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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN ITIPOT'PAMMBbBI
YUYEBHOU JUCHUITJIUHBI
OV ]1.02.03 ®usuka

1.1. ObaacTh NpUMeHeHUsI MPOTrPaMMbI

PabGouast mporpamma ydeOHOW AMCITUTUIHHBI SIBISIETCS YacThIO OCHOBHOM
npodeccruonanbsHON 00pa30BaTENLHON IPOTPAMMBI, PEATM3YEMOU MPHU MTOATOTOBKE
CIICIMAIUCTOR cpeaHero 3BeHa no cnenuainbHoctd 09.02.07 MudopmanmonHsie
CUCTEMBI U porpaMmmupoBanue. [Iporpamma yueOHONU JUCHUTIIIMHBI « DKOHOMHUKA»
paspaborana ¢ yderom TpeboBanuii PI'OC cpennero oOmiero o6pa3zoBaHMS,
NPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yjbTaTaM OCBOEHUS y4eOHOMU
JTUCHUTUINHBL «DU3KKa», B COOTBETCTBUU C «PekoMeHmanusMu Mo OopraHu3aliu
NOJIydeHUs]  cpellHero  obmiero  oOpa3oBaHuUs B Mpeleiaax  OCBOEHUS
00pa3oBaTesbHbIX NPOrpaMM CpeiHEro npodeccuoHaIbHOro 00pa3oBaHus Ha Oaze
OCHOBHOTO 00IIero ooOpaszoBaHus...» (MUCbMO JlemapTamMeHTa TOCYAapCTBEHHOU
MOJINTUKH B chepe moarotoBku padbounx kaapos u JII1O Munobpuayku Poccuu ot
17.03.2015 Ne 06-259), npumepHOI TTporpaMMoii 001eo0pa3oBaTeIbHON yaeOHOM
muctuiuinael «®m3uka» (aBrop B.D./Imutpuea, PI'AY «DHUPO», 2015 1.) ¢
y4€TOM TEXHHUYECKOT0 MpouIs MoIyyaeMoro npoheccnoHaaIbHOTO 00pa30BaHuUs.

1.2. MecTto aMCUMIUVIMHBI B CTPYKType OCHOBHOW mpodeccuoHaIbHOI
00pa3oBaTeIbHOI MPOrPaMMBbI

OO6meobpazoBarenbHass  yueOHas  guctuminHa  OVY][.02.03  ®dusuka
OTHOCUTCS K 00si3aTebHOM TpeaMeTHOM obnactu «EcCTecTBEeHHbIE HAayKU» B
cootrBercTBUU ¢ ®PI'OC COO u BXoaut B 00111€00pa3oBaTeIbHBIN UK YUSOHBIX
TUCITUTIINH, U3y49aeTcs Ha PO IIHBHOM YPOBHE.

1.3. TpeGoBanus K pe3yabTaTaM 0CBOECHUS JUCITUNIMHBI

Conepxxanne mporpamMmbl  «®Du3HMKa» HAMPABIEHO HAa JOCTI)KCHHE
CIICTYIOIIMNX 1EJICH:

— OCBOCHHME 3HAaHUW O (yHIAMEHTAIBHBIX (U3MYECKUX 3aKOHAX U
NPUHIINATIAX, JISKAIMX B OCHOBE COBPEMEHHOW (U3NYECKOW KapTHHBI MHPA;
Hanbosee BaKHBIX OTKPBITHAX B 00JacTH (U3MKH, OKA3aBIIUX OMpPEICSISIOIIee
BIMSHUE HA pa3BUTHE TEXHUKH W TEXHOJOTHH; METOJaX HAy4YHOTO IO3HAHUS
TIPUPO/IBI,

— OBNIQJICHUEC YMEHHUSMH TIPOBOJWUTH HAONIONCHUSA, IUIAHUPOBATh W
BBITIOJHATH SKCTIEPUMEHTHI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH, IPUMEHSTh
MOJIyYCHHBIC 3HAHUS MO (PU3UKe UIsi OOBSICHEHUS PAa3HOOOpPa3HBIX (PU3MUECKHUX
SIBJICHU M CBOWCTB BEIECTB; MPAKTUYECKU HCIIOIH30BaTh (DPU3MUECKHUE 3HAHMS,
OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOW HH(POPMAIINH;



— pa3BUTHE IMO3HABATEIIBHBIX HHTEPECOB, MHTCIUIEKTYAIbHBIX H TBOPUYCCKUX
CIIOCOOHOCTEH B Tporecce NPHOOpEeTeHHMS 3HAHWMH M YMEHHH 110 (HU3HKE C
WCIIOJIb30BAaHUEM PA3JIMYHBIX HMCTOYHMKOB HMHGOPMAllMM M  COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH;

— BOCIHTaHHUE YOSKICHHOCTH B BO3MOXXHOCTH MO3HAHMS 3aKOHOB IIPUPO/IHI,
WCIIOJB30BAaHUS JOCTHOKCHHUH (GU3MKM Ha 0jJaro pa3BHTHS  UYEJIOBECUYSCKOM
[IUBWJIN3AINHN; HEOOXOJUMOCTH COTPYJHHUYECTBA B MPOIECCE COBMECTHOTO
BBITIOJIHCHUS 3aJ1ay, yBaXKUTEIBHOTO OTHOIIEHWUS K MHEHHUIO OINMOHEHTa TpHU
00CYXICHHMM TIPOOJIEM ECTECTBEHHOHAYYHOT'O COJCP)KAaHMS, TOTOBHOCTH K
MOPAJIbHO-3THYECKOW OIIEHKE WCIOJIb30BaHUSA HAyYHBIX JIOCTH)KCHHM, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTy OKPYKaIOIIEH CPEJIbI;

— HCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHMA W YMEHHH JUIS PEIICHUS
IMPaKTUYSCKUX 3aJlad  TOBCEJHEBHOM IKM3HM, oOecrnedeHuss Oe30macHOCTH
COOCTBEHHOM JKHM3HH, palMOHAJIBHOTO IIPUPOJOINOJB30BAHUS W OXPAHBI
OKpY>KaloIel cpeabl U BO3MOKHOCTh IIPUMCHECHHS 3HAHHMM MPH PEIICHUH 3a7ad,
BO3HHUKAIOIIUX B ITOCICAYIOIIEH PO eCCHOHAIBHON JISITSIIbHOCTH.

OcBoeHHME cojepKaHHS YUeOHOH IUCHUILIMHBI «DU3MKa» IpeArnoiaract
JOCTHIKEHHE 00yJarOITUMHUCS CICAYIOIINX PE3yJIbTaTOB:

JIUYHOCMHBIX.

— YyBCTBO TOPJIOCTH U YBAKECHUS K UICTOPUHU U TOCTHXKCHHSAM OTEYECTBEHHOMN
bu3ndeckoil Hayku; (U3UYECKH TPAMOTHOE IOBEACHHUE B MPOQECCHOHAIBHON
NEeATESILHOCTH B OBITY IIPH OOpAIleHHH ¢ TPUOOpPaMU U YCTPONCTBAMU;

— TOTOBHOCTb K IPOJIOKCHHUIO 00pa30BaHUs U IMTOBBIIICHUS KBaTU(UKAIUHU B
n30paHHON TPOQPECCHOHAIBHON JIEITEIbHOCTH M OOBEKTHBHOE OCO3HAHUE POJIH
(bU3UYECKUX KOMIICTCHIINI B 3TOM;

— yMEHHUE WCIOJIb30BaTh JOCTMKCHHS COBPEMEHHON (U3MUYECKOW HAyKH U
(U3UYSCKUX TEXHOJIOTHUH IS TIOBBIIMICHHS COOCTBEHHOI'O HHTEUICKTYaJIbHOIO
pa3BUTHS B BEIOpAHHOU TIPO(eCcCHOHATBHOM eI TeIbHOCTH;

— YMEHHE CaMOCTOSTEIIBHO JOOBIBaTh HOBBIC I ce0s (PU3NUYSCKUE 3HAHUS,
WCIIOJIB3YS JIJISL TOTO JOCTYIHBIC HICTOYHHKHA HH(POPMAITUH;

— YMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUSI B KOMaHE 110
pEIISHUIO OOIINX 3a/1a4;

— YMEHHE YIPaBISATh CBOCH MO3HABATEIHHOM AESITEIBHOCTHIO, MPOBOAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O HHTEJUICKTYaIbHOTO Pa3BUTHS;

Memanpeomemmubix.

— WCIIOJIb30BAaHUE PA3JIMYHBIX BHUJIOB ITO3HABATCIBHOW ACATEIBHOCTH IS
pemieHUsT (QU3NYSCKUX 3a/Jad, NPUMEHECHHWE OCHOBHBIX METOJOB ITO3HAHHUS
(mabmonenus, OnucaHus, U3MEPECHUS, PKCIIEPUMEHTA) IS M3YUYEHUS Pa3IMYHbIX
CTOPOH OKpY Karomel JeHCTBUTEILHOCTH;

— HCIIOJIb30BaHUE OCHOBHBIX HMHTCIUICKTyalbHBIX OIEPAIUii: ITOCTAHOBKH
3amaun, GOPMYJIMPOBAHMS TUIIOTE3, aHAJIU3a U CHHTE3a, CpaBHEHHs, 0000IIeHNS,
CHCTEMaTHU3aIuH, BBISBICHUS IPUUYUHHO-CISACTBEHHBIX CBS3CH, ITOMCKA aHAJIOTOB,
(GbOopMyJIHpOBAaHUS BBIBOJIOB JIJIi H3YUYCHHS PA3JIUYHBIX CTOPOH (PU3HMYECKHUX
O00OBEKTOB, SBIICHHM W IIPOIECCOB, C KOTOPHIMH BO3HHMKAaeT HEOOXOIUMOCTH
CTAJIKUBATHCS B MpodecCHoHaIbHOM cdepe;



— YMEHHE TeHEPUPOBATh UICH U ONIPEIEISITh CPEICTBA, HEOOXOIUMBIE JJIsT KX
pealn3anuy;

— YMEHHE HCIIOIh30BaATh PA3IMYHbBIC UCTOYHUKH JIJISI TIOyYeHUS (PU3UIECKOM
nH(OpMAaIH, OLICHUBATH €€ JIOCTOBEPHOCTH;

— yMEHHE aHAIM3UPOBATh W MPEACTABIATh WH(GOPMAIMIO B PA3TUIHBIX
BUJIAX;

— yMeHHe TnyOIMYHO  TPEACTABIATh  PE3yJbTaThl  COOCTBEHHOTO
WCCJICIOBAHMsI, BECTH TUCKYCCHH, IOCTYITHO U TAPMOHUYHO COUETas COACpKaHHUE U
¢dbopMBbI TIpecTaBIsieMoit HHOPMAIINH;

npeoMemHbix.

— CchOPMHUPOBAHHOCTh TMPEJACTABICHHA O POIM U MecTe (QU3UKH B
COBPEMEHHOW Hay4HOW KapTUHE MHpa; TOHMMaHUE (QUINIECKOW CYIIHOCTU
HabOmoaeMbIX Bo BeeneHnHol siBneHuil, poiu Gu3nke B GOPMHUPOBAHUH KPYTo30pa
1 (YHKIIMOHATBLHOW TPaMOTHOCTH YEJIOBEKA JIJIS PENICHHS MPAKTHIECKUX 3a0a9;

—  BJAQJCHWE  OCHOBOIOJATAIOMMMH  (U3UYECKUMU  TIOHSTHSIMH,
3aKOHOMEpPHOCTSIMH, 3aKOHAMH H TEOPHUSIMH; YyBEPEHHOE HCIIOJIh30BAHUE
(bU3UYECKON TEPMUHOJIOTHN ¥ CHMBOJIUKH;

— BJIQJICHHE OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS, UCIIOIh3YEMbBIMU B
busuKe: HAOMIOACHUEM, OTTUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

— yMeHHs o00pabaTbiBaTh pe3ylbTaThl H3MEpPEHUil, OOHapyKUBAThH
3aBUCHUMOCTh MEXIy (U3MUECKMMH BEJIMYUHAMH, OOBSICHITH MOJyYCHHBIC
PE3YNBTATHI U JCNATh BBIBOJIBL;

— c(hOpMHUPOBAHHOCTh YMEHUS pemiaTh GU3NICCKUE 3a1a4H;

— CcpOpPMUPOBAHHOCTh YMEHHUS TPHUMEHATH TOJTYYCHHBIC 3HAHHS I
OOBSICHEHUSI  YCJIOBUWA TPOTEKaHUs (UINYECKUX SBICHUH B  TMPHUPOJE,
npodeccuoHanpHOM cdepe W I NPUHATUS TPAKTHUECKUX PpEHICHWHA B
MMOBCEHEBHOM JKHU3HHU;

— ¢(pOpMHUPOBAHHOCTH COOCTBEHHOM IMO3UIIUH 10 OTHOIICHUIO K (DU3NISCKOM
nH(pOpMaIUH, MOTy4aeMON U3 Pa3HbIX HCTOYHUKOB.

1.4. Kosmn4ecTBO 4aCOB HA OCBOEHHE MPOTrPAMMBI JUCHUILIHHA

O6beM oOpa3oBaTenbHOM nporpamMmsl 112 yacos, B TOM yuce:
- 3aHATHS BO B3aUMOJIEHCTBHE C IpernoaaBaTeiaeM — 112 gacos.

dopMa npoMeKYyTOUHOM aTTecTanun: 1udPepeHITupoBaHHbBIN 3a4eT.

