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1. TACITIOPT PABOYEM IMPOT'PAMMBI YYEBHOM JIJUCIIUILJIMHBI OY/1.10 ®U3UKA
1.1. Ob6aacTh npuMeHeHUs padoyeil MporpamMmel
Pabouast mporpamma yueOHoU aucummiuabl OYJ[.10 ®usuka sBIsSeTCsS YacThiO MPOTPAMMBI
cpennero (mosHOrOo) oOmero oOpaszoBanms 1o cneruanbHocTH  CIIO  11.02.06 TexHuveckas
IKCILTyaTaIus TPAaHCIOPTHOTO PAJUOAIEKTPOHHOTO 000y I0BaHUS (110 BUAAM TPAHCIIOPTA);
Pabouass mporpamma OVY/[.10 ®dusuka MoOXeT OBITh HCIOJIB30BaHA B MPOPECCHOHATBHON

MOJITOTOBKE, NMEPETIOATOTOBKE U MOBBIIICHUH KBATU(PHUKAIIUU pabOUYHX MO Ipodeccusim:
19876 DneKTpOMOHTED MO PEMOHTY M OOCTY)KHBAHHIO allliapaTypbl U YCTPOUCTB CBSI3H

1.2. MecTo y4yeoHoii qucuniauabl B cTpykrype OIIOII-IIIICC3:

B yue6npix mmanax OIIOII-TINICC3 yuebnas mucuumimHa OY]J[.10 dusuka BXOAUT B COCTaB
o0mux 00meodpa3oBaTeNbHbIX YYEOHBIX IUCHUIUINH, (POPMUPYEMBIX M3 00S3aTEIbHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obmiero ob6pazoBanus, mias crnenuanbHocTelr CIIO. C yuérom mnpodums
OCBaMBACMOH CIEIMATBLHOCTU (TEXHUYECKHIA) NaHHAs TUCIUIUTMHA U3y4aeTcs YriyOJIeHHO, peamnu3yercs
Ha 1 kypce

1.3. Heau u 3a1a4u y4eOHOH TUCHMILUIMHBI — TPeOOBAHMSA K Pe3yJbTaTaM OCBOEHHS Y4eOHOH
AUCHUILINHBI:

W3yvenne (HpU3MKU HAPABICHO HA JIOCTMKEHUE CIICAYIOIINX HeJIei:

- OCBOCHHE 3HAHMI 0 METOAAaX HAYYHOTO MMO3HAHUS IPUPOJIbI; COBPEMEHHON (PU3HUECKOM KapTUHE
MHUpa: CBOMCTBaX BEUIECTBA M IOJISA, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, TUHAMHUYCCKHUX H
CTAaTUCTUYECKUX 3aKOHAX MPHUPOJBI, AIIEMEHTAapHBIX YacTUlaX U (PyHIAaMEHTaIbHBIX B3aUMOJCHCTBUSIX,
CTPOCHHH M SBOJIIONMH BCeneHHOI; 3HAKOMCTBO C OCHOBaMH (PyHIAMEHTAIBHBIX (DU3UYECKUX TCOPHH -
KJIACCMYECKOW MEXaHUKH, MOJCKYIIPHO-KUHETUYECKOW TEOpHH, TEPMOJMHAMUKH, KIACCUYECKOM
AIEKTPOIMHAMUKH, CIICIIUATBHON TEOPUU OTHOCUTEIBLHOCTH, JIEMEHTOB KBAHTOBOU TEOPHH;

- OBIIQJICHHE YMEHUSMU MPOBOAUTH HAOIIOACHUSA, IJIAHUPOBATH U BBINOJHATH IKCHEPUMEHTHI,
oOpabaTeiBaTh pPe3yabTaThl W3MEPCHHM, BBIIIBUTaTh THUIOTE3Bl M CTPOUTH MOJEIH, YCTaHABIUBATH
TPaHUIbl UX TIPUMEHUMOCTH;

- TIpUMEHEHWE 3HAHWU JUIsl OOBSCHEHUS SIBICHUH TPHUPOJBI, CBOWCTB BEIIECTBA, MPHHIIMIIOB
paboThl TEXHUYECKUX YCTPOWCTB, peIIeHHUs (U3HUECKHUX 3a/ad, CaMOCTOSTENLHOTO MPUOOpEeTeHUs
uHpopManuu (GU3NUECKOTO COACPKAHUS U OIEHKH JOCTOBEPHOCTH, HCIIOJNIB30BAHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHUH C IENbI0 TMOUCKA, MepepadOTKU U MPEAbABICHUS y4eOHOW M HAy4dHO-
MOMYJISIPHON MHQOpMAIUK 110 PU3HKE;

- pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
TpoIiecce peneHns PU3NIeCKuX 3a7a4 U CaMOCTOSATEILHOTO MPUOOPETEHNsI HOBBIX 3HAHUM, BBITIOJTHEHUS
AKCIIEPUMEHTATbHBIX UCCIEI0BAaHUH, MTOATOTOBKH JI0KJIaI0B, peepaToB U APYTrUX TBOPUECKUX PadoT;

- BOCTHUTaHUE YOEKIEHHOCTH B HEOOXOJMMOCTH OOOCHOBBIBATH BBICKA3BIBAEMYIO TO3UIIUIO,
YBOKUTEIHHO OTHOCUTHCS K MHEHHIO ONMOHEHTA, COTPYAHUYATh B MPOIIECCE COBMECTHOTO BBIMTOIHEHUS
3aJla4; TOTOBHOCTH K MOPaJbHO-ITUYECKON OIIEHKE MCITOJIb30BAHUS HAYYHBIX JIOCTH)KCHUMN; YBOKEHUS K
TBOpPIIAM HAYKH M TEXHHUKH, 0OECTIEUHBAIOIINM BEAYIIYIO pOJib (PU3HKHU B CO3/IaHUU COBPEMEHHOTO MHUpa
TEXHUKH;

- UCTOJb30BaHUE MPHOOPETEHHBIX 3HAHUW M YMEHUU IS PEIICHUsS] MPAKTUYECKHX, KU3HEHHBIX
3a/la4, palMOHAIBHOTO MPHUPOAOINOIB30BaHUS M OXpaHbl OKpYyXKaroueil cpenpl, oOecredeHus
0€30MMaCHOCTH KU3HEEATEILHOCTH YeIOBeKa U 00IIeCcTBa.

B pesynbrate u3ydeHus GU3NKH Ha TPOOUIHLHOM YPOBHE YICHHK JIOJDKEH

3HATH/IOHUMATH:

- CMBICTT TIOHATHU: (DU3MUYECKOE SBJICHUE, (U3NYecKas BEIIMYMHA, MOJEIh, TUIIOTe3a, MPHHIIHII,
MOCTYNAT, TEOpHUs, MPOCTPAHCTBO, BpEMs, HHepLUaIbHAs CHUCTEMa OTCUeTa, MaTepuanbHas TOYKa,
BEIIECTBO,  B3aUMOJICMCTBHE, WJACAIBHBIA  Ta3, PE30HAHC, DJIEKTPOMarHUTHBIE  KoOJieOaHWs,
ANIEKTPOMATrHUTHOE TI0JIE, SJIEKTPOMArHUTHAs BOJIHA, aTOM, KBAaHT, ()OTOH, aTOMHOE sIIpO, NedEKT MACCHI,
SHEPTHUSI CBSI3H, PAJMOAKTUBHOCTH, HOHU3UPYIOIIEE U3TydeHUE, TUTAHETa, 3B€3/1a, TalakTiKa, BeeneHHast:

- CMBICT (PU3WYECKUX BEIWYHH: TEepeMelIeHne, CKOPOCTh, YCKOpPEHHe, Macca, CUia, JTaBJICHUE,
HUMITYJIbC, paboTa, MOIIHOCTh, MEXaHWYECKasi HYHEPTusi, MOMEHT CHJIbI, TMEPUOJ], YacTOTa, aMIUIUTyIa
KojeOaHui, JUIMHA BOJHBI, BHYTPEHHSISI YHEPTUs, CPEIHSS KUHETHYECKAash SHEPrys YacTHUI] BEIIECTBA,



abcoroTHasl TeMIepaTrypa, KOJMYECTBO TEIUIOTHI, YJeNbHAs TEIJIOEMKOCTh, yJeNbHAs TEeIIoTa
napooOpa3oBaHusi, ylelbHas TEIUIOTa IUIaBJICHUS, yJelbHas TEIIoTa CrOpaHus, 3JIEMEHTapHBIN
ANEKTPUYECKUH 3apsijl, HAIPSHKEHHOCTh AIEKTPUUYECKOTO MOJIsI, PA3HOCTh IMOTEHIMAIIOB, 3JIEKTPOEMKOCTD,
SHEPTHUsl JIEKTPUUYECKOIO OIS, CHJIA AIEKTPUYECKOr0 TOKA, JIEKTPUYECKOE HAIIPSIKEHUE, DIIEKTPUUECKOE
CONMPOTHUBIICHUE, DJJIEKTPOABUXKYILAA CUJIA, MArHUTHBIA TMOTOK, WHAYKIHMS MarHUTHOTO TOJS,
WHJYKTUBHOCTb, SHEPTUsI MATHUTHOI'O I0JIS, I0KA3aTeNb IPEIIOMIIEHUS, ONITUYECKAs CUJIA JIUH3bL;

- CcMbICT (DU3MYECKHX 3aKOHOB, TIPUHIMIIOB W MOCTYJIaToB ((POpPMYTHpPOBKA, TPAHHIIBI
MPUMEHUMOCTH): 3aKOHbl AMHAMUKU HBIOTOHA, IPUHLHUIIBI CYHNEpPIIO3ULMU U OTHOCUTEIHHOCTH, 3aKOH
ITackans, 3akoH Apxumena, 3aKoH I'yka, 3aKOH BCEMHPHOI'O TATOTEHHUs, 3aKOHbI COXPAHEHUS YHEPrHH,
HMMITYJIbCA U 3JIEKTPUYECKOr0 3apsJa, OCHOBHOE YpaBHEHUE KMHETUYECKON TEOPHM Ta30B, YpPaBHEHHE
COCTOSIHMSI MJICAIbHOIO T'a3a, 3aKOHbI TEPMOJMHAMMKH, 3akoH Kysnona, 3akoH Oma [uisl NIOJIHOM LIEeTH,
3akoH J[[xoynsa-JIeHna, 3aKk0H 3J€KTPOMarHUTHOW MHAYKIIMH, 3aKOHbl OTPAa)KEHUS U MPEJOMIICHHS CBETA,
IIOCTYJIAaThl CHELUAJIbHONM TEOpUU OTHOCHUTEIBHOCTH, 3aKOH CBSI3M MacChbl M JHEPIMM, 3aKOHBI
dbotorddekra, nmocrynarsl bopa, 3aK0H pagMOaKTHUBHOIO paclaja; OCHOBHBIC IMOJIOKEHUS H3y4aeMbIX
(U3HYECKUX TEOPHId U UX POJIb B (POPMUPOBAHUN HAYYHOTO MUPOBO33PCHHSI,

- BKJIJ] POCCUHCKUX U 3apyOeKHBIX YYEHBIX, OKa3aBIIMX HauOoOJblliee BIUSHUE HA pa3BUTHE
buzuku;

yMeTh:

- OIKUCHIBaTb U OOBICHATH pE3YNbTaThl HAOMIOJEHUNW W OSKCIEPUMEHTOB: HE3aBHCHUMOCTD
yCKOpeHUs: CBOOOIHOTO MaJeHHs OT MacChl Ma/Ial0IIEro Tejla; HarpeBaHue ra3a mpu ero OBICTPOM CXKATHH
¥ OXJIQK]ICHUE TIPU OBICTPOM PaCIIMPECHHH, MIOBHINICHNE JABJICHUS ra3a MPU ero HarpeBaHUHU B 3aKPHITOM
cocyjie; OpOYHOBCKOE JABUKEHHE; DJIEKTPU3aALUsS TeJl MPH UX KOHTAKTE; B3aUMOJICHCTBUE MTPOBOJHUKOB C
TOKOM; JICHICTBME€ MAarHUTHOTO TIOJsi Ha TMPOBOJHUK C TOKOM; 3aBHCHUMOCTh CONPOTHBIICHUS
MIOJIYITPOBOJIHUKOB OT TEMIIEPAaTypbl M OCBEUICHUS; 3JEKTPOMArHUTHAas WHAYKIUS; pacHpoCTpaHEHUeE
9JIEKTPOMArHUTHBIX BOJIH, AUCTIEpcUs, UHTepdepeHus u Tudpakius CBeTa; U3ydyeHHue U MOTJIONIEHUE
CBETa aTOMaMH, TUHeuaTeie crieKTphl; HoTodhPeKT; paguoaKTUBHOCTS;

- MPUBOJUTH MPUMEPHI OMBITOB, WUTIOCTPUPYIOLIUX, YTO: HAOIIOJEHUS M SKCIEPUMEHT CIyKaT
OCHOBOM JIJIs1 BBIIBUKEHUS TUIIOTE3 U IOCTPOEHUSI HAYUYHBIX TEOPUI; SKCIIEPUMEHT MO3BOJIIET POBEPUTH
HWCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (DU3MYECKass TEOPHs /1aeT BO3MOXHOCTh OOBSICHATH SIBIICHUS
MPUPOABI U HayuHble (aKThl; (prU3HUecKas TeOpHs MO3BOJISET MPEACKA3bIBATh €Ille HEM3BECTHBIC SIBICHUS
1 UX 0COOCHHOCTH; TIPH OOBSICHEHUU MPUPOIHBIX SIBJICHHUHN HUCIOIB3YIOTCA (PU3NYECKUE MOJCIN; OJUH U
TOT K€ MPUPOAHBIA OOBEKT WM SBJICHHE MOXKHO HCCIEI0BAaTh HAa OCHOBE HCIIOJIb30BAHMS Pa3HbBIX
MO/IeJIei; 3aKOHBI (U3UKU U GU3HUECKUE TEOPUU UMEIOT CBOU OIPEIeNIEHHbIE TPaHUIbl MPUMEHHUMOCTH;

- ONHUCHIBaTh (hyHIaMEHTAIbHBIE OIMBITHI, OKA3aBIIME CYIIECTBEHHOE BIUSHUE Ha pa3BUTHE
¢bu3uky;

- IPUMEHSTH MMOTYYCHHbIE 3HAHUS IS pelIeHUs (PU3NYECKUX 33]1aY;

- ONpeeNATh: XapakTep (u3uueckoro mpouecca no rpaduxy, tadmuie, Gopmyne; MpPOIYKThI
SIIEPHBIX PEaKIM HaA OCHOBE 3aKOHOB COXPAHEHMSI SJIEKTPUUYECKOI0 3apsiia U MacCOBOIO YUCIIA,

- U3MEPSITh: CKOPOCTh, YCKOPEHHE CBOOOIHOIO MaJIeHUs; MAacCy Tella, INIOTHOCTh BEILECTBA, CUITY,
paboTy, MOIIHOCTb, JHEPTrHI0, KOI(D(PHUIMEHT TPEHUS CKOJBKEHHS, BIAKHOCTh BO3AYyXa, YIEIbHYIO
TEIJIOEMKOCTh BEIIECTBa, YIENbHYIO TEIUIOTY IUIaBJIEHUS JIbJa, dJIeKTpudeckoe conportusienue, IJC u
BHYTPEHHEE COINPOTHUBJICHUE MCTOYHUKA TOKA, MOKA3aTelb MPEIOMJICHUSI BEIIECTBA, ONTUYECKYIO CUITY
JIMH3BI, JJIMHY CBETOBOM BOJIHBI; TIPEACTABIISITH PE3yAbTAThl H3MEPEHUH C yUETOM MX IMOTPEIIHOCTEH;

- MPUBOAUTH MPHUMEPHI MPAKTUYECKOTO MPUMEHEHUS (U3NYECKUX 3HAHHI: 3aKOHOB MEXaHUKU,
TEPMOJIMHAMUKH W SJIEKTPOJIMHAMHUKHA B DHEPTETUKE; PA3IMUHBIX BHIOB JIEKTPOMArHUTHBIX W3ITy4YEeHUN
JUIS Pa3BUTHUS Paguo- U TEICKOMMYHUKAIUW; KBAaHTOBOW (DM3MKK B CO3JAHUM SIEPHON DHEPIrEeTUKH,
J1a3epOB;

- BOCIIPMHUMATh U Ha OCHOBE MOJYYEHHBIX 3HAHWH CAMOCTOSITENLHO OIIEHUBATh MH(MOPMAITHUIO,
comepxaimrytocsi B cooOmennsix CMUM, HaydHO-IOMYJSIPHBIX — CTaThsAX; HCIOJB30BaThb HOBBIC
nH(OPMAIIMOHHBIE TEXHOJOTHH JJIs TIOMCKa, 00padOTKH M TpeabsBieHus uHpopMmanuu mo (usnke B
KOMITHIOTEPHBIX 0a3ax JaHHBIX U ceTsX (cetu MHTepHeTa);



HCIOJIB30BATh NPHOOpeTeHHBbIC 3HAHUSI M YMEHHSI B NPAKTHYECKOH NeATeJbHOCTH M
MOBCEAHEBHOM KM3HU /ISl

- obecnieueHusi 0€30MACHOCTU KHU3HEIACATEILHOCTH B MPOLIECCE HUCMOIB30BAHUS TPAHCHIOPTHBIX
CPEICTB, OBITOBBIX ANIEKTPONPUOOPOB, CPEACTB PAIUO- U TEICKOMMYHUKAIIMOHHOHN CBSI3H;

- aHajiuda W OLCHKH BJIMAHUA Ha OpPraHu3M YCJIOBCKa W APYIrUC OPraHu3Mbl 3arpA3HCHHA
OKpY’Karollley cpeasl;

- pallMOHAJIbHOTO IPUPOIONOIB30BaHNUS U 3AIMUTHI OKPYKAIOLIEH Cpebl;

- ompeaeneHUss COOCTBEHHON MNO3UIMM IO OTHOIIEHUIO K SKOJOTHYECKUM MpodiemMam u
MOBEJICHUIO B IIPUPOJIHON CpELIE;

- IPUOOpPETEeHUs MPAKTUYECKOTO OMbITa JESTEIBHOCTH, IPEAIIECTBYIONIEH MPOPecCUOHANBHOM, B
OCHOBE KOTOPOH JIS)KHUT JaHHBIA y4eOHBIN MPEaAMET.



2. CTPYKTYPA ¥ COJAEPKAHUE YYEFHOM JJUCHUATIIMHBI
2.1. O6beM yueOHOH TUCHMIIMHBI M BUAbI Y4eOHOIi padoThI

Bup yuedHoii padoTbl O0bem yacoB

MaxkcumanbHas yueOHas Harpys3ka (Bcero) 285
Oos13aTesIbHAs ayIUTOPHAsI yueOHAasi HATpy3Ka (Bcero) 190
B TOM YHCIIE:

JCKIIUU 164
nabopaTopHbIE paOOTHI 26
CamocrosiTesibHasi paboTa o0y4yawuierocsi (Bcero) 95
B TOM YHCJIE:

1. OsnakomiieHHE C Y4eOHBIMHU M3IaHUSIMH U JOTIOJHUTEIBHON JIUTEPATYPOH. 2
2. TlonroroBka K KOHTPOJBHBIM pabOTaM U IK3aMEHAM. 9
3. IIpoBeneHue ananu3a J1abOPaTOPHBIX PabOT 13
4. Pemenwue 3ama4y 18
5. Hanwucanue KoHCIEeKTa 33
6. CocraBneHue WUTIOCTPUPOBAHHOTO TUIaHA-KOHCIEKTa 8
7. TlonroroBka cooOUIEHMIA TTO TEME 12

Ilpomescymounas ammecmayus 6 ghopme rxzamena (11 cemecmp)




2.2. TemaTnueckuii nJIaH U coaep:xxanue yueonoi aucuumimasl OY/l 10 ®U3UKA

Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, YpoBeHb
HanmenoBanme O0bem
caMocCTosiTeIbHAsA padoTa o0yuyaommxcsi, Kypcopasi padora (Ipoexr) OCBOCHH
pa3iesioB U TeM 4acosB a
BBEJEHUE 4
1. dusuka — pynnaMeHTanbHas Conep:kanue y4eOHOT0 MaTepuaJia
HayKa O IIPUPOLE. O3znakomiieHHE 00yJaromuxcs ¢ popMaMu TEKyIIed U MPOMEKYTOYHOH aTTecTaluy, OCHOBHON
U JONOJIHUTEIBHON JIMTEPATypod MO KypCy IHCUUIUIMHBI U IIPOBEIEHUE HHCTPYKTAXKa II0
TEXHHKE 0€3011aCHOCTU ) 1
®dusmka — pyHAaMeHTalbHas HayKa o pupojie. HayuHble MeTo/1bl TO3HAHUS OKPYKAIOIIErO
Mmupa. Poisib sKkcriepuMenTa u TeOpHUH B Ipoliecce Mo3HaHUsI IpUpoAbl. MoaenupoBanue
ABJIEHUN 1 OOBEKTOB IIPUPOJIBI.
CamocrosiTesibHas padoTa o0yuaromuxcs Nel 1
O3HakomJIeHHE ¢ Y4eOHBIMU M31aHUSMU U JONOIHUTEIBHOM JIUTEPATypOH.
1. ®wusuka — pyHmaMeHTaTBHAS Copepxxanue yueOHOIro MaTepuasa
HayKa O IIpUpOJE. Hayunsie runoressl. @u3nueckne 3aKOHbI U TEOPUH, TPAHULIBI X IPUMEHUMOCTH.
Ponb skcniepumenTa 1 TEOpUM B MpoLiecce O3HAHUS PUPOIBIL.
dusnueckas BenuunHa. [lorpenHocTy n3MepeHnit pU3NIecKuX BEITHUHUH. 2 1
Ponb maremaTtuku B ¢pusuke. [lonstie o puznyeckoil kapTuHe MUpa.
3unauenue Gusuku npu ocsoenuu npodeccuit CIIO u cnennansrHocreit CIIO.
CaMmocrosiTeibHasi padoTa o0yuarommxes Ne2 1
O3HakoMJIEHHE ¢ Pa3IMYHBIMU UCTOUHUKAMH HUH(OpMAIMK N0 (PU3HKE.
Paznen 1. MEXAHUKA 38
Tema 1.1. Kunemarunka 14
1.1.1. Mexanuueckoe apuwxkenre 1 | Coaep:xkanue y4eGHOro MaTepuasia
€r0 OTHOCUTEIIBHOCTb. MexaHnuecKkoe IBUKEHUE U €0 OTHOCUTENBHOCTh. OCHOBHAS 3a7jaua MEXaHUKH.
Bunap! aBrkeHMs U MX TpagUuecKoe ONrCcCaHue. 2 1




Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, YpoBeHb
HanmenoBanme O0bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOCHH
pa3/iesioB U TeM 4acoB a
CamocrosiTeibHast padoTa o0yuyarommxces: Ne3
OTBeTUTH Ha BOIPOCHI B TETPAJSAX 110 CAMOCTOSITENbHBIX PA0OT. 1
[Toxaroroska coobuienuii mo reme «KuHeMaTuka
1.1.2. IlpssmonuHeiinoe Copepxxanue yueOHOro MaTepuasa
PaBHOMEPHOE JABUKEHHUE. PaBHOMepHOE IBMXKEHUE U ero rpaduyeckoe onucanue. XapakTepUCTUKH PaBHOMEPHOTO 5 1
MEXAHUYECKOTO JIBU)KEHUS: IEPEMELIEHUE, CKOPOCTb.
YpaBHEHHsI NPSMOJIMHENHOTO PABHOMEPHOIO JIBUKECHHUSL.
CamocrosiTeibHas padora odyuyarommxcs Ned 1
Hanucanne koHcniexkra
1.1.3. IIpsmosnHEHOE Copnepixanue y4eOHOTro MaTepuasa
paBHOIIEPEMEHHOE JIBUKCHUE. PaBHOnIEpeMEHHOE IBUYKEHUE U €r0 Ipa)UuecKoe ONUCaHHeE.
YpaBHEHUS NPAMOIMHEHHOIO PABHOYCKOPEHHOTO JIBUKEHUsS. XapaKTEePUCTUKU PABHOMEPHOTO 2 2
MEXAaHUYECKOTO JIBUKEHUS: IEpEMELIEHHE, CKOPOCTh, YCKOPEHHUE.
CBobosHOe najieHne, yCKOpeHHe CBOOOTHOTO Ma/IeHHsL.
CamocrosiTeibHas padora o0yuyarommxcst Neb 1
[ToaroroBka k aboparopHoii padbore
1.1.4. JJTaboparopHas pabota Nel JlabopaTopnas paGora Nel 5 2
«HccnenoBanue amxenns tena noja| «lccnenoBanue ABMXKEHUS TeNa MO/ JEHCTBUEM CUIIBD»
ACUCTBUEM CHIIBD) CamocrosiTeibHas padoTa o0yuarommxcs Ne6 1
[TpoBenenneananusa 1abOpPaTOpHBIX pabOT
1.1.5. Pemenue 3aga4 o reme Copaepxxanue y4yeOHOIro MaTepuasa 2 2
«KuHemaTHKa mocTynarenbHOro Pemrenue 3a1a4 no reme «KnuHeMaTnka NOoCTyNaTeIbHOTO JABMKEHHS
JIBIDKECHUS CamocrosiTe/ibHasi padoTa o0yuaromuxcsi Ne7 1

Pemenue 3amau




Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme O0bem
caMoCTosiTeIbHAsA padoTa o0yuyalommxcsi, Kypcopasi padora (Ipoexr) OCBOCHH
pa3/iesioB U TeM 4acoB a

1.1.6. /IBwxeHne 0 OKPY>KHOCTH Copepxxanue yueOHOIro MaTepuasa
Kunemaruka BpamaTeabHOro IBUKEHUS. J{BUKEHHUE IO OKPYKHOCTHU € MOCTOSHHOM 110
MOJYJIIO CKOPOCThI0. LleHTpocTpeMUTEIbHOE YCKOPEHHUE. YTII0Bas U JIMHEHHAs! CKOPOCTH 2 1
BpallleHUS.
CamocrosiTeibHas padoTa odyuarommxcs Ne8 1
Hanucanue koHcnekTa

1.1.7. Pewienue 3aaau o teme Copneprxanue y4yeOHOIro MaTepuasa

«Kunematuka» Pemenue 3anau Ha Temy «KuHemaTtuka» 2 2
CaMmocrosiTeibHasi padoTa o0yyarommxes Ne9 1
Pemenne 3anau

Tema 1.2 /Innamuka 10

1.2.1. 3axons! nuHamMuku Hetotona | Copep:kanue yue0HOro MaTepualia
[Tpuaumn otHocuTensHOCTH [Manunes. UHepuyanpHble CUCTEMBI OTCUETA.
B3aumoneiictue ten. Cuna. [IpuHimn cynepno3uiuu cui. 2 1
Macca. Cioco6s! u3MepeHust Macchl. 3aKOHbI IMHAMUKN HbloToHa.
IIpocTpaHCTBO M BpeMs B KJIIACCHYECKOW MEXaHHUKE.
CamocrosiTeibHasi padota o0yuarommxes Nel0 1
Hanncanne koHcniekTa

1.2.2. Cunbl B MEXaHUKE. Coaepxxanue y4eOHOro MaTepuasa
Cwta. Macca. Crioco0Ob1 uX u3MepeHus. 3aKOH BCEMUPHOTO TATOTECHUs. [ paBUTAIIMOHHOE TTOJTE. ) 1
CamocrosiTeibHasi padoTa o0y4yarommxcs Nell 1

CocraBieHue HIUTIOCTPUPOBAHHOT'O TNIAHA-KOHCIICKTA
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, YpoBeHb
HanmenoBanme O0bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOEHH
pa3/iesioB U TeM 4acoB a
1.2.3. Cubl B MEXaHUKE. Copepxxanue yueOHOIro MaTepuasa
Cunbl B Mexanuke: Cuia TSKeCTH, BeC M HeBecoMOCTh. Cuila yIpyrocTu, Cuijla TpeHHsL.
2 1
CamocrosiTesibHasi padoTa odyuarommxcs Nel? 1
[ToaroToBka k abopaTtopHo padboTe
1.2.4. JJaboparopHas padota Ne2 JlabopaTopnasi paGora Ne2
«M3yueHne 0ocoOOEHHOCTEN CHIIBI «M3yueHne 0ocoOOEHHOCTEN CHIIbI TPEHUS (CKOJIBKEHUS)» 2 2
TpeHUsI (CKOJIbKEHUS)» (koadduIreHTa TPEHNUS CKOIBKEHU)
CamocrosiTesibHast padoTa odyuarommxcs Nel? 1
[TpoBenenueananusa 1aboOpaTOpHBIX pabOT
1.2.5. Pemenue 3aga4d o Teme Copaepxxanue yuyeOHOIro MaTepuasa
«Cuibl B MEXaHUKE» Pemenue 3aau Ha nmpuMeHeHHe BTOporo 3akoHa HeroToHa. 5 2
CamocrosiTeibHasi padota o0y4yarommxes Nel3 1
Pemenue 3agag
Tema 1.3 3aKkoHBI cOXpaHeHHS B 14
MeXaHHKe
1.3.1.mnynsc Tena. 3akoH Copepxanue yueOHOro MaTepuasa
COXpaHEHHS UMITYJIbCa Wmmynbe Tena. 3aKoH COXpaHeHHs UMITYIbca. PeakTHBHOE BMKEHUE 2 1
CaMmocTosiTeibHasi padoTa o0yuarommxes Neld 1

Hanucanue koHCcnekTa
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme Oo6bem
caMoCTosITeIbHAs padoTa 00y4yaommxcsi, KypcoBasi paéora (IpoeKT) OCBOEHH
pa3aesioB U TeM 4yacos a
1.3.2. Mexanuueckas padora cun. | Copep:kanue yued0HOro MaTepuaJia
MOIIHOCTb. Pabora crii. MomtHocTs. 2 1
CamocrosiTejibHasi padoTa odyuarommxcsi Nel5 1
CocTraByieHHe WLTIOCTPUPOBAHHOTO IJIaHA-KOHCIIEKTA
1.3.3. Dueprus. 3akoH coxpaHenus | Conep:xkaHue y4eGHOro MaTepuasia 9
SHEPTHH. Oneprus. Kunerndeckas ¥ MOTEHIMAIbHAS YJHEPTHsI. 3aKOH COXPAaHSHUS SHEPTUU 2
CamocrosiTesibHasi padoTa odyuarommxcs Nel6 1
Hanucanne koHcnekTa
1.3.4. DneMeHTHI CTaTHKH. Copepxxanue yuyeOHOIro MaTepuasa
MowmenT cunbl. PaBHOBecue Ten. Y clloBUsI paBHOBECHS TBEPIOTO Tena. 2 2
CamocrosiTeibHas padora odyuarommxcs Nel7 1
CocraByieHHe WLTIOCTPUPOBAHHOTO TJIaHA-KOHCIIEKTa
1.3.5. Pemenue 3anau no teme Copepxanue yueOHOro Mmarepmuasa
«3aKOHBI COXpaHCHHSI B MEXaHUKe» | PemeHue 3a1a4d Ha 3aKOHBI COXPAHCHUS UMITYJIbCA ¥ SJHEPTUN B MEXAaHHKE. ) )
CamocrosiTesibHas padoTa o0yuarommuxcst Nel8 1
Pemenue 3anau
1.3.6. O600meHne MaTepraa KonTpoabHas padora Nel «MexaHuka»
«MEXAHUKA»
2 2
CamocrosiTesibHasi padoTa odyuarwmmxcs Nel9 1

IToaroroBka k 3a4CTy.
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, YpoBeHb
HanmenoBanme O0bem
caMoCTosiTeIbHAsA padoTa o0yuyalommxcsi, Kypcopasi padora (Ipoexr) OCBOCHH
pa3/iesioB U TeM 4acoB a
1.3.7. 3auer no Teme 3ader no TeMe «MexaHUKa»
«MEXAHUKA»
2 1
CamocrosiTeibHasi padoTa o0yuarommxes Ne20 1
[ToaroroBka cooOuIeHNH IO TEME
Paznea 2. MOJIEKYJISIPHASA 30
PU3UKA. TEPMOJANHAMMUKA
Tema 2.1. OcaoBbl MKT 12
2.1.1. neanbHbIii ras. Copepxxanue yueOHOro MaTepuasa
ATOMHUCTHYECKas TUTIOTE3a CTPOEHUS! BELIECTBA, €€ HIKCIIEpUMEHTANIbHbIE J0KA3aTeIbCTBA.
Macca u pazmepsl Moekyn 1 atoMoB. KonndectBo BemecTBa. TermmoBoe bpoyHoBckoe
nswxenue. uddysusa. Cuiibl v S3HEPrusi MEKMOJIEKYISIPHOTO B3aUMOICHCTBHSL. 2 2
Moaens uaeanbHOTO rasa. JlaBieHue rasa.
OcHoBHoe ypaBHenne MKT
CamocrosiTeibHasi padoTa odyyarommxcs Ne21 1
Hanmcanue xkoncnexkra
2.1.2. Temmneparypa. Copnepxanue yueOHOro Mmarepuasa 9
AbcomtoTHas TemnepaTypa. Temneparypa Kak Mepa cpeHell KHHETHUECKO 3HepTrun 1
TEMJIOBOTO JABM)KEHHSI YaCTHUIL.
CamocTosiTeibHasi padoTa ody4yarommxcs Ne2?2 1
Hanncanue koHCIIeKTa
2.1.3. U3onporeccsr. Copaepxxanue y4yeOHOIro MaTepuasa
VYpaBHEHUE COCTOSIHUA UACATBHOTO ra3a. ['a3oBble 3aKoHBL. [ paHUIIbl TPUMEHUMOCTH MOJIENN 2 2
UJEabHOTO rasa.
CaMmocrosiTe1bHasi padoTa o0y4yarommxes Ne23
Hanucanue koHcnexkTa 1
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme O0bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOCHH
pa3/iesioB U TeM 4acoB
s
2.1.4. Pemenue 3amau no teme | Coaep:kaHue y4eOHOro MaTepuaia 2 2
«OcHoBEl MKT» Pentenue 3amau mo teme «OcHOBEI MKT»
CamocrosiTeibHast padoTa o0yuyarommxces: Ne24 1
IToaroroBka k 1abopatopHol padbore
2.1.5. JTaboparopnas pabota Ne3 JlabopaTopnasi paGora Ne3
«OnplTHas  npoBepka ra3oBoro | «OmnbITHAs IPOBEPKa ra30BOI0O 3aKOHAY. 2 2
3aKOHA»
CamocrosiTeibHasi padoTa o0y4yarommxcs Ne25 1
[IpoBenenuneananusa J1adOpPaTOPHBIX paboOT
2.1.6. Pemenue 3amau mo teme | Conep:kaHue y4eOGHOro MaTepuaa
«OcHoBEI MKT» Pewenue 3anay Ha ocHoBHOe ypaBHeHne MKT uaeanbHoro rasa. 2 5
CamocTosiTeibHasi padoTa ody4yarommxcs Ne26 1
Pemenue 3agag
Tema 2.2. CBoiicTBa napos,
JKUIKOCTeil, TBePAbIX TeJl. 18
TepmoauHaMuka.
2.2.1. Mopaenu cTpoeHust Copaepxxanue ydyeOHOTro MaTepuasa
AKHUJIKOCTEH. ArperaTHble COCTOSIHUS BellecTBa. Moieb CTPOSHHsI XKHUIAKOCTH, e€ cBoiicTBa. [ToBepxHOCTHOE 2 1
HaTsDKEHHE U CMadnBaHue. HachllleHHbIe 1 HeHAChIIeHHbIE TTapbl. BiakHocTh Bo3myxa. Touka
POCHI.
CamocrosiTeibHasi padoTa o0y4yarommxcs Ne27
Hanncanne koHcniekra 1
2.2.2. Mopnenu ctpoenus TBepAbix | Coaep:kaHue y4eOHOro MaTepuaia
Monens cTpoenus TBepabix Ten. Kpucrtamandeckue u amopgHble Tena. 2 1

