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1. IMACIIOPT PABO‘IEFI IMPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHbBI PU3UKA

1.1. O6nacTb NnpMMeHeHUA NPorpammbl

Paboyasa nporpamma paspaboTaHa B COOTBETCTBUM C denepasibHbIM FOCYAaPCTBEHHbIM
obpasoBaTeNbHbIM CTaHAAPTOM cpefHero obuiero obpasoBaHua (yTB. MPMKA3OM MWHUCTEPCTBA
obpasoBaHMs M Haykm PP ot 17.05.2012r. No 413 (c M3MEHEHUAMMU W [ONOAHEHUAMMU)) U
denepanbHoli obpasoBaTeNibHOM Nporpammont cpeaHero obuwero obpasoBaHMA (yTB. NpMKasom
MUWHUCTEpCTBA npocBeweHns PO ot 18.05.2023 Ne371), ¢ yyeTtom degepanbHol paboueit
nporpammol cpegHero obuero obpasoBaHma No gucunnanHe «dusmka» (yraybneHHbI ypoOBEHD),
pekomeHAoBaHHOW deaepanbHbIM rOCYAAPCTBEHHLIM  BIOAMKETHBIM  HAy4YHbIM  yUYpeXKAeHUeMm
«MHCTUTYT cTpaTerMm pasBuTuA obpasoBaHMA PoccuIMCKOM aKagemuu obpasoBaHUA», NMPUMEPHON
paboueit nporpammbl 06ULe0Opa3OBATENBHONW AUCUMMAMHBI «PU3nKa» Ana NpPodecCUOoHANbHbIX
obpasoBaTenbHbIX OpraHM3aumii, pekomeHgoBaHHoW @®FBOY AMNO  «WUHcTUTYT  passBuTUA
npodeccnoHanbHoro obpasoBaHuA» (yTBep)kaeHa Ha 3aceaaHmnn CoBeTa MO OLEHKe CoaepaHus U
KayecTBa MpUMEpPHbIX paboumx nporpamm obueobpa3oBaTelbHOMO U COLMAJIbHO-TYMaHUTAPHOIO
LMKNOB cpeaHero npodeccnoHanbHoro obpasosaHus (npotokon ot 30.11.2022r. No14)).

Pabouyas nporpamma ob6uieobpa3oBaTenbHOM AUCUMM/IUHBLI ABAAETCA YacTblO OCHOBHOM
npodeccmoHanbHon obpasosaTesibHOM nporpammbl B cooTBeTcTBMM ¢ ®IOC CMO no npodeccumn
43.01.09 Mosap, KoHAUTEp, BXOoAsLLel B YKpynHeHHYto rpynny 43.00.00 Cepsuc u Typusm.

Pabouyas nporpamma ob6uieobpa3oBaTeNbHON ANCUMMIANHBI MOXKET ObiTb MCNOb30BaHa
ApYyrMMKM  0bpasoBaTesibHbIMU  yUYpeXaeHUAMU  NpodeccMoHanbHOro U AOMNOAHUTENIbHOMO
0bpa3oBaHUsA, peanusyowmmm obpasoBaTeibHy0 Nporpammy cpegHero obuero obpasoBaHus.

1.2. MecTto AUCUUNAUHDBI B CTPYKTYpe OCHOBHOM NpodeccMoHanbHoli 06pasoBaTeNbHOI
nporpammbl: AMCUMNINHA BXOANT B 06W,e06pa3oBaTe/IbHbIN LMKA U M3yYaeTca Ha 6a30BOM YPOBHE.

1.3. Uenn n nnaHmpyemble pe3ynbTaTbl OCBOEHUA AUCLUMINHDI:
Conepsxanne mporpammbl 0011e00pa3oBaTelbHON AUCIHUIUIMHBT DU3UKa HAIPABICHO
Ha JOCTUKEHUE CIEAYIOMINX LETeH:

- ¢opMHupoBaHKE Y 00YJAIONIUXCSl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHuUs, 3HAUMMOCTH
bu3NYeCKUX 3HAHUN MJI1 COBPEMEHHOT0 KBAIM(PUIIMPOBAHHOTO CIECIHAINCTA TPH
OCYIIECTBIIEHUU €T0 MPOPECCUOHANBHON AESITETbHOCTH;

- ¢$OopMHpPOBaHHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH;

- OBJajaeHue creurpuueckoil cucteMol (QUINYECKUX MOHATUH, TEPMHHOJIOTHEH U
CHUMBOJIUKOM;

- OCBOCHHE OCHOBHBIX (PM3NUYECKHUX TEOPU, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUS MPUPOIBI, UCIIOJIb3yEeMbIMU B
¢usuke (HaOIIOIEHUE, OMUCAHWE, W3MEPEHHE, BBIABMKEHUE THUIIOTE3, MPOBEIACHUE
HKCIIEPUMEHTA);

- OBJIaJICHUE YMEHUSIMH 00pabaThiBaTh IaHHBIE YKCIIEPUMEHTA, OOBSICHATH MTOJTYYCHHBIC
pe3yNnbTaThl, yCTAaHABIMBATh 3aBUCUMOCTH MEXIYy (PHU3NYECKUMH BEIUYMHAMH B
Ha0JII0TaeMOM SIBJICHHU, JIeJIaTh BHIBOKI;

- (QopmupoBaHuEe YMEHUS peniaTh GU3NIECKUE 331a4U Pa3HBIX YPOBHEH CII0)KHOCTH;

-  pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, HMHTEIUIEKTYaJbHbIX M  TBOPYECKUX
CIIOCOOHOCTEH B Tpollecce MPUOOPETeHHs] 3HAHWI C HCIONB30BAHHEM PA3TUYHBIX
HMCTOYHHKOB MH(POPMAIIMA M COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTUN; YMEHHI
dbopMynupoBaTh W OOOCHOBHIBATH COOCTBEHHYIO TIO3UIMIO [0 OTHOIICHHUIO K
buznIecKoi HHPOPMAIIHH, TOTYyJaeMOM M3 Pa3HBIX HCTOYHUKOB;



BOCIIMTAHHUE YYBCTBA TOPJAOCTH 32 POCCUMCKYIO (PHU3NYECKYIO HAYKY.

OcBoenue kypca O/l «Pu3uka» npeanoiaraet peleHue Caeaymnx 3a1au:

npuoOpeTeHne 3HaHUM O (yHIAMEHTaIbHBIX (U3MUECKUX 3aKOHAX, JIeKALIUX B
OCHOBE COBPEMEHHOM (U3MYECKOH KApTHHBI MHUpA, MPUHLIUIOB JIEHCTBHS
TEXHUYECKUX YCTPOWCTB M MPOHM3BOJCTBEHHBIX IPOLIECCOB, O Hauboliee BaXKHBIX
OTKpBITUSAX B 00JacTH (PU3MKM, OKa3aBILIUX OIpPEICIAIolee BIHUSHUE HA pa3BUTUE
TEXHUKHU U TEXHOJIOIHH;

IOHUMaHUE (QU3MYECKON CYIIHOCTU SBJICHHH, MPOSBISAIOIIMXCS HMPOU3BOJCTBEHHOM
JESITEIIbHOCTH;

OCBOCHME CIIOCOOOB HCIOJIB30BaHUS (PU3MUECKUX 3HAHUHM [ MPAKTUYECKUX MU
npopecCUOHANBHBIX  3a7ay, OOBSICHEHUS  SIBIEHUH  IPOU3BOJACTBEHHBIX U
TEXHOJOTMYECKHUX IIPOLECCOB, IPUHIIUIIOB B paMKaxX PELIEHUs IPUPO/bl, AEHCTBUS
TEXHUYECKUX MPUOOPOB U YCTPOUCTB, obecneueHus: 0€30MacHOCTH MPOU3BOACTBA U
OXpaHbl IPUPOJIBI;

dbopMUpPOBaHWE YMEHHM perarh y4eOHO-MPAKTUYSCKUE 3a7add  (PU3UIecKoro
coJiepKaHus ¢ y4€ToM npodecCHOHAIbHON HalpaBI€HHOCTH;

IpUOOpPETEHUE OMbITA [TO3HAHUS U CAMOIIO3HAHUS; YMEHHUM CTaBUTh 3a/lauM U peliaTh
POOJIEMBI ¢ YIETOM MPOPECCHOHATBHON HAPABICHHOCTH;

dbopMHupoBaHHE yMEHUH HCKaTh, aHAIW3UPOBATh U 00pabaThiBaTh (HUINYECKYIO
UHpOpMaLKIO ¢ Y4ETOM IpodecCHOHAIBHON HAIIPABICHHOCTH;

NOJArOTOBKAa OO0YyYaromMXC K YCHEINIHOMY OCBOEHUIO JUCLMIUIMH W MOJyJel
npo¢eCCHOHATBHOIO IUKIA: (OPMUPOBAHUE Yy HUX YMEHHUH U ONbITAa JEATEIbHOCTH,
XapakTepHBIX Uil mpodeccwid / JODKHOCTEH  ClIy)KalluX, IOJIyY9aeMbIX B
npodeccHOHATBHBIX 00Pa30BaTENIbHBIX OPraHU3alHsIX;

MOJArOTOBKA K (OPMHUPOBAHUIO OOLIMX KOMIIETEHIUH OyAyIlero crenuainucra:
camMo00pa3oBaHus, KOMMYHMKAI[MM, TPOSBICHUS TPakJIaHCKO-IATPUOTHUECKOMN
MO3ULUH, COTPYIHUYECTBA, NMPHUHATHS PEIICHWH B CTaHJAPTHOW M HECTaHIApTHOU
CUTYalUsX, IPOCKTUPOBAHUS, IPOBEACHUS (PU3NUECKUX U3MEPEHUH, 3 PEKTUBHOTO U
0€30I1aCHOr0  MCIOJIb30BAaHUS PAa3IMUYHBIX TEXHUYECKHX YCTPOMCTB, COOJIIOJICHUS
IIpaBUJI OXpaHbl Tpyla Ipu padoTe ¢ Gpu3nueckuMu NprudopaMu U 000pyI0BaHUEM.

Ocob6enHocTh (hOPMHUPOBAHMS COBOKYITHOCTH 3a/au M3Y4YeHHS (DU3UKHU JJIsI CHCTEMBI

cpenHero mpodecCHOHaIbHOrO 00pa30BaHUsS 3aKIIOYAeTCs B HEOOXOJUMOCTH peanu3aliui
Mpo)eCCHOHAIBHONW HANPABJICHHOCTH pEIIaeMbIX 3ajaad, y4déra o0coOeHHOCTel cdepsl
JEeSITENIbHOCTH OYIYIIUX CTIEIUATNCTOB.

