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1. MACIIOPT PABOYEM ITPOIr'PAMMBI YYEEHOM
JANCHUIIVINHBI®PU3NKA

1.1. OOnactp npuMeHeHUs padoyeil NporpaMmbl
PaGouas nporpaMma yueOHo TUCIUIUIAHBI ABIISIETCS YacThIO
0011e00pa3oBaTeIbHON MPOrpaMMbl B COOTBETCTBUU ¢ DenepanbHbIM rocyJapCTBEHHBIM
CTaHJIaPTOM CpeIHero (IIOJIHOT0) 00111eT0 00pa30BaHuUs.

1.2. Mecro y4eOHOMH AMCHUATITHMHBI B CTPYKTYpE OCHOBHOM
npogdeccuoHaIbHOI 00pa30BaTEeILHON POrPaMMBI.

JucuurninuHa BXOAUT B 0O0IIe00pa30BaTeNbHBIA YUEOHBIM IUKJI U SIBISETCA
JUCLUIUIMHON MO BBIOOPY M3 00s3aTeNbHBIX MpeAMETHbIX obnacTteil. Ocoboe 3HaueHue
JTUCIUIIINHA UMEET MPpU (POPMUPOBAHUU U PA3BUTHH CIIETYIONIUX OOITUX KOMITETCHIIHI:
dopMHpOBaHKE U PA3BUTHE CIACAYIOMINUX MTPOPECCUOHATBHBIX KOMITETCHITH |

OK 01. Beibupats criocoObl perieHus 3a1a4 npoQeccuoHalbHOM e TEIbHOCTH
IMPUMCEHUTCIIBHO K PA3JIMUYHBIM KOHTCKCTAM;

OK 02. OcymiecTBisATh MOUCK, aHATIN3 U UHTEPIPETAINio HHPOpMaIu, He0OX0IUMOM
JUIS BBITIOJIHEHUS 33734 POo()eCcCUOHATLHOM eI TeNbHOCTH;

OK 03. ITmannpoBaTh U peain30BbIBATH COOCTBEHHOE MPO(PECCHOHAIIBEHOE U JIMYHOCTHOE
pa3BUTHE;

OK 04. PaboTatb B KOJIJIEKTUBE B KOMaH €, YQ(PEKTUBHO B3aUMOJACHCTBOBATH C
KOJUTIETaMH, PYKOBOJICTBOM, KJIMCHTAMHU;

OK 05. OcymiecTBisTh YCTHYIO M TUCBMEHHYI0O KOMMYHUKAIMIO HA TOCYJapCTBEHHOM
s3b1ke Poccutickoii denepamnu ¢ y4eToM 0COOCHHOCTEH COIMaIbHOTO U KYJIbTYPHOTO
KOHTEKCTa;

OK 06. ITposBisTh rpaX JAHCKO-MATPUOTHYECKYIO MO3UIIUI0, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHUE HAa OCHOBE TPAJUIIMOHHBIX O0IIEYEI0BEYECKIX [IEHHOCTEH;

OK 07. CopelicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH Cpelibl, pECYypCcoCOepeKeHHUIO,
3¢ dEeKTUBHO AeCTBOBATH B UYPE3BBIYAMHBIX CUTYAIIHSIX;

OK 08. Ucnonp30BaTh cpeacTBa PU3NIECKON KYIbTYPhI 7151 COXPaHEHUS U YKPEIUICHUS
3JI0pOBBS B Ipoliecce MpodecCHOHATBHON AEITEIbHOCTH U MOIePKaHU HE0OX0IUMOTO
ypOBHS (hU3MUECKOM MOATOTOBIEHHOCTH;

OK 09. Ucnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTUH B IPO(PECCHOHATBHON
NESITEIBHOCTH;

OK 10. ITonk3oBaTbcs nmpodeccnoHaIbHON TOKyMEHTaluel Ha TOCY/1apCTBEHHOM U
MHOCTPAHHOM SI3bIKaX;

OK 11. Ucnonb3oBatk 3HaHU 110 (PUHAHCOBOM I'PaMOTHOCTH, IUTAHUPOBATh
PEINPUHIMATENBCKYIO IESTEILHOCTh B IpodecCHoHaIbHOM chepe.



[1K 2.1. Opranu3oBbIBaTh U BBIIOJHATH NOJATOTOBKY CUCTEM M OOBEKTOB K
CTPOUTENIBCTBY U MOHTAXKY;

[1K 2.2. Opranu3oBbIBaTh U BBIIOJIHATE PA0OTHI IO CTPOUTEIBCTBY U MOHTaXy CUCTEM
ra3zopacrpeieJIieHus U Ta30noTpeOiIeHtsl B COOTBETCTBUU C MPAaBUJIaMU U HOPMaMH 110
OXpaHe Tpy/a, TpeOOBaHUSAMU MOKaPHOU O0€30IaCHOCTU U OXpaHbl OKPYXKAIOIIe cpebl

[1K 3.2. OcymiecTBasATh MJIaHUPOBaHUE PAOOT, CBA3AHHBIX C AKCIUTyaTallue U PEMOHTOM
CUCTEM razopachpe/esIeHus U ra3onoTpedaeHus;

1K 3.3. Opranu3oBbIBaTh MPOU3BOJICTBO PAOOT MO IKCIUTyaTAMU U PEMOHTY CUCTEM
ra3opacrnpeieieHus U ra3onoTpeoIeHus

1.3. Heau u 3aga4uu y4yeOHOI TMCHUIJIMHBI — TPeOOBAHUSI K pe3yJbTaTam
OCBOECHUS TMCIUTIIHHBI.

Pabouast mporpamma opueHTHpPOBaHA HA TOCTHKEHUE CICAYIOMNX IeJIei:

— OCBO€HMe 3HAHUI 0 (PyH/IaMEHTANIhHBIX (PU3NUYECKUX 3aKOHAX W MPHUHIIUIIAX,
JeKAIUX B OCHOBE COBPEMEHHOM (DHM3MUECKOM KapTUHBI MHUpa; HauOoliee Ba)KHBIX
OTKPBITHSIX B 00JMacTH (PU3MKM, OKa3aBIIMX OIpelesstoniee BIUSHUE Ha pPa3BUTHE
TEXHUKU U TEXHOJIOTMH; METOJAX HAYYHOIO [TO3HAHUS TPUPOIBL;

— OBJIajleHMe YMEHUSIMU TPOBOIUTH HAONIOACHUS, TUIAHUPOBATh U BBIMOIHSTH
AKCIIEPUMEHTBI, BBIIBUTATh THUIOTE3bl M CTPOUTH MOZEIH, NPUMEHATH IOJyYEHHBIE
3HaHUA MO (U3MKe A OOBSICHEHHs] pa3HOOOpa3HbIX (PU3MUECKUX SIBICHHM U CBONCTB
BEUIECTB;  MPAKTUYECKOTO  HUCIONB30BaHUA  (PU3MYECKUX  3HAHUW;  OIECHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOI HH(pOpMAINH;

— pa3BHUTHE I03HABATEIIbHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEM B Tmpolecce NPUOOpEeTEeHUs 3HAHUW W yMEHUH 10 (QuU3HKE ©C
UCIIOJIb30BAaHUEM  Pa3jMYHbIX  HMCTOYHHMKOB  HMH(OpMAlMM U  COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHUIA;

— BOCHUTAaHHMe YOEKJIEHHOCTH B BO3MOXKHOCTH TO3HAHMS 3aKOHOB TMPUPOIbL;
WCIIONIb30BaHUs JOCTIKEHUN (DU3MKK Ha OJlaro pa3BUTHUS YEIOBEUECKOW ITMBUIIM3AIUY;
HEOOXOMMOCTH COTPYAHMYECTBA B TMPOIECCE COBMECTHOTO BBIMOJIHEHUS 3ajad,
YBOXUTEIFHOTO OTHOIIEHUS K MHEHHMIO ONMOHEHTa TMpu oOCYyKAeHUH mpobiemM
€CTECTBEHHOHAYYHOTO COAEpPKaHMs; TOTOBHOCTM K MOPAJIbHO-3THUYECKOM OLIEHKE
WCIOJb30BAaHNUS HAyYHBIX JOCTUIXKEHHM, 4YyBCTBA OTBETCTBEHHOCTH 32 3aILUTY
OKPYXKaroIIEeu Cpebl;

— HNCNOJb30BaHUE TPHOOPETEHHBLIX 3HAHWII W YMEHHWHl Uil penieHus
MPAKTUYECKUX 3a/a4 MOBCEIHEBHON XH3HU, OoOecrieueHus 0e30MacHOCTH COOCTBEHHOM
KU3HU, PAUOHAIBHOTO ITPUPOIOITIOIB30BAHUS U OXPAHbl OKPYKAIOLIEH CPEJIBI.

