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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbI
YUYEBHOM JUCHUIIJINHBI
OV ]1.02.03 ®usunka

1.1. ObaacTh NpUMEeHEHUsI MPOTrPAMMbI

PabGouass mporpamma y4ueOHOW IUCHMIUIMHBI SIBJISETCS YacThIO OCHOBHOMU
npodeccruoHabHON 00pa30BaTeIbHOM MPOrpaMMBbI, Peau3yeMOoi MPHU MOJTOTOBKE
CIICIMAIIUCTOB cpeqHero 3BeHa 1o crnernuaibHoctu 09.02.07 MudbopmannoHHbIe
CHUCTEMBI U TIporpamMmupoBanue. [IporpamMma yueOHON JUCITUTUIUHBI « DKOHOMHUKA»
paspaborana ¢ yderom TpeboBanuii ®PI'OC cpennero oOmiero oOpa3oBaHMS,
MPEABABISIEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yibTaTaM OCBOCHHUS y4eOHOU
TUCIUTUINHBL «Du3nKa», B COOTBETCTBUM ¢ «PEeKOMEHIaIMsAMH 10 OpraHu3aluu
MOJIYYCHHUSI  CpemHero  oOmero  oOpa3oBaHMS B TpeleiaX  OCBOCHUSA
00pazoBaTenbHBIX MPOTPAMM CpeHEro MpodecCuoHaTBHOTO 00pa3oBanms Ha Oa3e
OCHOBHOTO 00ImIero ooOpaszoBaHus...» (MUcbMO JlemapTameHTa TOCYyAapCTBEHHOU
MOJIMTUKU B chepe MoAroToBku padounx kaapos u JII1IO Muno6pnayku Poccun ot
17.03.2015 Ne 06-259), npumepHO TporpamMmoii 001eo0pa3oBaTeIbHON YUeOHOM
muctuiinael «Dusuka» (aBtop B.®.JImutpuena, ®I'AY «DUPO», 2015 1.) ¢
Y4ETOM TEXHHUYECKOT0 MPOdUIIS MOJydaeMoro mpohecCUOHAIBbHOTO 00pa3oBaHusI.

1.2. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH MNpo¢ecCMOHAIbHOM
o0pa3oBaTe/IbHOM NMPOTrPaMMBbI

O6meobpazoBarenbHas  y4yeOHas aucnuminaa OVY][.02.03  dwusmka
OTHOCUTCA K 00s3aTeNbHOM mpeaMeTHoN oOmactu «EcTecTBeHHBIE HAyKU» B
cootBercTBUM ¢ PI'OC COO u BXoauT B 001me00pa30BaTEIbHbIN UK Y4eOHBIX
TUCITUTUINH, U3y4JaeTcs Ha TPO(HIEHOM ypOBHE.

1.3. TpeﬁoBaHI/m K pe3yJbTaTaM 0CBOCHUA NUCHUIIJIUHBI

Copmepxxanne mporpamMmbl  «®Du3ukKa» HampaBlIeHO Ha JIOCTHKEHHUE
CIIETYFOIINX TIeTICH:

— OCBOCHHWE 3HaHWA O (QyHIAMEHTAIBHBIX (U3UUECKUX 3aKOHaX U
NPUHIMIAX, JIEKAIIMX B OCHOBE COBPEMEHHOW (U3NYECKOW KapTHHBI MHPA;
HamOoJiee BaXXHBIX OTKPBITUSX B 00JIacTH (DU3UKH, OKA3aBIINX OMPEACISIOINIee
BIUSHAE HA Pa3BUTHE TEXHUKU M TEXHOJOTHUU, METOJAaX HAyYHOTO TMO3HAHUS
PUPOBL;

— OBJIaJICHWE YMEHHUSMH TIPOBOJUTH HAONIOACHUS, IUIAHUPOBATh U
BBITIOJTHATH SKCIIEPUMEHTHI, BBIIBUTATh TUIIOTE3Bl U CTPOUTH MOJCIH, TPUMEHSTh
MOJIYYCHHBIC 3HAHUA TO0 (DU3WKe I OOBSICHEHHS Pa3HOOOpa3HBIX (PU3MIECKUX
SIBJICHMA M CBOMCTB BEINECTB; MPAKTUYECKUA HCIIOIH30BaTh (PU3MUECKHUE 3HAHUS,
OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(POpMAITNH;



— pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATBHBIX U TBOPUECKUX
CIIOCOOHOCTEW B TMpoIlecce MPUOOPETEHUS 3HAHWN W yMEHUH 1o (u3uKe C
WCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHMKOB HWH(MOpPMAIMU W  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;

— BOCIIUTaHUE YOSKIEHHOCTH B BOZMOXKHOCTH ITO3HAHUS 3aKOHOB MTPUPOJIBI,
UCIIOJIb30BAHUSL JTOCTIDKEHUM (GU3MKKM Ha OJaro pa3BUTHS  YEJIOBEUECKOU
IUMBUIIM3AIMHY; HEOOXOJUMOCTH COTPYJHUYECTBA B IMPOIECCE COBMECTHOIO
BBINIOJIHEHUS 33J1a4, YBAXUTEJIBHOIO OTHOILIEHUS K MHEHHUIO OIIMOHEHTa MpU
o0Cy X /IeHUH TPOoOJIEeM ECTECTBEHHOHAYYHOTO COJAEp)KaHUs; TOTOBHOCTH K
MOPAJTbHO-3TUYECKOW OIIEHKE HCIIOJIb30BaHMSI HAYUYHBIX JOCTHIKCHHMM, YyBCTBa
OTBETCTBEHHOCTH 3a 3alllUTy OKPY>KaIOLIeil cpebl;

— HCTOJIb30BaHUE MPUOOPETEHHBIX 3HAHMM W YMEHHA JUIsl PEIICHUS
OPAKTUYECKUX 3aJad IOBCEJHEBHOM KU3HH, oOOecrnedyeHus Oe30MacHOCTU
COOCTBEHHOM KHM3HHU, pAIMOHAJIBHOIO MNPHUPONONOIB30BAHUS M  OXpaHbI
OKpYy Karolier cpeapl 1 BO3MOKHOCTh MPUMEHEHUSI 3HAHWM MpU PElIeHUH 3ajad,
BO3ZHMKAIOLIUX B MOCIEAYIOIEH npodeccnoHanbHOU JesATeIbHOCTH.

OcBoeHue cojepkaHusi yuyeOHOW AUCHUILIMHBI «Du3nKa» Mpearnosaraet
JOCTH)KEHHUE 00YUaIOIMMUCA CIAEAYIOIIHNX PE3YIbTATOB:

JUYHOCHDIX!

— YyBCTBO FOPJIOCTH U YBOKCHHS K HICTOPUU U JJOCTHKEHUSIM OTEYECTBEHHOM
¢dbusnueckoil Hayku; (U3MYECKHM TPaMOTHOE TOBEJCHHE B MNPO(ecCHOHATBLHON
JESTENHLHOCTH U OBITY TIPH OOpaIlleHnH ¢ TPUOOpaMu M YCTPOMCTBAMU;

— TOTOBHOCTb K MPOJIOHKEHUIO 00pa30BaHuUs U MOBHITIICHUS KBaTU(DUKAIUH B
n30paHHOW TPOQECCHOHATLHON NIEATETbHOCTH U OOBEKTHMBHOE OCO3HAHHUE POJIU
(bU3HUECKUX KOMIIETCHIINI B 3TOM;

— YMEHHE HCMOJb30BaTh JOCTIKEHUS COBPEMEHHOW (PU3NYECKON HAYKH U
(bU3HYEeCKUX TEXHOJOTUH ISl TOBBIIMICHUS COOCTBEHHOTO WHTEIUICKTYaIbHOTO
pa3BuUTHUS B BEIOpaHHON PO(ECCHOHATBHON AeSITEbHOCTH;

— YMEHHUE CaMOCTOSTENIbHO J00bIBaTh HOBBIC JIA ce0s1 (pU3nUYECKUe 3HAHUS,
WCTIOJIB3YSI IJISl ATOTO TOCTYITHBIE UCTOYHUKH MH(POPMAIIHH;

— YMEHHE BBICTpAaUBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHUSI B KOMaH/IE 110
pelIeHnto 00IIKX 3a/1aY;

— YMEHHE YIPaBJISATh CBOCU MO3HABATEIBHOM NESITEIbHOCTHIO, MPOBOAUTD
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O UHTEJUIEKTYaJIbHOT'O Pa3BUTHS;

MemanpeomMemHublXx.

— WCIIOJIb30BAaHWE DPA3JIMYHBIX BHUJIOB IO3HABATEIBHOW JCSATEIBHOCTU IS
pemeHuss (QU3MYECKUX 3a/lad, TPUMEHEHHUE OCHOBHBIX METOJOB ITO3HAHUS
(mabmonenus, OnucaHus, U3MEPEHHsI, IKCIIEPUMEHTA) TSI U3YUEHUS PA3ITUIHBIX
CTOPOH OKPYaIOIIEN NeVCTBUTEIBHOCTH;

— WCTOJB30BAaHNE OCHOBHBIX HWHTEUICKTYAJBHBIX OIEpaIiii: MOCTaHOBKH
3agaud, GopMyIMpOBaHUS THIIOTE3, aHAIM3a U CHHTE3a, CPaBHEHMSI, 0OOOIICHNUS,
CUCTEMAaTU3alllH, BBISIBICHHUS IPUYUHHO-CIIEICTBEHHBIX CBSA3EH, MOMUCKA aHATIOTOB,
bOopMyIMpOBaHMS BBIBOJOB IS HW3YYCHHUS Pa3IUYHBIX CTOPOH (PU3NUYECKHUX
OOBEKTOB, SBJICHUM M TMPOLECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIUMOCTH
CTaJIKUBaThCs B MpodeccuoHanbHOM chepe;



— YMEHHE TEHEPUPOBATH UCH U OTPEILISITh CPEACTBA, HEOOXOIUMBIC TSI UX
peanuszanuu;

— YMEHHUE UCIIOIb30BaTh PA3IMYHbIC UCTOYHUKHU IS TOTyYeHUsT PU3UIECKON
uH(pOpMaIK, OLIEHUBATH €€ JOCTOBEPHOCTH;

— YMEHHME aHaJIU3UPOBATh M NPEACTABIATH HHPOPMAIMIO B Pa3IUYHBIX
BUJIAX;

— yMeHue NyOJMYHO  NPEACTaBIATh  Pe3yibTaTbl  COOCTBEHHOTO
UCCJIeIOBAHUSI, BECTH TUCKYCCUU, JOCTYITHO U TAPMOHUYHO COYETasi COJCPIKaHUE U
dbopmbl IpeicTaBisieMOl HHOpMAIUY;

npeoMemHblXx.

— c(hOpPMUPOBAHHOCTh TPEACTABICHUA O pOJIU W MecTe (U3UKU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpA; NOHHUMaHUE (U3HUECKOW CYIIHOCTHU
Ha0Mo1aeMbIxX BO BeeneHHoM siBieHui, poiid pu3uku B popMUPOBAHUHN KPYTO30pa
1 QyHKIIMOHATHHOW TPAMOTHOCTH YEJIOBEKA JIJIS PEIICHUSI MPAKTHIECKUX 3a/1a9;

—  BIJIaJICHUE  OCHOBOIOJAralomuUMu  (PU3HUYECKUMH  TOHSITHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAaMM U  TEOPHUSIMHU; YBEPEHHOE HCIOJIb30BaHUE
(bU3UYECKON TEPMUHOJIOTHN U CUMBOJIUKH;

— BJIaJICHUE OCHOBHBIMU METOJaMU HAy4YHOT'O MO3HAHUs, UCIIOJIb3YEMbIMU B
dbusnke: HAOMIOACHUEM, OITMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHus oOpabarbiBaTh pe3yibTaThl HU3MEPEHHUI, OOHAPY>KUBAThH
3aBUCUMOCTh MEXAy (U3UYECKUMHU BEIUYMHAMH, OOBICHATH MOJyYCHHbBIC
pe3yibTaThl U JeNIaTh BHIBOIHI,

— c(hopMuUpPOBaHHOCTH YMEHUS pelIaTh PU3NUECKUE 3a/1a4H;

— c(hOpPMHUPOBAHHOCTh YMEHHsI TPUMEHATH TOJNYYCHHBIC 3HAHUSA IS
OOBSCHEHMs]  YCJIOBHH TNpOTEKaHWs (PU3NYECKHX SBICHUW B  MPHUPOJIE,
npodeccuoHanbHOM chepe H Ui TPUHATHS TNPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KM3HH;

— c(hopMupoOBaHHOCTH COOCTBEHHOM MO3UITUU IO OTHOIICHUIO K (PU3UIECKOM
uH(popMaIu, nojry4yaeMol U3 pa3HbIX HCTOYHUKOB.

1.4. KoiuuecTBO 4acoB HA OCBOEHHE nporpaMmMbl THCHUIIJIUHA

O06BeM obpazoBaTenbHOU MporpaMmsel 112 yacoB, B TOM 4ucIIe:
- 3aHATHSA BO B3aHMOJICHCTBHE C TipernoaaBareneM — 112 gacos.