B PE3YIbTATC OCBOCHUA TUCHHUIIJIMHBL 06yanOHlHﬁCﬂ JOJI’KCH 3HATh:

CMBICIT TIOHATHH: (U3NYECKOe SBJICHWE, TUIOTEe3a, 3aKOH, TEOpHs, BEUIECTBO,
B3aWMOJICHCTBHE, SJIEKTPOMAarHUTHOE TIOJ€, BOJHA, ()OTOH, aTOM, aTOMHOE SIpo,
MOHU3UPYIOIINE U3ITY4YEHUS;

CMBICKT (PU3MUYECKUX BEIWYHH: CKOPOCTh, YCKOPEHUE, Macca, CHIIa, MMITYJbC, paboTa,
MeXaHUYeCKasi dHEPTHsl, BHYTPEHHSS JHEpPTHs, aOCOJIOTHAs TeMIlepaTrypa, CPeaHss
KUHETHYECKasi PHEPrusi 4acTUI[ BEIIEeCTBA, KOJUYECTBO TEIUIOTHI, AJIEMEHTAPHBIHI
JJIEKTPUIECKUN 3apsT;

CMBIC]T (U3NYECKUX 3aKOHOB KIJIACCMYECKOW MEXaHHMKH, BCEMHMPHOIO TATOTEHUS,
COXpaHEHHsI DHEPTruH, HMITyJbCa M DIIEKTPHUYECKOTO 3apsiia, TEPMOIMHAMUKH,
AIIEKTPOMArHUTHOM MHAYKINH, poTod(dexTa;

BKJIaJl POCCHUHCKHMX M 3apyOeXHBIX YUY€HBIX, OKa3aBIIMX HauOoJbllee BIMSIHUE HA
pa3BuTHE HUBHKHU.

B pe3ynbraTe 0OCBOCHUS TUCHUIUIMHBI 00YYarOIUICs TOIKEH YMETh:



IPOBOJIUTH HAOJIOACHNUS, IJITAHUPOBATh U BHINOIHATh 3KCIIEPUMEHTHI,

BBIIBUTaTh THIIOTE3bl U CTPOUTH MOJEIIH,

OPUMEHATHh TOJy4YeHHBbIE 3HaHUS MO (QHU3UKE A OOBSCHEHHS pPa3zHOOOpa3HBIX
(U3HYECKUX SIBJICHUN U CBOWCTB BEIIECTB;

IPAaKTUYECKH UCIOJIb30BaTh (PU3NUECKUE 3HAHUS;

OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH MH(OpMaIuy;

UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS Ul PELICHUs NPAaKTUYECKUX 3a/1ad
MOBCEHEBHOM  kM3HM, oOecrieueHHst OE30MAaCHOCTH  COOCTBEHHOW  JKH3HH,
palMOHAIBHOIO IIPUPOIOIOIB30BAaHUSA U OXPaHbl OKPYXKAKOLIEH CPENIbL.

ONHUCBHIBATh U OOBSCHATH (PU3MYECKUE SIBJICHUS W CBOWCTBA TEJ: CBOWCTBA Ta30B,
KUAKOCTEH M TBEPIAbIX TEJ; 3JIEKTPOMAarHUTHYIO HHIYKIMIO, PaclpoOCTpaHEHHUE
JJIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; WM3JIYyYCHHE M IOIJIOLICHUE
cBeTa aToMoM; (HOTOdPPEKT;

OTJIMYATh FMIIOTE3bI OT HAYYHBIX TEOPUI;

JIeJIaTh BBIBOJIbI HA OCHOBE DKCIIEPUMEHTAJIbHBIX IaHHBIX;

IPUBOJIUTH MPUMEPHI, TOKA3BIBAIOIINE, YTO: HAOIIOAECHUS U IKCHEPUMEHT SBIISIOTCS
OCHOBOH Il BBIABMKEHMSI TUIIOTE3 U TEOPUM, MO3BOJIIOT MPOBEPUTH MCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB; (hU3MYecKass Teopus JaeT BO3MOYKHOCTb OOBSACHSTDH
W3BECTHBIC SIBICHUS TPUPOJBI U HaydHbIEe (DAKThI, IPEICKA3bIBATh €Ille HEM3BECTHHIC
SBJICHUS;

NPUBONUTH MPUMEPHI MPAKTUYECKOTO MCIOIB30BAHUS (PU3MUECKUX 3HAHUMN: 3aKOHOB
MEXAaHUKH, TEPMOJMHAMUKUA U BJIEKTPOAMHAMUKH B IHEPrEeTUKE; PAa3JIMYHBIX BUIOB
JJIEKTPOMAarHUTHBIX M3JIyYEHHUH NI Pa3BUTUA paguo M TEIEKOMMYHUKALUM,
KBaHTOBOH (PM3MKH B CO3/IaHUU SIIEPHOIN SHEPTETUKH, JIA3EPOB;

BOCIIPUHMMATh W HA OCHOBE IIOJYYEHHBIX 3HAHUH CaMOCTOSTENBHO OLICHUBATH
uHpopmManuto, cogepxamytocs B coobmenusx CMMU, WurepHere, HayudHO-
HOIYJISIPHBIX CTAaThSIX.

IPUMEHSTH [TOJIyY€HHbIE 3HAHUS JUIsl pelleHns (PU3NUecKuX 3ajady;

OTpeNIeTIATh XapakTep Ppu3znyeckoro mnpoiecca mo rpaduky, radmauie, Gopmye;

U3MepATb pAfg  GU3MYECKUX BeNYMH, NpPeacTaBnAs pe3ynbTaTbl M3IMEPEHWA C  y4eTom WX
norpeLHocTen.



1.4. Ilnanupyemple pe3ysibTaThbl 0CBOeHUs 001e00pa3oBaTeabHON TucHUIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO u Ha ocaoBe ®I'OC COO

Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

[limanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

Obuwue
(nMYHOCTHbIE M MeTanpeaMeTHbIe)

OvcumnanHapHble
(npeameTHble pesynbTaThl B cooTBeTCTBMM ¢ PIOC COO)

OK 01. Beibupatsb criocoOsl
penIeHus 3a1a4
npoeCCUOHATILHON
NESATSIIbHOCTH
PUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

B yactu Tpy0BOro BOCIUTaHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepPCTBa,
TPYIOIO0ue;

- FOTOBHOCTbH K aKTUBHOM JCATCIBHOCTH TEXHOJIOIHYESCKOM U
COIMAIbHOM HAINPaBJIEHHOCTH, CIOCOOHOCTh HHUIIUUPOBATb,
IUTAHUPOBATh U CAMOCTOSITENIHO BBIMOJIHATH TaKyI0 1EATEIbHOCTH;

- IHTEpEC K Pa3IudHbIM cepam mpodheCcCHOHATBLHOM NesSTeIIEHOCTH,

OBaneHne yHUBEPCAIBHBIMHI YIeOHBIMH ITO3HABATEIHHBIMU

JIECTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO (POPMYIIUPOBATH U AKTYalIU3UPOBATh MPOOIIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYNIECTBEHHBINA MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- OIIPEISINIATH LIEJH JISATEIIEHOCTH, 33/1aBaTh TapaMeTPhl U KPUTEPUHU
UX JOCTHIKEHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHUBOPEYHS B pACCMATPUBAEMBIX
SIBJICHUSX

- BHOCUTH KOPPEKTHUBBI B JICATCIILHOCTD, OIICHUBATh COOTBETCTBHE
pEe3yNIbTaTOB LIETISM, OIEHUBATh PUCKH MTOCIIEICTBHMA
JIEATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX
npodiem

0) 0a30BbBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
- BJIaJICTh HaBbIKAMH y4eOHO-HMCCIIEI0BATEIHCKOM U IPOCKTHOM
JCSATEIBHOCTH, HaBBIKAMHU Pa3peIICHHs TPOOIIEM;

- c¢(hopMUpPOBATh MIPEICTABICHUS O POJIU U MecTe HUBUKU
Y ACTPOHOMUH B COBPEMEHHOM HAyYHOM KapTUHE MUDAa,
0 cucteMoobOpa3yromeil poiau GU3NKHU B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIaZie POCCUMCKUX U 3apyOEKHBIX
YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH; TOHUMAHUE
(bu3n4ecKoil CylHOCTH HAOMI01aeMbIX SBJICHUN
MHUKpPOMHpPA, MAKPOMHUPA U MEraMupa; IOHUMaHUE poJin
ACTPOHOMHH B IIPAKTHUYECKOM AEATEIbHOCTH YEJIOBEKA
U JalibHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH, POIU
¢u3uku B GOPMHUPOBAHUU KPYro3opa u
(YHKIIMOHATILHOW IPaMOTHOCTH Y€JIOBEKa JIIs
pelIeHNs IPAKTUYECKUX 3a1a4;

- chopMHpOBaTH YMEHUS pelIaTh pacUETHBIE 3a/1a4H C
SIBHO 3aJJaHHOW (PU3MUECKON MOJEIbIO, CIIOJIb3YS
¢du3nyeckne 3aKOHbI M MPUHIUIIBI; HA OCHOBE aHAJIN3a
yCIIOBUS 3a]]a4ui BEIOUpATh PU3NYECKYIO MOJEIb,
BBIIENATh (PU3NYECKHE BEIMYUHBI U (POPMYITHI,
HE0OXO0IMMBIE IS €€ PeLIeHHs], POBOIUTH PACUEThI U
OLIEHUBATh PEAILHOCTD MOJIyYEHHOTO 3HAUECHHUS
(bu3nuecKoil BeIMYMHBL; peliaTh KaUYeCTBEHHbIE 33/1a4H,
BBICTPanBas JOrMYECKH HETPOTUBOPEUUBYIO LIETIOUKY
pacCyXIeHHI C OMOPOM HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

- BJIaJIETh OCHOBOIOJIAraloIUMH (PU3MUECKUMU
MOHATUAMY U BEJIMYMHAMH, XapaKTEPU3YIOIUMU
(u3nyeckue npouecch (CBsI3aHHBIMHU ¢ MEXaHUUECKUM
JBUKCHUEM, B3aMMOJCHCTBUEM TEJ, MEXaHUYECKUMU
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- BBISIBJIATh TPUUMHHO-CJICACTBEHHBIE CBA3U U aKTYyaIM3UPOBATh
3az[aqy, BBIABUT'AaTHb I‘I/IHOTe3y cec pGH_IeHI/ISI, HaxXOIUTh apr YMCHTBI
JUISL TOKA3aTeNbCTBA CBOUX YTBEPIKICHUM, 3a/1aBaTh IapaMeTphbl U
KPUTEPUH PEILICHUS;

- aHAJIM3UPOBATH MOJTYYEHHBIE B XO/I€ PELICHUS 3a1a4l PE3YNIbTAThI,
KPUTHUYECKU OLICHUBATH X IOCTOBEPHOCTbh, POTHO3UPOBAThH
N3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX;

- YMETb [IEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U IPAKTUYECKYIO
00/1aCTH JKU3HEAEATEIbHOCTH;

- YMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

- BBIJIBUI'aTh HOBBIC UJICHU, HpeIIJIaFaTI) OpI/IFI/IHaJII)HI)Ie IIoaAxXoabl 1
pelICHHUS;

- CIIOCOOHOCTH MX MCIOJIb30BaHUS B IO3HABATEILHON U COIMANBLHOM
MpaKTHUKE.