OcBoenue coaepxaHus y4eOHOU  mucuurmiuuHbl «@Du3uka»  obecreuynBaeT
TOCTIDKEHHUE CTYJICHTAMU CIICIYIONINX Pe3yibTaToB:

® IUYHOCHIHbBIE PE3YIbMambl OMPANCAION



1) poccuiickyro IpaXIaHCKYI0 MJIEHTUYHOCTb, NMAaTPUOTU3M, YBAXKEHHE K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH niepea PonuHON, ropaocTy 3a CBOU KpaH, CBOIO
Poauny, npoiioe u HacTosIee MHOIOHAMOHAJIBHOTO Haponaa Poccun, yBakeHue
roCyJJapCTBEHHBIX CUMBOJIOB (Tep0, diar, TuMH);

2) rpaXXJaHCKYIO MO3UIIMI0 KaK aKTHBHOTO ¥ OTBETCTBCHHOTO WICHA POCCHUICKOTO
oOIIecTBa, OCO3HAIOIIET0 CBOM KOHCTHUTYLMOHHBIE TIpaBa M OO0S3aHHOCTH,
YBaXKaIOUIET0 3aKOH M MPaBOMOPSAOK, 00JaJalollero 4yBCTBOM COOCTBEHHOIO
JOCTOMHCTBA, OCO3HAHHO IPUHUMAIOLIET0 TPAJAULIMOHHBIE HAIMOHAIBHBIE U
oO1ieyenoBevyeckre ryMaHUCTHUECKHE U IEMOKPaTHUECKHUE LIEHHOCTH;

3) TOTOBHOCTH K CiTy>KeHUt0 OTE4YeCcTBY, €ro 3aluTe;

4)chopMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KyJbTYp, a TaKKe pa3InyHbIX (JOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MecCTa B MOJUKYJIBTYPHOM MUPE;

5) chopMHPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHHUS B COOTBETCTBHH C
oOIIeYeIOBEYeCKMMHM  IIEHHOCTSIMH M HUJealaMH TIpaXkJaHCKOro 00IlecTBa;
TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIBHOW, TBOPUYECKOM M OTBETCTBEHHOM
NeSITEIbHOCTH;

6) ToJepaHTHOE CO3HAHHME WM TOBEJCHUE B MOJHUKYJIBTYPHOM MHpE, TOTOBHOCTH U
CIOCOOHOCTh BECTHM JIMAJOT C JPYTUMH  JIIOJbMH, JIOCTHMTaThb B  HEM
B3aMMOITOHUMAaHMS, HAXOJUTh OOIIUE IICJIM U COTPYIHUYATH JIUIS MX JOCTHKCHMS,
CIIOCOOHOCTh ~ TPOTUBOCTOSTH  HJCOJOTHHM  JKCTpEMH3Ma,  HalMOHAIHM3Ma,
KceHO(pOOUH, JTUCKPUMHUHAIMK IO COIMAJIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM TIPU3HAKAM W JPYTMM HETaTHBHBIM COLMAIbHBIM SIBJICHUSIM;
(ITonmyHKT B penakuuu, BBeJCHHOUN B nelicTBue ¢ 7 aBrycra 2017 roga npukazom
Muno6prayku Poccuu ot 29 utons 2017 roga N 613.

7) HaBBIKU COTPYTHHYECTBA CO CBEPCTHUKAMHU, IETHMH MJIQJIIIIETO BO3pacTa,
B3POCJIBIMU B 00pa30BaTEIbHOM, OOIIIECTBEHHO MOJIE3HOM, yueOHo-
MCCIIeI0BATEIbCKOM, MPOSKTHOM U IPYTHX BUJAX NEATEIHHOCTH;

8) HpaBCTBEHHOE CO3HAHME U MOBEACHNE Ha OCHOBE YCBOCHUS
00IIeYeIIOBCYCCKHIX [ICHHOCTEH;

9) TOTOBHOCTP U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE CaMOOOPa30BaHUIO,
Ha MPOTSDKEHUU BCEH )KU3HU; CO3HATEIILHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBHIO YCIEITHON MPOQeCcCHOHATBHON M 00IIECTBEHHOM
NeSITEIIbHOCTH;

10) scTeTrdyeckoe OTHOIIEHHE K MUY, BKIIFOUYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUIA;



11) npuHATHE U peaTU3aIiIo [ICHHOCTEH 3I0pPOBOI0 U O€30macHOro oopasa
KU3HU, TOTPEOHOCTH B (DU3MIECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHSIX
CIIOPTUBHO-03/IOPOBUTEIHLHON IEATEITLHOCTHIO, HEIPUATHE BPEAHBIX MPUBHIYCK:
KypEHHsI, YIIOTPEOJICHUS aJTKOTOJIsI, HAPKOTUKOB;

12) GepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UUECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBbIO, KAKCOOCTBEHHOMY, TaK U APYTHUX JIIOJEH, YMEHHE
OKa3bIBaTh NEPBYIO MOMOIIIb;

13) oco3HauHBII BEIOOP Oyaymiei mpodeccuu 1 BOZMOXHOCTEHN pean3aluu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIEHUE K MPOohecCUOHATbHON
NESITeTbHOCTH KaK BO3MOKHOCTU YYacTHs B PEIICHUU JTUYHBIX, OOIIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIICHAIIMOHATBHBIX MPOOIIEM;

14) chopMHpPOBAaHHOCTH SKOJOTUUECKOTO MBIIIJICHUS, TOHUMaHUS BIMSTHUS
COIMAJIBHO-3KOHOMUYECKHUX MPOLIECCOBHA COCTOSIHUE MPUPOTHON U COLIMATBHON
Cpebl; IPUOOPETEHNE OMBITAa KOJIOTO-HAMIPABICHHON NEATEbHOCTH;

15) oTBEeTCTBEHHOE OTHOIICHHE K CO3/AHHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
NIPUHATUA ~ LIEHHOCTEW CEMEWHOW JKU3HH.

* Memanpeomemuvle pe3yibmanmol.

— WCTOJNB30BaHWE PA3UYHBIX BHUJOB TI03HABATEIBHON NEATCILHOCTH ISt
peteHust GU3MYECKUX 33134, MPUMEHEHUE OCHOBHBIX METOMIOB TIO3HAHUs (HAOIIONEHUS,
OIMCaHUsl, U3MEPEHHUSI, SKCIICPUMEHTA) Il U3YUCHHS PA3IMYHBIX CTOPOH OKpPYKAIOIICH
JCHCTBUTEIBHOCTH;

— WCTOJNB30BAHWE OCHOBHBIX WHTCIUICKTyaJbHBIX  OINEPalUi: TMOCTAaHOBKH
3ama4r, (OPMYIUPOBAHUS THUIOTE3, aHAIW3a W CUHTE3a, CPAaBHEHUs, OOOOIICHHS,
CHCTEMaTH3alliH, BBISIBICHUS TPUYMHHO-CIICACTBCHHBIX CBS3€H, IOWCKAa AaHAJOTOB,
(GopMyIIMpOBaHUsT BBIBOJOB ISl U3YUYCHHsI Pa3IUYHBIX CTOPOH (PH3MUECKUX OOBEKTOB,
SIBJICHMA W TIPOIIECCOB, C KOTOPBIMH  BO3HHMKAET HEOOXOMUMOCTH CTAJIKHBATHCS B
npodeccuoHaabHOM chepe;

— yMEHHWE TCHEPHPOBATh HICH U ONPEACIATh CPEIACTBA, HEOOXOMUMBIE JUISI MX
pean3anuu;

— yMEHHUE HCIIONb30BaTh Pa3INYHbIC MCTOYHHKHU I TOJY4YeHHS (DU3HUYSCKOU
nH(pOpMaIUU, OIICHUBATh €€ JOCTOBEPHOCTb;

— yYMEHHE aHaJIM3UPOBATh U MPEACTABIATH MH(OPMAIIUIO B PA3TUYHBIX BUIAX;

— yMeHHe MyOIMYHO MPEACTaBISATH PE3YJBTaThl COOCTBEHHOTO HUCCIIECIOBAHMSI,
BECTH JUCKYyCCHHM, JOCTYTHO W TapMOHHYHO coderas cojepxkaHue u (Hopmbl
MpeICTaBIsIeEMO HHPOPMAIIHH;

* npedmemnble pe3yibmantol.

