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1. MACIIOPT IMPOT'PAMMBI YYEBHOM JUCIUIIJIAHBI
OU3UKA

1.1. O6aacThL NpUMeHEHUS MPOTPaAMMBbI

[Iporpamma  oOmieoOpa3zoBaTtenbHON  y4eOHOW — mUCHHAIUIMHBI  «DuU3HKay
npeaHa3HayeHa [UIsi U3y4yeHHs (QU3MKU B TPO(EeCcCHOHATBHBIX 00pa30BaTEIbHBIX
opranuzaiusix CIIO, peanu3yromux 00pa3oBaTeNbHYI0 MPOTPaMMYy CPEIHETO OOIIero
o0Opa3oBaHusl B Tpeiesax OCBOSHHsI OCHOBHOW Mpo(hecCHOHAILHOW 00pa3oBaTenbHOM
nporpammel  CI1O (OIIOIT CIIO) na 6a3e OCHOBHOro 00IIEro 0Opa3oBaHUs MpPH
MOJrOTOBKE KBaJH(PHUIIMPOBAHHBIX PAOOUYUX, CIYXKAIMUX M CHEIHAIMCTOB CPEIHETO
3BEHA.

1.2. MecTo IMCHUIVIMHBI B CTPYKTYPe OCHOBHOI NPO(ecCuoHATbHOMI
o0pa3oBaTeJIbHOM POrPaAMMBbI:

VYyeOnas aucuuruinHa «Dusnkay sBiIseTcs y4eOHBIM MPEIMETOM IO BBHIOOPY U3
o0s13atenbHOM npeaMeTHon obnactu «EctectBennbie Haykm» OI'OC cpennero oO1ero
00pa3oBaHUs.

B npodeccronanbHbIX  00pa30BaTENbHBIX  OpPraHU3ANMSX, PEATHIYIONINX
o0Opa3oBaTelIbHyI0 MPOTrpamMMy CpeIHEro oluiero oopa3oBaHusl B MPEJEIax OCBOCHHUS
OIIOIT CIIO nHa 6a3e ocHOBHOrO o00miero oOpa3oBaHUs, y4eOHas TUCIUILIMHA
«Dusuka» uzyyaercs B 001eodpazoBaTenbHOM 1ukiie yueonoro miaana OIOIT CIIO na
0a3e OCHOBHOTO 00111eT0 00pa30BaHus C TIOJYYSHHEM CPETHEro 00111ero 00pa3oBaHusl.

1.3. llesiu 1 3aga4M JUCHUIIMHBI — TPEOOBAHMS K Pe3yJIbTATAM OCBOCHUSA
AUCUMILTHHBI:

Conepxanue nporpamMbl «DPuU3MKa» HAMPABICHO HA JOCTUKEHHUE CJICTYIOIINX
LETIeH:

* OCBOCHHE 3HaHMI O (DyHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHAX W MPHUHIIMIIAX,
JeKAIUX B OCHOBE COBPEMEHHOW (PU3MYECKON KapTWHBI MHpa; HanOOJIee BaXKHBIX
OTKPBITUSX B 00macTH (HU3WKH, OKA3aBIIMX OMPEACNSIONIee BIUSHUE HA pPa3BUTHE
TEXHUKU U TEXHOJOTUU; METOJaX HAyYHOTO MO3HAHUS TPUPOJIbI;

* OBJAQJICHUE YMEHUSIMH TMPOBOJAUTH HAOIIOJEHUS, TUIAHUPOBATH U BBIMOJIHATH
HKCIIEPUMEHTHI, BBIIBUTATh THUIOTE3bl U CTPOUTH MOJENH, MPUMEHATH MOJYyUYEHHbIE
3HaHUS 10 (U3UKe ISl OOBIACHEHHS Pa3HOOOPa3HbIX (PU3MUYECKHUX SIBICHUN U CBOWCTB
BEIIECTB; MPAKTUYECKHU UCIIOIb30BaTh (DU3MUECKUE 3HAHUS, OLIEHUBATh JOCTOBEPHOCTh
€CTECTBEHHOHAYYHOU! HHPOpMAIINH;

* pa3BUTHE MO3HABATEJILHBIX HHTEPECOB, HHTEIJIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B mporecce MPUOOpPETEeHUs 3HAHUW W YMEHHA TIO (U3HKE C
WCIIOJIb30BAHUEM  PA3JMYHBIX  WCTOYHUKOB  WHPOpPMAIMKM U COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

* BOCIHTAHHE YOEKIECHHOCTH B BO3MOXHOCTH TTO3HAHWS 3aKOHOB TPHUPOJIHI,
WCITOJIB30BAHUS TOCTHKEHUN (PU3MKHN HA OJ1aro pa3BUTHS YEITIOBEYSCKOMN IUBIIIA3AINY;
HEOOXOJMMOCTH COTPYJHHUYECTBA B TMPOIECCE COBMECTHOTO BBHITIOJHEHUS 3ajad,
YBOXUTEIBHOTO OTHOIIEHUSI K MHEHHUIO OIMOHEHTAa MpU OOCYXIEHUH MpodiieM
€CTECTBEHHOHAYYHOT'O COJIEP’KaHUs; TOTOBHOCTH K MOPAIbHO-3THUYECKOW OIICHKE
UCIIOJIb30BAHUSI HAYYHBIX JIOCTHKEHUH, YYyBCTBA OTBETCTBEHHOCTH 3a 3alIUTYy
OKPYKaroUIEH CPEBI;



* WCIONB30BAaHWE TNPHOOPETCHHBIX 3HAHUW W yMEHUW MJIs  peIIeHUs
MPAKTUYECKUX 3374 MOBCETHEBHOW KU3HU, 00€CTIieueHrs 0€30MacHOCTH COOCTBEHHOMN
KU3HH, PALMOHAIBHOIO MPUPOAOINOIB30BAHUS W OXPaHbl OKPYXKAIOWIECH Cpeabl U
BO3MOXKHOCTh TNPUMEHEHUA 3HAHUM TpU PEUICHUM 337a4, BO3HUKAIOIIMX B
nocieayroniel mpodeccuoHaaIbHON AeITeTbHOCTH.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIHUIIJINHBI

OcBoenue comepxanust yaeOHo# nuciumuiiHbl «Dusnka» odecrieunBaeT
JTOCTIKEHHE CTYJACHTAMU CJICTYIONUX PE3yIbTaTOB:

* IUYHOCTHBIX:

— YyBCTBO TOPJIOCTH M YBOKECHHS K UCTOPUHU U JOCTIKEHUSIM OTEYECTBEHHOMN
dbuznyeckoi Hayku; GU3NUECKU TPaMOTHOE MOBEACHUE B MPO(HECCHOHATBHOM
JEATEIIBHOCTH U OBITY MPH OOpaIlieHUuHU ¢ IPUOOpaMu U yCTPOHUCTBaAMU;

— FOTOBHOCTb K MPOJIOKCHIIO 00pa30BaHUsI M TTOBBITIICHUS KBATN(DHUKAIIUY B
n30paHHOM MpodhecCHOHATBHON EATSILHOCTH U 00BEKTUBHOE OCO3HAHUE POJTH
(bU3UYECKUX KOMIICTCHITNI B 3TOM;

— YMEHHE UCIOJIb30BaTh JOCTHIKEHUS COBPEMEHHON (PU3NUECKON HAYKU U
(GU3UYECKUX TEXHOJIOTHH JIJISl TOBBIMICHUS] COOCTBEHHOTO MHTEIUICKTYaTbHOTO
pa3BUTHS B BEIOpaHHOM NIPO(ecCHOHaTBHOM NS TEIbHOCTH;

— YMEHHE CaMOCTOSITeIIbHO JOOBIBAaTh HOBBIE s ce0st Pu3nuecKue 3HaAaHUS,
UCIIOJIBb3YSl 111 TOTO IOCTYIHBIE HUCTOYHUKU WH(OPMAITUH;

— YMEHHE BBICTPANBaTh KOHCTPYKTHUBHBIC B3aHMOOTHOIIIEHUS B KOMAH/IE T10
pelIeHno O0IMX 3a/1a4;

— YMEHUE yIPaBJIATh CBOCH MMO3HABATEIILHON JESTEIHHOCTHIO, MPOBOAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYJIbHOTO Pa3BUTHS;

* MeTanpeaMeTHBIX:

— HCIIOJIb30BaHNUE PA3TUIHBIX BUOB TIO3HABATEILHOUN NEATEILHOCTH JIJIS
pemeHus GU3NIECKUX 3a/1a4, IPUMEHEHIUE OCHOBHBIX METOJIOB TIO3HAHUS
(HabmroIeHrsI, OTTMCAHUs, M3MEPEHUS, YKCIICPUMEHTA) TS U3YUEHUS Pa3TUIHBIX
CTOPOH OKPYXAaKOUIEH JECUCTBUTEIBHOCTH;

— HCIIOJIH30BAaHUE OCHOBHBIX MHTEUICKTYAJLHBIX ONEpaIliii: TOCTAHOBKH 3aJ1a4H,
dbopMyTUpOBaHUS TUIIOTE3, aHATIN3a U CUHTE3a, CPAaBHEHUSI, 0000IICHUS,
CUCTEMATHU3AIINH, BBISBIICHUS IPUYUHHO-CIIECTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB,
bopMyTUPOBaHUS BBIBOJIOB JUIsl U3YUYE€HUSI PA3JIMYHBIX CTOPOH (PU3HUUYECKUX OOHEKTOB,
SIBIICHUH ¥ MTPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTh CTAIKUBATHCS B
npodecCHOHANIBHOU cdepe;

— YMEHHE TeHepUPOBATh UICH U OTIPECIIATh CPEICTBA, HEOOXOAMMBIE JIJIST MX
peanu3anuu;

— YMEHHUE UCIOJIH30BATh PA3TMYHBIC UCTOUYHUKH JIJISI TTOJTYICHUS (DPU3HIECKOM
nH(OpMAITH, OLICHUBATH €€ JIOCTOBEPHOCTH;

— YMEHHWE aHAJIM3UPOBATh U MPEICTABIISATh HH()OPMAITHIO B PA3IMYHBIX BUJIAX;

— yMEHHUE MyOJINIHO MPEACTABIATh PE3yJIbTaThl COOCTBEHHOTO UCCIIEIOBAHMS,
BECTU JUCKYCCUH, JOCTYITHO W TAPMOHUYHO COYETasi ColepKaHue 1 (POPMBI
npecTaBisieMon HHGoOpMaIuy;

* IpeMEeTHBIX:



— ¢(hOpMUPOBAHHOCTH MPEJCTABICHUN O POJIU U MecTe (PU3UKH B COBPEMEHHOM
HAyYHOW KapTUHE MHpA; NOHUMaHue (PU3NYECKOM CYIIHOCTH Ha0mogaeMbIx Bo Bee-
JICHHOM SIBJICHUM, pOiH PU3UKU B (HOPMUPOBAHUH KPYT030pa U GyHKIIMOHATIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peLICHUs TPaKTUYECKUX 3a]1ay;

— BJIaJICHUE OCHOBOIIOIAralOIUMK (PU3NYECKUMHU MOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMHU; YBEPEHHOE UCIOJIb30BaHUE (DU3UUECKOM
TEPMHHOJIOTHH U CUMBOJIUKH,

— BJIa/ICHHE OCHOBHBIMHM METOJIaMH HAyYHOTO MMO3HAHUS, UCTIOIh3yEMBbIMU B
busuke: HAOMIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM,;

— yMeHus1 00pabaThIBaTh pe3yJibTaThl U3MEPEHUM, OOHAPYKUBATh 3aBUCUMOCTb
MeXy (PU3NYECKUMU BEIMYUHAMU, OOBSCHATD MOJyUYE€HHBIE PE3YJIbTAThI U JAeNIaTh
BBIBOJIBL;

— c(hopMuUpOBaHHOCTh YMEHUSA peIIaTh PU3NUECKHUE 3a1a4H;

— ¢(hOpMUPOBAHHOCTh YMEHUSI IPUMEHATD MOJyYE€HHBIE 3HAHUS [l OObSICHEHUS
YCJIOBUM NMPOTEKaHUs (PU3NYECKUX SIBIICHUHN B IPUPOJIE, MpodeccruoHanbHou cdepe u
JUTSL IPUHSTHS IPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;

— ¢(OpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMHU 110 OTHOIICHUIO K (U3UYECKON
uHpOpMAaIINH, TTOTYy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

1.4. PexomMeHyeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOTrPaMMbl JUCHUIJIHHBI:
MakcUMajbHas yueOHas Harpy3ka oOydaromerocs 216 gac, B TOM 4uce:
oOsi3aTenbHas ayJUTOpHas yueOHast Harpy3Kka oOydaromierocs 16 gacos;
camocTosaTenbHasg pabora odyyaromierocs 200 gacos.