[Ipu yrpo3e BO3HUKHOBEHHUS U (WJIM) BO3HUKHOBEHUHU OTJIEIbHBIX
Ype3BbIYAHHBIX CUTYyallMil, BBEICHUM PEXKUMA IMOBBIIMIEHHOW TOTOBHOCTU WJIU
Ype3BBIYAHON CUTyalluy Ha Bcelt Tepputopun Poccuiickoit @enepammu mmbdo Ha
€€ YacTh peanu3anus padoued mporpaMmbl YYEOHOW JUCIUTUIMHBI MOXKET
OCYIIECTBIISITECSA C TPUMEHEHUEM OHJIEKTPOHHOTO OOYyYEeHUS, JMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTHUH.



2. CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCHUILINHBI

2.1. O0beM y4eOHOT0 TUCIHUIINHA ¥ BU/bI y4eOHO# padoThI

Buna yueOHoi padoThI O0bem yacoB

O06beM 00pa3oBaTEIHHON MTPOTPAMMBI 112
Bcero yueOHBIX 3aHATHI BO B3aMMOICHCTBUH C 112
pernojiaBaTeyeM
B TOM 4YHCJIE:
TEOPETUYECKUE 3aHATUS 74
paKkTHYeCcKue/ 1abopaTOpHbIC 3aHATHS 36
CaMOCTOSITeNIbHAS paboTa (He npedycmompena) -
UTOTOBAs aTTECTAIMS 110 TUCITUILINHE B JopMe

b epeHIIMPOBAaHHOTO 3a4eTa 2




2.2. TemMaTuueckuii IVIaH U coJiepPKaHUe YUeOHOH JUCUMILIUHBI

OV 1.02.03 ®u3uka

HaumeHnoBanue
pa3aesioB M TeM

Conep:xkanue y4e0HOro MaTepuaJa, J1a00paTopHble U MPAKTHYECKHE PadOThI,
CaMOCTOsITeIbHAs padoTa 00y4aoImuXxcs, KypcoBasi padora (IIpoeKT)

O0beMm
4acoB

YpoBeHb
OCBOEHUS

1 kypc 1 cemecTp

BBenenue

Conep:xxanue y4e0HOIro MaTepuaJa.

dusnka — pyHIaMeHTalbHas HayKa O IPUPOJIE.

ECTCCTBGHHO'HayLIHHﬁ MCTOJ IMO3HAaHUsA, €TI0 BOSMOXXHOCTH U I'PaHUIBI IPUMCHUMOCTH.

DKCIIepUMEHT U TEOpUs B IPOIIecCe MO3HAHMS TPUPOIbl. MoaenrpoBaHre PU3NIECKUX
SBJICHUM U POLECCOB. PoJIb 3KCIEpUMEHTa ¥ TEOPUH B IPOLIECCE ITO3HAHMS IPUPOIBI.
dusnueckas BenuurHa. [lorpenHocTy n3MepeHnil Gu3n4ecKux BearnuuH. Ou3ndeckue
3aKOHBI. [ paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [loHsATHE O DHU3HMUECKO
KapTuHEe MHUpa. 3HaYeHHue (PU3UKU IPH OCBOCHUH CIICIIUAIBHOCTH.

IIpakTHyeckue 3aHATHA (He npedycmompeHuvl)

KoHTpoJibHbIE padoThl (He npedycmompenvi)

CamocTosiTe/ibHasi padoTa 00yYaIIUXCs (He npedycmMompena)

Pa3zgen 1. Mexanuka

22

Tema 1.1.
Kunematuka

Copep:xxanue y4e0HOIro MaTepuasa

Mexanunueckoe asuxenue. [lepememenune. [Iyts. CxopocTs. PaBHOMEpHOE
MPSMOJIMHEITHOE ABMKEHHE. Y CKOpeHue. PaBHONIEpeMEHHOE TPSAMOJIMHEITHOE
JIBUJKEHHUE.

[EEN

CBobonHoe nageHue. [IBuxenue tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY.
PaBHOMEpHOE NBUKEHUE 110 OKPYKHOCTH.

JlaGopaTopHoe 3aHsiTHE

1. Ompenenenue ycKkopeHus Tena IpU paBHOYCKOPEHHOM JIBH)KEHUU

KoHTpoJibHbIe padoThl (He npedycmompersl)

CamocrosiTejibHasi pa6oTa 00y4aKUIUXCS (He npedycMompena)

Tema 1.2.
3aKOHBI MEXAHHUKU
HrroroHa.

Copep:xxanue y4e0HOIro MaTepuasa

[Tepssii 3akoH HproToHa. Cuia. Macca. Mnyiibc.

Bropoii 3akon Hetotona. OCHOBHOM 3aKOH KJIaCCUYECKON JUHAMUKH.

Tpernii 3akoH HproTOHA.

RN s

1-2




HaumenoBanue
pa3iesioB M TeM

Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaKTHYeCKHe padoThl,
CcaMOCTOsITeJIbHAsI padoTa 00y4alImuXxcs, KypcoBasi padora (IpoeKr)

Oo0LeM
4acoB

YpoBeHnb
OCBOEHHS

IIpakTHYecKkHe 3aHATHA

1. V3ydeHue 3aKkOHa COXpaHEHHUS UMITYJIbCA.

2. CoxpaHeHHUE MEXaHMYECKOW HSHEPruu TpPHU JBIKEHUM Tea TOJ JACHCTBUEM CHJ
TSDKECTU M YOPYIOCTH.

2

KoHnTtpoJsibHbIe padoThl (e npedycmompersl)

CamocTosiTe/ibHas padoTa 00y4aIuxcsi (He npedycmMompena)

Tema 1.3.
Cunel B mpupoze.

Copep:xxanue y4e0HOIro MaTepuasa

3akoH BceMHpHOTro TaroreHus. I'paBurtarmonHoe noiue. Cuna tsoxectu. Bec. CriocoObr
u3MepeHus Maccol Tesl. CHilbl B MEXaHUKE.

JlabopaTopHoe 3aHsiTHE

2. VI3yyeHue IBHKEHHS Tella [0 OKPYKHOCTH IO ACHCTBUEM CHJI YIIPYTOCTH U TSDKECTH

KonTtpoJsibHble paboThl (e npedycmompersl)

CamocrosiTejibHasi pa6oTa 00y4alUIUXCS (He npedycCmMompena)

Tema 1.4.
3aKOHBI COXpPaHEHHUS B
MCXaHUKE.

Conepxanue y4eOHOro MaTepuasa

3aKOH COXpaHEHUs WUMIyJbca. PeakTtuBHOe nBWkeHWe. Pabora cunbel. Pabora
MOTEHIMANTBHBIX CUJI. MomHocTh. JHeprua. Kunerndeckas sHeprud. [loTeHunanbHas
SHEPrusi. 3aKOH COXpaHEeHUs] MeXaHW4YecKoM sHeprui. [IpumMeHeHue 3aKk0HOB COXpaHEHUsI.

JlaGopaTopHoe 3aHsiTHE

3.0nbITHAs IPOBEPKA 3aKOHA COXPAHEHHUS MEXaHHYECKOW YHEPTHUU.

4. M3y4yenne 0COOCHHOCTEN CHIIBI TPEHUS (CKOJIbKCHHUS).

Kontpoabnas padora no pazneny 1. Mexannka

CamocTosiTejibHasi padoTa 00yYaIuxcsi (He npedycmompena)

Pazgen 2. OCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOAMHAMUKH

Tema 2.1

OCHOBBI
MOJICKYJISIPHO-
KHMHETHYECKOMH
Teopuu. neanbHbIit
ras.

Copep:xxanue y4eOHOro MaTepuasa

OcHOBHBIE NTONOXKEHNS MOJIEKYJIIPHO-KHHETUYECKON TeOpUH. PazMepsl 1 Macca MOJIEKYJ
u atomMoB. bpoyHoBckoe aBwxkenue. uddysus. Cumbl u 3HEprust MeKMOJIEKYIIIPHOTO
B3aUMOJICUCTBUSL.

Crpoenue ra3000pa3HbIX, XUAKUX U TBEPABIX Tesl. CKOPOCTH IBUIKECHUS MOJIEKYN U UX
HU3MEPECHHUE.

WneanpHbiil ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON




HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaKTHYeCKHe padoThl, Oo6bem Yposenn
pa3iesioB M TeM CcaMOCTOsITeJIbHAsI padoTa 00y4alImuXxcs, KypcoBasi padora (IpoeKr) 4acoB 0CBOEHMSI

Teopuu ra3zoB. Temmeparypa u ee u3MepeHue. [ a30Bbie 3aKOHBI. AOCOIIOTHBIN HYIb
Temmneparypbl. TepMoAMHaMHuYecKas IIKajda TeMIEpaTypbl. YpaBHEHHE COCTOSHUS
ujeanbHOro raza. Mossipasi ra3oBasi HOCTOSIHHAs!.
JlabopaTopHoe 3aHsiTHE 2
5. OnpITHAs MpoBepKa 3akoHa boins-Mapuorra 2
KoHTpoJibHbIE paboThl (He npedycmompenvi) -
CamocrosiTejibHasi paboTa 00y4alUIUXCS (He npedycmMompena) -

Tema 2.2. Coaepsxkanue yueOHOro MaTepuaa 2

OCHOBBI OCHOBHBIE TIOHATUS W ONpeAesieHus. BHYTpeHHsIsi SHeprus CUcTeMbl. BHYTpeHHss 1

TEPMOJMHAMHUKH. 3HEprusi ujeanpHOoro rasza. PaGora um Temnora Kak (oOpMBl Tepefadd SHEPIUu.
TennoeMkocTh. YaenbHas TEINIOEMKOCTh. YpaBHEHHE TersioBoro Oananca. I[lepBoe
Hayaso TepMOJUHAMUKH. ArabaTHbIi npouecc. [IpuHIMT AeiicTBUS TEIIIOBOI MaIlIHBbI.
KIIJ[ temnoBoro nsurarens. Bropoe Havaio TepMoauHamMuku. TepMmoanHamuyeckas
mKajga Temneparyp. XoJaoAuibHble MalluHbL. TernoBsle apuraten. OXpaHa npupobl.
IlpakTHyeckne 3aHATHA (He npedyCcMOmpeHbvl) -
KouTtpoJibHbIe padoThl (e npedycmompersl) -
CamocTosiTe/ibHas padoTa 00y4aIuxcsi (He npedycmMompena) -

Tema 2.3. Coaepxkanue yueOHOro MaTepuaa 1

CBolicTBa apos. Ucnapenne u koHAeHcanus. HachlleHHBI Tap W e€ro cBoOHCTBAa. AOCONIOTHAas U 1
OTHOCHTEJIbHAS BIIAXKHOCTh BO3/lyXa. Touka pockl. Kunenue. 3aBUCUMOCTh
TEeMIIepaTypbl KUIEHUs OT JaBieHus. [leperpeTsiil map u ero UCMoIb30BAHKUE B TEXHUKE.
IIpakTHYeckne 3aHATHSA 1 2

3. V3MepeHne BIa)XKHOCTH BO3AyXa.

KouTtpoJibHbIe padoThl (e npedycmompensl) -
CamocTosiTe/ibHas padoTa 00y4aIuXcsl (He npedycmompena) -

Tema 2.4. Copep:xxanue y4eOHOro MmaTepuasa 1

CBolicTBa KUIKOCTEH. | XapakTepUCTHKA JKUIKOTO COCTOSIHHS BellecTBa. [IOBEPXHOCTHBIM CIIOH JKHIKOCTH. 1
DHeprus MOBEPXHOCTHOTO CJIOsl. SIBJIEHHS Ha TpaHUIE KHUJIKOCTU C TBEPABIM TEJIOM.
Kanunnsipuele siBjaeHusl.
IIpakTHYeckne 3aHATHSA 1 2

4. H3mepeHue NOBEPXHOCTHOIO HATSKEHUS HKUIKOCTH.
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HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaKTHYeCKHe padoThl, Oo6bem Yposenn
pa3iesioB M TeM CcaMOCTOsITeJIbHAsI padoTa 00y4alImuXxcs, KypcoBasi padora (IpoeKr) 4acoB 0CBOEHMSI
KoHTpoJibHbIE padoThl (He npedycmompenvi)
CamocTosiTe/ibHas padoTa 00y4aIuXcsl (He npedycmMompena) -
Tema 2.5. Copep:xxanue y4eOHOIro MaTepuasa 2
CaoiicTBa TBEPABIX XapakTeprucTHUKa TBEPAOro COCTOSIHUS BEIIECTBA. Y IPYTUE CBOMCTBA TBEPABIX TEN. 3aKOH 1
TEJl. I'yka. Mexanuueckue CBOMCTBA TBEPABIX Tel. TeEIIOBOE pacLUIMPEHHUE TBEPABIX TEI U
skusikocTel. [1naBiieHne u KpucTauiM3anusl.
IIpakTHYeckHue 3aHATHS 2 1-2
5. M3yueHne 0cOOEHHOCTEH TEMIOBOTO PACITUPEHUS BOJBI. 1
KonTpoabsHast padora 1o pazaeny 2 OCHOBBI MOJIEKYJISAPHON (U3UKU U 1
TEPMOJMHAMUKHU
CamocrosiTejibHasi pa6oTa 00y4alUIUXCS (He npedycCmMompena) -
Pa3znen 3. DiaekTpoauHAMHUKA 30
Tema 3.1. Conep:xxanue y4e0HOro MmaTepuasa 6
DIIEKTPUYECKOE MOJIE. | DISKTPUUICCKHE 3apsiabl. 3aKOH COXpaHeHHs 3apsiaa. 3akoH Kymona. DieKkTpuueckoe 2 1
nosie. HanpspkeHHOCTH anekTpudeckoro nodist. [IpuHiun cynepriosunuu mojei. Pabora
CHJI AJIEKTPOCTATHUECKOT O TOJISI.
[Torenuman. Pa3HOCTh MOTEHLIMATIOB. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH. CBA3b MEXKAY 2
HANPSDKEHHOCTHIO M PA3HOCTHIO MOTEHIIHAIOB AJIEKTPUUYECKOTO MOJIS.
Jusnextpuku B dnekrpuyeckoM mose. Ilomspusanus nudnekrpukos. [IpoBogHuku B 2
anexTpudeckoM noje. Konnencaropel. CoemnHeHNE KOHASHCATOPOB B 0aTapero. DHeprus
3apsKEHHOT0 KOHAEHCATOpa. DHEPrus IEKTPUYECKOTO MOJISL.
IlpakTHyeckne 3aHATHA. (He npedycMompeHtvl) -
KouTtpoJsibHbIe paboThl (e npedycmompersl) -
CamocrosiTejibHasi pa6oTa 00y4alUIUXCS (He npedycCmMompena) -
Tema 3.2. Coaepixkanue yueOHOro MaTepuaa 6
3aKOHBI IIOCTOSHHOTO | YCIIOBHsl, HEOOXOAUMBIC UISi BOSHHKHOBEHHS W TOIACPKAHUS DIICKTPHICCKOTO TOKA. 2 1

TOKa

Cuiia ToKa U MJIOTHOCTh TOKA.