TECII.

Mexannueckue cBoiicTBa TBEPBIX Tell. 3akoH ['yka. TemnoBoe pacuimpeHue Ten.
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme Oo6bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOEHH
pa3aesioB U TeM 4yacos a

CamocTosiTeibHasi padoTa o0yyarommuxcs Ne28 1
Hanucanue koHcnekTa

2.2.3. Pemenue 3amau mno teme | Coaep:kaHue y4eOHOro MaTepuaia

«ArperaTHbie cocrosiHus | Pemienue 3a7a4d mo reMe «ArperaTHble COCTOSIHUS BEILIECTBAY. 2 2

BELIECTBAY.
CamocrosiTejibHasi padoTa odyuarommxcsi Ne29 1
Pewenne 3anau

2.2.4. 3aKOHBI TEPMOJUHAMHUKHU. Copnepixanue y4eOHOro MaTepuasa
BHyTpeHHsis sHEprus uaeaibHoro ra3a 1 crnocoObl €€ n3MeHeHus. Y paBHEHUE TEeTIOBOTO
OanaHca. 3aKOHbI TEPMOAMHAMUKHU. 2 1
CamocrosiTeibHas padoTa odyuarommxcsi Ne30 1
[ToaroToBka k abopaTtopHo padboTre

2.3.5. JIaboparopHas paboTa JlabopaTopnasi paGora Ne4

Ned«MccnenoBanue nporuecca «MccnenoBanue nporuecca TermoooMeHa

TerI1000MeHa» (Onpenenenue yaenbHOM TEIIIOEMKOCTH BEIIECTBA) 2 2
CamocTosiTeibHasi padoTa odyyarommuxcs Ne31l 1
[IpoBenenneananusa J1adOpaTOPHBIX paboOT

2.3.6. TemnnoBble IBUTATEINH. Coaep:xxanue yueOHOro MaTepuaJia
[Tpunimne! aeiictBus TennoBbix MamuH. KITI TeninoBoil MalmHBL.
OO0BsicHeHHEe YCTPONCTBA U MIPUHITUTIA JECHCTBUS MMaPOBOM U Ta30BOM TypOUWH, JIBUTATEIIS 9 1
BHYTPEHHETO CTOPaHUs, XOJOAWIbHUKA. [Ip0o0IeMbl SHEPTETUKH U OXpaHa OKPYKaIOIIeH
cpensl. CeMuHap.
CamocrosiTeibHasi padoTa o0y4yarommxcs Ne32 1

CocraBieHue HIUTIOCTPUPOBAHHOT'O TNIAHA-KOHCIICKTA
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme Oo6bem
caMoCTosITeIbHAs padoTa 00y4yaommxcsi, KypcoBasi paéora (IpoeKT) OCBOEHH
pa3aesioB U TeM 4yacos a

2.3.7. Pemenue 3a1a4 1o teme Copepxxanue yueOHOIro MaTepuasa

«TepmoguHamMuKa» Pemenue 3anau no reme «Tepmonnnamuka 5 5
CamocrosiTejibHasi padoTa odyuyarommxcsi Ne33 1
Pentenue 3anau

3.2.8. O6o61meHue marepuana Kontpoasnas padora Ne2«MOJIEKYIJIAAPHAS ©OU3UKA. TEPMOAMHAMUKA»

«MOJIEKYJISIPHA S ®U3UKA.

TEPMOJIMHAMUKA» 2 2
CamocrosiTeibHas padoTa odyuyarommxcsi Ne34 1
[TonroroBka Kk 3auery.

3.2.9. 3ager o Teme 3auer no reme «MOJIEKYJISAPHA ST ®U3MKA. TEPMOAMHAMUKA »

«MOJIEKVYJISIPHA ST ®U3UKA. 2 1

TEPMOJIMUHAMUKA »
CamocrosiTesibHast padoTa ooyuarmmxcs Ne35 1
IToaroroBka cooOIIeHHI MO TEME

Paznea 3. 46

SJIEKTPOIUMHAMHUKA

Tema 3.1. DiiekTpUYecKoe noJie 10

3.1.1. Dnexrpuueckuii 3apsiy 3akoH | Conep:kaHHe y4eGHOT0 MaTepHasa

Kynona. B3anmoneiicTBre 3apsyKEHHBIX YACTHUIL. DJIEMEHTAPHBIA SJIEKTPUUECKHM 3aps/I. 2 1
3aKoH COXpaHEeHHsI AIEKTPUUECKOTO 3apsiia. 3akoH KynoHa.
CamocrosiTesibHasi padoTa odyuarwmmxcs Ne36 1
Hanucanue koHcIiekTa

3.1.2. DaexTpuUuecKoe moJie. Conep:xxanue yueOHOro MaTepuaJia 2 1
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, YpoBeHb
HaumeHoBaHue Oo6bem
CaMOCTOsITe/IbHasI padoTa o0y4yaoumxcs, KypcoBas padora (IpoexT) OCBOEHU
pa3aesioB U TeM 4yacos a
Hanpsi>keHHOCTB AJIeKTPUYECKOro DIIEKTPUUYECKOE T0JI€ U €ro cBoWcTBa. HanpsskeHHOCTh 3eKTPUUECKOTO MOJIs.
noJist. [IpoBonnuky u qudnextpuku | [IpuHImn cyneprno3unuu 3MeKTpruueckux nojieil. [IpoBoIHUKN U AUSTIEKTPUKH B DJIEKTPHUUECKOM
B AJICKTPUYECKOM TIOJIE. oJe.
CamocrosiTeibHas padora odyuarommxcs Ne37 1
Hanucanue koHcniexkra
3.1.3. Pemenue 3aga4 1o reme Copnepixanue y4eOHOro MaTepuasa 2 2
«3aKOHBI ANEKTPOCTATUKHU Pemenue 3agau no teme «3aKOHBI JIEKTPOCTATUKI
CamocrosiTesibHast padoTa odyuarommxcs Ne38 1
Pemenue 3agau
3.1.4. DeKTPOEMKOCTD. Copnepixanue y4eOHOro MaTepuasa
Konnencaropsr. DnekTpuyeckas eMKOCTh. KOHeHCATOPhI 1 KX COCTUHECHHUS.
DHeprus MEeKTPUUYECKOTO MOJIsL. DHEPTHUsl 3apsKEHHOTO KOHIEHCATOpA. 2 1
CamocrosiTesibHas pa6oTa odyuarwmmxcs Ne39 1
Hanucanne koHcniekTa
3.1.5. Pemenue 3aga4 o reme Coaep:xanue yueOHOro MaTepuaJia
«INEKTPOCTATUKAY» Pemenue 3amau mo reme «DIEKTPOCTATUKAY 2 2
CamocrosiTeibHasi padota o0yuarommxes Ne40 1
Pemenue 3anau
Tema 3.2. 3aK0HBI IOCTOSIHHOTO 20
TOKA
3.2.1. DneKTpUYeCcKuii TOK. Copepxanue yueOHOro MmaTepuasa
CoenvHeHWsI MPOBOIHUKOB. [TocTosTHHBIN DIEKTPHUUECKUI TOK. Y CIIOBUS, HEOOXOIMMBIE /11 BOSBHUKHOBEHUS 1 2 1

MNOAACPIKAHUS SJICKTPUICCKOI'O TOKA. Cuna TOKa, IIJIOTHOCTH TOKA. HaHpH)KCHI/IC. 3akon Oma
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, YpoBeHb
HanmenoBanme Oo6bem
caMoCTosITeIbHAs padoTa 00y4yaommxcsi, KypcoBasi paéora (IpoeKT) OCBOEHH
pa3aesioB U TeM 4yacos a
utst yaactka nenu.llocienoBaTenbHOE U MapalijieIbHOE COSAMHEHUE TPOBOAHUKOB. [leiicTBus
9J1.TOKA.
CamocrosiTeibHas padora o0yuarommxcs Nedl 1
Hanucanue koHcnekra
3.1.2.PaboTta 1 MOITHOCTH TOKa Coaep:xxanue yueOHOro MaTepHaJia 2 1
CamocrosiTesibHasi padoTa odyuarommxcs Ne4?2 1
Hanucanne koHcniekra
3.1.3.Pemenue 3a1a4 no teme Copnepixanue y4eOHOIro MaTepuasa 2 2
«3aKOHBI TOCTOSTHHOTO TOKa) Pemenue 3a1a4 mo Teme «3aKOHBI IIOCTOSTHHOTO TOKAY
CamocrosiTesibHast padoTa odyuarommxcs Ne43 1
Pemenue 3agau
3.2.4.3aBucumocts tekTpuueckoro | Comep:kaHue y4eOHOro MaTepuasa
COIPOTHBIICHUS OT TEOMETPHH DNEKTPUYECKOE COMTPOTUBIICHHE, TPOBOAMMOCTE. Y ISIIBHOE COITPOTHUBIICHHE. 5 5
MPOBOJHMKA M OT pOjia MaTepuaa.
CamocrosiTeibHasi padoTa o0yyarommxcs Ned4 1
[ToaroroBka k mabopatopHoit pabote
3.2.5.JIabopatopnas padora NeS JlaGopaTopnas paGora Ne5
«3yueHune 3aBUCUMOCTH «M3yueHne 3aBUCUMOCTH DIICKTPUIESCKOTO COTIPOTHBIICHHUS MTPOBOJHHUKA OT MaTepHalia 2 2
ANEKTPUYECKOTO COMTPOTUBIICHHUS (Onpenenenue TepMUIECKOT0 KO3 HUIIMEHTA COMPOTHUBIICHHSI MEJTH )
MIPOBOJIHHKA OT TEMITEPaTyPhD»
CamocrosiTesibHasi padoTa o0yuarommuxcsi Ne45 1
[IpoBenenmneananu3a aboparopHbix padbot. [loaroroBka k maboparopHoi padbore
3.2.6.JJabopatopnas pabora Neb6 JlaGopaTopHas paGoTa Ne6
«3yuenne 3akoHa OMa niia nosHoM| «M3yuenne 3akona OMa Jij1s MOJTHOM LETIH ) 2