®opma npoMe:KyTOUHOM aTTecTanum: 1udhepeHITMPOBAHHBIN 3a4eT.

IIpu yrpo3e BO3HUKHOBEHMS M (WJIM) BO3HUKHOBEHHH OTJEJIbHBIX
YpE3BBIYAWHBIX CHUTYAllMM, BBEACHUH pPEKHMMa IIOBBIIICHHOW TOTOBHOCTH WU
Ype3BbIYAiHON CUTyaluu Ha Beel Tepputopun Poccuiickoii denepanuum audo Ha
ee yacTH peanu3anus pabodeid mporpaMMbl y4eOHOM TUCIUIUIMHBI MOXKET
OCYLIECTBIATHCA C MPUMEHEHUEM O3JIEKTPOHHOIO OOYy4YeHUs, AUCTAHIIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJOTHIA.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUILINHBI

2.1. O0beM y4eOHOT0 JUCHUNIUHA U BUbI Y4eOHOH padoThI

Bupa y4yeOoHoi padoThI O0bem yacos
O06BeM 00pa3oBaTEIbHON MTPOTPAMMBI 112
Bcero yueOHbIX 3aHATHN BO B3aUMO/ICHCTBUU C 112
penojaaBaTeaeM
B TOM 4HCJI€:
TEOPETHUYECKHUE 3AHSATHS 74
PaKTUIECKUE/Ta00paTOPHBIE 3aHITHSI 36

caMocTosiTeNIbHas paboTa (ke npedycmompena) -

UTOTOBAs aTTECTAIUs IO TUCIHUIUINHE B (popme
nuddepeHInpoBaHHOTO 3aUeTa 2




2.2. TeMaTHYeCKHUii MJIAH U coJiepPKaHNe YUeOHOM JUCIMILTHHbBI

OV ]1.02.03 ®usuka

HaunmenoBanue
pa3iesioB M TeM

Coaep:xanue yueOHOro MaTepmnasa, jadopaTopHble H NPAKTHYECKHEe padoThl,
CaMOCTOsITe/1bHasi pa0oTa o0y4yawimuxcs, KypcoBas pa6ora (IMpoeKr)

O0bem
4acoB

Yposenn
OCBOCHMS

1 kypc 1 cemecTp

BBenenune

Coaepxanue yue0HOro MaTepuaJa.

®uzuka — pyHIaMeHTalbHas HayKa O IPUpo/Ie.

ECTGCTBCHHO-HaquBIﬁ MCTOJ IMMO3HAaHUs, €TI0 BOSMOXKHOCTH U I'PaHUIBI IPUMCHUMOCTHU.

DKCHepUMEHT U TeOpus B POLECCce MO3HAaHUS MPpUpoabl. MoaenupoBanue Gu3nYecKux
SIBJICHUI U POIIecCOB. PoJib SKCIIEPUMEHTA ¥ TEOPHUHU B ITPOLIECCE TIO3HAHUS IPUPOJIBI.
®dusnueckas BenuurHa. [lorpemnocty usMepennii pusznyecknx BennuuH. Ousnyeckne
3aKOHBIL. ['paHUIBI IPUMEHUMOCTH (U3NUYECKHUX 3aKOHOB. [oHATHE O PU3MUEcKOit
KapTHUHE MUpa. 3HaueHue (HU3UKHU PU OCBOSHUU CIIEIUAJIbHOCTH.

IIpakTHYeckue 3aHATHSA (He npedycmompeHvl)

KonTpoJbHbIe padoTsl (He npedycmompenvl)

CamocTosiTeJibHasi padoTa 00yYaAIIMXCS (He npedycmMompena)

Pa3zgea 1. MexaHuka

22

Tema 1.1.
Kunematuka

Copep:xanue y4e0HOIr0 MaTepuaJia

Mexannueckoe nemxkenue. [lepememenue. [yts. CkopocTs. PaBHOMEpHOE
IIPSIMOJIMHEVHOE JBU)KEHUE. Y CKOpeHue. PaBHOIIEpeMEHHOE IIPSIMOJIMHEWHOE
JBUKCHHUE.

[EEN

CBobOoaHoe nageHue. [IBuxeHue tena, OpoIIeHHOro Mo YIJIOM K TOPU30HTY.
PaBHOMEpHOE BMKEHHE 110 OKPY>KHOCTH.

JlabopaTopHoe 3aHsiTHE

1. OmpeneneHue ycCKOpeHuUs Tena IpU PaBHOYCKOPEHHOM JIBUKEHUU

KoHTposbHbie padoThl (He npedycmompensl)

CamocTosiTes1bHasi paboTa o0y4awImxcs (He npedycmompena)

Tema 1.2.
3aKOHBI MEXaHUKU
HrroTona.

Copep:xanue y4e0HOro MaTepuaJia

ITepssiii 3akoH HproTona. Cuna. Macca. Mmmysisc.

BTtopoii 3akon HetoTona. OCHOBHOM 3aKOH KJIACCUYECKON JUHAMUKH.

Tpernii 3akoH HproToHA.

N ILSIES

1-2




IIpakTHyecKkue 3aHATHS

1. M3ydeHue 3aKkOHA COXPAHEHUS UMITYJIbCA. 2
2. CoxpaHeHHEe MEXaHMYECKOW JHEPTMHM TpPH JBUKCHHHM TeJla TOJ ACHCTBHEM CHII 2
TSKECTH U YNIPYTOCTH.
KonTtposbHbie padoThl (He npedycmompens) -
CamocTosiTesibHasA padoTa 00y4aImmxcs (He npedycmMompena) -
Tema 1.3. Conep:xaHue y4eOHOro MaTepuaJia 2
Cuitel B mpupoe. 3akoH BcemupHoro TsarotreHus. I paButammonnoe mnoje. Cuma Tsoxectu. Bec. CriocoOs
u3MepeHus Macchl Tesl. CHIIbI B MEXaHUKE.
JlabopaTopHoe 3aHsiTHE 2
2. V3ydeHne IBYKEHUS Tella IO OKPYKHOCTH IO/ ICHCTBUEM CHJI YIIPYTOCTH H TSKECTH
KonTpoJbHbIe padoTsl (He npedycmompenivi) -
CamocrosiTejibHasi paboTa 00y4YalIIUXCH (He npedycmMompeHna) -
Tema 1.4. Coaepsxkanue yue0HOro MaTepuasa 2
3aKOHBI COXPAaHEHHA B | 3aKOH COXpAaHEHHsS HWMIyJbca. PeakTuBHOE BIXKeHHe. Pabora cuibl. Pabora 2
MEXaHHKE. NOTEHUUANBHBIX cull. MoiHocTh. DHeprus. Kunernueckas sueprus. [loteHuuanpHas
DHEPTHUsl. 3aKOH COXpaHCHHS MEXaHWIECKOM YHepruu. [[puMeHeHne 3aKOHOB COXPAaHEHHUSL.
JlabopaTopHoe 3aHsiTHE 4
3.0mbITHAs MPOBEpPKA 3aKOHA COXPAHEHHsS] MEXaHHUYECKON SHEPIHH. 2
4. 3y4yenue 0cOOEHHOCTEH CHIIBI TPEHUSI (CKOJIBKEHUSA). 1
Kontposannas padora no pazneny 1. Mexannka 1
CamocTosiTesibHasA padoTa 00y4ammxcs (He npedycmompena) -
Paznen 2. OcHOBBI MOJIeKYISIPHOH (U3UKHU U TEPMOJIMHAMMKH 14
Tema 2.1 Coaep:xkanue yue0HOro MaTepuasa 2
OcHOBBI OCHOBHBIE MMOJOXKEHHS MOJICKYJISIPHO-KHHETHYECKON Teopun. PazMepsl 1 Macca MOJIEKY T
MOJICKYJISIPHO- u atoMoB. bpoyHoBckoe aBmxkenue. uddysus. Cuiabl U 3HEPrus MeKMOJIEKYISIPHOTO
KUHETHUYECKON B3aUMOJICHCTBU.

teopun. UneanbHplil
ras.

CtpoeHue ra3000pa3HbIX, JKUJIKUX U TBEPAbIX Tesl. CKOPOCTH BHKEHHUS MOJEKYJ U UX
U3MEpEHHUE.

Nneanbusbiii ra3. JlaBiaenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
TEOpHH Ta30B. Temreparypa U e€¢ uM3MepeHue. ['a30Bble 3aKOHBI. AOCOJIOTHBIM HYJIb
teMneparypbl. TepMoaumHaMuyeckas IIKaJIa TEMIIEpaTypbl. YPpaBHEHHE COCTOSHUSA




nACAJIbHOIO rasa. MOJ'I?IpHaH ra3oBasd IMOCTOAHHAs.

JlaboparopHoe 3aHsATHE

5. OneITHas poBepka 3akoHa boins-Mapuorra

KonTpoJbHbIe padoTsl (He npedycmompenvi)

CamocrosiTejibHasi paboTa 00y4YaIIUXCH (He npedycmMompeHna)

Tema 2.2.
OCHOBBI
TEPMOTUHAMHKH.

Conep:xanue y4eOHOro MaTepuaJia

OcCHOBHBIE TIOHSITUS W OMNpeneieHus. BHyTpeHHsiE SHEprusi cucteMbl. BHyTpeHHss
SHeprusi wuaeajgbHoro raza. PaGora u Terora kak (OpMBI Tepeiayd SHEPTHUU.
TennoeMkocTh. YAelbHAs TEIUIOEMKOCTh. YpaBHEHHE TerioBoro Oamanca. Ilepsoe
HAYaJo TepMOIMHAMUKU. AuabaTHeIi mporecc. [IpuHIMN AelicTBUS TEIJIOBOM MaIITHBI.
KIIJ TtemnoBoro nsurarens. Bropoe Hawano tepmoaumHaMuku. TepmoanHaMuyeckas
nIKajga Temneparyp. XoJoAujbHble MalluHbL. TernoBsle apuraten. OxpaHa OpUpOAIbL.

IIpakTHYecKkue 3aHATHS (He npedycMOmpeHvl)

KonTtposibHbIe padoThl (He npedycmompersl)

CamocTosiTesibHasA padoTa 00y4aImmxcs (He npedycmMompena)

Tema 2.3.
CaolicTBa mapos.

Copep:xxanue y4e0HOIro MaTepuaJia

Hcnapenne u koHaeHcanusi. HacwllieHHBIH map U ero cBoiicTBa. AOcomOTHas u
OTHOCHUTEIbHAS BIIAXKHOCTh BO3yXa. Touka pockl. Kunenue. 3aBUCUMOCTh
TEMIEPATyphl KUTIEHUs OT AaBieHus. [leperpeTslii map U ero uCoab30BaHUE B TEXHUKE.

IIpakTHyeckune 3aHATUA
3. HM3mepeHue BIaKHOCTH BO3yXa.

KoHTtposibHbIe padoThl (He npedycmompersl)

CamocTosiTeJibHasi padoTa 00yYarIMXxcsl (He npedycmMompena)

Tema 2.4.

CBoliCTBA )XUIKOCTEMN.

Copep:xxanue y4e0HOro MaTepuaJia

XapaKTepI/ICTI/IKa KHUAKOIO COCTOsAHHsA BCHICCTBA. HOBCpXHOCTHHﬁ clioi KHUOKOCTH.
3Heprm[ IMOBEPXHOCTHOT'O CJI04. SIBnmenus Ha rpaHvnue XUAKOCTU C TBEPAbIM TCJIOM.
KaHI/IHJ'IHpHLIe SIBJICHUS.

IIpakTHyeckne 3aHATHA
4. H3mMepeHue NOBEPXHOCTHOTO HATSKEHUS )KHUJIKOCTH.

KonTpoJbHbie padoTsl (He npedycmompenvl)

CamocTosiTeJibHas padoTa 00y4arIMXxcsl (He npedycmMompena)

Tema 2.5.
CBoiicTBa TBEPIBIX

Coaep:xkanue yue0HOro MaTepuasa

XapakTepHUCTUKA TBEPJOTO COCTOSIHYS BENIECTBA. Y IPYTUeE CBOMCTBA TBEPABIX T€J. 3aKOH
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TCII.

I'yka. MexaHnnueckne CBOMCTBA TBEPABIX Te. TEmIOBOE pAaCIIMPEHUE TBEPIBIX TEN U
kuakoctel. [lnaBnenue u KpucTam3anusl.

IIpakTHYecKHe 3aHATHA

5. HM3ydeHue ocoOSHHOCTEH TEMJIOBOTO PACIIUPEHUS BOIBI.

[EEN

1-2

KonTtpoannas padora no pazneny 2 OCHOBBI MOJEKYISIPHON (DU3UKH U
TCPMOAVMHAMHUKN

CamocrosiTejibHasi paboTa 00y4YalIIUXCH (He npedycmMompeHna)

Paznen 3. DiekTpoaMHAMUKA

Tema 3.1.

DJIEKTPUYECKOE TIOJIE.

