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1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCIHHUIIIINHBI
duszuka

1.1 O6sacTh npuMeHeHusi pado4eil MporpaMmmbl
Pabouas nporpamma y4eOHON AUCHIUTIINHBI SBISETCS YaCThIO IPOTPAMMBI ITOATOTOBKH
CIIEIUATIMCTOB CPEIHET0 3BeHa 1o cneruaibHocT 35.02.03 TexHomorus nepeBooopadboTKu
cpenHero npodecCHOoHaIBLHOr0 00pa3oBaHus 6a30BOr0 YPOBHS TEXHUYECKOT'O HAIIPABIICHUS
noArotoBku. Paboyas mporpamma y4eOHOM TUCIUIUIMHBI MOXKET OBITh MCIOJIB30BaHA IS
0011e00pa30BaTeIbHON TOATOTOBKU CTYIEHTOB.

1.2 MecTo y4eOHOii TUCHUIIMHBI B CTPYKTYpPe NOJAT0TOBKH CIEIHATUCTOB CPeTHEro
3BeHa
[MpodunpHas AUCIUIUIMHA IUKIIA 00IIE00pa30BaTEIHbHON OITOTOBKU

1.3 Hean u 3aga4u y4yeOHOM TUCUHMILUIMHBI — TPeOOBaHMUS K Pe3yJibTAaTaM OCBOEHHS
y4eOHOM TMCUMILINHBI

1.3.1 leau aucuunJInHbI

.Coneprxanue nporpammbl «Pu3nKay HAIPaBIECHO HA JOCTUKEHHUE CISIYIOIINX [EIeH:

-OCBOCHHE 3HAHUH 0 (PyHIAMEHTATBHBIX PU3NUYSCKUX 3aKOHAX W MPHUHIIAIIAX, JICKAIINX B
OCHOBE COBPEMEHHOU (U3MYecKol KapTUHBI MUPA; Haubojiee BAKHBIX OTKPBITUSAX B 00JIACTH
(GU3MKY, OKa3aBIIMX OMPEACISIONICE BIUSHUE HA PAa3BUTHE TEXHUKU U TEXHOJIOTMH, METOJaX
HAYYHOTO MMO3HAHUS IPUPO/IBI;

-OBIIQJICHUEC YMEHUSMH T[POBOJIUTH HAONIOJEHUS, I[UIAHUPOBATh U  BBITIOJHATH
SKCIIEPUMEHTHI, BBIIBUTATh THUIOTE3bl U CTPOUTH MOJEIH, IPUMEHAThH MOJYYCHHbIC 3HAHUS T10
¢uszuke IS OOBSCHEHUS PA3HOOOpPa3HBIX (DUUYECKUX SIBICHUH W CBOWCTB BEIECTB;
MPAKTUYECKH HCIONb30BaTh (PU3WYECKUE 3HAHUS; OIEHMBATH JTOCTOBEPHOCTh E€CTECTBEHHO-
Hay4yHOU nHpopManuy;

-pa3BUTHE  TO3HABAaTEJIbHBIX  HMHTEPECOB, HMHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN B TIpoliecce MPUOOpPETeHUsl 3HAHWW M YMEHUW MO (U3NKE C MCIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB HHPOPMAIIMH U COBPEMEHHBIX HH(GOPMAITMOHHBIX TEXHOJIOTHIA;

-BOCTIUTaHUE  YOEXKJICHHOCTH B  BO3MOXHOCTH TIIO3HAaHUS 3aKOHOB  IPHUPOJIBI,
UCTIONIb30BAaHUsl JOCTHKEHUM (U3UKM Ha Ollaro pa3BUTUS YeNOBEUYECKOW MBUIH3AIUY;
HEO0OXOIMMOCTH COTPY/THUUYECTBA B MIPOIIECCE COBMECTHOTO BBIMOJHEHUS 334, YBAXKUTEIHLHOTO
OTHOIIEHUS] K MHEHHUIO OINIOHEHTa TMpH OOCYXIEHHUU TPOOJIEeM €CTeCTBEHHO-HAYYHOTO
COJIEpXaHUs; TOTOBHOCTH K MOPAJIBbHO-ITUYECKOM OIEHKE HCIOJIb30BAHMS  HAYYHBIX
JIOCTH>KEHHH, UyBCTBAa OTBETCTBEHHOCTH 3a 3aIIUTY OKPYKAIOIIEH Cpebl;

-MCTIOJIb30BaHUE TIPHOOPETEHHBIX 3HAHUM M YMEHUM VISl PEIICHUS MPAKTHYECKUX 3a7ad
MOBCEIHEBHON JKM3HHU, oOOecreueHusi 0e30MacHOCTH COOCTBEHHOW JKU3HHU, PAIMOHAIBHOTO
MIPUPOIOTIONB30BAHUS M OXPAaHbl OKPYKAIOIIECH Cpebl, BOZMOXHOCTh MPUMEHEHHS 3HAHUHA TIPH
pelIeHnH 3a7a4, BO3HUKAIOIINX B MOCIEAyomeld TpohecCHOHATBHOMU NesTeIbHOCTH.

OcBoenue comepxaHusi ydeOHON MUCHUIUIMHBI «DU3MKa» 00eCrneynBaceT JTOCTHKEHUE
YYAIIUMHUCS CIIEIYIOLUUX Pe3yJbTATOB:

JIMYHOCTHBIX:

-4yBCTBA TOPJOCTH M YBOKEHUS K HCTOPUU U JOCTHKEHHUSIM OTEUECTBEHHON (HU3MUECKOI
HayKu: (U3UYECKH TPAMOTHOE TOBeJeHHE B MPO(EeCCHOHATBHON MEATeIbHOCTH U OBITY NpHU
oOpallieHuu ¢ mpubopamMu U YCTPOUCTBAMH;



-TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHMs M MOBBIMICHUIO KBATH(PHUKALKUU B U30paHHOM
npoeCCHOHATIBHON JAEATENIbHOCTH U OOBEKTHBHOE OCO3HAHUE (U3NYECKUX KOMIIETEHLUH B
ITOM;

-YMEHHE HCIOJb30BATh JAOCTHIKEHHSI COBPEMEHHON (M3NYECKON HAyKH U (U3NYECKUX
TEXHOJIOTUH Ui TIOBBIIICHUS COOCTBEHHOTO HWHTEJUICKTYaJbHOTO pa3BUTUS B BBIOpaHHOU
npodecCHOHATIBHON 1S TeIbHOCTH;

-YMEHHE CaMOCTOSITENIbHO J0OBIBATh HOBBIC i ce0st (pu3MuecKue 3HAHUS, UCIOIb3YS
JUIsl 3TOTO JIOCTaTOYHbIE UCTOYHUKH HH(OpPMALIUH;

-YMEHHUE BBICTPAUBaThb KOHCTPYKTHUBHBIE B3aUMOOTHOILEHUS B KOMAaHJE MO PELICHUIO
00IIMX 3a7a4;

-YyMEHHUE YIPAaBJIATH CBOEH I103HABATEIbHOW MAESITEIbHOCTHIO, MPOBOAUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOT'O MHTEILIEKTYaJIbHOTO PA3BUTHS;

MeTanpeAMeTHbIX:

-MCIIOJIb30BaHUE PA3JIMYHBIX BHJOB IIO3HABATEIBHOM JEATENbHOCTH ISl PELICHMS
¢u3nveckux 3aaad, NMPUMEHEHHWE OCHOBHBIX METOJOB TO3HAaHUS (HAONIOIEHHS, OIHMCAHUS,
U3MEpEHUs,  HKCIEpUMEHTa) i  HW3YYEHUS  pa3IMYHbIX  CTOPOH  OKpYyXarolei
JIEHCTBUTEIIFHOCTH,

-MCIIOJIb30BAaHUE OCHOBHBIX MHTEJJIEKTYQJIbHBIX OINEpalui: IOCTAaHOBKU 3aJauu,
dbopMyIUpOBaHUS TUIIOTE3, aHAM3a M CHUHTE3a, CPAaBHEHHs, 00O0OIIEHHUs, CHUCTEMaTH3alllH,
BBISIBJICHHS] NTPUYUHHO-CIICICTBEHHBIX CBS3€H, MOMCKAa aHAJIOroB, (OPMYJIMPOBAHUS BBIBOJIOB
JUTS U3YYEHUS Pa3iIMYHBIX CTOPOH (PU3MUYECKHX OOBEKTOB, SIBJICHUH M MPOIECCOB, C KOTOPBIMHU
BO3HHMKAET HEOOXOAUMOCTh CTAIKUBAThCs B IpodeccuoHaibHOH chepe;

-yMEHUE TE€HEpUPOBaTh WJEU U ONPENENATh CPEACTBA, HEOOXOAMMBIE IS HUX
peanu3anuu;

-YyMEHUE MHCMOJb30BaThb pA3JIUYHbIE WCTOYHUKHM JUIs TOJIydeHus (U3HUECcKOi
UH(OpMaINH, OIIEHUBATh €€ JOCTOBEPHOCTb;

-yMEHHUE aHAJIM3UPOBATh U MPEJICTABIATh MHPOPMAIIMIO O Pa3IMYHBIX BUAAX;

-yMeHHE MYyOIMYHO MpPEeJICTaBIATh PE3yNbTaThl COOCTBEHHOTO HCCIEIOBaHUS, BECTH
JUCKYCCUM, JIOCTYITHO W TapMOHMUYHO coOdYeTas coJepKaHhue U (QOpMbl MPEACTaBIIEMOMN
uHpOpMaInH;

npeAMeTHbIX:

-c(hopMUPOBAHHOCTH MPEJICTABICHUH O POJIM U MecTe (PU3UKHU B COBPEMEHHOM Hay4dHOMH
KapTUHE MHUpa; TMOHUMaHuEe (U3UYECKOM CYIIHOCTH HaOII0JaeMbIX BO BceneHHOU sBIEHUM,
poiau GU3UKK B (POPMHUPOBAHUM KPYrozopa M (PyHKIIMOHAJIBHOW IPaMOTHOCTH 4YellOBeKa s
pelIeHNs IPaKTUYECKUX 3aj1ay;

-BJIaJICHUE OCHOBONOJAralolUMU  (U3NYECKUMH TOHATHSMH, 3aKOHOMEPHOCTSMH,
3aKOHaMU U TEOPUSIMH; YBEPEHHOE HCIIOIb30BaHNE (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIUKH;

-BJIaJICHUE OCHOBHBIMH METOJaMHM HAaY4YHOTO IO3HAHHMSA, HCIOJIb3YeMbIMH B (pU3HKe;
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, FKCIIEPUMEHTOM;

-yMeHHs 00pabaTbIBaTh pe3yibTaThl U3MEPEHUH, OOHApy>KUBaThb 3aBUCUMOCTh MEXKIY
bu3NYECKUMU BEIMUYNHAMU, OOBSICHATD MOJIyYEHHBIE PE3YJbTaThl U JI€TIaTh BHIBObI;

-c(hopMUPOBAaHHOCTH YMEHHUS pelarh (pu3ndecKue 3a1auu;

-c()OpMHUPOBAHHOCTh YMEHHUS MPUMEHATH NOJyYEHHbIE 3HAHUS 17151 OOBACHEHUS YCIOBHM
npoTekaHus (U3MUecCKUX SBJICHUM B mpupojae, NpodeccHOHAIbHON cdepe W g MPUHATHS
IIPAKTUYECKHUX PELICHUM B TOBCEAHEBHOM KU3HU;



-cpOpMHUPOBAHHOCTh COOCTBEHHOW TMO3WUIMU MO OTHOIICHHWIO K  (DU3HUYECKON
UH(POPMAIINH, ITOJTy4aeMOH U3 peallbHbIX HCTOYHHUKOB.

TexHuK - TEXHOJOr NOJKEH 00JalaTh OOIIMMH KOMIeTeHIMSIMHM, BKIIIOYAIOUIUMH B
ce0st CrI0COOHOCTh:

OK 1. [TorumMaTh CyIIHOCTh M COIMAIBHYIO 3HAYUMOCTh CBOCH Oymymiedt mpodeccun,
IIPOSIBJIATH K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbiBaTb COOCTBEHHYIO JICATEIBHOCTh, ONPENCIATh METOAbl U
CHOCOOBI  BBIMOJIHEHUS MPO(EeCCHOHANBHBIX 3334, OIEHWBaTh  HMX 3(PPEKTHUBHOCTH U
Ka4yeCTBO.

OK 3. Pemats mpoOiembl, OLEHHBaTb pPHUCKM W TNPUHAMATh pEIICHUS B
HECTaH/IaPTHBIX CUTYAILIUSX.

OK 5. MHcnonp3oBath HH(POPMANMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJOTHUU JUIS
COBEPIICHCTBOBAHUSA MPO(HECCUOHATEHOM IESATEIBHOCTH.

OK 6. PaboTatp B KOJUIEKTHBE U KOMaH/e, o0ecreunBarh €€ cruioueHue, 3PQGEeKTHBHO
0o01IaThCsl ¢ KOJUIETaMH, PYKOBOACTBOM, OTPEOUTEISIMH.

OK 7. CraBuTh 1eIM, MOTHBUPOBATH JESITEIBHOCTb IOJYUHEHHBIX, OPraHU30BHIBATh
U KOHTPOJIUPOBAaTh MX paboTy ¢ NpUHATHEM Ha ceOs OTBETCTBEHHOCTH 3a pe3yibTar
BBITIOJIHEHHUS 33/IaHUM.

OK 8. CaMocTOsATENbHO OMNpENeNaTh 3aJadyd Mpo(ecCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS,  3aHUMATBhCA  CaMOOOpa30BaHMEM,  OCO3HAHHO  IUIAHUPOBATH IIOBBHIIICHHE
KBATH(DUKALIHH.






2 CTPYKTYPA U COJAEP)KAHUE YYEBFHOUI

TACHATITAHBI

2.1 O0beM y4eOHOM NTMCHUILIMHBI U BUAbI YU4eOHOI padoThI

Bup yueOHoii padoTbl

O0BEéM yacoB

MakcumajbHas yyeOHas Harpy3ka (Bcero) 167
Oo6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 117
B ToM uucne:

Teopernueckue 3aHATHS 78
[TpakTHueckue 3aHATHS 29
1ab0paToOpHBIC PaOOTHI 10
CamocrosiTesibHas padora 50
KoncyabTanum 4

[IpomexxyrouHnast aTTectanus B hopme: KOHTposIbHas paboTa — 1 cemecTp,
3K3aMEH — 2 CEMeCTp




2.2 TemaT4yecKMi IJIAH U cOJepKaHMe YUeOHOU TucHUIIMHBI Pu3uKa

Ne | Conep:xxanmne yueOHOro MarepuaJia, JadopaTopHble TpeOoBanus Kk pe3yjbTaTaM 0CBOCHUS ®opmup
3aHsl | padoThl, caMOCTOsITeIbHAsI padoTa o0yyawmmxcsa. | Koj-Bo 4acoB | QM CHUIIMHBI yeMble
THS Bc | B tom o0mme

ero | ymcJie KOMIIeTe
no HIUU
BU/IaM
3aHATHH
1 2 3 4 S 6
Beenenne 3 211.p
Oduszuka — pyHIaMeHTaIbHas HayKa O MPUPOJE. HNmets mnpexacraBieHue 00 €CTECTBEHHO -
1 EcrecTBEeHHO — Hay4HBI METOJ O3HAHUS, €TI0 1 Hay4HbII METOAE MO3HAHHS, €ro OK1
BO3MOKHOCTH ¥ T'PaHULIbI IPUMEHUMOCTH. BO3MOKHOCTSIX M TpaHULAX I[PUMEHHUMOCTH, OK2
DKCHEPUMEHT U TEOPUH B IIPOLIECCE TO3HAHMS OKCIEPUMEHTE  KakK  METOJAE€  IO3HaHUsA OK 4
npupobl. Poib dKkcriepuMeHTa U TEOPUU B IPOLiECCE IIPUPOABI, YMETh BbIYMCIATH mnorpemHoctd | OK5
MO3HaHUs pupoabl. .JlorpemHocTy n3mMepeHni U3MepeHuil PU3nYecKuX BEINYUH,
(bU3NYECKUX BEJTUYHMH.
Paznen 1 Mexanuka 22
6 mp.3.
Tema 1.1 Kunematuka
Mexannueckoe nuxkenue. [lepememenue. I1yTs. 2 3HaTh: BUJIbl MEXaHUYECKOIO ABH)KECHHUS B OK 2
2 | Ckxopoctb. PaBHOMEpPHOE NPSAMOJIMHENHOE TBUKEHHE. 3aBHCUMOCTH OT ()OPMBI TPACKTOPUU U
VYckopenue. PaBHoniepeMeHHOE TPSIMOJIMHEITHOE CKOPOCTH MEpPEMEILEHNUS TENA; MOHATHS OK 3
JBUKECHHE. TPaeKTOPHUH, ITyTH, IEPEMEILECHUS; YTIOBOI
CKOPOCTH, II€PHO/Ia, YACTOThI BPAIICHHUS, OK 5
LHEHTPOCTPEMUTENBHOI'O YCKOPEHUS
yMeTh: (OpMYIHPOBATH MOHATHUS: OK 6
MEeXaHUYECKOe JIBUKEHHUE, CKOPOCTh,
YCKOpPEHUE, CUCTEMA OTCYETA. OK 7




JIBH>KEHUE 110 OKPYKHOCTH

3HAaTh: MOHATHS YIJIOBOM CKOPOCTH, MIEPUO/IA,
YacTOTHI BpallleHUs], ICHTPOCTPEMHUTEIILHOTO
YCKOpEHUs

YMeTb: pemaTh 3a/1a4u ¢ IpPUMEHEHUEM

popmyn

[TpakTueckoe 3ansaTue Ne 1 «Pemienue 3agau 1o reme

«KuaemaTnka»»

2 mp

3HaTh GOPMYIIBI 110 TAHHOH TeMe

YMeTb: IPUMEHSTh UX Ul pelIeHus 3a/1a4,
n300paxaTh rpauuecKy pa3IuyHbIe BUJIbI
MEXaHUYECKUX JBUKCHUH,

Tema 1.2

3aKkoHBI auHamukn HeroTona. Cuibl B MeXaHHKe.

HNmnyase.

ITepssiit 3akoH Herorona. Cuia. Macca. Mmmynsc.

Bropoii 3akon HetoTona . Tpetuit 3akoH HproToHa.
3aKOH BCEMUPHOIO TATOTEHUS. [ paBUTallMOHHOE TIOJIE.

