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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
YUYEBHOU JUCHUITJIMHBI
OV /.11 ®u3uka

1.1. O61acTh NPUMEHEHUS TPOrPAMMBI

Pabouass mporpamma y4eOHOM JUCHMIUIUHBI SBISETCS 4YacTbl0 OCHOBHOMU
npodeccuoHanbHOM 00pa30BaTENbHON MPOTPaMMbl, peain3yeMOil MpU MOATOTOBKE
CIEUHAINCTOB CpeaHero 3BeHa 1m0 crnenuanbHocTd 38.02.01 DxoHOMHKA U
OyxranTepckuil yder (mo orpaciisam). [IporpamMmma yueOHON AUCIUTIIUHBI « DU3UKa»
paspaborana c yderom TpeboBanuii PI'OC cpeaHero oOirero o0pa3zoBaHus,
NPEIbSIBISIEMBIX K CTPYKTYpe, COICPKAHUIO W pe3yJbTaTaM OCBOCHHS Y4eOHOM
IUCIMIUTUHBL «DU3MKa», B COOTBETCTBHHM C «PEeKOMEHIAIUsSMU IO OpTraHU3aIliH
MOJTy4eHUs] CPEAHETo o0IIero oopazoBaHus B Mpeieax 0OCBOSHUSI 00pa30BaTEIbHBIX
nporpaMM CpeaHero npoheccuoHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETo
oOpa3oBanwus...» (mucbMo JlemapraMeHTa TOCYJAapCTBEHHOW TOJUTHKU B cdepe
cpenHero mnpodeccuoHaIbHOTO 00pa30BaHUS M MNPO(PECCHOHAIBLHOTO OO0yYCHHS
Musnnpocpemenus Poccum ot 01.03.2023 Ne 05-592), nmpumepHoii mporpamMmoi
obmeobpaszoBarensHOl yueOHON muctuiuinabl «Dusuka» (aBrop JI.B. Uucrtsakora,
HPIIO, 2022 r.) Cc y4eTOM COIMATBHO-IKOHOMUYECKOTO MTPODHISA MOIydaeMOoro
poeCCUOHATEHOTO 00pa30BaHUsI.

1.2. MecTo IMCHUIJIMHBI B CTPYKType OCHOBHOW mpodeccHOHAIbLHOM
00pa3oBaTe/IbHOI MPOrpaMMBblI:

O6mieobpazoBarenbHas yueoHnas nucuurmirnHa OY J1.11 dusrka B COOTBETCTBUHU
¢ ®I'OC COO u BXoauT B 001Ie00pa3oBaTEIbHBIA UK Y4Y€OHBIX JUCIUILIVH,
n3y4aeTcs Ha 6a30BOM YpPOBHE.

TpeGoBanus Kk pe3yJabTaTaM OCBOCHHS AU CIUILIUHBI:
Conepxanne mporpammbl  «Du3mka»  HampaBiIeHO HAa  JIOCTHKEHUE
CIEYIOIIMX Yeell.

— OCBOGHHWE 3HAHUHN O (yHIaMEHTAIbHBIX (DPU3MYECKHX 3aKOHAX W MPHUHIIUIAX,
JeKaIUX B OCHOBE COBPEMEHHOW (pM3Mueckod KapTHHBI MHpa; HAanOOJIee Ba)KHBIX
OTKPBITHSIX B 00JIaCTH (DM3HMKH, OKA3aBIIMX OMPEICIIAIONIee BIUSHUE HA Pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTHH; METOAaX HAYYHOTO MO3HAHUS TIPUPO/IBL;

— OBJIQJICHHE YMEHUSMHU TPOBOAUTH HAOJIOJACHUS, IUIAHUPOBATh U BBHITIOIHATH
OKCIIEPUMEHTHI, BBIJIBUTATh THUIIOTE3bl U CTPOUTH MOJEIHU, MPUMEHSTh MMOJTYyYEHHBIC
3HaHUS 10 (pu3nKe 7151 0OBICHEHHS pa3HOOOPA3HBIX (PU3UUYECKUX SIBJICHUN M CBOWCTB
BCIIECTB, TMPAKTUYECKH  HCIONB30BaTh  (PU3WUYECKWe  3HAHUS,  OIICHUBATh
JI0OCTOBEPHOCTH €CTECTBEHHO-HAYYHOU WH(OpMAInu;

— pa3BUTHE TMIO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEW B TMporecce NPHOOpETEeHUsT 3HAHUKW M yYMEHUH 1o (U3HKE C
UCTIOJb30BAaHUEM  PA3IMYHBIX  HCTOYHUKOB HWH(MOpPMAMM U  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH;



— BOCHHTAaHHWE YOSKICHHOCTH B BO3MOXKHOCTH ITO3HAHHUS 3aKOHOB IPHPOJIBI,
UCIIOJIb30BAaHUS  JOCTHKCHHM (H3MKM Ha Ojaro pa3BUTHS — UYEJIOBEUECKOM
[IUBUJIM3AIIUN; HEOOXOJMMOCTH COTPYJHHMYECTBA B IPOIECCE COBMECTHOTO
BBIIIOJIHGHMS 3aJa4, YBaXKHUTEIbLHOI'O OTHOIIECHHUS K MHEHHIO OIIOHEHTa IIPH
00CYXIEHIH TTPOOJIEM €CTECTBEHHO-HAYYHOTO COJICPIKAHMUST; TOTOBHOCTH K MOPaJIbHO-
STHYECKOH OIEHKE UCTIOIb30BaHUS HAYIHBIX JTOCTHKEHHH, 9yBCTBa OTBETCTBEHHOCTH
3a 3alIUTY OKPYIKAOIICH CPEebL;

— WCIIOJNIb30BaHWE MPUOOPETCHHBIX 3HAHMK W YMEHHUW JUIA  peIICHUs
NPAKTUYCCKUX  3aJad  TOBCEJIHEBHOM JKM3HH, OOCCICUYCHHS  OE30IacHOCTH
COOCTBEHHOM YKU3HHM, PAIlMOHAIBHOTO MMPUPOIOTIONBE30BAHUS U OXPaHbl OKPYIKAFOIICH
CpeIbl ¥ BO3MOXKHOCTh IMPUMEHEHHUS 3HAHWU MPHU PEHICHUM 3aja4, BOSHUKAIOIINX B
nocJIeAyomeH mMpodeCcCHOHATBHON ACSITEILHOCTH.

OcBoeHHE CcOJAEpKaHHUS YYeOHOW JTUCIUIUIMHBI «®Du3nka» Tpenoiaract
JTOCTHKCHHE 00YJArOIIUMHUCS CIICTYIONINX Pe3yIbTaToB:
JIUYHOCMHBIX:

—  YyBCTBO TOPAOCTH W YB)KCHHS K UCTOPUHU U JIOCTHIKCHHUSM OTCUCCTBEHHOMU
dbu3nUecKko Hayku; (U3HMYECKH TPaMOTHOE TIOBEICHHE B NPO(HEeCCHOHATLHOM
JEATEIBLHOCTH U OBITY TIPHM OOpAIICHUH ¢ TPHOOpPaMU U YCTPOMCTBAMU;

—  TOTOBHOCTBH K IPOJIOJDKCHHIO OOpa30BaHUS W TIOBBIIICHHUS KBAIM(HUKAIIMH B
n30paHHOH TPOo(decCHOHALHON AESITeILHOCTH M OOBEKTUBHOE OCO3HAHUE DPOJIH
(M3UYECKUX KOMIICTCHIUI B 3TOM;

—  YMEHHE HCIIOJIb30BaTh JIOCTH)KCHHS COBPEMEHHON (PU3NYECKOW HAYKH W
(U3UYECKUX TEXHOJOTHHA JUIS TIOBBIINICHHS COOCTBEHHOTO HMHTEINIEKTYaIbHOTO
pPa3BUTHS B BRIOpaHHOM MPOodeCCHOHATBHOM JIEITeIbHOCTH; YMEHUE CAMOCTOSITEIIBHO
N00BIBaTh HOBBIC IS ceOs (DM3WUCCKUE 3HAHMS, HUCIIONB3YS JJIS 3TOTO JOCTYITHBIE
MCTOYHHUKH MH(POPMAIIHH;

—  YMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHMS B KOMaHE IIO
pelieHno o0ImuX 3a/1a4;

—  yMCHHE YNpaBJIATh CBOCH IO3HABATEIIBHON IEATCIBHOCTBHIO, MPOBOIMUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO HHTEJUICKTYaJIbHOTO Pa3BUTHS;

Memanpeomemmubix.

— WCIIOJNIb30BAaHWE PA3JIMYHBIX BUJOB IIO3HABATCIBHOW JCATCIBHOCTH IS
pemicHUS  (U3UYECKUX 33Ja4y, NPUMCHCHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOro/IeHUsI, OMMCAHMS, W3MEPCHHMS, SKCICPUMEHTA) IS W3YUYCHUS pPa3IMYHBIX
CTOPOH OKPYKAIOIIEH JeUCTBUTEIILHOCTH;

— WCHOJb30BaHUE OCHOBHBIX MHTEIUICKTYaIbHBIX ONEPAIMA: TOCTAHOBKH 3aJ1a4H,
dbopMyNIHpOBaHUS THUIIOTE3, aHalW3a MW CHHTE3a, CpaBHEHUs, O0O0OIICHMS,
CUCTEMAaTH3aIlMH, BBIABICHUS MMPUYHMHHO-CIICACTBCHHBIX CBS3CH, IMOMCKAa aHAJIOTOB,
(hopMyTUPOBAHUS BBIBOJIOB JIJISI M3YYCHHS PA3IMYHBIX CTOPOH (DU3UICCKUX OOBEKTOB,
SBJICHMA M TIPOIIECCOB, C KOTOPBIMH BO3HHKAE€T HEOOXOIUMOCTH CTAJIKHUBATHCS B
npodeccuoHanbHo chepe;

— YMEHHE T'C€HEpUPOBATh MJEH M OIPEICIATh CPEICTBA, HEOOXOJHMMBIE JIJIS UX
pealln3alny;



— yMEHHUE WCIOJIb30BaTh PA3IMYHbIE MUCTOYHUKH JJISI TIOJyYeHHS (PU3MUECKOU
nH(OpMAaIUH, OLICHUBATH €€ IOCTOBEPHOCTH;

— yMEHUE aHAIM3UPOBATh U MPECTABIATh HH(OOPMAIUIO B PA3TUIHBIX BUJAX;

— yMEHHME MyOJUYHO MPEJCTABIATh PE3yiabTaThl COOCTBEHHOTO HCCIEAOBAHUS,
BECTH JIUCKYCCHUHU, JOCTYITHO W TAapMOHHMYHO CO4YeTasi CojepkaHue Hu (OpMbl
npeacTaBisieMo HHGOpMaInu;

NpeoOMemHblx.

—  c(OpMHUPOBAHHOCTH MPEJCTABICHUHN O PO U MeCTe (PU3UKH B COBPEMEHHON
HAy4YHOW KapTUHE MHpA; MOHWUMaHWE (PU3NYECKON CYIIHOCTH HAOJIOMAEMBIX BO
Bcenennotii siBnenuii, posu Gusuku B GOpMHUPOBAHUN KPYyTro30pa U (HYHKIIMOHATEHON
IPaMOTHOCTH YeJIOBEKA JJISl PEIICHUS MTPAKTUYECKHUX 3a]1a4;

—  BIIQJICHHE OCHOBOTIOJIArAFOIITUMHU (bu3nyecKuMu MOHSATUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU M TEOPHUSIMHU; YBEPEHHOE HCIIOJIb30BaHNE (PHU3UIECKON
TEPMUHOJIOTMH U CUMBOJIUKH;

—  BJIQJICHHWE OCHOBHBIMH METOJaMH HAyYHOTO IO3HAHUS, WCIIOJIh3YEMBIMHU B
(bu3uKe: HaOIIOIEHUEM, OTTMCAHNEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

—  yMeHus 00pabaTpiBaTh pe3yJbTaThl U3BMEPEHUH, 0OHAPYKUBATH 3aBUCHUMOCTD
MeXTy (U3UYECKHMMHU BEJIMUYMHAMH, OOBACHATH TMOJTYUYCHHBIC PE3YJIbTaThl U JeIaTh
BBIBO/IbI; C(OOPMUPOBAHHOCTh YMEHHUS peliaTh GU3NYECKHUE 3a/1a4u;

—  c(OopMHUpPOBAHHOCTh YMEHHUS TMPUMEHATh IIOJYYCHHBbIC 3HAHUS s
OOBSICHEHUS  YCIIOBUM  MpOTEeKaHWs  (PU3MYECKUX  SBJICHUH B  MPHUPOJE,
poheCCHOHAIBHOM cpepe H I IPUHATHS MPAKTHYSCKUX PEIICHUN B IIOBCETHEBHOM
KU3HH,

—  c(opMHPOBAHHOCTH COOCTBEHHOM ITO3UIIMN IO OTHOIICHHIO K (hH3MUYSCKOM
nH(pOpMaIuu, IoTydaeMoi U3 Pa3HbIX HCTOYHUKOB.