Copep:xxanue y4e0HOIro MaTepuaJia

OnexTpuuecKue 3apsiabl. 3aKOH COXpaHeHMs 3apsaa. 3akoH KyioHa. Dnexrpuueckoe
nosie. HanpsoxeHHOCTh 3nekTpudeckoro noss. Ilpunnun cynepnosunuu nonei. Pabora
CHJI 3JIEKTPOCTATHYECKOTO MOJIS.

[Torennman. Pa3HoCTh MOTEHIIMAJIOB. DKBUMOTEHIIMAIbHBIE TOBEPXHOCTHU. CBSI3b MEKIY
HaIPSKEHHOCTHIO U PA3HOCTHIO MOTEHIIUATIOB 3JIEKTPUUYECKOTO MO,

Husnexktpuku B snektpudeckoM mnode. [lonspuzanus audnexkTpukoB. [IpoBogHUKH B
anekTpuyeckoM nose. Konnencaropel. CoegnHeHNE KOHIEHCATOPOB B OaTapero. DHeprus
3apsHKEHHOT0 KOHAEHCATOpa. DHEPrusl AJIEKTPUUYECKOTO MOJIS.

IIpakTHYecKue 3aHATHA. (He npedyCMOmpPeHbl)

KonTtposbHbie padoThl (He npedycmompens)

CamocrosiTejibHasi paboTa 00y4YalIIUXCH (He npedycmMompeHna)

Tema 3.2.
3aKOHBI ITOCTOSHHOTO
TOKa

Conep:xanue y4eOHOro MaTepuaJia

VYcnoBus, HeoOX0AUMBbIE A BOSHUKHOBEHUS M MOJAECPKAHMS 3JIEKTPUYECKOrO TOKA.
Cuiia ToKa U TIOTHOCTH TOKA.

3akon Oma s ydactka nernu 6e3 DJIC. 3aBUCHUMOCTD 3JIEKTPUUECKOTO COTPOTHUBIICHUS
OT MaTepualia, JUIMHBl U IUIOLIAAM MOMEPEYHOTO CEYEHHUs MPOBOAHMKA. 3aBUCHUMOCTD
AIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOAHMKOB OT TEMIIEPATYpPbl. DIIEKTPOJBHUKYIIAS
cuJIa UICTOYHHUKA TOKA.

3akon Oma nsa nmojHoM nenu. CoenviHeHHE MPOBOJHUKOB. COEIUHEHHE MCTOYHUKOB
DJIEKTPUIECKON YHEPTUH B OaTapero.

3akon J[xoyns—Jlenna. Pabota 1 MOIITHOCTB 3JIEKTPUIECKOTO TOKA.
TenmaoBoe nercTBUE TOKA.
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JlabopaTropHoe 3aHsATHE 6 2
6. HccnenoBaHue 3aBUCUMOCTH MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBLACISEMON Ha 2
pe3ucTope, OT CHJIbI TOKA
7-8. Onpenenenne D/IC 1 BHYTPEHHETO CONPOTUBICHUS UCTOYHUKA TOKA 4
KonTtposbHbie padoThl (He npedycmompens)
CamocTosiTesibHas padoTa 00y4aImxcs (He npedycmMompena) -
Tema 3.3. Conep:xaHue y4eOHOro MaTepuaJia 2
Onexrpudeckuii Tok | CoOCTBEHHAs MPOBOUMOCTD IIOJIYIIPOBOIHUKOB. [0y IPOBOAHUKOBEIE IPUOOPHIL. 1
B IIOJIyIIPOBOJHUKAX. | [IpakTHYeCKUEe 3aHATHUS 2 2
6. Omnpenenenue ko3P PUIEEHTA TTOIE3HOTO ACUCTBUS INEKTPUIECKOTO YaHHUKA.
Onpenenenne TeMIepaTypbl HUTH JIAMITb HAKAJIUBAHHUSL.
KonTtposbHbie padoThl (He npedycmompens)
CamocrosiTejibHasi paboTa 00y4YalIIUXC (He npedycmMompena) -
Tema 3.4. Conep:xaHue y4eOHOro MaTepuaJia 4
MaruauTHO€ moJie. BekTop MHAYKIMY MarHUTHOTO ToJis. JleiicTBUE MAarHUTHOTO TOJISI HA MPAMOJIMHEHHBIN 2 1
IPOBOJAHUK C TOKOM. 3akoH Awmmepa. B3aumoneictBue TOKOB. MarHuWTHBIA MOTOK.
Pabora 1o nepemenieHuIo NpOBOIHUKA C TOKOM B MAarHUTHOM TIOJIE.
JleiicTBe MarHUTHOIO MOJIs Ha JABWXKyluuicsa 3apsa. Cuna Jlopenua. Onpenenenue 2
YAEIBHOTO 3apsaa. Y CKOPUTEHU 3apsKEHHbIX YacTHIL.
IlpakTHyeckue 3aHATHA (He nPedyCcMOmMpPeHbl) -
KonTtposbHbie padoThl (He npedycmompens) -
CamocrosiTejibHasi paboTa 00y4YalIIUXCH (He npedycmMompeHna) -
Tema 3.5. Conep:xaHue y4eOHOro MaTepuaJia 2
DIIEKTPOMArHUTHAS OnexkTpoMarHuTHas WHAYKOUS. BuxpeBoe nsnekrpuueckoe mone. CaMOMHIYKIUS. 1
WHAYKIIHSL. DHeprus MarHUTHOTO TOJISI.
JlabopaTopHoe 3aHsiTHE 2 1-2
9. Mzyuenue siBIEHUS SJIEKTPOMArHUTHON MHIYKIIUU. 1
KonTpoJabHasi pabora nmo pasaeiy 3. JIeKTPOANHAMHKA 1
CamocTosiTes1bHasi paboTa 00y4awmmXxcs (He npedycmompena)
Htoro 3a cemectp: 68
1 kypc 2 cemecTp
Pa3nen 4. Kojae0aHus v BOJHBI 18
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Tema 4.1.
Mexannueckue
KOJIEOaHUS.

Coaep:xkanue yueOHOro MaTepuasa

KonebarenpHoe nBmwkenue. ['apMonmueckne kosieOaHus. CBOOOIHBIC MEXaHHUYECKUE
kosieOanus. JInHeliHble MeXaHUYECKUe KoJieOaTeNIbHbIE CHUCTEMBI.

[IpeBpamenue »HEprum mpH KojeOaTenbHOM JBWXKEHHH. CBOOOIHBIC 3aTyXarollue
MeXaHuueckue kojaeOanus. BoiHyk/1eHHbIe MEXaHUYEeCKHE KoJleOaHuUs.

IIpakTHyeckue 3aHATUA
7. VI3yueHue 3aBUCMOCTH Ilepuo/ia KojaeOaH!i HUTAHOTO (WK MPYKUHHOTO) MasiTHUKA
OT JIJTUHBI HUTH (MJTM MAacChl Tpy3a).

KonTtposbHbie padoThl (He npedycmompens)

CamocrosiTejibHasi paboTa 00y4YaIIUXCH (He npedycmMompeHna)

Tema 4.2.
Ynpyrue BOJIHBI.

Conep:xanue y4eOHOro MaTepuaJia

[Toniepeunble U TPOAOJBHBIE BOJIHBL. XApaKTEPUCTUKU BOJHBI. YpPaBHEHUE IUIOCKOH
6erymieit Bonubl. aTepdepenuus BomH. [lorsrue o audpaxiym BoH.
3BYKOBBIE€ BOJIHBL. YJIBTPA3BYK M €r0 NPUMEHEHHUE.

IlpakTuyeckue 3aHATHSA (He npedyCMOmMpPeHbl)

KonTpoJbHbIe padoTsl (He npedycmompenivi)

CamocrosiTejibHasi paboTa 00y4YaIIUXCH (He npedycmMompena)

Tema 4.3.
DNEeKTpOMarHuTHbIE
KoJIeOaHus.

Conep:xanue y4eOHOro MaTepuaJia

CBoOoaHbIC 3JIEKTpOMarHuTHeIE KoseOanus. [IpeBpaiienue sHEprun B KojaeOaTeIbHOM
KOHTYype. 3aTyxalollhe »JJICKTPOMarHuTHhIe KojeOaHusa. ['eHepatop He3aTyXarolux
ANIEKTPOMATrHUTHBIX KOJIeOaHUH. BBIHYKIEHHBIC JJICKTPUICCKUE KOJICOAHMS.

[lepemennbiii TOK. ['eHepatop mnepeMeHHOro TOKa. EMKOCTHOE W WHIYKTHBHOE
COIPOTUBJIEHUS IEPEMEHHOT0 TOKa. 3akoH OMa Il 3JE€KTPUUECKOM LENU IIEPEMEHHOTO
Toka. PaboTa 1 MOIIHOCTH NepeMeHHOr0 ToKa. ['eHepaTophl TOKa.

Tpancdopmaropsl. Toku BeicOKO# yacToThl. [lonyuenue, nepemaada u pacupeeacHue
AJIIEKTPOIHEPIUH.

IIpakTHyeckne 3aHATHA
8. I/IH,ZLyKTI/IBHI:IG 1 CMKOCTHOC CONMPOTHUBJICHUSA B ICIIH NICPEMCHHOI'O TOKA

KonTpoJbHbie padoTsl (He npedycmompenvl)

CamocTosiTes1bHasi paboTa 00y4awmmXxcs (He npedycmompena)

Tema 4.4.
DNEeKTpOMarHUTHBIE
BOJIHBI.

Coaep:xkanue yue0HOro MaTepuasa

DJEeKTPOMAarHUTHOE TM0JIE KaK OCOOBIA BHMJ MaTepuU. IJIEKTPOMArHUTHBIC BOJIHBI.
Bubpatop ['epuia. OTkphITHIN KONebaTenbHbIN KOHTYp. M300peTenne paano A.C.

1-2
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[TonoBeiM. [TonsiTHE O paguocss3u. [I[puMeHeHne 3JIEKTPOMArHUTHBIX BOJIH.

JlabopaTropHoe 3aHATHS

10. C6opka NETEKTOPHOTO paTUONPUEMHIKA W3 OTICIBHBIX y3JI0B

KonTpoJasnas pa6ora no pazgeny 4 Konebanusi 1 BOJIHbI

AL

CamocrosiTejibHasi paboTa 00y4YaIIUXCH (He npedycmMompeHna)

Pa3zgea 5. OnTuka

Tema 5.1.

Copep:xxanue y4e0HOIro MaTepuaJia

IIpupona ceera. CKOpOCTh pacIpOCTPAHEHUS CBETA. 3aKOHBI OTPAKEHUS U IIPETOMIICHUS
cBeta. [loiHOE OTpaxeHue.
Jlunsel. ['na3 kak ontudeckas cucreMa. OnTuyeckrue npuOopsI.

1-2

JlabopaTopHoe 3aHsiTHE

11. OnpeneneHrie ONTHUECKON CHIIbI COOMPAIONIEH JIMH3bI

KoHTposbHbIe padoThl (He npedycmompersl)

CamocTosiTesibHas padoTa 00y4aImxcs (He npedycmMompena)

Tema 5.2.
BonHoBwIe cBOMCTBA
CBeTa.

Conep:xaHue y4eOHOro MaTepuaJia

Wntepdepenius ceera. KorepeHTHOCTh CBETOBBIX JIyueH.

WuTepdepenus B ToHKHMX 1ieHKax. [lomockl paBHO# Tommmuel. Kombsa HeroToHa.
Hcnonp3oBanue nHTepdepeHnnu B HayKke 1 TexHuke. Judpakuus ceera. udppaxuus Ha
Hieay B NapajuleNabHbIX Jdy4aX. Judpakuuonnas pewetka. [lonarue o ronorpagumu.
[Tonsipuzanua nomnepedyHsix BoOJIH. [lomsipuzammst cBeta. [[BoWHOE JyuyenpenomieHue.
[onapounel. ducnepcus cera. Buael cnekrtpoB. CnexTpsl ucnyckanus. CnexTpsl
HOTJIOUICHHUS.

VYnerpaduoneroBoe u uHPppakpacHoe u3nyyeHus. PeHTreHoBckue styun. VX npupona u
CBOMCTBA.

1-2

JlabopaTtopHble 3aHATHS

12. OnpeneneHe CBETOBOM BOJTHBI

1-2

KonTpossHasi pabora no pasgeny 5. Onrtuka

CamocrosiTejibHasi paboTa 00y4YalIIUXCH (He npedycmMompena)

Pa3nes 6. DiieMeHTBI KBAHTOBOM (pu3nkn

Tema 6.1
KBanroBag omnruka.

Conep:xaHue y4eOHOro MaTepuaJia

KBantoBas runoreza I[lnanka. ®dotonbl. Buemnuii ¢dotosnextpuyeckuit 3¢ dexr.
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Brytpennnii poroaddexr. Tumbr poTornemeHTOB.

IIpakTHyeckue 3aHATHA (He npedyCMOmMpeHbl)

KonTtposbHbie padoThl (He npedycmompens)

CamocrosiTejibHasi paboTa 00y4YalIIUXCH (He npedycmMompeHna)

Tema 6.2.
dusuka atoma.