3HaTh: OCHOBHYIO 3a/1a4y JUHAMUKH, [IOHATUSA
MAaCChI, CHJIbI, UMITYJIbCA, 3aKOHBbI HbIOTOHA;
3aKOH BCEMUPHOTI'O TATOTEHUS; 3aKOH
COXpPaHEHUs UMITYJIbCA, TPUMEHEHUE 3aKOHA
COXPaHEHHUs UMITYJIbCA;

YMETh: pa3anyaTh MOHATUSA BECA U CHJIIbI
TSDKECTU, OOBSICHUTH MOHITHE HEBECOMOCTH;
CYTh PEAKTUBHOTO JIBUKCHUS

Cuna TsSXKeCTH.
Bec. CniocoOb1 n3mepenus Macchl Tena. Criibl B
MEXaHHKE.

3HaTh: onpeaesneHus U GopMyIIbl CUIT
YIPYTOCTH U TAXKECTH, Beca Tell

YMeTh: IpUMEHATH (HOPMYJIBI TS pEIIeHUs
3aja4

NMnynbe Tena. 3aKk0H COXpaHEHUs! UMITYJIbCA.
PeaxkTnBHOE ABIKEHIE

3HaTh: OIMPCACIICHUC UMITYJIbCA TCJIa, 3aKOH
COXpaHCHUA UMITYJIbCA, IPUMCHCHUC
PCAKTUBHOT'O ABUKCHUS

VMern: peuaTth 3aa4r ¢ IPUMECHCHUEM 3aKOHA
COXPAaHCHUA UMITYJILCA

Pabora cuibl. Pabora moTeHIManbHbIX CHJL.
MomHocTs. DHeprusi. KnHernueckas sHeprusi.

3HaTh. ITIOHATHA pa60TBI, MEXaHU4YeCKOI
OHCPIuu, eé BHJIOB, 3aKOH COXPaHCHUIA

OK 8

10



IToreHnnanbpHas SHEPTUs. 3aKOH COXPaHCHHUS
MEXaHU4eCKOH 3Hepruu. [Ipumenenue 3aKk0HOB

MEXaHU4JeCKOM OHCPI'Uu,
YMCTh: OOBICHSATH pas3jinuue B BUAaxX

COXpPaHEHHMs. MEXaHUYECKOH SHeprun
9 | [IpakTuueckoe 3austue Ne 2 «Penienue 3agad mo reme | 2 2 0p YMeTh NPUMEHSATh U3YYCHHBIE POPMYIIBI IS
«luHaMuka»» peleHus 3a1a4
CamocrosiTesbHasi padora:
1. Hammcats pedepaT Ha OJHY U3 PEATIOKECHHBIX | 3
TeM
2. BpIMONMHATE BHEAYIUTOPHYIO KOHTPOIBHYIO 3
paboty Ne 1 no reme «MexaHuka»
[TpakTnueckoe 3ansTue Ne 3 2 2 np 3HaTh GOPMYIIBI MOTCHIUATILHOW YHEPTUU
10 | KonrponbHas pabota Ne 1 o Teme «MexaHuKa» VYMeTb BBINOJIHATH SKCIIEPUMEHT, JeaTh
BBIBO/JIbI 110 NPOJICJIaHHON padoTe
Pa3zpen 2
Mouaexyasipaas ¢puszuka. Tepmoannamuka
6 np.3
Tema 2.1
OcCHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH Teopuu 24
OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM 2 3HATh: OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO- OK 1
11 | reopun. Macca u pa3mMepbl MOJIEKYJI U aTOMOB. KMHETUYECKOW TEOpUH, MOHATHUS: UACATBHOTO
bpoynosckoe neuxenue. uddysus. Cunsl 1 sHEprus rasa, BaKyyma, TeMIIepaTypbl, JaBJICHUS, OK 2
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS. OpOyHOBCKOE JBI>KEHUE, TUPPYy3Un; CBA3b
CtpoeHue ra3000pa3HbIX, KUJIKUX U TBEPIBIX TEII. MEX/1y KHHETHUYECKON SHEPrHel MOJIEKYT U OK 4
WneanpHelii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHUE TEeMIIepaTypoil; cTpoeHue ra3000pa3HbIX,
MOJIEKYJISIPHO-KMHETHYECKOI TEOpUH ra3oB. KHUIKUX U TBEPIBIX Tell, OK 3
Temmeparypa u e€ usmepenue. AOCOIIOTHBIN HYIb 2 YMETh: OOBSICHUTH CBSI3b CpelIHEH OK 5
12 | remnepatypsl TepMoanHaMuyeckas IIkaia KMHETUYECKOM SHEPTUU MOJIEKYJ C
TEMIEPATYPHI. TEPMOJUHAMHYECKON TEMIIEPATypPOi; CTPOUTH OK 6

Y YUTaTh rpaduKU U30IPOIECCOB; OOBICHATh

11



(U3UYECKU CMBICIT TOCTOSTHHOM bosbiimaHa,
pemaTh 3aJja4M ¢ UCIOJIb30BAHUEM OCHOBHOI'O
ypaBHeHuss MKT , Ha onpeziesieHue MaccChl U
pa3Mepa MOJIEKYJI, KOJIMYECTBA BELIECTBA,
MOJIIPHOM Macchl;

YMeTb: 00BSACHATD (PU3NUECKUN CMBICIT
MOJISIPHOM Ta30BOM MOCTOSIHHOM, pelIaTh
3a/1auy C UCIOJIb30BAHUEM YpaBHEHUS
MenneneeBa- Knamnelipona, untaTh ¥ CTPOUTH
rpaduK U30ITPOIIECCOB

13 | YpaBHeHue cocTOsIHMS HIeaIbHOTO Ta3a. MoisipHas 3Hatb: ypaBHeHHe KilaneiipoHa u ypaBHEHHE
razoBas MocTosiHHas. M3onpoueccsl. MenneneeBa — Knaneiipona, onpeencHue
MOJISIPHOM Ta30BOM MOCTOSIHHOM
YMeTh unTath rpadpuKe H30MpoLeccoB U
IPUMEHSTh YPaBHEHUS IS pEeLICHUs 33134
14 | Ilpaktuueckoe 3anstue Ne 4 «Pemienue 3aga4d no treme 2 p YMeTs pemaTh 3a1a4u 10 aIrOpUTMY
«MonekynsipHas GU3UKa»»
Tema 2.2 OcHOBBI TEPMOAMHAMHKH
Buytpennss sneprus. Pabora u ternoTa kak GpopMsl 3HATh: QU3NUECKUIN CMBICI MOHATHS
15 | nepenaun sHepruu. TermmoéMKOCTh. Y aenbHas TEPMOJIMHAMHUYECKON CUCTEMBI, ITpoLiecca,
TEMIOEMKOCTh. Y paBHEHHE TEIIOBOIO OajaHca. BHYTPEHHEH 3HEPTUH CUCTEMBI, aIna0ATHOTO
[TepBoe Hauano TepMOAMHAMUKHU. AabaTHbBIN mpolecca;
nporecc. yMeTh: (pOpMyJIUpOBaTh IEPBOE U BTOPOE
HA4aJio TEPMOJUHAMUKH, pElIaTh 3a/1a4u Ha
MCII0JIb30BaHUE TIEPBOTO Hayvasa
TEPMOJMHAMHUKH,
16 | Ilpaktuueckoe 3anstue Ne 5 «[IpuHnun aelcteus 2 np 3uarb: nonsaTue nukia Kapuo, KII/I rennosoro

teroBor mamuabl. KITJI TeroBoro nBuratens.
Bropoe Hauano TepMOAMHAMUKI

JIBUTATENs
VYMmeTs: pemars 3aiaun Ha onpenenenue KI1/]
TEIJIOBOTO JABUTATEIIS

OK 7

OK 8
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CamocrosiTesibHasi padora:

1. Hammcats pedepaT uiam caenaTb Mpe3eHTALUI0
«TemnoBble IBUraTeNId U OXpaHa OKpYXKarolen
cpeabD»

2. BbINoNHUTE BHEAYTUTOPHYIO KOHTPOJILHYIO
paboty Ne 2 «MonexyssipHas pu3MKa 1
TEPMOJMHAMHKA)

Tema 2.3 CoiicTBa napos

Hcnapenne u konneHcanusi. HacwIeHHsbI ap U ero

3HATbh. IOHATHUA (1)8351 BCIICCTBA, CBOMCTBaA

17 | cBoiicTBa. AOCOIOTHAS M OTHOCHTEIbHAS BIAXKHOCTh HACBIIICHHOTO TIapa, KPUTHIECKOE COCTOSTHHE
Bo3ayxa. Touka pocsl. Kumnenue. 3aBucumMoctb BEIIECTBa, A0COIIOTHON U OTHOCUTENHHOM
TEMIIEPATypPhl KUTICHUS OT JAaBlieHus. [leperpeTsrii map BJIQKHOCTEH BO3IyXa, TOYKH POCHI,
U UCTIOJIb30BaHUE €TO B TEXHHUKE. TEMIEPATypbl KUTICHUS;
YMETh: pEeIIaTh 3aJIa4M Ha ONpeciiCHUe
OTHOCHUTEIIbHOM BII&YXHOCTH BO3AyXa
18 | [Ipaktuueckas padota Ne 6 «3mepenue 2 p 3HaTh: onpeneseHus: aOCOMOTHON U
OTHOCHUTENIbHOM BIIaKHOCTH BO3AYXa» OTHOCHUTEINILHOM BIIaKHOCTH BO3/yXa,
YCTPOMCTBO IPHOOPOB IS OTIPEACIICHUS
BIIQXKHOCTH BO3/1yXa
YMeTh: u3MepsATh a0COIIOTHYIO U
OTHOCHUTEINIbHYIO BIKHOCTh BO3/1yXa
Tema 2.4 CoiicTBa Kujakocreii
XapakTepucTUKa *KUJAKOTO COCTOSHUS BEIIECTBA. 3HaTh: XapaKTEPUCTUKY KUIKOTO COCTOSHHUS
19 | IloBepXHOCTHBIN CIIOH KUIKOCTH. DHEPTHSI BEICCTBA, KAMMJUTSIPHBIC SIBIICHUS B TIPUPO/IEL,

IMMOBCPXHOCTHOT'O CJIOA. SIBnenus Ha T'paHULIC
KHUOKOCTH C TBép)II)IM TCIIOM. KaHI/IJ'I.]'ISIpHI)Ie SABJICHUS.