KOJICOQHUSIMHU 1 BOJTHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM BELIECTBA, TEIUIOBBIMHU IIPOLIECCAMH;
3JIEKTPUYECKUM U MAarHUTHBIM MOJIIMH, JJIEKTPUUECKUM
TOKOM, JJICKTPOMArHUTHBIMU KOJICOAHUSMHU U BOJTTHAMU;
OITHYCCKUMH SIBICHUSIMU; KBAHTOBBIMH SIBIICHUSIMU,
CTPOEHUEM ATOMA U aTOMHOTO A]1pa,
PaMO0aKTUBHOCTHIO); BJIAJICHUE OCHOBOIIOJIATAFOIIIMHU
ACTPOHOMUYECKUMH MOHSTHIMH, TTO3BOJISTIOLITUMU
XapakTEPU30BaTh MPOLIECCHI, MPOUCXOAIINE HA
3B€3/1aX, B 3B€3JHBIX CUCTEMAaX, B MEKTAIAKTUICCKOMN
cpelie; NBIKEHNE HEOSCHBIX TEJI, IBOJIIOLUIO 3BE3]] U
Bcenennoii;

BJIAJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUIMH
(3akoH BcemupHoro tsrotenus, I, II u 11 3akonbI
HproToHa, 3aKOH COXpaHEHHS] MEXaHUYECKON DHEPTHH,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHLUII CYTIEPIIO3UIIUN
CHJI, IPUHIIUTI PAaBHOMIPABHOCTH HHEPIIMAIBHBIX CUCTEM
0TCUETa; MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, Fa30BbIE 3aKOHBI, EPBBII 3aAKOH
TEPMOJIUHAMMKHU; 3aKOH COXPaHEHUS AIEKTPUUECKOTO
3apsga, 3akoH Kynona, 3akon OMa 71 yJacTka 1enu,
3aKoH OMa JJis MOJTHOM IEKTPUUYECKOM 11U, 3aKOH
Jxoyns - JIeHna, 3aK0H 3J€KTPOMarHMTHOW MHTYKIIHH,
3aKOH COXPaHEHUsl SHEPTUU, 3aKOH MPSIMOJIMHEUHOTO
pacrpoCTpaHEeHUs CBETa, 3aKOH OTPAKEHUS CBETA,
3aKOH MPEJIOMJIEHUS CBETA; 3aKOH COXPaHEHUs
SHEPIrUH, 3aKOH COXPaHEHHUS] UMITYJIbCA, 3aKOH
COXpaHEHHUs JIEKTPUUYECKOTO 3aps/ia, 3aKOH
COXpaHEHHUs MacCOBOI0 Yuciia, mocTynarsl bopa, 3akoH
PaIMOaKTUBHOTO paciaja); yBEpEeHHOE UCIIOJIb30BAaHUE
3aKOHOB M 3aKOHOMEPHOCTEH NP aHaIu3e (PU3NIecKux




SIBJICHUI B IIpoueccCoB.

OK 02. OcymiecTBisITh
MIOWCK, aHATTN3 U
UHTEPIPETAINIO
uH(pOpMaINN, HEOOXOUMOI
JUTSL BBITIOJIHEHUS 32144
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

B o6mactu IEeHHOCTH HaYyYHOTO ITO3HAHUS:

- ¢(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
MPAKTUKH, OCHOBAHHOT'O Ha JIMAJIore KyJIbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJIUKYIHTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATENLCKON KYJIbTYPhI KaK
CPEICTBA B3aUMOACHCTBUS MEXIY JIFOJIbMU U TTO3HAHUS MUPA;

- OCO3HAHME [IEHHOCTH HAYYHOU JESATSIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISIT IPOEKTHYIO M UCCIIEI0BATENIBCKYIO IEATEIBHOCTh
WHMBUIYAILHO U B TPYIITIE;

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU

IEHCTBUSIMU .

B) paboTa ¢ uHpopmaruei:

- BJIQICTh HABBIKAMH TIOJy4eHUST HHPOPMAITUU U3 UICTOYHHKOB
Pa3HBIX TUTIOB, CAMOCTOSITEIIBHO OCYIIECTBIISTH MIOUCK, aHAITN3,
CUCTEMAaTU3AINIO ¥ UHTEPIPETAINI0 HHPOPMAITUH PA3TUIHBIX
BUJIOB B (DOPM TIpe/ICTaBICHHUS;

- CO371aBaTh TEKCTHI B Pa3IMYHBIX opMaTax C y4eTOM Ha3HAUCHHUS
uH(GOpPMAIIUHU U IIETIEBOI ayAUTOPUH, BEIOUPAs ONTUMAIBHYIO
(dbopMy MpeCcTaBICHUS U BU3YATU3AIINM;

- OIICHUBATh IOCTOBEPHOCTh, ISTHTUMHOCTh MH(OpPMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPATHHO-ITHUYECKUM HOPMaM;

- ACTIOJIB30BATh CPEJICTBA MHPOPMAITMOHHBIX 1 KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX
OpraHU3AIMOHHBIX 33714 ¢ COOJII0ICHHEM TpeOOBaHUH
OPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUCHBI,
pecypcocOepeKeHus, MPAaBOBBIX U ATUYECKUX HOPM, HOPM

- YMCTb YUYUTHEIBATh I'PaHUIIbI IPUMCHCHH A N3YUCHHBIX
(1)I/I3I/I‘IGCKI/IX MOﬂeHeﬁl MaTCpHraJibHas TOYKaA,
HHCPpLHAJIbHAA CUCTEMA OTCUCTA, HACaIbHBIN ras;

- MOACIIN CTPOCHUS I'a30B, )I(I/I,Z[KOCTGI;'I " TBEPAbIX TCII,
TOYCUHBIN SJIGKTpI/I‘IeCKI/Iﬁ 3apsaa, sacpHasd MOACIIb
aToOMa, HYKJIOHHadg MOACJIb aTOMHOI'O AApa IIpru
pPCIICHUHA (1)H31/I‘16CKI/IX 3ajJa4.




nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
- BIIQJICTh HAaBBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHPOpPMAIIHH,
UH(POPMAIIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OK 03. MNnaHnpoBsaTb 1
peann3oBbIBaTb COOBCTBEHHOE
npodeccnmoHanbHoe U
JINYHOCTHOE pa3BUTHE.

B obnacTu 1yx0BHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

- ¢(hopMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO
MIOBE/ICHUS;

- CITIOCOOHOCTH OLIEHHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE
peLIeHNs, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

- OCO3HAHKE JJMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYYIIETo;

- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM U (WIIN) APYrUM
YI€HaM CEMbH, CO3JJaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
IPUHSTHS LEHHOCTEN CEMENHON KU3HU B COOTBETCTBHUH C
TpaauLUsAMU Hapo1oB Poccuu;

OBnazneHne yHUBEpPCAIBHBIMU PETYISITUBHBIMU JEHCTBUAMMU:

a) CaMOOpTraHU3aIHs:

- CaMOCTOSITENIBHO OCYILECTBIIATh MI03HABATEIBHYIO JIEATENBHOCTD,
BBISBIISATH MPOOJIEMBI, CTAaBUTh U (POPMYTUPOBATH COOCTBEHHBIE
3a/1a4¥ B 00pa30BaTeIbHON AESITENbHOCTH U )KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITEJIBHO COCTABJIATH IUIaH PELIeHHsI TPOOJIEMBI C YIETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATNIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- cIoco0CTBOBATH (POPMHUPOBAHHUIO U TMPOSIBICHHUIO ITUPOKON
SPYIUIMH B Pa3HbIX 001aCTAX 3HAHUM, MOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KYIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

- MCIOJIb30BaTh MPHUEMBI pedIeKCUU ISl OLIEHKH CUTYyalllu, BEIOOpa

- BJIaJIeTh OCHOBHBIMU METO/IaMU Hay4YHOT'O IO3HAHUA,
UCIIOJIb3YEMbIMH B (PU3HKE: TPOBOAUTH MPSAMbBIE U
KOCBEHHBIE U3MEPEHUS PU3NIECKUX BEITMUNH, BEIOUpast
ONITUMAJIbHBIN CIIOCO0 U3MEPEHHUS U HCIIOJIB3YS
W3BECTHBIE METObI OLIEHKH IOTPEIIHOCTEN U3MEPEHHH,
IPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTEH (pr3nueckux
BEJIMYHH C MCIIOJIb30BAaHUEM TPSMBIX H3MEPEHHIA,
OOBSICHATB MOTY4YEHHBIE PE3YJIbTAThl, UCHIOJIb3YS
¢du3nvecKne TEOprH, 3aKOHBI U TIOHSTHSI, U JIeJIaTh
BBIBO/IbI; COOJIOATh paBUiIa 6€30MacHOro Tpyaa npu
MIPOBEJIEHUU HCCIIE0OBAaHUN B paMKax yueOHOro
HKCHEPUMEHTA U YUeOHO-HCCIIeI0BATENbCKON
JeSITETbHOCTH C MCIIOJIb30BAaHUEM ITH(PPOBBIX

- U3MEPUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOTO

o0opynoBaHus; cPOPMUPOBAHHOCTH MPEICTABIICHUN O

METO/1axX MOJIy4YeHHs HayYHBIX aCTPOHOMHUYECKUX

3HaHUHI

OBJIaETh (CHOPMUPOBATH TIPEICTABIICHHUS ) TPABUTIAMU

3anucH Gpusnyeckux popmyin penbedHO-TOUSUHOU

cuctembl obo3Hauenuit JI. bpaiins (s cnensix u

CJIa00BUIAIIUX O0YUYAIOIIUXCS).




BEPHOT'0 PEILEHUS;

- YMETbH OLICHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110
UX CHUKCHHUIO;

B) SMOLMOHAJIbHBIM UHTEIUIEKT, IPEANO0JIaraomui

Cc(OPMHUPOBAHHOCTH:!

- BHYTPEHHEN MOTUBALIMH, BKIIFOYAIOLIEN CTPEMIICHHUE K
JOCTUKEHUIO 1IEJIN U yCIeXY, ONTUMU3M, HUHUIIUATUBHOCTD,
YMEHHE JEHCTBOBATH, UCXOS U3 CBOMX BO3MOKHOCTEH;

- HYMITATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATILHOE
COCTOSIHUE JIPYT'HX, YYUTBIBATH €r0 IIPU OCYIIECTBICHUN
KOMMYHHKAIIMH, CIIOCOOHOCTb K COUYBCTBHIO U COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh
OTHOUIEHHUS C APYTUMHU JIIOAbMH, 3a00TUTHCS, IPOSIBIATH UHTEPEC U
paspemnatb KOH(IUKTHI.

OK 04. PaboTaTb B KONNEKTUBE
N KomaHgae, adPeKTUBHO
B3aMMO4enCcTBOBaTb C
KOAeramu, pyKoBoACTBOM,
K/IMEHTAMW.

- TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO  CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTIPEIEIICHUIO;

- OBJIJICHUE HAaBbIKAMU Y4€OHO-HUCCIIEA0BATENIbCKOM, MPOEKTHON U
COIMATLHOM JeSITEIIHFHOCTH,

OBnazeHue yHUBEpCAIbHBIMA KOMMYHUKATUBHBIMU JE€HCTBUSAMM:

0) COBMECTHasl IeATEITbHOCTb:

- IOHUMATh U UCTIONB30BATH MPEUMYILIECTBA KOMaHIHOU U
WHAWBUAYAILHON pa0oTHI;

- MPUHUMATH I1€JT1 COBMECTHOM JCSITEIIBHOCTH, OPTaHU30BBIBATh U
KOOPJMHHUPOBATH JEHUCTBUS 10 €€ JOCTUKEHHUIO: COCTABIIATH IIaH
JIEUCTBUMN, PACIIPEIEIATh POJIM C Y4€TOM MHEHUN YYaCTHUKOB
00CyXIaTh pe3ylabTaThl COBMECTHOU paboTHI;

- KOOPAMHUPOBATH U BBHIIIOIHATH PA0OTY B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOT'O U KOMOMHHPOBAHHOTO B3aUMOICHCTBHUS;

- OCYILIECTBIIATh MO3UTUBHOE CTPATETUYECKOE TTOBEACHHUE B
pa3IMYHBIX CUTYAIUSX, IPOSIBIIATH TBOPUYECTBO U BOOOpaKEHHE,

- OBJIAZIETh YMEHUSMH paboTaTh B IpyIIIE C
BBINTOJIHEHUEM PA3JIMYHBIX COLUAIIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy FPYIIIbL, PAllMOHAIBHO
pacIpenensiTh 1eATeIbHOCTh B HECTaHIapTHBIX
CUTyalusaXx, aACKBATHO OUCHMUBATL BKJIAJ KaKA0I0 U3
YYaCTHHUKOB TPYIIIbI B PELIEHUE pacCMAaTPUBAEMOM
MPOOIIEMBI.




OBITh MHUITMATHBHBIM

OBraneHne yHUBEPCATBHBIMU PETYISITUBHBIMU JCHCTBUSIMHU:

T') IPUHATHE ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX JIFOICH MIPH aHATHN3E
pe3yJIbTaTOB JCATECIBHOCTH,

- IPU3HABATh CBOE MTPABO U MIPABO APYTHUX JIFOICH HA OMIHOKH;

- pa3BHUBATh CIIOCOOHOCTH IOHUMATh MUP C TTO3UIUH IPYTOrO
YeJI0BEKa.

OK 05. CopeiicTBOBaThH
COXPAHEHHUIO OKpYKaroUen
CpeiIbl, pecypcocOepexeHHIO,
3¢ (HeKTHBHO JACHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHSIX

B o0macTu 5CTETHYECKOrO BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYasa DCTETUKY HaAYYHOI'O
TBOPYECTBA, IPUCYILETO (PU3NIECKON HAYKE;

- CIIOCOOHOCTH BOCIPUHUMATh Pa3IMYHbIE BUAbl HICKYCCTBA,
TPaJUIIAN ¥ TBOPYECTBO CBOETO U APYTUX HAPOJIOB, OIIYIIAThH
HMOIIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA,

- Y6€)K)1€HHOCTB B BHAUYUMOCTHU IJId JIUYHOCTHU U O6HI€CTB3
OTCUYCCTBCHHOTO U MI/IpOBOFO I/ICKYCCTBa, OTHHUYCCKUX KYJ'II)TypHBIX
TpaaulUi U HAPOJITHOTO TBOPUECTBA;

-TOTOBHOCTbH K CaMOBI)Ipa)KeHI/IIO B pa3HBIX BUaax I/ICKYCCTBa,
CTpeMJICHHE MPOSIBIATH KaueCTBA TBOPUECKON JTUUHOCTH;

OBHa}IeHI/Ie YHI/IBepCaJ'II)HBIMI/I KOMMYHI/IKaTI/IBHI)IMI/I HeﬁCTBHﬂMHZ

a) obmieHue:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BCeX cepax KU3HH,

- pacrio3HaBaTh HeBEPOATLHBIC CPEJICTBA OOIICHHUS, TOHUMATh
3HA4YCHHUEC COITMAJIbHBIX 3HAKOB, paCHOSHaBaTI) Hpennocmm(n
KOH(JIMKTHBIX CUTYAIlHi U CMSTYATh KOH(IUKTHL;

- pa3BEepPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C
HUCITOJIB30BAHUECM A3BIKOBBIX Cpe)ICTB.

- YMETh pacno3HaBaTh (GU3NYECKUE SIBICHUS (IIPOIECCHI)
U OOBSICHATH UX HAa OCHOBE M3YUYEHHBIX 3aKOHOB:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JIBUKEHME, CBOOOAHOE Na/IeHUeE Tell, IBUKEHUE 110
OKPY>KHOCTH, UHEPLIMS, B3aUMOJIEHCTBHE TET,
KoJje0aTenbHOe ABM)KEHNE, PE30HAHC, BOJTHOBOE
nBIKeHue; Tuddy3us, OpoyHOBCKOE JBIKEHUE,
CTpOEHHE KUAKOCTEN U TBEPBIX TEJ, U3MEHEHHE
o0BbeMa TeJ Mpu HarpeBaHUU (OXJIAXKICHUH ), TEIIIOBOE
paBHOBECHE, HCTIApEHKE, KOHIEH callus, TJIaBJIeHUE,
KPUCTAIUTU3AIMS, KUTICHHE, BJIAXKHOCTh BO3/1yXa, CBS3b
CpeaHEel KHHETUYECKON SHEPTUU TEIJIOBOTO JIBUKEHUS
MOJIEKYJI ¢ a0COJIIOTHOM TeMIIepaTypoii, HOBbILICHHE
JTaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyjie, CBSA3b MEXKy TapaMeTpaMH COCTOSIHUSA ra3a B
M30IIpoLEccax; MEKTPU3ALINA TN, B3aUMOJEICTBHE
3aps10B, HarpeBaHNE IPOBOJAHHUKA C TOKOM,
B3aMMO/ICHICTBIE MarHUTOB, DJIEKTPOMArHUTHAS
WHIYKIHS, TEHCTBIE MArHUTHOTO TIOJIST Ha MIPOBOTHUK
C TOKOM U JIBIDKYIIUICS 3apsijl, SIEKTPOMArHUTHBIC
KoJieOaHus U BOJIHBL, IPSIMOJIMHEHHOE
pacnpoCTpaHEHHUE CBETA, OTPAKEHUE, IIPETIOMIIEHUE,
nHTepdepeHrs, Tubpakius 1 MOJsIpU3alns CBETa,




nucriepcust ceera; (porolsiekTpuaeckuit 3G dexT,
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToOMa BOJIOPO/Ia, €CTECTBEHHAS U
WCKYCCTBEHHAs PaJlOAKTHBHOCTb.

OK 07. CognericTBOBaThH
COXPAHEHHUIO OKpYKaroUen
Cpelbl, pecypcocOepekeHHIO,
3¢ (HEeKTHBHO JCHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

B o6nacTu 9K0JI0rH4eCcKOro BOCIIUTAHUS:

- chOpMHUPOBAHHOCTH IKOJIOTUIECKOUN KYJIbTYPhl, TOHUMAHUE
BIIMSTHUS COLMATBHO-DPKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
NPUPOIHON U COLMANBHON CPEIbl, OCO3HAHUE TII00aTHLHOTO
XapakTepa dKOJIOTUYECKUX MPOOIeM;

- IUNITAHUPOBAHUE U OCYLIECTBIICHUE JEUCTBUI B OKPYXKAIOLIEH cpee
Ha OCHOBE 3HAHUS LIeJIeH YCTOMYUBOTO Pa3BUTHS YE€JIOBEUECTBA;
- aKTUBHOE HEMpUATHE ACUCTBUMN, MPUHOCSIIUX Bpel KpyKarolien

cpene;

- YMCHHUE IPOTHO3UPOBATH H€6J1aFOHpI/I$ITHBI€ OKOJIOTHYECKHUEC
MOCJIE/ICTBUS PENTPUHUMAEMBIX JI€HCTBU, IPEAOTBPAIATh UX;

- paCliupCHUC OIIbITA JCATCIbHOCTU AKOJIOTHUECKOH
HAIpPaBJIEHHOCTH HA OCHOBE 3HAHUH 1O (U3HKE.

- c¢(hopMUpPOBATh YMEHUS IPUMEHSTH OJIyYECHHBIE
3HAHUS TSI OOBSCHEHUS YCIIOBUH MPOTEKAHUS
(u3NYeCKUX SIBICHUH B IPUPOJIE U AJIS IPUHATUS
IIPAaKTUYECKHUX PEIICHUM B [IOBCEIHEBHOW KU3HU IS
obecrniedeHrs 6€30MacHOCTH MPU OOPAILIEHUH C
OBITOBBIMU IPUOOPAMHU M TEXHUYECKHUMU
YCTPONCTBaMHU, COXPAaHEHHUS 3/J0POBbs U COOIIOCHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPY’KaIOLIeH
cpeze; MOHUMaHue He00X0AUMOCTH PUMEHEHUs
JOCTUKEHUHN (PU3UKU U TEXHOJIOTUHN ISt
panoOHaIbHOIO IPUPOIONOIB30BAHUS.




2.1.

2. CTPYKTYPA U COOEPXXAHUE OBLLEOGPA30OBATE/IbHOW ANCLUNIUHDI

O6bem ancuMnANHbI U BUAbI yuebHoM paboTbl

Bun yuyeOHo# padoThI

O0BeM B yacax

O061bemM 00pa3oBaTeIbHON MPOrpaMMbl 180

AU CIHUTLTHHBI

1. OcHoBHOE coepKaHue 88
BT. 4

TEOpETUIECKOe 00ydeHne 64

71a00paTOPHBIE 3aHATHS 12

KOHTPOJIbHBIE PAOOTHI 12

2. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE 90

cojiep:KaHue

B T.4..

TEOpETUIEeCKOe 00ydeHne 60

MIPaKTUYECKHUE 3aHATHS 16

71a00paTOPHBIE 3aHATHS 14

IIpome:xxyTouHasi arTecTanus (3a4eT ¢ OLEHKOI) 2




1.2. TemaTu4yeckuii MJIaH U colepKaHue TUCUUILUITUHBI «DU3HKA»

B copepkaHum yuebHOro matepmnana noayKMpHbIM WPNPTOM BblaeneHo NpodeccnoHaibHO-OPMEHTUPOBaHHOE CoAepKaHue.

HaumenoBanue pa3nenos u
TEM

Copneprxanne yueOHOTO MaTepHuaia, 1abopaTOpHbIE U MPAKTHYECKUE PabOThI, MHIUBUAYAIBHBIN IIPOEKT (ecin
MIPEyCMOTPEHBI)

O0BeM YyacoB

dopmupyeMble 001ITIe
U npodeccHoHaIbHbIE
KOMITETEHIIMU

1

2

w

4

Pasznes 1. ®u3uka u MeTOAbI HAY4YHOT O MO3HAHUS

N

Tema 1.1
Bsenenue.
dusuka 1 METOIbI
Hay4YHOro No3HaHuA

Cooepocanue yuednozo mamepuana:

Odu3uka - Hayka O mnpupoje. HayuHble MeToIbl MMO3HAHUS OKpYy)KawIero wmupa. Pomb
IKCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHKS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue Gpu3ndeckux sBICHUI U mporeccoB. Hayunsie runoressl. Ouznueckrue 3aKOHBI
1 Teopur. [ paHUIBI TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Ponb u Mecto ¢pusuku B OpMUPOBAHUU COBPEMEHHOM HayYHOU KapTUHBI MHUPA, B TPAKTHUECKON
NEeSTEeIbHOCTH JIto/iei. 3HayeHue pu3nku npu oceoeHun npodeccun [osap, konaurep.