Conep:xaHue y4eOHOro MaTepuaJia

Pa3BuTHe B3ris70B Ha CTPOEHHUE BEIIECTBA. 3aKOHOMEPHOCTH B @TOMHBIX CIIEKTpax
Bojiopoza. SAnepHas moaens aroma. OneiTel O.Pezepdopaa. Monens atoma BoI0poa o
H.bopy. KBaHTOBBIEC TreHEpATOPHI.

IlpakTuyeckue 3aHATHSA (He npedyCMOmMpPeHbl)

KonTtposbHbie padoThl (He npedycmompens)

CamocrosiTejibHasi paboTa 00y4YalIIUXCH (He npedycmMompeHna)

Tema 6.3.
duznka aTOMHOTO

spa.

Conep:xanue y4eOHOro MaTepuaJia

EcTecTBeHHass pagMOaKTHBHOCTh. 3aKOH PaJMOAaKTHBHOTO pacmaga. CrocoOs
HaOJIIOICHUS M PETUCTPAIMU 3apsDKEeHHBIX YacTull. Dddext BaBunosa — YepeHkosa.

Crpoenue atroMHoro siapa. JledekT Macchl, SHEPTHs CBSI3U U YCTOMYMBOCTH aTOMHBIX
sanep. Snepusle peaknuu. MckyccTBEHHas paJiMOaKTUBHOCTb. JlEJIEHHE TSKENBIX sep.
[lenmnass snmepHas peakuus. Ympapisemas UENHas peakuus. SIepHbId peakTop.
[TosyueHne pailnOaKTUBHBIX U30TOIIOB U UX IPUMEHEHHUE.

buonorunyeckoe necTBUe paguo aKTUBHBIX U3JIYYEHUM. DJIEMEHTAPHBIC YaCTHIIbI.

1-2

IIpakTHYecKue 3aHATHSA (He npedycMOmpeHvl)

KonTposibHbie padoThl 10 pasneny 6. 1eMeHThl KBAaHTOBON (QHU3HKH

CamocTosiTeJibHasi padoTa 00y4arImXxcsl (He npedycmompena)

Pa3znea 7. DBoaronus Beenennoi

Tema 7.1
CrpoeHue u pasButue
Bcenennon.

Conep:xaHue y4eOHOro MaTepuaJia

Hama 3Be3nHas cucrema — 'anakruka. J[pyrue ranaktuku. beckonedyHocts BeeneHHOM.
[Tonsatue o kocMonoruu. Pacmmpsironasicst Beenennasi. Mogens ropsueit BeceneHHOIM.
CrpoeHue u npoucxoxaeHue [ anakTuk.

1-2

IIpakTHYecKue 3aHATHUS (He npedycMompeHbvl)

KoHnTposbHbie padoThl (e npedycmompersl)

CamocTosiTesibHasA padoTa 00yYaIMXCs (He npedycmMompena)

Tema 7.2.

Coaep:xkanue yue0HOro MaTepuasa
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OBoIONUS 3BE3. l'unore3za mnpoucxoxaenus ConneyHol cucreMbl. TepmosaepHblil cunres. [Ipodbnema 2 1-2
TepMosiiepHOH sHepreTuku. DHeprus CosiHIa U 3BE3L.

Opostonns 3Be31. [Ipoucxoxaenne COJHEYHON CUCTEMBI. 1
IlpakTHyeckue 3aHATHA (He npedycMOmpeHvl) -
KonTpoasHasi padora no paszaeny 7. OBomonus BeeneHHo 1
CamocTosiTes1bHasi paboTa o0ydawImXxcs (He npedycmompena) -
JAuddepennpoBanublii 3auet 2

Hroro 3a cemectp 44

Bcero: 112

J71g XapaKTepUCTUKHU YPOBHSI OCBOCHHsI y4eOHOr0o MaTepHaa HCIONb3YIOTCs cleaytomue 0003HaueHUs:

1. - o3HaKOMUTENbHBIH (y3HABaHKUE paHEee U3YUEHHBIX 00BEKTOB, CBOMCTB);

2. - penpoayKTUBHBIH (BBIOJIHEHHUE IESITEIHLHOCTH 110 00pa3Ily, HHCTPYKIIMHU WU TIOJI PyKOBOJICTBOM)

3. - TOPOAYKTHUBHBIN

(HJIaHI/IpOBaHI/Ie U CaMOCTOATCIIBHOC BBIIIOJIHCHUC OCATCIIBHOCTHU, pCHICHUC HpO6HCMHLIX 3aﬂaq)
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IIpumepHbIe TEMBI T0KJIa10B (pedepaToB, cOOOIEeHHIT),

— Aunekcanap ['puropbeBud CTONETOB — PYCCKHI (PUBHK.

— Anekcanap CremanoBud [lonoB — pycckuii yueHblid, n300peTareinb
paauo.

— AJnpTepHaTHBHAsA SHEPTETHKA.

— AKyCTHYECKHE CBOWCTBA ITOIYIIPOBOIHUKOB.

— Anape Mapu AMiiep — OCHOBOIOJIOKHUK 3JEKTPOJUHAMHUKHU.

— ACHHXPOHHBIN IBUTATEb.

— Acrtepousl.

— ACTpPOHOMMUS HAIlUX JHEN.

— ArtomHas ¢usuka. M3otomnsl. [IpuMenenne paguoakTHBHBIX H30TOIIOB.

— BeCcKOHTaKTHbIE METO/IbI KOHTPOJISI TEMIIEPATYPBI.

— bunosuspHbIe TPaH3UCTOPHI.

— bopuc CemenoBuu SAxob6u — Qu3uK U U300peTaTeb.

— Benuuaiinme oTKpbITHS (YUK,

— Bupl aieKkTpuuecKkux paspa0oB. DIEKTPUUECKUE pa3psaabl Ha CIyKOe
YeJoBeKa.

— Bnusnue nedextoB Ha (pU3MUECKUE CBOMCTBA KPUCTAILIOB.

— BceneHHas u TemHas matepus.

— T'anuneo 'anunelr — OCHOBATENb TOYHOI'O €CTECTBO3HAHUSI.

— Tonorpadus u ee npuMeHeHue.

— JIBM>KEeHUE Tella NEPEMEHHOM MACCHI.
Hudpakuus B HallIeH KU3HHU.
Kunkue kpucTauibl.

— 3akonbl Kupxroda it 37eKTpu4ecKoil mermm.

— 3aKOHBI COXPAHEHHUS B MEXAHUKE.

— 3HayeHue OTKpbITU ["anuies.

— Wrops BacunbseBuu KypuatoB — (pusuk, opranuzatop aTOMHON HAyKU U
TEXHUKU.

— Hcaak HproTOH — co31aTensb KIIacCHIecKoi (DU3UKH.

— Hcrnonbs30BaHue 3NEKTPOIHEPTUM B TPAHCIIOPTE.

— Knaccudukanus u XxapakTepUCTUKU SJIEMEHTAPHBIX YaCTHII.

— KoHcTpyKIIMOHHAsi TPOYHOCTh MaTepHalia v €€ CBSA3b CO CTPYKTYPOH.

— KoHCTpykuus v BUIbl 1a3€poB.

— Kpuosnexrponuka (MUKPOIJIEKTPOHUKA U XOJION).

— JlazepHble TEXHOJOTMH U UX UCIOJIb30BAaHHUE.

— Jleonapno 1a BuHun — yueHbIi 1 n300peTaTes.

— MarnaurtHble u3MepeHus (MPUHLIHUIIBI TIOCTPOSHUSI TPUOOPOB, CIIOCOOBI
M3MEPEHUS] MArHUTHOTO OTOKA, MATHUTHON MHAYKIIMH).

— Maiixn dapaneit — co3garenb ydeHUs: 00 AIEKTPOMArHUTHOM TOJIE.

— Makc [Lnank.
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— Meroa MeYEeHbIX aTOMOB.

— Mertobl HaOMIOEHUS U PETUCTPAIIUU PAIMOAKTUBHBIX U3TYyUYCHUN U
YaCTHLL.

— Mertobl onpeieneHus IIIOTHOCTH.

— Muxaun BacuibeBrud JIOMOHOCOB — yUY€HBIN SHIHUKIONEAUCT.

— Mogenu aroma. OnbiT Peszepdopra.

— MonekyJIsIpHO-KMHETUYECKAs TEOPUS UICAIbHBIX I'a30B.

— MonHus — ra3oBbld pa3psia B IPUPOIHBIX YCIOBHSIX.

— HaHnoTexHosnorus — MexXAUCIUILTMHApHAS 0071acTh PyHIaMeHTaIbHON U
MPUKIAJHON HAYKU U TEXHUKHU.

— Hukona Tecna: )u3Hb U HEOOBIYAMHBIE OTKPHITHUS.

— Huxonan KonepHuk — co3zarens reIMONEeHTPUIECKOW CUCTEMBI MUPA.

— Hunwsce bop — oauH u3 co3gareneii COBpeMEHHON (PU3HKHU.

— Hyxneocunres Bo BeeneHHOM.

— OObsacHeHre POTOCUHTE3a C TOUKHU 3peHUs (PU3UKH.

— OnTrueckue sSBICHUS B IPUPOJIE.

— OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.

— IlepeMeHHBIN dIEKTPUYECKUN TOK U €70 TPUMEHEHHUE.

— IIna3ma — 4eTBEpPTOE COCTOSIHUE BEILIECTBA.

— IInanetst CoaHEYHOI CUCTEMBI.

— [lonynpoOBOJHHUKOBBIE TATYNKHA TEMIIEPATYPHL.

— [lpuMeHeHune KUJIKUX KPUCTAIIOB B MPOMBIILICHHOCTH.

— IIpuMeHeHue SAEpHBIX PEAKTOPOB.

— Ilpupona peppomaruerusma.

— TIpo6eMbl HKOOTHY, CBA3aHHBIC C UCIIOJIH30BAHUEM TEIIIIOBBIX MAIIIHH.

— IIpounsBoacTBO, Nepeaaya v UCIOJIb30BAHUE HJIEKTPOIHEPTUH.

— IIpoucxoxnenne COJHEUHOW CUCTEMBI.

— IIpe3onnexTpuueckuii 3 GeKT ero NpuMeHEeHHE.

— PaszButne cpencTs cBs3U U paauo.

— PeakTuBHBIC BUTATENId U OCHOBBI Pa0OTHI TEIJIOBON MAIIUHBI.

— PenukroBoe nznyueHue.

— PenrrenoBsckue nyuu. Mcropust otkpeiTus. [Ipumenenue.

— PoxneHue u 3BONIOLHNS 3BE3.

— Ponp K.O.1{ln0NKOBCKOTO B pa3BUTHH KOCMOHABTHKH.

— CBeT — »eKTpoMarHuTHasi BOJIHA.

— Cepreii [1aBnoBuu KoposieB —KOHCTPYKTOp U OPTaHU3ATOP IPOU3BOJICTBA
PAKETHO-KOCMHUYECKOW TEXHUKH.

— Cuutbl TpeHUS.

— CoBpeMeHHasi CIyTHUKOBAs CBSI3b.

— CoBpemeHHas ¢puznuecKas KapTuHA MUpA.

— CoBpeMEHHBIE CPE/ICTBA CBS3U.
CoJHIIE —MCTOYHUK KU3HU HA 3eMIIE.
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— TpanchopmaTopsl.

— VYabpTpa3Byk (MOJIy4YeHue, CBONCTBA, IPUMEHEHHE).

— YrpaBisieMblil TEPMOSICPHBIA CUHTES.

— YCcKOpUTENM 3apsKEHHBIX YaCTULL.

— @usuKa ¥ My3bIKa.

— @usnyeckue CBOMCTBa aTMOC]EpHI.

— @DOTORIEMEHTBHI.

— ®otorddexr. [Ipumenenne sBnenus Gpororddexra.

— Xanc Kpuctnan Opcren — O0CHOBONOJIOKHUK 2JIEKTPOMATHETU3MA.

— UYepHbI€ OBIPHI.

— Illxana 3JIeKTPOMarHUuTHBIX BOJIH.
— DKojoru4yeckue npo0aemMbl U BO3MOXKHBIE IYTH UX PELIEHUS.

9J'ICKTpOHHa$I MMPOBOAUMOCTE MECTAJLJIIOB. CBCpXHpOBO)II/IMOCTB.

— Omunuit Xpuctuanosud JIeHI] — pycckuil Pu3uk.

2.3. XapakTepHCTHKA OCHOBHBIX BH/I0B Y4eOHOM JesiTeJIbHOCTH

00yJaomuxcs

Coaepxanue 00yueHust

XapaKkTepucTHKA OCHOBHBIX BH/IOB J1€AT€IbHOCTH
o0yuamwierocsi

BBenenue

YMeHHs NOCTaHOBKHU IIEJIEN 1eATEIbHOCTH, INIAHUPOBAHUS
COOCTBEHHOM NESATEIILHOCTH JIsl TIOCTHXKEHUS TIOCTABICHHBIX
LeJIe, MpeIBUACHUS BO3MOXKHBIX PE3yJIbTaTOB ATUX JCUCTBUM,
OpraHu3alMKi CAMOKOHTPOJISI U OLIEHKH MOJYyUYE€HHBIX PE3yJIbTaTOB.
Pa3BuTHe criocoOHOCTH SICHO U TOYHO M3JIaraTh CBOM MBICIIH,
JIOTUYECKU 0OOCHOBBIBATH CBOIO TOUKY 3PEHHSI, BOCHPUHUMATH U
aHAJIM3UPOBATh MHEHUS COOECETHUKOB, MPU3HABAs MTPABO JPYTroro
YEJI0BEKa HA UHOE MHEHHUE.