Kosn4yecTBO 4acoB Ha 0CBOEHHE MPOrPAMMBI I CHHUIJIMHBI:

OO6BeM 00pazoBaTeNbHOM MporpamMmbl 88 4acoB, B TOM YHUCIIE:

- 3aHATHS BO B3aMMOJCHCTBHE C TpernoaaBaTesieM — 88 4acos;

dopMa NPOMeEKYTOYHOM aTTecTanum: 1uddepeHIUPOBAHHBIN 3a4eT.



2. CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIUILIVHBI

2.1. O0beM y4eOHO# AUCHUIIUHA ¥ BU/IbI y4eOHOH padoThI

o 0uHOM hopme oOydeHUs

Buna yueOHoi1 padoThI O6bem yacoB
O06BeM 00pa30BaTEIILHOM MPOrPAMMBbI 88
Bcero y4eOHBIX 3aHATHI BO B3aUMOJICHCTBUY C MPETOJaBaTEIeM 64
B TOM 4YHCJI€:
MPaKTHYECKUE 3aHATHUS 29

CamocTosiTenbHas pabota -

WUTOTOBAS ATTECTAIUS TI0 JUCITUTIIMHE B (hopMe
b epeHIMpOBaHHOTO 3a4eTa 2

Koncynpramuu -

0 3a09HOM (hopme 00yUeHUs

Bun yuyeO6Hoii padoThI O0bem yacoB
O6beM 00pa3zoBaTENbHOI MPOTrpaMMbl 88
Bcero yueOHBIX 3aHITHI BO B3aUMOJCHCTBUU C TIPENOaBaTeIeM 7

B TOM 4YHucCJI€:

IMPAKTUYCCKUC 3aHATUA

CamocrosiTenpHast paboTa 80
Koncynpranumn -
UTOTOBAs aTTECTAIMs [0 TUCIUIUIMHE B hopMe 1

an¢depeHIMPOBAHHOTO 3a4eTa




2.2. Temaruyeckuii miaH u coaepxkanue yaeoHoii mucuumiuabl OY /1,11 dusuka

HaumeHoBanme Conep:xxanue yueOHOro MaTepuaJa, JadopaTopHbie U NPaKTHYECKHE PadoOThI, Oo0bem YpoBeHb
pa3aesnoB U TeM CaMoOCTOsITeIbHAs padoTa 00y4alImXxcsi, KypcoBasi padbora (IpoeKT) 4acoB OCBOCHUS
1 kype 2 cemecTp
BBenenue Coaep:xaHue y4eOHOIro MaTepuaJa. 2 1
®dusnka — pyHIaMeHTalbHas HayKa O IPUPOJIE. 2

EcTecTBeHHO-HAy4YHBIN METOJI MO3HAHMS, €T0 BO3MOKHOCTH U TPAHUIIBI IPUMEHUMOCTH.
DKCIIepUMEHT U TEOpHUs B IPOLIECCe MO3HAHMS TPUPObl. MoaenupoBanue pU3HUecKux
SIBJICHUH M MPOLEcCOB. POJIb SKCIIEpUMEHTA ¥ TEOPUU B IIPOLIECCE TO3HAHUS TPUPOIBI.
®dusnueckas BenuunHa. [lorpenHocTn n3MepeHnit Gu3nueckux BenuuH. Ou3nueckue
3aKOHBI. [ paHUIIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [ToHsTHE O PU3HUecKOi
KapTHHE MHpa. 3HaueHHe (U3MKU IIPU OCBOCHUU CIIEUAIBHOCTH.

IpakTHyeckne 3aHATHS (He npedycmompeHol) -

KoHTpoJsbHbIE padoTsl (He npedycmompenvl) -

CamocTosiTe/ibHasi padoTa 00yUalUIUXCSl (He npedycmMompena) -

Pa3nen 1. MexaHuka 18

Tema 1.1. Conep:kaHue y4eOHOIr0 MaTepHuaJia 4
Kunematuka Mexanuueckoe apmxenue. [lepememienue. [1yts. CkopocTh. PaBHOMEpHOE 1 1

MPAMOJIMHENHOE ABUKEHUE. Y CKOpeHHe. PaBHONepeMeHHOE NPSAMOJIMHEITHOE

JBHUKCHHE.

CBoOoaHoe manenue. JIBuxeHnne Tena, OpomeHHOro Mo/ YIJIOM K TOPU30HTY. 1

PaBHOMEpHOE ABMXKEHUE TTO OKPYKHOCTH.

JlaGopaTopHoe 3aHATHE 2 2

1. OmnpeneneHue yckopeHHUs Tena IPU paBHOYCKOPEHHOM JBUKEHUU

KouTpoJbHble padoThl (e npedycmompernvi) -

CamocTrosiTesibHAas pa6oTa 00y4YaIIUXCSH (He npedycmMompena) -

Tema 1.2. Conep:kaHue y4eOHOI0 MaTepHuaJia 6
3aKOHBI MEXaHUKH Ilepssiii 3akoH Hetotona. Cwita. Macca. Mmnyiisc. 2 1-2
HeroTona. Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKON JUHAMMKH. 1
Tperuii 3akon HeroTOHa. 1
IlpakTHYecKHe 3aHATHS 2 2




1. M3ydeHune 3akOHa COXpaHEHUS UMITYJIbCA.

2. CoxpaHeHHE MEXaHWUYECKON DHEPruu TPH JBIKCHHH Tella TOJ JEHCTBUEM CHJI 1
TSDKECTH U YIIPYTOCTH.
KouTtpoJbHbie padoThl (He npedycmompernvt) -
CamocTosiTe/ibHasi padoTa 00y4aloUuxcsi (He npedycmompena) -
Tema 1.3. Conep:kanue y4eOHOIro MaTepuaJa 3
Cunel B mpupoze. 3aKkoH BceMHUpHOTro TsroteHus. I'paBurammonHoe none. Cuna tsokectu. Bec. CriocoOb1 2
n3MepeHust Mmacchbl Tes. Cuibl B MEXaHHUKe.
JlaGopaTopHoe 3aHsTHE 1
2. 3yuyenne IBMKEHUS TeJla M0 OKPYKHOCTH MO ISHCTBUEM CHJI YIIPYTOCTH U TSHKECTU
KouTtpoJsbHbie padoTsl (e npedycmompernvi) -
CamocTrosiTesibHAast pab0oTa 00y4awIIUXCcs (He npedycmMompena) -
Tema 1.4. Coaepsxkanue y4eOHOro MaTepuasa S)
3aKOHBI COXpaHEHHs B | 3aKOH COXpaHEHHs UMITyJbca. PeakTUBHOE [BIXKeHHe. Pabora cuibl. Pabora 2
MEXaHHKE. MOTEHIMAIBHBIX cWll. MomHocTh. DHeprus. Kunernueckas sneprus. IloreHunanbHas
9Heprusi. 3aKOH COXpaHEHUs] MEXaHUUYeCKOM 2Heprun. [I[puMeHeHne 3aKOHOB COXPaHEHUSI.
JlaGopaTopHoe 3aHsiTHE 3
3.0nbITHAs IPOBEPKA 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPIHUH. 1
4.N3ydyenue 0COOCHHOCTEN CHIIBI TPEHUS (CKOJIBKECHHUS). 1
KoutpoabsHnas padora no pazneny 1. Mexannka 1
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl (He npedycmMompena) -
Paznen 2. OcHOBBI MOJIEKYJIAPHOMH (PU3UKH U TEPMOIMHAMUKHI 13
Tema 2.1 Conep:kanue y4eOHOro MaTepuaJa 3
OcHoBBI OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKON Teopun. PazMepsl 1 Macca MOJIEKY 2
MOJIEKYJISIPHO- u atomoB. bpoyHoBckoe aBmxenue. [Auddy3us. Cuisl u 3HEPTUS MEKMOJICKYIISIPHOTO
KUHETHYCCKOHN B3aUMOJIEHCTBUSL.

teopuu. UneanbHblit
ras.

Crpoenue 1a3000pa3HbIX, KUAKUX U TBEpAbIX Tel. CKOPOCTH JBMXKEHUS MOJIEKYIN M UX
HU3MEpPEHHE.

Wneaneublil ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON
TeopuH ra3zoB. Temmeparypa W ee uM3MepeHue. ['a3oBbie 3aKOHBI. AOCONIOTHBIN HYJb
TeMieparypbl. TepMoauHamMHueckas UIKajda TEMIEpaTypbl. YPaBHEHHE COCTOSHUS

NACAJIBHOTO Ia3a. MOJ'ISIpHaﬂ ra3oBas ITOCTOAHHAasA.




JlabopaTopHoe 3aHsiTHE

5. OnbITHas npoBepka 3akoHa boitns-Mapuorra

KoHTpouabHbie padoTsl (He npedycmompenivi)

CamocTrosiTesibHAas pab0oTa 00y4aIIUXCs (He npedycmMompena)

Tema 2.2.
OCHOBEI
TepMO,Z[I/IHaMI/IKI/I.

Conep:xanue yueOHOro MaTepuaJia

OcHOBHBIE TIOHATUSA W OIpefelneHus. BHyTpeHHss SHeprust cucreMbl. BHyTpeHHsA
JHEprusi waeanbHOro raza. Pabora u Temnora kak (opMmbl Tmepegadyd JHEPTHH.
TennmoeMkocTh. YienbpHas TEIJIOEMKOCTh. YpaBHEHHE TeIIoBOro Oamanca. [lepBoe
Hayvajlo TepMOJUHAMUKH. AradaTHbIHN npouecc. [IpuHIMI neiicTBUS TEIOBOI MallIuHbI.
KIIJ temnoBoro npurarens. Bropoe Havano TepMoauHaMuku. TepMmoauHamMuyeckas
mkajna Temneparyp. XoJoAuibHble MalmuHbl. TeroBelie npurarenu. OxpaHa npupobl.

IIpakTHYeckne 3aHATHS (He npedycCMOmpeHbl)

KouTtpoJsbHbie padoThl (He npedycmompernvi)

CamocTosiTe/ibHasi padoTa 00y4alUuxcsi (He npedycmompena)

Tema 2.3.
CaoiicTBa mapos.

Conep:xanue yueOHOro MaTepuaJia

Hcnapenne u koHaeHcanus. HachlieHHBI map W ero cpoiictBa. AOcomoTHas u
OTHOCHUTEJIbHAS BIAXHOCTh Bo3ayxa. Touka pockl. Kunenue. 3aBUCUMOCTD
TEeMIIepaTypbl KUMEHUs OT JaBieHus. [leperperolil map U €ro UCMOJIb30BAHNE B TEXHHUKE.

I[IpakTuyeckue 3aHATHS
3. V3mepeHue BIa)KHOCTH BO3yXa.

KouTtpoJbHblie padoThl (He npedycmompernt)

CamocTosiTe/ibHasi padoTa 00y4alUIUuXcsl (He npedycmMompena)

Tema 2.4.

CBoiicTBa KUIKOCTEMH.

Conep:kanue y4eOHOIro MaTepuaJa

XapakTepUCTUKaA >KUAKOIO COCTOSHUsA BelecTBa. [IOBEpXHOCTHBINA CIION KUIAKOCTH.
OHeprus NMOBEPXHOCTHOIO cj0dA. SIBICHMS HA TPaHUIE >KUIKOCTH C TBEPIABIM TEIIOM.
KanuisipHele siBIeHUs.

I[IpakTnyeckue 3aHATHSA
4. H3MepeHue MOBEPXHOCTHOTO HATSKEHUS KHUJIKOCTH.

KoHTpouabHbIe padoTsl (He npedycmompenvi)

CamocTosiTe/ibHasi padoTa 00y4alUIUuXcsl (He npedycmMompena)

Tema 2.5.
CaoiicTBa TBEpABIX
Tell.

Conep:kanue y4eOHOIro MaTepuaJa

XapakTepuCTUKA TBEPAOTO COCTOSHUS BEUIECTBA. Y IPYrUe CBOMCTBA TBEPIBIX TE. 3aKOH
['yka. MexaHnueckue CBOMCTBA TBEpAbIX Teil. TemnoBoe paclIMpeHUEe TBEPABIX TEN U
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*)uJkoctel. [1naBnenne u Kpuctam3anus.