2. CTPYKTYPA Y COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

Buabl yueOHoi1 padoThI Oo0bem
4acoB
MakcumanbHasi yueOHasi HATPYy3Ka 216
Oo0s13aTeIbHAS ayAUTOPHAS Y4eOHAsi HATPY3Ka (BCero) 16
B TOM YHCJIE:
—  JIEKIUH 8
— MPaKTUYECKHUE 3aHATHUS 8
CamocTosiTeJibHas paboTa o0yuarierocsi (Bcero) 200

Hrtoropas arrecranus B (popMe dK3aMeHa




2.2. TeMaTuuecKuii IJIAH M coJiepPKaHue YUeOHOH TUCHMILUTUHBI «Du3uKa»

HanmenoBa Coaepsxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYeCKHe padoThl, CAMOCTOATE/IbHAsI padoTa O0bem Yposennb
HHE CTYJACHTOB 4acoB OCBOCHHUA
pa3aesioB u
TeM
1 2 3 &)
1 cemecTp 4/92
Beenenne | Copepxxanue y4eOHOro MmarepuaJia 2 1
Jleknus 1.
Beenenne. ®u3zuka kak Hayka. Pusnka — QyHmaaMeHTaIbHast HayKa o npupoje. EctecTBeHHOHAYUYHBIN METO.
ITO3HAHMS, €T0 BO3MOXHOCTH U FPAHUIIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B IIPOLIECCE TO3HAHMS
npuposl. MozenupoBanue pU3MUECKUX SBJICHUN U MPOLEeCCOB. Poib SKCIiepuMeHTa U TEOPUH B IpoILecce
Mo3HaHMs Mpupoabl. Pusnyeckas BenmurHa. [lorpentnocTn n3amMepenuii pusndeckux BeandnH. Gusndeckue
3aKOHBI. ['paHuUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [oHATHE O PU3MUECKOM KapTHHE MUpa. 3HAUCHHE
¢dbusuku npu ocBoeHnu npodeccuii u cienuanbHocteit CI10.
Pa3znen 1. Mexanuka
Tema 1.1. | Copepxanue yueOHOI0o MaTepuasa 2 2
Kunematuka | Jlekuus 2.
Mexannueckoe aBuxenue. [lepemenienue. [1yrs. Ckopocts. PaBHOMEpHOE
NPAMOJIMHENHOE ABUKEHUE. Y CKOpeHHe. PaBHONEpeMeHHOE NTPSAMOJIUHENHOE ABUKECHHUE.
CBobonHoe nasenue. [IBrkeHue tena, OpoIIeHHOro Mol YIJIOM K TOPU30HTY. PaBHOMEpHOE ABMKEHHE 10
OKPY’KHOCTH.
Tema 1.2 | CamocTosiTe/IbHASA Pa60oTa 00y4YaOUINXCS 4 2
3aKOHBI 3akonbl AuHaAMuUKHU. [IepBriit 3akoH Hetotona. Cumna. Macca. Bropoii 3akon HeroToHa. OCHOBHOM 3aKOH
Herorona | kiaccuueckor nuHaMuku. Tperuid 3akoH HerotoHa
CamocTrosiTe/ibHasi padoTa 00yUYaloUIuXcsi 4 2
3akoH BceMUpHOro TaArorenus. I'paBurannonnoe nojue. Cuna tsxectu. Bec. CriocoObl u3MEpeHus: Macchl Tell.
Cuiibl B MEXaHHKE.
Tema 1.3. | CamocTrosiTesibHasi padoTa 00y4Yarouxcs 4 2
3aKOHBI 3akoH coxpaHeHusi UMNyJbca imnynbe Tena. PeakTHBHOE NBUKEHHUE.
coxpanenus | CamocrTosiTeJbHasA padoTa 00y4yarommxcst 4 2
B MexaHuke | Pa0ora cuiabl. PaOora moreHuaibHbIX CHI. MOIITHOCTE.

JHeprusi. Kunernueckasi 3Heprus. IloTeHuuanbHasi JHeprusi. 3aKOH COXpPaHEHUS] MEXaHUYECKON SHEPTUH.
[TpuMeHeHHe 3aKOHOB COXPaHEHHMSL.
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CamocTrosiTe/ibHasi padoTa 00yUYaloUIuXcsi 12 2
Hccnedosanue osudicenus mena noo oeticmeuem nOCMOsHHOU CUTbL.
H3yyenue 3axona coxpanenus umMnyisca.
H3yuenue ocobennocmeli cuivl mpenus (CKOAbIHCEHUL).
Coxpanenue mexanuueckou sHepuu npu OB8UNCEHUU Meld N0 OeliCmeuemM CUl mANCeCmuy U Ynpy2ocmu.
Cpasnenue pabomsi cubl ¢ UsMEeHeHUeM KUHeMU4ecKol dHepeul meid.
H3yuenue 3axon06 coxpanenus Ha npumepe y0apos wapos u OALIUCMUYECKO20 MAAMHUKA.
CamocTrosiTe/ibHasi padoTa 00yUYaloUIuXcsi 4 2,3
CocraBnenue pedepaToB Ha TEMY:
1. 3axoH coxpaHEHMsI SHEPIUU.
2. Tanuneo ['anunelt — ocHOBaTENb TOYHOTO €CTECTBO3HAHUA.
3. 3nauyenue oTKpbITHi [amues.
4. PeakTuBHbIE JBUTATEIU U OCHOBBI pa0OTHI TETIJIOBOW MAIIUHBI.
5. Poap K.O.1{nonkoBCKOro B pa3BUTHH KOCMOHABTHKHU.
6. Cepreii [TaBnoBua KoponeB — KOHCTPYKTOp M OPraHU3aTop MPOU3BOJICTBA PAKETHO-KOCMHUYECKOM
TEXHUKH.
7. Cuibl TpeHuUsL.
8. JIBmkeHHe Tella IepEeMEHHOM Macchl.
9. Hcaak HproTOH — co3marens KiiacCuuecKon (hU3uKH.
10. Jleonapmo na Bunum — yueHsbIil 1 n300peTaTensb.
11. Metonas! onpeneneHus MIOTHOCTH.
12. «Oxonoruueckue mpodIeMbl, CBA3aHHBIE C TPUMEHEHUEM TEIIJIOBBIX MAIIUH.
CocraBneHne KpoccBOPIOB, peOycoB 1o TeMe «MexaHuKay.
Pazoen 2. Monexynapnasa ¢pusuka. Tepmoounamuxa.
Tema 2.1 CamocrosiTeibHas padoTa 00y4arOIMXCH 4 2
OcHOBHBIE OcHOBHBbIE MOJIOKEHUS MOJIEKYJISIPHO-KHHeTHYeCKoil Teopun. Pazmepsl 1 Macca MOJIEKYJ U aTOMOB.
MOJIOKEH U Bpoynogsckoe nemwkenue. Juddysus. Cumbl u S3HEPTUS MEKMOIEKYISIPHOTO B3auMoaeicTBus. CTpoeHue
MOJIEeKYJISIPHO- ra3000pa3HbIX, KUAKUX U TBEPbIX Tesl. CKOPOCTH ABMKEHUS MOJIEKYJ U UX U3MepeHue. MeanbHblit ras.
KHHETHYeCKOM JaBneHue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUUECKOM TeopHuHu ra3oB. Temmneparypa u ee
TeOpuH n3mepenue TepmoauHaMuueckasl Kaja TeMrnepaTypbl. AOCOMIOTHBIA HYJIb TeMIEpaTyphl
CamocrosiTeibHas padoTa 00y4arOIMXCH 4 2

YpaBuenne Kinaneiipona-MenaesneeBa. 3omnpomneccs! u ux rpaduku ['a30Bbie 3aK0HBL.. Y paBHEHUE
COCTOAHUA UACAJTIBHOI'O I'a3a. MO.H}IpHa}I ra3oBas IIOCTOAHHAsd.
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Tema 2.2
OcHOBBI
TEPMOIAHMHAMUKH.

CamocrosiTesibHAsi padoTa 00yYarOIMXCst

IIpumeHeHne mepBoOro Hayaaa TepMoANHAMHUKH. OCHOBHBIE ITOHATHS U ONpeesIeHNs. BHyTpeHH s
SHEprus CUCTeMbl. BHYTpeHH s sHeprus uaeanbHoro rasa. Pabora u temora kak GopMsl iepeiadu
sHepruu. TernoemMKkocTh. Y aenpHas TeIIOeMKOCTh. Y paBHEHHE TeIuioBoro 6ananca. [lepBoe Hauano

TepmoarHamMuku. AnnabatHeii nporecc. KIT/] TermoBoro nBurarens. Bropoe Hadaio TepMOIUHAMHUKH.

XOJIO,Z[I/I.HBHBIC MaIlIuHEI. TerioBsie JABUTaTCIIN. OxpaHa IIpUupoabl.

Tema 2.3
CBoiicTBa mapos.
CaBoiicTBa
JKHIKOCTeEI.

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst

Hcnapenne u koHaeHcanus. HacelmeHHbIN ap u ero cBoicTBa. AOGCONIIOTHAS M OTHOCHTEIbHAS
BJIAXKHOCTh BO3/yxa. Touka pocsl. Kunenue. 3aBucumMoctb

TeMIiepaTypbl KUMIEHUs OT JaBiieHus. [leperperslil map U €ro UCIOIB30BAHUE B TEXHUKE.
XapaKTepUCTHUKA KUJIKOTO COCTOSTHUS BenlecTBa. [[oBepXHOCTHBIN CI0M )KUAKOCTH. DHEPIUs
MMOBEPXHOCTHOTO CJ10sl. SIBJICHUsI HA IPaHMUIIE )KUJKOCTHU ¢ TBEpAbIM TenoM. KanusuisipHble siBIEHUSI.

Tema 2.4
CBoiicTBa TBepAbIX
TeJl.