3akon Oma mnsa ydactka nernu 6e3 DJIC. 3aBUCUMOCTD 3JIEKTPHYECKOTO COMPOTUBIICHUS
OT MaTepualia, JUIMHBl U TUIOLIAAN MOMEPEYHOTO CEYEHUs MPOBOAHUKA. 3aBUCUMOCTH
AIEKTPUYECKOTO COMPOTUBIICHUSI MPOBOJHUKOB OT TEMIEPATYpPbl. DIEKTPOJBUKYILAS
cuJla KICTOYHHUKA TOKA.
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HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaKTHYeCKHe padoThl, Oo6bem Yposenn
pa3iesioB M TeM CcaMOCTOsITeJIbHAsI padoTa 00y4alImuXxcs, KypcoBasi padora (IpoeKr) 4acoB 0CBOEHMSI
3akoH Oma g nonHod nenu. CoequHeHHe NMPOBOJHUKOB. CoenMHEHNE MCTOYHUKOB 2
JIEKTPUYECKOM dHEpruu B b6arapero.
3akon [xoyns—Jlenna. Pabota 1 MOIIHOCTB 3JIEKTPUYECKOTO TOKA. 2
TenmoBoe nelcTBUE TOKA.
JlaGopaTopHoe 3aHsTHE 6 2
6. HccrnenoBaHue 3aBUCMMOCTH MOIIHOCTH 3JIEKTPHUYECKOTO TOKA, BBIAEISIEMON Ha 2
pE3UCTOpE, OT CHJIBI TOKA
7-8. Onpenenenue 3/]C u BHyTpEeHHET0 CONMPOTUBIICHUSI HCTOYHUKA TOKA 4
KoHTpoJibHbIE paboTsl (He npedycmompenvi)
CamocTosiTe/ibHasi padoTa 00y4aIuXcsi (He npedycmompena) -
Tema 3.3. Copep:xxanue y4eOHOro Mmarepuasa 2
Onexrpuyeckuil ToK | CoOCTBEHHAs POBOIUMOCTD IIOJIYIIPOBOIHUKOB. [10ayIPOBOAHUKOBEIE TPUOOPHL. 1
B IIOJIYIIPOBOAHUKAX. | [IpakTHYecKHe 3aHATHS 2 2
6. Omnpenenenue kodduIMeHTa MOJIE3HOTO ACUCTBHS JICKTPUUECKOTO YaHUKA.
Onpenenenne TeMIEpaTypbl HUTH JaMIThl HAKAJTHBAHMSL.
KoHnTtpoJibHbIe padoThl (e npedycmompersl)
CamocTosiTejibHasi padoTa 00yYaIuXxcsi (He npedycmompena) -
Tema 3.4. Copep:xxanue y4eOHOro MmaTepuasa 4
MarnutHO€ noie. BekTop MHIyKIMM MarHUTHOTO IOJs. [[eficTBHE MarHUTHOTO IOJIS HA MIPSAMOJIMHEHHBINA 2 1
MPOBOJHUK C TOKOM. 3akoH Ammepa. BzaumopeilcTBue TOKOB. MarHUTHBIA TOTOK.
Pabora 1o nepeMenieHno NIpOBOHIKA C TOKOM B MAarHUTHOM TIOJI€.
JleiicTBe MarHUTHOrO MoJisi Ha ABMWXKywumicsa 3apsa. Cuna Jlopenua. Onpenenenue 2
YAETBHOTO 3apsiia. Y CKOPUTENN 3apsKEHHbBIX YaCTHIL.
IIpakTuyeckue 3aHATHSA (He npedycMompeHvl) -
KouTtpoJibHbIe padoThl (e npedycmompensl) -
CamocTosiTe/ibHas padoTa 00y4aIuXcsl (He npedycmompena) -
Tema 3.5. Copep:xxanue y4eOHOro MmaTepuasa 2
DIIEKTPOMAarHUTHAS OneKkTpoMarHuTHas HHAYKIUSA. BuxpeBoe snektpuueckoe mnose. CaMOMHAYKLHS. 1
WHIYKIIHSL. DHeprus MarHUTHOT'O TOJISI.
JlabopaTopHoe 3aHsiTHE 2 1-2
9. MzydeHue siBIEHUS SJIEKTPOMArHUTHON MHAYKIIHH. 1
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HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaKTHYeCKHe padoThl, Oo6bem Yposenn
pa3iesioB M TeM CcaMOCTOsITeJIbHAsI padoTa 00y4alImuXxcs, KypcoBasi padora (IpoeKr) 4acoB 0CBOEHMSI
KonTpoJsbsHasi pabora nmo pasaey 3. JIeKTpOANHAMHUKA 1
CamocTosiTe/ibHas padoTa 00y4aIuXcsl (He npedycmMompena)
HToro 3a cemectp: 68
1 kypc 2 cemecTp
Paznen 4. Koje0aHus v BOJHBI 18
Tema 4.1. Coaepsxkanue yueOHOro MaTepuaa 4
MexaHndeckne KonebarenpHoe nBmwkenue. ['apmonmueckue koseOaHusi. CBOOOIHBIE MEXaHHYECKUE 2 1
KoJIeOaHus. KosieOanusl. JInHelHble MeXaHUYeCKue Koyie0aTelbHbIe CHCTEMBI.
[IpeBpamenne »HEeprum mnpu KojedaTesbHOM JBHXEeHHHU. CBOOOJHBIE 3aTyXaroliue 2
MexaHu4yecKue Kosebanus. BeiHyK/IeHHbIE MEXaHUUYECKHE KoeOaHusl.
IIpakTH4eckue 3aHATHSA 2 2
7. V3yueHue 3aBUCUMOCTH TepHUojia KoJieOaHU HUTSHOTO (MM MPY>KHHHOTO) MassTHHKA
OT JUTMHBI HATHU (WJIK MacChl Tpy3a).
KouTtpoJibHbIe padoThl (e npedycmompersl) -
CamocTosiTejibHas padoTa 00y4aIUXcsl (He npedycmMompena) -
Tema 4.2. Copep:xxanue y4eOHOro MaTepuasa 2
VYupyrue BOJIHBI. Ilonepeunsle M NMPOAOIBHBIE BOIHBL. XAPAKTEPUCTUKU BOJHBL. YPAaBHEHHUE IIJIOCKOU 2 1-2
oerymieit BosiHbl. aTepdepentus BonH. [lonarue o nudpakiyy BOIH.
3BYKOBBIC BOJIHBI. YJIBTPA3BYK M €0 IPUMEHEHHUE.
IlpakTHyeckne 3aHATHA (He npedyCcMOmpeHbvl) -
KouTtpoJibHbIe padoThl (e npedycmompersl) -
CamocTosiTejibHas padoTa 00y4aIuXxcsl (He npedycmMompena) -
Tema 4.3. Coaepsxkanue yueOHOro MaTepuaa 4
DIEKTPOMAarHUTHBIE CBobosHbIe 3JeKTpOMarHuTHBIE Kosnebanus. [IpeBpaiieHne sHeprun B KoaebaTeIbHOM 2 2
KoJIeOaHuUs. KOHType. 3aTyxalollue »3JeKTPOMarHuTHble KojiebaHus. ['eHepaTop He3aTyxarommx
AJIEKTPOMATrHUTHBIX KOJIeOaHui. BrIHYKIEHHBIC 2IIEKTPUIECKIE KOJICOaHNUS.
IlepemenHbl TOK. ['eHepaTop mnepeMeHHOro TOKa. EMKOCTHOE M MHIYKTHBHOE 1

CONIPOTHUBIICHHS NTIEPEMEHHOTO TOKa. 3aKOH OMa J1 3JIEKTPUUYECKOM LIETH TEPEMEHHOTO
ToKa. PaboTa 1 MOIIHOCTH MMEPEMEHHOT0 TOKA. | eHepaTophl TOKa.
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HaumenoBanue
pa3iesioB M TeM

Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaKTHYeCKHe padoThl,
CcaMOCTOsITeJIbHAsI padoTa 00y4alImuXxcs, KypcoBasi padora (IpoeKr)

Oo0LeM
4acoB

YpoBeHnb
OCBOEHHS

Tpancdopmaropsl. Toku Beicokoit yacToThl. [lonydenue, nepenaya u pacrpeneneHue
JIEKTPOIHEPIHUH.

IIpakTH4eckne 3aHATHA
8. MHAyKTHBHBIE U €eMKOCTHOE CONPOTUBIICHUS B LIENIU IEPEMEHHOIO TOKa

KoHTpoJibHbIE padoThl (He npedycmompenvi)

CamocrosiTejibHasi pa6oTa 00y4alUIUXCS (He npedycmMompena)

Tema 4.4.
DNEeKTPOMarHuTHHIE
BOJIHBI.

Copep:xxanue y4eOHOro MaTepuasa

DONEeKTPOMarHUTHOE TMOoJje€ KaK OcCOObI BHUJ MaTepUH. ODJIEKTPOMArHUTHHIE BOJIHBI.
Bubparop I'epria. OTKpbITHII KoneOaTenbHbII KOHTYp. M300peTeHue paauo A.C.
ITonioBbiM. [loHsITHE O paanocBs3u. [IpuMeHeHne 3EKTPOMArHUTHBIX BOJIH.

JlabopaTopHoe 3aHsiTUS

10. C6opka NeTEKTOPHOTO pagHoNPUEMHIKA U3 OTACIBHBIX y3JI0B

KonTpoabsHasi padora no pazneny 4 KoneGanus u BOJTHBI

AL

CamocTosiTejibHasi padoTa 00yYaIuxcsi (He npedycmompena)

Pa3zgen 5. Onruka

Tema 5.1.

Conepxanue y4eOHOro MaTepuasa

IIpupona ceera. CKOpOCTh paCIpOCTpAHEHHUSI CBETA. 3aKOHBI OTPAKEHUS U TPEITOMIICHUS
ceera. [losiHOE oTpaxeHue.
Jlunzsel. ['na3 kak ontudeckas cucreMa. OnTudecKue mpruOOopEI.

N[N 0o

1-2

JlabopaTopHoe 3aHsiTHE

11. OnpeneneHrie ONTHYECKON CHIIBI COOMPAIONIEH TNH3HI

KoHTpoJibHbIE padoTsl (He npedycmompenvi)

CamocTosiTe/ibHasi padoTa 00y4aIuXxcsl (He npedycmompena)

Tema 5.2.
BoHoBrle cBoMCcTBa
CBETA.

Copep:xxanue y4eOHOro MaTepuasa

HNurtepdepentus ceeta. KorepeHTHOCTh CBETOBBIX JTyUEH.

Wntepdepenus B ToHkUX MieHkax. [lomocel paBHo# Tonmmmubl. Konbiia HeroToHa.
Hcnonp3oBanue nutepdepeHinu B Hayke u Texuuke. {udpakaus ceera. Judpaxus Ha
IIeJH B MapajulelbHbIX Jydax. Judpakumonnas pemerka. Ilonstie o romorpadumu.
[Tonsipuzanust nonepedHsix BoJIH. [lonmsipu3anmst cBeta. J[BoMHOE JydenmpernomiieHUE.
[onapounsl. Jducnepcus ceera. Buael cnekrtpoB. CnexTpsl ucnyckanus. CHexTpsl
MOTJIOIICHMUS.
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HaumenoBanue
pa3iesioB M TeM

Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaKTHYeCKHe padoThl,
CcaMOCTOsITeJIbHAsI padoTa 00y4alImuXxcs, KypcoBasi padora (IpoeKr)

Oo0LeM
4acoB

YpoBeHnb
OCBOEHHS

VYnerpaduoneroBoe u uHPppakpacHoe n3nydeHus. PeHrreHoBckue iyuu. VX npupoa u
CBOICTBA.