IlpakTHYecKHe 3aHATHS 1 1-2
5. HMzydenue 0coOOCHHOCTEH TEMJIOBOTO PaCIIUPEHUS BOJBI. 1
KoutpoabsHas padora no pazneny 2 OCHOBBI MOJICKYJISIPHON (GU3UKHU U 1
TEPMOJMHAMUKHU
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl (He npedycmMompena) -
Paznen 3. DiekTpoauHaMuka 22
Tema 3.1. Conep:kanue y4eOHOIro MaTepuaJia 6
ONEKTPUYECKOE NOJIE. | DIIEKTPUYECKUE 3apsibl. 3aKOH COXpaHeHus 3apsjga. 3akoH KyioHa. Diekrpuyeckoe 2 1
nojie. HanpsbxkeHHOCTD anekTpuyeckoro nois. [Ipunnun cynepnosunuu noseit. Pabora
CHJI QJIEKTPOCTATUYECKOTO MOJISI.
ITorenunan. Pa3HOCTh NOTEHLIMATIOB. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH. CBSI3b MEXAY 2
HaAMPSKEHHOCTHIO M PA3HOCTHIO MOTEHIIHAIOB 3JIEKTPUUECKOTO MOJIS.
JusonekTpuku B dnexkrTpudeckoM nosie. Ilomspusanms nudnexkrpukos. [IpoBoaHuku B 2
anekTpudeckoMm nojie. Konnencaropsl. CoeTMHEHNE KOHISHCATOPOB B 0aTapero. DHEPTus
3apsSKEHHOI0 KOHAEHCATOpa. DHEPrus IEKTPUYECKOTO MOJISL.
IIpakTHyeckne 3aHATHSA. (He npedyCcMOmpeHvl) -
KouTtpoJsbHblie padoThl (He npedycmompernt) -
CamocTosiTe/ibHasi padoTa 00y4alUIUuXcsl (He npedycmMompena) -
Tema 3.2. Coaepsxkanue y4eOHOTo MaTepuaJa 8
3aKOHBI IOCTOAHHOTO | YCIIOBUS, HEOOXOAUMBIC ISl BO3HHKHOBEHHS W IMOJJICPXKAHHS DICKTPUUECKOrO TOKA. 2 1
TOKa Cuna Toka U TNIOTHOCTh TOKA.
3akon Oma ans yuactka nenu 6e3 9J1C. 3aBUCUMOCTD 3JEKTPUUYECKOTO CONTPOTUBIICHUS
OT Marepuana, AJUHBl U IJIOLAAHN MONEPEYHOro CEYeHUs! MPOBOAHHMKA. 3aBUCHMOCTD
AJEKTPUYECKOTO COMPOTUBIIEHUS NPOBOAHUKOB OT TEMIEPATYPbI. DIEKTPOJBHUKYILAS
CHJIa UICTOYHHUKA TOKA.
3axkoH Oma juis nonHod nenu. CoenuHeHUe NMPOBOJHUMKOB. CoenMHEHNE MCTOYHUKOB 2
AJIEKTPUYECKOM SHEPruu B OaTapero.
3akon Jxoyns—JIenma. PaboTa u MOIIHOCTD 3JIEKTPUUYECKOTO TOKA. 2
TenmoBoe nelcTBUE TOKA.
JlaGopaTopHoe 3aHsiTHE 2 2
6. HMccnenoBaHue 3aBUCUMOCTH MOIIHOCTH 3JIEKTPUYECKOIO TOKA, BBIIEISIEMON Ha 1

pE3UCTOpe, OT CHUIIBI TOKA
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7-8. Onpenenenne D/C u BHyTpEHHETO COMMPOTHBIICHHS UCTOYHHKA TOKA 1
KouTtpoJbHbie padoThl (He npedycmompernt)
CamocTosiTe/ibHasi padoTa 00y4alUuxcsi (He npedycmompena) -
Tema 3.3. Coaeprxanue yueOHOro MaTepuasia 2 1
DIEKTPUYECKUN TOK CoOcTBeHHAs TPOBOIUMOCTH MOIYIPOBOAHUKOB. [10TyIpOBOJHUKOBEIE TPHOOPHI.
B TIOJTYTIPOBOTHUKAX.
KoHTpoubHbIe padoTsl (He npedycmompenivi)
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl (He npedycmMompena) -
Tema 3.4. Conep:kanue y4eOHOIro MaTepuaJa 2
MaruauTHoe nose. BekTop MHAYKIIMU MarHUTHOTO MoJjs. J[eicTBHE MarHMTHOTO OISl Ha MPSIMOJIMHEHHBIN 1 1
IIPOBOAHUK C TOKOM. 3akoH Awmmnepa. B3aumopnelicTBue TOKOB. MarHMTHBIM HOTOK.
PaboTa no nepemenieHuIo NPOBOAHUKA C TOKOM B MArHUTHOM TIOJIE.
JlelicTBMe MarHUTHOIO NOJs Ha JABWXKywmiicsa 3apsa. Cuna Jlopenua. Omnpenenenue 1
YAEIBHOTO 3apsiia. Y CKOPUTENIN 3apSKEHHBIX YACTHII.
IIpakTunyeckue 3aHATHSA (He npedycCMOmpeHsl) -
KoHTpouabHbIe padoTsl (He npedycmompenvi) -
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl (He npedycmMompena) -
Tema 3.5. Conep:kanue y4eOHOro MaTepuaJa 4
OJEKTPOMArHUTHAS DnexkTpoMarHuTHas WHAYKIUS. BuxpeBoe anekrpuyeckoe mone. CaMOMHIyKIUS. 2 1
WUHIYKIIHSL. DHeprus MarHATHOTO TOJISI.
JlaGopaTopHoe 3aHsITHE 1-2
9. N3yueHue gBICHHS 3JIEKTPOMArHUTHON MHIYKIIMH. 1
KonTposbHas padora nmo pasaeiy 3. DIeKTPOANHAMUKA 1
CamocTrosiTesibHAast pab0oTa 00y4aIIUXC (He npedycmMompena)
Paznen 4. KosieOanus U BOJIHBI 11
Tema 4.1. Conep:kanue y4eOHOIro MaTepuaJa 3
Mexanuueckue KonebarenpHoe nemwxkenue. ['apmonmueckue kosieOanus. CBOOOIHBIE MEXaHUYECKUE 1 1
KoJie0aHusl. KoseOanus. JIuHelHple MEXaHUYECKUE KOJIeOaTeIbHbIE CUCTEMBI.
[IpeBpamienne sHepruu npu KojedareabHOM aBMKEHUU. CBOOOIHBIE 3aTyXaroIlue 1
MEXaHHUYECKUe KoyieOanusi. BeIHYX/IeHHbIC MEXaHHUYECKHE KOJIeOaHusl.
IIpakTHYecKkne 3aHATHS 1 2

6. M3ydeHue 3aBHCUMOCTH MepHo/ia KoJIeOaHHii HUTSHOTO (WIJIH IPYKHHHOTO) MassTHUKA
OT JIJTMHBI HUTH (MJIM MacChl Tpy3a).
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KouTtpoJbHbie padoTsl (He npedycmomperni)

CamocTosiTe/ibHasi padoTa 00y4alUIUuXcsl (He npedycmMompena)

Tema 4.2.
Ynpyrue BOJHBI.

Conep:xanue yueOHOro MaTepuaJia

Ilonepeunble U NPOAOIBHBIE BOJHBL. XaAPAaKTEPUCTUKU BOJIHBL. YPAaBHEHHE IUIOCKOU
oerymieit BonHbl. MaTepdepennus BoiH. [lonarue o nudpaximy BOIH.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK M €0 IPUMEHECHHUE.

1-2

IIpakTHYeckne 3aHATHS (He npedycCMOmpeHbl)

KouTtpoJsbHble padoTsl (He npedycmompernvi)

CamocTrosiTesibHAast pab0oTa 00y4aIIUXCH (He npedycmMompena)

Tema 4.3.
DJIEKTPOMAarHuTHHIE
KoJie0aHusl.

Conep:xanue yueOHOro MaTepuaJia

CBoOoiHBIE 37IeKTpOMarHuTHbIe Kosebanus. [IpeBpaienne sHeprun B KojaebaTeIbHOM
KOHType. 3aTyXaloIlue 3JIEKTPOMarHuTHhIe KojeOaHms. ['eHepaTop He3aTyXaromux
3JIEKTPOMArHUTHBIX KOJleOaHU!. BRIHYKICHHBIE AIIEKTPUUYECKHE KOIeOaHusI.

Ilepemennblii TOK. ['eHeparop mnepeMeHHOro Toka. EMKOCTHOE W HWHIYKTUBHOE
CONPOTHUBJICHUS IEPEMEHHOTO TOKa. 3aKOH OMa 71 3JIEKTPUUYECKOM L[ENH IEPEMEHHOTO
ToKa. PaboTa 1 MOIIIHOCTH MEPEMEHHOTO TOKa. | eHepaTophl TOKa.

Tpancdopmaropsl. Toku Beicokoit yacToThl. [lomydenue, nepenaya u pacrnpeeneHme
JIIEKTPOIHEPIHH.

IIpakTHYecKkue 3aHATHSA
7. VIHIyKTHBHBIC U €MKOCTHOE COITPOTHUBIICHUS B LIEMIU MIEPEMEHHOIO TOKA

KoHTpouabHbie padoTsl (He npedycmompenivi)

CamocTrosiTesibHAast pab0oTa 00y4awIIUXcs (He npedycmMompena)

Tema 4.4.
DJIEKTPOMArHuTHHIE
BOJIHBI.

Conep:xanue yueOHOro MaTepuaJia

DNEeKTPOMarHuTHOE TMOJ€ KaK OCOOBI BUJ MaTepuH. DJIEKTPOMArHUTHHIE BOJHBI.
Bubpatop ['epria. OTKpbITHIN KosebaTenbHbIi KOHTYp. M300peTenue paano A.C.
[TonoBeiM. [lonsiTue 0 pagnocBsa3u. [I[puMeHeHre TEKTPOMarHuTHBIX BOJIH.

1-2

JlaGopaTopHoe 3aHsITUSA

10. C6opka AeTEeKTOPHOTO PaIuONPUEMHUKA U3 OTACTHHBIX Y3JI0B

KonTpoabHas padora no pazneny 4 KoneOaHus ¥ BOJHBI

Il

CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl (He npedycmMompena)

Paznea 5. OnTuka

Tema 5.1.

Conep:xanue yueOHOro MaTepuaJia

ITpupona ceera. CKOpOCTh pacpOCTPAHEHUS CBETA. 3AKOHBI OTPAKCHUS U TTPEITOMIICHUS

NWw|

1-2
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ceera. [lomHOE OTpakeHue.
Jlunzel. ['na3 kak ontuyeckas cucreMa. OnTudeckue mpruodopsl.

JlabopaTopHoe 3aHsiTHE

11. Onpenenenne ONTUYECKON CHITBI COOMPAIOIICH JTNH3BI

KoHTpoubHbIe padoTsl (He npedycmompenivi)

CamocTrosiTesibHAast pab0oTa 00y4awIIUXcs (He npedycmMompena)

Tema 5.2.
BonHoBEIE cBOiicTBa
CBeTa.

Conep:xanue yueOHOro MaTepuaJia

NuTtepdepennius ceeta. KorepeHTHOCTh CBETOBBIX JTyUeH.

Wutepdepenius B ToHKUX IieHKax. [lomockl paBHO# Tommubbl. Komba HeioToHa.
Hcnons3zoBanne naTepdepentinm B Hayke u TexHuke. Judpakmus ceera. Judpaknus Ha
IIeTH B MapajuledbHbIX Jydax. [udpakumonnas pemrerka. Ilonstue o romorpadun.
[Tonspuzanus nonepeyHsix BoJIH. [lomsipuzamus ceta. [[BoWiHOE JyyenpenoMIIEHHUE.
[Tonsapounel. [ducnepcus cBera. Buasl cnexktpoB. CnekTpsl ucnmyckanus. CHEKTpbI
MOTJIOIIECHHUS.

VYbrpaduoneroBoe u uHPppakpacHoe n3nyyeHus. PeHrreHoBckue jiyuu. Mx npupona u
CBOMCTBA.

1-2

JlabopaTopHble 3aHsATHS

12. OnpeneneHne CBETOBOM BOITHBI

1-2

KonTtpoJabsHas pa6ora no pazneny 5. Ontuka

LY

CamocTosiTe/ibHasi padoTa 00yUalUIUXCsl (He npedycmMompena)

Pa3zgen 6. JiieMeHTbI KBAHTOBOW QU3NKHU

O

Tema 6.1
KBanToBas ontuka.

Conep:xanue yueOHOro MaTepuaJia

KsanToBass rumote3za I[lmanka. ®doronsl. Buemmnwuit ¢dotosnekrpuyueckuii 3P QeKT.
Buytpennuit porosaddexr. Tumbl HoTo31€MEHTOB.

IIpakTyeckue 3aHATHSA (He npedycCMOmpeHsl)

KouTtpoJsbHbie padoThl (He npedycmompernvt)

CamocTosiTe/ibHasi padoTa 00yUalUIUXCsl (He npedycmMompena)

Tema 6.2.
duzuka aroma.

Conep:kanue y4eOHOro MaTepuaJa

Pa3ButuHe B3rIIs10B HAa CTPOCHUE BEIIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX CIIEKTpax
Bozopoaa. SAnepHas moaens aroma. OnbiTel D.Pezepdhopaa. Moaens aroma Bogopoa 1o
H.bopy. KBaHTOBBIE T€HEPATOPBI.