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst

XapaKTepucTHKA TBEPAOIr0 COCTOAHUSA BellecTBa. YIIpyrue

CBOMCTBA TBEP/IbIX TeJ. 3akoH ['yka. MexaHnueckue CBOMCTBa TBEpAbIX Tel. TeminoBoe
paclIMpEHHUE TBEPABIX TEJI U )KUAKOCTEU. [1s1aBieHne u KpucTauIM3anusl.

CamocTrosiTesibHAsi padoTa 00yYarOIIMXCS

H3yuenue oegpopmayuu pacmsaicenus.

Hzmeperue nosepxHOCMHO20 HAMANCEHUSL

Onpeoenenue k03¢ huyueHma noBEPXHOCMHO20 HAMANCEHUE HCUOKOCTIU
Habnwoenue kpucmannuzayuu.

H3yuenue mennosoco pacuupenus meepovix mei.

H3yuenue ocobennocmeli menio8o2o pacuiupeHusi 600bl.

CamocTosiTesibHasi padoTa 00yYarOIMXCs

3anonHenne TadauIsl «3omporeccsn.

CocraBnenue pedepara Ha TEMY:

« DKOJIOTUYECKUE TPOOIEMBI, CBI3aHHBIE C TPUMEHEHHEM TEIUIOBBIX MAIIHH,
«Bnusiaue nedekToB Ha PU3NUYECKHE CBOMCTBA KPUCTAILIOBY,
«KoHCTpyKIIMOHHAs! MPOYHOCTh MaTepuasa 1 €€ CBsI3b CO CTPYKTYpOil»,
«Muxaun BacuinbeBrnd JIOMOHOCOB — yUY€HBIN SHIMKIONEINUCTY,
«MonekynaspHO-KUHETUYECKasi TEOPUsI UICATTbHBIX Ta30BY,

«Duznueckne cBocTBa aTMOChepbI»

«I[Ipobnembl 3HEProcOEpEKESHUY.

2,3
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Pazgen 3. JiekTpoauHaMuKa

Tema 3.1
Inekmpuueckoe
none

CamocrosiTeibHas pa0oTa 00y4arOIMXCA

3akon KyJsiona. Juexkrpuyeckoe mojie. HanpsizkeHHOCTD 3J1eKTPHYECKOro moJs. [TpuHumn
CyNEPIO3HIUU TTOJIEN.

DJIEKTPUYECKUE 3apsi/ibl. 3aKOH COXPAHEHHUS 3apsa.

CamocrosiTeibHas padoTa 00y4arOIMXCA

IToreHuuan u pa3HocTh NOTeHUHMAJI0B PaboTa o nepeMelieHno 3apsia, copepuiaeMas CujiaMu
SJICKTPHUYCCKOIO ITOJIA.. HOBerHOCTI/I PAaBHOI'O MOTCHIHUAJIA. CBs3b MCIKAY HANIPpSXKCHHOCTBIO U
Pa3sHOCThIO MOTEHLIUAIOB

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst

IIpoBOAHUKH M TMIJIEKTPUKHU B JJIEKTPUIECKOM MoJie. J(u3nekTpuyeckasi pOHUIAEMOCTh CPEJIbI.
[Tonapuzanus AUAIEKTPUKOB. DIIEKTpOCTaTHYECKas 3aIIUTA.

Konnencaropsl. CoequHeHre KOHIEHCATOPOB B OaTapero. DHEprus 3apssKeHHOT0 KOHJIGHCAaToOpa. DHEPTus
AIEKTPUUYECKOTO

Tema 3.2
3akonuvl
HOCHOAHH020 MOKA

CamocrosiTeibHas padoTa 00y4arOIMXCA

3akon Oma 1151 yyacTKa Henu. Y cIoBUs, HEOOXOAMUMbIE JJI11 BOBHUKHOBEHUS U TOJACPHKAHUS
aNeKTpruyeckoro Toka. Cuia Toka ¥ IIIOTHOCTh TOKA.

6e3 DJIC. 3aBUCHMOCTD JEKTPUUECKOTO COMPOTUBIICHUSI OT MaTepHalia, JUTMHBI U TIJIOMIAIU TTOTIEPEYHOTO
CEUEHUs] IPOBOJAHMKA. 3aBUCUMOCTb IEKTPUUECKOTO CONPOTUBIIEHMSI IPOBOJHUKOB OT TEMIEPATYPHI.

CamocrosiTesibHAsi padoTa 00yYarOIMXCst

DJIEKTPOABHKYIIAsI CHJIA MCTOYHHMKA TOKA. 3akoH OMa

115t ToTHOM nenu. CoeIMHEHUE UCTOYHUKOB AJIEKTPUYECKON

sHepruu B 6artapero. 3akoH [xoyns—IJlenma. PaboTa u MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
TenmoBoe nelcTBUE TOKA.

Tema 3.3 CamocrosiTe1bHas padoTa 00y4arOIIMXCA
Tok B DJIeKTPpUYeCKHH TOK B MOJynpoBoaHuKax. CoOCTBEHHAsI TPOBOIUMOCTD MOTYITPOBOTHUKOB.
nojiynpoBoguukax | [TonympoBogHHKOBBIC TPUOOPHI.
Tema 3.4 CamocTrosiTe/ibHasi padoTa 00yUYaloUIuXxcsi

MarnuTHoe 1moJjie

OTtkpeiTHE MATHUTHOE NOJIS1 BEKTOP MHIYKIIMM MarHUTHOTO 1oJisl. J[elicTBHe MarHUTHOTO MOJIS Ha
MPSAMOJIMHEHHBIN TPOBOAHUK C TOKOM. 3aKOH Amnepa. BzaumoerictBue TOKOB. MarHUTHBIN MOTOK.
Pabota o nepeMerieHuio NpoBOJHUKA C TOKOM B MarHUTHOM Tiojie. JleficTBue

MAarHMTHOTO MOJIs Ha ABKYyIuiics 3apsia. Cuna Jlopenna. OnpeneneHue yaeabpHoro 3a-

psaa. Y CKOpUTEIH 3apsKEHHBIX YacTHIL.
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Tema 3.5
DneKTpOMarHuTHas
WHTKIHS

CamocrosiTesibHAsi padoTa 00yYarOIMXCst
DJleKTpOMArHuTHasi MHAYKIUs. Buxpesoe snekrpudeckoe noie. CaMOMHAYKIUSA. DHEPrUsi MArHUTHOTO
OIS

Pa3nes 3. DueKkTpoauHaMHKa

12/104

Tema 3.5
DJIeKTpOMarHuTHas
WHIYKLIUSA

CamocTrosiTesbHAsi padoTa 00yYarOImMXxcst
H3yuenue 3axona Oma 014 yuacmka yenu, nociedo8amenbHo20 U NApaiielbHo20 coOeOUHeHUs
NPOBOOHUKOS.
H3zyuenue 3axona Oma 013 nOAHOU Yenu.
Onpeoenenue 3/{C u gHympenne2o0 cOnpomusienuss UCMOYHUKA HANPANCEHUS.
Onpedenenue kodagpuyuenma nonezHo2o 0eucmeus 31eKmpuiecko2o YauHuKda.
Onpeoenenue memnepamypsl 1aMnvl HAKATUBAHUSL.
H3yuenue senenus 31eKmpomMacHUmMHOU UHOYKYUU.

12

CamocrosiTesibHAsi padoTa 00yYarOIMXCst

Pemrenue 3ampau no teme: [locnenoBaTenbHOE U MapaliieNbHOE COETMHEHUE PE3UCTOPOB.

Pemenue 3amau mo reme: Pabota 1 MOIIIHOCTH MOCTOSTHHOTO TOKa. 3akoH J[xoysa-JIenma.

Pemrenue 3amau no reme; IneKTpoeMKOCTh. KOHaEHCATOPHI ¥ MX COEAMHEHUE. DHEPT U JIEKTPUUECKOTrO
TTOJIs1 3apsHKEHHOTO KOHACHCATOpa

10

CamocrosiTe1bHas padoTa 00y4arOIIMXCA

CocraBiieHne JOMAIIHETO KOHCIIEKTA 10 TEIJIOBOMY JEHCTBUIO TOKA.
3anonnenue Tadbauiel «IloTpeduTens Toka, X HOMUHAJIbHBIE XapaKTEPUCTUKI.
CocraBnenue pedepara

«Pa3BUTHE 2JIEKTPOIHEPTETUKH B OMCKOM 001aCTH»,

«ANBTEPHATHBHAS SHEPTETHKAY,

«AKyCTHYECKHE CBOMCTBA MOJYIIPOBOJHUKOBY,

«AHzpe Mapu AMiiep — OCHOBOIIOJIOKHHK 3JIEKTPOIUHAMUKN.

«bopuc CemenoBny SIkoOu — Qu3MUK 1 ©300peTaTeb,

«Buapl 31eKTpUUECKUX PA3PsIIOB.

DJeKTpuuecKue pa3psiibl Ha CIIyk0e YeloBeKay,

«Mcnonb30BaHME IEKTPOIHEPTHH B TPAHCIIOPTED,

«MarHuTHble U3MepeHust (IPUHLIUIIBI TOCTPOEHUS PUOOPOB, CIIOCOOBI U3MEPEHUS
MarHMTHOI'O IIOTOKA, MATHUTHOW MHAYKIIUH)»,

«Maiikn @apaneit — co3zarenab y4eHUus 00 JIEKTPOMAarHUTHOM TI0JIe,

«MosHus — ra3oBbli pa3psij B IPUPOAHBIX YCIOBUAXY,

10
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«HaHoTexHoI0rus: — MeXAUCUUIUTMHApHAs 001acTh QyHAaAMEHTaIbHOU U MPUKIIATHONW HAYKHU U
TEXHUKHY,
«Hwukona Tecna: Ku3Hb 1 HEOOBIYAHHBIE OTKPBITHS.
«OTKpBITHE U IPUMEHEHHUE BHICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH,
«ITepeMeHHBIN JIEKTPUUECKUN TOK U €r0 IPUMEHEHUEY,
« [lna3ma — 4eTBepTOe COCTOSIHUE BEIIECTBAY,
«ITonynpoBOAHUKOBBIE JATYUKU TEMIIEPATYPBI»,
«IIpumeHeHune )XUAKUX KPUCTALJIOB B TPOMBIIIUIEHHOCTH,
«IIpupona peppomaraeruzma,
«IIpousBoacTBO, Nepeaaya U UCIOJIb30BAHUE FIEKTPOIHEPTUH,
«Tpanchopmarops»,
«Xanc Kpucrtuan Dpcres; — OCHOBOIOIOKHUK 3JIEKTPOMArHeTU3Ma,
«ONEeKTpOHHAs MPOBOJUMOCTH METAIIIOB. CBEPXIIPOBOAUMOCTHY,
« Omumuii XpuctruanoBud JleHr — pycckuil puznx»
CamocTtosTenpHas padoTa Mo PeIIeHUo 3a/1ad.
Hanucanue coo6mennii 06 yuensix I'.I'epir, A,C. [Tonos, B.Pentres.
Hamnucanue pedeparoB Ha Tembl: «Pa3BuTue cpeacTB cBsI3n», «KocMudeckne HCTOUHUKH

PaAMOU3ITYUYCHUS.
Pasnen 4. KosieOanus U BOJHBI
Tema 4.1 . Coaepsxanue yueOHOro MaTepuasa
MexaHnnyeckue Jlexnus 3.
KOJIeOaHMH. Mexanuudeckue kojedanus. KonebarensHoe neumxenue. ['apMmormueckne KoneOaHusl.