[IpousBenenre naMepeHust PU3NYECKUX BETUUHUH U OLIEHKA
TPAaHMIIBI TOTPEUTHOCTEN U3MEPEHUM.

[IpencraBienue rpaHuLbl IOTPEMIHOCTEN U3MEPEHHUN ITpU
MOCTPOCHUU TPaUKOB.

YMeHne BbICKa3bIBaTh TUIIOTE3BI AJIsi OOBSICHEHHS HAOII0JaeMbIX
SIBJICHUU.

YMeHnue npeanaratb MOAEIH SIBJICHUM.

VYka3zaHue rpaHull IPUMEHUMOCTH (PU3NYECKIX 3aKOHOB.
N3n0xkenne OCHOBHBIX IOJIOKEHUI COBPEMEHHOW HayYHOU
KapTHUHBI MUDA.

[IpuBenenue MpUMEPOB BIHMSHUS OTKPBITUN B (PU3HUKE Ha MpOrpece
B TEXHUKE U TEXHOJIOTMH MPOU3BOJICTBA.

Vcnonp3oBanue MHTEpHETA [UIs IOMCKA MHPOPMAIIUH.

Pa3nea 1. Mexanuka

Tema 1.1.
Kunematuka

[IpencraBieHne MEXaHMYECKOTO JBMKCHUS Tela YPAaBHEHUSIMU
3aBUCUMOCTH KOOPJMHAT U IMPOEKIIMEN CKOPOCTU OT BPEMEHH.
[IpencraBieHre MeXxaHMUECKOTO ABM)KEHUSA Tena rpadukamu
3aBUCUMOCTH KOOPJMHAT U NPOEKIIMEN CKOPOCTH OT BPEMEHH.
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Onpenenenne KOOpAUHAT MPOUJEHHOTO ITyTH, CKOPOCTH U
YCKOpEHHs TeJa 1o rpadukaM 3aBUCUMOCTH KOOPAMHAT U
MIPOEKLMN CKOPOCTH OT BpeMeHU. OnpeiesieHe KoopAuHaT
IIPONJEHHOIO ITyTH, CKOPOCTH U YCKOPEHUS TeJla TI0 yPaBHEHUSAM
3aBUCUMOCTH KOOPJMHAT U IPOEKIUN CKOPOCTH OT BPEMEHHU.
IIpoBenenne cpaBHUTENBHOIO aHAJIM3a PABHOMEPHOTO U
PaBHONIEPEMEHHOTO JIBUKEHHIA.

VYKkazaHue UCIIONIb30BaHUs IIOCTYIATEIIBHOTO U BPALATEIbHOTO
JIBIDKCHHUHN B TEXHUKE.

[TpuoOperenue onbiTa pabOTHI B IPYMIIE C BHIIOIHEHUEM
Pa3JIMYHBIX COLUAIBHBIX POJIEH.

Pa3paboTka BO3MOKHON CUCTEMBI ICUCTBUN U KOHCTPYKITUH

JUISL SKCIIEPUMEHTAIBHOTO OIIPEEIICHUS] KHHEMATHYECKUX BEJIMYUH.
[IpencraBnenre HHPOPMALIMHU O BUJIAX JIBH)KEHUS B BUJIE TaOJIUIIbI

Tema 1.2.
3aKOHBI MEXAaHUKU
HreroTona.

Tema 1.3.
Cuiibl B mpupo/IE.

Tema 1.4.
3aKOHBI COXpPaHEHHUS B
MCXaHHKE.

HpI/IMeHeHI/Ie 3aKOHa COXpPAaHCHUA UMITYJIbCa JJIS1 BBIYUCIICHUS
M3MEHEHUN CKOPOCTEU TeJ MPU UX B3aUMOJICUCTBUSIX.
N3mepenue paboThl cUl U U3MEHEHHE KUHETUYECKOW SHEPruu Tena.
Boruncnenue paboThl CUl M U3MEHEHHSI KHHETUYECKOM SHEePTun
Tena.

Brluucnenue noTeHIMaIbHONW SHEPTUH TEJ B TPABUTALIMIOHHOM
ToJIe.

Omnpenenenre NOTEHIUATBHON YHEPTHH yIPYTO-AedopMupoBaH-
HOTO TeJia 10 U3BECTHOM eopMaliiu 1 )KECTKOCTH TeJa.
[IpuMeHeHne 3aK0OHa COXpaHEHUsI MEXaHUYECKOM YHEPTUU MTPU
pacuerax pe3yJbTaToB B3aUMOAEHCTBUI TEI IPaBUTALIMOHHBIMHU
CUJIaMU M CWJIAMH YIIPYTOCTH.

Vkazanne I'paHull MIPUMCHHUMOCTHU 3aKOHOB MCXAaHUKH.

Pa3nes 2 OcHOBBI M0OJIEeKYJISAPHO# GU3NKH M TEPMOIMHAMHKH

Tema 2.1

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.
WneanbHblii ra3

BrinonHeHne s3KCepuMeHTOB, CITyXKalluX /I 000CHOBaHUS
MoJIeKyJIsipHO-KuHeTHueckoi teopun (MKT).

Pemenue 3a1a4 ¢ npuMeHEHHEM OCHOBHOTO YpaBHEHUS
MOJICKYJISIPHO-KUHETHUECKON TEOPHH Ta30B.

Omnpenenenre napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH
HA OCHOBAaHUH YPAaBHEHUS COCTOSTHUS UJICATLHOTO Ta3a.
Omnpenenenre napaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH

U IIPOUCXOISIIUX NpoIieccoB 1o rpadukam 3aBucumoctd p (T),
VD), p (V).

DkcnepuMenTanbHoe uccienopanue 3apucumoctu p(T), V(T), p(V).
[IpencraBienue B Bue rpaikoB H30XOPHOTO, H300apHOTO

U U30TEPMUYECKOTO ITPOLIECCOB.

Brruucnenue cpiHel KHHETUYECKOM 3HEPTUU TEIUIOBOTO JBUKEHUS
MOJIEKYJI 110 U3BECTHOU TeMIIepaType BeIleCTBa.

Bricka3biBaHue TUIIOTE3 AJ1s1 O0BSICHEHHS HAOIIOAAEMbIX SBJICHUM.
VYka3zaHue rpaHull IPUMEHUMOCTH MOJIETU «UJICANIbHBIN ra3» u
3akoHOB MKT

Tema 2.2.
OCHOBBI
TCpMOIII/IHaMI/IKI/I.

N3mepenue konnuecTBa TEIIOTHI B MPOIeccax TEIIONepeiayuu.
Pacuer konmvecTBa TETIIOTHI, HEOOXOIUMOTO IS OCYIIIECTBICHHS
3aJJaHHOTO Ipolecca ¢ Terionepenadeil. Pacuer nusmenenus
BHYTPEHHEH YHEPTUU Te, paOOTHI M TIEPEIaHHOTO KOJTUYECTBA
TEIJIOTHI C UCTIOJIb30BAHUEM MIEPBOT0 3aKOHA TEPMOIUHAMUKH.
Pacuer paboTs1, coBepIIeHHOM ra3oM, 1Mo rpaduKy 3aBUCUMOCTH

p (V).
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Brruncnenue paboTel raza, COBEpIIEHHOM PU U3MEHEHUHT
COCTOSIHMA 10 3aMKHyTOMY LuKiy. Berancnenue KIIJI mpu
COBEPILICHUH

ra3oM paboThl B Ipolieccax U3MEHEHUs COCTOSIHUS TI0 3aMKHYTOMY
mukry. OObsICHEHUE TPUHIUTIOB JCHCTBUS TETUIOBBIX MAITUH.
JleMoHCcTpauus posid GU3UKU B CO3aHUU M COBEPIICHCTBOBAHUU
TEIJIOBBIX JBATATENEH.

W3noxeHne CyTH 3KOJIOTHYECKUX MPoOsIeM, 00YCIOBIEHHBIX
paboTOM TEIUIOBBIX ABUTATENEH U MPEATIOKEHUE ITyTH UX PELLIECHUS.
VYka3aHue rpaHul IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMMKH.
YMeHHe BECTH THAJIOT, BBICIYIINBATH MHEHUE OIIIOHEHTA,
y4acTBOBaTh B IUCKYCCUU, OTKPBITO BBIPAKAaTh U OTCTaUBaTh CBOIO
TOYKY 3pPEHUSL.

Tema 2.3.
CaoiicTBa mapos.

N3mepenne BIa)KHOCTU BO31yXa.

Pacuet konuuecTBa TEMIOTH, HEOOXOAMMOIO JJI1 OCYLIECTBIICHUS
Ipolecca nepexoa BeIecTBa U3 OJHOI0 arperaTHOro COCTOSHUS B
Ipyroe.

OKCIIEpUMEHTAIBHOE UCCIIE0BAHUE TEIJIOBBIX CBOKMCTB BELIECTBA.
[IpuBeneHne npuMepOB KaWJLISIPHBIX SBJIEHUHN B OBITY, IPUPO/IE,
TEXHUKE.

Tema 2.4.
CBoiicTBa XUIKOCTEN

Pacuet konuuecTBa TEMIOTH, HEOOXOAUMOTIO JJIsS OCYIIECTBICHUS
rpoliecca Mepexo/ia BeIecTBa U3 0JIHOr0 arperaTHOrO COCTOSIHUS B
apyroe.

DKCHEPUMEHTAIBHOE UCCIIEJOBAHUE TEIUIOBBIX CBOMCTB BELIECTBA.
[IpuBeneHne NpUMepPOB KaNWLUISPHBIX SIBJICHUHN B OBITY, IPUPO/IE,
TEXHUKE.

Tema 2.5.
CpolicTBa TBEpPABIX TEIN.

HccnenoBanue MEXaHMYECKUX CBOMCTB TBEPABIX Tel. [[puMenenue
(bu3nUeCKUX MOHIATUN U 3aKOHOB B yUeOHOM MaTepuae
Ipo¢eCCUOHATIBHOTO XapaKTepa.

Hcnonb3oBanue MHTEpHETA U1 TOMCKA UHPOPMALIUHU O
pa3paboTKax ¥ NPUMEHEHUAX COBPEMEHHBIX TBEP/BIX U aMOP(HBIX
MaTEpHUAJIOB.

Pa3nes 3. D1eKTpoAMHAMHKA

Tema 3.1.
DJIEKTPUYECKOE TIOJIE.

BLI‘{I/ICJIGHI/IC CUJI B3aHMOIIeI>'ICTBPI}I TOYCYHBIX BHCKTpI/I‘-IeCKI/IX
3apsJIOB.

BLI‘{I/ICJIGHI/IC HaHpH)KCHHOCTI/I Z-)HGKTpI/I‘-IeCKOFO I10JI1 OAHOI'O N
HECKOJIbKMX TOYCUHBIX YJICKTPUUCCKUX 3aPSIOB.

BLI‘{I/ICJIGHI/IC IIoTcHIIMajia BHGKTpI/I‘IeCKOFO I10JI1 OAHOI'O U
HECKOJIbKMX TOYCUHBIX JIEKTPUUECKUX 3apsAI0B. 3mMepenne
pa3HOCTI/I IIOTCHIIUAJIOB.

N3mepenue sHepruu JIEKTPUIECKOTO OIS 3apSHKEHHOTO
KOH/JIEHCATOpA.

Brruucnenue sHEpruy JIEKTPHUECKOTO OIS 3apsHKEHHOTO
KOH/JIEHCATOpA.

Pa3zpaboTka mmaHa u BO3MOXHOM CXeMBbI ACHCTBUI
AKCIEPUMEHTAILHOTO OMPEIENIECHHUS SIEKTPOEMKOCTH
KOHJIEHCATOPA U JUAJICKTPUIECKON MPOHUIIAEMOCTH BEIIECTRA.
HpOBeIIeHI/Ie CpaBHI/ITeHI:HOFO aHaJIn3a FpaBI/ITaI_[I/IOHHOFO 148
AJIEKTPOCTATHYECKOTO MOJICH

Tema 3.2.
3aKOHEBI ITIOCTOSHHOI'O
TOKA.

N3mepenue MmouiHocTy 3nekTpudeckoro Toka. Msmepenne 3/1C u
BHYTPEHHETO COMPOTHUBIICHHUS UCTOYHHUKA TOKA.
BrinonHenue pacueToB CHIIBI TOKA U HANIPSDKEHUH HA y4acTKax
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anekTpudeckux uenei. OObsCHEHNE Ha IPUMEPE IIEKTPUUECKON
1enu ¢ AByms ucrounukamu toka (31C), B kakoMm cirydae
MCTOYHUK AJIEKTPHUYECKON IHEPTUHU pabOTaeT B pexKUMe TeHepaTopa,
a B KAKOM — B PEeXHUME OTpeOuTeNs.