— c(hOopMUPOBAHHOCTH MPEACTABICHUA O POIHU U MecTe (PU3UKU B COBPEMEHHOU
HAay4YHOM KapTUHE MHpa; MOHMMaHuE (PHU3UYECKON CYIIHOCTH HAOIIOAaEMbIX BO
Bcenennoit siBnenuii, ponu ¢GU3MKA B (POPMHPOBAHUU KPYro3opa M (yHKIHOHATHHOU
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IPaMOTHOCTH YeJIOBEKa Ul peIIeHHs MPAKTUYECKUX 3a71ay;

— BIIAJICHUE OCHOBOITOJIAr AIOIIMMHU ($u3nYECKUMHU HOHSTHIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPUSIMU;

— YBEpPEHHOE HUCII0JIb30BaHHE (PU3NUECKON TEPMUHOJIOTUU U CUMBOJIUKH;

— BJAQJCHHE OCHOBHBIMM METOJAaMU HAayYHOTO IO3HAHUS, MCIOJIb3YyEeMbIMH B
(dusuke: HaOMIOICHUEM, ONMCAaHUEM, U3MEPEHHUEM, IKCTIEPUMEHTOM;

— ymeHHsl o0pabaTbiBaTh pe3ysbTaTbl U3MEPEHUN, 0OHAPYKUBATh 3aBUCUMOCTD
MeXay (QU3NYECKUMH BEJIMYMHAMH, OOBACHATH IOJNYyYEHHBbIE PE3yJabTaTbl U  JENaTh
BBIBO/IBI;

— c(QOpMHPOBAHHOCTh YMEHUS PEIIaTh (PU3HUECKHUE 3a1a4H;

— cQOpPMHPOBAHHOCTh yYMEHMSI NPUMEHSTh IMOJyYEHHblE 3HAHUS IS
0ObsICHEHUS! YCIIOBUM MPOTEKaHUs (PU3NYECKUX SBJIEHUHN B MPUPOAE, MPOPECCUOHATBHON
chepe U 1715 IPUHATHS IPAKTUYECKUX PELICHUI B TOBCEIHEBHOM KU3HU;

— ¢c(hOpPMHPOBAHHOCTh COOCTBEHHOW MO3UIMU IO OTHOIIEHUIO K (hU3UYECKOM
uH(pOpMaLIMY, TOTy4aeMOil U3 Pa3HbIX UICTOYHHUKOB.

1.3. KonuvecTBO 4acoB HA 0cBOeHHe padoueil mporpaMmbl y4eOHOI
AACHUTLTAHBL.

O6mwmit 00bem oOpa3zoBaTeabHON Tporpammel 184 yacoB. PaGora oOyuaromuxcs
BO B3aUMOJICHCTBUU ¢ TipenogaBateiem 160 gacos

2. CTPYKTYPA U COJAEPXXAHUE YYEFHOM JUCIIATIIMHBI

2.1. O6beM y4eOHOM JTUCHMILIUHBI U BUAbI y4e0HOH padoThl

Buja yueOHoii padoThl KoJsmn4yecTBO yacoB

OO01uii 00beM 00pa3oBaTeIbLHOI MPOrPaMMbl 184

PaGoTa o0yyarommxcsi BO B3aUMO/IeliCTBMH ¢ MpenojaBarejieM 160

B Tom uncne:

JlaGopaTopHbIe 3aHATHUS 30
[TpakTrdeckue 3aHATUS 32
[ToaroTroBka K 3K3aMeHy 8
IIpome:xxyTouHas arrecTanusi B popMe IK3aMeHA 24
CamocTtosTensHas paboTa 18

DK3aMeH 6

2.2. TemaTu4yecKkuil IVIaH U coAepkaHue y4eOHON JTUCUUIINHBbI DU3MKa

HanmenoBanue | Coaep:kaHue y4eOHOro MaTepuaJa, O6bem | Koawbl
pa3esioB U TeM | JIa0OpaTOPHbIE U MPAKTHYECKHE 3aHATHS , | YACOB | KOMIIETEH
caMoCTofiTeJIbHAsA padoTa yyamerocs i u
JIMYHOCTH
bIX
pe3yJbTa
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TOB,

(¢popmupo
BAHUIO
KOTOPbIX
crocoocT
ByeT
3JIeMEHT
nporpam
MBI
BBenenne 10
Conepxanue yueOHOTo MaTepuaa; JIP 1-
JIP15, OK
01-OK 09
1. dusrka — HayKa o npupoje. Pusnka 2
u TexHuka. dusnueckue 3aK0HbI U
I'PAaHMIIBI UX TPUMEHUMOCTH.
OCHOBHBIE ATallbl Pa3BUTHUSI HAYYHOU
KapTuHbl Mupa. CoBpeMeHHas
Hay4Has KapTUHA MUPA.
2. N3ydenne rocynapcTBEHHBIX 2
cumBOJIOB Poccuiickoit denepannm.
O06o03HaUYeHHS] U €TUHULIBI
¢usnuecknx BenuunH B CI.
[InoTHOCTH BemiecTa
3. IpakTnyeckoe 3ansaTue Ne 1. 2
Pemenue 3ana4u Ha HaXOKICHUE
Macchl, 00bEMa, IIJIOTHOCTH
BelecTna. [lepeBos BeIu4mnH B
cucremy CU (pemienre npumMepoB).
4, JlabopaTopHoe 3ansaTue Ne 1. 2
N3yuenue 3Be31HOTO HEOA C
ITOMOIIBIO ITOJBH>KHOM KapTBHI.
5. JlabopaTopHoe 3ansitue Ne 2. 2
Ornpenenenue mI0THOCTH TBEPABIX
BEIECTB.
Pazgea 1. MexaHuka ¢ 3JieMEHTAMH TE€OPHUHU 14
OTHOCHUTEJILHOCTH
Tema 1.1. Conepxanue yuyeOHOTO MaTepurana: JIP 1-
KunemaTuka JIP15, OK
01-OK 11
1. MexaHn4ecKoe IBIKCHHUE. 2

OTHOCUTENBLHOCTD JIBUKEHUS.
Cucrema oTcuéra. DJIeMEHThI
KMHEMAaTUKH MaTepHaIbHOW TOYKH.




IIpakTHyeckoe 3ansiTue Ne 2.
Pemenue 3a1ay Ha HaXOXKIEHUE
nepeMEeIEeHHsI, CKOPOCTH,
YCKOPEHHUSI IPU PAaBHOMEPHOM
IPSIMOJIMHENHOM JIBH)KEHHE.

OKCIEpUMEHTAIBHBIE OCHOBBI
CIIeIUaJIbHOU TEOPUHU
OoTHOCUTENBHOCTU. [TocTynarTsl
DitHmTeliHa. OTHOCUTENBHOCTD
OJITHOBPEMEHHOCTHU COOBITHH.
OTHOCUTENBHOCTD MMOHATHI JIJIMHBI
Y IPOMEKYTKA BPEMEHH.

Tema 1.2. Conepxanue yaueOHOro MaTepuaa;

JAunamuka

JIP 1-
JIP15, OK
01-OK 11

OcHoBHag 3agaua guHaMuku. Cuoa.
Macca. 3akonsl Herotona. Ilonstue
PEISATUBUCTCKON MaCChI
(3aBHCUMOCTB MacChl OT CKOPOCTH).
3akoH BcemupHoro tarorenus. Bec
T€Ja U HEBECOMOCTD.