CB0o0OOgHbBIE MEXaHNYECKHE KOaeOanus. JInHelHbIe MeXaHNYECKHE KOoaeOaTeIbHbIE CUCTEMBI.
[IpeBparenue sHepruu npu KoiaedaTenbHOM ABMKeHUU. CBOOOHBIC 3aTyXaIONTNE
MeXaHWYeCKHe KojieOanus. BeIHyKIeHHBIC MEXaHUYECKHE KOJICOaHusI.

Tema 4.2 CamocrosiTeibHas padoTa 00y4arOIMXCA
Yupyrue BosiHbl | Ynpyrue BoJiHbI. [loniepeyHbie U TPOAO0JIbHBIE BOJIHBI. XapAaKTEPUCTUKU BOJHBI. Y paBHEHUE TIIOCKOM
Oerymieii BonHbl. MIHTepdepenuns BonH. [lorstue o nudpakiuy BOH.
3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €0 MPUMEHECHHE

CamocrosiTeibHas padoTa 00y4arOIMXCA

Tema 4.3 DJIeKTPOMATrHUTHBIE KoJiebanusi. CBOOOHBIC AJIEKTPOMAarHUTHBIE Kojiebanwus. [IpeBpaiienne sHeprun B
DJIEKTPOMATHHUTH | KoJieOaTeIbHOM KOHTYpE. 3aTyXarolue JIEKTPOMarHuTHbBIC KojieOaHus. [ 'eHepaTop He3aTyXaroIux
ble KoJIeOaHUus AJICKTPOMArHUTHBIX KOJIeOaHUH. BeIHY ) ICHHBIC ANeKTpUUIecKre Kojaebanus. [lepeMeHHBIH TOK.

I'eneparop nepeMeHHOro Toka. EMKocTHOE
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Y UHAYKTHBHOE COMPOTUBIICHUS MIEPEMEHHOT0 TOKa. 3akoH OMma JiIsl 3JIEKTPUUECKOH 1eH ePEMEHHOT0
ToKa. PaboTa 1 MOIIIHOCTh IEPEMEHHOTO TOKa. | eHepaTophl TOKa.
Tpancdopmaropsl. Toku BeICOKO# yacTOThI. [lonyueHune, nepenada u pacupeieeHue JIEKTPOIHEPTHH.

Tema 4.4 CamocrosiTeibHas padoTa 00y4arOIMXCA
DJIEKTPOMATHUTH | DJIeKTPOMArHUTHBIE BOJHbI. DJICKTPOMArHUTHOE TI0JIe KaK OCOOBIN BUJ MAaTCPUH.
bl¢ BOJIHBI OnexkTpoMarHuTHele BoJHBI. Bubparop I'epua. OTKpeITHINA KosiebaTenbHbIi KOHTYp. M300perenue paauo
A. C. ITonoBeiM. [TondaTue o paguocBszu. [IpumMeHeHne 31eKTpOMariuT-
IIpakTHYeckoe 3aHATHE
H3yuenue 3agucumocmu nepuooa Konedanuti HUmsAHo20 (Uil NPY#CUHHO20) MASAMHUKA OM OJIUHbL HUMU
(unu maccwl 2py3a).
CamocrosiTesibHAsi padoTa 00yYarOIMXCst
Hnoykmuenvie u eMKOCMHOe CONPOMUGIEHUsL 8 Yenu NepemMenHo20 MmoKa
CamocTrosiTesbHAsi padoTa 00yyarOIMXCst
Cocranenue pedepara «Pa3BuTHe SIEKTPOIHEPTETUKH B OMCKOM 001acThy.
CamocrosTenbHas padoTa 10 peleHuIo 3a1a4.
Hanwucanue coobmenuii 06 yuensix I'.I'epn, B.Pentren.
Hanucanue pedeparoB Ha TEMBI:
«Anexcanap CrenanoBud [lornoB — pycckuil yueHslid, H300peTaTeb paauoy,
«Pa3BuTHE CpPECTB CBSI3U U PAANO»,
«CoBpeMeHHas CIIyTHUKOBas CBA3bY,
«CoBpeMEHHBIE CPEJCTBA CBSI3NY,
«CoBpeMeHHas CIIyTHUKOBas CBA3bY,
«I1Ikana 3MeKTPOMAarHUTHBIX BOJIHY,
« DKonoruyeckue npoodaeMbl U BO3MOXKHBIE ITYTH UX PEILICHHSD)
Pa3zgen 5 Onruka
Tema 5.1 Coaep:xaHue yueOHOro MaTepuaJia

IIpupoaa cBera

Jlexknus 4.
CkopocTh pacnpocTpaHeHus cBeTa. 3aKOHBI OTPasKeHUs U NpejoMieHus cBeta. [lonHoe oTpaxkeHue.
Jlunzel. ['na3 kak ontuyeckas cucreMa. OnTudeckue mpruodopsl.

Tema 5.2
BoJsiHoBbIE
CBOIiCTBAa cBeTa

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst

HNuTtepdpepenuns ceera. KorepeHTHOCTb CBETOBBIX JIyU€ei.

NuTtepdepennius B Tonkux miaeHkax. [lomocer paBao# Tommuabl. Konbiia Herorona. Hc-
M0JIb30BaHKE MHTEPPEPEHIINU B HAYKE M TEXHUKE.

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst
Judpakuus cera. /ludpakuus Ha nieu B napauienbHbIX gydax. Judpaxmnmonnas pemerka. [lonarue o
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rosorpadun. [Tonspuzanus nmonepeyrsix BoyH. [lomsipusanus cBera. J[BoitHOE TydenpenoMIICHHE.
[Tonstponel.

CamocTrosiTesibHAsi padoTa 00yYarOIMXCs

Jucnepcus ceera. Buasl ciektpoB. CriekTpsl ucnyckanusi. CeKTpbl MOMVIOIIEHNUS.
YasTpaduoneroBoe u nHGpakpacHoe u3aydeHus. Perrrenosckue yun. MIx mpupoaa u
CBONCTBA.

CamocrosiTesibHAsi padoTa 00yYarOIMXCst

H3yuenueb uzobpasicenus npeomemos ¢ MoHKOU TUH3e.

H3zyuenue unmepgepenyuu u ougpaxyuu ceema.

I'padyupoexa cnekmpockona u onpedenerue OnuHbl 80JHbL CHEKMPANbHBIX TUHUL.

CamocrosiTeibHas padoTa 00y4aOIMXCA
Hanucanue pedeparoB Ha TeMBI:

« [TpumeHeHne HHPPAKPACHOTO U3ITyUCHHSD,
«YnpTpaduoneToBoe U3IyYeHUE U €T0 »,
«["onorpadus u ee npuMeHEHHEY,
«Jlndpaxiuys B HaIIEH KUZHIY,
«Onruueckue sBICHUS B IPUPOACY,

«CBeT — 2JeKTpOMarHiuTHAas BOJIHAY,

«CBeT — 2JeKTPOMarHuTHasl BOJIHAY.

Pazoen 6 . Inemenmul KAHMOGOU u3uUKU

Tema 6.1 CamocrosiTesibHasi padoTa 00ydarouuxcst
KBanToBas ontuka | KBantoBasi ontuka. KBantoBas runoresa [Imanka. ®oronsl. Buennuit hotosnexkrpudeckuii 3O QexT.
Buytpennuii porodadpdekr. Tumbl HoTo31€MEHTOB.

Tema 6.2 CamocTrosiTe/ibHasi padoTa 00yUYaloUIuXxcsi
®du3uka aToma ®dusnka aroma. Pazpurtre B3rIs110B Ha CTPOCHHE BellleCTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax
Bozopoaa. SAnepuas moaens atoma. OnbiTe D. Pezepdhopaa. Moaens aroma Bogopoaa o H. bopy.
KBaHTOBbIE reHEPATOPHI.

Tema 6.3 CamocTrosiTesibHAsi padoTa 00yYarOIMXCst

®uszuka atoMa n | Du3uKa aTOMHOr0 AApa. EcrecTBeHHAs pagoaKTUBHOCTh. 3aKOH Paln0aKTUBHOTrO pacnazaa. CrocoOsl

aTOMHOTIO siApa HaOJIIOJICHUS U PETUCTPAIINU 3apsDKeHHBIX dacTull. Dddekt BaBumoa — Yepenkopa. CTpoeHue
aToMHOro sijipa. Jleekt macchl, SHEprys CBA3M U YCTOWYMBOCTH ATOMHBIX siJiep. SaepHbIe peakium.
HckyccTBeHHas paanoakTUBHOCTh. JleneHue Tsokenbix saep. Llennas siaepHas peakius. Y npasisieMast
LenHas peakuus. Snepusiii peakrop. Ilo-
Jy4EeHHE PAJUOAKTUBHBIX U30TONOB U UX IPUMEHEHHUE. bruonornueckoe 1ecTBUE paliOaKTUBHBIX
U3JIydeHui. DeMeHTapHble yacTUlbl. A nepHble peakuuu. VickyccTBeHHasi paAMOaKTUBHOCTb. Jlenenue
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TsDKENbIX saep. Llennas ssaepHas peakuus. Ynpasisiemas LenHas peakius. SAaepHblid peakTop.
HonyquI/Ie PAAOAKTUBHBIX U30TOIIOB U UX IPUMCHCHUC. buonornueckoe ,Z[GI>'ICTBI/IG PAaAOaKTUBHBIX
W3JIy4YEeHUN. DJIeMEHTapHbIC YaCTHUIIBI.

CamocTrosiTesibHAsi padoTa 00yYarOIMXcst

Hanwucanue pedepaToB Ha TEMBI:

«AtomHas ¢usuka. 3oronsl. [IpuMeneHne paaroakTUBHBIX H30TOIIOBY,
«Urops BacunbeBnu KypuaTtoB — ¢u3uK, opraHu3aTop aTOMHOM HAYKH U TEXHUKH,
«Knaccudukanus u xapakTepUCTHUKHU 3JIEMEHTAPHBIX YaCTUL,

«KoHCTpyKIMS U BUIBI J1a3€POBY,

«Jla3epHble TEXHOJOTUH U UX UCIOJIb30BaHUEY,

«Makc ITnanky,

« MeToJ MEUEHBIX aTOMOB)Y,

« MeTo/1bl HaOMIOACHUS U PETUCTPALIMU PATUOAKTUBHBIX U3IIYYSHUH U 4aCTUI,
«Mopenu atoma. OnbiT Pesepdopray,

«Hunbe bop — oaun U3 co3nareneit COBpeMeHHOU (PU3UKIY,

«YTpaBiIIeMbIld TEPMOSIACPHBINA CUHTES),

« YCcKOpUTENH 3apsSKEHHBIX YaCTHI)

Pazgen 7. dpoaronusa Beenennoii

Tema 7.1 CamocrosiTeibHas padoTa 00y4arOIMXCA
CrtpoeHnue n Crtpoenue n pazsutue Beenennoii. Hama 3Be3qHas cucrema — ["anmaktuka. pyrue
pasBuTHE raiaktuky. beckoneunocts Beenennoii. [lonarue o kocmoinoruu. Pacmmpsromasics Bee-
Bcesiennoii. JneHHas. Mopens ropsuei Beenennoi. CTpoeHUE U TPOUCXOKICHHUE " aJlakTHK.
Tema 7.2 CamocrosiTe1bHas padoTa 00y4arOIMXCH
JBosIouMs 3Be31. | JBoJonus 38e31. ' mnoreza npoucxoxaenus CosHedHoi cucreMbl. TepMmosaepHbIi
I'mnore3a cunres. [IpobGiema TepmosiiepHoii sHEpreTUKU. DHeprusi CoiHIIA U 3Be3/1. DBOIONHS 3BE3/I.
MPOUCXOKIEHUS [Ipoucxoxaenne COJTHEUHON CUCTEMBI.
CouHevyHoOMH
CHCTEMBI.
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CamocrosiTesibHAsi padoTa 00yYarOIMXCst