Onpenenenue TemMnepaTypbl HUTH HakanuBaHus. V3mepenue
AJIEKTPUUYECKOTO 3apsi/ia 3JIEKTPOHA.

CHsATHE BOJIbTaMIIEPHON XapaKTEPUCTUKU JUOJA.

[IpoBeeHue cpaBHUTEIBHOTO aHAIN3A MTOTYTIPOBOIHUKOBBIX
JMOJI0B U TPUOJIOB.

Hcnonb3oBanue MHTEpHEeTa U1 OKMCKa HHPOPMALIUU O
MEPCIEKTUBAaX Pa3BUTHUS MOJIYTPOBOJHUKOBOM TEXHUKHU.
YcTaHOBKa NPUYMHHO-CIEICTBEHHbIX CBSI3EN

Tema 3.3.
DNEeKTpUYECKU TOK B
MOJTYTIPOBOTHUKAX

Tema 3.4. MaruurtHoe
oJI€e.

Tema 3.5.
DneKkTpoMarHuTHas
WHTY KIS

N3Mepenne nHAYyKIMU MarHUTHOTO MoJiA. Beruncienue cui,
JNEUCTBYIOLIMX Ha MPOBOAHUK C TOKOM B MarHUTHOM MOJI€.
Brrunciienue cui, AEMCTBYIOIIMX HA JIEKTPUUECKUI 3apsi,
JBUKYIIMICS B MArHUTHOM I10JI€.

HccenenoBanue sBIEeHUN 2IEKTPOMATHUTHON MHAYKIUH,
CaMOMHAYKIUH.

Brrunciienue sHeprum MarHuTHOTO TOJISL.

OObscHEeHNE TPUHIINIIA AEHUCTBUS AIEKTPOABUTATENS.
OOBsICHeHNE IPHUHIIMTIA ICUCTBUS TeHEPATOPa IIEKTPHIESCKOTO
TOKa M 3JIEKTPOU3MEPUTENBHBIX TPHO0poB. OOBsICHEHUE MPUHITUTIA
NEeHCTBHS Macc-criekTporpada, yckopuTeiel 3apsKCHHBIX YaCTHII.
OOBbscHEeHHE PO MAarHUTHOTO TOJISt 3eMJITU B JKU3HH PACTCHHIA,
JKMBOTHEIX, UEJIOBEKA.

[IpuBeneHre npuMepoB NPAKTUIECKOTO TPUMEHEHUS N3YUEHHBIX
SIBIICHUH, 3aKOHOB, TPHOOPOB, YCTPOKHCTB.

[IpoBeaeHue CpaBHUTENBHOTO aHAJIU3a CBOMCTB
AJIEKTPOCTATHYECKOT0, MATHUTHOTO U BUXPEBOTO AIEKTPUUECKUX
MOJIEH.

OOBsicHEeHNE Ha MPUMEPE MATHUTHBIX SBIICHUH, TOYeMy (PUNUKY
MOHO pacCMaTpUBaTh KaKk METAIUCLHUILIIUHY.

Pa3zgen 4. Kojie0anusi 1 BOJIHBI

Tema 4.1.
Mexanuueckue
KOJICOaHUS.

HccnenoBanue 3aBUCUMOCTH NEpH0Ia KOJIeOaHni
MaTeMaTHYECKOr0 MasiTHUKA OT €0 JJIMHBI, MAaCChl U aMIUTATY AbI
KoseOaHui.

HccnenoBanue 3aBUCMMOCTH IeproAa KoJieOaHU Tpy3a Ha
IIPYXKUHE OT €r0 MACCHI U KECTKOCTU MPYKUHBI. BpIuncienue
nepuoja KojaebaHuii MaTeMaTHYECKOT0 MasiTHUKA 10 U3BECTHOMY
3HAYEHUIO €To JUIMHBL. Beruucnenue nepuoia kojaebanuii rpysa Ha
MIPYKUHE 110 U3BECTHBIM 3HAYEHUSM €r0 MaCChl U )KECTKOCTH
MIPY>KUHBI.

BripaOoTka HaBBIKOB BOCIIPUHUMATh, aHAJIU3UPOBATD,
nepepadaThIBaTh U MPEABABIATH HH(GOPMAIIHIO B COOTBETCTBUU C
MIOCTaBJIEHHBIMHU 3a/1a4aMH.

[TpuBeneHre MpUMEpPOB aBTOKOJIEOATEIHHBIX MEXaHUUECKHUX
cucreM. [IpoBenenne kinaccubuKaiy KoueOaHui

Tema 4.2.
Yrpyrue BOJIHBI.

V3mepeHue JUTMHBI 3BYKOBOM BOJIHBI IO pe3yJIbTaTaM HaOIOICHUN
UHTEPEPEHIMH 3BYKOBBIX BOJIH.

Habmtonenue u o0ObsiCHEHUE sIBICHUH HHTEp(hEpEeHIIUH U
IU(paKkIIi MEXaHUYECKUX BOJIH.
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[IpencraBnenne o0macTeil MpUMEHEHHS yIIbTPa3ByKa U
NEPCIEKTUBBI €r0 UCMOIb30BAHUS B PA3IUUHBIX 00JIACTIX HAYKH,
TEXHHUKH, B MEIULIUHE.

W3noxeHne CyTH 3KOJIOTHYECKUX MPOOIIeM, CBSI3aHHBIX C
BO3/ICHICTBMEM 3BYKOBBIX BOJIH HA OPraHU3M YeJIOBEKa

Tema 4.3.
DJIEKTPOMarHUTHbIE
KoseOaHusl.

Habmronenue ocripyuiorpaMM rapMOHUYECKHUX KOJIeOaHH CHITBI
TOKa B IICTIH.

H3mepenue 371eKTpOeMKOCTH KOHIeHcaTopa. M3mepenne
MHTyKTHBHOCTD KaTYIIKH.

HccnenoBanue sSBICHHS JIEKTPUYECKOTO PE30HAHCA B
MIOCJIEOBATEIbHON LEIH.

[IpoBeneHne aHaoruy Mexay (pU3NIeCKUMH BEIMYNHAMH,
XapaKTepU3yIOIMUMU MEXaHUIECKYIO U 3JICKTPOMAarHUTHYIO
KoJIeOaTeIbHbIE CHCTEMBI.

Pacder 3HaueHMI CHIIBI TOKA M HATIPSDKCHUS HA AJIEMEHTAX IIeTH
MIEPEMEHHOT0 TOKa.

VccnenoBanue mpuHIUIA JEHCTBUS TpaHCPOpMAaTopa.
HccnenoBanye npuHIMIA JCHCTBHS TeHEpaTopa MepeMEHHOTO
TOKA.

Hcnons3zoBanue VHTEpHETA 47151 TOMCKa HHQOPMALIUH O
COBPEMEHHBIX CIIOCO0aX Mepelaur dJIEKTPOIHEPTUU

Tema 4.4.
DJIEKTPOMarHUTHbIE
BOJIHBI.

OcymiecTBieHue paguonepenayu u paguonpuema. MccnenoBanue
CBOMCTB AJICKTPOMATrHUTHBIX BOJIH C TIOMOIIBI0 MOOUIEHOTO
TenedoHa.

Pa3BuTHe 11IEeHHOCTHOTO OTHOIIEHUS K M3y4aeMbIM Ha YpOKax
(GU3UKN 00BEKTaM U OCBAaMBAEMBIM BHJIaM JESITETLHOCTH.
OOBscCHeHNE PUHIUTTHAIBHOTO PA3IMYHUS TIPUPOJIBI YIIPYTUX H
3JEKTPOMAarHUTHBIX BOJIH. M31105K€HNE CYyTH 3KOJOTUYECKHUX
po0JIeM, CBA3aHHBIX C JIEKTPOMArHUTHBIMU KOJICOAHUSIMU U
BOJIHAMH.

OOBsICHEHUE POJTH AJICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX
nccaenoBanusax BeenenHoit

Pa3zgea 5. OnTuka

Tema 5.1.
[Ipupona cgera.

[IpruMmeneHne Ha TPaKTUKE 3aKOHOB OTPAXKEHUS U IPEJTOMIICHUS
CBETa MPH PEIICHUY 3a/1a4.

OrnpezenieHne CIeKTPAIbHBIX TPaHUL] 4yYBCTBUTEIHHOCTH
YeJIOBEUYECKOrO T1a3a.

YMeHue cTpouTh U300paKeHHsI MPEAMETOB, 1aBaACMbIE INH3AMHU.
Pacuer paccTostHHS OT JTUH3BI 10 U300paKEHHS TIPEIMETA.
PacueT onTudeckoil CHUIIBI TUH3EI.

N3mepenune GoKyCHOTO pacCTOSTHUS JTUH3HI.

HcnplTanue Moaeneld MUKPOCKOIIA U TEJIECKOIA

Tema 5.2.
BonHoBrle cBOMCTBa
CBeTA.

Habmronenue siBieHust HHTEP(OEPEHIINH SJICKTPOMAarHUTHBIX BOJIH.
Habmtonenue siBneHus 1upakiuy 3IeKTPOMarHUTHBIX BOJIH.
HaOmroneHne siBIIeHUS MOJISIPU3AIMN dJIEKTPOMArHUTHBIX BOJTH.
W3mepeHune UTMHBI CBETOBOM BOJIHBI 110 pe3yJibTaTaM HaOIr01eHUs
sBieHus naTepdeperun. Habmonenue spinenus U paxium
CBCTa. HaGJHO,Z[eHI/Ie SABJICHUS MOJIApU3allUA U JUCIICPCUU CBCTA.
[Monck pa3nuumii ¥ CXOJCTBAa MEXIY TUPPAKIIUOHHBIM U
AUCTICPCUOHHBIM CIICKTPAMM.

[TpuBeneHre NPUMEPOB MOSBICHUS B IIPUPOJIC M UCTIOTH30BAHUS B
TEXHUKE SIBJICHUH MHTep(epeHInn, TUPpaKkLInu, MOJSIPU3ALUU U
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AUCTICPCHUU CBETA. HepeqncneHHe MCTOOB ITO3HAHUA, KOTOPBLIC
HCIIOJIb30BAHbI ITPU U3YUCHUU YKA3dHHBIX SIBJICHUIA.

Pa3nes 6. DiieMeHTHI KBAHTOBOH (pM3HKH

Tema 6.1 Habmonenue goroanekrpuueckoro 3¢ pexra. OObsICHEHNE 3aKOHOB
KBanTOBas onTHka. CroneroBa Ha OCHOBE KBaHTOBBIX ITPEACTABICHUI.

Pacuer MakcUManbHOW KUHETUYECKON YHEPTUU HIEKTPOHOB IIPU
(dhoToanekTpuueckoM s dexre.

Onpenenenue pabOThI BBIX0a 3JIEKTPOHA 10 TpaduKy
3aBUCUMOCTH MAaKCUMaJIbHOW KUHETUYECKON SHEPTUU
(OTO3TIEKTPOHOB OT YACTOTHI CBeTa. M3mepenue paboThl BEIX0/1a
JJIEKTPOHA.

[lepeuncnenne npuOOPOB YCTAHOBKH, B KOTOPBIX IPUMEHSIETCS
0e3nHepIIMOHHOCTh (poTodddexTa.

OOBsicHEHHE KOPITYCKYJIIPHO-BOJIHOBOTO Jyajin3Ma CBOMCTB
(hOTOHOB.

OOBsicHEeHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHOM
(bU3UKH.

Tema 6.2. HabmtoneHne muHeuaThIX CIEKTPOB.

®duznka aToma. Pacuer 4acTOTHI ¥ IJIMHBI BOJIHBI UCITyCKa€MOI'O CBETA MPHU
IIepexo/ie aTOMa BOAOPOa U3 OJHOIO CTAL[MOHAPHOI'O COCTOSIHUS B
Ipyroe.

OOBsicHEeHHE TPOUCXOXKICHUS TUHEWYATOTO CIIEKTPa aToMa
BOJIOPOJA U Pa3JINYusl JMHENYATBIX CIIEKTPOB PA3JIMYHBIX Ia30B.
HccenenoBanue JIMHEWMYATOTO CIEKTPA.

HccnenoBanue npuHImna padoThl JIOMUHECIICHTHOH JIAMITbI.
HaGmonenue u 0ObsICHEHE IPUHIINTIA ACHCTBUS Ja3epa.
[IpuBeneHre mpuMeEPOB UCIIOIB30BaHUS JIa3epa B COBPEMEHHOM
HayKe U TEXHHKE.

Hcnons3zoBanne MHTEpHETA U151 TOKMCKa HHGOPMAITIH O
NepCIEeKTHBaX NPUMEHEHHUS Ja3epa

Tema 6.3. Habumonenue TpekoB anbda-yacTuil B kamepe Bunbcona.
®du3nka aTOMHOIO sapa. | PeructpupoBanue sa1epHbIX U3JIy4EHUH C IIOMOLIBIO CYETYMKA
[eiirepa.

Pacuer sHepruu cBsi3u aTOMHBIX sJEP.

OmnpeneneHne 3apsia 1 MacCOBOIO YMCIIA aTOMHOTO Spa,
BO3HHMKAIOIIETO B PE3yJIbTaTe PAAUOAKTUBHOIO pacnajia.
Brruncnenue sHepruu, 0cBOOOXKAAIOMIEHCS TPU PaM0aKTUBHOM
pacnaze.