OCITN»

(Ompenenenue /IC 1 BHYTPEHHETO COMPOTUBICHUS NCTOUYHUKA TOKA)
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme O0bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOEHH
pa3/iesioB U TeM 4acoB a
CamocTosiTeibHasi padoTa o0y4yarommxcs Ned6
[TpoBenenneananusa 1adOPaTOPHBIX pabOT 1
3.2.7. O6001IeHNE TEMBI KontpoabHnas padora Ne3 «D11eKTpoIuHAMUKAY.
«DQNeKTpoCTaTUKA. 3aKOHBI O6o006menne u cuctemarusanus 3HaHui. JuddepeHpoBanHblii 3a4eT 2 2
HOCTOSIHHOTO TOKa»
CamocrosiTesibHast padoTa odyuarommxcs Ned7 1
Pemenne 3agau.
3.2.8. DnexTpuvecKkuii TOK B Copepxxanue yuyeOHOro MaTepuasa
HOJYIPOBOJHHUKAX. ONeKTpUYecKUil TOK B NOTYNpoBOJHUKaX. HocuTenu anekTpuueckux 3apsiioB, yCIOBHS 2 1
CYIIECTBOBAHHS AJIEKTPHUECKOTO TOKA. 3aBUCHMOCTH COTIPOTUBIICHUS TOIYIIPOBOJHUKOB OT
TeMeIepaTypsl.
CamocrosiTesibHast pa6oTa odyuawmmxcs Ne48 1
CocraBieHne WITIOCTPUPOBAHHOTO IJIaHA-KOHCIIEKTa
3.2.9. [TomynpoBOAHUKH. Copepxanue yueOHOro Mmarepuasa
DIEKTPpUIECKUAN TOK B TIOITYIPOBOJHUKAX, COOCTBEHHAS U TIPUMECHAsI TIPOBOJUMOCTH 2 1
HOJIYIIPOBOTHUKOB, MOJIYITPOBOIHUKOBBIE IPHOOPHI.
CamocTosiTeibHasi padoTa odyuarommxcs Ne49 1
CocraBieHne WITIOCTPUPOBAHHOTO MJIaHAa-KOHCIIEKTa
3.2.10. Pemenue 3aga4d o Teme Copaepxxanue y4yeOHOIro MaTepuasa
«DNEKTPOAUHAMUKA Pemenue 3a1a4 o reme «NEKTPOJUHAMUKAY» 5 5
CamocrosiTeibHas padoTa odyuarommxcsi NeS50 1
Pemenue 3anau
3.3.MarauTHble SIBJICHUSA 16
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HaumenoBanue
pa3iesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,
caMoCTosiTeIbHAsA padoTa o0yuyalommxcsi, Kypcopasi padora (Ipoexr)

Oo0Lem
4acoB

YpoBeHb
OCBOCHH
s

3.3.1. MarguTHoOE 110JI€ U €ro
CBOMCTBA.

Conep:xanue yueOHOro MaTepuaJia
O3znHakoMyieHHE o0ydaromuxcs ¢ (GopMaMu TEKYIIeH U TPOMEKYTOUYHOM aTTeCTaIlluu, OCHOBHOM

U JIONOJIHUTEIIBHOM JIMTEPATYPOH IO KypCy IMCLUMIUIMHBI M IIPOBEICHHE HHCTPYKTAXKA I10
TEXHUKE 0€30I1aCHOCTH.

MaruutHoe noJie u ero csorcrba. [locTOSIHHBIE MATHUTHI 1 MAarHUTHOE I10JIE TOKA.
MarsauTHble CBOMCTBA BENIECTBA.

CamocrosiTeibHas padora odyuarommxcs NebSl
Hanncanue xkoncnexkra

3.3.2. MarautHble CUJIBL

Coaep:xxanue yueOHOro MaTepuaJia

3akon Amrepa. BzanmonelictBue TOKOB. [leficTBrE MArHUTHOTO TOJISI HA IIPOBOJHUKU C TOKOM
U JeHCTBUE MarHUTHOTO TOJIs Ha ABWXKYyIIMiics 3apsaa.Cuna JlopeHua. DaeKTporu3MepuTeIbHbIE
puOOpHI.

CamocTosiTeibHasi padoTa ody4uarommxcs Ne52
Hanucanue KoHCIIeKTa

3.3.3. SIBreHue IEeKTPOMarHUTHOM
WH]TyKIUH.

Conep:xxanue yueOHOTro MaTepuaJia

MarHuTHBbIH TOTOK. DIEKTPOMarHUTHAs WHIAYKIHS. 3aKOH SJIEKTPOMAarHUTHON HHIYKIIUU
®apanes. [Ipasuno Jlenna. BuxpeBoe anektpudeckoe noje. MHIyKIus MarHuTHOTO MOJIS.
['padmyeckoe n300pakeHNEe MArHUTHBIX MOJICH.

CamocTosiTeibHasi padoTa ody4yarommxcs Ne53
[ToaroToBka k mabopaTtopHoii padboTte

3.3.4. JTabopaTopHas pabora Ne7
«M3yueHue siBIeHUS
3JIEKTPOMArHUTHON UHIYKIIH»

JlabopaTopnas padora Ne7/
«M3yueHue SIBICHUS HIEKTPOMArHUTHOW WHTYKITHH

CamocrosiTeibHas padoTa odyuarommxcesi Neb4
[TpoBenenmneananusa 1abopaTOPHBIX paboOT
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme Oo6bem
CaMOCTOsITe/IbHasI padoTa o0y4yaoumxcs, KypcoBas padora (IpoexT) OCBOEHU
pa3aesioB U TeM 4yacos a
3.3.5. CamounHayKIus. DHEprus Copaepxxanue yueOHOIro MaTepuasa
MarHuTHOTO MOJIS. Camounaykuusa. UHAYKTUBHOCT. DHeprust MarHuTHoro nosist. [IpuHiun neiictBus
AIIEKTPOJIBUTATEIIS. DIEKTPOU3ZMEPUTENIbHBIC TPUOOPHI. MarHuTHBIC CBOMCTBA BEIIECTRA. 2 1
CamocrosiTesibHast padoTa o0yuarommuxcst Neb5 1
Hanucanne koHcniexkra
3.3.6. Pemenue 3amau mo reme Copnepixanue y4eOHOro MaTepuasa 5 5
«Mar"auTHbIE SIBIICHUSD) Pemenue 3agau no reme «MarHuTHBIE SIBICHUSD)
CamocrosiTesibHast padoTa odyuarommxcs Ne56 1
Pemenue 3anau
3.3.7.006001meH1e MaTepHaa Kontpoasnas padora Ne 4«QJIEKTPOJNUHAMUKA » 2 2
«OJIEKTPOJJUHAMUKA »
CamocrosiTeibHas padora o0yyarommxcaNeS7
[ToaroroBka K 3auery. 1
3.3.8. 3auer o 3auer o Teme «QJIEKTPOJUHAMUKAY» (MUHH-KOH(BEPECHIHS).
Teme«JJIEKTPOTUHAMMUKA » 2 1
CamocrosiTesibHas padoTa o0yuarommuxcaNeS8
IToaroroska cOOOIIEHUIA. 1
Pa3znen 4. KOJIEBAHUS U 29
BOJIHbI
Tema 4.1. DiIeKTpOMArHUTHbIE )

KO0JIe0aHUS M BOJIHBI.
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme Oo6bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOEHH
pa3aesioB U TeM 4yacos a
4.1.1. Mexanunueckue koneOanus u | Conep:kaHue y4eGHOr0 MaTepHuasa
BOJIHBI Mexanuueckue KoyebaHus, UX XapaKTePUCTUKU. Y paBHEHHE TAPMOHUYECKUX KOJICOaHUIA. 5 1
MexaHn4ecKue BOIHBI, X BUIbI U CBOMCTBA.
CamocrosiTeibHasi padoTa o0y4yarommxces Ne59 1
[TonroroBka k mabopatopHoit pabote
4.1.2. JTaboparopHas pabota Ne8 JlabopaTopnasi paGora Ne8
«3aBUCHMOCTD TieproJia Kojaebanuii | «3aBHCUMOCTB Nepro/Ia KoJaeOaHHi MasSTHUKA OT ApaMEeTPOB MasiTHHKA
MasiTHUKa OT MapaMeTpoOB 2 2
MasiTHUKa)»
CamocrosiTeibHas padoTa odyuarommxcs: Ne60 1
[IpoBenenuneananusa J1adOpPaTOPHBIX paboOT
4.1.3. Pemenue 3aaay 1o reme Copepxanue yueOHOro Mmarepuasa
«MexaHu4eckre Kojebanus u Pemenne 3ama4 mo reme «MexaHHUECKUE KOJIEOAHVS U BOJTHBD) 2 2
BOJIHBI»
CamocTosiTeibHasi padoTa o0yuarommxces Ne61 1
Pemenue 3anau
4.1.4. CBobonnbie Conep:xxanue yueOHOTro MaTepuaJia 5
ANEKTPOMArHUTHBIE KOJIeOaHusl. Konebatenbubrit kKoHTYp. CBOOOIHBIE ANIEKTPOMArHUTHBIEC KoeOaHus. BeIHy K /IeHHbIE 1
AIIEKTpOMarHuTHbIE KoneOanus. [IpeBpamenne sHeprun B KojaedaTeIbHOM KOHTYpE.
CamocrosiTesibHasi padoTa odyuarwmmxcs Ne62 1
Hanncanue koHCIiekTa
4.1.5.Ilepemennslit anekrpudeckuii | ConepkaHue y4eGHOro MaTepHuasa
TOK. 3aTyxaromye IeKTPOMarHUTHBIE KOJIeOaHwsl.
['eHepaTop He3aTyXarIIKX IEKTPOMArHUTHBIX KoJebaHuil. [lepeMeHHBbIi AIeKTPHUUECKUid TOK. 2 1

HeﬁCTBy}OIIIHe 3HAYCHUA CHUJIbI TOKA W HAIIPSIXKCHUA B ICTTH ICPEMCHHOI'O TOKA.
3akon Oma AJIg TSN IIEPEMCHHOI'O TOKaA.
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HaumenoBanue O0bem
caMoCTosiTeIbHAsA padoTa o0yuyalommxcsi, Kypcopasi padora (Ipoexr) OCBOCHH
pa3/iesioB U TeM 4acoB a
CamocTosiTeibHasi padoTa o0y4yarommuxcs Ne63 1
IToaroroBka k 1aboparopHoi padbore
4.1.6. JlaboparopHas pabota Ne9 JlaGopaTopnasi pa6ora Ne9 «u3yueHue TpancpopmaTopar
«M3yuenue tpanchopmaTopa»
2 1
CamocrosiTeibHas padoTa odyuyarommxcsi Ne64 1
[TpoBenenueananusa 1aboOpaTOpHBIX pabOT
4.1.7. [lonyuenue, nepenaya u Copepxxanue yuyeOHOro MaTepuasa
pacripesiesieHIe 3IEKTPOIHEPTIHH. PaboTa 1 MomHOCTh NepeMeHHoro Toka. [IpousBoacTBo, nepenaya u norpediaeHne 5 1
3JIEKTPOIHEPIUU. DHEPreTUKa CTPaHsbl.
CaMmocrosiTeibHasi padoTa o0y4yarommxcs Ne65 1
CocraBieHne WITIOCTPUPOBAHHOTO MJIaHAa-KOHCIIEKTa
4.1.8.Pemenue 3a1a4q no Coaepxxanue ydyeOHOro MaTepuasa 5
teMe«lIepemenHsIil snekTpuueckuil | Pemenue 3agay no teme «llepeMeHHBIN dDIEKTPUYECKUN TOK. 2
TOK.
CamocrosiTeibHasi padoTa o0y4yarommuxcs Ne66 1
Pemenue 3agau
4.1.9. OnexkrpomarHuTHble BonHbL. | Conep:kaHue y4eGHOT0 MaTepHasa
DneKkTpoMarHuTHoe noje. Buxpesoe anekTpruyeckoe mouie.
DJeKTpOMarHuTHbIE BOJHBI. CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH. 2 1
CBoIiCTBa HIIEKTPOMArHUTHBIX U3TY4EHUI.
CaMmocrosiTeibHasi padoTa o0y4yarommxcs Ne67 1