Hanucanue pedeparos no temam:

«Benuyaiiime OTKpBITHS HU3HKIY,

«Bcenennas u TeMHas MaTepus»,

«Hukomait KonepHuk — co3aaTenb TeIMOLEHTPUIECKON CUCTEMBI MUPay,
«Hyxneocunres Bo BeeneHHOM»,

«ITmaneTsl COTHEYHOM CUCTEMBI,

«IIpoucxoxaenne CoTHEUHONU CUCTEMBIY,

«PoxieHre 1 3BONIONHUS 3BE311»,

«CoJHIle — MCTOYHUK JKU3HU Ha 3eMJiey

IK3aMeH

4

Bcero

16/200

J111st XapaKTepUCTUKH YPOBHS OCBOSHHSI YI€OHOTO MaTepraia UCTIONb3YIOTCS CIIEAYIONe 0003HAUYCHHS:

1. — o3HaKOMUTENBHBIH (y3HABaHUE paHEe U3YYEHHBIX 0OBEKTOB, CBOWCTB);

2. — peNpOAYKTUBHBIN (BBITOTHEHUE ACATEIBHOCTH 1O 00pa3ily, HHCTPYKIIMH WIIH MO PyKOBOJCTBOM)

3. - HpO,Z[yKTI/IBHBII\/'I (HHaHI/IpOBaHI/Ie H CaMOCTOATCIIbHOC BBIIIOJIHCHUEC NCATCIBHOCTU, pCHICHUC HpO6HeMHBIX 33.2[21‘1)
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3. YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBI IMCHUITJIMHBI
3.1. TpeOGoBaHusi K MUHUMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzanust y4eOHOM JUCHMIUIMHBI TpeOyeT Haauyusi KaOuWHeTa 1o mpoduiro
JTUCIUTUIUHBIL.
OO06opynoBanue yueOHOro kabuHera.
- Me0eJh TI0 KOJIMYECTBY CTYICHTOB,
- JTOCKa,
- HarJISITHBIC TTIOCOOUS, TUIAKTUICCKUE CPEICTBA.
TexHuueckue cpencTra 00yueHus:
- IEPCOHATbHBIE KOMITBIOTEPHI,
- MyJIbTUMEANA-TIPOEKTOP,
- nporpammuoe obecreueHue (Linux Mint, Apache OpenOffice, Kaspersky Anti-Virus
(ITpoOnas Bepcus), Koncynerant [lnroc, 6paysep).

3.2. UudopmaumnonHoe odecnevyeHue 00yueHust
Ilepeuyensn PeKOMEeHIyeMbIX Y4eOHbIX U3/1aHU, HNuTepHer-pecypcos,
JAOTOJIHUTEIbHOM JIMTEPaATyPhI

OcCHOBHbIE HCTOYHUKH:
1. Kanawnuxos, H. Il ®usuka: y4eOHMK W  TPAKTUKYM IS CPEIHETO

npodeccuonanbaoro obpaszoBanus / H. 1. Kamamuaukos, C. E. MypaBbeB. — 2-¢
u3a., nepepad. u gom. — Mocksa: UznatensctBo FOpaiir, 2023. — 496 c. —
(ITpodeccruonanbHOe 00pa3oBaHKE).

2. Bacunves, A. A. ®usuka. bazoBbiii ypoBeHb: 10—I11 kiaccel: ydeOHHUK st
CpeaHero oOrero oOpazoBaHus / A. A. Bacuibes, B. E. ®enopos,
JI. JI. XpamoB. — 2-¢ wu3na., ucnp. u jgon. — Mocksa : U3parenscTtBo HOpaiir,
2023. — 211 c. — (O6mie06pazoBaTEIbHBIN IUKN).

JlonotHUTE IbHbIE HCTOYHUKH:

1. ®upco, A. B. ®dusuka mia npodeccuid U CHEHUATBHOCTEH TEXHUYECKOIO U
€CTECTBEHHO-HayuyHoro mnpodume: yueOnuk / A. B. dupco ; pem. T. W.
Tpodumosa. - 7-e uzn., crep. - M. : Akagemus, 2014. - 352 ¢

2. Axumenko C. b. ®usuka u ecrectBo3Hanue. [Ipaktruueckue paboThl [ DIEKTPOHHBIN
pecypc] : yue6. mocodbue / C.b. Akumenko, O.A. ABopyk. - M.: 1| PUOP: HUI]
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4. KOHTPOJIb U OIIEHKA PE3YJIbBTATOB OCBOEHUA JUCIHUIIJIMHBI

KOHTpOJIB N OLCHKa PE3yJabTaTOB OCBOCHHA AUCHUILIMHBI OCYIOCCTBIIACTCA
npernogaBarcjicM B IPOHOCCCC IMPOBCACHUA TCOPCTHUUCCKHX, ITPAKTHYCCKUX SaH}ITI/Iﬁ, a

TAaKXXEC BBIITIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I WHIWBUYAJIbHBIX SaﬂaHHﬁ.

PesyabTaTsl 00yyeHus

®opMBbI U MeTO/IbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHs

OcBoenue conaepxaHusg y4YeOHOH  AUCIUTUTHMHBI
«Du3ukay 00ecreynBaeT JOCTHIKEHHE CTyICHTAMU
CJIEIYIOIINX PE3yJIbTaTOB:

JIHYHOCTHBIX:

- YCTOMYMBBIM ~ HMHTEpEC K  HUCTOPUM U
JTOCTHDKCHHSIM B OOJIaCTH  €CTECTBEHHBIX HAYK,
9yBCTBO TOPJIOCTH 3a POCCHUHCKHE ECTECTBCHHBIE
HayKH,

- TOTOBHOCTh K TMPOJODKCHHUIO 00pa3oBaHms,
MOBBIICHUIO  KBaIM(QUKAMK B HM30paHHOM
npodeCcCuOHATBHON eITEIbHOCTH c
KCIIOJIb30BAHMEM 3HAHHMH B 00JIACTH €CTECTBEHHBIX
HayK;

- 00BEKTHUBHOE OCO3HAaHHE 3HAYNMOCTH
KOMITETEHIIM B 00JacTH €CTECTBEHHBIX HAYK IS
YyeloBeka M o0IecTBa, YMEHHE HCIOJIb30BaTh
TEXHOJIOTUYECKHE JOCTIKEHUS B 00JacTu (PU3UKH,
JUTSI TIOBBIIICHHUS] COOCTBEHHOTO MHTEIJICKTYaIbHOTO

pa3BUTHs B BBIOpaHHOH  TIpodecCHOHATHLHON
NesITeNIbHOCTH;

—  yMEHHME  MpoaHaIM3UpOBaThb  (UINYECKUE
MpOIeCChl B OKPY’KAIOIIEH cpene, OBITOBOW W

HpOI’ISBOI[CTBGHHOfI ACATCIIBbHOCTH YCJIOBCKA,

- T'OTOBHOCTH CaMOCTOSATCIIBbHO ,Z[O6I>IBaTI> HOBBIC
Uit cebsi  eCTECTBEHHOHAay4HbIE  3HAHHUS  C
HCIOJIb30OBAHUECM IJId 9TOIr0 JOCTYIMHBIX HCTOYHUKOB
nH(popManuu;

- YMEHHME YNPAaBISATh CBOEW MMO3HABATEIBLHOM
ACATCIIbHOCTBIO, IMPOBOAUTL CaMOOLCHKY YPOBHSA
COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

—  yMeHHe BBICTpanuBaTh KOHCTPYKTHBHbIE
B3aMUMOOTHOIICHUA B KOMAHJC MO PCIICHUIO O6H_II/IX
3a/1a4 B obsactu pU3MKY;

MeTanpeJIMeTHbIX:

- OBJIAACHUC YMCHUSIMHU U HABBIKAMU PA3JIMIHBIX
BUJIOB TIO3HABATENbHOMN A€ATEIbHOCTH ISl U3yUEHUS
¢bu3uKu 1 PU3MUECKUX MPOIIECCOB;

- MNPUMCHCHUC OCHOBHBIX MCTOJOB IIO3HAHUA
(HaOmroeHusl, HAYYHOTO  OKCIEpUMEHTa) IS
M3YYEHUS Pa3IMYHBIX CTOPOH (PU3UYECKON KapTHHBI
MHpa, C KOTOPHIMH BO3HHKAeT HEOOXOAMMOCTh
CTAJIKMUBATHCS B MPOQPECCHOHATBHOU cepe;

- YMEHHE  OIpeAciaATb LeIu W 3a1a4ud

NESTEILHOCTH, BBIOMpATh CpEICTBA JUII WX

YCTHBIE W  THUCBMEHHBIE  ONPOCHl  Ha
TCOPETHYECKUX W IPAKTUYECKUX 3aHATHIX
(BxoaHBIC U (PPOHTANIEHBIE);

CEeMMHAPBbI, TUCITYTHI, IPAKTUYECKUE 3aHATHUS;
B3aMMHBIA KOHTpPOJIb MpU padoTe B mapax u
MaJIbIMH TPYIITIaMU;

CaAMOKOHTPOJIb TEOPETHUYECKUX 3aHATHH U
MPOBEpPKa CaMOCTOSITEIbHOM BHEAYJIUTOPHOM
paboTshl;

HaOJroIeHne, HHTepIpeTalus pe3yabTaToB U
9KCIEepPTHAs OIICHKA IEATeNbHOCTH
oOyyaromuxcs  Ha  TPAKTUYECKUX U
TEOPETHUCCKHUX 3aHATHIX;

IO  3aBEpIICHHIO  Kypca  NPOBOJHUTHCS
T epeHIMPOBaHHBIA  3a4eT B  paMKax
POMEXYTOYHON aTTECTAIlMN CTYICHTOB.
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JTOCTHKEHHS Ha MPAKTUKE;
— YMEHHUE HUCIOJIb30BaTh PA3JIUYHbIE UCTOUYHUKHU
JUIS TIOYYEeHHs] €CTeCTBEHHOHAY4YHOM HHGOpManuu
U OILICHUBATh €€ JOCTOBEPHOCTh I JOCTHUXKEHUS
MTOCTABJICHHBIX IIeJIed U 3a/1a4;

NnpeIMeTHBIX:

— c(hOpMHUPOBAHHOCTH MpeACTaBICHUI 0
LIEJIOCTHOM  COBPEMEHHOM  €CTECTBEHHOHAYYHOMH
KapTUHE MHUpa, NPUPOJE KaK €IUHOW LEIOCTHOU
CUCTEME, B3aWMOCBS3M 4YeJIOBEKa, MPUPOIBl U
o01ecTBa, MIPOCTPAHCTBEHHO-BPEMEHHBIX
MaciuTabax BceeneHHoi;

- BJIQJICHUE 3HAHUSMU O Haumbojee BaXKHBIX
OTKPBITHSIX W JOCTHKCHHUSX B oOnactu (pusmkw,
MOBJIMSIBIIUX HA HBOJIIOLMIO TPEACTAaBICHUN O
MPUPO/JIE, HA Pa3BUTHUE TEXHUKHU U TEXHOJIOTHIA;