JlabopaTopHble 3aHsATHS

12. OmnpeneneHrie CBETOBOU BOJTHBI

1-2

KonTpoabHas padora no pazgeny S. Ontuka

(RSN N)

CamocTosiTe/ibHas padoTa 00y4aIuxcsi (He npedycmMompena)

Pa3znen 6. DiieMeHTbI KBAHTOBOW (PM3UKHU

Tema 6.1

KBanToBag ontuka.

Conep:xxanue yueOHOro marepuasa

KBanToBass rumote3a Ilmanka. ®doronwsl. Baemmnwmii ¢dotosnexkrpudeckuii 3Pdekr.
Buytpennunii poroaddexr. Tumbl poTor1€MEHTOB.

IlpakTHyeckne 3aHATHA (He npedyCMOmpeHbl)

KonTtpoJsibHble paboThl (He npedycmompersl)

CamocrosiTejibHasi pa6oTa 00y4aUIUXCS (He npedycmMompena)

Tema 6.2.
dusuka aToma.

Conepxanue y4eOHOro MaTepuasa

Pa3ButHe B3IIsSI10B Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTPax
Boziopoaa. SnepHas mozaenp aroma. OnbiTel D.Pe3epdopaa. Moaens aroma Bogopoia 1mo
H.bopy. KBaHTOBBIE T€HEPATOPBHI.

IlpakTHyeckne 3aHATHA (He npedycMOmpeHvl)

KouTtpoJsibHbIe paboThl (e npedycmompensl)

CamocrosiTejibHasi pa6oTa 00y4alUIUXCS (He npedycCmMompena)

Tema 6.3.
dusuka aTOMHOT0O

spa.

Conepxanue y4eOHOro MaTepuasa

EcrecTBeHHass paJMOAaKTUBHOCTh. 3aKOH PaJMOAKTUBHOTO pacnaga. CrocoObl
HaOJIOZICHUS U PETUCTPAIINU 3apsDKEHHBIX yacTull. Dddext BaBunora — YepeHkora.

Crtpoenue aromHoro sifpa. JledekT macchl, SHEPTUSl CBSI3U M yCTONYMBOCTh aTOMHBIX
anep. AnepHeie peakuuu. VMckyccTBeHHas paguoOaKkTUBHOCTb. JleeHne TsHKENbIX sSAep.
Llennasa sanepHas peakuus. Ynpasisemas UeNHas peakuus. SAJepHbIA peakTop.
[TonyyeHue palnOaKTUBHBIX U30TONOB U UX IPUMEHEHUE.

buonornueckoe nelicTBUe pailio aKTUBHBIX U3IYYEHHUH. DJIEMEHTapHbIE YaCTHIIbI.

1-2

IIpakTuyeckue 3aHATHSA (He npedycMompeHvl)

KoHTposabHble padoThl 10 pazfeny 6. D1eMeHThl KBaHTOBOH (PH3UKH
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HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble H NPaKTHYeCKHe padoThl, Oo6bem Yposenn
pa3iesioB M TeM CcaMOCTOsITeJIbHAsI padoTa 00y4alImuXxcs, KypcoBasi padora (IpoeKr) 4acoB 0CBOEHMSI
CamocrosiTejibHasi paboTa 00y4alUIUXCS (He npedycmMompena) -
Pa3znea 7. DBoaronus BeenenHoit 6
Tema 7.1 Coaepkanue yueOHOro MaTepuaJa 2
Crpoenne u passutue | Hama 3Be3Has cucrema — ['anaktuka. J[pyrue rajaktuku. beckoHeuHOCTh BeenmeHHOM. 1-2
Bcenennon. ITonsarue o xocmosoruu. Pacmmpsromascs Beenennas. Mogens ropsueii BeeneHHOM.
CTpoeHME U TPOUCXOXKICHHE | aJTaKTHK.
IIpakTuyeckue 3aHATHS (He npedycMompeHvl) -
KoHTpoJibHbIE padoThl (He npedycmompenvt) -
CamocTosiTe/ibHasi padoTa 00yYaIIUXcsl (He npedycmompena) -
Tema 7.2. Coaepxkanue yueOHOro MaTepuaa 4
OBomonus 3BE31. l'unote3a mnpoucxoxaenuss CoaHeyHOH cucTeMbl. Tepmosaepublii cuHTe3. [IpobGnema 2 1-2
TEPMOSIEpHON dHEpreTuku. JHeprust CoJiHIa U 3BE3 /.
Opomonus 38e31. [Ipoucxoxaenue CoTHEUHOM CUCTEMBI. 1
[IpakTHyecKue 3aHATHSA (He npedycMompeHvl) -
KonTposabHas padora no pazaeny 7. OBomonuns BeenenHoit 1
CamocrosiTejibHasi pa6oTa 00y4aUIUXCS (He npedycmMompena) -
JuddepeHnupoBaHHbIN 3a4eT 2
HToro 3a cemectp 44
Bcero: 112

Jlist XapaKTepUCTUKU YPOBHS OCBOCHHS y4eOHOro MaTepHalla HCHOJIb3YIOTCA CIEAYIoNe 0003HAYCHUS:

1. - o3HaKOMUTEBHBIH (y3HABaHNE paHEe U3YYEHHBIX 00BEKTOB, CBOMCTB);
2. - PEnpOaYKTUBHBIN (BBIMOJTHEHUE ASITEIBHOCTH MO 00pa3ily, MHCTPYKITUH HJIU 10T PYKOBOJICTBOM)

3. - TNPOAYKTHUBHBIN

(HHaHI/IpOBaHI/IG U CaMOCTOATCIIBHOC BBIIIOJIHCHUC ACATCIBHOCTHU, PCHICHUC HpOGHGMHBIX 321,[[3.‘-1)
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IIpumepHbIe TeMBbI T0KJIA10B (pedepaToB, COO0IIEHUI),

— Anexcaungp ['puropseBud CToaeTOB — pycCKuil GU3HK.

— Aunexkcanap CrenanoBud [lonoB — pycckuil yueHslit, n3o00peTarelib
panuo.

— AJlbTepHaTUMBHAs SHEPIETHKA.

— AKyCTHYECKHE CBOMCTBA NOJyIIPOBOJHUKOB.

— Anape Mapu AMiiep — OCHOBOIOJIOKHUK 3JIEKTPOIUMHAMUKH.

— ACHHXPOHHBIN IBUTaTENb.

— AcTtepoussl.

— ACTpOHOMUS HalIMX JHEH.

— AtomHas ¢usuka. M3otomnsl. [IpuMeHenne pagnoakTHBHBIX H30TOIOB.

— BeCKOHTaKTHBIE METO/IBI KOHTPOJISI TEMIIEPATYPHI.

— bunossipHbIE TPaH3UCTOPHI.

— bopuc Cemenoud Slko6u — (us3mKk 1 n300peTaTens.

— Benuuaiiime oTKpbITUS (PU3UKH.

— Buel anexkTpudeckux paspsiioB. DIEKTPUUYECKUE pa3psibl Ha CIyk0e
YeJI0BEKA.

— Buusnue nedexToB Ha pr3HUecKre CBONCTBA KPUCTAIIIOB.

— BcenieHHas U TEMHasi MaTEPUSL.

— T'anuneo 'anunelr — OCHOBATENb TOYHOT'O €CTECTBO3HAHUS.

— Tonorpadus u ee npuMeHeHue.

— JIBM>KEHUE Tena NEPEMEHHOM MACCHI.

— Jludpakius B HallIeH )KU3HHU.

— JXugkue Kkpucramisl.

— 3akonbl Kupxroda yist 57eKTpuyIecKon 1emnmu.

— 3aKOHbBI COXPAaHEHUSI B MEXAHUKE.

— 3HayeHue OTKpbITU [ anues.

— Wrops BacunseBuu KypuatoB — usuk, opranuzaTop aTOMHOM HAyKU U
TEXHUKHU.

— Hcaak HproTOH — co3narens Kiiaccuyeckon (Gu3nKu.

— Hcrnonp30BaHuE AIEKTPOIHEPTUH B TPAHCIIOPTE.

— Knaccudukaims u XxapakTepuCcTUKH 3JIEMEHTAPHBIX YaCTHII.

— KOHCTpyKIMOHHAs MPOYHOCTH MaTEPHUaa U €€ CBA3b CO CTPYKTYPOHU.

— KoHCTpyKuMs ¥ BUABI 1a3€pOB.

— Kpuosnexkrponuka (MUKpOIJIEKTPOHUKA U XOJION).

— JlazepHbIe TEXHOJIOTUU U UX UCIIOJIb30BAHUE.

— Jleonapno na Bunuu — y4enslit u u3o0perareib.

— MarnuTtHble u3MepeHus (MPUHLHUITBI TOCTPOESHHS TPUOOPOB, CIIOCOOBI
U3MEPEHHS] MAarHUTHOTO OTOKA, MArHUTHON MHAYKIIMH).

— Maiikn dapaneit — co3gaTesb y4eHHUs: 00 dJIEKTPOMArHUTHOM MOJIe.

— Makc [InaHk.
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— Mertoa Me4YeHbIX aTOMOB.

— Metoabl HAOIIOIEHUS U PETUCTPALMU PAIMOAKTUBHBIX U3ITyUYEHUN U
YaCTHIL.

— Meroasl onpeaeneHus MI0THOCTH.

— Muxaun BacuibeBrndy JIOMOHOCOB — yUY€HBIN SHIMKIIOIEAUCT.

— Mogenu atoma. OmneiT Pesepdopaa.

— MouekynsipHO-KUHETHYECKask TEOPUS UACATbHBIX [a30B.

— MounHus — ra3oBblii pa3psig B IPUPOIHBIX YCIOBHUSIX.

— Hanotexnonorus — MexaucUUIUIMHApHAS 001acTh QyHAaMEHTaIbHON U
NPUKJIAJHON HAyKH U TEXHUKU.

— Hukomna Tecna: )KU3Hb U HEOOBIYAMHBIE OTKPBITHSI.

— Huxkonaii KonepHuk — co3aaTens reIMoueHTPUIECKON CUCTEMBI MUPA.

— Hunbc bop — onun U3 co3parenelt COBpeMEHHON (PU3UKH.

— Hyxneocunres Bo Beenennoi.

— OO0bsicHeHne GOTOCUHTE3a C TOUYKH 3pEHUS (PUBHKH.

— Onrtrueckue sSBICHUS B IPUPOJIE.

— OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOAUMOCTH.

— IlepeMeHHBIN 2JIEKTPUYECKUNA TOK U €T0 IPUMEHEHHUE.

— IIna3ma — 4eTBEpTOE COCTOSIHUE BEILIECTBA.

— IInanersr COnTHEYHON CUCTEMBL.

— IlomynpoBOAHUKOBBIE TaTYUKHU TEMIIEPATYPHI.

— IIpuMeHeHue )XUIKUX KPUCTAJUIOB B POMBIIIJIEHHOCTH.

— IIpuMeHeHue SAEPHBIX PEAKTOPOB.

— Ilpupona peppomaruerusma.

— [IpoGaembl 3K0JIOTHH, CBSI3aHHBIE C UCIIOJIF30BAHNEM TETJIOBBIX MAIIIKH.

— IIpon3BoacTBO, Nepeaya U UCIOIb30BAHUE IEKTPOIHEPTUH.

— IIpoucxoxnenrne COIHEUHOU CUCTEMBI.
[1be30amnexTpuyeckuit 3PPeKT ero npruMeHeHue.
— Pa3BurtHe cpencTB CBA3U U paauo.
PeaxkTuBHbIE IBUTATENN U OCHOBBI PA0OTHI TEIJIOBOM MAILIUHBI.
PenukroBoe uznyyenue.
Pentrenosckue nyuu. Mcropus otkpeitus. [Ipumenenue.

— PoxneHue u 9BOIIONNS 3BE3 .

— Ponp K.O.1{n0NKOBCKOTO B pa3BUTUH KOCMOHABTHKHU.

— CBeT — BIeKTpOMarHuTHas BOJIHA.

— Cepreii [1aBnoBru KoposieB —KOHCTPYKTOP ¥ OPraHU3aTOp MPOU3BOACTBA
PaKETHO-KOCMHYECKOW TEXHUKHU.

— Cubl TpeHwUs.

— CoBpeMeHHas CIIyTHUKOBAsI CBA3b.

— CoBpeMeHHas puznyeckas KapTUHA MUPA.

— CoBpeMEHHBIE CPEACTBA CBA3H.

— ConHle —MCTOYHUK KU3HU Ha 3eMJIE.
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— TpancdopmaTopsi.

VYabTpa3Byk (Mojry4eHue, CBOMCTBA, IPUMEHEHHUE).

— YrpaisieMblid TEPMOSAIEPHBIA CUHTES.

— Y CKOpUTEN! 3apsKEHHBIX YaCTHII.

— @u3ukKa U My3bIKa.

— @u3nYecKue CBOMCTBa aTMOCHEPHI.

— @DOTO3JIEMEHTHI.

— ®otoadpdexr. [Ipumenenne sBnenus pororddexra.