Hanucanue koHCcnekTa
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme O0bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOCHH
pa3/iesioB U TeM 4acoB a
4.1.10. ITpuHIMI pagnuoCBs3y U Copepxxanue yueOHOIro MaTepuasa
TEJICBUACHUA. Bubpatop I'epiia. OTKpBITHIN KOJIeOaTEIbHBIN KOHTYP. [[pHHITUIIBI pauOCBI3H U TEIECBUICHUS. 9
CemuHap. 1
CamocrosiTejibHasi padoTa odyuarommxcsi Ne68 1
CocraBneHne WIITIOCTPUPOBAHHOTO MJ1aHa-KOHCcIeKTa. [Ipe3enTanum.
4.1.11. Pemienue 3a1a4 1o TeMe Copepxxanue yuyeOHOro MaTepuasa 2 2
«DQneKTpoMarHuTHele konebanus u | Pemenue 3aa4 no reme «QI€KTPOMArHUTHbIE KOJIEOAHUSI U BOJIHBDY.
BOJTHBI». CamocrosiTeibHasi padoTa ody4yarommxcs Ne69 1
Pemenne 3agau
Pasznen 5. OIITUKA 18
Tema S.1. Ilpupoaa cera. 12
5.1.1.Cger. OTpaxenue u Copepxanue yueOHOro MaTepuasa
IPEIOMJIEHUE CBETA. Caer Kak 35eKTpoMarHuTHast BoiHa. CKOpOCTh paclipoCTpaHEHUsI CBETA.
[Tpuniun [toiireHca. 3akoHBI OTPAXKEHUS U MPEIIOMIICHHSI CBETA.
Habmonenne u onucanue oTpakeHus, NpeIoMiIeHHs], 00bSICHEHUE 3TUX SIBICHUH. 2 1
CamocrosiTeibHasi padota o0yuarommxes Ne/70 1
Hanncanune xkoncnekra
Conep:xanue yueOHOro MaTepuaJia
5.1.2. JInun3sL JInnza. ®opmyna Tonkoit auH3bL. [locTpoeHne n3odpaxeHust B TOHKUX JIMH3aX. 2 1
OnTuueckast cuiia JIMH3BL. YBeJlIWYeHue JIMH3bl. OnTHYeckre npuoopsl.
Paspeniaronias cnocoOHOCTh ONTUYECKUX TPHUOOPOB.
CamocrosiTesibHast pabora odyuarommxcs Ne/1 1
Hanncanue koHCHIeKTa
5.1.3.Pemenne 3a1ad o Teme Copaepxxanue y4yeOHOro MaTepuasa 2 2

«[Toctpoenue n3obpaxeHus B

Pemienne 3amad mo teme «HOCTpOCHI/Ie I/I306pa)KeHI/I$I B JIMH3aXx».
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, YpoBeHb
HanmenoBanme O0bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOEHH
pa3/iesioB U TeM 4acoB a

JMH3aX.
CamocTosiTeibHasi padoTa o0y4yarommxcs Ne72 1
IToaroroBka k 1abopaTtopHoi padboTe

5.1.4. JTaboparopnas padbota Nel0 | JlaGopaTopHas paGora NelO

«M3ydenue siBieHus npenomieHus» | «M3ydeHue siBIeHus NpesoMICHHs 9 5
(Onpenenenue nokasaresns IpeIoMIIEHUS CTEKIIA)
CamocrosiTesibHast padoTa odyuarommxcs Ne/3 1
[TpoBenenueananusza iaabopaTopHbix padboT. [loaroroska k 1adopaTopHOit paboTe

5.1.5J1aboparopHas pabota Nell JlabopaTopnasi paGora Nell

«M3yuenune uzolOpaxenus npeameror «3ydyeHne n300paxeHust IpeAMETOB B TOHKON JIMH3E»

B TOHKOM JIMH3e» (M3ydyeHue xapakTepuCcTUK COOMPAIOIIEH JIMH3bI) 2 ?
CamocrosiTeibHas padoTa odyuyarommxcesi Ne/4 1
[IpoBenenneananusa J1abOpPaTOPHBIX paboOT

5.1.6. Pemenue 3a1a4 no reme Copepxanue yueOHOIro MaTepuasa

«I"eomeTpuyeckas ONTHKA» Pemenne 3anau no reme «I'eomeTpruyeckas ONTUKa 2 5
CaMmocrosiTeibHasi padoTa o0y4yarommxcs Ne/5 1
[ToaroToBka k 1abopatopHoii padbore

Tema 5.2. BosiHOBBIE CBONICTBA 14

cBeTa.

5.2.1. JIaboparopnas pabota Nel2 | JlaGopaTopHas padora Nel2 «HalGmoneHue sBICHUS HHTEPPEPSHIIUH CBETaA. 5 1

«Habmonenue siBneHus

MHTEP(EPEHIUHU CBETA). CamocrosTenbHasi padoTa o0yuaromuxcst Ne76 1

[IpoBenenneananmusa yaboparopHeix padbot. [loaroroBka k mabopaTopHoi padboTe
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, YpoBeHb
HanmenoBanme O0bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOEHH
pa3aesioB U TeM 4yacos a
5.2.2. JTaboparopnas padota Nel3 | JlaGopaTtopnasi padora Nel3 2 1
«OrnpeneneHue IIMHBI CBETOBOU «Onpezenenue IIMHBI CBETOBOW BOJIHBI C TOMOIIBIO TU(GPAKIIMOHHON PEIIeTKI
BOJIHBI C IOMOILIO JU(PaKIHMOHHOK| CamocTosiTeIbHast padoTa o0yuarommxcss Ne77 1
peIeTKI [TpoBenenmneananusa 1abopaTOPHBIX paboOT
5.2.3. ucnepcus ceera. Cnextpel. | Coaep:kaHue y4eOHOro MaTepuasia 2 1
SBenune aucnepcun ceera. Cnektp. Cnekrpockon. Buapl ciekTpoB. CEKTpaIbHBIN aHAIU3.
CamocrosiTeibHasi padoTa odyyarommxcs Ne78 1
Hanucanne koHcnekTa
5.2.4.11Ikana 37eKTPOMarHUTHBIX Copepxxanue yueOHOIro MaTepuasa
BOJIH. Paznuynbie BUABI 2IEKTPOMArHUTHBIX M3JIyY€HUN, ICTOYHUKU UX UCITYCKAHMSI, CBOMCTBA U UX 5 1
NPaKTUYECKOE IPUMEHEHHE.
CaMmocrosiTeibHasi padota o0yuarommxces Ne80 1
CocraBieHre WUTIOCTPUPOBAHHOTO IJIaHA-KOHCIIEKTa
5.2.5.Pemenune 3a1a4 no Teme
«OnTHKa Conep:xaHue yuedOHOro MaTepuasa
Pemenue 3anau no teme «Ontuka» 2 2
CamocrosiTeibHasi padota o0y4yarommxcs Ne§l
Pemenue 3amau nmo teme «OnTHKA» 1
5.2.6.0606menne maTepuaia mo TeM| Kontposgbnasi padora Ne6 o reme «OITTUKAY.
«OIITUKA.
2 2
CamocrosiTeibHasi padoTa o0y4yarommxcs Ne82 1

IToaroroBka k 3a4CTy.
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS, YpoBeHb
HanmenoBanme Oo6bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOEHH
pa3aesioB U TeM 4yacos a
5.2.7. 3auer no Teme Copaepxxanue yueOHOIro MaTepuasa
«QJIEKTPOMAT'HUTHBIE 3auer no teme «JIEKTPOMAI'HUTHBIE KOJIEBAHU A U BOJIHBID» 2 1
KOJIEBAHUA 1 BOJIHbBI»
CamocTosiTeibHasi padoTa o0y4yarommuxcs Ne83 1
[ToaroroBka cooOuIeHNH IO TEME
Paznen 6. 9JIEMEHTBI 20
KBAHTOBOU ®U3UKHU
Tema 6.1. KBanToBasi pusuka 6
6.1.1. ®otordppexrt. DoTOH. Copepxxanue yuyeOHOIro MaTepuasa
KopmyckynsapHo-BOTHOBOM ['unotesa I[lnanka o kBanTax. @oroaddekt. 3akonsl poTodrddexra.
JTyaIu3M. TexHUYECKHE YCTPONCTBA, OCHOBaHHbIE Ha HUcIoyb3oBaHuU (hoToddhdexra.DoToH. Macca 2 1
dotona. [laBnenue ceera. [Ipumenenue horodrddekra.
CamocrosiTeibHas padoTa odyuarommxcs Ne84 1
Hanucanne koHcniekTa
6.1.2. Teopus ¢porodddexra. Copaepxxanue yuyeOHOIro MaTepuasa
VYpaBHenue A. DitHmTeiHa 1 Gotoaddexra. Kpacnas rpanuna ¢porosddexra. 2 1
CamocrosiTesibHas pa6oTa odyuarwnmxcs Ne85 1
Hanucanne koHcniekTa
6.1.3. Pemenue 3a1a4 mo teme Copaepxxanue y4eOHOIro MaTepuasa
«KBanToBas gusuka» Pemenue 3amau mo Teme «KBaHTOBasi ONTHKAY ” 1
CamocrosiTesibHasi pa6oTa odyuarwmmxcs Ne86 1
Pemenue 3anau
Tema 6.2. ®u3uka aTomMa u 14
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HaumenoBanue
pa3iesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,
caMoCTosiTeIbHAsA padoTa o0yuyalommxcsi, Kypcopasi padora (Ipoexr)

Oo0Lem
4acoB

YpoBeHb
OCBOCHH
s

AaTOMHOI0 s1/Ipa

6.2.1. Mogenu cTpoeHHs aToma.

Coaep:xanue yueOHOro MaTepuaJia

Omnpitel Pezepdopaa. Ctpoenue atoma: miaHeTapHast MOJETIb.
KBanrtoBsie nocrynatel bopa. [lornomenre u uciyCkanue CBeTa aTOMOM.
CHnoHTaHHOE U BBIHYKJEHHOE U31y4eHue cBera. Jlazepsl.

CamocrosiTeibHasi padoTa ody4yarommxcs Ne8§7
Hanncanue xkoncnexra

6.2.2.PagyoakTUBHOCTE.

Coaep:xxanue yueOHOro MaTepuaJia
EcrectBennas PaanOaKTUBHOCTD.
PannoaktuBHbIN pacnaj. 3aKOH paJMOAKTUBHOIO pacraja.

CamocrosiTeibHasi padoTa ody4yarommxcs Ne88
Harnnucanue KoHCIIeKTa

6.2.3.CtpoeHue aTOMHOTO sIpa.

Conep:xanue yueOHOro MaTepuaJia
Ctpoenue aToMHOTO siipa. MaccoBoe uncino. [IpaBuno cmemenus. Jledekt mace. Snepubie
CHUIBI.