— chOPMUPOBAHHOCTh ~ yMEHHSI  MPUMCHSITH
€CTECTBCHHOHAYYHBIC 3HAHUS ISl  OOBSCHEHUS
¢bu3nyecKkux  SIBICHUH, COXpaHEHUs  370pPOBbs,
oOecneucHUs OC30MACHOCTH JKM3HEIEITCIbHOCTH,
OepeXKHOr0 OTHOILLIEHUS K MPUPOJE, PALlMOHAIBHOTO
MIPUPOJIONONIB30BAaHNUS, a TAaK)KE BBIMOJIHEHUS] POJIU
IpaMOTHOTO IOTPEOUTES;

— c(hOpMHUPOBAHHOCTH MpeACTaBICHUI 0
Hay4YHOM METOJI€ MO3HAHUS HPUPOABI M CPEICTBaX
M3Y4YeHHs] MeraMupa, MakpoMupa ¥ MHUKpPOMHPA;
BJIAJICHUE npueMaMu €CTECTBEHHOHAYYHBIX
HAOJNIOEHNH, OMNBITOB, HCCIEOOBAHHUNA M OIICHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTATOB;

— BJIQJICHUE MTOHSITHIHBIM anmapaTom
€CTECTBEHHBIX HayK, TIO3BOJISIOLINM [103HABATH MHUP,
y4acTBOBATh B JTUCKYCCHUSX no
€CTECTBEHHOHAyYHBIM  BOIIPOCaM,  HCHOJIb30BaTh
pa3uyHbIe HUCTOYHUKH uHbOpMaIUu TUTSE
MOATOTOBKH  COOCTBEHHBIX PAbOT, KPUTHUYECKH
OTHOCUTBCSI K coobmenusMm CMMU, coxepxanium
Hay4YHYI0 HH(GOPMAITHIO;

- c(hOpMUPOBAHHOCTh yYMEHUI MOHUMATh
3HQYUMOCTb €CTECTBEHHOHAyYHOTO 3HAHUSA JJIs
KaKXIOr0  YeloBeKa  HE3aBUCUMO  OT  €ro
npodecCHOHATLHON  JEATENBHOCTH,  pa3inyaTh
(bakThl U OIEHKH, CPAaBHUBATh OILICHOYHBIE BBHIBOJBI,
BUJIETb UX CBSI3b C KPUTEPUSIMH OLEHOK M CBS3b
KPUTEPHUEB C ONPEJEICHHON CUCTEMOM IIEHHOCTEI.
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XapaKTCpI/ICTI/IKa OCHOBHBIX BHUJOB y‘lC6H0ﬁ JCATCIBHOCTH

CTYJICHTOB

Coaep:xanue o0yueHunst

XapakTepucTHKAa OCHOBHBIX BH/I0B y4eOHOM 1eATeIbHOCTH
CTYIECHTOB

Bsenenue

YMeHHs NOCTAaHOBKU LIENIeN IeATEIbHOCTH, INIAHUPOBAHUS
COOCTBEHHOM JESATEIBHOCTH JJIsl JOCTHKEHUS TOCTABIEHHBIX
LeJIel, MpeIBUACHUS BO3MOXKHBIX PE3yJIbTaTOB ATUX JCHCTBUH,
OpraHM3ali CAaMOKOHTPOJIS U OLIEHKH IOTYyYEHHbIX
pe3ynbTaroB. PazBuTue ciocoOHOCTH SICHO M TOYHO M3J1araTh
CBOU MBICJIH, JIOTHYECKA 00OCHOBBIBATH CBOIO TOUKY 3PCHHS,
BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHHUKOB,
IIpU3HaBas IPaBO APYTOro YejIoBeKa HA HHOE MHEHHUE.
[IpousBenenue namMepeHus: GU3NYECKUX BETUUYHUH U OLIEHKA
rpaHulbl TOrpeHocTell n3mepenui. [IpencraBnenne rpaHuLbl
MOTPEUIHOCTEH U3MEPEHUH PH MOCTPOSHUH IpadUKOB. Y MEHHE
BBICKA3bIBaTh TUIIOTE3bI sl 0ObSICHEHUS HA0JI01aeMBbIX
SABJICHUHM. Y MEHUE IpeIaraTb MOJEIH SIBJICHUN. YKa3aHue
IpaHull IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. M3noxenue
OCHOBHBIX II0JIOKCHUI COBPEMEHHON HayYHOU KapTUHBI MUpA.
[IpuBeneHne NpuUMepOB BIUSHUS OTKPBHITUHN B GU3KKE Ha
IIPOrpecc B TEXHUKE U TEXHOJIOTMU ITPOU3BOJICTBA.
Wcnons3zoBanne MHTEpHETA U151 TOMCKa MHGOPMAITIH

1. Mexanuka

Kunemaruka

IIpencraBieHre MEXaHUUECKOTO ABM)KEHUS T€la YPABHEHUSIMU
3aBHCHUMOCTH KOOPAMHAT U MPOECKIUEN CKOPOCTH OT BPEMEHH.
[IpencraBineHre MEXaHMUECKOTO JBMXKEHUS Teja rpadukaMu
3aBHCHUMOCTH KOOPAMHAT U MPOECKIUEN CKOPOCTH OT BPEMEHH.
Onpenenenne KOOpAUHAT IPOUEHHOIO ITyTH, CKOPOCTH U
YCKOpEHHMs Tella 10 rpadukaM 3aBUCUMOCTH KOOPJIUHAT U
IIPOEKIMI CKOPOCTH OT BpeMeHU. OnpeieneHne KoopJuHaT
IIPOMJCHHOIO ITyTH, CKOPOCTH M YCKOPEHUS TeJIa 110
YPaBHEHUSIM 3aBUCUMOCTH KOOPAMHAT U IPOEKLUN CKOPOCTH OT
BpeMmeHH. [IpoBeieHne CpaBHUTEIBLHOTO aHAIN3a PABHOMEPHOTO
U PaBHOIIEPEMEHHOI'O IBHXKCHUH. YKa3aHUE UCIIOIb30BaHUs
MIOCTYNATEJIBHOTO U BPALIATEIbHOTO IBHKECHUM B TEXHUKE.
[Tpuobperenue onbiTa pabOTHI B IPYMIIE C BHIIOTHEHUEM
Pa3IMYHBIX COIMATBHBIX poJsieil. PazpaboTka BO3MOKHOM
CUCTEMBI IEHCTBUI U KOHCTPYKIUH JJIs1 SKCIIEPUMEHTAILHOTO
OlIpeZieNICHUsI KNHEMaTH4eCKUX Benu4uuH. [Ipencrasienne
uHpOpMaIMY O BUAAX JIBUKCHHUS B BUI€ TAOIHIIBI

3aKOHBI COXpPaHCHUS B MCXaHUKEC

[IpumeHeHne 3aK0Ha COXPAHEHUSI UMITYJIbCa JJI BBIYUCIICHUS
U3MEHEHUN CKOPOCTEH Tell IIPU UX B3aUMOACUCTBUSAX.
N3mepenne paboThl CHUJT M K3MEHEHHE KHHETHYECKON YHEPTUHN
Tena. Berurcnenne paboThl CHII M MI3MEHEHUS! KWHETUYECKOM
SHEPTruM Tena. Beruucienre noTeHnaibHON YSHEPTUH TEN B
rpaBUTallMOHHOM ToJie. OnpeneneHue NoTEHIMAIbHON SHEprun
yrpyro neopMHUpOBAHHOTO TeJIa 10 U3BECTHOM edopmaruu u
XKecTKocTH Tena. [IpruMeHeHne 3akoHa COXpaHeHus
MEXaHMYECKOI 3HEepPTruu MpH pacuerax pe3ybTaToB
B3aMMOJCICTBUI T€J rPaBUTALIMOHHBIMU CUJIa- MU U CUJIAMU
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YOPYrocTd. YKa3zaHue IpaHyl] IPUMEHUMOCTH 3aKOHOB
MEXaHUKH. YKa3zaHue y4eOHbIX AUCLUMILUINH, IPH U3yUYECHUN
KOTOPBIX UCIOJIb3YIOTCS 3aKOHBI COXPaHEHMSI

2. OCHOBBI MOJICKYJIIPHON (DM3UKH U TEPM

OCHOBBI MOJIEKYJIIPHOU BrinonHenue sKCcrepruMeHTOB, CIyKaluX i 000CHOBAHUS
KUHETUYECKON TEOPHH. MoJIeKyJIsipHO-KuHeTHueckoi Teopun (MKT). Pemenue 3amau ¢
WneanbHblii ra3 IIPUMEHEHUEM OCHOBHOI'O YPaBHEHUSA MOJIEKYIISIPHO-

KUHETUYECKOHN Teopuu ra3oB. OnpenesieHrue napaMeTpoB
BEIIECTBA B ra3000pa3HOM COCTOSIHUY HAa OCHOBAaHHMH YPABHECHHUS
COCTOSIHMS MealIbHOrO ra3a. Onpezaenenue napaMmeTpon
BEIIECTBA B ra3000pa3HOM COCTOSIHUU U TIPOUCXOSIIINX
niporieccoB 1o rpadukam 3aBucumoctu p (T), V (T), p (V).
DkcniepuMeHTaNbHOE HccaenoBanue 3asucumoctu p (T), V (T),
p (V). IIpeacrasienue B Buse rpagmkoB H30XOPHOTO,
M300apHOT0 U U30TEPMHUYECKOTO POIeccoB. Brruncienne
CpeHEeW KUHETUYECKON SHEPTUHU TEIIIOBOTO JIBHXKEHHSI MOJIEKYJI
10 U3BECTHOU TEMIIepaType BeleCcTBa. BrICKa3bIBaHKE TUIIOTES
U1 00bACHEHUsI HAOMI0JaeMbIX SIBJICHUN. YKa3aHHe TPaHUI]
MIPUMEHUMOCTU MOJICIIU «UACaJIbHBIN ra3» u 3a- KoHoB MKT

OCHOBBI TEPMOIMHAMUKH H3Mmepenne KoJIM4ecTBa TEIUIOTHI B IPOLECCaxX TEIUIONEPEIadH.
PacueT konuuecTBa TEIUIOTHI, HEOOXOAUMOTO JIS
OCYILIECTBIICHUS 3aJaHHOIO IIPOLecca € TEIUIONEPEIaueH.
Pacuer u3mMeHeHus: BHYTpEHHEH SHEPTUU Tell, paboTHI U
IIEPEJTaHHOT0 KOJNYECTBA TEIUIOTHI C UCIIOIb30BAHUEM IIEPBOTO
3aKOHA TepMOAMHAMUKH. PacueT paboThl, COBEPIICHHOI ra3oMm,
o rpaduky 3aBucumoctu p (V). Beraucnenue paboTs rasza,
COBEpILICHHOM NPU U3MEHEHUU COCTOSIHUS 110 3aMKHYTOMY
nukiny. Beraucnenne KIIJ mpu coBepiieHnu ra3om paboThl B
IpoLeccax U3MEHEHHs COCTOSHUSA 110 3aMKHYTOMY LIUKITY.
OOBsicHEHHE PUHIUIIOB I€HCTBUS TEIUIOBBIX MAILINH.
JleMoHCTpanus posid GU3MKU B CO3TAHUU U
COBEPLICHCTBOBAHNN TEIUIOBBIX ABHUrarenei. Msnoxenue cytu
HKOJIOTHYECKUX MPOoOIIeM, 00yCIOBIECHHBIX PA0OTOM TEIIOBBIX
JBUTATEJICH U MPENIOKEHUE IIYyTH X PEIICHUs. YKa3aHue
I'paHull IPUMEHUMOCTH 3aKOHOB TEPMOAMHAMUKH. Y MEHUE
BECTH JHAJIOT, BHICIYIIMBAaTh MHCHHE ONIIOHEHTA, y4acTBOBATh B
JUCKYCCHH, OTKPBITO BbIpaXkaTb U OTCTaUBATh CBOIO TOUKY
3peHHsl. YKa3aHHe y4eOHBIX AUCLUILINH, IPU U3yUYEHUH
KOTOPBIX UCTOJIB3YIOT yueOHbIN MaTeprai « OCHOBBI