IIpakTHYeckne 3aHATHS (He npedycCMOmpeHbl)

KouTtpoJsbHbie padoThl (He npedycmompernvi)
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CamocTosiTe/ibHasi padoTa 00y4aluuxcsi (He npedycmompena)

Tema 6.3. Conep:kanue y4eOHOro MaTepuaJa 5
du3uka aTOMHOIO EcrecTBeHHass paAMOaKTHMBHOCTh. 3aKOH pPaJMOaKTUBHOTO pacmaga. CrocoObl 1 1-2
snpa. HaOJIIOJICHUS U PETUCTPAIINU 3apsOKEHHBIX YacTuil. D¢ dekt BaBumosa — Uepenkona.
Crpoenne aromHoro sapa. Jlepekr maccel, SHEprusi CBA3M M yCTOWYMBOCTH ATOMHBIX 2
anep. Snepuble peakiuu. MckyccTBeHHast panoakTUBHOCTD. JleleHHne TsHKETbIX sep.
ennass sAnepHas peakuusa. Ymopasisiemas LenHas peakuus. SnepHelid  peakTop.
[TosrydyeHre paguoakTUBHBIX H30TONOB U UX MPUMEHEHHE.
buonornueckoe necTBUe paiio aKTUBHBIX U3TYUYECHHUI. DJIEMEHTapHbIE YaCTUIbI. 1
IlpakTHYeckne 3aHATHS (He npedycCMOmpeHvl) -
KonTpoabHbie padoThl 110 pa3neny 6. DieMeHTbl KBAaHTOBOW (DU3UKU 1
CamocTrosiTesibHAast pab0oTa 00y4alIIUXCH (He npedycmMompena) -
Pasnea 7. DBosaronus Beesennoit 4
Tema 7.1 Coaeprxanue yueOHOro MaTepuasa 1
Crpoenue n passute | Hara 3Be3anas cuctema — ["anakrtuka. J[pyrue ranakruku. beckonednocts BeenenHow. 1-2
Bcenennoi. [Tonsitue o kocmonoruu. Pacmmpsromasicst Beenennas. Moaens ropsiueit Beenennoid.
CtpoeHne U TpOUCXOXKIeHHE | allakTUK.
IIpakTHYeckne 3aHATHS (He npedycMoOmpeHol) -
KonTpoabHbie padoThl (He npedycmompenul) -
CamocTrosiTe/ibHasi padoTa 00yYaloUIuxcsl (He npedycmompena) -
Tema 7.2. Coaepsxkanue y4eOHOro MaTepuasa 3
DBONIOLUSA 3BE3 . I'unoreza mpoucxoxnenust CosnHeuHo# cucteMmbl. Tepmosnepuslii cunte3. [Ipobiema 1 1-2
TEpMOsIIEpHOM dHEpreTuku. JHeprusi CoJiHIA U 3BE3 /.
Oodtonus 38e3. [Ipoucxoxnenue CoaTHEUHONW CUCTEMBI. 1
IIpakTnyeckue 3aHATHSA (He npedycMOmpeHbl) -
KonTposbHas padora 1o pazaeny 7. 9Bomtonusi BeeneHnou 1
CamocTrosiTesibHAas pa60oTa 00y4YaIIUXCSH (He npedycmMompeHa) -
JInddepennupoBanHbIii 3a4eT 2
Bcero: 88
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pazuo.

YCJIOBCKA.

N TCXHUKMU.

IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
HHIMBUHIYAJIbHBIX IPOCKTOB
Anexcauap I'puropseBud CToneToB — pyccKuil GU3HK.
Anexcanap CrenanoBuu IlomoB — pycckuil y4eHblil, n300peraTenb

AnpTepHaTUBHAs SHEPTETHKA.

AKycTHYECKHE CBOMCTBA MOJYPOBOAHUKOB.

AHnnpe Mapu AMIiiep — OCHOBOIIOJIOKHHUK JIEKTPOAVMHAMUKH.
ACHHXPOHHBI JBUTATEIIb.

AcTepousl.

ACTpOHOMMSI HAILIUX JTHEM.

AtomHas pusuka. M3otonsl. [Ipumenenne painoakTUBHBIX U30TOIOB.
beckOHTaKTHBIE METOBI KOHTPOJISI TEMIIEPATYPHI.

bunonspabie TPaH3UCTOPBI.

Bbopuc CemenoBuu AAkobu — pusuk u n300peTarens.

Benunyaiiiue oTkpeITUs QU3HKY.

Bunpl anekTpudeckux paspsaaoB. DIEKTPUUECKUE pa3psiibl Ha Ciyxkoe

Bnusinue nedexToB Ha (u3HUecKue CBOMCTBA KPUCTAIIIOB.
Bcenennas u temMHas marepusi.

[Manuneo I'anuienn — OCHOBATENIb TOYHOT'O €CTECTBO3HAHMUS.
["onorpadus u ee npuMeHEHHE.

JIBrkeHue Tena nepeMEHHON MaCChl.

Judpakiys B HaIIEH )KU3HH.

Kunkue KpucTauibl.

3akonsl Kupxroda s 351eKTpruuecKon LEeTu.

3aKOHbBI COXPAHEHUS] B MEXAaHHKE.

3HaueHue OTKpbITHil ["anuies.

Urops BacunbeBuy KypuatoB — Qu3uk, opranuzatop aTOMHON HayKu

Hcaax HptoToH — co3naTenpb KiacCHuecKor (U3HUKH.

Hcnonp30BaHue 2IEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTUKH 37I€MEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs POYHOCTh MaTepUasa U €€ CBSI3b CO CTPYKTYPO.
KoHcTpyKIus 1 BUIBI 1a3€pPOB.

Kpuonnektponuka (MUKPO3JIEKTPOHUKA U XOIO/).

JlazepHbI€ TEXHOJOTHUU U UX UCIIOJIb30BaHUE.

Jleonapno na Bunum — y4eHsbIil 1 ©1300peTaTeb.

MarnuTHbie u3MepeHus (MPUHIUITBI TOCTPOEHUsT MPUOOPOB, CIIOCOOBI

HN3MCPCHUA MArHUTHOI'O ITIOTOKA, MarHuTHOM I/IHILYI(I_II/II/I).

qaCTHI.

Maiikn ®apazeit — co3garens yueHHUs 00 3J€KTPOMAarHUTHOM TOJI€.
Makc I1naHk.

Meton MEeYEHBIX aTOMOB.

MeTtoapl HAOMIOACHUSI U PETUCTPALIMU PAJAMOAKTUBHBIX M3IyYCHUN U
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Meroas! onpeeneHus INIOTHOCTH.

Muxann BacunbeBud JIOMOHOCOB — y4€HBIN SHIUKIIONEINCT.
Mopenu atoma. OnbiT Pesepdopma.

MonekynsapHO-KMHETUYECKAsI TEOPUSI UACATBHBIX Ia30B.

MonHusa — ra30BbIi pa3psl B IPUPOAHBIX yCIOBUSX.
Hanorexnonorus o MEKIMCIMIUITMHAPHAS o0racTb

(byHIaMeHTaIbHON U MPUKJIAHON HAYKU U TEXHUKU.

Mupa.

Huxona Tecna: ;xu3Hb 1 HEOObIYalHBIE OTKPBITHS.
Huxkonaii KomepHuk — co3aaTenb TEIUOLUEHTPUYECKON CHUCTEMBI

Hunbc bop — oaun U3 co3naresneil COBpeMEHHON (U3UKH.
Hyxieocunres Bo BeeneHHOM.

OO0BbsicHeHre (OTOCUHTE3a C TOUKH 3pEHUST PU3UKH.

Onrtuueckue sSBICHUS B IPUPOJIE.

OTKpbITHE u MIPUMEHECHUE BBICOKOTEMIIEPATYPHOM

CBEPXIPOBOAUMOCTH.

MalllnH.

[IepeMeHHBIN 3JIEKTPUYECKUN TOK U €T0 IPUMEHEHHE.

[Ima3ma — yeTBepTOe COCTOSTHUE BEIECTBA.

[TnaneTsl COTHEYHOM CHCTEMBI.

[1oaynpOBOIHHUKOBBIE NATYMKHA TEMIIEPATYPHI.

[Ipumenenue KUAKUX KPUCTAIIIOB B IIPOMBIIUIEHHOCTH.

[IpumeHeHne SaepHBIX pEaKTOPOB.

ITpupona peppomaruerusma.

[TpoGsieMbl 3KOJOTMM, CBS3aHHBIE C MCIOJIB30BAHMEM TEIUIOBBIX

[IpousBoACTBO, Nlepeaada U UCIOIb30BAHNE HIEKTPOIHEPTUH.
[Tpoucxoxnenne COJTHEYHON CHCTEMBI.

[Tee30nnekTpudeckuii 3pPexT ero npuMeHeHHe.

PazButmne cpeacTs CBsI3U U paguo.

PeakTuBHBIE ABUTaTENN U OCHOBBI PaOOTHI TEIIOBOI MAILIUHBI.
PenukroBoe nsnyuenue.

Pentrenosckue yuu. Mcropus otkpeitus. [Ipumenenue.
Poxnenue u 5BOIIOLNS 3BE3 .

Pons K. O. [IlnonKOBCKOro B pa3BUTUU KOCMOHABTUKH.

CBeT — 3J1eKTpOMarHuTHasi BOJIHA.

Cepreit IlaBnoBunu KoponeB — KOHCTPpYKTOp M OPTraHH3aTOp

IIPpOU3BOACTBA paKeTHOKOCMH‘ICCKOﬁ TCXHUKHMH.

Cuiibl TpeHUSI.

CoBpeMeHHas CITyTHUKOBAs CBSI3b.

CoBpemeHHas (pusnueckast KapTuHa MUPA.
CoBpeMEHHBbIE CPEJCTBA CBA3H.

CoHIle — MCTOYHUK KU3HU Ha 3eMJIe.
Tpanchopmaropsr.

VYapTpa3Byk (II0JIy4eHHE, CBOMCTBA, IPUMEHEHHE).
Y1paBisieMbIi TEPMOSIAECPHBIA CUHTES.
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- YcKopuTenu 3apspKEHHBIX YaCTHIL.

- dusuka u My3bIKa.

- ®usnyeckue CBOMCTBA aTMOCHEPHI.

- DOTORNEMEHTHI.

- @®oroaddext. [Ipumenenue sBaenus porodddexra.

- Xanc Kpuctnan Opcrel — OCHOBOIIOIOKHUK 3JIEKTPOMArHeTH3Ma.
- UYepHsie abIpHI.

- IlIxana 31eKTpOMarHuTHBIX BOJIH.

- DKoJjoru4eckue npoOaemMsl U BO3SMOKHBIE ITyTH UX PELICHHUS.

- DJIEKTpOHHAs IIPOBOIUMOCTD MeTaIoB. CBEpXIIPOBOAUMOCTD.
- DOmunuid XpuctruaHoBud JICHI] — pycCKuil pu3uK.

2.3 XapaKTepuCTHKA OCHOBHBIX BH/IOB Y4eOHOM 1eTeJJbHOCTH 00y4alomnXxcst

Conep:xxkanue o0y4eHust XapakTepuCcTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH
o0yuyawuierocst
BBenenue YMeHus MOCTaHOBKH 1I€J1€H AeSTEIbHOCTH, INIAHUPOBAHUS

COOCTBEHHOM AEATENbHOCTH AJISl TOCTHKECHHUS
IIOCTABJICHHBIX 1I€JIEH, IPEABUACHHS BO3MOXKHBIX
pe3yabTaTOB 3TUX AEHCTBUN, OPraHU3alUi CAMOKOHTPOJISA
Y OLICHKH IIOJIyYEHHBIX PE3YJIBTATOB.

Pa3Butue criocoOHOCTH SICHO M TOUHO U3JIaraTb CBOM
MBICJIH, JIOTHYECKH 00OCHOBBIBATh CBOIO TOUKY 3PEHHUS,
BOCIIPUHUMATh M aHAJIM3MPOBATh MHEHUS COOECETHUKOB,
IIPU3HABAs IIPABO APYTOTo YeJI0BEKa HA NHOE MHEHHE.
[TpousBeneHne usmepeHust GU3NYECKUX BEIIMYUH U OLICHKA
TrpaHULIbl TOTPEIIHOCTEN U3MEPEHU.

IIpencrasnenue rpaHULbl IOTPEIIHOCTEN U3MEPEHUM IIPH
MMOCTPOCHUH TPAPUKOB.

YMeHue BbICKa3bIBaTh TUIOTE3BI 111 OOBSICHEHUS
Ha0JIIOJaeMBIX

SBJICHUHN. Y MEHUE IIPEIIaraTb MOJAEIH SIBJICHUMN.
VYkazaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
N3noxenne OCHOBHBIX IOJIOKEHUN COBPEMEHHONW Hay4YHOU
KApTUHBI MUDA.

[TpuBeneHne NpUMEPOB BIUSHUSA OTKPHITHIA B (PU3MKE HA
IIPOrpecc B TEXHUKE U TEXHOJIOTHH ITPOU3BOJICTBA.
Hcnonp3oBanue MHTepHEeTa U1 MoMcKa HHPOpMALIUU.