OK 03
OK 05

Pasznea 2. MexaHuka

22(10/-)

Tema 2.1
KnHemaTtuka

Cooepircanue yuebnozo mamepuana:

Mexanunueckoe JBHKeHHE. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBMKEeHHs. Cuctema OTCUETa.
Tpaexropus.

[lepememnienue, CKOpoCTh (CpelHSsI CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOpEHHE
MaTepuaIbHOM TOYKH, MX MPOEKIIMH Ha OCH CHCTeMbl KoopauHaT. CloKeHue MepeMeleHn 1
CJIOJKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TMpPSMOJIMHEHHOEe JBIKeHHE. ['paduku 3aBHCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELIEHUSI MaTePUAIbHON TOUKH OT BPEMEHH.
CBoOoaHoe majeHue. Y cKkopeHrue CBOOOHOTO MaICHHS.

KpuBonunelinoe nuxenue. /{BHKeHHe MATEPHAIBbHONH TOYKH MO OKPY’KHOCTH C NMOCTOSIHHOM
0 MOIYJK CKOPOCTBHIO. YIJIOBasi CKOPOCTb, JHUHeiHasas ckopocTh. Ilepmox um 4yacrora
oOpamenus. lleHTpocTpeMuTeIbHOE YyCKOPEHHeE.

TexHudeckue ycTpOMCTBA W TPAKTUUYECKOE MPUMEHEHHWE: CIHJIOMETpP, IBIKECHHE CHApPSIOB,
LIETTHBIE U peMEHHBIE NTEPEIAUN.

6

Tema 2.2
OnHamuka

Cooepircanue yuebnozo mamepuana:

[Ipuamun otHocuTensHOCcTH ['anmunes. IlepBeiii 3axkoH Herorona. MHepumanbHble CUCTEMBI
OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akon HeroToHa /U1 MatepuaibHON
Touku. Tpetuit 3aKkoH Hpr0TOHA 711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHOro tarorerus. Cumna tsoxectu. [lepBas kocMuueckast ckopoctb. Cuiia ynpyrocTH.

OK 01
OK 02
OK 04
OK 05
OK 07




3akoH ['yka. Bec Tena.

Tpenne. Buabl TpeHus (1mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHS CKOJBbXKEHUs M cuia TpeHus nokos. Kosdduument tpenus. Cuna conpoTHBICHUS TpU
JIBUKEHUHU TeJa B )KUJIKOCTU WUJTU Tas3e.

[ToctynarensHoe U BpalareabHOE ABHKEHHE aOCOIIOTHO TBEPAOIO Tea.

MoMeHT cuiibl OTHOCUTENIBHO OcH BpaieHus. [1nedo cumbl. Y ciaoBust paBHOBecHs TBEPIOTO Tea.
TexHuyeckue ycTpoiicTBa H MNPAKTHYeCKOe TIpPUMeHEeHHe: MOAIIMIHUKH, JABUKEHHE
HCKYCCTBEHHBIX CIYTHHKOB.

Tema 2.3 Cooepotcanue yuednozo mamepuana: 6
3aKOoHbl COXpaHeHNA B Nmnyneec maTepuanbHOW TOYKM (Tejla), CUCTEMBbl MaTepuUaibHBIX TOYeK. MMmynbc cuiabl U

MeXaHunke U3MEHEHHE UMITYyJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHUE.

Pab6ota cuibl. MOIITHOCTH CHJIBI.
Kunernueckasi 3Heprusi MarepuajbHON ToukH. Teopema 00 HM3MEHEHMHM KHHETHYECKOM
sHepruu. IloreHuuanbHasi 3Heprus. lloTeHnmanbHas SHEprust ynpyro nehopMHpPOBAHHOM
npyxuHsl. I[loTeHuManbpHas s3Heprus Tenaa BOJIM3U MOBEPXHOCTH 3EMIIH.
[loreHnmaneHbple W HEMOTEHIMANbHBIE CHUIbl. CBs3b pabOTHl HEMOTEHIHATBHBIX CHJI C
U3MEHEHHEM MEXAaHUYECKONM DSHEPIUM CHCTEMBI Tel. 3aKOH COXPAHEHUSI MEXaHHMYeCKOMH
JHEepPruu. YIpyrue u Heynpyrue CTOJIKHOBEHUS.
TexHuveckue ycTpoicTBa M NPAKTHYECKOe NMPHMEHEHHe: BOAOMET, KOMEP, NMPYKUHHBIA
MHUCTOJIEeT, IBHKEHHE paKeT.
IIpakTHYecKkHue 3aHATHA 2
Pemenue 3a1a4 npogeccHoOHAIBLHON HANIPABJEHHOCTH 10 pa3aeny «MexaHuka»

Paznen 3. MoJiekyasipuasi pu3uKa M TePMOAMHAMHKA 32(20/4)

Tema 3.1 Cooepircanue yuebnozo mamepuana: 8 OK 01
OcHoBblI MONEKYNAPHO | OCHOBHBIC TMOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKOW TEOPUH W WX ONBITHOE OOOCHOBAHWE. OK 02
- KUHeTHYecKon Teopun | BpoyHoBckoe Brkenre. Jdudysus. Xapakrep ABHKEHHS W B3aHMOJEHCTBHS YACTHIL OK 03

BemecTea. Moaesm CTpOeHHMs ra3oB, KHAKOCTeH M TBEPABIX Tell W 00bsSICHEHHME CBOWCTB OK 04
BellleCTBA HAa OCHOBe J3THUX Mojedeil. Macca u pazmepbl Mojekyid. KoinuecTBo BellecTsa. OK 05
[TocTostHHas ABoraapo. OK 07

TenmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenbcus.

Mopens wupeanbHoro raza. (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKONH TEOopHUH
WJeaTbHOTO Ta3a. AOCONIOTHAsh TeMIlepaTypa Kak Mepa CpeaHed KUHETHYECKOW SHEpPruu
TEIJIOBOro JABWXeHUs uvactull rasza. lllkama temmeparyp KenbBuna. I['a3oBble 3aKOHBI.
VpaBunenue MengeneeBa-Knaneiipona. 3akon JlanpToHa. M3omporiecchl B HACAIBHOM Ta3ze C
MOCTOSIHHBIM KOJIMYECTBOM BelIecTBa. | paduueckoe mpeacTaBieHUE M30IMPOIECCOB: U30TEPMA,




n30x0pa, n3obapa.
TexHuYecKHe YCTPOHCTBA U MPAKTHYECKOE MPUMEHEHHE: TEPMOMETP, 6apoMeTp.

JlabGoparopHble 3aHATHSA:

JlabopaTopHas padora Nel. U3yuenue 3axona I'eii-JIlloccaka 2
Tema 3.2 Cooeparcanue yueonozo mamepuana: 10
OcHoBbl TepMOAVHAMUKM | TepMoauHAMUYECKAsl cHCTeMa. BHyTpeHHsisi 3Heprusi TepMOAMHAMHYECKOH CHCTEMBbI H
crocodbl  eé wu3MeHeHusi. KoimuyecTBO Temorbl M padora. BHyTpeHHss 3HEprus
OJIHOATOMHOI0 HJCAJIBHOrO rasza. Buasl Termonepenayu: TEIUIONPOBOJHOCTh, KOHBEKLUS,
W3IIy4eHHe. Y IeJbHas TeII0EMKOCTh BeulecTBa. KonmuecTBo TEIIOTHI pH TEIUIoNepeaaye.
[Tonstue 00 aguabarHom mpouecce. IlepBblil 3akoH TepMoaMHAMHKHU. [IpuMeHeHne nepBoro
3aKOHA TEPMOAMHAMUKHU K H3o0mpoiieccaM. [ 'padudeckast uHTepIpeTaus padoThl rasa.
Bropoii 3akon TepmoguHamukn. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.
TennoBeie mamuubl. [IpuHIMOBL AelicTBUA TEmIOBBIX MamuH. [IpeoOpa3oBaHusi SHEpruu B
TeruoBeIX MammHax. Koaddunuent nonesnoro neiicrBus termmoBoi mammebl. [{ukn Kapao u
ero K03 PUIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTUUYECKHE TPOOIEMBI TETNIOIHEPTETUKH.
TexHuyeckue ycTpoiicTBa W NpaKTH4YecKOoe TMPUMeHeHHMe: [BHMraTeJlb BHYTPEHHero
cropanms, ObITOBOI X0J10JWJIbHUK, KOHIMIIHOHEP.
Tema 3.3 Cooepircanue yuebnozo mamepuana: 6
ArperaTHble coctoaHnA | [TapooOpa3oBanue U KoHAeHcanus. Ucnapenue u kunenne. AGCOIIOTHASI M OTHOCHTEIBHAS
BelecTsa. Pasosble BJAXKHOCTH Bo3ayxa. HaceblileHHbId mnap. VYaeJbHas TeoTa mNapoodpa3oBaHusl.
nepexoapbl. 3aBHCHMOCTDH TeMIIePATyPbI KMIICHUS OT JaBJICHHS.
Teépaoe Teno. Kpucrananyeckne u amop@Hbie Te1a. AHM30TPONUS CBOWCTB KPHCTAJJIOB.
Kugkune xpucramabsl. CoBpemenHble MarepuaJbl. IlnaBaenue um  KpucTaIM3anms.
Yaeabnas Ttemiora miasjenus. Cyoaumanus.
YpaBHeHne TenJ0BOro dananca.
TexHuyeckue ycTpoiicTBa M NpaKTHYecKoe NpPHMEHEHHe: TUIpoMeTp U ICHXPOMeTPp,
KAJOPUMETP, TEeXHOJIOTHM TMOJYYECHHS COBPEMEHHBIX MAaTEepHAJ0B, B TOM 4YHCIe
HAHOMATEPHAJI0B,  HAHOTEXHOJIOTHH.
IIpakTHYeckue 3aHATHA 2
Pemenue 3a1a4 npoecCHOHAIBLHOI HANIPABJIECHHOCTH
JlabGoparopHble 3aHATHSA:
JlabGopaTopHas padora Ne2 OnpeaesieHue BJa:KHOCTH BO3AyXAa. 2
Kontponbnas pabora Nel «MosnekynsapHas Gpu3nuka ¥ TEepMOAMHAMUKAY 2
Paznen 4. DiaekTpoanHaMuKa 48 (26/10)
Tema 4.1 ‘ Cooeporcanue yueonozo mamepuana: 8 OK 01