OBITY U TEXHUKE.

VYMeTh: periath 3a/1a4i Ha HaX0X/IeHHE
BBICOTHI MOJAHATHUS KUAKOCTH B KalUJIIAPE,
BBIUUCIATH KO3(PPUIMEHT TOBEPXHOCTHOTO
HaTSDKEHUS

2.5 CeoiicTBa TBEPABIX TeJl
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XapaKTepI/ICTI/IKa TBépI[OFO COCTOSAHHA BCIICCTBA.

3HaTh: KpUCTAINIIMYECKOE CTPOCHUEC TBépI[BIX

20 | Yopyrue cBoiicTBa TBEPABIX Tell. 3akoH ['yka. 2 BEILECTB, BUJIbI KPUCTAIUIMYECKHUX PEIIETOK,
MexaHnnyeckue cBoicTBa TBEPABIX Tel. TerioBoe MEXaHUYECKHEe CBOMCTBA TBEPABIX BEILIECTB,
paciMpeHue TBEPABIX Te U )KUAKocTel. [1naBnenue u 3aKo0H ['yka;

KPUCTAJTU3AIHS. YMeTh: petiarh 3a/1a4i Ha UCIOJIb30BaHUE
3akoHa ['yka
CamocrosiTesibHas padora:
BrInoHATE BHEAYIUTOPHYIO KOHTPOJIBbHYIO padoTy Ne | 9
2 «MonekynsapHas GU3MKa U TEPMOIMHAMHKAY
6 a1.p.
Paznen 3 DuekTpoanHamMuKka 38 | 12 mp.3.
Tema 3.1 DuekTpHUecKoe moJie
DneKTpUYecKHe 3apsaabl. 3aKOH COXPAHEHNUs 3apsja. 2 3HATh: XaPAKTEPHCTUKY IEKTPHIECKOTO OIS, OK 1

22 | 3akoH Kynona. DnekTpuueckoe moe. 3aKOH COXPaHEHHSI JIICKTPHYECKOTO 3apsijia, 3aKOH
HarmpsixeHHOCTB i1eKTpr4YecKoro nois. Ipuanun Kynona, NoHsTHs 31EKTPHIECKOro nods, OK 2
CYTepIIO3UIHH TOJIeEil. HaNpsHKEHHOCTH. YMETh: TpauuecK n300paxarb
Pa6ota cun snexkrpuueckoro nois. [lorennuar. DJICKTPUHCCIHC TOJIA 3aP3/I0B, PEIATh 3alati Ha OK 3
Pa3zHocTh noteHnuanoB. DKBUINOTEHIHAIbHbIE TPUMCHCIHE SAKOHOB COXPAHCHI STCKTPIHECKOro

3apsiaa v 3akoHa Kymnona, ¢popmyn Hanmpsk€HHOCTH
noBepXHOCTU. CBA3b MEKIY HAIPSHKEHHOCTHIO U ol OK 4
Pa3HOCTbHIO MOTEHINAJIOB 3JIEKTPUUYECKOTO MOJIS. 3HATh: TIOHATHS TIOTEHIHANA, PA3HOCTH

MOTEHIIMAJIOB, pPa0OTHI IO IEPEMELICHUIO OK 5

3apsija, SKBUIMOTEHI[MAIbHON OBEPXHOCTH,

CBSI3b MEXAY HaIIPSHKEHHOCTBIO 3JIEKTPUUECKOrO OK 6

IOJI U Pa3HOCTHIO MOTCHIINAIOB,

YMeTh: pemath 3a/1aud Ha IpUMEeHeHHe GopMyIt OK 7

paboThI 10 IEPEMEIIICHHUIO 3apsi/ia, MOTEeHIIHAIa,

14



HOTCHHHaﬂLHOﬁ OHCPrun, pasHOCTU MOTCHIHAJIA

IIpaktrueckoe 3ansatue Ne 7 «Peienue 3agad 1o teme

YMeTs: pemars 3aaun Ha IPUMEHEHNE 3aKOHA

23 | « DIEKTPUYECKOE TOJIEN Kynona, hopmyn HanpsKeHHOCTH, paboThI 11O
HepeMeleHHIO 3apsiaa, MOTeHIHaa,
MOTCHIMAJILHOW SHCPIrun, pa3sHOCTU MOTCHIIMAJIA
Tema 3.2
IIpoBoaHuKu u AudNeKTpUKH. KoHgeHcaTopsol.
[TpakTrueckoe 3ansatue Ne 8 «J{U31eKTpUKu B 2 np 3HATH: IPOBOJHUKU U JUICKTPUKU B
24 | snextpuueckoM nose. [lonsipuzanus qu3neKTPUKOB. ANEKTPUUECKOM I0JI€, KOHACHCATOPBI U UX
[TpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE. COEJIMHEHUS;
OnektpoéMkocTb. Konnencaropsl. Coequnenue yMeTb: OOBSICHITH CYIIHOCTh MOJISIPU3ALINY
KOHJIEHCATOPOB B 0aTapero. JHeprus 3apsHKeHHOTO JUDJIEKTPUKOB, IEUCTBUE DJIEKTPUIECKOTO
KOHJICHCATOPa». [10JIsl HA IPOBOJAHUKYU U JUAJICKTPHUKH, PELIATh
Kontposnbnas padora Ne 1 3a71a4¥ Ha TPUMEHEHUE IIEKTPOEMKOCTH,
SHEPIrUU IEKTPUYECKOTO MOJIS;
Tema 3.4 3aK0oHBI IOCTOSIHHOI0 TOKA
VYcnoBus, HeoOXoauMbIE AJ11 BO3HUKHOBEHUS U 3HaTh: YCIIOBUS, HEOOXOAUMBIE IS
25 | moanepkaHus 2JIEKTPUUECKOro Toka. Cuila Toka u CYILLIECTBOBaHMS IIOCTOSIHHOTO TOKA, €ro
IUIOTHOCTB TOKa. 3akoH OMa Juid ydacTka 1enu 6e3 XapaKTepUCTHKH, IpapUK 3aBUCHUMOCTH
O/1C. 3aBUCHUMOCTB 3JIEKTPUUECKOTIO CONPOTHUBIICHUS CONPOTHUBIIEHUS OT TEMIEPATYPHI,
OT MaTepuasa, JUIMHbI 1 IJIOLAAH TONePEeYHOro OTpezieNIeHUe CUJIbI U IUIOTHOCTH TOKa, 3aKOH
CEYEHUs ITPOBOAHMKA. 3aBUCUMOCTD IEKTPUUYECKOTO Owma 11151 yyacTka 1eTH, 3aBUCUMOCTh
COIPOTUBIIEHUS IPOBOIHUKOB OT TEMIIEPATYPHI. AIIEKTPUYECKOTO COIPOTUBIICHUS OT
DIEKTPOABMKYILAsA CUJIa UCTOYHUKA TOKa. 3akoH OMa MaTepuaia, JUIMHbI 1 IJIOLAAH TOIEPEYHOr0
JUTSI TIOJTHOM TIeTIH. CEYeHHUs MTPOBOJHHUKA, IPOBOIUMOCTD
IIOJIYTIPOBOIHUKOB;
yMeTb OOBSICHITH MPUPOAY DIEKTPHUIECKOTO
COIPOTUBIIEHUS, 3aBUCUMOCTD €0 OT
TEMIEPATYPhI
26 | ITpakTrueckoe 3ansaTue Ne 9 «DnexkTpoaBuxKymas
cHJIa HCTOYHHKA TOKa. 3akoH OMa ISt TOJTHOM LEIH. 2 up

CoeanHeHne MPOBOAHUKOB.
CoeMHEeHNE UCTOYHHUKOB 3JICKTPUUECKOM SHEPTHH B

OK 8
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Oatapero. 3akon [[xoynsa-Jlenmna. Pabora u MomHoOCTh
IOCTOSIHHOT'O TOKa. TemmioBoe IeICTBUE TOKa)