IIpakTnyeckoe 3ansitue Ne 3.
Peuienne 3a1au Ha 3aKOHBI
Hprotona, 3akon BecemupHoro
TATOTEHUSL.

Tema 1.3. Coneprxanue yueOHOTO MaTepHana:

3aKO0HBI
COXpaHeHHsl B

JP 1-
JIP15, OK
01-OK11

MEXaHHuKe 1.

NMnynbce Tena. 3aKoH COXpaHEHUS
HMMITYJIbCA B KJIACCUYECKOU U
pensTUBUCTCKOM MexaHuke. Pabora
Y MOIIIHOCTb. MexaHndeckas
SHEPrus U €€ BUAbL. 3aKOH
COXPAHEHHUS SHEPTUU.

IIpakTuyeckoe 3ansitue Ne 4.
Pemenne 3amau no reopun
OTHOCHUTEJIbHOCTH Ha HAXO0XKJICHHE
Macchl 1 UMITYJIbCa TENa.

Pazaea 2. MoJsiekyasipHasi pu3uKa M1 TEPMOAMHAMHMKA

42

Tema 2.1. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH
TEOPUH

Conepxanne yaeOHOr0o MaTepuaia;

JIP 1-
JIP15, OK
01-OK 11

1. | OCHOBHBIE TI0JIOKEHUSA
MOJIEKYJISIPHO-KUHETUYECKOM




TEOPUH CTPOCHHUS BEIIECTBA U UX
OMBITHOE 0OOCHOBAHHUE.
Huddyzus. bpoyHosckoe
nBrokeHre. CHIIbl MOJIEKYIJISIPHOTO
B3auMoencTBusa. Kunetnueckas
U TIOTEHI[MAIbHAS DHEPTUS
MOJIEKYJ. ArperaTHoOe€ COCTOSTHUE
BelecTna. Mzmepenue ckopoctu
JBIDKEHUS MOJIEKYJ raza. OnbIT
[ITepHa.

Macca u pazMepbl MOJIEKYI.
KomngectBo BemecTBa. MoJib.
[ToctostnHast ABorazipo u
nocrosgsHHas JlomMunara.

IIpakTuyeckoe 3ansaTue Ne S.
Pemenue 3aga4u Ha HaXOKICHUE
KOJWYECTBA BEIIECTRBA,
KOJINYECTBA MOJIEKYJI, MOJISIPHOM
MaCChl, MacChl OJTHOM MOJICKYJIbI
BEIIIECTBA.

XapakTepucTuka razo00pa3HoOro
COCTOSIHUSA BellecTBa. Yucio
CTOJIKHOBEHMI U JTTMHA
CBOOOJIHOTO TIpoOera MOJICKYJI B
raze. JlaBnenue rasa.
Manowmetpsl. [lonsiTHe Bakyyma.
Mex3Be31HEIN Ta3.

UneanvHblil ra3z. OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU
yJealIbHOro rasza. Temmneparypa
KaK Mepa CpeaHeN KNHETHYECKOU
SHEPIrUU JBUKEHHUS MOJIEKYIL.
AOCOIOTHBIN HYIIb.
TepMmoanHamMuueckas mKajia
TEMIEPaATyp.

CBsi3b MeXKIy TEMIIEpaTypou U
KMHETUYECKON SHEPTUEN MOJIEKYJI
raza. [locroganas boapMana.
TepMoauHaMUYECKHUE TTapaMeTpPhbl
raza. O0beIMHEHHBIN Ta30BbII
3akoH. [I[pumenenue o0béMa raza
K HOPMAaJIbHBIM YCJIOBHSIM.

MOJ'IHpHaH ra3zoBas IOCTOAHHAsA.
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VYpaBuenue Kianeiipona —
Mengeneesa. IlnortHocTs
BemecTna. M3onponeccs u ux
rpaduKu.

JlaGopaTropHoe 3ansiTue Ne2.
[IpoBepka 00BETMHEHHOTO
ra3oBOro 3aKOHa.

IIpodeccuonanbHoe
OPHEHTHPOBAHHOE COAEP/KAHUE
(comeprkaHue NPUKJIATHOTO
moayJas): IlpakTudeckoe
3anaTue Ne6. Pemenue 3a1a4d Ha
ra30BbI€ 3aKOHBI.

[1K
21,22,
3.2,3.3

10.

CamocrosiTeqibHast padora.
Pemienue 3a1a4 Ha U30MPOLIECCHI,
00Bbe IMHEHHBIN ra30BbIA 3aKOH,
ypaBHeHue KnanernpoHna-
MenneneeBa, rpaduku
M30MPOIIECCOB.

Tema 2.2. OCHOBBI
TEPMOAMHAMHUKH

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 11

BayTpeHHsIs sHEprus uaeaibHOro
ra3a. Pabora rasa npu usmMeHeHHH
ero oobeMa. OuU3nUeCKuii CMBICIT
MOJIIPHOM Ta30BOM MOCTOSHHOM.

IpodeccuonaabHoe
OPHEHTHPOBAaHHOE COAEPKAHUE
(comeprkaHue NPUKJIATHOTO
monyJs): [lepBoe Hayamno
TepMoAHaMUKH. [Ipumenenue

IICPBOI'0 HaA4YaJIa TCPMOAMHAMHUKH K

u3orporeccaMm. AnnadbaTHbIN
porecc.

[K
2.1, 2.2,
3.2,3.3

CamocTosiTeqibHas padora.
Pemenne 3ama4 Ha npuMeHeHUE

IICPBOI'0 HaA4YaJIa TCPMOJHMHAMUKH B

TCIUIOBBIX IIPOHCCCax.

Tema 2.3. Arperatunie
COCTOSIHMS BellecTBa
U (pa3oBbie MepPexoabl

Conepxanue yuyeOHOTO MaTepurana:

JIP 1-
JIP15, OK
01-OK 11

[TonsiTue a3l BemiecTna.
Haceiennsiii nap 1 ero CBOMCTBA.
BzaumoperictBrue atmocdepsl u
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ruapocdepsl. Kunenue.
3aBUCHMOCTb TEMIIEPATYPHI
KUTIEHUS OT JAaBJICHHUS.
Kpurnueckoe coctosinue
BemectBa. [lonstue 06 armocdepe
TUTAHET.

2. | Bnaxxnocts Bo3ayxa. Touka pochl.
[Tpubops! 1715 onpeaeneHus
BJIQ)KHOCTHU BO3/1yXa.

3. | JIabopaTopHoe 3ansiTHe Ne 3.
OmnpeneneHre OTHOCUTEIBHOM
BJII&KHOCTH BO3TyXa.

4. | IpakTuyeckoe 3aHsitue Ne 7.
Pemienue 3amau Ha onpeeneHue
a0COJIFOTHOM M OTHOCUTEIIBLHOM
BJIQKHOCTH BO3J1yXa, TOYKH POCHI.

5. | XapakTepucTuka >KuIKoTro
COCTOSsIHUA BenlecTBa. bimkaui
MOPSAJIOK B PACIOJIOKEHUU
MoJiekyJ. [loBepxHOCcTHOE
HaTspkeHre. Cuiia MOBEPXHOCTHOIO
HATSHKEHUS. DHEPTrusl
ITOBEPXHOCTHOTO CJIOSI AKUJIKOCTH.

6. | CmauuBanue. KanuuisspHOCTb.
Kanunnsipasie siBlIeHUS B PUPOJIE
U TEXHUKE.

7. | JlabopaTopHoe 3ansiTue Ne 4.
Omnpenenenue kodhuimeHTa
TIOBEPXHOCTHOT'O HATSKCHHS BOIBI.

8. | CamocTosiTeIbHAR padoTa.
N3yuyenuem marepuaiia no Teme
Kpucrammuyaeckoe u amopdnoe
COCTOSIHUS BenecTBa. JlanpHuit
MOpAAOK. THUIbI CBSI3EH B
KpUcTaJu1ax. Buasl
KPUCTAJUIMYECKUX CTPYKTYP».