CamocrosiTeibHasi padota o0y4yarommxcs Ne89
Hanmcanue koncnekra

6.2.4.1lenHble SAEpHBIC PEAKIUH.

Coaep:xanue yueOHOro MaTepuaJia

Snepusle peakuuu. Jlenenue TsoKenbIxX saaep. Llennas peakuus aeneHus saep.

S nepHbiit peakrop. [IpuMeHenue saiepHor dHEpruu. SnepHas sHepreTuka.
TepmosinepHbIil cuHTE3. bronornyeckoe AecTBUE paliOaKTUBHBIX U3ITy4CHU.
OnemeHTapHble YacTULIbL. DyHIaMeHTaNbHbIE B3aUMOAECHCTBHA. 3AKOHBI COXPAHEHUS B
MHUKPOMHPE.

CamocTosiTeibHasi padora odyuarmmxcest Ne90
Hanncanne koHcniekTa

6.2.5.Pemtenue 3agau «duszuka
ATOMHOTO SIAPay.

Conep:xanue yueOHOro MaTepuaJia
Pemenue 3amauy «®@u3nka aTOMHOTO S7Ipay.
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HanmenoBanme O0bem
caMoCTosiTeIbHAsA padoTa o0yuyalommxcsi, Kypcopasi padora (Ipoexr) OCBOCHH
pa3iesioB U TeM 4acos a
CamocrosiTeibHasi padoTa o0yyarommuxcs Ne9l 1
Pentenue 3anau
6.2.6 O60061menue Kypca KontpoabsHnasi padora Ne7«®DU3NKA» 2 2
«DOU3UKA» 1
CamocrosiTesibHast padoTa ooyuarommxcs Ne92
IToaroroBka K 3aueTy
6.2.7. IToroBelii 3a4er HtoroBsiii 3aueT
2 1
CamocrosiTeibHasi padoTa ody4yarommxcs Ne93 1
IToaroroBka K PK3aMeHaM
I'maBa 7 OcHOBBI aCTPOHOMHUH 4
7.1.CtpoeHue u pa3BuTue Coaepxxanue y4yeOHOro MaTepuasa
Bcenennoi. beckoneunocts Beenennon. «bounbiion B3peiB». ['anaktuka. Beenennas. IIpoucxoxnenue
rajlakTUK 1 COJTHEYHOH CUCTEMBI. 2 1
CaMmocrosiTeibHasi padoTa o0yyarommxces Ne94 1
ITonroroBka k sK3aMeHam
7.1. OBomonus pazButus BceneHHOH| Coaep:kaHue y4eOHOTo MaTepuasa
U costHeuHoi cuctembl. O6o0menue| TepmosiaepHslil cunTes. DBomonus u 3Hepruu Comnnua u 38e31. [Ipoucxoxaenne ComHeuHon 2 1

7 CHCTEMaTH3aIns 3HAaHUH.

CI/ICTeMI)I.COBpeMeHHaH Hay‘—lHafI KapTI/IHa MI/Ipa. q)I/ISI/IKa %1 HaquO'TeXHquCKaH peBOJ’IIOHI/ISI.
O00011eHHE U CUCTEMATU3 AU 3HAHUI.
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Conep:kanue y4yeOHOro MaTepuaJia, J1adopaTopHble padoThl M NMPAKTHYECKUE 3AHATHS,

YpoBeHb

HaumenoBanue O0bem
CaMOCTOsITe/IbHasi padoTa o0yyaImuxcs, KypcoBasi padora (poeKT) OCBOEHH
Pa3eioB U TeM 4acoB a
CamocTosiTeibHasi padoTa o0y4yarommxcs Ne95 1
[ToaroroBka K 3K3amMeHaM
Bceero: 190

Hpomeafcymoquaﬂ ammecmauus. IK3aMEH

JIyist XapaKTepUCTUKH YPOBHSI OCBOCHHSI YI€OHOTO MaTepraia UCIIONB3YIOTCS CIICIYIOIINe 0003HAYCHHMS:
1 — o3HaKOMUTENbHBIN (y3HAaBaHUE paHee N3YUYEeHHBIX 00BEKTOB, CBOMCTB);

2 — penpoAYKTUBHBIHN (BBIIIOJIHEHUE AEITEILHOCTH IO 00pa3ily, MHCTPYKIUU WU MO PYKOBOJCTBOM);
3 — IPOAYKTUBHEIH (IJTAHUPOBAHUE H CAMOCTOSTEIIBHOE
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3. YCJOBUS PEAJIM3AIIAU TIPOTPAMMBI YYEBHOU JUCIHATLIMHBI
3.1 TpeGoBanusi K MUHHMAJIbHOMY MATePHAJIBLHO-TEXHHYECKOMY 00ecre4YeHH 0

VYueOHasi JUCHMIUIMHA peaTu3yeTcs B Y4eOHOM KaOWHeTe W JIabOpaTOpUU DIICKTPOTEXHUKH M
AIIEKTPHUYECKUX U3MEPEHHI.
O06opynoBaHue yueOHOro KabuHeTa:
— TI0Ca/I0YHBIE MECTA IO KOJIMYECTBY O0YUaIOIINXCS;
— pabodee MEeCTO MPEToaBaTelis;

— METOAMYECKHE MaTepHalbl O JUCLUIUINHE;
Texnuueckue cpernctBa oOydeHuss pabouero MecTa IIPENOJABaTeNs:  KOMIIBIOTEPHOE

0o0opyIoBaHuE, KOTOPOE JOJDKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHHMAM O€30MacHOCTH H
Ha/I&KHOCTH, MPEIyCMaTpUBaTh BO3MOXKHOCTH MHOTO()YHKIIMOHAJIFHOTO MCIOJb30BaHUS KaOWHETa, C
LENbI0 M3YyYEHUS COOTBETCTBYIOLIEH AMCUMUIUIMHBI, MYJIbTUMEIUHOE 000OpymoBaHUE (IPOCKTOP H
MPOEKIIMOHHBIN PKpaH WK UHTEPAKTUBHAS J0CKa), JOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumeHoBaHue crenuanbHOrO TOMEIICHUS: TOMEIICHHe [UIsi CaMOCTOSITENIbHOM paboThl,
UuransHeii 3a1. OCHAILIEHHOCTh: pabodee MecTo, KOMIbIoTep (HOYTOYK) C IOCTYIIOM K ceTu «HTepHeT»
u DUOC.

HaumenoBanue crienuanbHOro NOMELIEHUs: yueOHast ayqUTOPHs JUIsl IPOBEIECHUS MPAKTHUYECKUX
3aH$ITI/II7I, rpyIIOBBIX KOHCYJII)TEIIII/If/'I, HWHIUBHUAYAJIbHBIX KOHCYJIBTaHI/Iﬁ, TCKYHIECTO KOHTPOJIA,
IIPOMEXYTOUHOM aTTectauuu, YdeOHas ayAUTOPUM, OCHAILlEHHblE OOOpYJOBaHHMEM U TEXHUYECKUMHU
cpenctBamu  oOydenus. OcHameHHOCTh: Kowmmiekt y4yeOHOM wmeOenu, HOYTOYK, NPOEKIHOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeyeHb JTMLIEH3MOHHOI0 U CBOOOJHO PACIIPOCTPAHAEMOI0 IPOIPAMMHOI0 O0ecreYeHus :

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel DM1IOC OpUIIC

AutoCAD

KOMIITAC-3D

IIpn u3ydyeHun TMCHUIUINHBI B (hopMaTe 3J1eKTPOHHOr0 00y4yeHus ¢ ucnouan3opanuem JOT

Heorpannuennasi BO3MOXHOCTh JocTymna ooydaromierocss k DMOC u3 mo0oit TOYKH, B KOTOPOH
UMeeTCsl JIOCTYIl K HMH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «lHTepHeT» (nmamee - ceThb
«HTEepHET»), KaK Ha TEPPUTOPUN OPTaHU3AIUH, TaK U BHE €€.

Hoctymn x cuctemam BuaeokoHdpepeHrcBsazu DMOC (MoOumbHass U IEKCTOIMHAS BEPCUU WIIH KE
BEO-KIIMEHT).

3.2. UuopmannoHHOe o0ecniedeHre peaju3aluu NpPorpaMmsbl

Jns peanuzanuu mporpaMMbl OMOIHOTEYHBIH (DOHI 00pa3oBaTEIbHON OpPraHM3ALUU JOJKEH
MMETh MeYaTHbIE /WM 3JIEKTPOHHbIE 00pa3oBaTeIbHble U HHPOPMAIIMOHHBIE PECYPChI, PEKOMEHAYEMBIE
JUIS MCTIOJIb30BAaHUS B 00pa30BaTeIbHOM MPOIIECCe.

IlepeyeHb pexkoMeHAyeMbIX Y4eOHBIX M3IaHUM, JONOJHUTEJbHON JuTeparypbl HTEpHeET-
pecypcoB, 6a3bl JaHHBIX OU0JIMOTEYHOT0 POoH/IA:

OcHOBHbBIC HCTOYHHMKH:
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1. JlorBunenko, O.B. ®usuka [DnexkrpoHHslit pecypc]: yueOnuk / O.B. JlorBunenko.- M.:
KHOPYC, 2019.- 342¢. — (CIIO).- Pesxum mocryma: https://www.book.ru/book/929950

2. Tpodumosa, T.1. ®usuka: Teopus, perieHue 3a1a4, JIEKCUKOH [ DNeKTpOHHBIH pecypc]:
yuebnoe nmocooue / DbC «Book.ru»T.U. Tpopumosa. — M.: KuoPyc, 2017. — 315 ¢. — CIIO.- Pexxum
noctyna: https://www.book.ru/book/92194255C «Book.rux

JlonotHUTe/IbHbIE UCTOYHUKMY (/17151 BBIMOJIHEHNS BHEAYIUTOPHOIN CaMOCTOATEILHON paboThl):
1. dmurpuena B. ®. ®usuka nis npodeccuii U criennaaibHOCTEH TEXHHYECKOTO MPOoQuiis: yIeOHUK st
o0pa3oBaTeNbHBIX YUpexJaeHui cpea.npod. odpazoanus/B.D./ImutpueBa. — 8-¢ uzzd., crep. — M.:
W3narenbckuit neHTp «Akagemus», 2016. — 448c.

Ilepuoauyeckue M31aHuA:
ABTOMATHKa, CBs3b, HHHOPMATHKA
Hayka u xu3Hb

Ilepeyenn npogeccnoHaAIbLHBIX 623 JAHHBIX U MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. OnexTpoHHass uHpopmannoHHas oOpa3oBarenbHas cpena OpUIIC. - Pexum npoctyna:

http://mindload.ru/

2. CIIC «Koncynbtant [Tmocy - Pexum nocryna: http://www.consultant.ru/

Hayunas snexkrponnas 6udiaunoreka eLIBRARY .RU- Pexxum nocryna: https://elibrary.ru/

4. OBC YueOHO-METOIUYEeCKOro IEHTpa M0 00Pa30BaHHUIO HA JKEJIE3HOJIOPOKHOM TPAHCIOPTE
(OB YMII XKAT) - Pexxum noctyma: https://umczdt.ru/

w

5. ObC u3natenscTBa «Jlanb»- Pesxum mocryma: https://e.lanbook.com/
6. 3BbC BOOK.RU- Pexum mocrymna: https://www.book.ru/
7. 3BC «tOpaiit» - Pexxum nocryma: https://urait.ru/
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4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHUSI YYEFHOM JJUCIIUTIINHBI

KonTponb © olleHKa pe3ylbTaTOB OCBOCHUS Y4YeOHOM JHUCLUUIUIMHBI  OCYLIECTBIISIETCS
IperoiaBaTesieM B IpoIecce MPOBENCHUS TEOPETUYECKHX 3aHATHH M JIaOOpaTOpPHBIX paboT, a Takke
BBITIOJTHEHUST OOYYaIOIIMMUCA HMHAWBUIYaIbHBIX 3aJaHud. Tekyluil KOHTPOJb: BBIIOJHEHBI Ha
MOJIOKUTETIBHYIO OLIGHKY Bce JabOpaTOpHBIE M TEMaTHYECKHME BHEAYAUTOPHBIC CAMOCTOSTEIbHBIC
pabotsl. [IpomexxyTouHast aTTecTanus NpoBOAUTCA B (hopMe IK3aMEeHa.