27 | JJabopatopHas pabota Ne 1 «3mepeHue yaenbHOTo 2 1p YMeTb coOMpaTh FAECKTPUUECKYIO 1IEITb 10
COMNPOTHUBIICHUS ITPOBOTHUKAY cXeMe, CHUMAaTh MOKa3aHus MprOOpoB,
MPOBOAUTDH BHIYUCIICHUS U BHIYUCIISTH
IIOTPEUTHOCTH U3MEPEHUN
[IpakTnueckoe 3ansatue Ne 10 Pemenue 3agad no 2 ap 3nartb: pusnuecknii cmpica I/C, 3akon Oma
28 | Teme «DNEKTPOABUKYIIAS CHUJIa UCTOUYHHUKA TOKA. JUUISl TIOJTHOM TIETTH, TIOCIIEI0BATEIbHOE U
3axon OMa asns nonHoit nenu. CoenvHenue napajuieIbHOE COeIMHEeHNE IPOBOHUKOB U
IIPOBOIHUKOB. COEIMHEHNE UCTOYHUKOB B OaTapero, OHATHUS
CoennHeHre UCTOYHUKOB 3JIEKTPUUECKOI SHEPTUHU B paboThl U MOILITHOCTH TOKA
Oarapero. 3akon [[xoynsa-Jlenma. Pabora u MomHoCTh YMeTb: 0O0BSCHATH TEIJIOBOE JIEHCTBHE TOKA
MOCTOSTHHOTO TOKa. TeroBoe 1elCTBrE TOKay
29 | JIabopaTtopHas padota Ne 2 «M3mepenue DJC u 2 1p YMeTh coOUpaTh AMEKTPUUYECKYIO LIETH 110

BHYTPCHHCT'O COIIPOTHUBJICHUS UCTOYHUKA TOKA»

CXEMEC€, CHUMATh IIOKa3aHUsA HpI/I60pOB,
MMPOBOAWTD BBIYUCIICHUS U BBIYHUCIATH
IMOTrpCIIHOCTHU I/I3MepeHI/II>'I

Tema 3.5 DulekTpryecKkuii TOK B MOJYINPOBOIHUKAX

CobcTBeHHas ¥ IPUMECHAsi TPOBOAUMOCTh

3HaTh: OHATHE TOTYIPOBOJHUKOB,

30 | mosmynpoBoaAHUKOB. [10osTynIpOBOAHUKOBBIE IPUOOPHI IPUMECHON M COOCTBEHHOM MPOBOIUMOCTH
ITOJIyIIPOBOJIHUKOB, IPUMEHEHHE
MOJIYIIPOBOJTHUKOBBIX TPHUOOPOB
YMeTh: 00BACHUTH NPUHIUI PAOOTHI
IIOJIYITPOBOTHUKOBOI'O IMOJa

Tema 3.6 MaruutHoe nmoJie
BekTop nHIyKIIMKM MarHuTHOro nosis. [leficteue 3HATh: ONPEIECIICHUE U OCHOBHBIE
31 | MarHUTHOTO MOJI HA NPSMOJUHENHBIN IPOBOJIHHUK C XapaKTEPUCTUKU MarHUTHOIO IOJI,

TOKOM. 3aKk0oH Ammnepa. BzaumosericTBue TOKOB.

(PMBUYECKYIO CYIITHOCTh MAarHUTHOW WHIYKIIHH,
JIEMCTBUE MATHUTHOTO IOJISI HA PAMKY € TOKOM,
3aK0H Amnepa

yMeThb: rpadudecku n300pakaTh MarHUTHBIE
IOJIA MPAMOI0 MPOBOJAHHKA C TOKOM,
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COJICHOM /1A, IIOCTOSITHHOT'O MarHuTa;
OIIPENEIATh HAIIPaBJICHUE JIMHUY MAarHUTHON
MHIYKIIMH, HAIIPABJICHUS CUJI AMIIEpa; pelaTh
3aJ1a4M Ha pacyeT cuibl AMiepa, MHAYKLUU
MarHuTHOTO IO

[IpakTuueckoe 3ansitue Ne 11 2 p 3HaTh: ONpeeIeHUs] MAarHUTHOTO MTOTOKA,
Marnutsslii notok. Pabora no nepemernienuto cuibl JlopeHua u e€ npumenenue, Gopmyiy
MPOBOJHKKA C TOKOM B MarHUTHOM 1oJie. JleiictBue paboTHI IO EPEMENICHUTO 3apsiaa
32 | MarHUTHOTO NOJIS Ha ABWXKYIIMiAcs 3apsa. Cuna [Tpuniun nectBus yckopuTeneil 3apsKeHHbIX
Jlopenna. Onpenenenue yieabHOro 3apsja YacTHULL.
Y cKopuTenu 37€MEHTapHbIX YacTHLL.. YMeTh: onpenensTh HalpaBIeHUE CUIIbI
JlopeHnna u pemiate 3aaun Ha €€ BHIYMCICHUE
[IpakTuueckoe 3anarue Ne 12 «3nexkTpoMarnuTHas 3naTs: onbiT Papajes, onpeneacHue SBICHUs
33 | uaaykuusa. Buxpesoe anekrpudeckoe nosue 2 np AJIEKTPOMAarHUTHOW MHIYKIINH, ITpaBuiIo JleHna
YMeTb: ONpenessTh HalpaBJICHUE
MHAYKIIMOHHOT'O TOKA, peniaTh 3a1a4u Ha
IIPUMEHEHHE 3aKOHA 3JIEKTPOMAarHUTHON
UHAYKIUH,
MOHATHSI CAMOMHAYKIIUU, UHTYKTUBHOCTH,
(dbopMyi1y SHEPruM MarHUTHOTO IMOJIS
YMeTh: BRIYUCIATh HHIYKTUBHOCTD, JHEPTHIO
Camonnaykuusa. MTHAYKTUBHOCTB. DHEPIHs 3HaTh: onpeneneHe HHIYKTUBHOCTH,
34 | MarHUTHOTO MOJS CaMOMHIYKIUH, POPMYITy SHEPTHH
MarHMTHOTO MO
YMeTh: BEIUUCTATH UHIYKTUBHOCTbD, YHEPTHIO
MarHMTHOTO MOJIs
35 | JIabopaTtopHas pabota Ne 3 «3yueHue siBneHus 2 np 3naTh npaswiio Jlenna, npasuio OypaBurka

BHCKTpOMaFHHTHOﬁ HUHAYKIUH

YMeTb ienath BIBOJBI U3 MPOAETaHHON
paboThl U IpUMEHATH paBuiio Jlenna s
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pPEIICHUA 3a1a4

CamocrosiTesbHas padora:

BBITIOTHUTE BHEAYTUTOPHYIO KOHTPOIBHYIO padoTy Ne | 10
3 «DNeKTpoAMHAMUKAY
Pasznea 4 Kosie0anus 1 BOJHBI 24 6 J1.p.
6 np.3.
Tema 4.1 Mexannuyeckue K0J1e0aHUS U BOJIHBI
36 | KonebarenpHoe nBmxenue. ['apmoHndeckne 2 3HaTh: IpeBpalIeHHe YHEPTUU TIPU
kosebanusi. CBOOOHBIC U BHIHYKICHHBIC K0J1e0aTeIbHOM JABM)KEHUH, CYTh OK 1
MexaHu4ecKkue Kojiebanus. JINHETHbIe MEXaHUYECKHE MEXAHUYECKOTO PE30OHAHCA U YUET €r0 B
Kosiebanus cucteMsl. [IpeBpalieHue sHepruu npu TEXHHKE, MPOLIECC PACIIPOCTPAHEHUS OK 2
K0JIe0aTEIIbHOM JIBFDKCHUH. KoJieOaHU# B yIpyrou cpeje
yMeThb: n300pakaTh rpa@uecKu OK 3
rapMOHUYECKOE KoyiebaTeIbHOe IBUKCHNE,
dbopMynupoBaTh MOHATHE KOJIe0ATEIBHOTO
JBYDKCHUS M PA3INYHBIX €T0 BHJIOB,
olpeieieHne IUKINYEeCKOH YacTOThl U
nepuo/ia, CBOOOIHBIX U 3aTyXaIOIIUX,
aBTOKOJICOAHUH M BBIHYKJICHHBIX KOJIEOaHUH. OK 4
37 | Ilonepeunble U MPOOJIbHBIE BOIHBI. XapaKTEPUCTUKU 3HaTh: npoliecc pacnpoCTpaHEHHUs KOJIeOaHH
BOJIHBI. Y paBHEHHUE TIOCKOM Oeryiei BOJIHbI. B YIIpYToii cpenie, aBlieHHE HHTepEPEeHIINH U OK 5
WnTepdepenius BonH. [lonsaTue o qudpakiuu BoIH. TupaKuy BOJH.
3BYKOBBIE BOJIHBI. YJIbTPa3BYK M €ro IPUMEHEHUE YMeThb: (OpMYIHPOBATH NOHATHE BOJHbI OK 6
[TpakTueckoe 3anstue Nel3 «Mexanndeckue 2 2 p Ymern: n300paxars rpaduuecku
38 | xoneOGaHMsI U BOJTHBI» rapMOHHYECKOe Kojie0aTeIbHOe IBUKEHHE, OK 7
pemaTh 3a/1a4i Ha HaXOXKJIEHHE TapamMeTpoOB
rapMOHUYECKOT0 KOJIeOaHHsI
JlaboparopHnas padota Ne 4 «3yueHue 3aBUCUMOCTH 2 2 np YMeTh: coOUpaTh ANEKTPUUYECKYIO LIETh 10
39 | mepuona kosiebaHUt MATEMaTUYECKOTO MasiTHUKA OT cXeMe, CHUMAaTh MoKa3aHus MpruOopoB,
JUTHHBI HUTH» MIPOBOJIUTH BBEIYMCIICHUS M BEIYUCIISATH
MOTPEIIHOCTH U3MEPEHUH U 1eTaTh BBIBOJ 110 OK 8

pOJieJIaHHOM paboTe

18



Tema 4.2 DjleKTPpOMarHuTHbIE KOJIeOaHUs

CB00OOAHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3HaTb: CXCMY 3aKpPbITOI'O K0J1€0aTeIbHOTO