TEPMOJUHAMHUKN
CaolicTBa nIapoB, JKUJKOCTEH, N3mepenne BIaxxHOCTH BO3ayxa. Pacuer koaudecTBa TEIUIOTHI,
TBEPABIX TEI HE00XOAUMOTrO I OCYILECTBIEHHS ITPoLecca Nepexoaa

BEILECTBA U3 OJTHOI'O arperaTHOrO COCTOSIHUS B APYTO€.
DKCIEpUMEHTAIBHOE HCCIIEOBAHUE TEIIOBBIX CBOMCTB
BeulecTBa. [IpuBeaeHne NpuMeEpPOB KallMJUIIPHBIX SIBJIICHUN B
ObITY, IpHUpoie, TexHuke. McecnenoBanue MexaHnuecKux
CBOMCTB TBepAbIX Tel. [Ipumenenue Gpu3nueckux NOHATHH U
3aKOHOB B yUeOHOM MaTepuaje npopecCHOHANIbHOIO XapaKkTepa.
Hcnons3oBanue MuTepHETa 1715 ToMcKa WH(OpMALIUU 0
pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEPbIX U
aMOp(HBIX MaTepHaIOB

3. DaeKkTpoJuHaAMUKa

QHGKTpOCTaTI/IKa Brrunciaenue cui B3aI/IMO,Z[€I\/'ICTBI/ISI TOYCYHBIX SJICKTPUICCKUX
3apsAg0B. Brranciaenue HAIIPSAXKCHHOCTHU BJICKTPUYCCKOI'O MOJIA
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OJIHOT'O U HECKOJIBKMX TOYEUYHBIX JIEKTPUUYECKUX 3aps0B.
Brruncnenue noreHuana 3JIeKTpUIecKoro Mot OAHOro U
HECKOJIBKUX TOYEUHBIX DJIEKTPUUYECKUX 3apAn0B. i3mepenue
Pa3HOCTH NOTCHIMANIOB. M3MepeHne SHEpIuH IIEKTPUYECKOTO
II0JIs 3apsKEHHOT0 KOHCH CAaTOpa. BeunciieHne sHeprun
JIEKTPUUYECKOTO MOJIS 3apsKEHHOr0 KOoHAeHcaTopa. PazpaboTka
IIJIJaHA ¥ BO3MOXKHOU CXEMBI IEUCTBUHI IKCIIEPUMEHTAIBLHOIO
OIIpEeAEIICHUS DJIEKTPOEMKOCTH KOHACHCATOPa U
JTUDJIEKTPUYECKON IPOHUIIAEMOCTH BeulecTBa. IIpoBenenue
CPaBHMUTEJIBHOTO aHAJIN3a TPAaBUTALIMOHHOTO U
JIEKTPOCTATHYECKOIO MOJIEH

ITocTOSHHEIN TOK

N3MepeHnne MOIHOCTH AJeKTpuueckoro Toka. Mamepenune 3J1C
Y BHYTPEHHET 0 CONPOTUBIICHUS UCTOYHUKA TOKA. BulnonHeHune
pacyeToB CHJIbI TOKA U HANpPSHKEHUI Ha ydyacTKax
anekTpudeckux nerneid. OObsICHEHUE HA IPUMEpe
AIEKTPUIECKOH 11enH ¢ n1ByMs ucrounukamu Toka (3J1C), B
KaKOM CJTy4ae UCTOYHHUK DJIEKTPHUECKON SHeprun paboTaer B
peXHUMe reHepaTopa, a B KAKOM — B PEKHUMe OTpeduTers.
Ornpenenenue TeMrepaTypbl HUTH HakaluBaHus. M3amepenue
AJIEKTPUYECKOTO 3apsiaa eKTpoHa. CHATHE BOJIbTaMIIEPHOU
XapaKTepUCTUKU auoja. [IpoBeeHre CpaBHUTENBHOTO aHAIM3a
MOJIyIIPOBOIHUKOBBIX TUOJOB U TpHO0B. Vcronb30Banue
WuTepHera aiis norcka HHPOPMAIUH O TIEPCIIEKTUBAX PA3BUTHS
MOJIyIIPOBOTHUKOBOM TEXHUKHU. Y CTAHOBKA IPUYHUHHO-
CJIIECTBEHHBIX CBSI3€i

MarauTHbIC SBICHUS

N3mepenne MHAYKIIMY MarHUTHOTO 1OJ1s. Berancienue cui,
JEHUCTBYIOIIMX HA MPOBOAHUK C TOKOM B MarHUTHOM MOJI€.
Brrunciienue cui, A€HCTBYIONUX Ha AIEKTPUUECKUN 3apsi,
JBHKYILIHICS B MArHUTHOM ToJie. MccnenoBanue siBIeHUM
3JEKTPOMArHUTHON MHIYKIMU, CAMOMHAYKIUHU. Beruncinenue
SHEPTUU MarHUTHOTO 1oJisA. OObSICHEHNE IPUHIINIIA TCHCTBUS
anekTpoasurarens. O0bsiCHeHHEe TPUHILINIIA AeHCTBUS
reHepaTopa EKTPUUECKOr0 TOKa U 3JIEKTPOU3MEPUTEIbHBIX
npuoopoB. OOBsICHEHNE IPUHITUIIA TCHCTBUS MaccC-
criektporpada, yckopuTenei 3apsukeHHbIX yacTuil. OObsiCHeHNE
POJIM MATHUTHOTO ITOJISI 3€MJIU B )KU3HHU PACTEHUN, )KUBOTHBIX,
yenoBeka. [IpuBegenne npumMepoB NpakTUUECKOTO MPUMEHEHUS
W3YUYEHHBIX SBICHHUH, 3aKOHOB, TPHOOPOB, YCTPOUCTB.
[IpoBenenune CpaBHUTENBHOTO aHAJIN3a CBOWCTB
3JEKTPOCTATUYECKOT0, MATHUTHOTO U BUXPEBOTO
aNeKTpudecKuX mnosei. OObsICHeHNEe Ha MPUMEPE MATHUTHBIX
SBJIEHUH, ToYeMy (PU3UKY MOXKHO paccMaTpUBaTh Kak
METaIUCLHUILIUHY

4. KonebaHus 1 BOJIHEI

MexaHunueckue KojicbaHus

HccnenoBanue 3aBUCUMOCTH TiepUoAa KojaeOaHui
MaTeMaTHYEeCKOT0 MasTHHKA OT €ro JJIWHBI, MaCChI M
aMILUTATYABI KoJieOanuii. VccenoBanue 3aBUCUMOCTH TIEpHOA
KoJieOaHUH Tpy3a Ha IPY>KUHE OT €r0 MACChl U KECTKOCTH
MPY>XUHBL. BeraucieHne neproja KoieOaHuii MaTeMaTHIECKOTO
MasITHUKA M0 U3BECTHOMY 3HAYEHUIO €r0 JJIMHBI. Beruucienue
nepuoja Kojebanuii rpy3a Ha Mpy>KUHE 10 U3BECTHBIM
3HAYEHHSIM €T0 MACChl M )KECTKOCTH MPY>KUHBI. BeipaboTka
HABBIKOB BOCIIPUHUMATh, aHATM3UPOBATh, IepepadaThiBaTh U
MIPEABSIBIATH HHOOPMAITUIO B COOTBETCTBHUH C MTOCTABICHHBIMHU
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3agauami. [IpuBeneHre npuMepoB aBTOKOJIEOATETbHBIX
MEXaHHYECKUX cucTeM. [IpoBeieHue KitaccuuKaum
KOJIeOaHu M

Yrpyrue BoJgHbI

N3Mepenne 1JiMHbI 3BYKOBOM BOJIHBI IO pe3yJibTaTaM
HabmoaeHni nHTepdepeHnn 3ByKoBbIX BosH. Habmonenue u
00BsCHEHHE SIBJICHUIN MHTEpPEPEHITNHN U TUPpaKITun
MeXaHU4ecKuX BouH. [IpencraBnenue obnacteil mpuMeHEeHUs
YJIBTPa3ByKa U NEPCIEKTUBBI €70 MCIOIb30BaHUS B PAa3JINYHbIX
00J1acTsX HAyKH, TEXHUKH, B MenuIuHe. M3noxenue cytu
HKOJIOTUYECKUX MTPOOJIEM, CBA3aHHBIX C BO3JACHCTBUEM 3BYKOBBIX
BOJIH HAa OPT'aHM3M U€JIOBEKa

DeKTpOMarHuTHbIE KoJIeOaHUs

Habmonenue ocuusmiorpaMm rapMOHUYECKUX KOJIeOaHUN CHITBI
TOKa B 1ienH. MI3mMepeHne 3J1eKTpOeMKOCTH KOHIEHCAaTOopa.
N3mepenne MHAYKTUBHOCTb KaTylmku. MccnenoBanue siBiaeHus
ANEKTPUYECKOTO PE30HAHCA B I1OCJIE0OBATEIBHOM LIETIH.
[IpoBenenue ananoruu Mex1y GU3NYECKUMH BEIMYNHAMH,
XapaKTEepU3yIOLIMMH MEXaHUUECKYIO U 3JIEKTPOMATrHUTHYIO
KosebaTenbHble cucTeMbl. PacueT 3HaueHui CUIIBI TOKA U
HaIpsDKEHUS Ha 3JIEMEHTaX LENU EPEMEHHOTO TOKA.
HccnenoBanue npuHIMNA ISHCTBUS TpaHCHOpMaTopa.
HccenenoBanue npuHIUNa IEUCTBUSA T€HEPATOPA IIEPEMEHHOIO
tToka. Mcnons3oBanne MHTEpHETA U1l TOMCKa HHGOPMAITHH O
COBPEMEHHBIX CII0C00aX Mepeaun JIEKTPOIHEPTUU

BJ'ICKTPOMaFHI/ITHBIe BOJIHBI

OcymecTBieHue pagronepesadd U paauonpreMa.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO
MOOHIIBHOTO TenedoHa. Pa3BuTHe IEHHOCTHOTO OTHOIICHUS K
M3y4aeMbIM Ha ypokax (GU3UKU 00BEKTaM U OCBaHBAEMbIM
BUIaM JiesiTenbHOCTH. OOBsICHEHHE TPUHINITHAIBHOTO
pa3IuYMs PUPOJIBI YIIPYTHX U 3JEKTPOMArHUTHBIX BOJIH.
N3noxeHne CyTH SKOJIOTHIECKUX Mpo0IIeM, CBI3aHHBIX C
3JIEKTPOMArHUTHBIMH KoJieOaHUsIMU U BoJHaMU. OObsicHeHNE
POJIH 3JIEKTPOMAarHUTHBIX BOJTH B COBPEMEHHBIX HCCIICTOBAHUAX
Bceenennon