— Xanc Kpuctuan Opcre — O0CHOBOMNOJOKHHK JIEKTPOMAarHeTU3Ma.

— UYepHble AbIPHI.

— [lIkana 3JIeKTPOMarHUTHBIX BOJIH.

— DKOJIOTUYECKUE TPOOIEMBI U BOBMOXKHBIE ITyTH MX PELICHUSI.
— DJEeKTpOHHAs MPOBOAUMOCTh METAIIIOB. CBEPXIPOBOANMOCTb.
— DMt XpuctuanoBud JleHir — pycckuit GpusukK.

2.3. XapaKTepHUCTHKA OCHOBHBIX BH/J0B YUeOHOI 1eATeIbHOCTH

00y4Yar0IIUXCHA

Coaep:xkanue 00yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH
o0y4aronerocsi

Beenenne

YMeHHUsI IOCTAaHOBKH LIEJIEH EATEIbHOCTH, INIAHUPOBAHUS
COOCTBEHHOM JEATENbHOCTH AJIS JOCTUKEHUS IOCTaBIEHHBIX
LeJeH, IPEeIBUICHNS BO3SMOKHBIX PE3yJIbTaTOB 3TUX JIECUCTBUH,
OpPraHMU3alMK¥ CAaMOKOHTPOJISA U OLICHKH ITOJIyYEHHBIX PE3YJIbTAaTOB.
Pa3Butue criocoOHOCTH SICHO ¥ TOYHO M3JIaraTh CBOM MBICIIH,
JIOTHYECKU 0OOCHOBBIBATh CBOIO TOUKY 3PEHUS, BOCIIPUHUMATDE U
aHAJIM3UPOBATh MHEHHSI COOECETHUKOB, IPU3HABAS IPABO JPYTOTO
4eJI0BEKa Ha MTHOE MHECHHUE.

[TpousBenenune u3mepeHust GU3NMYECKUX BEIIMYUH U OLICHKA
TpaHULIbl TOTPEIIHOCTEN U3MEPEHU.

IIpencrasnenue rpaHULbl IOTPEIIHOCTEN U3MEPEHUM IIPH
MMOCTPOCHUHM TPaPUKOB.

YMeHue BbICKa3bIBaTh TUIOTE3BI 1J1s1 OOBSICHEHHS HAOII0JaeMbIX
SIBJICHU.

YMeHnue npeaiaratb MOJENH SBJICHUM.

VYkazaHue rpaHul] IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
N3noxenne OCHOBHBIX IIOJIOKEHUN COBPEMEHHONW Hay4YHOU
KApTUHBI MUDA.

[TpuBeneHne NPUMEPOB BIUSHUS OTKPHITHHA B (PU3UKE Ha ITpOrpecc
B TEXHHUKE ¥ TEXHOJIOTUH IPOU3BOJICTBA.

Hcnonb3oBanue MHTEepHEeTa U1 oMcKa HHPOPMALIUU.

Pa3nea 1. MexaHuka

Tema 1.1.
Kunematuka

IIpencraBieHre MEXaHMUECKOTO ABM)KEHUS T€la YPABHEHUSIMU
3aBUCUMOCTHM KOOPJMHAT U IPOEKIUEN CKOPOCTH OT BPEMEHH.
[IpencraBneHne MEXaHMUECKOTO JBMXKEHUS Teja rpadukaMu
3aBUCUMOCTH KOOPJMHAT U IPOEKIUEN CKOPOCTH OT BPEMEHH.

19




Omnpenenenne KOOPAUHAT MPONUAEHHOTO MYTH, CKOPOCTU U
YCKOpPEHHs Tena Mo rpadukamM 3aBUCUMOCTH KOOPJIUHAT U
MPOEKIUNA CKOPOCTH OT BpeMeHu. OnpeiesieHne KOOpAruHaT
MPONUJIEHHOTO ITyTH, CKOPOCTH U YCKOPEHUS Tella IO ypaBHEHUAM
3aBUCUMOCTH KOOPJIMHAT U MPOEKIUN CKOPOCTU OT BPEMEHHU.
[IpoBeneHue cpaBHUTENBHOIO aHAIM3a PABHOMEPHOTO U
PaBHOIIEPEMEHHOTO JBUKEHUN.

VYkazaHue UCIOJIb30BaHUS MTOCTYATEILHOTO U BpallaTeIbHOrO
JIIBUOKCHUU B TEXHHUKE.

[Ipnobperenre onbiTa pabOTHI B TPYIIIE C BHITIOJHEHUEM
Pa3IMYHBIX COI[UATBHBIX POJICH.

Pa3paboTka BO3MOXXKHOM CHCTEMBI ICUCTBUN U KOHCTPYKITUU

JUTSL SKCIIEPUMEHTAIBLHOTO ONPECICHUS] KHHEMATUUE€CKUX BEJIMYHUH.
[IpencraBienue nHGOpMALMK O BUAAX JABHKEHHUS B BUJEC TaOIHIIbI

Tema 1.2.
3aKOHBI MEXaHUKU
HrroTona.

Tema 1.3.
Cunsl B mpupoze.

Tema 1.4.
3aKOHBI COXpaHEHUs B
MEXaHUKe.

[IpuMeHeHne 3aKkOHa COXPAHEHUS UMITYJIbCA JJISl BBIYUCICHUS
W3MEHEHUN CKOPOCTEH TeJl MPU UX B3aUMOJICUCTBHUSIX.
N3mepenue paboThI CUJI M U3MEHEHHE KHHETUYECKOW SHEPTUU Tela.
Boruncnenue paboThl cril M U3MEHEHHSI KWHETUYECKOM 3HEepTUn
Tena.

Brluncnenne noTeHIMaIbHONW SHEPTUH TEJT B TPABUTALIMIOHHOM
ToJIE.

Omnpenenenue MOTEHIIMATBLHON YHEPTUU yIPYTo-1AehOpMHUPOBaH-
HOTO TeJia 10 U3BECTHOM eopMaIiii U )KECTKOCTH Tea.
[IpumeHeHne 3aKk0Ha COXpPAaHEHUS MEXAHUYECKOU SHEPTUM MPHU
pacyeTax pe3yiabTaTOB B3aMMOJICUCTBHM TeJl IPaBUTAI[MOHHBIMU
CUJIaMH M CWJIAMH YIIPYTOCTH.

Yka3zaHue rpaHui] NPUMEHUMOCTH 3aKOHOB MEXaHUKH.

Pasznen 2 OcHOBBI MOJIEKYJIAPHOMH (DM3HMKH U TEPMOIMHAMUKHI

Tema 2.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUHU.
Wneanbubii ras

BrinonHeHue 3KCIepuMEHTOB, CITYXKAIIUX 71 000CHOBaHUS
MOJIEKYJISIpHO-KuHEeTHUecKkoi Teopun (MKT).

Pemenwne 3a1a4 ¢ mpuMeHEHHEM OCHOBHOTO YpaBHEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH Ira30B.

Omnpenenenre mapaMeTpPOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH
Ha OCHOBaHUH YpPaBHEHUS COCTOSHUSI UJI€AIbHOTO Ta3a.
Omnpenenenre mapaMeTpPOB BEIIECTBA B Ta3000pa3HOM COCTOSIHUH

1 TIPOMCXOSAIINX MPoIieccoB 1o rpadukam 3aBucumoctu p (T),
V(T),p (V).

DkcnepuMenTansHoe uccienoanue 3apucumoctr p(T), V(T), p(V).
[IpencraBnenne B Bue rpadukoB U30XOPHOTO, H300apHOTO

U U30TEPMUYECKOTO MPOIIECCOB.

Brrunciienue cpaHeil KWHETUYECKOM SHEPTUU TEIIOBOTO IBUKEHUS
MOJIEKYJI 110 U3BECTHOM TeMIepaType BellecTBa.

Bricka3piBaHue TUIIOTE3 M1 00BSICHEHUS HAOTIOaeMbIX SIBIICHUH.
VYkazaHue rpaHull IPUMEHUMOCTH MOJENN «UCaIbHBIN ra3» u
3akoHOB MKT

Tema 2.2.
OCHOBBI
TEPMOTUHAMHKH.

N3mepenne komuecTBa TEIIOTHI B MPOIEccaxX TeIIonepe1adn.
Pacyer konmdecTBa TEMIOTHI, HEOOXOAMMOTO IS OCYIIIECTBICHUS
3aJJaHHOTO Mpollecca ¢ Teronepeaadeit. Pacuer nsmenenus
BHYTpPEHHEH YHEPrUH Tel, paboThl U MEPEAAHHOTO KOJIMYECTBA
TETUIOTHI C UCTIOJIH30BAHUEM TTEPBOTO 3aKOHA TEPMOIUHAMUKH.
Pacuet paboTbl, COBEpIICHHOI ra3oM, 1Mo rpaduKy 3aBUCUMOCTH

p (V).
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Brruucnenue paboThl raza, COBEpIICHHOW MPU U3MEHEHUN
COCTOSIHUSI IO 3aMKHyTOMY IuKiy. Beruncinenue KIIJ nmpu
COBEpLICHUH

ra3oM paboThl B ITpoLIeccaX U3MEHEHUSI COCTOSIHUS 110 3aMKHYTOMY
ukiy. OObsICHEHUE IPUHLUIIOB JHCTBUS TEIIOBBIX MAIIHH.
JlemoHcTpanus poiau GU3MKHU B CO3JaHUH U COBEPIICHCTBOBAHUU
TEIUIOBBIX JBUTATENEN.

W3noxeHue cyTu SKOJIOTHYECKUX MPpoOIeM, 00yCIOBICHHBIX
paloToil TEIIOBBIX IBUTATENICH U MTPEIOKEHUE ITyTH UX PEIICHHUS.
VYka3zaHue rpaHul] NPUMEHUMOCTH 3aKOHOB TEPMOJUHAMHUKHU.
YMeHue BECTH JUallor, BhICIYIINBATh MHEHUE OINIIOHEHTA,
y4acTBOBATh B JUCKYCCHUH, OTKPBITO BBIPAKATh U OTCTAUBATh CBOIO
TOUYKY 3pEHHUS.

Tema 2.3.
CaoiicTBa mapos.

W3mepenue BIaXHOCTH BO31yXa.

Pacuer konuyecTBa TEIIOTHI, HEOOXOAMMOTO JUISI OCYIIECTBICHUS
Iporecca nepexoza BelecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B
Ipyroe.

OKCIIEpUMEHTAIIBHOE MCCIICI0BAHUE TEIIOBBIX CBOKCTB BEUIECTBA.
[TpuBeneHne NpUMEPOB KaMWUIAPHBIX SBJICHUN B OBITY, IPUPOE,
TEXHHKE.

Tema 2.4.
CBoiicTBa XUIKOCTEN

Pacuer konuuecTBa TEIIOTHI, HEOOXOAMMOTO JUISI OCYIECTBICHUS
Ipoliecca Iepexoia BEIecTBa U3 OJHOI0 arperaTHOro COCTOSIHUS B
Ipyroe.

OKCIIEpUMEHTAIIBHOE MCCIICI0BAHUE TEIIOBBIX CBOKCTB BEUIECTBA.
[TpuBeneHne NpUMEPOB KaMWUIAPHBIX SBJICHUN B OBITY, IPUPO/IE,
TEXHUKE.

Tema 2.5.
CaoiicTBa TBEpABIX TEIN.

HccenenoBanne MEXaHMYECKUX CBOMCTB TBEPABbIX Tell. [Ipumenenue
(bUBUYECKUX TIOHITHI M 3aKOHOB B y4eOHOM MaTepHuaie
po¢eCCHOHATBHOTO XapaKTepa.

Ucnons3zoBanne MHTEpHETA U151 TOMCKA MH(DOPMAITUH O
pa3paboTKax ¥ MPUMEHEHUAX COBPEMEHHBIX TBEPBIX U aMOP(PHBIX
MaTepuasoB.

Pa3znes 3. Dy1eKTpOAMHAMHKA

Tema 3.1.
DNEKTPUUECKOE OJIE.

Brrunciienue cui B3auMOIEUCTBUSI TOUEUHBIX SJIEKTPUUECKUX
3apsa0B.

Brrunciienne Hanps>KeHHOCTH AIEKTPUYECKOTO MOJIsL OJHOTO U
HECKOJIbKMX TOYEYHBIX JJICKTPUYECKHUX 3aPSI0B.

Brrunciienne noTeHumana 3aeKTPUIECKOro MoJIsl OTHOTO U
HECKOJIbKMX TOYEYHBIX JIEKTPUUYECKUX 3apsAioB. 3MepeHne
Pa3HOCTH MOTEHIINAJIOB.

N3MepeHne 3HEPTUM IIEKTPUUYECKOTO TTOJIS 3aPSIKEHHOTO
KOHJIEHCcaTopa.

BrrunciieHue sHeprum 3J1EKTPUUECKOTO OIS 3apPSKEHHOTO
KOHJIEHCaTopa.

Pa3paboTka nnaHa 1 BO3MOKHOM CXEMBI JEHCTBUI
AKCHEPUMEHTAIBHOTO OMPEACICHUS IIEKTPOEMKOCTH
KOHJEHCAaTOpa U AUAIEKTPUUYECKON NPOHUIAEMOCTH BELIECTBA.
[IpoBenenune cpaBHUTEIHLHOTO AaHAIM3A TPABUTAITMOHHOTO U
3JIEKTPOCTATHYECKOTO MOJIEH

Tema 3.2.
3aKOHBI ITOCTOSHHOTO
TOKA.