Pa3zaea 3. OCHOBBI 2JIEKTPOAMHAM KU

72

Tema 3.1.
dileKTpUYeCcKoe MmoJie

Conepxanue yaeOHOr0o MaTepuaia:

JIP 1-
JIP15, OK
01-OK 11

1. | IlonsiTue 00 JIEKTPUUECKOM IOJIE
Y €ro YaCTHBIX MPOSBICHUSIX.
MarepuanbHOCTb
AJIIEKTPOMArHUTHOTO MOJISL.

12




SIBneHne dneKTpU3aLUKU TEI.
DIIEKTPUYECKUN 3apsa. 3aKOH
COXpaHEHUS 3aps/a.
BzaumonencTBre TOYEUHBIX
3apsiaoB. 3akoH KynoHna.
DJIEKTpUYECKas TOCTOSTHHASL.

DIIEKTPUUYECKOE TI0JIE U €T0
HanpsH>KEHHOCTh. [IpuHImn
CYIIEPIIO3ULUU TTOJIEU TOUEYHBIX
3apsanoB. I'paduueckoe
n300paKeHue Mojei TOUCUHbBIX
3apsi0B.

IIpakTHyeckoe 3ansiTue Ne 8.
Pemenue 3anau Ha 3akoH KyroHa,
HANPSHKEHHOCTD AJIEKTPUUECKOTO
10JIs ¥ rpaduueckoe n3o00pakeHue
JIEKTPUYECKHUX MOJIEH.

PaGoTa no nepemerienuio 3apsja,
coBepIlaeMas CUjiaMu
anexTpuydeckoro mois. [lorenuuan
U Pa3HOCTh NMOTEHIMAI0B. CBA3b
MEXIy HaNpsHKEHHOCTBIO U
Pa3HOCTHIO MOTEHIIUATIOB.
OKBUIOTEHIIMATHHBIE
OBEPXHOCTH.

[IpoBOAHUKH U TUDIIEKTPUKH B
AIIEKTPUYECKOM IIOJIE.
Jusnextpuyeckasi IpOHUIIAEMOCTb
cpeabl. DINEKTPOEMKOCTh. Y CIIOBUS,
OT KOTOPBIX 3aBUCUT
ANEKTPOEMKOCTh. KOHIeHCATOPBI
UX COCIUHEHUS. DHEprus
AIEKTPUYECKOTO TOJIS.

IIpakTuyeckoe 3ansitue Ne 9.
Pemenne 3aga4 Ha MOTEHIUAIT
AJIEKTPUUECKOTO MOJIsI, CBS3b
MEXK1y HaNpsKEHHOCTHIO U
Pa3HOCTHIO MTOTEHITUATIOB,
AIIEKTPpUYECKasi EeMKOCTh
MIPOBOIHHUKA.

CamocrosiTesqibHas padora.
Hayunrtcs naBaTh CpaBHUTEIBHYIO
XapaKTEPUCTUKY EKTPHUUECKUX
CBOWCTB JIUDJICKTPUKOB U
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IPOBOIHUKOB B JICKTPHUICCKOM
nosie. OOBIICHATD (PUZUUECKYIO
IPUPOIY TOJISIPU3AITITU
JTUDJICKTPUKOB.

Tema 3.2. 3aK0HBI
MMOCTOSHHOI'0 TOKA

Coneprxanue yueOHOTO MaTepuaa;

JIP 1-
JIP15, OK
01-OK 11

Du3NYEeCKUE OCHOBBI
IIPOBOJAUMOCTH METAJLIIOB.
IToCTOSIHHBIN 3EKTPUYECKUN TOK U
€ro XapakKTEPUCTUKU. Y CIIOBHS,
HEOOXOAUMBIE JIJIsI BOSHUKHOBEHHUS
TOKa. DIEKTPOABMKYIIAS CUJIa.
3akonsl OMa [ yyacTKa Lenu 1
JUUTA 3aMKHYTOM LIETTH.
[IpoBOAMMOCTB M CONPOTUBIICHUE.

ConpoTuBieHUe Kak
IJIEKTpUYECKash XapaKTePUCTHKA
pe3ucropa. 3aBUCUMOCTh
COMPOTHUBJICHUS PE3UCTOPA OT
temmepatypsl. [lonsitue o
CBEPXIPOBOIUMOCTH.

[locnenoBatenbHOE, MapaieabHOE
U CMENIaHHOE COeMHEHHE
noTpeburenei suepruu. Pabora u
MOIIIHOCTh TIOCTOSIHHOTO TOKa.
3akoH Jxoyuns - JleHna.

JlabopaTopHoe 3ansaTHe Ne 5.
Ornpenenenue TepMUYECKOTO
Ko2(PUIIMEHTA CONTPOTUBIICHHUS
MEJIH.

JlabopaTopHoe 3ansTHe Ne 6.
Onpenenenue IJ1C 1 BHYTpEHHETO
CONPOTUBIICHUSI UCTOYHUKA
AIEKTPUYECKOU SHEPTUMH.

IIpodeccuonaabHoe
OPMEHTHPOBAHHOE COIEPKAHUE
(comep:xaHue MPHUKJIATHOIO
monyJsi): IlpakTuyeckoe 3aHsiTHE
Ne 10. Pemienue 3a1au Ha pacyer
1enel NOCTOSTHHOTO TOKaA.

[K
2.1, 2.2,
3.2,3.3

JlaGoparopHoe 3ansiTue Ne 7.
Onpenenenue yaeabHOTO
CONPOTHUBIICHUS] TPOBOIHUKA.
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8. | CamocTosiTe/ibHAsI padoTa.

dbopmyn paboThI, MOIITHOCTH U
3akoHa /[xoynsa-JleHua.

Pemenue 3a1au Ha npuMeHEHUE

Tema 3.3.
JJIeKTPUYECKHI TOK
B Pa3JIMYHBIX cpeaax

ConeprkaHue yueOHOT0 MaTepuana:

JIP 1-
JIP15, OK
01-OK 11

1. | DnexkTpuyeckuil TOK B
AIEKTPOJIUTAX. DIEKTPOJIN3.
[lepBoiii 3axonH Papajnes 1A
JNEKTPONIN3A.

Bropoii 3axkon Papanes ais
anekrtpoausa. [Ipumenenue
AJIEKTPOJIN3a B TEXHHUKE.

2. | JlabopaTopHoe 3ansTHe Ne 8.
Onpenenenue

MEJIH.

QJICKTPOXUMHYCCKOI'O S9KBUBAJICHTA

3. | DIEeKTpUYECKUM TOK B Ta3ax.
CamoCTOSITENBHBIN U
HECaMOCTOSITEIIbHBIN pa3psiibl.
[Tna3zma. DaeKTpU4eCcKuii TOK B
BakyyMme. TepMOaIeKTpoHHas
SOMUCCHS.

4. | CamocTosiTeJibHas padoTa.

3akoHOB Dapajes 1
AJIEKTPOJIN3A.

Pemenue 3a1au Ha mpuMeHEHHE

5. | CamocrosiTesibHAsA padoTa.

JNEUCTBUS JIEKTPOHHO-ITYYEBOU
TPYOKH.

N3ydenue cyTu TepMO3IEKTPOHHOM
SYMHUCCHUU, CBOMCTB 3JIEKTPOHHBIX
IIy4YKOB, YCTPOWCTBA U IPUHLIMATIA

Tema 3.4.
MarauTHoe moJie

Conepxanue yaeOHOro MaTepurana;

JIP 1-
JIP15, OK
01-OK 11

1. | OTkpbITHE MaTHUTHOT'O MOJIS.
[TocTosiHHBIE MATHUTHI U
MarHUTHOE TO0JIe 3eMJIU.
I'paduueckoe nzobpaxxenue
MAarHuTHBIX noJien. [IpaBuno
IPABOTO BUHTA.

2. | BzaumoneiictBue ToxkoB. Crita
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B3aMMO/ICHCTBHS MapalIeIbHBIX
TOKOB. MarHuTHas MPOHUIIAEMOCTh
cpepl.