DNeKTpocTaThKa JileKTpU3aNM TeJ. JJIeKTpruUecKkuid 3apsia. /[Ba Buaa slneKTprudeckux 3apsaaoB. [IpoBoaHuky,
JTUBJIEKTPUKU U MOJTYIPOBOAHUKU. 3AKOH COXPAHEHHS 3JIeKTPHYECKOIr0 3aps/jia.
B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodedHBIM 3JIEKTpUYECKUM 3apsij. DJIEKTPUUECKOe
noste. Hanpsk€HHOCTD 3ieKTpryeckoro nods. [IpuHnun cynepno3suuuu dJI€eKTPUYECKHUX ITOJIEH.
JIuHuM HanPsHKEHHOCTH 3JEKTPUUYECKOTO MOJIS.
Pabora cun snexrpocratrueckoro mois. Ilorennuman. Pasnocts morennmanos. [IpoBogHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM M0J1€. J(n3nexkTpuyeckas NpoOHUIAEMOCTb.
OnextpoéMkocTs. KonaeHcaTop. OJeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpa. JHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.
TexHuyeckue yCTpoiicTBA UM NPaKTH4YecKOe INPHMEHEHHe: JJIeKTPOCKOI, 3JIeKTPOMeTp,
3JIEKTPOCTATHYECKAS 3aluTa, 3a3eMJIeHH e 3JIeKTpOonpudopos, KOH/IEHCaTop,
KONMPOBAJIbHBIN annapar, CTpyHHbIH IPUHTEP.
IIpakTHYeckne 3aHATHS 2
Pemenue 3aaa4 npoecCHOHAIBLHOI HANIPABJIECHHOCTH
JlabGopaTropHble 3aHATHSA:
JlabopaTopuasi padora Ne3. OnpeiesieHue YJIEKTPHYECKOI eMKOCTH KOHIEHCATOPOB 2

Tema 4.2 Cooepircanue yuebnozo mamepuana: 10

MocToAHHbBIN
3N1eKTPUYECKMI TOK. TOKM
B Pa3/IMYHbIX Cpenax.

DJIeKTPUYECKHII TOK. YC/JI0BUS CYLIECTBOBAHHSA JJIeKTPUYeCKoro Toka. McTouHMKHM TOKA.
Cuuia Toka. IlocTosiHHBIN TOK.

Hanpsixenue. 3akon Oma 17151 yyacTKa 1elH.

JIeKTpHYecKoe CONPOTHBJICHHE. YaeabHoe CONPOTHUBJICHHE BellecTBa.
IocnenoBarenbHoOE, NapajuielbHOE, CMEIIAHHOE COCAUHEHHE POBOAHHKOB.

Pab6ota snexkrpuueckoro Toka. 3akon JxkoyJisi-Jlenna. MoImHOCTb 3JIeKTPHYECKOTr0

TOKA.

DJIEKTPOABHKYLIAsi CHJIA M BHYTPEHHee CONPOTHBJICHNE HCTOYHMKA TOKa. 3akoH Oma 1uis
NOJIHOM (3aMKHYTOI1) dj1ekTpuueckoil nenu. Koporkoe 3ambikanue.

DNEeKTpOHHAs NMPOBOJUMOCTH TBEPIBIX METAJIOB. 3aBUCHUMOCTbH CONPOTHBIIEHUS METAJUIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

HoaynpoBoanuku. CoOCTBeHHAsI M TPUMECHAs MPOBOJUMOCTD MOIYIPOBOAHUKOB. CBOICTBa p-
n-nepexona. [TonynpoBogHUKOBEIE TPUOOPHI.

JJIEKTPUYECKHMH TOK B PacTBOpax M PpacIiuiaBax 3JIEKTPOJIUTOB. JJIEKTPOJUTHYECKAS
AUCCONUALMS. DJIEKTPOJIH3.

JJleKTPUYeCKHUil TOK B razax. CaMmocTofiTeIbHbIA U HECAMOCTOATENbHBIN pa3psaa. MosHus.
I1na3zma.

OK 02
OK 03
OK 04
OK 05
OK 07




TexHnuyeckHe yCTPOICTBA H MPAKTHYECKOEe MPUMEHEHNEe: aMIIePMETP, BOJbTMETP, PeocTar,
HCTOYHUKHU TOKA, YIEKTPOHATpeBaTebHbIe NMPUOOPHI, FJIEKTPOOCBETUTEIbHbIE MPUOOPHI,
TEPMOMETP CONPOTHUBJIEHHS, BAKYYMHBI [HOA, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYNPOBOTHUKOBBII THOJ, rAJIbBAHUKA.

IIpakTHYeckne 3aHATHS 2
Pemenne 3aga4 npogeccnoHaIbHOI HAIPABJICHHOCTH
JlabGoparopHble 3aHATHSA:
JlabopaTopunasi pabora Ned U3mepenne J/IC m BHYTPpeHHero CONpPOTHBJICHHS MCTOYHHMKA 2
TOKA.
JlabopaTopnasi paGora NedS M3yueHMe 3aKOHOB IOC/I€0BAaTeJIbHOr0 M MNapaJlieJbHOIO
coeIMHEeHUii POBOTHUKOB. 2
JlabopaTopuasi pabora Ne6 HabarwaeHne 3JjieKTpoJam3a. 2
KonTponbhas pabota No2 «nextpuueckoe mnosie. 3aKOHbI MOCTOSITHHOTO TOKa 2
Tema 4.3 Cooepocanue yuednozo mamepuana: 10
MarHuTtHoe none. [locTostHHBIE MarHuTHl. B3auMopaeiicTBUE MOCTOSIHHBIX MAarHuToB. MarHuTHoe moJie. BekTtop
JNIeKTPOMarHuTHaA MarHuTHOM WHAYKIUU. lIpyHIMO Cynepno3unMy MarHATHBIX MOJed. JIMHMM MarHMTHOU
MHAOYKUNA nHaykuud. KapTrHa nTuHUN MarHUTHOM MHIYKLIMHU MOJIS IOCTOSIHHBIX MarHUTOB.
MaruuTtHoe nojie MpoBOAHMKA ¢ TOKOM. KapThHa TMHUN MHAYKIMM MarHUTHOTO MOJISl YIMHHOTO
IPSIMOTO TPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOTO IIPOBOA-HHMKA, KAaTyHIKM C TOKOM. OnbIT
Opcrena. BzanMoaelicTBre MPOBOAHUKOB C TOKOM.
Cuniia Amnepa, eé MoayJIb U HANIpaBJICHUE.
Cuna Jlopenna, eé MoayJib U HanpaBJjeHue. J[BIDKeHHUE 3apsHKEHHOM YaCTHIBI B OJHOPOJTHOM
MarHuTHoM nose. Padota cuisl Jlopenna.
SIBneHne DJIEKTPOMArHMUTHOM HMHAYKUMH. [JOTOK Bekropa MAarHUTHOM  MHAYKIUH.
DONeKTpOABMKYIAsl CUIa MHAYKLIMHU. 3aKOH 3JIEKTpPOMarHUTHON uHAykuu dapanes.
BuxpeBoe osiexTpuueckoe Tmosie. OJIEKTPOABMXKYIIAas CHJIa MHIYKIUU B TMPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.
[IpaBuio JleHna.
NupykTHBHOCTD. SIBJIeHHEe CAMOMHAYKIMHU. DIEKTPOABUKYIAS CHJIa CAMOUHIYKIIUH.
DHeprus MarHUTHOT'O TIOJISl KaTYIIKU C TOKOM.
DJIEKTPOMarHuTHOE IoJIe.
TexHuyeckue ycTpoiicTBa W NpaKTHYecKoe TMpPHMeHeHHMe: IOCTOSIHHbIe MAarHHUTHI,
3JIeKTPOMATHMTHI, 3JIeKTPOJABHUIaTE /b, YCKOpHUTEIH 3JIeMEHTAPHBIX 4acTHIl,
HHAYKIHMOHHAS MeYb.
IIpakTHyeckue 3aHATHSA 2




Pemenne 3an1a4 npogecCHOHAIBLHON HANIPABJIEHHOCTH

JlabopaTopHble 3aHATHSA:

JlaGopaTopHas padora Ne7 U3ydeHue siBJeHUs JIEKTPOMATHUTHOW MHAYKIINH 2
KontponbHas padora Ne3 «MarnutHoe mosie. DIeKTpOMarHUTHAs UHTYKITHS 2
Paznen 5. Kosiebanust u BOJHbBI 40 (10/-)
Tema 5.1 Cooepocanue yuednozo mamepuana: 8 OK 01
MexaHunyeckue un Konebarenbrast cucrema. CBOOOIHBIE MEXaHUUYECKUE KoyieOaHUs. ['apMOHUYECKHE KOJeOaHMs. OK 02
3/1eKTPOMarH1THbIE [lepuon, yvacrorta, amrmuuTyna U ¢asza koseOanuid. [IpyXMHHBI MasTHUK. MaTeMaTHYeCKUM OK 04
KonebaHua. MasiTHUK. YpaBHEHHE rapMOHMUYECKUX KosiebaHuil. [IpeBpaleHre sHepruu npu rapMOHHYECKUX OK 05
KOJIeOaHuUsIX. OK 07
Konebarenbubiii  koHTyp. CBOOOJIHBIE 3JIEKTPOMAarHWTHbIE KOJIEOAHUS B HJEATBLHOM
KoJeOaTeNbHOM KOHType. AHAIOrus MeXAy MEXaHWYECKUMU U 3JIEKTPOMArHUTHBIMU
konebanusamu. dopmyna ToMmcoHa. 3aKOH COXpPAHEHUS SHEPrUM B HACATBHOM KOJeOaTeIbHOM
KOHTYpE.
[IpencraBienre o 3aTyxalolmMX KoieOaHUsSX. BbIHYXIEHHbIE MEXaHUYECKHUE KOJNeOaHMUs.
Pe3onaHc. BeiHyX1IeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.
Ilepemennbiii TOK. CHHYCOMAAJIBHBIA NEepeMEeHHbI TOK. MOIIHOCTL NEPEMEHHOI0 TOKA.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUSL.
Tpancdopmarop. IlpomusBoacTBo, nmepegaya M norpedseHHe IICKTPHYECKOH IHEPrUH.
DKOJIOTHYECKHE PHUCKM TMpU MPOU3BOACTBE AJIEKTpodHepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPO3HEPTIUH B ITOBCEIHEBHOM JKU3HH.
TexHudeckue ycTpoOMCTBa M IMPAKTHYECKOE INPUMEHEHHE: JJIEKTPUUYECKHI 3BOHOK, I'E€HEpaTop
NEPEMEHHOT'0 TOKA, IMHUHU JIEKTponepeiay.
JlabopaTopHble 3aHATHSA:
Na6opatopHan pabora Ne8 VccnefoBaHWe 3aBUCMMOCTM Nepuoaa Manbix kKonebaHuii rpysa Ha HUTU OT
AJIMHBI HUTU U MacCbl rpy3a. 2
Na6opatopHan pabora N9 VcciefoBaHve NepeMeHHOro ToKa B Lienu 13 Noc/ieA0BaTesibHo
COeAMHEHHbIX KOHAEHCATOPA, KaTyLLKW U pe3uncTopa. 2
Tema 5.2 Cooeporcanue yuednozo mamepuana: 6

MexaHu4yeckune n
3/1IEKTPOMATHUTHbIE
BOJIHbI.