Pe3ynbTaThl 00y4yeHusi: yMeHus, IToxa3atenu oneHKH ®opma
3HAHMA pe3yJibTaThl KOHTPOJIS ¥
OLICHUBAHMS

YMmerTh:

V1. OnuceiBath ¥ 00BICHATH

Onucanne GpyHIaMEHTATHHBIX

YcrTHbIN onpoc;

¢u3uUecKre sIBICHUS U CBOMCTBA TEJ, | ONBITOB U MPOIECCH (PU3NYECKUX | PC3YJIbTATHI

BEIIIECTB M IOJICH SIBJICHUI M 3aKOHOB; BBITITOJIHCHM
OObscHeHue SBICHUHN NPUPOAbl U | HTHAUBHIYATbHBIX
B TEXHUKE; 3aTHUH.

OnpeneneHue CBONUCTB
(bU3HYECKUX SBJICHUM, BEIICCTB,
ToJei;

[IpuMeHeHne 3HaHUI 3aKOHOB K
pELIEHHIO 3a/1a4.

¥2. OtnnyaTe TUIOTE3bl OT HAYYHBIX
TEOPHUH.

AHanu3 HM3y4YEHHBIX SBJICHUH U
MIPOLIECCOB;

CpaBHeHHE 3aKOHOMEPHOCTEN
Pa3JIMYHBIX SABJICHHUU MPUPOJIBI;
®opMHpPOBaHHE BBIBOJOB U3
HaO0JII0JTa€MBIX MPOIIECCOB.

VYceTHBII onpoc;

V3. JlenaTh BBIBOJBI HA OCHOBE

HpI/IMeHCHI/Ie TECOPCTUICCKOTO

VYceTHBIT onpoc;

9KCHEPUMEHTANILHBIX JTaHHBIX MaTepuala sl peleHus OTYETBHI 10
MPAaKTUYECKUX 3a]1a4; nabopaTOpHBIM
Boluncnenne MCKOMBIX paboram;
[1apaMeTpPoOB B YCIOBUAX
1a00paTOPHBIX padoT;
[IpousBeneHne TOUHBIX
W3MEPEHUH C IIOMOIIBIO
M3MEpUTENbHBIX TPUOOPOB;
V4. IIpuBoanuTh IpUMEPHI HccnenoBanue n3y4eHHBIX YeTHBI  OIIpOC;
IIPaKTUYECKOI0 UCIIOIb30BaHHUS 3aKOHOMEPHOCTEHN JUIst pe3yabTaThl
bu3nUecKux 3HaAHUH OOBSICHEHUS SIBIICHUH TPUPOIBI; BBITIOJIHEHUS
Hcnons3oBanus 3TuX KOHTPOJIBHBIX
3aKOHOMEPHOCTEN B TEXHUKE. pabor;
pe3yabTaThl
BBIIIOJIHEHU S
71a00paTOPHBIX
pabor.
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V5. BocnpyHUMAaTh U Ha OCHOBE
MOJTyYEHHBIX 3HAHUN CAMOCTOATEIHHO
OIICHUBATh WH(OPMAIIHIO,
conepskantyrocs B coodmenmsx CMU,
HuTepHere, HAYYHO-TIOMYJISPHBIX
CTaThsIX

CaMocTosTeNnbHOE U3YUYEHNE
uHpopManuy B y4eOHOU
JAUTEpaType, aHAIU3 TEKCTOB
3a/a4 B COOpHUKAX 3a7a4;
WCIOJIb30BaHUE CIIPABOYHUKOB,
XpecToMaTui, Tabuil,
coobmenuit CMU, UaTepuera u
T.J.

VYceTHBIT 0onpoc;
pe3yabTaThl
BBIIOJTHECHHS
WHIUBUTYAJIbHBIX
3aaHUN.

V6. [IpumMeHATh NOTY4YEHHbIE 3HAHUS
JUIs petieHus: GPU3NYECKUX 3a/1au

[IpuMeHeHHne U3y4eHHOTO
TEOPETUYECKOr0 MaTepuana s
peuieHus BcexX BUJIOB 3a/1a4;
Urenue rpaukoB, 1uarpamm,
CXEM, PUCYHKOB, YEPTEKEN;
BrinosnHeHne MareMaTH4ecKuX
pacyeTos.

VYeTHBII 0npoc;
Pesynbrar
BBITNIOJTHEHUS
KOHTPOJIbHBIX
pabor;

V¥7. Onpenensts XapakTep
¢duznyeckoro npoiecca 1no rpaduky,
tadnuue, popmyie

Urenue rpadukoB, Gopmyir,
JMarpaMM, CXeM, pUCYHKOB,
YEepTEKEH;

AHau3 mpoIeccoB, Xapakrepa u
3aKOHOMEPHOCTEH, OMTUCHIBAEMbBIX
MU,

YcTHBIN onpoc;
pe3ynbTaThl

BBITTOJTHEHHSI
71a00paTOPHBIX
pabor.

V8. U3MmepsaTs psag Gusnueckux
BEJINYUH, IIPEJICTABIISAS PE3YIbTaThI
WU3MEPEHHUM C YUETOM UX
MIOTPELIHOCTEN

Brruncnenme MCKOMBIX
MapaMeTpoB B YCIOBHUSX
1a00paTOPHBIX padoOT;
[IpousBeneHne TOUHBIX
HU3MEPEHHI C TOMOIIBIO
M3MEpUTENBHBIX TPHOOPOB;
AHanu3 MOJy4YEHHBIX PE3ybTaTOB
C YYETOM X MOTPEIIHOCTEM.

VYceTHBII onpoc;
pe3yJIbTaThI

BBITTOJIHEHUS
1a00paTOPHBIX
pador.

¥9. Hcnonb30BaTh NPpHOOPETEHHBIE
3HAHUS ¥ YMEHUS B TIPAKTHIECKOM
NeSITeTbHOCTH Y TIOBCETHEBHON YKU3HU
Uit obecrieyeHus: 0€30MacHOCTH
KH3HENIEATEITLHOCTH B TIpoIecce
UCIIOJIb30BaHUS TPAHCIIOPTHBIX
CPEZCTB, OBITOBBIX JIEKTPONPUOOPOB,
CPEICTB paguo- U
TEJIEKOMMYHUKAI[IOH-HOM CBSI3U

IloBcenHEBHOE BBINIOIIHEHNE
IIpaBHJI OXpaHbl TPpyJda U TCXHUKU
0e30IacCHOCTH;

3HaHWE UHCTPYKLUN OXPaHbI
TpyZJa U TEXHUKU 0€30MacHOCTH;
[Ipu nzyuennn matepuana
HaXO0XKJICHUE SBICHUH, BEIYIIHNX K
BO3HHUKHOBEHHUIO OIIACHOCTH U
OKa3aHUIO BpeZa 3/10POBbIO
JKHUBBIX OPraHM3MOB U UX YUCT.

VYceTHBIT onpoc;
pe3yJIbTaThI

BBITTOJIHEHUS
1a00paTOPHBIX
pabor.

V10. OueHuBaTth BIMSHHE Ha
OpraHW3M YeJIOBEKA U JPYTHUE )KUBBIC
OpraHU3MBbI 3arPsA3HEHUS] OKPYXKarolen
Cpebl, pallMOHAILHOTO
MPUPOJOUCIIONB30BAHUS U OXPaHBI

[Ipu n3yyenun matepuana
HaXO0XICHUEC ﬂBHGHI/If/i, BEAYIIHX K
BO3HUKHOBEHMIO OIIACHOCTHU U
OKa3aHUIO BPeZa 310POBBIO
JKUBBIX OPIraHU3MOB U UX Yy4YeT.

YceTHBIT 0onpoc;
pe3yabTaThl

BBITIOJIHEHUS
WHAUBUAYAJIbHBIX
3aTHUM;
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OKPYKaroIlei cpebl

HaGmonenue 3a BpeaHBIM
BJIIMSHUEM TEXHHUKH Ha
OKPYKAOIIYIO CPeLy;
[Ipennoxxenue co3nanus CpeacTB
M HOBBIX T€XHOJIOTHH 3alAThI
CpeJIbl OT 3arpsi3HeHUIH

pe3yJIbTaThl
BBITIOJTHCHUA
71a00paTOPHBIX
pabor.

3HaTh:

. CmbIcH (hU3NYECKUX TOHATUN

Onwucanue GpyHIaMEHTAIBHBIX U
OTIBITOB IO (PU3UKE;
HaGmonenne MHOXKeCTBa
(u3HUECKUX SBICHUN B IPUPOJIC,
TEXHUKE W OBITY;

OcwMmpbIciieHre onpeacIeHui
OCHOBHBIX (PM3UYECKUX TOHSTHIA,
TEPMHHOB.

YcTHBIN onpoc;

32. Cmbicn GU3UYECKUX BEITUYUH

Nmers mousTHA 1 MMpeaAcCTaBJICHUA
00 OCHOBHBIX (PH3UYECKUX
BEINYNHaAX U UX €AUHHUIIaX
W3MEpPEHUS;

BHukath B MX (U3MYECKUN CMBICIL.

YcTHBIN onpoc;
pe3ynabTaThl

BBITIOJTHEHUS
WHIUBHUIYaJIbHBIX
3aJIHHM;
pe3ybTaThI
BBITIOJTHCHUS
1a00paTOPHBIX
pabor.

33.Cmblcn (pU3HYECKHX 3aKOHOB

HccnenoBanue U3y4yeHHBIX
3aKOHOMEPHOCTEM U1t
OOBSICHEHUS SIBJICHUN TPUPOJIBI;
Boiaenenue ¢pyHaaMeHTalIbHbBIX
(U3MYECKUX 3aKOHOB, OCHOBHBIX
MOJIOXKEHUH, (PU3NYECKUX TEOpUit;
[IpaBriibHOE MOHUMaHUE UX
(U3NYECKOTO CMBICTA.

VYceTHBIN onpoc;
pe3yJIbTaThI

BBITIOJTHECHUA
KOHTPOJIbHBIX
pador.

34. Bxnag poccuiickux U 3apyO0eKHbIX

YUYCHBIX

3HAKOMCTBO C OCHOBHBIMU
JTanamMu UCTOPUU PA3BUTHS
¢buzuky;

N3ydenue pgoctmxeHuin
POCCHUHCKHX U 3apyOEKHBIX
YUEHBIX;

[loMHUTH MX BKJIAJ B HAYKy U
TEXHHUKY.

VYceTHBIT onpoc;
pe3yJIBTaThI

BBITTOJTHCHUS
WHIUBUTYaJIbHBIX
3aJIaHUi;

5. HEPEYEHb UCHIOJIB3YEMbIX METOJ0OB OBYUEHUA:
5.1 IlaccuBHbIe: JEKIMH (TEOPETHUECKUE 3aHTHS), OECEIbl, OMPOCHI, TAOOPATOPHBIE PAOOTHI.
5.2 AKTUBHBIE U UHTEPAKTUBHbBIE: MUHU-KOH(EPEHIHS.