40 | IIpeBpalieHue 3HEpPruy B KojieOaTeIbHOM KOHTYpE. KOHTYpa U OCHOBHBIE JHEPI€TUYECKUE
3aryxallue 3JIeKTPOMAarHUTHbIE KOJIeOaHUsl. MIPOIIECCHI, TPOUCXOIAIINE B HEM, POPMYILY
I'eHepaTop HE3aTyXarOIMHUX JIEKTPOMArHUTHBIX ToMcoHa, yMeTb: OOBACHATh BOSHUKHOBEHHE
KoJIcOaHUH. pe30HaHca B ANEKTPUUYECKON LI, pellaTh

3aJjauy Ha OIpeJieNieHue eproa KonedaHui,
4acTOTHI, 3aIIUChIBATh YPaBHEHUS KOJeOaHUI
CHUJIBI TOKA U HAIIPSKEHUS, 110 YPaBHEHUIO
CTpOUTH rpaduKu KOJIeOAHUN U U3 YpaBHEHUS
HaXOJUTh aMIUIMTYly KOleOaHU, 4acTOTy U
TIEPHOJ] KOJICOaHMI

Tema 4.3 IlepemenHblil TOK

41 | BolHyXIEHHBIE 3JIEKTPUUECKHUE KOJIeOaHusl. 3HaTh: NOHATHE IEPEMEHHOI0 TOKA, 3aKOH
ITepemenHbIH TOK ['eHEepaTOp IEPEMEHHOIO TOKA. Owma 115 nenu nepebMeHHOro TOKa,
EMKOCTHOE M UHKTHBHOE COIIPOTUBJICHHUS JIeNCTBYIOIEE 3HAUEHHNE TOKA U HATIPSKEHMUS,
NIEPEMEHHOT0 TOKA. 3aK0oH OMa IS JJIEKTPUYECKON OIpeENIEHUs] aKTUBHOTO, UHIYKTUBHOTO U
L[EeNU [IEPEMEHHOT0 TOKaA.. €MKOCTHOT'O COTIPOTUBIICHUI

YMerTh: HaXOAUTH NEICTBYIOLIE6E 3HAUEHUE
CWJIBI TOKA U HAIPSDKEHUS, UHYKTUBHOE U
€MKOCTHOE COITPOTUBIICHHE

42 | Pabora 1 MOUTHOCTh IEPEMEHHOTO TOKA. 3HaTh: GopMyIibl pabOTHl U MOIIIHOCTH
Tpancopmaropsl. Toku BBICOKOH 4aCTOTHI. IIEPEMEHHOT0 TOKA, ITOJIyYE€HUE DIIEKTPUIECKON
[Tonyuenue, nepeaaya u pacupeeneHmue SHEPTUU
IIEKTPUYECKON SHEPTUU YMeThb: BEIUUCIATH pabOTy M MOIIIHOCTh

MIEPEMEHHOT0 TOKa
43 | IIpaktnueckoe 3ansatue Ne 14 «3yuenue ycrpoicTsa 2 np YMeTb coOMpaTh IIEKTPUUECKYIO LIETb 10

Y TIPUHITUTIA JCHCTBUS TeHEpAaTOpa MEPEMEHHOTO
TOKa»

cXeMe, CHUMaTh [0Ka3aHus MpuOOpoB,
IIPOBOJUTDH BBIYUCIICHUS U BBIYUCIIATD
MTOTPENTHOCTH U3MEPEHUIN

Tema 4.4 D1eKTPOMarHuTHbIE BOJIHbI

‘ DJIEeKTPOMarHUTHOE NOJI€ KaK 0COOBIN BUJI MaTEPHH.

3HaTh: OMPECACIICHUSA DJICKTPOMAaroHuTHOT' O
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44

DeKTpoMarHuTHeIe BoJHBI. Bubparop ['epia.

OTKpBITHIN KONIeOaTenbHBINH KOHTYp. V300peTeHue
panuo A.C. ITonoBeim. [loHsATHE O pagnuoOCBI3N»

T0JIs1, DJIEKTPOMArHUTHBIX BOJIH, CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH, OCHOBHbBIE
MPUHIIMIIBI PAIHOCBI3U

YMeThb: cTpouTh TpaduK AIMEKTPOMArHUTHOM
BOJIHBI B KoopauHartax E,B,V, Berancnsath
JUTMHY, YaCTOTY 3JICKTPOMArHUTHON BOJIHBI

CamocrosiTesbHasi padora:

1. Hammcats pedepaT uim caenath npesenramuo | 4
Ha Temy «l[IpumMeHeHne AMeKTpOMarHUuTHBIX
BOJTH»
2. BbINONHUTE BHEAYTUTOPHYIO KOHTPOJIHHYIO 10
paboty Ned o Teme «Kosiebanus v BOJTHBI
Pa3nen 5 Ontuka 16 6 a.p.
4 np.3.
Tema 5.1 Ilpupona ceera
CxopocThb pacnpoCTpaHEHHS CBETA. 3aKOHbI 2 3HATh: BOJHOBYIO MIPUPOTY CBETA, PUHITHIT
45 | oTpaxeHus U npenomiieHus ceeta. [ToaHoe [foiirenca, KOrepeHTHOCTh U
oTtpaxxeHue. JInH3bl. ['1a3 Kak onTHYeckas cucTema. MOHOXPOMAaTHYHOCTh, 3aKOHBI OTPAKEHHS U
OnTuueckue mpruOOpHI. IpeIOMIICHUS CBeTa, PU3MUECKUI CMBICIT
MOKa3aTesl MPeTOMIICHHUS
yMeTh: CTPOUTH U300paKeHUsI IPEIMETOB, OK 1
JlaBaeMbl€ JTMH3aMH, U300pakaTh Malalolu,
OTPa)KEHHBIN U MPEIOMIIEHHBIN JTy4H, OK 2
0003Ha4YaTh COOTBETCTBYIOIINE YIJIbl, pELIaTh
3a71a4v Ha TPUMEHEHUE 3aKOHA MPEJIOMIIEH NS, OK 3
Ha OIpEJEICHNE 3aBUCUMOCTH MEXKY JITUHON
BOJIHBI M YaCTOTOM KoJieOaHul; OK 4
46 | JITaboparopnas padota Ne 5 «M3mepeHue mokazaTesns 2 2 11p
IIPEJIOMJICHUS CTEKIIA» OK 5

20



Tema 5.2 BoJiHOBEIE CBOJiCTBA CBeTa

UnTepdepennus ceera. KorepeHTHOCTH CBETOBBIX

3HaTh: PU3NYECKYIO CYIIHOCTb SIBJICHUS

47 | myueit. UaTepdepeHus B TOHKUX IIEHKaX 2 UHTEepEPEHIINH, TPUMEHEHNE
[Tonocel paBHo# ToNmuHbL. Kosbiia HetoToHa uHTEephEepeHINH,
Hcnonb3oBanue nHTEp(HEPEHIINHN B HAYKE U TEXHHKE. (U3HYECKYIO CYITHOCTD SIBJICHUH TU(paKiuy,
MOJIIPU3ALUH, YCTPONCTBO TUPAKIIMOHHOMN
PEIETKY, MOHATHE O ToNorpadumu,
Hudpakmus ceera. Audpakius Ha TIeTH B 3HaTh: PU3UIECKYIO CYIIHOCThH SIBJICHUN
48 | mapamienbHbIX dydax. JudpakuronHas peniérka. 2 TudpaKuy, MOoNSPU3alid, YCTPOHCTBO
[Tonsitue o ronorpaduu. [lonspusanus nomnepeyHbIx TU(GPAKIIUOHHON PEIIETKY, MTOHATHE O
BoJH. [lonsipon sl rojorpaduu,
Jlaboparopnas pabota Ne 6 «3mepeHue JUIMHbI 2 2 np YMeTb U3MepsTh IJIHMHY CBETOBOM BOJIHBI C
49 | cBETOBOM BOJIHBI C TOMOIIBIO TU(DPAKIIMOHHOMN MOMOUIbIO AUPPAKIIMOHHON PEIETKN
PEIIETKH
50 | Hucnepcus cBeta. CHEKTPHI U3IYYCHUS U 3HaTh onpe/eeHs JUCTIEPCUM CBETA,
norJouieHus. YiapTpaduoneroBoe u HHPpaKpacHoe 2 2 op CIEKTpa, MPUPOAY YIAbTPa(UOIETOBOTO,
u3ny4yeHus. Penrrenosckue nyuu. VX npuponaa u MH(PaKpacHOT0, pEHTI€HOBCKOTO U3TyYeHHM
CBOIICTBa. YMeTh paznuyaTh CHEKTPhI, IPUBOAUTH
MIPUMEPHI IPUMEHEHUSI U3TyUYECHU N
Pa3znen 6 10 | 2mp.s.
DJIeMEHTBhI KBAHTOBOH (u3nkmn
Tema 6.1 KBanToBasi onTuka
KBanroBas runoresa [Inanka. ®oronsl. BHemHui 3HATh: TUNoTe3y [InaHka o KBaHTax, CyIIHOCTh
51 | dorosnexkrpuyeckuii 3pdext. BHyTpennumii 2 sBreHus GoTorddexra, IpuMeHeHNe
doTtoaddexr. Tumbr GoTOITEMEHTOB. dbotorddexra,
YMeThb: PelliaTh 33/1a4M Ha TPUMEHEHUE
ypaBHeHUs DitHImTeHA 17151 hoTodPdekTa,
Pa3BuTHe B3rs0B Ha CTPOSHHE BEILLIECTBA. 2 2 ip 3Hath: cTpoeHue aroMa 1o Pesepdopay u