Mexannyeckne BOJIHBI, YCIOBHMsS pacnpoctpaHeHus. llepuon. CkopocTs pacnpoCTpaHEHUs H
muHa BOJHBL [lomepeuHsle W mpojoibHBIE BOJHBIL. MHTepdepeHuus u  nudpakuus
MEXaHWYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHWTHBIE BOJHBL. YCIOBUS M3JIYy4EHHsS OJICKTPOMAarHWTHBIX BOJH. DB3aumHas
opueHTanys BekTopoB E, B, v B anekTpomaruutHoi BosHe. CBONCTBA 3J1€KTPOMArHUTHBIX BOJIH:




OTpaX€HWe, TMpeJoMJICHHe, Tnoyspusanus, audpakmus, wuHTepdepeniusa. CKoOpocTh
3JIEKTPOMATHUTHBIX BOJIH.

[[xana sneKTpOMarHUTHBHIX BOJIH. [I[pUMEHEHHE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHOUIIBL paIUOCBA3U U TEIIEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIEeH Cpeibl.

TexHuyeckue yCTpPOHCTBA M NPAKTHYECKOEe NMPUMEHEHHe: MY3bIKAJIbHbIe MHCTPYMEHTHI,
YJAbTPa3BYKOBasi [MATHOCTHMKA B TeXHHKe W MeIMIUHe, Pajap, PaauoNpPpUEMHUK,
TeJeBU30P, AHTeHHA, Tejedon, CBU-neun.

IIpakTHYeckne 3aHATHS 2
Pemrenue 3a1a4 npo¢ecCHOHATBLHON HANIPABJIEHHOCTH
KoHntponbHas pabora Ne 4 «Konebanus 1 BOJHBDY 2
Tema 5.3 Cooepocanue yuednozo mamepuana: 10 OK 01
OnTtuka I'eomeTpuueckas ontuka. [IpsmonuHeiiHOe pacnpocTpaHeHHe CBETa B OAHOPOAHOU cpene. Jlyu OK 02
cBera. TOUeUHbIN UCTOYHHUK CBETA. OK 04
OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n300pakeHuil B IIIOCKOM 3epKalie. OK 05
[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIM TOKAa3aTelb MPEIOMIICHUS.
ITonHOE BHyTpEeHHEE OoTpakeHHe. [IpenenbHbIi yroi NoIHOrO0 BHYTPEHHETO OTPAKEHUS.
Hucnepcus ceeta. CnoxHbIi cocTaB Oenoro cBera. LIBer.
CoOuparone U pacceuBaroliue JMH3bl. ToHKasg jauH3a. DOKYCHOE paccTOSHHE W ONTHYecKas
cwia TOHKOW nuH3bL. [locTpoeHne u3o0pakeHHH B COOMpAIOUIMX W PACCEHMBAIOIIMX JIMH3AX.
dopmyJiia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.
[Ipenensr IPUMEHUMOCTH T€OMETPUYECKOM ONTHKH.
BonnoBas onrtuka. Untepdepenius csera. KorepeHTHbIE HCTOYHHMKH. YCJIOBUS HAOIIOIEHUS
MaKCUMyMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT JABYX CHMH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.
Hudpakaus ceera. udpakunonHas peméTka. Y cioBue HaOIIOACHHS TJIABHBIX MAKCUMYMOB TIPH
Ma/IEeHUY MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIIMOHHYIO PEHIETKY.
[Tonspuzanus cBera.
TexHn4yeckue ycTpoiicTBa M INPaKTHYeCKOe INPHMEHEHHe: O4YKH, Jyna, ¢oroammapar,
NPOEKIMOHHBIH annapat, MUKPOCKOI, TeJecKOll, BOJOKOHHAS ONTHKA, AU(PPaAKIMOHHASA
peméTKa, NoJaspona.
IIpakTHYeckne 3aHATHS 2
Pemenue 3a1a4 npoecCHOHAIBLHOI HANPABJIECHHOCTH
JlabGopaTropHble 3aHATHSA:
JlaboparopHast pabora Nel0 Onpenenenue moka3aTess MPEIOMICHUS CTEKIIa 2




\ JlabopaTtopHas pa6ota Nel1 NccnenoBanue CBOMCTB N300payKeHHI B JIMH3aX

KonTtpomnpHas pabora Ne 5 «Onrrka 2
Paznen 6. OcHOBBI CIENHATBHOM TEOPHH OTHOCHTEILHOCTH. 4 (-1-)
Tema 6.1 Cooeporcanue yuednozo mamepuana: 4
OcHoBbl cneunanbHot | I'paHuIlbl  MPUMEHUMOCTH — KJIACCHYECKOW MexaHWKd. [locTymaThl —CHEIHAIbHOW TEOPUH OK 04
Teopuu OTHOCHTCIBHOCTHA: HHBAPHAHTHOCTHL MOAYIsA CKOpPOCTH CBE€Ta B BaKyyMe, IIPUHIHII OK 05
OTHOCUTE/IbHOCTH. OTHOCHUTEJIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl C SHEPTUEN U UMIYJIHCOM PEJISITUBUCTCKOMN YaCTHUIIbl. DHEPrus NOKOSL.
Paznen 7. KBanroBasi pusuka 22 (8/-)
Tema 7.1 Cooepotcanue yuednozo mamepuana: 6 OK 01
dnemeHTbl KBaHTOBOW | Dotonbl. Popmyna [lnanka cBs3M SHEPrUM (POTOHA C €ro YaCTOTOH. DHEPrusi U HMMITYIIbC OK 02
ONTUKM dhoToHa. OK 04
OtkpseiTie u ucciaenoBanue gporoddpdexra. Ompiter A.I. CroseroBa. 3akoHbl (hoTodddexTa. OK 05
YpaBHenne Jiinmreiina 1ias ¢goroddpdexra. "Kpacnasa rpanuna" porordpdexra. OK 07
JaBaenue ceera. OnpiThl I1.H. Jlebenena.
XumMuueckoe JeiicTBue cBeTa.
TexHuyeckue ycTpoiicTBa M NpaKTH4YecKoe NpuMeHeHHe: ¢oTo3jIeMeHT, (GoTOIATUMK,
coJIHeYHas OaTapesi, CBETOANO/I.
Tema 7.2 Cooepocanue yuednozo mamepuana: 4
CTpoeHue aToma. Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuto a -yactunl. [lnanerapuas mozens
atoMa. [loctynatsl bopa. U3nydenne u noriouieHre (GOTOHOB MPHU MEPEXOAE aTOMa C OJHOTO
YPOBHS SHEPIUH Ha Apyroil. Bunel criektpoB. CrekTp ypoBHEH SHEPIMM aToMa BOAOPOJIA.
BosHoBbI€ cBolicTBa yacTull. Bonuel ge bpoiinsa. KopnyckynsspHO-BOJHOBOM 1yaau3M.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.
TexHn4yeckHe YyCTpOCTBA M NPAKTHYeCKOe NPHMMEHEHHE: CHEeKTPAJbHbIA aHaIu3
(CmeKTpoCcKom), Jia3ep, KBAHTOBbIH KOMIIBIOTEP.
JlabGoparopHble 3aHATHSA: 2
Jlaboparophas pabota Nel2 HabimtoieHue JInHeuaToro crekrpa.
Tema 7.3 DKCIEPUMEHTHI, JTOKa3bIBAIOIIME CJIOKHOCTh CTPOCHHS sApa. OTKpBITHE paJuOaKTUBHOCTH. 8

ATOMHOe agpo.

OmnbiTel Pezepdopra mo onpeneneHuto coctaBa pajnoakTUBHOTO u3inydeHusi. CBoiicTBa anbga-,
Oera-, raMMa-u3ilydeHus. BiausiHue paJuoakTUBHOCTH Ha J)KHUBbBIE OPIaHU3MBI.

OTkpeITHE IPOTOHA U HelTpoHa. HykionHas mozens siapa Ieiizen6epra-HBanenko. 3apsa siapa.
MaccoBoe unciio sjapa. M30Tomnsl.




Anbda-pacnag. ODIEKTpPOHHBIH U TIO3UTPOHHBIN Oera-pacnaa. [amma-uznydeHue. 3aKoH
paZMoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusle peakuuu. JleieHre U CUHTE3 SAEP.

Snepusiit peaktop. TepmosinepHsbiii cunte3. [IpodsemMbl U MepcneKTUBBI AA€PHON IHEPreTHKH.
JKOJIOTHYECKHE ACIEKTHI sIIePHON JHePreTUKH.

DOneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHUS U PETUCTPAIIUH SJIE€MEHTAPHBIX YacTHII.

OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (hr3nueckoil KapTUHbBI MHpA.

TexHuveckue ycTpoiicTBa M NpaKTH4YecKoe NPHMEHEHHe: N03UMeTp, kamepa Buibcona,
siIePHBIIi peakTop, aToMHasi bomoba.

KontponbHast pabora Ne 6 «KBantoBas usnka» 2
Paznen 8. DjieMeHTBI ACTPOHOMHU U ACTPOPU3UKHU 8 (2/-)
Tema 8.1 Cooepocanue yuednozo mamepuana: 4 OK 01
dNeMeHTbl aCTPOHOMWUM U | Dtarbl pa3BUTHs acTpoHoMUH. [IpuKiIaiHOe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH. OK 02
acTpopusnkm Bun 3Bé3anoro Heda. Co3Be3nus, sipkue 3BE3/bl, NJAHETbl, UX BUAMMOE JBUKEHHE. OK 03
CosHeuHas cucrema. OK 04
Ilpakmuueckue 3anamusn 2 OK 05
Connue. ConHeuHnast akTUBHOCTh. VcTounuk sHeprun CoiHua U 3BE3A. 3BE37bI, UX OCHOBHBIE OK 07
XapakTepucTuku. Jluarpamma "CHEKTpaibHBIM KjJacc - CBETHMMOCTB'. 3BE3AbI TJIAaBHOU
MOCJIEZIOBATEIBHOCTU.  3aBUCUMOCTh  "'Macca -  CBETMMOCTH"'  JUIsi  3BE37  TJIaBHOM
IIOCIIE0BATENbHOCTH. BHyTpeHHee cTpoeHne 3BE€31. CoOBpEeMEHHBIE NPEICTaBICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA U 3BE3]T. DTaIlbl )KHU3HU 3BE3].
Muaeunbiii Iyt - nama I'anakruka. [lonoxenue u nuxxenne Connna B [Namaktuke. Tumsl
ranakTuk. PaguoranakTiku U kBazapel. YEpHbBIE ABIPHI B siIpaxX rajlakTHK.
Bcenennas. Pacimpenne Beenennoit. 3akon Xa06na. Paz6eranue ranaktuk. Teopust bosibioro
B3pbIBa. PennkroBoe u3nydeHue.
MacmrabHas cTpyktypa Beenennoil. MeraranakTuka.
Hepeménnblie npo0i1eMbl aCTPOHOMUH.
JlabopaTopHble 3aHATHSA: 2
JlaboparopHast pabota Nel3. HaOmromeHus HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX ~MPUJIOKEHUH Ui ONpEAETCHUs TMOJOXKEeHHUs HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOro MOIyHIapus U sipKue 3BE3bI.
[IpoMexxyTouHast arrecranus: 3a4€T ¢ OLEHKON 2
Bcero 180




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
JUCHUIINHDBI

3.1. TpeboBaHUA K MUHUMAIBHOMY MaTepUa/IbHO-TEXHUYECKOMY obecneyeHuto

Peanunsauma nporpammeol AUCLUNANHBI TPebyeT Hannuma yuebHoro kabnHeTta GU3MKMU.
O6opyaoBaHue yyebHOro KabuHera:

— NocagoyHbIe MeCTa No KOAMYeCcTBY 06yYatoLmXCa,

— pabouee MeCTO MpernoaBares,

— KOMIUIEKT Y4eOHO-METOINYECKOM TOKYMEHTAIUH,
— y4eOHO-HarIsIHbIE TOcOo0us 1o (PHU3UKe.

