TPAJAUIINOHHBIC
TEeXHOJIOTHH (00BSICHUTEIBHO-
WJUTIOCTPATUBHBIE).

AKTHBHBIE MeTOAbI 00y4eHHsI: Oecena,
yrnpaxxHeHue, paboTa ¢ TEKCTOM, JTUKTAHT,
«MO3TOBOH IITYPM», TPOOJIEMHAs JISKITHSL.

- YCTHBIH 01IpoC;

- (ppoHTANBHEIH OITPOC;

- OIIEHKA KOHTPOJIbHBIX PaboT;

- HaOJIIOJICHUE 3a XOJIOM BBITIOJTHEHUS
71a00paTOPHBIX padoT;

- OIIEHKA BBITIOJHEHUS T1a00PATOPHBIX
pabor;

- OLICHKA MPAKTUYECKUX paboT (perieHus
Ka4eCTBEHHBIX, PACUCTHBIX,
npoQeCCUHOHATEHO OPHUEHTHUPOBAHHBIX
3a/1a4);
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