Onpenenenne NpoayKTOB SIACPHON peaKiiHy.

Brrurcnenue sHeprun, 0CBOOOXKTAFOIICHCS TIPH SIEPHBIX
peaKkusx.

[TonnManue npeuMyiecTB U HEAOCTATKOB UCIOIb30BAHUS
ATOMHOM SHEPrUY U MOHU3UPYIOIIUX U3JIyUYECHHUI B
MIPOMBILIIEHHOCTH, METULIUHE.

W3noxeHue cyTu 3KOJIOTUYECKUX MPOOJIeM, CBA3aHHBIX C
OMOJIOTMYECKUM JEHCTBUEM PAHOAKTUBHBIX U3ITyUYEHUH.
[IpoBenenue knaccuukay 3JI€MEHTAPHBIX YaCTHUIL 0 UX
(bu3HUECKUM XapaKTepUCTHKaM (Macce, 3apsiiy, BpEeMEHH KU3HH,
CIIUHY | T.JI.).

[TonnManue EHHOCTEW HAYYHOTO MO3HAHUS MUPA HE BOOOIIIE JUIs
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YCIO0BCUYCCTBA B LICJIOM, a AJIA KaXXKa0Io 06yan01uer00ﬂ JIUYHO,
LIGHHOCTEH OBJIaACHUS METOA0M HAayYHOT'O IMO3HAHUS JIA
AOCTHIXKCHUA YCIICXA B JIFOOOM BUJC HpaKTH‘IGCKOﬁ JACATCIIBHOCTH

Pazgen 7. DBosronus Beesennoii

Tema 7.1
CrpoeHue u pasButue
Bcenennori.

HaGmronenue 3a 3Be3namu, JIyHOM 1 TJ1aHETAMU B TEJIECKOII.
HabmtoneHne conMHeYHbIX MATEH C OMOUIBIO TeIeCKona U
COJIHEYHOTI'O PKpaHa.

Hcnonb3oBanue MHTEpHETA U1 TOKUCKA N300paKeHUHA
KOCMHYECKUX 00BEKTOB U MH(POpMAIUU 00 UX OCOOECHHOCTSIX
OO6cysxaeHre BO3MOXKHBIX CIIEHapHEB BOJIOINHN BeeneHHoil.
Hcnonb3oBanne MHTEpHETA I MOUCKA COBPEMEHHOM
uHpopmanuu o pa3sutuu Beenennoit. Ouenka nHdopMaum ¢
MO3UIUH €€ CBOMCTB: JOCTOBEPHOCTH, 0O BEKTUBHOCTH, MOJIHOTHI,
aKTyaJIbHOCTH U T.J.

Tema 7.2.
OBOJIIOLNS 3BE3I.

Brruucnenue sHepruu, 0cBOO0KIAFOIICHCS TIPH TEPMOSIEPHBIX
peaKIusX.

dopMynrpoBKa MPOOIEM TEPMOSICPHOM SHEPTETHKH.
OObsicHEHNE BIUSIHUSA COJIHEYHON aKTMBHOCTH Ha 3€MIIIO.
[TonnMaHue posii KOCMHYECKUX UCCIIEIOBAaHUHN, MX HAYYHOTO U
SKOHOMMYECKOT'O 3HAUYCHUS.

OO0cyx1IeHre COBPEMEHHBIX THIIOTE3 O MPOUCXOKICHUN
ConHEYHOM CUCTEMBI.

3. YCJOBMUS PEAJIM3AIIMYA YYEBHOM JJUCIIATLIIMHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTePHAIbHO-TEXHUYECKOMY

Kabunet Quszuku:

o0ecrneYeHn 1o
nabopaTtopus ¢ 1a00pPaHTCKON KOMHATOM.

O6opynoBaHue yueOHOTO KaOUHeTa:

— KOMIIJIICKTbI

crenuaIu3upoBaHHON yueOHOoU MebenH,

- JO0CKa KJjlacCHasd,

- TPOEKTOp,
- DJKpaH,

- HarJIsIIHBIE TOCOOUS,

- TEXHHYECKas JOKyMEHTalus,

- JIEMOHCTPAIMOHHOE M JJabopaTopHOe 000pyI0BaHNE,
- pa3aaTouyHble MOJENH,

- KOMIBIOTEP

C YCTAQHOBJICHHBIM JIMOCH3WMOHHBIM IIPOI'PaMMHBIM

obecnieyeHneM:
OC Windows, MS Office ¢ BeixogoM B cetb «/HTEpHET» M IOCTYNOM B
3IIEKTPOHHYIO WH(OPMALIMOHHO-00pa30BaTENbHYIO CPEY.
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3.2. Nupopmanuonnoe odOecnedenue oOydyeHusi lIlepeyeHb yueOHBIX

U3/1aHU, TONOJHUTEJIbHOM JuTeparypsl, UHTEepHET-pecypcoB
OcHoBHasi JuTepaTypa:

1. Mzeprun D.T. ®uszuka: yuebnuk s 10 kiacca o0iieodpa3zoBaTeIbHbIX
opranm3aruii. / D.T. U3eprun. — Mocksa: Pycckoe cioso, 2020. — ISBN rs_fiz_10.
— URL.: https://ibooks.ru/bookshelf/374943/reading

2. Mzeprun O.T. ®usuka: yueoHuk s 11 kmacca obuieoOpa3oBaTesbHBIX
opraam3aruii. / D.T. U3eprun. — Mocksa: Pycckoe cioBo, 2020. — ISBN rs_fiz_11.
— URL.: https://ibooks.ru/bookshelf/374944/reading

3. Kabapauu O. ®@., Opnos B. A., OBenuuxk 3. E. u np. / Ilox pen.
[Munckoro A. A., Kabapauna O. @.@usuka. 10 knacc. YueOuuk. YrinyOneHHbIM
ypoBenb — M.: IlpocBemenue, 2021. — 416 c¢. — ISBN — 978-5-09-077598-4. —
OnekrponHas ¢popma yueonnka — URL: https:// catalog.prosv.ru/fizika--10-klass--
-elektronnaya-forma-uchebnikal3973

4. Kabapaun O. @., Opno B. A., OBenunk O. E. u np./ Ilox pexn.
[Tunckoro A.A., Kabapauna O.®. ®uzuka. 11 kinace. Yueonuk. YrinyOnEHHbIN
ypoBeHb — M.: IlpocBemenue, 2021. — 416 c. — ISBN - 978-5-09-077599-1. —
OnekrponHas popma yueonuka — URL: https:// catalog.prosv.ru/fizika--11-klass--
elektronnaya-forma-uchebnikal3974

JlonoJIHUTe IbHASA JIUTEpaTypa:

1. ®wusuka: xosieObanuss W BOJIHBL. JIaOOpaTOPHBIM MPAKTUKYM: y4ueOHOE
nocobue st cpeaHero npodeccuonanpHoro oopaszosanusi / B. B. I'opnau, H. A.
Npanos, M. B. Ilnactununa, A. C. Pyban; non penakuueit B. B. I'opnaua. — 2-¢
u3a., ucnp. u jgom. — MockBa: MsmarensctBo IOpanit, 2021. — 126 c. -
(IIpodeccronanbuoe oobpazosanne). — ISBN 978-5-534-10140-9. —

2. URL: https://urait.ru/bcode/471693

3. Kanamnukos, H. I1. ®usuka B 2 4. YacTs 1: yueOHUK U IPAKTHKYM AJIs
cpennero mpodeccuonansuoro oopazosanus / H. I1. Kanamaukos, C. E. Mypasbes.
— 2-e m31., uctp. u gon. — MockBa: U3marensctBo FOpaiit, 2021. — 254 ¢. —
(ITpodeccronanbaoe oobpazoBanue). — ISBN 978-5-534-09159-5. —

4. URL : https://urait.ru/bcode/471223

5. Kanamnukos, H. I1. ®usuka B 2 4. YacTh 2: y4eOHUK U MPAKTUKYM IJIS
cpeanero npodeccruonansHoro oopasoanus / H. I1. Kanamuukos, C. E. MypaBbeB.
— 2-e u3A., ucnp. u gon. — Mockpa: U3narensctBo FOpaiit, 2021. — 244 c. —
(IIpodeccronanbuoe oopazosanune). — ISBN 978-5-534-09161-8. —

6. URL: https://urait.ru/bcode/471915

7. byxaposa, I'. JI. ®usuka. MonekymnspHas Qu3uka U TepMOAMHAMUKA.
Meroauka mnpernogaBaHusi: yueOHOe mocoOue JJisg CpeaHero MpoQpecCHOHATIBHOTO
obpazosanust/ I'. 1. ByxapoBa. — 2-e uzj., ucnp. u jnom. — Mocka: M3gaTeabcTBo
HOpaiit, 2021. — 221 c. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-534-
01363-4. — URL.: https://urait.ru/bcode/471101

8. Mycumn, IO. P. ®u3uka: xonebanus, onTuka, KBaHTOBas GU3HMKA: yueOHOE
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https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!7529
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!7529
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!7529
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nocobue g cpeaHero npodeccrnonansHoro odpaszoBanus / 10. P. Mycun. — 2-¢
u3l., ucnp. m jpon. — MockBa: M3marensctBo IOpaiit, 2021. — 329 c. -
(IIpoeccronanbaoe obOpazoBanue). —  ISBN 978-5-534-03540-7. — URL:
https://urait.ru/bcode/472307

9. Mycun, HO. P. ®uszuka: mMexaHuKa CIUIOLIHBIX CpeJ, MOJICKYJIsIpHas
dbu3nka U TepMOAMHAMUKA: y4eOHOe mocoOue il cpeaHero npodeccuoHaIbHOTO
obpazoBanus / 0. P. Mycun. — 2-e uzn., ucnp. u jgom. — Mocksa: M3gaTeabcTBo
FOpaiit, 2021. — 163 c. — (IIpodeccronansuoe oopasosanue). — ISBN 978-5-534-
03000-6. — URL: https://urait.ru/bcode/472305

10. Aitzention, A. E. ®usuka: y4eOHUK W TIPaKTUKYM JJisi CPEIHETO
npodeccuonanbHoro odbpasosanus / A. E. Alzennion. — Mocka: M3gaTeiabcTBoO
FOpaiit, 2021. — 335 c. — (IIpodeccronansroe odpasosanue). — ISBN 978-5-534-
00795-4. — URL.: https://urait.ru/bcode/470950

11. T'opnau, B. B. ®u3uka: kBantoBas ¢usuka. JlabopaTopHbI MPAKTUKYM:
ydaeOHOe mocooue MJIsl cpeiHero npodeccuoranbHoro oopazopanws / B. B. ['opnauy.
— 2-e usA., ucnp. u gon. — Mocksa: UznarensctBo FOpaiit, 2021. — 114 ¢. —
(ITpoeccronanbuoe odOpazoBanue). —  ISBN 978-5-534-10138-6. — URL:
https://urait.ru/bcode/471694

12. T'opnau, B. B. ®dusmka: mexanuka. IJEKTPUUECTBO M MarHETH3M.
JlabGopaTopHBbIil TpakTUKyM: yueOHOE TTocoOue sl CPeAHEro MPOPECCHOHATIBHOTO
obpazoBanus / B. B. 'opnau. — 2-e u3z., nepepad. u gom. — Mocksa: M3gaTeabcTBo
FOpaiit, 2021. — 171 c. — (Ilpodeccronansroe odpasosanue). — ISBN 978-5-534-
07608-0. — URL.: https://urait.ru/bcode/474441

13. T'opnau, B. B. ®usuka. 3amaun, TecTbl. MeToabl pelieHus: ydeOHOe
nocobue s cpenHero npodeccuoHanbHOro obpaszoBanus / B. B. T'opmau. —
MockBa: HMsznarensctBo IOpaiit, 2021. — 301 c¢. — (IlpodeccuonanbHoe
obpaszoBanue). — ISBN 978-5-534-08112-1. — URL.: https://urait.ru/bcode/474664

14. KpaBuenko, H. FO. ®usumka: y4eOHWK W TPAKTHKYM IJIs CPEIHETO
npodeccuonanbHoro oopazosanus / H. FO. KpaBuenko. — Mocksa: M3naTenscTBo
FOpaiit, 2021. — 300 c. — (ITpodeccuonansroe oopazoBanue). — ISBN 978-5-534-
01418-1. — URL: https://urait.ru/bcode/470671

HNuTepHeT-pecypebl:

=

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/4.17/p/page.html
- denepanbHbIA HEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
https://dic.academic.ru/ - Axagemuk. CjoBapu ¥ SHIUKIIONCIAN
www.booksgid.com - Books Gid. DnexrpoHnHas OuOIroTeKa.
globalteka.ru/index.html - I'moGanreka. ['modanpHas GMOIMOTEKA HAYYIHBIX
peCypCoB.

window.edu.ru - EnmHOe OKHO JoCTynma K 00pa30BaTeIbHBIM
pecypcam. St-pDooks.ru - JIyunras yaeOHas JIaTeparypa.
www.school.edu.ru/default.asp - Poccuiickuii oOpa3zoBaTenbHBIN TOPTA.
JlocTynmHOCTB, Ka4ecTBO, 3(pPEeKTUBHOCTS.
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https://www.google.com/url?q=http://www.school.edu.ru/default.asp&sa=D&ust=1584493446214000

9. ru/book - DnekTpoHHas OMOIMOTEUHAS CUCTEMA.