TexHuyeckune cpeacrsa obyyeHus:

— KOMITBIOTED C JUICH3HOHHBIM IPOTPaMMHBIM 00€CIIeYeHUEM, UMEIOIINM
BbIXOZ, B ceTb MHTepHeT;

— MYJIbTUMEIAA IIPOEKTOD;

— IIPUHTED;

— porpaMMHoOe o0ecrieyeHue.

3.2. UndopmanuonHoe odecrieueHne 00y4eHust

MepeueHb yuebHbIX M3aaHMii, UHTepHeT-pecypcoB, AONONHUTE/IbHOWU IUTEPATYpPbI
OCHOBHbIE UCTOYHUKMU:

1. Masakuuwes I. ., byxosues b.b., B.M. YarypuH; nog peaakumeir H.A. NapdeHToeBom. Pusmnka. 10 Knacc:
yueb. ans obuieobpasoBsat. opraHM3aumii: 6a3oBbi yposeHb: MNpocBelweHne, 2018.

2. Masakunuwes I. f., byxosues b.b., B.M. YarypuH; nog, pegakuuein H.A. NapoeHTtoeBom. Pusmka. 11 knacc:
yuyeb. ans obuieobpasoBar. opraHM3aumii: 6a3oBbin yposeHb: MNpocBelweHne, 2018.

JononHutenbHble UCTOYHUKMU:

1. ®usmka. 10 knacc: yuyeb.ansaobueobpasoBaT. yuyperKAeHUA W LWK. C yraybn. usydeHnem OU3IMKK:
npodun. yposeHb/ [O. ®. KabapauH, B.A. Opnos, 3. E. 3seHunKk 1 ap.; nog pea. A. A. MNMuHckoro, O.P.
KabapauHa; Poc. akaa. Hayk, Poc. AKkaa. obpasoBaHuA, u3a-so MpoceeweHne -M.: MNpocselleHune,
2009.

2. Kabapaun O.0., Opnos B.A. dKcnepumeHTanbHble 3agaHuns no ¢usmke. 9 -11 Knacc; yuebHoe nocobue
Ans obweobpasosaTenbHbIX yupexgeHuii. — M.: MpoceeweHune, 2001.

3. KabapamH O. ®. ®dusmka: CnpaBouyHble MaTepuanbl. YyebHoe nocobue pns yyawmxca. - M.:
MpocseweHune, 2001.

4. PbimkeBuy A. M. C60pHUMK 3agay no ¢usmnke ana 10-11 Knaccos, nocobre ana obweobpasoBaTesbHbIX
y4ebHbIx 3aBegeHunin.-M.: ipoda. 2015.

UHTepHeT-pecypcbl:



N

Enunas xko/utekuus nugpoBbIx 00pa3oBaTeJbHBIX pecypcoB. — Pexxum nocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30 (maTa oopamenus: 29.08.2022);
KM-mkona. — Pexkum pocryna: hitp://www.km-school.ru/ (mata odpamenusi: 29.08.2022);

3. OtkpbiTas ¢pusuka. — Pexxum gocryna:
http://www.physics.ru/courses/op25part2/design/index.ntm (mara odpameHus:

29.08.2022);

4. Ilnargopma SAKiaacc — Pesxkum nocryna: http:// www. yaklass.ru / (naraodpamenus:

29.08.2022);

5. Poccuiickasi 3JieKTpOHHasi mKoJa — Peskum gocryma: hitp://www.resh.edu.ru/ (nara

oOpamenns: 29.08.2022);

6. ®usuka.ru. — Pexum gocryna: http://www.fizika.ru (aara odpamenus:29.08.2022);
7. ®UIIA (BIIP 11 kaacc) — Peskum nocryna: http://www.fipi.ru / (naraodpamenus:
29.08.2022); DyekTpoHHbI# yueoHuK — Pexxum nocryma: hitp://www.physbook.ru/ (nara

oopamenus: 29.08.2022).

8. HuHTepaKkTHBHbIE BUPTYaJbHbIE J1a00PATOPHbIE U IPAKTHYECKHE PA0OTHI
https://content.edsoo.ru/lab/subject/8/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIHIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI

KOHTpPOAb M OLEHKa pPacKpblBalOTCA Yepes YCBOEHHbIE 3HAHWUA U NPUOBpPETEHHbIE 0BYYAIOWMMUCA YMEHUS,
Hanpas/ieHHble Ha GpopmMMpoBaHME OBLMX M NPOPECCUOHANbHbIX KOMNETeHUMA. KomneTeHuMn A0MKHbI
6bITb COOTHECEHblI C MpPeAMETHbIMM pe3ynbTaTamu. 1A KOHTPOA M OLEHKM pe3ynbTaToB 0bydyeHus
npenogasaTent BblbnpaeT Gopmbl MU MeToAbl C y4eTOM NpodeccruoHanusaunm obydyeHus No nporpamme

ANCUUNAUHDI.

Kon n HanmeHnoBanue
(hopMHUpPYyEMbIX KOMIIETSHITUI

Pasnen/Tema

Twun oreHOYHBIX
MEPOIIPUATHN

OK 01. Beibupats cioco0sl
pereHus 3a1aq
npodeccuoHanbHOM
NeSITeTbHOCTH TPUMEHUTEITHHO
K Pa3JIM4YHBIM KOHTEKCTaM

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

Pasnen 4. Temer 4.1., 4.2.,
4.3

Pasnmen 5. Temsr 5.1., 5.2.,
5.3

Paznen 7. Temnr 7.1., 7.2.,
7.3

Paznen 8. Tema 8.1

OK 02. Ocy1ecTBisATh MOUCK,
aHAJIN3 M WHTEPIIPETAIHIO
uH(pOopMaIiu, HEOOXOAUMOI
JUTSI BBITIOJTHEHUS 337124
npodecCHoHaNBHOM
JIESITCIIBHOCTH

Paszgen 2. Temn! 2.1., 2.2, 2.3
Pasnmen 3. Temsr 3.1., 3.2,
3.3.

Pasnen 4. Temer 4.1., 4.2.,
4.3.

Pasnmen 5. Temsr 5.1., 5.2.,
5.3

Pasnen 7. Temur 7.1., 7.2.,
7.3.

Pasznen 8. Tems! 8.1

OK 03. IlnanupoBats u

Pasznmen 1. Temsr 1.1.

YCTHBIN OIIPOC;
(poHTaIBHBIN OMPOC;
OIICHKAa KOHTPOJBHBIX
pabor;

HaOI0IeHUE 32 XOA0M
BBITIOJTHEHUS
1abopaTOpHBIX padoT;
OIICHKA BBITTOJIHEHUS
1a00paTOpHBIX PaboT;
OIICHKA MPAKTUYCCKUX
pabot (perieHus
KaueCTBEHHBIX,
pacUeTHBIX,
po¢eCCUOHAIBHO
OpPUEHTUPOBAHHBIX
3a/1a4);

OIICHKA TECTOBBIX
3aJIaHUi;

HaOJIFOJEHUE 3a XOI0M
BBITTOJTHEHHSI



http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/
http://www.physics.ru/courses/op25part2/design/index.htm
http://www.resh.edu.ru/
http://www.physbook.ru/
https://content.edsoo.ru/lab/subject/8/

peann30BbIBATH COOCTBEHHOE Pasnen 3. Temsr 3.1., 3.2.,
npodecCuoHaIbHOE U 3.3.
JUYHOCTHOE Pa3BUTHE Pasnen 4. Temr1 4.1., 4.2.,
4.3.
Pasznen 8. Temn! 8.1
OK 04. Pa6otrats B koiutektuBe | Pazgen 2. Temsr 2.1., 2.2, 2.3
1 KoMaH/1e, 3 (HEeKTUBHO Pasnen 3. Temsr 3.1., 3.2.,
B3aMMOJECHCTBOBATh C 3.3.
KOJUIETaMHU, PYKOBOJICTBOM, Pasnen 4. Temr1 4.1., 4.2.,
KJINEHTaMH 4.3.
Pasnen 5. Temnr 5.1., 5.2.,
5.3
Pa3nen 6. Tema 6.1
Pasnmen 7. Temsr 7.1., 7.2.,
7.3.
Paznen 8. Temnr 8.1
OK 05. OcymectBinsate yctHyto | Paznen 1. Temsr 1.1
U TUCHbMEHHYIO Pasnen 2. Temnr 2.1., 2.2, 2.3
KOMMYHHUKAITUIO Ha Pasnmen 3. Temsr 3.1., 3.2,
rOCy/IapCTBEHHOM SI3BIKE C 3.3.
y4€TOM OCOOEHHOCTEH Pasnen 4. Temr1 4.1., 4.2.,
COLIMATILHOTO U KYJIBTYPHOTO 4.3
KOHTEKCTa Pasnmen 5. Temsr 5.1., 5.2.,
5.3
Pazgen 6. Tema 6.1
Pazgen 7. Temnr 7.1., 7.2.,
7.3
Paznen 8. Tema 8.1
OK 07. CozaeiicTBOBaTh Pasnmen 2. Temsr 2.1., 2.2, 2.3
COXPAHEHHUIO OKpYKarouei Paznmen 3. Temsr 3.1., 3.2,
cpensl, pecypcocoepexenuto, | 3.3.
s¢(heKkTUBHO ACTBOBATH B Pasgen 4. Temn1 4.1., 4.2.,
Ype3BBIYANHBIX CHTYAITHIX. 4.3
Pasgen 5. Temnr 5.1., 5.2.,
Pazgen 6. Tema 6.1
Pazgen 7. Temnr 7.1., 7.2.,
7.3

Paznen 8.

Tema 8.1

WHIUBUTYJTbHBIX
MPOEKTOB U OIEHKA
BBITIOJITHEHHBIX TIPOEKTOB;
OIICHKA BBITOJIHCHHS
JIOMAIITHUX
CaMOCTOSITEIIbHBIX PaloT;
HaOJII0IeHUE U OI[CHKA
peLIeHMS Keic-3a1ay;
HaOJII0IeHHE U OLIEHKA
JIEJIOBOU HUIPBI;

324€eT C OLICHKOM.