N3Mepenne MOIHOCTH AeKTpruueckoro Toka. Mamepenne 3/1C u
BHYTPCHHCTO COIIPOTUBJICHUA NCTOYHHKA TOKA.
BolnosiHeHue pacyeToB CHIIBI TOKA U HANPSXKEHUH Ha y4acTKax
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anekTpudeckux nemneid. OObsCHEHNE HA IPUMEPE dIEKTPUICSCKON
nenu ¢ AByms ucrounrkamu Toka (3/1C), B kakom cirydae
MCTOYHUK AJIEKTPUUYECKOM YHEPTUH padOTaeT B pexKUME reHepaTopa,
a B KAaKOM — B PEeKHUMeE OTpeOUTESI.

Ornpenenenue TeMepaTypbl HUTH HakaliuBaHus. M3amepenue
ANEKTPUYECKOTO 3aps/ia JIEKTPOHA.

CHsTHE BOJIbTAMIIEPHON XapaKTEPUCTUKHU JUO/IA.

[IpoBeneHue cpaBHUTEIBHOTO aHAIN3A MTOTYITPOBOAHUKOBBIX
JTMOJIOB U TPUOJIOB.

Ucnons3zoBanne MHTEpHETA U151 TOMCKA MH(DOpPMAITUH O
MEePCHEKTUBAX PA3BUTHUS MOJIYITPOBOIHUKOBOM TEXHUKH.

Y cTraHOBKa NPUYMHHO-CIIE/ICTBEHHBIX CBS3EH

Tema 3.3.
DJIEKTPUYECKUH TOK B
IIOJIYIIPOBOJHUKAX

Tema 3.4. MaruurtHoe
oJIe.

Tema 3.5.
DJIeKTpOMarHuTHast
HWHIOYKIUA.

N3mepenne MHAYKIIMKM MarHUTHOTO 1OJIs. Beruucienue cui,
JEWCTBYIOIIUX HA MPOBOJHUK C TOKOM B MAarHUTHOM T10JIE.
Brrunciienue cui, AEMCTBYIOIMX HA AIEKTPUUECKUN 3apsi,
JBIOKYILAKCS B MATHUTHOM TIOJIE.

Uccnenosanue sABiIeHUN 3JEKTPOMATHUTHON UHYKIIHH,
CaMOWHIYKIIWH.

Brruucnenue sHepruu MarHuTHOTO MOJISI.

OObsicHEeHWE TTPUHITUTIA ICHCTBUS AICKTPOIBUTATEIIS.
OOBbsicHeHrE IPUHIIMIIA ICWCTBUS TeHEpaTOpa IEKTPUIECKOTO
TOKA U 3JIEKTPOU3MEPUTENHHBIX TPHOOPOB. OOBICHEHNE MPUHIIUITA
JercTBHS Macc-crieKTporpada, yckopuTennen 3apsiyKeHHBIX YaCTHII.
OOBsicHEeHHE PO MAarHUTHOTO TIOJIsE 3EMJTH B )KM3HU PaCTCHUH,
JKHBOTHBIX, YCJIOBEKA.

[IpuBeneHre npuMepPoOB NPAKTUUECKOTO MPUMEHEHHS N3YUYECHHBIX
SIBIICHUH, 3aKOHOB, TPHOOPOB, YCTPOHCTB.

[IpoBenenune cpaBHUTEIBLHOTO aHAJIN3a CBOMCTB
3IEKTPOCTATUUECKOT0, MATHUTHOT'O U BUXPEBOTO JIEKTPUUECKUX
MTOJICH.

OObsicHeHrE Ha PUMEPE MAaTHUTHBIX SBIICHUH, TOYeMy (HUBHKY
MOYKHO PaCCMaTPUBATh KaK METAUCHHUIUIMHY.

Pa3zgea 4. KoJyieoanus 1 BOJTHBI

Tema 4.1.
Mexannueckue
KOJIEOaHU.

HccnenoBanue 3aBUCUMOCTH MepUoia KoieOaHuii
MaTEMaTHYECKOr0 MasiTHUKA OT €ro JJINHBI, MACCHI U aMIUTUTY bl
KoJIeOaHMiA.

HccnenoBanue 3aBUCUMOCTH TieproAa KoaebaHuii Tpy3a Ha
MPY’KUHE OT €r0 MACChl M )KECTKOCTHU MPYKUHBI. Bbrarciienne
neproja KojlebaHuii MaTEMaTHYECKOTO MasiTHUKA TI0 U3BECTHOMY
3HAYEHHMIO €T0 JUTMHBI. BBIYrclieHne nepruoaa KojebaHuii rpysa Ha
MPY>KUHE 110 U3BECTHBIM 3HAUEHUSM €T0 MaCChl U JKECTKOCTH
MIPY>KUHBI.

BripaboTka HABBIKOB BOCIIPHHUMATD, aHATU3UPOBATh,
nepepabdaTbIBaTh U MPEABSIBIATH HHOOPMAITUIO B COOTBETCTBUH C
IMOCTABJICHHBIMU 3aJa4aMu.

[IpuBenenue mpuMepoB aBTOKOJIEOATETLHBIX MEXaHUYECKHUX
cucreM. [IpoBeneHue kinaccupuKaiy KoiaeOaHun

Tema 4.2.
Yrpyrue BOJHBI.

N3mepenne niuHbI 3BYKOBOW BOJIHBI 110 Pe3yJIbTaTaM HaOJIOICHUH
UHTEep(PEPEHIINH 3BYKOBBIX BOJIH.

HabGmronenue u o0bscHeHHE SBICHUN HHTEpPEPEHIINH U
TUGPAKITMI MEXaHUYECKIX BOJIH.
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[IpencraBnenue obnacTeil NpUMEHEHHs yIbTpa3ByKa U
NEPCHEKTUBBI €r0 UCIOJIb30BAHUS B PA3JIMYHBIX 00JACTIX HAYKH,
TEXHUKH, B MEIULIVHE.

W3noxeHue cyTH SKOIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C
BO3/ICHCTBUEM 3BYKOBBIX BOJIH HA OPTaHMU3M YEJIOBEKA

Tema 4.3.
ONEeKTPOMarHuTHbHIE
KoJIeOaHus.

Habmoienue ocuusiorpaMm rapMOHUYECKUX KOJIeOaHUN CHITBI
TOKA B LIETIH.

N3Mepenune 351eKTpoeMKOCTH KOHIeHcaTopa. M3Mepenue
WHJyKTUBHOCTb KaTYIIIKH.

HccnenoBanue sSBIEHUS 3IEKTPUIECKOTO PE30OHAHCA B
MOCIEA0BATEIbHOM LEMH.

[IpoBenenue ananoruu Mex1y GU3NYECKUMH BEIMYNHAMH,
XapaKTEPU3YIOIMMUA MEXaHUYECKYIO U AJIEKTPOMArHUTHYIO
KoJe0aTebHbIE CUCTEMBI.

Pacuer 3HaueHuii CUITbI TOKA U HATIPSHKEHUS HA DJIEMEHTAaX LeTH
MIEPEMEHHOT0 TOKA.

HccnenoBanue npuHIuna qeicTBus Tpanchopmaropa.
Uccnenosanue npuHImMna AeHCTBUS TeHEpaTOpa NEPEMEHHOTO
TOKA.

Ucnons3zoBanne MHTEpHETA U1 TOMCKA MH(DOPMAITUH O
COBpEMEHHBIX CI0c00ax mepeaayu JEKTPOIHEPTUn

Tema 4.4.
DNEeKTPOMarHuTHbHIE
BOJIHBI.

OcyuiecTBiieHUE paguonepeaadu u paauonpuema. Mccnenopanue
CBOIICTB SJICKTPOMArHuTHBIX BOJIH C TOMOIIBIO MO6I/IJII>HOI‘O
TenedoHa.

Pa3Burtue ONCHHOCTHOI'O OTHOHMICHUSA K U3YyYaCMbIM Ha ypOKax
(bu3UKN 00bEKTaM U OCBAaUBAEMbIM BUJIaM JIEITEIbHOCTH.
OOBsicHeHHE MPUHIMITHAIBHOTO Pa3InYHsl IPUPOJBI YIIPYTHUX U
ANEKTPOMArHUTHBIX BOJIH. M3710%KeHNE CyTH 3KOJOTHYECKIX
HpOGHGM, CBA3aHHLIX C 3JICKTPOMArHMTHBIMU KOHGGaHH}IMI/I n
BOJIHAMU.

OGB}ICHGHHG POJIN 3JICKTPOMArHuTHBIX BOJIH B COBPCMCHHBIX
HcciIeqoBaHugx Beenennon

Pa3zgen 5. Onruka

Tema 5.1.
IIpupona csera.

[IpuMeHeHne Ha MPAKTUKE 3aKOHOB OTPKECHHS U MPEITOMIICHHS
CBETa MPH PEILLICHUH 3a/1a4.

OmnpeneneHue CeKTPATBbHBIX TPAHUI] YYBCTBUTEIIBHOCTH
YeJIOBEUYECKOTI0 TJI1a3a.

YMeHHe CTpOUTh N300paKEHUS MMPEIMETOB, 1aBacMbIC JTHH3aAMHU.
Pacuet paccTosiHUS OT JTMH3BI 10 U300paKEeHUs TIPeAMETa.
PacueT ontudeckoii CHIBI TUH3EI.

N3mepenue poKyCHOTO pacCTOSTHUS TUH3BI.

HcnbiTanue Moaenel MUKPOCKOIIA M TEJIECKOTa

Tema 5.2.
BomHoBEIE cBOIiCTBA
CBETA.

Habntonenue siBineHust nHTEp(EpeHINN 3JEKTPOMArHUTHBIX BOJIH.
HabntoneHue siBineHus 1upakuuy 3J1eKTPOMarHUTHBIX BOJIH.
HaGmntonenue siBieHUs MONSAPU3AIMU JIEKTPOMArHUTHBIX BOJIH.
W3mepeHune UIMHBI CBETOBOM BOJIHBI 110 pe3yJibTaTaM HaOIr0AeHUsS
saBneHus naTeppepenun. Habmonenue sBieHus qudpakuun
ceera. HabmoieHue sABIeHUs MOISPU3ALIUU U JUCIIEPCUU CBETA.
[Touck pa3nuumii ¥ CXOACTBA MEXIY AU(PPAKIIUOHHBIM U
JMCIIEPCUOHHBIM CHEKTPaMHU.

[IpuBeneHne NpUMEpPOB MOSBJICHUS B IPUPOJIE U UCTIOIB30BaHUS B
TEXHUKE SIBJICHUN MHTepdepeHnn, TMPPaKLnH, NOJIIpU3aLuU U
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AUCTICPCUU CBCTA. HepeqncneHHe MCTOIOB ITO3HAHUSA, KOTOPBIC
HCITIOJIB30BAHKBI ITPH M3YYCHUHU YKA3aHHBIX SIBIICHHI.

Pasznesa 6. JieMeHTHI KBAHTOBOH (pu3nKH

Tema 6.1 Ha6monenue dhorosnekrpuueckoro spdexra. O0bsICHEHHE 3aKOHOB
KBanToBas onTuka. CroyieroBa Ha OCHOBE KBAaHTOBBIX MPEICTABICHHUIA.

Pacuetr makcuManbHOM KHHETUYECKOW SHEPTUU SIIEKTPOHOB MPHU
¢dorosnexTpuyeckom 3dexre.

Omnpenenenue padOTHI BBIXOA 3JIEKTPOHA IO rpaduKy
3aBUCUMOCTH MAKCUMaJIbHOM KUHETUYECKON IHEPTUU
(hOTOAJIEKTPOHOB OT YaCTOTHI CBeTa. M3MepeHnne paboThl BbIXOa
AJEKTPOHA.

[lepeuncnenue mpruOOPOB yCTaHOBKU, B KOTOPBIX MPUMEHSETCS
0e3MHEePIMOHHOCTh (hOoTOAPdEKTa.

OOBsicHEHNE KOPITYCKYJISIPHO-BOJTHOBOTO JTyaJIi3Ma CBOHCTB
($OTOHOB.

OObsicHEHHE POJIM KBAaHTOBOW ONTUKH B Pa3BUTHUH COBPEMEHHOM
bu3uKu.

Tema 6.2. HaGmronenne nuHeRvYaThIX CIIEKTPOB.

dusnka aToma. Pacuer 4acTOThI ¥ AJIMHBI BOJIHBI UCITYCKAEMOT'O CBETA MPHU
Iepexoie aToOMa BOJIOPOJA U3 OAHOTO CTALIMOHAPHOTO COCTOSIHUS B
Jpyroe.

OOBsicHEHNE TPOUCXOXKICHUSI IMHEWYATOTO CIIEKTpa aToMa
BOJIOPOJA U Pa3Inyusl JUHEHYATHIX CIEKTPOB PA3IMYHbBIX TAa30B.
HccnenoBanue muHEHYaToro CuekTpa.

HccnenoBanue npuHIUna padboThl TIOMUHECIICHTHOHN JIAMITHI.
Hab6mronenue n 00bsCHeHHE MPUHIINATIA ISHCTBHS Jla3epa.
IIpuBeneHne MpuMEpPOB UCIOJIb30BAHUA J1a3epa B COBPEMEHHOU
HayKe U TEXHUKE.