OK 6

OK 7

OK 8

OK'1

OK 2
OK 3
OK 4

OK 5
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52 | 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax BOJOPOJA. bopy, npuHuMn 1eMcTBUSI KBAHTOBBIX OK 6
SAnepuast mogenb aroma. OnbiTel 3. Pesepdopaa. reHEePaToOpOB
Mogens atoma Bosoposa no H bopy. KBantoBsie YMeTh: 00BSICHUTH 3aKOHOMEPHOCTH CIIEKTPOB OK 7
TEHEPaTOPHI BOJOpOJA
OK 8
CamocrosiTesibHas padora
Hanucats pedepar nin noAroToBUTH IPE3EHTALINIO
«[Ipunmun paboThl ¥ TPUMEHEHNE KBAHTOBBIX
TeHEPaTOPOBY
2 mp.3.
Tema 6.2 ®u3uka aTOMHOIO0 siApa
EctecTBeHHas pailn0aKTUBHOCTb. 3aKOH 3HaTh: ONpEJeIeHUE PaluOaKTUBHOCTH,
paauoakTuBHOTO pacnazaa. [Ipubopsl s HaOMrOACHUS ocoOeHHOCTH anbda-, 6era- u raMma- OK 1
53 U PETUCTPAIUH 3apSHKEHHBIX YacTUll. DPPeKT pacnazioB, yCTPOHCTBO PUOOPOB ISl
Bapunosa — UepenkoBa» pEerucTpaluu u3mydyeHui OK 2
YMeTh cocTaBiIATh peaklinu anbda- u 6era-
pacnazoB OK 3
[Ipaktuueckoe 3anstue Ne 15 3HaTh: CTPOCHUE aTOMHOTO fAJIpa, PU3HUECKYIO
54 Crpoenue atomHoro siapa. Jlepekt maccol, sHeprus CYIITHOCTb U IPUPONY SAJIEPHBIX CUII, POPMYTY OK 4
CBSI3U U YCTOMYUBOCTH aTOMHBIX sifiep. S aepHbie SHEPTUU CBSI3U aTOMHBIX S7I€P, MEXaHU3M
peakuuu. MickyccTBeHHas paAOAKTUBHOCTD. JIeJIeHus SIIEP ypaHa, YCIOBUS IPOTEKaHUs OK 5
LENHOW peaKIiH, yCTPOMCTBO peakTopa
YMeThb: HAXOIUTH COCTAB ATOMHBIX SIAEP, OK 6
BBIYHUCIISITH DHEPTHUIO CBSI3U aTOMHBIX SJIED,
COCTaBJISITh YPABHEHUS SJCPHBIX PEAKIUH, OK 7
3anucaTh PEeaKIMIo AeJIeHHS sAep ypaHa
Henenue tsokenbix saep. Llennas sinepHas peakiusi. 3HaTh: yCJIOBHS NPOTEKAHUS LEMHOM peaKini, OK 8
55 Vrpasnsiemas nenHas peakuus. SnepHelil peakTop. YCTPOMCTBO peakTopa Ha OBICTPHIX HEUTPOHAX

22



HonyquHe PaaruOaKTHUBHBIX U30TOIIOB U UX

3HaTh: NOJTy4YeHHNE U TPUMEHEHNE

56 | npumeHeHue. buonornyeckoe aeicTaue PaIMOaKTUBHBIX H30TOIMOB, OMOJIOTHYECKOE
PaIMOAKTUBHBIX U3JIYYEHUN. DJIEMEHTAPHbBIC YACTHUIIBI. JIEUCTBUE U3ITYyYCHUI
Pazpen 7
IBosonus Beesiennoi
OK'1
Tema 7.1 Crpoenue u paspurue BeesieHHOM
OK 2
o7 Hama 3B€31Has cucrema — ['anakruka. pyrue 3HaTh: ctpoenue Hareil ranakruxy,
ranakTuku. beckoneuynocts Beenennoit. npoucxoxjaeHue BeeneHnHol u 38e3 1. OK 3
Pacmmpsromasics Beenennas. Moaeins ropsuei
Bceenennoii. CTpoeHue 1 MpOUCX0XKICHHE raJIaKTHK OK 4
Tema 7.2 JBosronus 38é31. 'mnore3a npoucxoxaeHus
Cos1He4YHOMH CHCTEMBI. OK 5
58 | Tepmosinepublii cunTe3. DHeprus ColHIa U 3BE3. 3HaTh: YCIIOBHS OCYIIECTBICHUS
Opomronus 38e31. [Ipoucxoxnenne Conneunoi TEPMOSIIEPHOTO CUHTE3a, cTpoeHue CoslHLa u OK 6
CUCTEMBI 3BE3]
59 | ®usnyeckas KapTUHA MUpA. Hmets npencrasieHue o Gu3n4ecKol KapTUHe OK 7
Mupa
OK 8
Hro 167
ro:
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3 YciaoBus peaju3anuu y4eOHOM IUCIUANINHbBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO — TEXHHUYECKOMY 00ecIeYeHH 10
Peanuzanus yqeOHON AMCIUIUIMHBI TPEeOYeT HANWYHS y4eOHOTro KabuHeTa — 1abopaTopuu (PU3HKH.

ObopynoBanne yaeOHOTo KabUHeTA!

[10CaJ0YHbIE MECTA [0 KOJIMYECTBY OOYYaIOLINXCS;
pabouee MecTO IpernoIaBaTels;

KJIaCCHasl J10CKa;

HarJsiJHble TocoOus (IIaKaThl);

CIpaBOYHbIE 1O0COOUS;

KOMIUIEKT Y4€OHO-METOAMYECKOM TOKyMEHTaluN
O6opynoBanue kabuHeTa-mabopaTopuu:

nprOOpPHI 00IEro Ha3HAYCHUS U IEMOHCTPAIIIOHHBIE!

- BBIIPSIMUTENB ceneHoBblld BC — 24

- BBIIIPSIMUTEIb YHUBEPCAIbHBIN, BeIIpsiMUTENL BYII,
- MeTpoHOM BOM,

- IpuOOP U1 IEMOHCTpaIH eopMaliuu Tell,

- IpuOOp ISl IEMOHCTPAIMH JIMHEHHOT O pacIiupeHus,
- MarasuH COIPOTUBJICHUH,

- TUHAMOMETp J€MOHCTPallMOHHBIH,

— MOJIeJIb IBUTATENsl BHYTPEHHETO CrOpaHus

- HabOp KOH/IEHCATOPOB,

0. - KOH/IeHCaTOP C IUIOCKO — MapaJJIeIbHBIMU TUIACTHHAMH,
1. - Bechl IKOJIbHBIE, PA3HOBECHI K HUM,

12. - aMmnepMeTp JeMOHCTPAIMOHHBIH,

13. - KoHAEHCATOP MTepEeMEHHON EMKOCTH,

14. - MuKkpomeTpsl,

15. - BOTTMETpP I€MOHCTPAIIMOHHBIMH,

16. - raneBaHOMETD,

17. - snekTpocKoI, NaJouKy 300HUTOBAs M CTEKJIIHHAS,
18. - ncuxpomerp,

19. - MaHOMETp JEMOHCTPAIIMOHHBIH,

RROoOo~NoO~WNE
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

. - bapomeTp — aHepou/,

. - MAHOMETD JKHJIKOCTHBIN,

. - pEoXOop/bl,

. - HabOp MOJYIIPOBOTHUKOB,

. - BOJTHOBasI MallIiHa,

. - Imaiba onruyeckas,

. - KAMEpTOH,

. - IpHOOP ISl IEMOHCTPAIMH AJIEKTPOMArHUTHBIX BOJIH,
. - MpuOOP 1715 MOJSPU3AINY CBETA,

. - JINH3BI HAJTUBHBIC,

. - HabOp 1O ONTHKE,

. - IITATUBBI C JIATKAMHA U MypTamu,

. - %é1100,

. - IIApUKU METAJTMYECKHE,

. - HIMJIUHAPHI METHBIC, CTAJIbHbIE, ATFOMUHUEBBIE,
. - OpyCKH Me/HbIe, CTabHBIC, ATFOMHUHHUEBEIC,
. - BEChI C pa3HOBECaMH,