Pa3zgen 1. Mexanuka

Tema 1.1. IIpencraBineHue  MEXaHUYECKOTO  JBMIKEHUS  Teja
Kunemaruka YPaBHEHMSMHM 3aBUCHUMOCTH KOOpPAMHAT U IPOEKIHUEH
CKOpPOCTH OT BPEMEHH.

[IpencraBneHne  MEXaHMYECKOTO  JBWD)KEHUS — Tela
rpadpuKkaMi  3aBHCHUMOCTH KOOpPAMHAT W  MPOEKIHeH
CKOPOCTH OT BPEMEHH.

Omnpenenenre KOOpAUHAT NPONHAEHHOIO IIyTH, CKOPOCTU U
YCKOpEHHMs Tesa 1o rpadukaM 3aBUCMMOCTH KOOpPAMHAT U
IIPOEKIMI CKOPOCTH OT BpeMeHH. OnpeiesieHne KOOpAUHaT
IPOIIEHHOIO IyTH, CKOPOCTH M YCKOPEHHUs Teja Io
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YpaBHEHHUSIM 3aBHCHUMOCTM KOOpJMHAT W  HPOCKIHHA
CKOpPOCTH OT BPEMEHH.

[IpoBeneHue CpaBHUTEIBHOI'O aHAIW3a PABHOMEPHOTO WU
PaBHOIIEPEMEHHOT'O JIBUKEHUH.

VYkazanue MCTIOJIb30BaHUS MOCTYTATEIILHOTO "
BpALATEIbHOIO ABUKECHUH B TEXHUKE.

[Tpuobperenue ombiTa pabOTHl B IPYMIE C BHITOJTHEHHEM
Pa3IUYHBIX COLUAIBHBIX POJICH.

Pa3paboTka  BO3MOXHOW  CHCTEMBl  JEHCTBHH U
KOHCTPYKIIUU

IUISL SKCTIEPUMEHTAILHOTO OIpPEIeNICHUs] KHHEMaTHYECKUX
BEJIMYUH.

[IpencraBnenue uHGOpMAIUK O BUAAX JBIXKEHUS B BUJC
TaOJIUIIBI

Tema 1.2.
3akoHbl MexaHnuku HerotoHa.

Tema 1.3.
Cwuiibl B pupo/IE.

[IpuMeHeHne 3akOoHa  COXpaHEHUS  HUMIyJbca IS
BBIYMCIICHUS HM3MEHEHUWW CKOpOCTEM Tel TMpH HUX
B3aMOJEUCTBUAX.

N3mepenne paboOTBl CUIT W W3MEHEHUE KHHETHYECKOH
SHEPTUHU Tena.

Borunicnenue paboThl cUJl U U3MEHEHUS KHHETHYECKON
SHepruu Tena. BelunciaeHue noTeHunanabHON SHEPTUH TEI B

Tema 1.4. TPaBUTAIIMOHHOM TIOJIE.

3aKOHBI COXpaHEHUs B Onpenenenne MIOTEHIIUAJILHON SHEPTUU

MEXaHUKE. ynpyroaehopMUpOBaHHOTO Tena o U3BECTHOI
nedpopMaIuu 1 )KECTKOCTH Tea.
[IpumeHeHne 3aKoHa COXPAHEHUS MEXaHWYECKON YHEpPruu
IIpU  pacuerax pe3yjabTaTOB  B3aMMOJEHUCTBUM  Tell
IPABUTALMOHHBIMM CHJIAMU U CHUJIAMU YIIPYTOCTH.
VYkazaHue rpaHul] NPUMEHUMOCTH 3aKOHOB MEXaHUKH.

Pa3znes. 2 OCHOBBI MOJIEKYJISIPHON (U3MKN M TEPMOIMHAMMUKHI
Tema 2.1 Brimonnenune 3KCIIEPUMEHTOB, CITy’KallMX hilas: |

OCHOBBI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUHU.
Wneanbubii ras

000CHOBaHUS MOJICKYJIIpHO-KuHEeTHYecKoi Teopun (MKT).
Pemenne 3agau ¢ mMpuMEHEHHEM OCHOBHOTO YpaBHEHUS
MOJIEKYJIIPHO-KUHETUYECKON Teopuu razoB. OnpeaeneHue
MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSIHMHM Ha
OCHOBAaHUHU YpaBHEHHs COCTOSHUS HJA€aJbHOrO Tasa.
OmnpeneneHre mnapaMeTpoOB BEIIECTBA B Ta3000pa3HOM
COCTOSIHUM M TMPOMCXOMSALINX IMPOLECCOB MO TIpadukam
sapucumoctd p (T), V (T), p (V). DkcnepuMeHTanbHOE
uccnenoanue 3apucumoctu p (T), V (T), p (V).
[IpencraBnenue B BUE rpa@ kOB M30XOPHOTO, H300apHOTO
U H30TEPMHUYECKOrO MPOIECCOB. BbluncieHne cpeaHeun
KHHETUYECKOW YHEPTHH TETUIOBOTO ABMXKCHUS MOJIEKYII 110
W3BECTHON  TemIlepaType BellecTBa. BbIcKa3biBaHUE
TANIOTE3 1 OOBICHEHHS HAONIONAEMBIX  SIBIICHUIA.
VYkazaHue TpaHUl] MPUMEHUMOCTH MOJENH «HAeaTbHbIN
ra3» u 3akoHoB MKT

Tema 2.2.
OCHOBBI TEpPMOIMHAMUKH.

WN3mepenne  kosnyecTBa  TEIUIOTBI B NPOILECCAX
TEILIONEPEIayu. Pacuer KOJIM4eCTBa TEILIOTHI,
HE00XO0AUMOTO ISl OCYIECTBICHUS 3aJaHHOT'O ITpoLecca ¢
Temronepenayel. Pacuer u3sMeHeHns BHyTPEHHEW SHEPruu
Tes, paboThl M NEpPeJaHHOr0 KOJUYECTBA TEMJIOTHI C
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MCII0JIb30BaHUEM MEPBOT0 3aKOHA TEPMOAUHAMUKHU. PacueT
paboTHI, COBEPIICHHOM Ta30M, 10 IPapuKy 3aBUCUMOCTH P
(V). Bpbluncnenune paOoThl ra3a, COBEPIICHHOW MpU
U3MEHEHUHU  COCTOSHUSI 1O  3aMKHYTOMY  ITUKIY.
Boruucnenue KIIJI mpu coBepimieHun razom paboTbl B
mpoLeccax W3MEHEHHsI COCTOSHUS 10 3aMKHYTOMY ITUKITY.
OObsicHeHHE TPUHIIMIIOB JIEHCTBUS TEIUIOBBIX MAIIUH.
JlemoHcTpauus  ponu  (GU3MKM B CO3JMaHUU U
COBEpPUICHCTBOBAHMM TEIUIOBBIX ABUrareneu. Wsnoxxenue
CYTH JKOJIOTHYECKHUX MPpoOJIeM, 00YCIOBICHHBIX PabOTOM
TEIUIOBBIX JABUTATENIeH U MPEIJIOKEHUE MyTH UX PELICHUSI.
VYkazanue TpaHuLl MPUMEHUMOCTH 3aKOHOB
TePMOJAMHAMUKH. YMEHHE BECTH JUAJOT, BBICIYIIMBATH
MHEHHUE OIMOHEHTa, y4acTBOBaTh B JAMCKYCCHUHU, OTKPBITO
BBIPAXKAaTh M OTCTAMBATh CBOIO TOUKY 3PEHHSI.

Tema 2.3.
CaoiicTBa mapos.

N3mepenne BIaKHOCTH BO3IyXa.

Pacuer xoiuuecTBa TEIIOTEI, HEOOXOIUMOTO IS
OCYIIECTBJICHUS TIPoIlecca IMepexo/ia BEeMmecTBa U3 0JTHOTO
arperaTHOro COCTOSIHUS B IPYTO€.

DKCIEPUMEHTATILHOE UCCIIEIOBAHUE TEIJIOBBIX CBOMCTB
BelecTsa. [IpuBeneHne npuMepoB KalWIISIPHBIX SIBJICHUN
B OBITY, IPUPOJIE, TEXHUKE

Tema 2.4.
CBoiicTBa XUIKOCTEN

PacueT xonuuecTBa TEIUIOTHI, HEOOXOAUMOTO JIS
OCYLIECTBJIEHUS MTpoliecca Mepexo/1a BEIEecTBa U3 OJTHOTO
arperaTHOro COCTOSIHUS B Ipyroe. JKCIIEPUMEHTAIILHOE
HCCIIEI0BAHUE TETVIOBBIX CBOWCTB BEIIECTBA.
[TpuBeneHre TPUMEPOB KATUIUISIPHBIX SIBICHUN B OBITY,
IPUPOJIE, TEXHHUKE.

Tema 2.5.
CaoiicTBa TBEpABIX TEI.

HccnenoBanne MEXaHMYECKUX CBOMCTB TBEPABIX TEIL.
[Ipumenenne puznyecKknx MOHATHH U 3aKOHOB B YYEOHOM
MaTepuasne npoPecCHOHATHHOTO XapakTepa.
Ucnons3zoBanne MHTEpHETA U1 TOMCKA MH(DOPMAITUH O
pa3paboTKax v MPUMEHEHHUSIX COBPEMEHHBIX TBEP/BIX H
aMOp(HBIX MaTEPHAJIOB.

Pasnea 3. DieKTpoaMHAMHUKA

Tema 3.1. Dnextpuueckoe
ToJIE.

Brruncienue cui B3aUMOJICUCTBUS TOYEYHBIX
ANEKTPUUYECKUX 3apsioB. BeluncieHue Hanps>KeHHOCTH
ANEKTPUYECKOTO MO OJHOIO M HECKOJBKUX TOYEHHBIX
AIEKTPUUYECKUX 3aPSI0B.

Brluucnenue noreHnuana 3JaeKTpUYECKOro Mok OHOTO U
HECKOJIbKUX  TOUYEYHBIX  JJIEKTPUYECKUX  3apsJiOB.
N3Mepenne pazHocTH MOTEHIMANOB. M3mepenue sHepruu
AJEKTPUYECKOTO  TMOJS  3apshKEHHOro  KOHJEHcaTopa.
Brruucnenue sHeprun 3JIEeKTPUUECKOTO MOJIS 3apSKEHHOTO
KoH/ieHcaTtopa. Pa3paboTka miiaHa U BO3MOXHOH CXEMBbI
NEUCTBUH AKCIEPUMEHTAIBHOTO onpenesICHUs
AJEKTPOEMKOCTH  KOHJEHCATOpa U  JIUAJIEKTPUUYECKON
MIPOHUIIAEMOCTH BellecTBa. [IpoBeneHne CpaBHUTEIBHOTO
aHaJIM3a IPABUTAIIMOHHOTO U JIEKTPOCTATHYECKOrO MoJieh

Tema 3.2.
3aKOHBI ITOCTOSHHOT'O TOKA.

N3MepeHre MOITHOCTH 3JIEKTPUYECKOro Toka. M3mepeHue
OJIC u BHYTPEHHETO CONPOTHBJICHUS HCTOYHHMKA TOKA.
BrinosiHEHHWE pacyeToB CHJIbI TOKA W HANpsHKEHUW Ha

20




ydacTKax 3JeKTpuueckux nerneil. O0bsCHeHUE Ha IpuUMepe
ANEKTPUIECKOH 1ienu ¢ aByms uctounnkamu Toka (31C), B
KaKOM CJIy4ae HCTOUHUK JIEKTPUUECKOll sHeprun paboTaer
B pEXHME TeHeparopa, a B KakOM — B pEXKuUME
notrpebutens.  OmnpeneneHue  TeMmIeparypbl  HHUTH
HakanuBaHus. M3MmepeHue  SJIEKTpPUUYECKOTO  3apsia
anekTpoHa. CHATHUE BOJIBTAMIIEPHON XapaKTEPUCTHKU
IMoJa. [IpoBenenue CPaBHUTEIHLHOTO aHanmsa
IIOJIyIIPOBOTHUKOBBIX JUOJO0B U TpHOAOB. Mcnonp3oBaHue
WNurtepnera s moucka MHGOpMAlMU O MEPCIEKTUBAX
pa3BUTUS  IOJIYNPOBOAHUKOBOM TEXHUKHU. Y CTAHOBKA
IPUYMHHO-CJIEICTBEHHBIX CBs3eH

Tema 3.3. DnekTpruyeckuii TOk
B TIOJIyTIPOBOTHUKAX

Tema 3.4. MargurtHoe 10ie

Tema 3.5. DnekTpomMarHuTHas
VHTY KNS

N3mepenne WMHAYKUMM MarHUTHOrO moJisA. Beruncnenue
CWJI, IEUCTBYIOIIMX HA MPOBOAHUK C TOKOM B MAarHUTHOM
rosie. BeranciieHne cuil, IeUCTBYIOIMX Ha MIEKTPUYECKUI
3apsij, IBWXKYIIMICA B MarHUTHOM mosie. MccienoBanue
SIBJICHUH AJICKTPOMArHUTHOM WHIYKUWW, CAaMOWHIYKLHUU.
Borunicnenue sHepruu MarHUTHOro moiisd. OObscHeHUe
NpUHINIA JeHCTBUS dnekTponBuratens. OObsIcCHEHUE
MIPUHLUIIA JEHCTBUS F€HepaTopa AIEKTPUYECKOro TOKa U
ANIEKTPOU3MEPUTEIBHBIX npuOOpOB. OO0mbsicHeHHE
MPUHIIAIIA JIEUCTBHUS Macc-criekTporpada, yckopurenei
3apshKeHHBIX YacTUll. OObSICHEHNE PO MAarHUTHOTO TIOJIS
3eMiaM B JKW3HU PACTEHUM, IKUBOTHBIX, YEJIOBEKA.
[IpuBeneHue mnpUMEpPOB MPAKTUUECKOrO0 MPUMEHEHUS
W3YUYCHHBIX SBJICHHH, 3aKOHOB, NPUOOPOB, YCTPOMCTB.
[IpoBenenue CPaBHUTEIBHOTO aHaiu3a CBOWCTB
JNEKTPOCTATUYECKOTO,  MAarHUTHOTO U BHUXPEBOrO
anekTpudeckux  mojeil. OObsScCHEHWE Ha  TpHUMeEpe
MarHUTHBIX  SIBJICHUM, ToueMy  (U3HKY  MOXHO
paccMaTpuBaTh Kak METAIUCHUILIIUHY

Pa3nen 4. Kosed6anusi 1 BOJIHBI

Tema 4.1. MexanudeckKue
KoJIe0aHus.