3. | JleiicTBHE MarHuTHOTO OIS Ha
IIPOBOJIHHUK C TOKOM. 3aKOH
Amnepa. MarauTHasi UHIYKIIHSL.

4. | IIpodeccuonaibHoe
OPHEHTHPOBAHHOE COAEP/KAHUE
(copep:kaHHMe NPUKIATHOIO
monayJis): IllpakTudyeckoe 3ansaTne
Ne 11. Pemenne 3anau Ha
MarHUTHYIO MPOHUIIAEMOCTh
Cpelibl, THAYKIIMIO MarHUTHOT'O
IIOJISI TOKOB, CUJTY B3aUMOJICUCTBUS
napajuiesIbHbIX IPOBOIHUKOB C
TOKOM, CUJTy AMIiepa.

[K
[1K
21,22,
3.2,3.3

5. | Pabora npu nepemenieHun
MPOBOJHUKA C TOKOM B MAarHUTHOM
noyie. MarHuTHBIN ITOTOK.

6. | Hamps>keHHOCTh MarHUTHOTO TTOJIS.
MaruuTtHbIe CBOMCTBA BEMIECTBA.
[Tonstue ['ucrepesuca.

7. | JeicTBHE MarHUTHOTO TOJIS HA
JIBYOKYIIMiica 3apsan. Cuia
JlopeHna. [[Buxenue 3apsoKeHHON
YaCTHUIIBI B MATHUTHOM IIOJIC.

8. | IpakTuyeckoe 3anaTue Ne 12.
Pemenne 3a1a4 Ha HaNPsHKEHHOCTD
MarHUTHOTO TTOJISI MAKPOTOKa,
paboty cuin AMIriepa, MarHUTHBIH
IIOTOK, cvity JlopeHna.

Tema 3.5.
JJIeKTPOMATHUTHAS
UHIYKIHS

Conepxanue yaeOHOro MaTepuaia;

JIP 1-
JIP15, OK
01-OK 11

1. | [loTrokocuemieHue u
WHJTYKTUBHOCTb.
DJIEKTpOMarHUTHAs UHIYKITHS.
OJ1C uHAYKIIUM, BOZHUKAIOIIIAS B
MPSIMOJIMHEHHOM MPOBOJAHUKE TIPH
€ro JIBUYKCHUH B MAarHUTHOM TIOJIE.
[IpaBuno npaBoi pyku.

2. | IpakTHyeckoe 3ansaTue Ne 13.
Pemenne 3amad Ha HaXOXKICHUE
IToTokocuennenus,
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WHJIYKTUBHOCTH, 3HaueHus JJ1C
WHYKIIUH, BO3HUKAIOIIEH B
IPSIMOJIMHENHOM MPOBOJHUKE MPU
€ro JIBIJKCHUU B MAarHUTHOM IOJIC.
[IprumeHenue nmpaBuiia npaBou

PYKH.

3. | Onbitel @apajnes. 3akoH
AJIIEKTPOMArHUTHOM MHTYKIIHH.
[IpaBuno Jlenna.

4. | IlpakTnyeckoe 3aHsaTHe Ne 14,
Pemenue 3aauy Ha onpezeieHue
OJC nnnykunu. [Ilpumenenue
3aKoHa JIeHna /i onpeneneHus
HaAIpPaBJICHUS] UHIYKIIMOHHOTO
TOKA.

5. | [lonsiTue 00 AIEKTPOMArHUTHOM
teopuu Makcsenna. Buxpesoe
BJIEKTPUYECKOE TOJIE.
OTHOCHUTENBHBINA XapaKTep
BJIEKTPUYECKUX U MAarHUTHBIX
MoJjIeH.

6. | Camounnaykius. 2J1C
CaMOMHAYKIMH. IHIYKTUBHOCTB.
DHeprusi MAarHUTHOT'O TIOJIA.

7. | IlpakTHyeckoe 3ansiTue Ne 15,
Pemenue 3agau mo remMam
«Buxpesbie Toku. IJ[C
CaMOMHAYKINHU. DHEPTUS
MarHUTHOT'O IOJISL.

Pa3nea 4. Kosie0anus v BOJIHBI

22

Tema 4.1.
JIeKTPOMATHUTHBbIE
KO0JICOAHUS M BOJIHBI

Conepxanue yaeOHOr0o MaTepuaa;

JIP 1-
JIP15, OK
01-OK 11

1. | ITorsTue 06 ycTpoicTBe
WHYKIHOHHBIX T€HEPATOPOB.
[lepeMeHHBIN TOK U €r0
nojayyeHnue. /lencTpyromue
3HAYEHUs TOKA U HATIPSHKCHUS.
MoIHOCTh NEPEMEHHOTO TOKA.
[IpeobOpazoBanre mepeMeHHOTO
toka. Tpancdopmarop.

2. | CBOOOHBIC DIICKTPOMArHUTHBIC
KoJieOaHUs B KOHTYpeE.
[IpeBpaiieHue sHeprum B
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3aKpBITOM KOJIEOaTEIbHOM
KoHType. Dopmyna TomcoHna.
CobOcTBeHHas yacToTa KojaeOaHuii B
KOHTYpE. 3aTyXarouue
AJIEKTPOMAarHUTHBIE KoJieOaHus
BbIHyX/1I€HHbBIE AJIEKTPOMAarHUTHBIE
Kosie0aHusl. DIEKTPUUECKUM
pe3oHaHC. TOKM BBICOKOM YaCTOTHI.

3. | DAEKTpOMAarHuTHOE MOJIE U €T
pacnpocTpaHeHHUe B BUJIE
AJIEKTPOMArHUTHBIX BOJIH (TE€OpHS
Makcgemna). OTKpBITBIN
K0J1e0aTeIbHbIN KOHTYpP Kak
UCTOYHUK JIEKTPOMArHUTHBIX
BoJIH. CBoOlicTBa
ANIEKTPOMArHUTHBIX BOJH.
duznyeckrue OCHOBBI PaJHOCBS3H.
N3ob6petenue paano
A.C.IlontoBeiM. Pagno
TesierpadHas cBsi3b. AMIUTUTYIHAS
MOJTYJISILUSI.

4. | JlabopaTopHoe 3ansiTue Ne 9.
Co6opka 1 HacTporKa IPOCTEHUIIIEeTO
paguonpUEMHUKA.

Tema 4.2. BostHoBast
OINTHKA

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 11

1. | DnekrpoMarHuTHas npupoaa
cBeTa. CKOpOCTH CBETA.
3aBUCUMOCTb MEXAY ITMHON
BOJIHBI M YaCTOTOU
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

2. | Ilpunnum [roiirerca. 3aKoHBI
OTpaXEHHUS U TIPEJIOMIICHHUSI CBETA.
du3nyeCKU CMBICTI ITOKa3aTes
npenomieHus. [lonHoe oTpaxeHue
CBeTa.

3. | JIabopaTopHoe 3ansaTue Ne 10.
Onpenenenue nmoxkasaTess
TIPEIIOMIICHHS CTEKJIA.

4. | KorepeHTHOCTb U
MOHOXPOMATUYHOCTb.
Nurtepdepennus u qudpaxnus
cBeTa. JludpakunonHas pemeérka.
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JlnbpakurOHHBIN CIEKTP.

JlaGoparopHoe 3ansitue Ne 11.
Onpenenenue IIMHBI CBETOBOU
BOJIHBI C TIOMOIIBIO
Tu(GpaKIMOHHON PEHIETKY.

CamocrosiTeqbHas padora.
N3yyenuem Marepuana o teMe
«ITosspuzanus. [lonsarue o
rosiorpaduu. [lonstpousibl U ux
IIPUMEHEHHEY.

Paszpnea S. KBanroBas ¢pusuka

10

Tema 5.1. KBanToBasi
ONTHKA.

Copeprxanue yueOHOro MaTepHaa:

JIP 1-
JIP15, OK
01-OK 11

KBanToBas npupoja csera.
I'mnoresa Ilmanka. BHenmHuit
doTornexTpruueckuit 3 eKT.
OnbiTel A.I'.CToneToBa. 3aKOHBI
BHEITHETO (DOTOIICKTPUICCKOTO
addekra. YpapHeHue DHIITEHHA
JUTsE POTORIIEKTPUYECKOTO
addexra. DOTOIITEMEHTHI.