Hcnonb3oBanue MHTEpHETA U1 TOMCKA HH(POPMALIUU O
MePCIEKTHBAX PUMEHEHMS JIazepa

Tema 6.3. Habmronenue TpexoB anb(a-yacTull B kamepe BuiabcoHa.
®du3uKa aTOMHOTO s7pa. | PeructpupoBaHue siACPHBIX U3ITYUYEHHN C TOMOIIBIO CUETUYMKA
[efirepa.

Pacuer sHepruu cBsI3u aTOMHBIX SIED.

Omnpenenenue 3apsiia ¥ MacCOBOTO YUCIJIA aTOMHOTO SIpa,
BO3HHUKAIOIIETO B PE3YyJIbTATE PAAMOAKTUBHOIO pacnaja.
Brruncnenue sHeprun, 0CBOOOKAAOIICHCS TPH PAAHOAKTUBHOM
pacraze.

Omnpenenenue MNpoaAyKTOB SIEPHON peakIuu.

Brruucnenue sHepruu, 0cBOO0KIAFOIICHCS TIPH SIIEPHBIX
peaKkuusx.

[TonnMaHue npenMyniecTB ¥ HEAOCTATKOB UCIIOJIb30BaHUS
aTOMHOW DHEPIUM U MOHU3UPYIOIIUX U3JIyYCHUN B
MIPOMBILIIEHHOCTH, METULIUHE.

N3noxkeHne CyTH SKOJIOTUYECKUX MPOOIIeM, CBI3aHHBIX C
OMOJIOTrMYECKUM JEHCTBUEM PAAMOAKTUBHBIX U3JIyYECHUH.
[TpoBenenue knaccuuKaIy SIEMEHTAPHBIX YaCTHUI] 10 UX
(bu3nYecKUM XapakTepuCTHKaM (Macce, 3apsily, BpEMEHU KU3HH,
CIUHY H T.[.).

[Tonnmanue eHHOCTe! HAYYHOTO MO3HAaHUs MUPA HE BOOOIIIE [Is
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YeII0OBEYECTBA B IIEJIOM, a JIJIS KaXKI0TO 00yUaroIerocs JINIHO,
IIEHHOCTEH OBJIAJICHHSI METOJIOM HAYYHOTO TTO3HAHUS JIJISI
JOCTHKEHHS YCIieXa B JJI00OM BUJIE MPAKTUYECKON IS TEIIHbHOCTH

Pazgen 7. dpoaronusa Beenennoii

Tema 7.1
Ctpoenne u pa3BUTHE
Bcenennon.

HaGmonenue 3a 3Be3gamu, JIyHOI 1 TUTaHETaMU B TEJIECKOTI.
Habntoienne coqHeuHbIX MATEH C MOMOIIBIO TEIECKOMNa U
COJIHEYHOTO HKpaHa.

Hcnons3zoBanne MHTEpHETA sl MTOUCKA N300paKEHUM
KOCMHYECKUX 00BEKTOB M HH(pOpMAIK 00 MX 0COOEHHOCTSIX
OO6cyxeHre BO3MOXKHBIX CIIEHApUEB dBOJIONHNH BceeneHHoM.
Hcnons3oBanue MHTEpHETA U1l IOUCKA COBPEMEHHOU
nHpopMmanuu o pa3Butuu Beenennoit. Orienka nHGOPMAIIHH C
MO3UIIUU €€ CBOMCTB: JOCTOBEPHOCTH, OO BEKTUBHOCTH, MTOJIHOTHI,
AKTYaJIbHOCTH M T.[I.

Tema 7.2.
OBOJIIONUS 3BE3.

Brruncnenue sHepruu, 0cBOO0XKIAIOIIEHCS IPH TEPMOSAEPHBIX
peaKkusx.

dopmynTupoBKa MPoOIEM TEPMOSIEPHON IHEPTETUKH.
OObscHeHrE BIUSHUS COTHEYHOM aKTUBHOCTH Ha 3eMITIO.
[TonnManue posin KOCMHUUYECKUX UCCIEIOBAaHUMN, UX HAYYHOTO U
SKOHOMHUYECKOIO 3HAUYEHHUS.

OO6cyx/1eHre COBPEMEHHBIX THIIOTE3 O MTPOUCXOKIACHUH
ConHEe4YHOU CHCTEMBI.

3. YCJOBUS PEAJIM3AIIMY YYEBHOM JJUCIHUATIJIMHBI

3.1. TpeboBanusi K MUHMMAJbHOMY MATEPUATIbLHO-TEXHUYECKOMY

Kabuner guszuku:

ol0ecrneYeHn 10
nabopaTtopus ¢ 1a00paHTCKON KOMHATOM.

O6opynoBanne yueOHOTO KaOUHETA:

- KOMIIJICKTbI

CHEHATM3UPOBAHHON yueOHON MebenH,

- JOCKa KJlaCCHas,

- TPOEKTOp,
- DJKpaH,

- HarJIsiAHbIE TOCOOus,

- TEXHUYECKas TIOKyMEHTalus,

- JIEMOHCTpAIIMOHHOE U JIa0OpaTopHOE 000pYI0BaHUE,
- pa3zaTovHble MOJIEIH,

— KOMIIBIOTEP

C YCTAHOBJICHHBIM JIMOCH3WMOHHBIM IIPOI'PaAMMHBIM

o0ecrnieyeHneM:
OC Windows, MS Office ¢ Bbixogom B ceTb «VHTEpHET» W JOCTYNOM B
AIIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPELY.
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3.2. UndpopmaunonHoe odecnedeHue oOydeHusi IlepeueHb y4eOHBIX

U31aHMH, 1ONIOJIHUTENLHOM JuTepaTypsl, UHTEepHET-pecypcoB
OcHoBHas JuTEparypa:

1. Mzeprun D.T. ®uszuka: yuebnuk mis 10 kimacca o0rieodpa3zoBaTeIbHBIX
opranm3anmii. / D.T. U3eprun. — Mocksa: Pycckoe cioBo, 2020. — ISBN rs_fiz_10.
— URL.: https://ibooks.ru/bookshelf/374943/reading

2. Mzeprun D.T. ®usuka: yueonuk s 11 kimacca o0ieo6pa3oBaTebHbIX
opraam3anuid. / 3. T. Uzeprun. — Mocksa: Pycckoe cioBo, 2020. — ISBN rs_fiz_11.—
URL: https://ibooks.ru/bookshelf/374944/reading

3. IMmuckoro A.A. ®usuka. 10 ximacc. YrayOnéuusiii ypoBens. DDV / A A.
[MTuuckoro, O.®. Kabapauna. - Mocksa : [Ipocsemienue, 2022. - . - [SBN
978-5-09-099519-1. - URL: https://ibooks.ru/bookshelf/388926/reading

4. Kabapauu O. @., OpnoB B. A., Osenunxk D. E. u np./ Ilox pen.
[Munckoro A.A., Kabapauna O.®. ®usuka. 11 knacc. YueObuuk. YrnyOnéHubii
ypoBenb — M.: [IpocBemenue, 2021. — 416 c. — ISBN — 978-5-09-077599-1. —
OnekrponHas popma yueonuka — URL: https:// catalog.prosv.ru/fizika--11-klass--
elektronnaya-forma-uchebnikal3974

JlonojiHUTeIbLHAS JIMTEPATypa:

1. ®usuka: kosebanuss M BOJHBL. JIaOOpAaTOPHBIM MPAKTUKYM: yuyeOHOE
nocobue s cpennero npodeccuonaabHoro obpazosanus / B. B. T'opmau, H. A.
Wpanos, M. B. IInactuanna, A. C. Pyban; nmon penakuueit B. B. ['opnaua. — 2-¢
u3n., ucnp. U jpon. — MockBa: MsmarensctBo FOpanit, 2021. — 126 c. -
(IIpodeccuonanbuoe obpazosanne). — ISBN 978-5-534-10140-9. —

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

3. Kanamnukos, H. I1. ®usuka B 2 4. YacTth 1: yueOHUK U TPAKTUKYM JJIs
cpeanero nmpodeccuonanbaoro oopazosanus / H. I1. Kanamnaukos, C. E. MypaBbes.
— 2-¢ u3A., ucnp. u gon. — Mocksa: U3ngarensctBo FOpaiit, 2021. — 254 c. —
(ITpodeccuonanbaoe oopazosanne). — ISBN 978-5-534-09159-5. —

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

5. Kanamnukos, H. I1. ®uszuka B 2 4. YacTh 2: y4eOHUK U IPAKTUKYM JIJIs
cpeanero npodeccuonanbuoro oopazosanus / H. I1. Kanamuaukos, C. E. MypaBbes.
— 2-¢ u3Ad., ucnp. u gon. — Mocksa: U3ngarensctBo FOpaiit, 2021. — 244 c. —
(ITpodeccuonanproe 06pazopanne). — ISBN 978-5-534-09161-8. —

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

7. Bbyxaposa, I'. JI. ®uzuka. MonekynsapHas (u3nKa U TEPMOIUHAMHKA.
Meroauka mpenogaBaHus: ydeOHOe MmocoOue st CpeaHero npoghecCuoHaAIbHOTO
obpazoBanus/ I'. JI. byxapoBa. — 2-e u3a., ucnp. u gom. — Mocksa: M3gaTenbcTBoO
IOpaiit, 2021. — 221 c. — (IIpodeccronansruoe odpasosanue). — ISBN 978-5-534-
01363-4. — URL: https://urait.ru/bcode/471101

8. Mycus, lO. P. ®usuka: konedaHusi, onTrKa, KBaHTOBas (pusnka: yueOHoOe
nocobue g cpeaHero npodeccuonaibHoro oopazosanus / FO. P. Mycun. — 2-¢
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u3a., ucnp. U jgom. — MockBa: MsmarenbctBo IOpaiit, 2021. — 329 c. -
(ITpodeccuonanproe obOpazoBanme). —  ISBN 978-5-534-03540-7. — URL:
https://urait.ru/bcode/472307

9. Mycun, 0. P. ®usuka: MexaHMKa CIUIOMIHBIX Cpei, MOJIEKYJspHas
¢u3rka U TepMOAMHAMHUKA: Y4eOHOE MOCOOue sl CPEAHEro MpoQecCuOHANIbHOTO
obpazosanus / 10. P. Mycun. — 2-e uza., ucnp. u aomn. — Mocka: M3gaTenbcTBoO
FOpaiit, 2021. — 163 c. — (IIpodeccronansruoe odpasosanue). — ISBN 978-5-534-
03000-6. — URL.: https://urait.ru/bcode/472305

10. Aiizention, A. E. ®usuka: y4eOHMK M TPAKTHUKyM [JII CPEIHETO
npodeccuoHanbHoro obpasosanust / A. E. Alizennion. — Mocksa: M3naTenbcTBo
FOpaiit, 2021. — 335 c. — (IIpodeccronanbuoe oopazopanue). — ISBN 978-5-534-
00795-4. — URL.: https://urait.ru/bcode/470950

11. T'opnau, B. B. ®usuka: kBanToBas ¢uszuka. JlabopatopHbIil MPaKTUKYM:
ydaeOHOe ocooue y1st cpenHero npodeccuoHarbHOro oopazosanus / B. B. 'opnay.
— 2-e usn., uctp. u pon. — Mocksa: UsnarensctBo FOpaiit, 2021. — 114 c. —
(ITpoeccnonanproe obOpazoBanme). —  ISBN 978-5-534-10138-6. — URL:
https://urait.ru/bcode/471694

12. Topnau, B. B. ®usuka: mexaHuka. OIEKTPUUYECTBO M MAarHETH3M.
JlaGopaTopHbIil TPaKTUKYM: yu4eOHOE MOCOOHe AJis CpeAHEro NpodheCcCHOHATBLHOTO
obpasoanus / B. B. 'opnau. — 2-e u3n., mepepab. u gom. — Mocksa: M3gaTenbcTBO
FOpaiit, 2021. — 171 c. — (Ilpodeccronanbaoe oopazopanue). — ISBN 978-5-534-
07608-0. — URL.: https://urait.ru/bcode/474441

13. T'opnau, B. B. ®usuka. 3amauu, TecTbl. MeToabl pelieHus: yueOHOe
nocobue s cpenHero npodeccuoHanbHOoro oOpaszoanus / B. B. Topmau. —
Mocksa: HMzmarensctBo HOpaiit, 2021. — 301 c¢. — (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-08112-1. — URL.: https://urait.ru/bcode/474664

14. KpaBuenko, H. FO. ®usmka: y4eOHWK W TPAKTUKYM IS CPEIHETO
npodeccuonansaoro oopazosanus / H. FO. KpaBuenko. — Mocksa: M3gaTenpcTBO
FOpaiit, 2021. — 300 c. — (ITpodeccronanbaoe oopazoanue). — ISBN 978-5-534-
01418-1. — URL: https://urait.ru/bcode/470671

HNuTepHeT-pecypcesbl:

1. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/4.17/p/page.html
- ®enepanbHbIi HEHTP HHPOPMAILIMOHHO-00Pa30BaTEILHBIX PECYPCOB
https://dic.academic.ru/ - Akagemuk. CioBapy ¥ SHIUKIIONEIAN
www.booksgid.com - Books Gid. DnekrponHas 6udanoTeka.
globalteka.ru/index.html - I'moGanreka. ['mobanpHas OMOIHOTEKA HAYUHBIX
pecypcoB.
window.edu.ru - EnuHoe oOKHO JgocTyma K 00pa30BaTebHBIM
pecypcam. st-nooks.ru - Jlyurmias yueOnas nureparypa.
www.school.edu.ru/default.asp - Poccuiickuii oOpa3oBaTeIbHbIH TOPTA.
JIOCTYITHOCTB, KauecTBO, 3 (PEKTUBHOCTS.
9. ru/book - DnekrpoHHas OMOIMOTEUHAs CUCTEMA.

ook own

~

oo
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10. http://www.alleng.ru/edu/phys.htm - O6pa3zoBaresbHbIe pecypchl

11. UaTepuera — ®usuka.

12.http://school-collection.edu.ru/catalog/pupil/?subject=30 - Enunas
KOJIIEKITHSI U(POBBIX 00pa30BaTEIbLHBIX PECYPCOB.