. - IITAaHTeHIIUPKYJIH,

. - OropeTKa,

. - KanWIISIPHI,

. - rurpometp JlamOpexTa,

. - ICUXpOMeTp ABrycra,

. = KQJIOPUMETPBHI,

. - IpUOOPBI AJIsl ONIPEEIICHUS IMHEWHOTO PACITHPEHHSI METAJLIOB,
. - Konba CTeKIIsTHHAS,

. - BOJIBTMETPBHI,

. - aMITEPMETPHI,

. - PE3UCTOPHI,

. - BEIKJTFOUATEIN OJHOTIOIIOCHEIE,

. - PEOXOPIBI,

. - T(paKINOHHBIE PEIIETKH, TNHEHKH,

. = KOH/IGHCATOPBI,

. - KaTyIIKH.
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53. - CIIEKTPOCKOII
54. Texaudeckue cpecTBa 00ydeHUs: MyJIbTUMEANIHAS YCTAHOBKA, KOMITBIOTED.
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3.2 UndopmManuonHoe odecnedeHue 00y IeHunst

[lepeuenp pexoMeHIyeMbIX y4eOHbIX H3aHui, HTepHEeT-pecypcoB, NOMOIHUTEIbHOM
JUTEPATYPHI

OCHOBHBIE HCTOYHUKHU:
1. C.Jleryra, A.Yakak; MuHucrepctBo oOpa3zoBaHuss M Hayku Poccuiickoit ®Penepanuu,
@enepalibHOE  TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUYPEKACHHE BBICHIETO
oOpazoBanus «OpeHOyprckuii rocyJapCcTBEHHbIN yHIUBEpcUTeT». - OpenOypr: OI'Y, 2016. - 307
c.: ui. - bubnmuorpad. B kH. - ISBN 978-5-7410-1575-9; To e [Dnexrponnsii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=485362

JlonoHUTEeIbHbIE HICTOYHUKH:
2. T.M.IluckapeBa, A.A.Yakak; MuHucTepcTBO 00pa3oBaHuss W Hayku Poccuiickoit
®denepannn, OpenOyprekuit ['ocymapcerBennsiii YauBepcuteT. - Openoypr: OI'Y, 2016. - 131 c.
: ni. - bubnmumorpad.: c. 105 - ISBN 978-5-7410-1500-1 ; To sxe [Dnexrponusiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469430

[TporpamMmmHuoe obecrieuenue u IHTEpHET — pecypcChl
3. www. fcior. edu.ru
4. wwww. dic.academic.ru
5. https//fiz/1september.ru
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4 KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUSA JUCIIUIIJIMHBI

KoHTpoJIb ¥ OLleHKA pPe3ybTaTOB OCBOCHUS YYCOHOH JMCIUILIMHBI OCYIIECTBIISCTCS
npenojaBaTesieM B Ipollecce MPOBENCHUs MPAKTUYECKUX 3aHATUN U 1a00paTOpHBIX padoT,
TECTUPOBAHUS, TMPOBEJCHUS CAMOCTOSITEIILHBIX U KOHTPOJBHBIX PAaOOT, a TaKKe BBITIOJHEHUS
00y4JaroIUMUCS UHAUBUIYATbHBIX CAMOCTOSITENIbHBIX JOMALTHUX PaldoT.

Pe3yabTaThl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

(I)OPMLI H ME€TO/bI
KOHTPOJIA U OHCHKH

pe3yJabTaToB
00y4eHust

B pesynbrare ocBoeHus yueOHON AUCIUTLTUHBI 00YJarOIUICs

JIOJDKEH YMeThb:

OITMCHIBATDL U O0OBACHSITH (1)I/I3I/I‘-IGCKI/I€ SIBJICHUSI 1 CBOMCTBA TEI:

JIBI)KEHUE HEOECHBIX TEJ U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; OneHnka 3a

CBOMCTBA ra30B, KUAKOCTEN U TBEPIABIX TEI; IIEKTPOMArHUTHYIO
UHIYKLUIO, paCIIPOCTPAHEHUE JJIEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE
CBOMCTBA CBETA; U3JIy4YEHUE U IOIJIOIIEHUE CBETA aTOMOM;

dboTodpdexr;

OTJIMYATh TUIIOTE3bl OT HAYUHBIX TEOPUH;

JeJIATh BBIBOAbI HA OCHOBE DKCIIEPUMEHTAIIbHBIX JJaHHBIX;
NPUBOIUTH NPUMeEPHI, MOKA3bIBAIOIINE, YTO: HAOTIOJCHUS U
JKCIIEPUMEHT SABJISIOTCS OCHOBOM ISl BBIAIBUOKEHUS TUIIOTE3 U
TEOPHUi1, I03BOJIAIOT IPOBEPUTH UCTUHHOCTh TEOPETUYECKUX
BBIBOJIOB; (PM3MUYECKasi TEOPHUS AAE€T BO3ZMOKHOCTh OOBSICHSTD
W3BECTHBIC SIBJIICHUS TPUPOJIbI U HAyYHBIE (DAKThI, MPEJCKA3HIBATH
€l HEU3BECTHEHIC SIBJIICHUS;

NMPUBOIUTH MPUMEPHI TPAKTHUECKOTO UCTIOTH30BaHUS (PUZUUECKUX
3HAHUM: 3aKOHOB MEXAHUKH, TEPMOJNHAMHUKH U DJICKTPOAUHAMUKH B
DHEPIreTUKE; PA3JIMYHBIX BUJIOB 3JIEKTPOMArHUTHBIX U3JIYYEHUN IS
Pa3BUTHS PAJNO0 U TEJIEKOMMYHUKALUN, KBAHTOBOW (DU3UKHU B
CO3JJaHUU SIEPHOU DHEPIETUKH, JIA3EPOB;

BOCIIPMHMMATH U HA OCHOBE MOJYYECHHBbIX 3HAHUM
CaMOCTOAITEIbHO OLEeHUBATH UH(POPMALIUIO, COIEPIKAIILYIOCS B
coobuiennsax CMU, MHtepHeTe, HayYHO - MOMYJISPHBIX CTaThsIX;
MCIIOJIb30BaTh IPUOOPETECHHBIE 3HAHUSI M YMEHUS B IPAKTHUECKOMN
JIeATEIbHOCTH U IIOBCETHEBHOU KU3HMU:

Juts obecrieyeHus: 0€30MacHOCTH KU3HEACSITEbHOCTH B ITPOLIECCe
WCIIOJIb30BaHUsI TPAHCIIOPTHBIX CPEICTB, OBITOBBIX
AIIEKTPONPUOOPOB, CPENICTB PAINO — U TEIEKOMMYHHUKAIIHOHHOM
CBA3U;

OLICHKH BJIMSIHHSI HA OPTaHU3M YeJIOBEKA U IPyTrre OpraHu3Mbl
3arpsA3HEHUS OKPYXKAIOLIEH CPEbL;

PalMOHAIBHOTO MPUPOIONOJIB30BAHUS U 3AIUTHI OKPYKArOLIEH
Cpenbl.

B pesynbpTaTe nzydeHus yueOHOM nuciUIuiiHbl «Du3ukay
00yJaroNIUICs TOTKEH:

3HATH/IIOHUMATh:

CMBICJI IOHATHI: PU3NUECKOE SBJICHHUE, TUTIOTE3a, 3aKOH, TEOpHs,
BEILECTBO, B3AMMO/JICHCTBHE, 3JIEKTPOMArHUTHOE 0JIE, BOJIHA,
($OTOH, aTOM, AaTOMHOE PO, HOHU3UPYIOIINE U3TyUYEHUs, IIaHEeTa

BBICTYIIJICHUC Ha
CCMHHAPCKUC 3aHATUA

Onenka 3a 3aimTy
nabopaTopHOH PabOTHI
OLICHKA 3 3aIIUTY
nabopaTopHOH PabOTHI
OLIEHKA 32 TECT
OlleHKa 3a pedepar

OIICHKA 32 BBIIIOJHEHUE
nabopaTopHOI PabOTHI
OIICHKA 32 3aIIUTy
nabopaTopHOI pabOTHI
OIICHKA 32 OTBET Ha
CEMHUHApPCKOM 3aHSATHH

OlIeHKa 3a pedepar
OIIEHKa 3a COOOIIeHNE

OII€HKA 3a TCCT

OLICHKA 32 3aIIUTY
nabopaTopHOI PabOTHI
OlIeHKa 3a pedepar
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CMBIC] (pH3HYECKHX BEJIMYHH: CKOPOCTbh, YCKOPEHHE, Macca, CHJIa,
UMITYJIbC, pab0Ta, MEXaHUYECKasi SHEPTUsl, BHYTPEHHSS SHEPI U,
abCcoJIIOTHAs TeMIepaTypa, CpeIHsAs KUHETHYECKasi SHEPr sl YaCTUIL
BEILECTBA, KOJIUYECTBO TEILIOTHI, JIEMEHTAPHBIN JIEKTPUIECKUI
3apsn;

CMBICJ (PM3MYECKHUX 3aKOHOB KJIACCUYECKON MEXAHUKH,
BCEMUPHOI'O TATOTEHUS, COXPAHEHUS SJHEPTUH, UMITYJIbCa U
NEKTPUYECKOTO0 3apsaja, TEPMOAMHAMUKH, dJIEKTPOMArHUTHON
UHIYKIUU, GoTodddekTa;

BKJIaJI POCCHIICKHMX U 3apy0esKHBbIX y4YeHbIX, OKa3aBIIUX
HauOoJIblIIee BIUAHUE HA PA3BUTHE QU3UKU.

Onenka 3a paboty Ha
CEMUHAPCKOM 3aHATHH
Onenka 3a Tect

Onenka 3a paboty Ha
CEMUHAPCKOM 3aHATHH
Onenka 3a UTOroBbIN
TeCT
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