IIpakTuyeckoe 3ansitue Ne 16.
O6mbsicuenue Gpotodddexra Ha
OCHOBE KBaHTOBOU TEOPHH.
Pemenue 3agau mo reme
«BHemHui GoTOIIEKTPUICCKUN

ahdexTy.

Tema 5.2. ®Puzuka
aToMa U AaTOMHOI'0

sapa.

Coneprxanue yueOHOTO MaTepHaa:

JP 1-
JIP15, OK
01-OK 11

EcTtecTBeHHast paguo0akTUBHOCTh U
e€ Buabl. Mozens aTtoma
Pezepdopna u bopa. Uznyuenue u
MOTJIOIIEHUE SHEPTHUU aTOMOM.
[IpoucxoxaeHne CeKTpoB
UCITyCKaHUS U MOTJIoNeHus (1o
teopun bopa). 3akoH
pPaaMOaKTUBHOTO pacraja.

JlabopaTopHoe 3ansiTue Ne 12.
Habnroaenue criomHoro u
JMHEHNYATOro CIEKTPOB
WCITYCKaHMS Pa3IMYHBIX Ta30B.

CamocTosiTeJIbHAs paﬁoTa.
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N3ydyeHuem Marepuana o reMam
«CocTaB aToMHBIX saep. OTKpbITHE
IIO3UTPOHA U HEUTPOHA. S nepHbIe
cunbl. llennas anepHas peakuus
JEICHUSY.
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2. YCJOBUSA PEAJIMBAIIMU YYEBHOM JUCIHUATLIUHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY
o0ecre4YeHHUI0

Peanuzanus yueOHON JUCHUIUIMHBI TPEOYET HAIMYMS y4eOHOro KabuHeTa —
naboparopun «Duszuka.

O6opynoBaHue yuyeOHOTO KaOUHEeTA:

- MOCaJI0YHBIC MECTA MO KOJIMYECTBY O0YUYaIOIINXCS,

- pabouee MeCTO MpernogaBaTes;

- KOMIUIEKT Y4eOHO-HANISITHBIX TTOCOOUH, TIJIaKaTOB,;

- 000pyOBaHKE ISl BBIMOJIHEHUS JIAOOPAaTOPHBIX padoT;
1.06opyoosanue o0buje20 Ha3Ha4eHus:

JloTku a1 XpaHeHus 000pyI0BaHUS

HcTouHrKY NOCTOSHHOTO U epeMeHHoro Toka (4B, 2B)
barapeiHblii HCTOYHUK ITUTAHUS

Becwi yuebHbIe ¢ THpsSIMU

CexyHi0MepbI

TepMoMeTpsl

[lITaTuBsI

[uuHApBl U3MEPUTENbHBIC (MEH3YPKH)

2. Obopyoosanue 0151 PpOHMANLHBIX 1AOOPAMOPHBIX paboOm.:
HabGops! mo mexanuke

HaGops! o MonekynsipHO# pu3nKe U TepMOIUHAMUKE
HaGopp! 110 25IeKTpUIeCTBY

HaGops! 1o ontuke

3.0moenvHbie npubopsl u OONOIHUMETbHOE 000PY08AHUE:
Mexanuka

JlnHamoMeTphl

XKenoba qgyroobpasusie

Kemoba npsmbIe

Habop rpy30B 1o MmexaHuke

HabGop npyxuH ¢ pa3nuuHO# )KECTKOCTHIO

Ha6op ten paBHOro 00bEMa 1 paBHOM MacChl

[Tpubop nmst u3ydeHus: ABUKESHUS TEN 11O OKPYKHOCTH
[Tpubops! 1151 M3ydeHUS MPSIMOIMHEHHOTO TBYKCHUS TEIT
Poruar-nuneiika

Ha6op no uzyuenuto npeodpa3zoBaHusi FHEPTUuu, padOThl U MOLTHOCTH
Moanekynapnaa puzuxka u mepmoouHamuka
Kanopumetpsr

HaGops! Ten no kagopumMeTpuu
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HaGop nns uccienoBanus U30MpoIECCOB B ra3zax

HaGop BeniecTs 715 vcclieIOBaHMs TUTABICHUS U OTBEPECBAHUS

Ha6op nosocoBoii pe3uHbl

Harpesarenu anekrpuyeckue

Inekmpoounamura

AMIiepMeTpbl Ja00paTOPHBIEC C MPEACIIOM U3MEPEHUsT 2A sl UBMEPEHUS B LIETISIX
MOCTOSTHHOTO TOKa

BonbT™meTphl 1abopaTopHbI€ ¢ MpeesioM u3MepeHus: 6B 11 u3MepeHus B HEemnsix
MOCTOSIHHOTO TOKa

Karymka-moTok

Kiroun 3ampbikanus Toka

Kommnacsl

KoMriekTsl IpoBOIOB COETMHUTEIBHBIX

HaGop npsimMbix 1 1yrooO6pa3HbIX MarHUTOB

MusnuamMiepMeTpsl

MynbTUMETpBI TUGPOBHIE

Ha6op no anextponuzy

HaGops1 pe3rcTopoB npoBoIOYHbIE

[TorenunomeTp

[TpuGop nnst HAOMIOACHHS 3aBUCUMOCTH CONIPOTUBIICHUSI METAJIIOB OT
TEMIIEPATypPbl

PannokoHCTpyKTOp i1t COOPKH pauoNPUEMHUKOB

Peocratsl mosi3yHKOBBIE

[IpoBoIIOKa BEICOKOOMHAs Ha KOJOJKE JJIsI U3MEPEHUSI YAEIbHOIO COMTPOTUBIICHUS
DNEKTPOMarHuThl pa300pHBIE C JETATSIMU

JlecTBytomas MOAEIb IBUTATENS-TEHEPATOPA

Onmuka u keéanmoesasn Quzuka

DKpaHbl € MIETbIO

[mockoe 3epkaiio

Komrekr nun3

[Tpubop nnst u3MepeHus IIUHBI CBETOBOM BOJHBI C HAOOPOM TU(PPAKITUOHHBIX
pEeLIeTOK

HabGop andpakiinoHHBIX PemeToK

HcTounuk cBeTa ¢ TMHEHYATBhIM CIIEKTPOM

[Tpubop nmnst 3akuraHus CIEKTPATBHBIX TPYOOK ¢ HAOOpOM TpyOOK
CrnexTpockor 1a00paToOpHbIit

Kommekt hotorpaduit Tpexos 3apsixeHHbIx yacTull (H)

Jo3zumerp
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3.2. IlepevyeHb peKOMeHyeMbIX Y4eOHbIX U31aHMIA, JONMOJTHUTEIbHOM
JIUTEPATYPhbl © HHTEPHET-PeCypPcoB

1. Knanos JI.C. ®uzuka nns ccyson: yue0./JI.C. XKnuanos, I'.JI. XKganos — 5-¢
u31., cTep., nepeneyartka ¢ u3g. 1987 r. — M.: Anbsnc, 2018.

2. MuHckni, A. A. dnsuka : yuebHuk / A.A. NMuHckui, I.10. FpakoBCKuUiA ; noa o6,
pea. HO.W. Ouka, H.C. Nypblweson. — 4-e usg,., ucnp. — Mocksa : POPYM :
NMHDPA-M, 2021. — 560 c. — (CpeaHee npodeccnoHanbHoe obpasoBaHue). -
ISBN 978-5-00091-739-8. - TeKcT : aneKTpOoHHbIN. - URL:
https://znanium.com/catalog/product/1150311 (pata o6paweHus: 20.01.2022). —

Pexkum gocTyna: no nognucke.
3. Kucenesna, I'. I1. ®usuka : yue6. nocobue / I'. I1. Kucenesa, B. M. Kucenes. -
Kpacnosipck : Cub. penep. yu-t, 2011,

4. Tapacos, O. M. ®u3uka: nabopatopHbie paboTbl C BONPOCaMM M 3a4aHUAMM :
yyebHoe nocobue / O.M. Tapacos. — 2-e usa., ucnp. u gon. — Mocksa : POPYM :
NHDPA-M, 2020. — 97 c. — (CpeaHee npodeccnoHanbHoe obpasoBaHue). - ISBN
978-5-00091-472-4. - TeKcT : aNeKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1045712 (paTa obpaiieHus: 20.01.2022). —
Pexxum gocTtyna: no nognucke.