HccnenoBanue  3aBUCUMOCTH — Tepuoja  KoseOaHui
MaTEMaTUYECKOr0 MasTHUKAa OT €ro JUIMHBI, MacChl U
aMIUTUTYABl  KoneOaHuil. VccnemoBaHue 3aBHUCHMOCTH
nepuosia KojeOaHuil rpy3a Ha Ipy>KHHE OT €ro Macchl U
KECTKOCTH TPY>KUHBI. Bblunciienue nepuoja KoseOaHUn
MaTEMaTHYECKOI0 MAsITHUKA 110 U3BECTHOMY 3HAUYEHUIO €r0
JUIMHBL.  Belunciaenue mnepuoga KoyiebaHuUW rpy3a  Ha
IPYXKUHE TI0 MW3BECTHBIM 3HAYEHUSM €ro MacChl U
KECTKOCTHU IIPY>KHHBI. BripaboTka HaBBIKOB
BOCIIPUHMMATh, aHAJIM3MPOBATH, IepepadaTeiBaTh U
OpeabsBIATh  MHPOpPMALIMIO B COOTBETCTBUH  C
IIOCTABJICHHBIMM  3anadamu. IIpuBeneHne npumepos
aBTOKOJIEOATENbHBIX MEeXaHHuecKux cucreM. [IpoBenenue
Kiaccuukanuu KojieOaHui.

Tema 4.2.
Yupyrue BoJIHBI.

N3mepenue UIMHBI 3BYKOBOM BOJIHBI II0 pe3yjbTaTaM
HaOII0IeHUH uHTEephepeHITUN 3BYKOBBIX BOJIH.
HaGmonenne n oObsCHEHHE SIBICHUM HHTEPPEPEHINH U
oupakuuyd  MexaHWdyeckux  BoiH.  llpeacraBienue
oOnactell MpUMEHEHHS YJIbTPa3ByKa U IMEPCIEKTUBBI €ro
WCIOJIb30BAHUS B PA3IMYHBIX 00JACTSIX HAYKU, TEXHUKH, B
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MeaunuHe. V3I0KeHHe CyTH SKOJOTHMYECKUX MpodIieM,
CBSI3aHHBIX C BO3JICMICTBHEM 3BYKOBBIX BOJIH Ha OpPraHU3M
JeJIOBEK

Tema 4.3.

DNEKTPOMArHUTHBIE KOJICOAHMSI.

HaGnronenue ocruiorpaMMm rapMOHMYECKHX KoJIeOaHUN
Cuibl TOKa B 1enu. V3MmepeHune 3IIEKTPOEMKOCTH
KOHJeHcaTtopa. l3MepeHne WHIYKTHMBHOCTb KaTYILIKH.
HccnepoBanue sBIEHUS JJIEKTPUYECKOTO pE3OHAHCA B
nocienoBarenpbHon 1enu. [IpoBeneHue aHanoruum Mexuy
¢buznuecKkuMu BEJIMYMHAMU, XapaKTEPHU3yOLIUMHU
MEXaHUYECKYI0 M DJIEKTPOMArHUTHYIO KoJieOaTelbHbIe
cucteMbl. PacdyeTr 3HaueHHUI CHIIBI TOKAa U HANPSDKEHUS Ha
JIEMEHTaX LEeNu IepeMeHHoro Toka. HMcciaenoBanue
npuHIMna JedctBus TpaHchopmaropa. HcecnmenoBanue
NPUHLMIIA JEHCTBUS TE€HepaTopa IMEPEMEHHOr0 TOKa.
Ucnonws3zoBanne MHTEpHETa myis Moncka WHPOPMAIUA O
COBPEMEHHBIX CIIOCO0aX Mepesiaun IEKTPOIHEPTUH.

Tema 4.4.
DJIEKTPOMATHAUTHbIE BOJHBI

HccnemoBanue CBOWCTB DIIEKTPOMArHUTHBIX BOJH €
MTOMOIIbI0 MOOUIILHOTO TeNeoHa. Pa3BuTHe 1IEHHOCTHOTO
OTHOIICHHS K U3yYaeMbIM Ha YpOoKax (pU3MKH OOBEKTaM U
ocBamBacMbIM  BUJaM  JesaTelbHOcTH.  OOBsIcHeHUE
MPUHIUIHATEHOTO  Pa3iMyus HPHUPOABI  YIPYTHX U
3JIEKTPOMArHUTHBIX BOJIH. HsnoxeHue CyTH
9KOJIOTHYCCKHUX npobiem, CBSI3aHHBIX c
AJIEKTPOMArHUTHBIMU KOJICOAHHUSIMU u BOJIHAMH.
OObsicHEeHHEe  pONMU  DJIGKTPOMArHUTHBIX  BOJH B
COBPEMEHHBIX HCClIeIoBaHUAX Bcenennon

Pa3gea 5. Onruka

Tema 5.1.
[Ipupona ceera.

[IpuMeHeHHe Ha TPAaKTHKE 3aKOHOB OTpPaXEHUS U
MpeJIOMJICHUs CBETa MpHU pelieHuu 3anad. OmnpeneneHue
CHEKTPAJIbHBIX I'PAaHULl YyBCTBUTEIBHOCTH YEJIOBEYECKOTO
riaza. YMEHHE CTPOUTh H300paKEHUS IPEAMETOB,
JaBaeMble JMH3aMH. Pacder paccTOsHMS OT JIMH3BI J10
n300pakeHus mpeameTa. PacyeT onTu4eckol CHIIbl JTMH3BL
N3mepenne (okycHOro paccTosiHusl JUH3BL. McrbiTaHue
MoJieJield MUKPOCKOIa U TEeJIECKOIa

Tema 5.2.
BoJsHoBEIE CBOMCTBA CBETA.

Hab6monenue SIBJICHHSI uHTEepPEpPeHITUN
JNIEKTPOMArHUTHBIX ~ BONH.  HaOmioneHwe — sBIeHUs
mudpakuy  JIEKTPOMAarHUTHBIX  BoJH. HaGmroneHue
SBIICHUS ~ TOJSApU3AIMA  DJIEKTPOMATHUTHBIX  BOJIH.
N3Mepenne nvMHBI CBETOBOM BOJIHBI 1O pe3yJibTaTam
HaOmoneHuss sBieHus wuHTepdepenumu. Habmonenue
sBiueHus nudpakmuu  cBera. HaOmroneHue — siBiICHUS
nojysipu3anuu U jgucnepcur csera. Ilouck paszmuuuil u
CXOACTBA MEXIY IU(GPAKIUOHHBIM U JUCIIEPCHOHHBIM
cnektpamu. [IpuBesieHre MPUMEPOB MOSBICHUS B IIPUPOJIE
U HCIIOJIb30BAHUSA B TEXHUKE SIBJICHUM HHTEepEpeHLHH,
mudpakuy, TONSpH3alMK W JUCHEPCHU  CBeTa.
[lepeuuncnenue METOJIOB MO3HAHUS, KOTOpBIE
MCIOJIb30BaHBI PU U3YYEHUHU YKa3aHHBIX SBJICHHIMA

Pa3zgen 6. JiieMeHTbl KBAHTOBOW GU3NKHU

Tema 6.1

| Ha6mozenne dorosnekTpraeckoro sdpdekra. ObbicHeH e
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KBanToBas onTuka.

3akoHOB CTOJIETOBA Ha OCHOBE KBAaHTOBBIX MPEJICTABICHHIA.
PacueTr MakcuMalIbHON KHHETHYECKOM SHEPTUH JIIEKTPOHOB
npu ¢dotosnextpudeckoM 3dpdexre. OnpeneneHne padoOThI
BbIXOZIa  D3JEKTpoHAa MO  TpaduKy  3aBHCHUMOCTH
MaKCUMaJbHOW KHHETUYECKOW SHEPruu (POTOIIEKTPOHOB
OT 4acToThl cBeTa. M3mMepenue paboThl BbIX0/A JIEKTPOHA.
[lepeuncnenne TpUOOPOB  YCTAaHOBKH, B  KOTOPBIX
MpuUMeHsieTcss  0e3  WHepHuoHHOCTH  ¢oTodddexTa.
OObsicHeHHE  KOPIYCKYJSIPHO-BOJIHOBOTO  Jlyajiu3Ma
cBOMCTB (poTOHOB. OOBSICHEHNE POJIM KBAHTOBON ONITHUKHU B
Pa3BUTHH COBPEMEHHOM (hU3UKH

Tema 6.2. ®usuka aToma.

HaGmronenne nuHEHYaThIX CIEKTpoOB. PacyeT 4dacToThl U
JUIMHBI BOJIHBI MCITyCKA€MOTO CBETa MpHU MEPEexoje aroma
BOJIOPOJA U3 OJHOrO CTAllMOHAPHOI'O COCTOSIHUS B APYTOE.
OOBsicHeHHE TPOUCX0XKICHHSI JIMHEHYATOro CIIeKTpa aToMa
BOJIOPOJA U PA3IUYMS JTUHEHYATBIX CIIEKTPOB Pa3IUYHBIX
rasos. HccnenoBanue JIMHEWYaTOro CIIEKTpa.
UccnenoBanne mnpuHOUNA pabOThl  JIIOMHHECIIEHTHON
namnbl. HaGmronenne u oObsSICHEHUE TIPUHIIMIA TEHCTBUS
nasepa. lIpuBeneHne npuMepoB MCIIONB30BAHUS Jla3zepa B
COBPEMEHHOM Hayke U TexHuke. Mcnosb3oBaHue
WNurtepnera s moucka uHGOpMAMU O MEPCIEKTUBAX
MIPUMEHEHHUSI JIa3epa.

Tema 6.3.
Du3uKa AaTOMHOI0 A/Apa

HaGmonenue TpekoB anbda-yactui] B kKamepe BuiibcoHa.
PerucrtpupoBanue SACpHBIX M3IYyYEHHUH C IIOMOILBIO
cuetuymnka ['eiirepa. PacueT sHeprum cBsI3u aTOMHBIX SAJIEP.
Omnpenenenue 3apsaa U MacCoOBOIO YHCIIa aTOMHOTO S7pa,
BO3HHUKAIOIIET0 B pe3yJibTaTe PaJUOAKTUBHOIO pacraja.

Brruncnenune 3HEPIUH, 0CBOOOXKIArOIEHCS npu
paavoakTuBHOM  pacnage. OmnpenesieHME MNPOAYKTOB
SAIEpHOI peaKuuu. Brruucnenue DHEpIuy,

OCBOOOXKTAIOIICHCS TIPpH ANEPHBIX peakiusax. [loHnmanue
MPEUMYIIECTB M HEJOCTATKOB HCIIOJIb30BAHUS ATOMHOM
SHEpPruu n MOHU3UPYIOIINX M3ITYYEHU B
MPOMBILIIIEHHOCTH, MEIUIIUHE. Wsnoxenue  cytu
IKOJIOTUYECKUX TPOOJIEM, CBS3aHHBIX C OMOJOTHYECKUM
JEWCTBUEM DPaAUMOAaKTHBHBIX u3nydyeHui. [IpoBeneHue
KJIaCCU(PUKAIMH AJIEMEHTAPHBIX YaCTHI] 110 UX (PU3HUESCKUM
XapaKTEepPUCTUKaM (Macce, 3apsy, BpEMEHU JKU3HU, CIIUHY
U T. 1.). [loHMManue eHHOCTe HAyYHOTO MTO3HAHUS MUpa
HE BOOOIIC [JIs YEJIOBEUYECTBA B IICJIOM, a JUIS Ka)KJI0I'O
oOydJaromierocss JIMYHO, IIEHHOCTEH OBJIAJCHHUS METOIO0M
HAyYHOTO TO3HAHWS ISl JOCTIDKEHHUS ycrexa B JII0OOM
BUJI€ IPAKTHYECKON NEATEIbHOCTH

Pazgen 7. DBoaronus Becenennoi

Tema 7.1
CtpoeHue u pa3BuTUe
Bcenennon.