10. http://www.alleng.ru/edu/phys.htm - O6pa3oBareibHbIC pecypchl

11. UnTepuera — dusuka.

12. http://school-collection.edu.ru/catalog/pupil/?subject=30 — Enunas

KOJUIEKITUS ITU(POBBIX 00pa30BaTEIbHBIX PECYPCOB.
13.http://fiz.1september.ru/ -  YuyeOHo-MeToauueckass razera «Dusukay.
dic.academic.ru - Axagemuk. CIoBapy U SHIIUKIIOTICHH.

14. http://n-t.ru/nl/fz/ - HoOGenesckue

Jaypearsl 1o

dusuke. http://nuclphys.sinp.msu.ru/ - SAnepunas duznka B

unrepHere. http://college.ru/fizika/ - [TonroroBka k EI'D
15.http://kvant.mccme.ru/ - HayuyHo-niomynsipHbIii  pU3HKO-MaTeMaTHYECKUI
xKypHai «KBaHT».
16. http://yos.ru/natural-sciences/scategory/18-phisic.htm —
EcrecTBeHHOHayuHbIN )KypHAI 1715 MOJIoJexku «IIyTe B HayKy».

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEEHOM
JANCIUIIJINHBI

KoHTposib W  omeHka  pe3yJibTaTOB  OCBOCHUA  JIUCHUILIMHBI
OCYIIECTBIISIETCS MPENOABATEIIEM B MPOLECCE MPOBEICHUS 3aHATUIA, TEKYIIETO U
MPOMEXKYTOUYHOTO  KOHTPOJIS, a TakKe  BBIMOJHCHHS  OOyYaroIMMUCS
VHJAUBUYaJIbHBIX 3aJaHHUM.

Pe3yabTaTsl 00yyeHus
(IMYHOCTHBIE, MPEAMEeTHbIE, MeTaNpeIMeTHbIE)

®opMbl 1 METOABI KOHTPOJIS U
OIIEHKH Pe3YJbTATOB 00y4eHusl

JUYHOCMHbIX.

YYBCTBO T'OPOCTH U YBAXKEHUSI K HICTOPUU U TOCTHXKEHUAM
0TE4YEeCTBEHHON (PU3NUECKOM HayKH; (PU3NUECKH IPaMOTHOE
MOBEJICHHE B IPO(PECCHOHATBHON IEATETFHOCTH U OBITY TIPU
oOpaleHuu ¢ npudopaMu U yCTPOHCTBAMH;

—WHJUBUTyaJIbHBIA OIIPOC
—IIPOBEPKA BBIIIOJHEHHUS
[IOCTaBJICHHBIX 3a1a4

TOTOBHOCTb K ITPOAOJIKEHUIO 00pa30BaHUs U MOBBILICHUS
KBaJH(HUKAIMK B U30paHHOH NpodecCHoHaNbHOM
NESATETbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH (PU3HYECKHX
KOMIICTCHIIUN B 3TOM;

—HWHJVBHTyaJIbHBIA OIIPOC
— IPOBEPKa BBINOJIHEHUS
[IOCTaBJIEHHBIX 3a/1a4

YMEHHE UCTIONIB30BATh TOCTIKCHNSI COBPEMEHHON
¢bu3nueckoil HayKu U GPU3NIECKUX TEXHOIOTUI IS
HOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO PAa3BUTHS B
BBIOpaHHOM PO eCCHOHATBHOMN IEATEIIbHOCTH;

—WHJVBHTyaJIbHBIA OIIPOC
—IIPOBEPKA BBIITOJIHEHUS
[IOCTaBJICHHBIX 3a/1a4

YMEHHE CaMOCTOSITEIbHO TOOBIBATh HOBBIE JJIs CE0s
(I)I/I?)I/I‘-ICCKI/IG 3HaHHA, I/ICHOJ'H:3y}I IJIA 9TOro ,Z[OCTYHHBIC
WUCTOYHUKH WH(POPMAIINH;

—WHJIUBUTyATbHBIA OTIPOC
—IPOBEPKA BHITIOJTHEHUS
MOCTABJICHHBIX 3a7a4

YMCHHUC BLICTPANBATh KOHCTPYKTHUBHBLIC B3AUMOOTHOIICHUS B
KOMaHJEC I10 pCUICHUIO O6H_II/IX 3ajJa4,

—MHIUBUAYIBHBINA U / WIH
IPYIIIOBOM YCTHBIN ONPOC
—IIPOBEPKA BBIIIOJHEHUS
IIOCTABJICHHBIX 3a/1a4
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YMEHHE yIPABIISATh CBOEH MO3HABATEIBHOM NEATEIBHOCTHIO,
IPOBOJIUTH CAMOOILICHKY YPOBHSI COOCTBEHHOI'O
MHTEJUIEKTYJIBHOTO Pa3BUTHS;

—WHIUBHUIYyJIbHBIA U / WK
rPYNIOBOM YCTHBIN OMpOC
—IPOBEPKA BHITIOTHEHUS
IIOCTAaBJICHHBIX 3a1a4

MemanpedMemezx:

WCIOJIb30BAaHHUE PA3JIUYHBIX BUIOB MTO3HABATEIIHHOMN
JESTENBHOCTH [T pelieHus (pu3ndeckux 3aaad,
MIPUMECHECHUE OCHOBHBIX METOJIOB ITO3HAHUS (HAOTIOACHMSI,
Onucanus, U3MEpPEHusl, SIKCIICPUMEHTA) ISl U3yUYCHUS
PAa3JIMYHBIX CTOPOH OKPYKAIOIIEH TEHCTBUTEIBHOCTH;

—WHJUBUlyaJIbHBIA OIIPOC
—IIPOBEPKA BBIIIOJHEHHUS
ITOCTAaBJICHHBIX 3a/1a4

MCIIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYaIbHBIX OMEpAIIHii:
MOCTAaHOBKH 3aJ71auu, ((OpMyIIMpOoBaHHS THIIOTE3, aHAIN3a U
CUHTE3a, CPaBHEHUs, 0000IIICHHSI, CHCTEMAaTH3AIlIH,
BBISIBJICHUSI IPUYUHHO-CIIEICTBEHHBIX CBA3€EH, MOMCKa
aHaoros, (OPMYJIUPOBAHUS BHIBOJIOB JI U3YUCHUS
Pa3IUYHBIX CTOPOH (PU3UUECKUX OOBEKTOB, SIBICHUM U
MIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTD
CTaJIKMBAThCs B MpOodecCHoHaIbHOMU cdepe;

—MHJIUBUAYAJIBHBINA U / WX
rPYNIIOBOM YCTHBIM ONPOC
—IIPOBEPKA BBIIIOJHEHHUS
IIOCTABJICHHBIX 3a7a4

YMCEHUC I'CHEPUPOBATh UJACH U ONIPCACIIATL CPEACTBA,
H€O6XOI[I/IMI)I€ IJId UX pCain3alnu,

—  UMHJIUBUAYAJIbHBIN U / WK
IPYNIIOBOM YCTHBIN ONPOC
—TpaKkTUUECKue 3aHATHA (TI0
TeMaM)

—IIPOBEPKA BBINOTHECHHUS
IIOCTABJICHHBIX 3aJau.

YMEHHE UCTIONIB30BATh PA3INYHbIE HCTOYHUKH JUIS
noiy4yeHus pu3n4eckoit HHGOpMaINH, OLIEHUBATh €€
JIOCTOBEPHOCTB;

— MHIUBUAYIGHBINA U / WK
IPYNIIOBOM YCTHBIN ONPOC

— TIpaKTUYecKue 3aHATHA (TI0
TEMam)

— IIPOBEPKA BBINOIHCHUS
IIOCTABJICHHBIX 3a1a4.

yMEHHE aHaJIU3UPOBATh U MPEACTABIATh HH(OPMALIUIO B
pa3IMYHBIX BUIAX;

— WHAWBUIYATBHBIN U / UITH
IPYNIOBOM YCTHBIN OMpocC

— TpaKTHYeCKHe 3aHATUsA (TI0
TEMaM)

— MPOBEPKA BHITIOJIHCHUS
MOCTaBJICHHBIX 3aJay.

yMEHHE MyOJINYHO IPEJCTABISITh PE3YJIbTaThl COOCTBEHHOTO
UCCIIeIOBAaHMS, BECTH JUCKYCCHH, JOCTYITHO U TApPMOHUYHO
coderasi coJiepKaHue U GOpMBI IPEACTaBIAEMOM
uH(bOpMaInu;

— MHIUBUAYAJIbHBINA U / WK
IPyIIIOBON YCTHBIN ONPOC

— TpakTUYecKue 3aHATHA (110
TEMaM)

— IPOBEPKA BHIITOJIHEHUS
IIOCTABJICHHBIX 3a1a4.

npeoMemHbIX.

c(hopMUPOBAHHOCTH MPEACTABICHUN O POJIM U MeCTe (PU3UKH
B COBPEMEHHO! Hay4YHOUN KapTUHE MUpa; IOHUMaHue
(bu3uIecKoil CynHOCTH Habo1aeMbIXx Bo BeeneHHoi
SBJICHUM, poJii PU3UKHU B (OPMUPOBAHUH KPYro3opa u
(bYHKIIMOHATIBFHONW IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUS
NIPaKTUYECKHX 3a/1a4;

—WHIUBUAYATBHBIA U / WK
rPYNIIOBOM YCTHBIN ONPOC
—C0001IeHNEe Ha TPAKTUYECKOM
3aHATUN
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BHaHeHHeOCHOBOHOHaFaKHHHMH(bHBHqGCKHNHIHOHHTHﬂMH,
3aKOHOMCPHOCTAMH, 3dKOHAMHU U TCOPUAMU,; YBEPCHHOC
HCHOHB3OBaHHe(bH3HqGCKOﬁT€pMHHOHOFHHI{CHMBOHHKH;

—WHIUBUAYaTbHBIN U / UITU
rPYNIOBOM YCTHBIN OMpOC
—C000IIeHHEe HA TPAKTUYECKOM
3aHATUU

BJIaJICHUE OCHOBHBIMU METOJIAMU HAyYHOTO ITO3HAHMUS,
UCTIOJIb3YEMBIMU B (PU3UKE: HAOIIOICHHEM, OITMCAHUEM,
U3MEPEHNEM, IKCTIEPUMEHTOM;

—WHIUBUYATBHBIA U / WK
rPYNIIOBOM YCTHBIM ONPOC
—HMHIUBUAYaIbHASI MU
rpynmnosas pabora
(mpencTaBiieHUE BBITOJIHEHHOTO
3a/1aHus)

—C000IIIeHNEe Ha TPAKTUYECKOM
3aHATHU

yMeHHUs 00pabaThIBaTh PE3yIbTaThl U3MEPECHHM,
00Hapy’KHUBaTh 3aBUCUMOCTb MEXY (PU3NUECKUMU
BEJIMYMHAMH, OOBSCHATH MOJTyUYeHHBIC PE3yJIbTAaThI U IeIaTh
BBIBOJIBI;

—WHIUBUAYATBHBINA U / HITH
rPYNIOBOM YCTHBIN OMpOC
—WHIUBUAyaTbHAS UITU
rpymnmnoBas pabota
(mpencraBiieHne BBIOJIHEHHOTO
3a/1aHUS)

c(hopMUPOBAaHHOCTHh YMEHHUS periaTh GU3NIECKUE 3a/1a4H;

—WHIUBUAYATBHBIA U / WK
rPYNIIOBOM YCTHBIM ONPOC
—C0001IeHNEe Ha TPAKTUYECKOM
3aHATUU

c(OPMHUPOBAHHOCTb YMEHUS IPUMEHSTH I1OJTyYEeHHbIE
3HaHUSA U1 O0BSCHEHUS YCIOBUM NMPOTEKaHUs (PU3NUECKUX
SBJICHUH B IpUpoje, NpodeccuoHaabHoi chepe n s
IPUHSTHS IPAKTUYECKUX PELICHUI B TOBCETHEBHOM KU3HU;

—UWHAUBUIYaIbHBIA U / UK
IPYIIIOBOM YCTHBIN OIPOC
—C000I1IeHNE HA TPAKTUYECKOM
3aHATHH

—UHAMBUyalIbHAs WU
rpymmnoBas pabota
(mpencTaBiieHUE BBITIOJTHEHHOIO
3a/1aHUS)

c(OpMHUPOBAHHOCTb COOCTBEHHOM MO3MILIMHU 10 OTHOUICHHUIO
K (pusnueckoit nHPpopMauu, MOIy4aeMon U3 Pa3HbIX
HCTOYHUKOB

—UWHAUBUYaIbHBIA U / UK
rPYNIIOBOM YCTHBIM ONPOC
—C0001IeHNEe Ha TPAKTUYECKOM
3aHATUU
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