5. COOpHHUK 3a/1a4 U BOMPOCOB 110 (HU3UKE JJIs CPETHUX CIIell. y4ueO.

3aBenenuii/[lon pen. P.A.I'mankoBoii.-M., 2008 /244.

6. Msxumes [".51., byxoBues b.b., Corckuii H.H. ®u3uka 10 k1. (KOMIUIEKT C
AJIEKTPOHHBIM TIpuiIokeHueM). -M.: IIpocsemienue, 2011.

7. Msxumes I"41., ByxoBues b.b., Corckuit H.H. ®u3uxka 11 k1. (KOMIIEKT €
AJIEKTPOHHBIM TIpuioxkeHueM). -M.: IIpocsemienue, 2011.

8. PeimkeBuu A.I1. Coopnuk 3amau no ¢pusuke 10-11 xmace. -M.: [Ipocsemenue,
2008.

9. http://www.infoline.ru/g23/5495/physics.htm - Caiit «®u3nka B aHUMAIUAX)
Caiit comepuT aHUMAaIUH (BUAeo(PparMeHThI) IO BCEM pazzesiaM (PU3NKH.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOM JUCHUILIAHBI

KoHTpo/ib 1 o1eHKa pe3yabTaToB YCBOCHHS Y4€OHOM TUCHUTIIMHBI
OCYIIECTBIISIETCS IIPETIO/IaBaTENEM B MPOIIECCe NPOBEACHUS MPAKTUYECKUX 3aHATUH,
71a00PaTOPHBIX 3aHITHM, BHIIOJIHEHUS 00yUYalOIUMUCA HHIUBUYaJIbHBIX 3aJJaHUM, TIpU
MIPOBEPKE CAMOCTOATEIBHOM pabOThI CTYEHTOB, a TAK K€ B XOJI€ IPOBEACHUS SK3aMEHA.

Pesyabrarsl 00yyeHust
(ocBOEHHBIE YMEHMS, YCBOCHHbIE
3HAHUA)

@®opMBbI U METOAbI KOHTPOJIA U OLEHKH
pe3yJibTaToOB 00y4eHM s

Memanpedmemubte:

- HCTIOJIB30BAHKE PA3INIHBIX BUIOB
MO3HABATEJIbHOMN JIEATEILHOCTH IS
penieHust PU3NISCKUX 3ajad, MPUMEHEHUE
OCHOBHBIX METOIOB IO3HAHHUS
(HabmrofieHUS, ONTUCAHUSI, U3MEPECHHUS,
IKCIIEPUMEHTA) JUIS U3YUCHUS Pa3InIHBIX
CTOPOH OKPYXAarOIICH IeHCTBUTEILHOCTH;
- HCIIOJIb30BAHME OCHOBHBIX
WHTEJUICKTYyaJIbHBIX OTepaIlnii:
IIOCTAaHOBKU 3a7ayd, (OPMYJIUPOBAHUS
TUIIOTE3, aHAJIN3a U CHHTE3a, CPABHCHUS,
000011eHMs1, CUCTEMATHU3aIiH, BBISIBIICHHUS
NPUYUHHO-CJICJICTBCHHBIX CBSI3€H, TTOMCKA
aHaJIOroB, (HOPMYJIUPOBAHUS BHIBOJIOB IS
U3yYCHUS Pa3IMYHbBIX CTOPOH (PU3NYECKHUX
00BEKTOB, SIBIICHUI U TPOIECCOB, C
KOTOPBIMH BO3HHKACT HEOOXOAUMOCTD
CTAJIKUBAThCSA B MPOodheCCHOHATBHON
cthepe;
- YMCHHUE TCHEPHUPOBATH UJCH U
OIpENeNATh CPEACTBA, HCOOXOMUMBIC IS
UX peaau3aliu;
- YMEHHE UCTIOIb30BaTh Pa3InYHbIC
WMCTOYHHUKHU IS MOJyYeHUs (pu3ndecKoi
nH(OPMaIIMK, OIICHHBATH €€
JOCTOBEPHOCTD;
- YMEHHE aHAJIM3UPOBATH U TIPEJICTABIISATH
WH(pOpMAITHIO B Pa3TUYHBIX BHJIAX;
- YMEHHE MyOJIMYHO TIPEJICTABIIATH
pe3yNIbTaThl COOCTBEHHOTO MCCIICIOBAHUS,
BECTH JUCKYCCHH, JOCTYITHO U
TAPMOHHYHO COYETasl COIEp)KaHUE U
¢dbopmbl ipezicTaBIsieMoi HHPOPMAIIHH;

MIPAKTHYCCKHUE 3aHATHUS, BBITIOTHCHHE
WHAUBUAYATbHBIX 3aaHHUHA

BBITIOJTHCHUE KOHTPOJIBHBIX padoT,
HaAOJIFOJIEHUE 34 BBHIITOJIHEHUEM
1a00paToOpHBIX PadOT, 3aIIKTa JIOKIAJIOB,
DK3aMeEH.

npeomemmbsle:

- c(OPMUPOBAHHOCTH MPEJICTABICHUI O

MPAKTUYICCKUC 3aHATHS, BBITIOJTHCHUC
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poniu ¥ MecTe (U3UKUA B COBPEMEHHOM
Hay4YHOU KapTHHE MUpPa; TOHUMAaHUE
(hU3UUECKOM CYITHOCTH HAOIIOIAEMBIX BO
Bcenennoil siBinenuii, poiau GU3NKH B
(hopMUpPOBaHUU KPyro3opa u
(yHKIIMOHAILHON TPaMOTHOCTH YEJIOBEKa
JUTSI pEIlIeHUs] TIPAKTUYECKUX 3a]1a4;

- BJIaJICHHE OCHOBOIIOJIATraloIIUMHU
(hU3UYECKUMU TTOHSATUSAMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TEOPUSIMHU; YBEPEHHOE UCIIOJIb30BAHUE
(hU3UYEeCKOl TEPMHUHOJIOTUU U
CHUMBOJIUKH;

- BJIaJICHHE OCHOBHBIMH METOAAMHU
Hay4YHOTO TO3HAHUS, UCTIOJIb3YEMbIMH B
¢dusuke: HaOMIOIEHUEM, ONTMCAHKEM,
HU3MEPEHHUEM, DKCTIEPUMEHTOM;

- yMeHHsI 00pabaThIBaTh PE3yJbTaThI
W3MEpeHU, 0OHApyXKUBaTh 3aBHUCHUMOCTH
MEXIy PU3NUYECKUMH BEIUYHMHAMH,
0OBSCHATH TTOJYYCHHBIC PE3YJIBTATHI U
JIeJIaTh BBIBOJBL;

- cOpMUPOBAHHOCTH YMEHHUS pelIaTh
buznueckue 3a1a4u;

- cOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH
NOJTyYEHHBbIE 3HAHUS JUIsl OObSICHEHUS
YCIIOBUI MPOTEKaHUsl (PU3NUECKUX
SBJICHUU B MIpUpoOJIe, TpodhecCuOHANTbHON
chepe U 115 IPUHATUS TPAKTUYECKUX
pELIEeHUH B IIOBCEIHEBHOM KU3HU;

- ¢(hOPMHPOBAHHOCTH COOCTBEHHOM
MO3UIMH 0 OTHOIICHHIO K (PU3HUECKOM
uH(pOpMaIIUY, TTOTy4YaeMOoil U3 pa3HBIX
HMCTOYHHKOB.

WHINBUAYaTbHBIX 3aaHHIH

BBITIOJTHEHUE KOHTPOJIBHBIX padoT,
HaOJIIO/ICHNE 32 BBITIOJTHEHUEM
1a00paTOPHBIX PadoT, 3aIUTa JOKIAI0B,
IK3aMEH.
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