HaGmionenue 3a 3Be3mamu, JlyHoW U IUtaHeTamMu B
teneckorn. HaOnrofeHne CONMHEYHBIX MATEH C MOMOIIBIO
TEJIECKONa W COJHEYHOro »HKpaHa. Mcmosb3oBaHue
WNHTepHnera myis moucka M300paXeHUH KOCMHUYECKHUX
o0bekTOB ¥ uH(popmamuu 00 WX  OCOOEHHOCTSX
OOcyxneHne  BO3MOXKHBIX  CIICHAPUEB  SBOJIIOLUH
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Bcenennon. Hcnons3oBanue IMHTepHera mid ImoOHCKa
COBpeMEHHOW wuH(}OpManuu O pa3BUTUH BceneHHO.
Onenka wH(pOpMaUKM C  TO3UIUU €€  CBOWMCTB:
JOCTOBEPHOCTH, OOBEKTUBHOCTH, TOJHOTHI, aKTyalbHOCTH

KOCMHNYCCKUX PICCJIC,I[OBaHPlﬁ, ux HAay4YHOr'o

TUTIOTE3 O MPOUCX0kKACHUHU COJTHEYHON CUCTEMBI

nT. O
Tema 7.2. Briuucnenune SHEpIuu, 0CBOOOXKIaroIIelcs npu
OBOJIIOIMS 3BE3/I. TEPMOSJIEPHBIX  peaknusx. DopMymupoBka mpodiIeM

TepMosiiepHor  dHepreTuku.  OOBSICHEHHE  BIHMSHUS
COJTHEYHON akTMBHOCTH Ha 3emuro. IloHumanue poau

)51

HSKOHOMHYECKOro 3HadyeHus. OOCyXIeHHEe COBPEMEHHBIX

3. YCJIOBHUS PEAJIM3AIIMY YUYEBHOM JINCIUATLIAHBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MAaTEPHAIbHO-TEXHUYECKOMY
o0ecrne4eHunIo

Kabuner ¢puszuku, nabopatopus.

O06opynoBanue yueOHOro KabuHeTa:

- KOMIUJIEKTHI ClIEHUaTU3UPOBAHHON yueOHOI Mebenu,

- JIOCKa KJIacCHasl,

- MPOEKTOP,

- DJKpaH,

- HarIsgHbIE TOCco0Oud,

- TeXHWYECKas JOKyMEHTAITUs,

- KOMIUIEKT 3JIEKTPOCHA0KeHus1 kKabuHeTa sk,

- KOMIBIOTEP C YCTAHOBJEHHBIM JIMIICH3UOHHBIM MPOTPAMMHBIM
obecrieueHueM:

OC Windows, MS Office, cnpaBoYHO-TIOUCKOBOM CHCTEMOM
«Koncynprantllntoc», ¢ BbixomoM B ceTh «MHTEpHET» M AOCTyNIOM B
AIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTEILHYIO CPEy.

3.2. UnpopMaunoHHoe odecnevyeHne o0yueHust

IlepeueHb Yy4YeOHBIX WM3AaHHIi, JOMOJHUTEJILHOW JIMTEPATYyphl,
HNuTepHer-pecypcoB

OcHoBHas JIuTEpaTypa:
1.KacesnoB B.A. ®usuka. 10 knacc. bazossiii ypoBeHs. / B.A. KacbsiHoB.
- Mockga : IIpocBemenue, 2023. - 480 c. - ISBN 978-5-09-103621-3. - URL.:
https://ibooks.ru/bookshelf/390783/reading

2.KacwsnoB B.A. ®usuka. 11 kimacce. ba3osriit yposens. / B.A. KacbsHOB.
- Mockaa : IIpocBemenue, 2023. - 288 c. - ISBN 978-5-09-101630-7. - URL:

https://ibooks.ru/bookshelf/390796/reading

JlonoJIHUTEIbHAS JJUTepaTypa:
1. Wzeprun O.T. ®uzuka: yyeobnuk a1 10 kiacca
ob1eo0pa3oBatenbHbIX opranu3anuii. / 3. T. Mzeprun. — Mocksa: Pycckoe
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https://ibooks.ru/bookshelf/390783/reading
https://ibooks.ru/bookshelf/390796/reading

cnoBo, 2020. — ISBN rs_fiz_10. — URL.:
https://ibooks.ru/bookshelf/374943/reading

2. Uzeprun O.T. ®usuka: yueOHuk 115 11 kimacca o01ieobpa3zoBaTebHbIX
opranmzanuii. / 2. T. Uzeprun. — Mockpa: Pycckoe cioso, 2020. — ISBN
rs_fiz_11. — URL.: https://ibooks.ru/bookshelf/374944/reading

3. Kabapauun O. @., Opnos B. A., Osenunk O. E. u ap. / [lox pexn.
[Tunckoro A. A., Kabapauna O. @.Ousmka. 10 knacc. YueOHUK.
Yray6onéuusiii ypoBenb — M.: [IpocBemenue, 2021. — 416 ¢. — ISBN — 978-5-
09-077598-4. — DOmnextponHas Qopma yueOHUKA - URL: https://
catalog.prosv.ru/fizika--10-klass---elektronnaya-forma-uchebnikal3973

4. Kabapaun O. @., Opnos B. A., OBenuuk J. E. u np./ Ilox pexn.
I[Tuackoro A.A., KabGapauna O.D. duszuka. 11 «kmacc. VYueOHUK.
Yrnyonéunsiii ypoBenb — M.: [Ipocsemenne, 2021. — 416 ¢. — ISBN — 978-5-
09-077599-1. — DnekrponHas ¢opma y4ucOHHKA — URL: https://
catalog.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnikal3974

5. ®uszuka: xonebaHus M BOJHBL. JlaGopaTOpHBIA MPAKTUKYM: yuyeOHOE
nocobue i cpeanero npodeccuonanbHoro oopazosanus / B. B. T'opiau, H. A.
WBanos, M. B. IInactuauna, A. C. Py6an; nox penakiueit B. B. 'opmaua. — 2-¢
u3n., ucnp. u gpon. — MockBa: UsmarensctBo IOpaiit, 2021. — 126 c. —
(ITpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-10140-9. -URL:
https://urait.ru/bcode/471693

6. Kanammnukos, H. I1. ®u3uka B 2 4. YacTh 1: yueOHHUK U IPAKTUKYM IS
cpennero mnpodeccuonansHoro oo6pazoanus / H. II. Kamammukos, C. E.
MypaBbeB. — 2-e u3f., ucnp. u nom. — Mocksa: M3natensctBo FOpaiit, 2021. —
254 c¢. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09159-5. —
URL : https://urait.ru/bcode/471223

7. Kanamuukos, H. I1. ®u3uka B 2 4. YacTp 2: y4eOHHUK U IPAKTUKYM JIJIS
cpeanero mnpodeccuonanpHoro obpazoanus / H. Il. Kamammukor, C. E.
MypaBbeB. — 2-¢ u3ll., ucnp. u gomn. — Mocksa: U3narensctBo Opaiit, 2021. —
244 c¢. — (IlpodeccuonansHoe obpazoanue). — ISBN 978-5-534-09161-8. —
URL: https://urait.ru/bcode/471915

8. byxaposa, I'. JI. ®uzuka. MonekynspHas pu3nka u TepMOIUHAMHKA.
MeTtoauka npenoiapanus: yueOHoe ocooue st cpeAHero NpodecCHOHaIBLHOTO
obpazoBanust/ I'. JI. byxapoBa. — 2-e uzs., ucnp. u aor. — Mocksa: U3narenbcTBo
FOpaiit, 2021. — 221 c. — (IlpodeccuonanpHoe obpazopanue). — ISBN 978-5-
534-01363-4. — URL.: https://urait.ru/bcode/471101

9. Mycun, [O. P. ®usuka: konebaHus, ONTHUKA, KBAHTOBas (U3HKA:
y4yeObHOoe mocobue s cpenHero mnpodeccuonaapHoro oopazoBanus / 1O. P.
MycuH. — 2-e uzf., ucnp. u gon. — Mocksa: M3natensctBo FOpaiit, 2021. — 329
c. — (IIpodeccuonanpHoe odpazoranue). — ISBN 978-5-534-03540-7. — URL.:
https://urait.ru/bcode/472307

10. Mycun, 1O. P. ®u3nka: MexaHuka CIIIONIHBIX CPell, MOJIEKYJIApHas
¢bu3ruka W TEpMOJMHAMHUKA:  y4eOHOoe  mmocobwe Il CPEIHEero
npodeccuonanbHoro odpaszosanus / FO. P. Mycun. — 2-e usn., ucnop. u mom. —
MockBa: MzmarensctBo IOpaiit, 2021. — 163 c¢. — (IIpodeccuonanbuoe
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https://urait.ru/bcode/472307

o0pa3oBaHueE). - ISBN 978-5-534-03000-6. - URL.:
https://urait.ru/bcode/472305

11. Aizennon, A. E. ®usuka: y4eOHUK M TMPAKTUKyM JJIsI CPETHEro
npodeccuoHanbHoro oopazosanus / A. E. Aiizeniiod. — Mocksa: M3natenbcTBoO
FOpaiit, 2021. — 335 c. — (IlpodeccuonanpHoe obpazopanue). — ISBN 978-5-
534-00795-4. — URL.: https://urait.ru/bcode/470950

12. Topnau, B. B. ®wuzuka: xBantoBas ¢usuka. Jlabopatopuslit
MPaKTUKYM: yueOHOe mocobue Jjisi cpeHero npohecCuoHATBHOTO 00pa30BaHuUs
/ B. B. T'opnau. — 2-e u3n., uctp. u aom. — Mocksa: M3narensctBo IOpaiit, 2021.
— 114 c. — (IlpodeccuonanpHoe odpazoBanue). — ISBN 978-5-534-10138-6. -
URL: https://urait.ru/bcode/471694

13. Topmau, B. B. ®uzuka: MexaHuka. DIEKTPUUECTBO U MATHETH3M.
JlaGopaTopHbIii MIPaAKTUKYM: y4eOHOe nocobue TUTSt CpeaHero
npodeccronaibHOr0 0oopazoBanus / B. B. ['opnau. — 2-e uzz., nmepepabd. u Jor.
— MockBa: UznarensctBo FOpaiit, 2021. — 171 c. — (Ilpodeccruonansuoe
oOpa3oBaHme). — ISBN 978-5-534-07608-0. - URL:
https://urait.ru/bcode/474441

14. Topnau, B. B. ®usuka. 3agaun, Tectbl. MeTOBI pelIeHus: yaeOHOe
mocobue st cpeaHero npodeccuoHaibHOro obpazoanus / B. B. T'opmau. —
MockBa: UzmarensctBo IOpaiit, 2021. — 301 c. — (IIpodeccuonanbuoe
oOpasoBaHue). - ISBN 978-5-534-08112-1. - URL:
https://urait.ru/bcode/474664

15. Kpasuenko, H. 10. ®uszuka: yueOHUK U MPAKTUKYM JJISI CPEIHETO
npodeccuonansHoro obpazosanus / H. 1O. KpaBuenko. —  Mockaa:

N3parensctBo FOpaiit, 2021. — 300 c. — (ITpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-01418-1. — URL.: https://urait.ru/bcode/470671

HNuTepHeT-pecypesbl:

1. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/4.17/p/page.ht
ml - denepaabHbI EHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB

2. https://dic.academic.ru/ - Akagemuk. CioBapu U SHIIUKIONCIUN

www.booksgid.com - Books Gid. Diekrponnas 6ubimoTeKa.

4. globalteka.ru/index.html - TI'mobanreka. I'noGanbHas OubIHOTEKA

HaYYHBIX

pecypcoB.

window.edu.ru - EnuHOe OKHO J0CTylma K 00pa3oBaTelbHbIM

pecypcam. St-bDooks.ru - JIyumras yaeOHas TuTeparypa.

www.school.edu.ru/default.asp - Poccuiickuii oOpa3oBaTeIbHBIN TOPTA.

JloCTyIHOCTh, Ka4eCTBO, 3()PEKTUBHOCTb.

. Tu/book - DnexTpoHHas OMOIMOTEYHAS CHCTEMA.