13.http://fiz.1september.ru/ - YuebHo-MeTomnueckas razera «Dusukay.
dic.academic.ru - Akagemuk. CiI0Bapy U SHIUKIONEIUH.

14.http://n-t.ru/nl/fz/ - HoOenesckue JaypeaTsbl 1o
¢usuke. http://nuclphys.sinp.msu.ru/ - SAnepuas ¢busnka B
uaTepHete. http://college.ru/fizika/ - Tloarororka x EI'D

15.http://kvant.mccme.ru/ - Hay4HO-TIONYJISIpHBIA  (PU3UKO-MAaTEeMaTHICCKHIA
*KypHai «KBaHT».

16. http://yos.ru/natural-sciences/scategory/18-
phisic.htm — EcrecTBeHHOHayuHbIH >KypHan Mt Mojoaeku «Ilyts B
HaYKy».

4. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOM
JUCHMILITAHBI

KonTpoib #®  omeHka  pe3yibTaTOB  OCBOCHUS  JUCIUILIUHBI
OCYIIECTBIISICTCS TIPEIO/IaBaTeNIeM B MPOLIECCE MPOBEACHUS 3aHATHH, TEKYyIIEro U
MPOMEXKYTOUYHOI'O  KOHTPOJISA, a TakKe  BBINOJHEHUS  O0YYarOIIMMUCS
WHJMBUAYJIbHBIX 33JIaHUM.

Pe3ynbTaThl 00y4yeHus1
(IMYHOCTHBIE, MPeIMeTHbIE, MeTanpeAMeTHbIE)

®opMbI 1 METOABI KOHTPOJISI H
OlIeHKH pe3YJIbTATOB 00y4eHusl

JUYHOCNIHbIX.

YyBCTBO T'OPJIOCTH M YBRKEHUS K UCTOPUH U JOCTHKEHHSIM
OTEUYECTBCHHOM (PU3NUECKON HAyKH; PU3NUECKH TPAMOTHOE
NOBEJICHHE B PO(PECCHOHATBHOM EATETLHOCTH U OBITY IPH
oOpamieHuu ¢ npudopamMu U yCTPOHCTBAMHU;

—UHAUBHUIYAJIbHBIN ompoc
—IIPOBEPKa BBINOJIHEHUS
MOCTABJIEHHBIX 3a/1a4

TOTOBHOCTb K MPOAOJDKEHUIO 00pa30BaHUs U MOBBILICHUS
KBaTMHUKAIMK B U30paHHOM MpodeccruoHaIbHOM
NeSITeIbHOCTH U 00BEKTUBHOE OCO3HAHHUE POJIH (PU3MUECKUX
KOMIICTCHITUH B 9TOM;

—UHAUBHUIYAJIbHBIN ompoc
— MpOBEpPKa BBITOJIHEHUS
MOCTABJICHHBIX 3a/1a4

YMCHUC HUCIOJIB30BATh JOCTUKCHUA COBpeMeHHOﬁ
(bu3IecKo HAyKu ¥ PU3HYECKUX TEXHOJIOTHH /s
IIOBBIIIICHUA CO6CTB€HHOFO HWHTCJUICKTYaJIbHOI'O Pa3BUTHS B
BBIOpaHHOW MTPOECCUOHATBHON JIEATEIbHOCTH;

—UHAUBHUIYAJIbHBIN ompoc
—IPOBEPKA BHITIOJTHEHUS
MOCTABJIECHHBIX 3a/1a4

YMEHHE CaMOCTOSTEIHHO JOOBIBATH HOBBIC IS CE0s
(dbu3HYecKre 3HAHUS, UCIIOIB3YS JIJIS 3TOTO JTOCTYITHBIC
UCTOYHUKH MH(POPMALINH;

—UHAUBHUIYAJIbHBIN ompoc
—IPOBEPKA BHITIOJTHEHUS
MOCTaBJICHHBIX 3a/1a4

YMEHHUE BBICTPAaUBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIICHHS B
KOMaH/Ie [0 PEIICHUIO OOIINX 3a1a4;

—MHIUBUAYIBHBINA U / WK
IPYIIIOBOM YCTHBIN OIPOC
—IIPOBEPKA BBIIIOJIHEHUS
ITOCTABJICHHBIX 3a7a4
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YMEHUE YIPABJIATh CBOCH I03HABATEIbHOMN AEATEIBHOCTHIO,
IPOBOJUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOT'O
MHTEJJIEKTYaJIbHOTO Pa3BUTHS,

—MHIUBUAYAIBHBINA U / UK
IPYIIIOBOM YCTHBIN OIPOC
—IIPOBEPKA BBIIIOJIHEHUS
ITOCTABJICHHBIX 3a7a4

Memanpe()Memelx:

UCIIOJIb30BaHUE PA3IMYHBIX BUJIOB IO3HABATEIBHOM
JeSITeIbHOCTH JUIs pelleHns GU3NIEeCKUX 3a/1a4,
IIPUMEHEHHE OCHOBHBIX METO/I0B O3HaHUs (HaOI0ACHN,
Onucanus, U3MepeHus, SKCIEPUMEHTA) ISl U3yUEHUS
pPAa3IMYHBIX CTOPOH OKPY>KAIOIIEH TENCTBUTEIBHOCTH;

—HHJIUBUYaJIbHBIA OIIPOC
—IPOBEPKA BBIITOJIHEHHUS
MOCTaBJICHHBIX 3a/1a4

HCIIOJIb30BAHUEC OCHOBHBIX MHTCIJICKTYAJIbHBIX onepaum‘/'l:
MIOCTAaHOBKH 33J1auu, (OpMyIIMpOBaHHsI THIIOTE3, aHAIN3a U
CUHTE3a, CpaBHEHUsI, 0000IICHHSI, CHCTEMATH3AIUH,
BBISIBIICHHSI IPHYNHHO-CIICICTBEHHBIX CBS3EH, IIOMCKA
aHaJIOT' OB, q)OpMy.HI/IpOBaHI/I}I BBIBOZOB IJI U3YUCHU
Pa3IUYHBIX CTOPOH (PU3UIECKUX OOBEKTOB, SBIICHUH U
MPOIIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOIUMOCTh
CTAJIKUBAThCS B IpodecCuoHaIbHOMU chepe;

—UHAUBUAYAIbHBIN U / WK
rPYNIOBOM YCTHBIN OMpoC
—IIPOBEPKA BBIOJIHEHUS
IIOCTABJICHHBIX 3aJ1a4

yMEHHE FeHepUpOBaTh UICH U OMPEENATh CPEJICTBA,
HE0OXO0UMbIE JJIS UX pealln3allly;

— WHIUBUAYATbHBIN U / UITN
TPYNIOBON YCTHBIN OMpoc
—IpaKTHYECKUEe 3aHITUA (TI0
TeMaM)

—IpPOBEPKA BHITIOJIHEHUS
MIOCTABJICHHBIX 3aJ1au.

YMCHUC UCIIOJIb30BATh PA3JIMYHBIC HCTOUHHUKHU IJISA
nosrydeHus: pu3ndeckoi nHpopMaIuu, OlCHUBATh €€
JIOCTOBEPHOCTD;

— MHJIMBUAYAJIBHBIA U / UK
IPYIIIOBOM YCTHBIN ONIPOC

— IPAaKTHUYECKHE 3aHATUA (IO
TeMaMm)

— IPOBEPKA BBINOJIHCHUS
ITOCTABJICHHBIX 331a4.

YMEHHUE aHAIU3UPOBATh U MPEACTABIATH HHPOPMAIUIO B
pa3JIMYHBIX BUAAX;

— MHIMBUAYAJIBHBIA U / UK
IPYIIIOBON YCTHBIN ONIPOC

— IPAaKTHUYECKHE 3aHATUA (IO
TeMaMm)

— IPOBEPKA BBINOIHCHUS
IIOCTABJICHHBIX 3aJau.

yYMEHHE IIyOJIUYHO TPEICTABIATE PE3yIbTaThl COOCTBEHHOTO
UCCIICIOBaHMSI, BECTH JUCKYCCHH, JOCTYITHO U TAPMOHUYHO
codeTast cojep>kaHue u (popMbl MpecTaBIsIeMon
uHpOpMaLnH;

— MHIUBUAYAIBHBINA U / WK
IPYIIIOBOM YCTHBIN OIPOC

— IPAaKTHUYECKHE 3aHATUA (IO
TeMaMm)

— IPOBEPKA BBINOJIHCHUS
IIOCTABJICHHBIX 3aJau.

npeoMemHulX.

c(OpPMHPOBAHHOCTD IPEACTABICHUH O POJIU U MECTE (PU3UKH
B COBPEMEHHOW HAYYHOW KapTUHE MHUPA; TOHUMaHHE
(bu3MYECKOI CYIIHOCTH HAOII0AaeMbIX BO BeeneHHoU
SIBJICHHH, posii Pu3uKu B OPMHUPOBAHUH KPYro30pa 1
(GYHKIIMOHATBHOW TPaMOTHOCTH Y€IOBEKa sl PEIICHUS
PAKTUYECKHX 3ajay;

—VHIUBH Ty aTbHBIN 1 / WITH
IPYIIIOBOM YCTHBIN OIPOC
—C0001IeHNEe Ha TPAKTHYECKOM
3aHATHH
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BJIaJICHE OCHOBOTIOJAraloMUMHU (PU3UYECKUMHU TTOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU; YBEPEHHOE
UCTIOJIb30BaHNE (PU3NUYECKON TEPMUHOJIOTHU U CUMBOJIUKH;

—VHIUBH Ty aTbHBIN 1 / I
IPYIIIOBOM YCTHBIN OIPOC
—C0001IeHNEe Ha TPAKTHYECKOM
3aHSITHU

BJIaACHUC OCHOBHBIMU MCTOJAMU HAYUHOT'O [TO3HAHUA,
HCIIOJIB3YEMBIMH B (DM3UKE: HAOIIOIEHUEM, OTTUCAHUEM,
U3MEpPEHUEM, SKCTIEPUMEHTOM;

—WHIUBUAYaIbHBIN U / LU
IPYIIIOBON YCTHBIN OIPOC
—WHIUBUYyaTbHAs WA
rpyImmoBas padbora
(mpencTaBieHUE BBITOJHEHHOTO
3a/TaHMS)

—C000IIIeHnEe Ha TPAKTHYECKOM
3aHATUU

yMEHHUs1 00pabaThIBaTh pe3yiIbTaThl U3MEPEHU,
00HapyXKMBATh 3aBUCUMOCTH MEXIY (DU3NIECCKUMHU
BEJIMYMHAMU, OOBSACHATH MTOJTyUYCHHBIE PE3yIbTAaThl U AeTaTh
BBIBOJIBI;

—WHJIUBUAYaIbHBIN U / LU
IPYIIIOBON YCTHBIN OIPOC
—WHIUBUYyaTbHAS WA
rpyImmoBas padbora
(mpexncraBieHUE BBIITOJIHEHHOTO
3a/TaHMS)

c(OpPMHPOBAHHOCTh YMEHUS peliaTh PU3MUECKUE 3a/1aUH;

—VHIUBH Ty aTbHBIN 1 / WITH
IPYIIIOBON YCTHBIN OIPOC
—Co001IeHNEe Ha TPAKTHYECKOM
3aHSATHH

c(OPMHPOBAHHOCTh YMEHUS IPUMEHSTH TTOJTyYCHHBIC
3HaHUS 17151 00BSCHEHUS YCIOBUN MPOTEKaHUS (PUIUIECKUX
SIBJICHHH B TIPUPOJIe, PO eCcCHOHAIBHOU cepe u 1is
IIPUHATUSA IPAKTUYECKUX PEIICHUI B IOBCEAHEBHOMN KU3HU;

—WHJIUBUAYaTbHBINA U / LN
TPYNIOBON YCTHBIN OMpoc
—C000IIIeHnEe Ha TPAKTHYECKOM
3aHATUU

—HUHIUBUAYAaJIbHAS WA
rpyImmoBas padbora
(HpGI[CTaB.HGHI/IG BBITIOJIHECHHOT'O
3a/TaHMS)

c(hOpPMHUPOBAHHOCTH COOCTBEHHON TTO3UIIMH 110 OTHOIIEHUIO
K pusnueckoi nHGOpMaIUU, MOTYyIaeMON U3 Pa3HbIX
HUCTOYHUKOB

—WVHIUBHTyaTbHBIN 1 / I
IPYIIIOBON YCTHBIN OIPOC
—Co001IeHNEe Ha TPAKTHYECKOM
3aHSATHH
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