0 http://www.alleng.ru/edu/phys.htm - O6pa3oBaTenbHbIe pecypchl

w

o O

26


https://urait.ru/bcode/472305
https://urait.ru/bcode/470950
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11. Murepuera — dusuka.
12.http://school-

collection.edu.ru/catalog/pupil/?subject=30

- Enunas

KOJUTEKITHS ITU(DPOBBIX 00pa30BaTEILHBIX PECYPCOB.
13.http://fiz.1september.ru/ - VYueOHO-MeTOoaMueckas ra3zera «DPU3HUKAY.
dic.academic.ru - Akagemuk. CJI0Bapy u SHITUKJIOICIUH.

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

¢usuke. http://nuclphys.sinp.msu.ru/ -

Jaypeartbl 1o
SAnepnas busuka B

untepuete. http://college.ru/fizika/ - IToaroroska k EI'D
15. http://kvant.mccme.ru/ - Hayuno-nomyasipHbIi (PU3HKO-MaTeMaTHUECKHMA

xypHan «KBaHT».

16. http://yos.ru/natural-sciences/scateqory/18-

phisic.htm — EctecTBeHHOHay4YHBINH KypHAT st Mojonexu «IlyTte B

HayKy».

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOW JUCLHUATIIMHBI

KoHTpoib ® oOmEeHKa pe3yJbTaTOB  OCBOEHUS  JAUCHMIUIMHBI
OCYILECTBIISETCSA MIPENOAABATENIEM B MPOLIECCE NMPOBEICHUS 3aHATHI, TEKYILETO
U TPOMEKYTOUHOIO KOHTPOJIA, a TaKKe BBIMOJHEHUS OOyYarolmuMUCs

HHIVNBUAYAJIbHBIC 3aJlaHUs, IIPOCKTHI.

PesyabTaTsl 00yyeHus
(IMYHOCTHBIE, MPeIMeTHbIE, MeTanpeAMeTHbIE)

®opMbI 1 METOABI KOHTPOJISI H
OlIeHKH Pe3y/JbTATOB 00y4YeHHusl

JUYHOCNIHbIX.

YyBCTBO TOPAOCTM M YBAKEHUS K MHCTODUH U
JOCTH)KEHUSIM  OTEUECTBEHHOM (PM3MUECKOW HaAyKH;
buznueckn IrPaMOTHOE IIOBE/ICHUE B
npoeCCHOHATBHON ~ NEATENbHOCTH W OBITY TIpH
oOpareHuu ¢ mpudbopamMu M yCTPOMCTBAMU;

— WHIUBUIYaTbHBINA U / WK
rPyNIOBOM YCTHBIN OMpPOC

— TMpoOBepKa BBITIOJTHEHUS
IIOCTABJICHHBIX 3a1a4.
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TOTOBHOCTb K MTPOAOJDKEHHIO 00pa30BaHUs U
MOBBIIIIEHUS KBAIN(UKAIUHN B U30paHHON
poeCCHOHAIBHON JEATENFHOCTH U OOBEKTHBHOE
0CO3HAHHE POJIH (PUBNIECKUX KOMIIETCHLIUH B 3TOM

—WHIUBUIYAIbHBINA U / UM TPYTIIIOBON
YCTHBIN OMPOC

— WHAMBUAYAJbHAs WU TPyNIOBas
paboTa (mpeacTaBIeHIE BBITOJHEHHOTO
3aJIaHus).

YMEHHE HCIOJIb30BaTh JOCTHXKCHHS COBPEMEHHOM
¢u3nueckoil Haykn U (U3NYECKUX TEXHOJIOTMU IS

HOBBIIICHUS! ~ COOCTBEHHOTO  HMHTEIUIEKTYaIbHOTO
pa3BuTHs B BBIOpaHHOH  TpodecCHOHaTBHOM
JeATENLHOCTH;

—WHIUBUIYAIbHBINA U / UM TPYTIIOBON
YCTHBIN OMPOC

—WHIUBUAYaIbHAS WU

rpymnmnoBas paboTta (mpeacTaBieHue
BBINOJIHEHHOTO 33JJaHUs)

YMEHHE CaMOCTOSITEIbHO TOOBIBaTh HOBBIC JJIsi ceOs
(bu3HYeCKre 3HAHMSI, UCIIONIB3YSI JJIs 3TOTO JOCTYITHBIE
UCTOYHUKH MH(POPMALINY;

—WHIMBUAYAJIbHBIN U / UK TPYITIOBOM
YCTHBIN OIIPOC

UHIUBUAyaldbHAsT ~ WIW  TPYIIOBas
pabota (mpeacTaBieHre BBITTOTHEHHOTO
3a/T1aHMS)

yMEHHUE BBICTpPaNBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIIEHUS B KOMaHJE IO PEIICHUIO OOIuX
3a1a4;

—WHIMBUAYAJIbHBIN U / UK TPYITIOBOM

YCTHBIN OIIPOC

UHIUBUAyaldbHAsT ~ WIUM  TPYIIOBas
pabota (mpeacTaBieHre BEITIOTHEHHOTO
3a/T1aHMS)

YMEHHE YIIPaBJISITh CBOEH MO3HABATEJIbHOM
ACATCIIBHOCTBIO, TIIPOBOAUTL CAMOOILICHKY YPOBHA
COOCTBEHHOT'0 MHTEJUIEKTYaIbHOT'O Pa3BUT

-IpOBEpPKa BBIMOJIHEHHS MMOCTABIEHHBIX
3az1ad.

-UHAUBUIYATBHBIA ¥ / WM TPYIIIOBOK
YCTHBII OIIPOC

Memanpe()fwemﬂbzx:

HCIIOJIb30BAHUC PaA3JIMYHBIX BHUIOB IIO3HABaTEIbHOMI
NEeSTeNIbHOCTH JUIsl  pelieHus (Qu3ndeckux 3ajad,
IMPUMCHCHUC OCHOBHBIX METOOOB IIO3HaAHUA
(HaOmroieHusI, ONMUCAHUs, U3MEPEHHUsI, SKCTICPUMEHTA)
JUIL WU3YYEHMs] Pa3IU4YHBIX CTOPOH OKpYKAIOLICH
NEeWCTBUTEIILHOCTH,

—MHAUBUIyaJIbHBIN 0IIpOC
— TMpoOBepKa
MOCTaBIICHHBIX 33734

BBIITOJIHEHUA

UCTIOJIb30BaHUE OCHOBHBIX UHTEJUICKTYaJIbHBIX
ollepalyii: TOCTaHOBKM 3a1aud, (opMynHpoBaHUS
TUIOTE3, aHAIM3a U CHHTE3a, CPaBHEHMsI, 0000IICHNUS,
CHCTeMaTH3allNH, BBISIBJICHUS NPUYNHHO-
CJICZICTBEHHBIX CcBsI3el, MIOUCKa AHAJIOTOB,
(GopMyTHpPOBaHUS BBHIBOAOB JUIS U3yUYCHUS PA3TNIHBIX
CTOPOH (PU3HYECKHX OOBEKTOB, SIBIICHUH U MPOIIECCOB,
C KOTOPBIMH BO3HHKACT HEOOXOIUMOCTh CTAJIKUBATHCS
B ipodeccuoHanbHOM cepe;

—HWHIUBUIYaTbHBIN YCTHBIN ONpOC
— TMpoOBepKa BBITIOJTHEHUS
MOCTaBJICHHBIX 3a7a4

yMEHHE TeHepUpoBaTh WUJEH U ONPENENiTh CPElCTBa,
HEOOXOIUMBIC JJIS UX pealli3allii;

— HWHJMABUAYAJIbHBIN YCTHBIN ONPOC
—TPAKTUYECKHE 3aHITHS (TI0 TeMaM)
— TPOBEPKA BBHIMOJIHEHUS
MMOCTaBJICHHBIX 3aj1a4.

YMEHHE HCIIOJIB30BaTh pa3IM4YHbe WCTOYHUKH JUIS
nojy4yeHus (puzndeckoi MH(OpMAINK, OICHUBAThH €
JIOCTOBEPHOCTb;

—HHJUBHUyaJIbHBIA YCTHBIN ONIPOC
—TpaKkTUYEeCKUe 3aHATHS (TI0 TeMaM)

— IpOBepKa BBIITOJTHECHUS
IIOCTABJICHHBIX 3a1a4.

yMEHHE aHAJIM3UPOBATh U MPEJICTaBIATh HHPOPMAIUIO
B PA3JIMYHBIX BUAX;

—TPAKTUYECKHE 3aHITHS (TI0 TeMaM)
— IpOBEpKA BBINOJIHEHUS
TOCTABJICHHBIX 3a7a4.
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yMEHHE  IyOJMYHO  MPEACTaBIATH  PE3YJIBTAaThI
COOCTBEHHOTO  HCCIIEIOBaHMS, BECTU JIUCKYCCHH,
JOCTYITHO ¥ TapMOHMYHO coOYeTas CoJep)KaHHEe W
¢dopmbl npecTaBIsieMoi HH(GOPMAIIHH;

—TPAKTUYECKHE 3aHITHS (TI0 TeMaM)
— TpOBEpKA BBINOJIHCHUS
MOCTABIICHHBIX 3a7a4.

npeoOMemHblX.

c(OpPMHPOBAHHOCTD NPEACTABICHUIN O POJIU U MECTE
(bU3UKY B COBPEMEHHON HAyYHOW KapTUHE MUPA;
NOHUMaHHEe (PU3NYECKOHN CYIIHOCTH HAOIIOIAEMBIX BO
BcenenHnoii siBnenuii, poiau GU3MKUA B POPMUPOBAHUHT
KpPYro3opa U (yHKIIMOHAIBHOM IPaMOTHOCTH YE€JIOBEKa
JUIsI pellIeHUs TPaKTUYECKHX 3a/1a4;

—HWHIUBUAYATBHBIN U / UK TPYIITIOBOM
YCTHBIN OMPOC

— C00O0IIeHne Ha MPAKTHYECKOM
3aHITHH

BJIa/ICHUE OCHOBOIIOJIAraloIUMHU ¢buznyeckumMu
HNOHATUSAMM,  3aKOHOMEPHOCTSMH,  3aKOHaMUu H
TEOPHSIMH; YBEPEHHOE HCIOJIb30BaHUE (UZNIECKOM
TEPMUHOJIOTHH U CUMBOJIUKH;

—HWHAUBUIYAJbHBIA YCTHBIA OMPOC
— cooOumieHne  Ha  MPAKTUYECKOM
3aHATUU

BJIQJICHWE OCHOBHBIMH METOJAMH HAayYHOTO ITO3HAHUS,
UCIIOJIb3YEMBIMU B busuke: HAOJIIOICHUEM,
ONMCAaHUEM, U3MEPCHHUEM, IKCIICPHUMEHTOM;

—HWHAUBUYaJIbHBIA YCTHBINA OIPOC
—WHIUBUAYaTbHAs paboTa
(mpencTaBiIeHNEe BBHITTOJIHEHHOTO

3a/1aHHSN)
— cooOumieHne  Ha  MPAKTUYECKOM
3aHATHU
MEXIY PU3NIECKUMHU BEIMYMHAMU, OOBSACHSITD —HWHIMBUAYaJIbHBIN YCTHBIN ONPOC
IMOJIYYCHHBIC PE3YIIbTAThI U ACJIaTh BbIBOIBI; — UHIABUIAYyAIBHAS pa60Ta
(mpencTaBieHue BBITIOJTHEHHOTO
3a/1aHMs])

c(hOopMUPOBAHHOCTh YMEHHUS peniaTh GU3HIECKUE
3a/1a4u;

—HWHAUBUIYaJIbHBIA YCTHBINA OIPOC
COOOIICHNE HA TPAKTUYECKOM 3aHITHH

c(OPMHUPOBAHHOCTH YMEHUSI IPUMEHSTH ITOJTyYEeHHBIE
3HaHU JUIsl OOBSICHEHUS YCIIOBUI MPOTEKAHUS
¢u3nUecKux SBICHUH B IPUPOJIE, TPOPEeCCHOHATHHON
cdepe 1 U NPUHATHS IPAKTUUECKUX PELICHUN B
MMOBCEAHEBHOM XU3HU;

—HWHIUBUAYATBHBIN U / UK TPYITIOBOM
YCTHBIN OIIPOC

—cooO01IeHre Ha TPAKTUYECKOM
3aHATUU

— IMpoOBepKa
MOCTaBJICHHBIX 3aa4.

BBIITOJIHEHUA

c(hOpPMHUPOBAHHOCTH COOCTBEHHOW TTO3UITHH 110
OTHOIIECHUIO K (PU3UYECKON HHPOPMAIIHH,
HOquaeMOﬁ N3 pa3HbIX HCTOYHUKOB

—WHIMBUAYAJIbHBIN U / UK TPYITIOBOM
YCTHBIN OIIPOC

—cooO01IeHre Ha TPAKTUYECKOM
3aHATUU

— WHAUBUIYyaJIbHAS paborta
(Hp CACTAaBJICHUC BBITIOJIHCHHOT' O
3aJIaHMsN)
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