5. OnTtuka

IIpupona ceera

[IpumeneHne Ha TPaKTHKE 3aKOHOB OTPAYKEHUS U MTPETOMIICHUS
CBETa MpH penieHuu 3aaad. OnpeaesieHne CreKTpaibHbIX
rpaHuLl YyBCTBUTEIBHOCTH YEJIOBEUECKOTO IJ1a3a. Y MEHUE
CTPOUTH N300pakeHUs MPEIMETOB, JaBaeMble JTMH3aMu. Pacuer
paccTosiHUS OT JTUH3BI 10 U300pakeHus mpeameTa. Pacyer
ONTHUYECKOU CHIIBI JINH3BL. V3MepeHue GoKyCHOTO pacCTOSHUS
JH3bl. VicnipiTaHue Moiesield MUKPOCKOIA U TEIECKOIA

BoiHoBEIE cBOMCTBA cBETA

HaGntonenue siBneHust uHTEp)EpPEHINH 3JIEKTPOMAarHUTHBIX
BoJIH. Habntonenue siBineHns audpakiuuu 31eKTpoMarHuTHBIX
BoJIH. Habonenne siBjeHus NOspU3aiuy 3JI€KTPOMAarHUTHBIX
BOJIH. I3MepeHne AHbI CBETOBOM BOJIHBI 110 pe3yJibTaTaM
HabmoaeHus sBienus uurepdepenunu. Habmonenue sBieHus
mudpakuuu ceera. HabmoeHue siBieHus Nosipu3aiy u
nucrnepcuu ceera. llouck pa3nuduil 1 CXOACTBA MEXIY
IU(PPaKIUOHHBIM U TUCIIEPCUOHHBIM criekTpaMu. [IpuBenenune
MIPUMEPOB TOSBJICHUS B IPUPOJE U UCIIOIB30BaHUS B TEXHUKE
ABJICHUH MHTephEepeHINH, TU(PPaKIIH, TOIAPU3ALUN U
aucrepcuu certa. [lepeunciienne MeToJ0B O3HAHUS, KOTOpBIE
WCIIOJIb30BaHBI TP U3YUCHUH YKA3aHHBIX SBJICHUN

6. Di1eMeHTbl KBaHTOBOI
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KBaunroBas ontuka

Habmtonenue goroanexkrpuueckoro spdpexra. O0bsicHeHEe
3aKk0HOB CTOJIETOBA HA OCHOBE KBAHTOBBIX IIPE/ICTABICHHUMN.
Pacuer MmakcuMabHOW KUHETUYECKON SHEPTUU IIEKTPOHOB IIPU
dboToanexkrpuueckoM pdexre. Onpenenenne padboThI BBIX0AA
3JIEKTPOHA IO TpaUKy 3aBUCUMOCTH MaKCUMaJIbHON
KMHETHYECKOW SHEPTUU (POTOIIEKTPOHOB OT YACTOTHI CBETA.
W3mepenue paboThl BeIXOAA AneKTpoHa. [lepeuncnenue
IpUOOPOB YCTAaHOBKH, B KOTOPBIX IPUMEHSETCS
06e3uHepIMOHHOCTH (hoTodPdekTa. OObsicCHEHHE
KOPITyCKYJISIPHO-BOJIHOBOT'O 1yajli3Ma CBOMCTB (DOTOHOB.
OOBsicHeHHE POJIM KBAHTOBOM ONTHUKU B Pa3BUTUU COBPEMEHHON
(1056370031

duzuka aroma

HaGmoienne nuHeHYaThIX CIeKTPoB. PacyeT 4acTOThI U JUTUHBI
BOJIHBI HCITYCKaeMOT0 CBETa IPH MEPEX0/ie aToMa BOJ0POJIa U3
OJTHOTO CTAllMOHAPHOTO COCTOSIHUS B Jipyroe. OObsicHEeHUE
MIPOUCXOXKACHUS JIMHENYATOT0 CIIEKTpa aToMa BOJI0pPOJia U
paznuyus JTMHEHYAThIX CIIEKTPOB PA3JIMYHbBIX TA30B.
Uccnenosanue nuHeityaroro cnekrpa. MccnenoBanue npuHIUIna
paboThI TIOMUHECLIEHTHOH Jammbl. Habmioienrne n 00bscHeHNe
NpuHIMNA AericTBus nazepa. [IpuBenenne npumepon
WCII0Ib30BaHUs JIa3epa B COBPEMEHHON HAyKe U TEXHHKE.
Ucnons3zoBanne MHTEpHETA U1 TIOMCKA WH(DOPMAITUH O
MepCHEeKTHBAX MPUMEHEHHS Jiazepa

®du3uKa aTOMHOTO f1pa

Hab6mronenue TpekoB anbga-gacTuil B kamepe Bruibcona.
PerucrpupoBanue siiepHbIX U3TYYEHUHN C TOMOIIBIO CUETYMKA
I'efirepa. Pacuer sHepruu cBsizu aTOMHBIX saep. OnpeaeneHue
3aps/ia 1 MacCOBOTO YHCJIa aTOMHOTO siIpa, BO3HUKAIOIIETO B
pe3yabpTaTe palOaKTUBHOIO pacrajia. Beraucienue sHepruu,
0CBOOOKJAIOIIEHCS TIPH PaInOAKTUBHOM pacra/ie.
Onpenenenne NpoayKTOB SAECPHON peakiyu. Beraucienue
SHEPTUH, OCBOOOKIAIOICICS MPH SACPHBIX PEAKIIHSIX.
[lonnMaHue npenMyniecTB ¥ HEAOCTATKOB UCIIOJIb30BaHUS
ATOMHOW DHEPIUM U HOHU3UPYIOIIUX U3JIyYCHUN B
MIPOMBILIIEHHOCTH, MeuluHe. V3noxenue cytu
9KOJIOTHYECKUX TPOOIIEM, CBSI3aHHBIX C OMOIOTUYECKUM
JEWCTBUEM PaJIMOAKTUBHBIX W3MydeHuil. [IpoBenenue
KJIacCU(UKALIUU JIEMEHTAPHBIX YaCTHII 10 UX PU3UUECKUM
XapaKTepUCTHKaM (Macce, 3apsily, BpEMEHU JKU3HH, CIIUHY U T.
71.). [lloHnMaHne ieHHOCTEN HAYYHOIO TO3HAHUS MHUpa HE
BOOOIIIE JIJIsl YEJIOBEYECTBA B LIETIOM, a JJIsl KaXKA0Tro
00y4aroIerocs IM4HO, IEHHOCTEW OBJIAICHUS METOJIOM
HAy4YHOTO MMO3HAHUS JUISl JOCTHKEHUS ycIiexa B JI000M BUJIE
IIPAKTUYECKOU EeATEIbHOCTH

7. DBomonus Beenennoi

Crpoenue u pa3sutue Beenennoi

HaGmonenue 3a 3Be3gamu, JIyHOI U T1aHETaMu B TEJIECKOTI.
Habntoienne coaHeuHbIX MATEH C MOMOIIBIO TEIECKOINa U
COJIHEYHOT 0 7KpaHa. Mcnons3oBanue MHTEpHETA U151 TOMCKA
M300pakKeHU KOCMUYECKUX 00BEKTOB U HH(pOpMaIuu 00 ux
ocobeHHOCTsIX OOCY)KIeHNE BO3MOXKHBIX CIIECHAPHEB YBOJIOIUH
Bcenennoii. Ucnonb3zoBanue MHTepHETA 1714 MOUCKA
COBpPEMEHHOI nHpopManuu o pa3Butuu Beenennoil. Onenka
nH(pOpMaLINY C TTO3UIMH €€ CBOUCTB: JTOCTOBEPHOCTH,
O00BEKTUBHOCTH, MTOJIHOTHI, AKTYaTHbHOCTH H T. 1.

Opoironys 38e3. I unoresa

Boruncnenue 3Hepruu, 0cBOO0XKAAIOIIEH s TPU TEPMOSIEPHBIX
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npoucxoxacHust CoarHeuHON peakiusix. PopMyIHpOBKa MPOOIIEM TEPMOSACPHON
CHUCTEMBI sHepreTuku. OObsICHEHUE BIUSHUS COTHEUHOW aKTUBHOCTH Ha

3emutto. [ToHMMaHMe POIM KOCMUUYECKUX MCCIEA0BaHUMN, NX
HAy4YHOI'O M 9KOHOMHYECKOro 3HaueHus. O0cyxkaeHue
COBPEMEHHBIX TUIIOTE3 O MPOUCXO0kKACHUH COTHEUHOM CHCTEMBI

IIpumepHbIe TeMbl pedepaToB (IOKJIAA0B), HHAUBUAYAJbHbIX POEKTOB
Anexcanap I'puropreBud CToneToB — pycCcKuid (PU3HK.
Anekcannp Cremanou4 [TormoB — pycckuii y4eHbIN, H300peTaTesb paauo.
AnbTepHaTUBHAs YHEPrETHKA.
AKyCTHYECKHE CBOMCTBA MOJYIPOBOJHUKOB.
AHnnpe Mapu AMIiep — OCHOBOIIOJIOKHUK 2JIEKTPOJUHAMUKH.
ACUHXPOHHBIN IBUTATENb.
Actepounpl.
ACTpOHOMMS HAIIUX JHEH.
AtomHas ¢usuka. M3otomnsl. [IpumeHenne paanoakTHBHBIX H30TOIOB.
beckOHTaKTHBIE METOIBI KOHTPOJISL TEMITEPATYPHI.
bunonspHble TpaH3UCTOPHI.
bopuc CemenoBuu SIko6u — GU3HK U U300peTaATEb.
Benuuaiimme oTKpbITHS (PU3HUKH.
Bunel snexTpuueckux pa3psaoB. DIEKTPUUECKHUE pa3psiibl HAa CIykKOe YeloBeKa.
Bnusuue nedextoB Ha puznyeckre cBOMCTBAa KPUCTAIIIOB.
BceneHnHas u TeMHast MaTepus.
lanuneo 'anunelr — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.
['onorpadus u ee mpuMeHEHHUE.
JIBr>KeHue Tera IEPeMEHHOW MacChl.
Judpakmus B HaIICH XKU3HU.
Kunkue KpucTamibl.
3akonbl Kupxroda 11 3JeKTpUYecKoi 1enu.
3aKOHBI COXPaHEHUSI B MEXAHHUKE.
3HayeHue OTKPBITHIL [ anues.
Urops Bacunbeny KypuaToB — Qu3uK, OpraHu3aTop aTOMHOW HAYKU M TEXHUKH.
Hcaak HproTOH — co3maTens KIacCUIeCKON (U3UKH.
Hcnonb30BaHne 2JIEKTPO3HEPTUH B TPAHCIIOPTE.
Knaccudukanus u XxapakTepUCTUKH 3JI€MEHTAPHBIX YaCTHII.
KoHcTpykunoHHas IpOYHOCTh MaTepHalla U €€ CBA3b CO CTPYKTYpOH.
KoHcTpyknus v BUBI J1a3€pOB.
Kpunoanexkrponnka (MUKpOIJIEKTPOHUKA U XOJION).
JlazepHble TEXHOJIOTUH U UX UCIIOJIb30BAHME.
Jleonapao na Bunun — yd4eHblil 1 1300peTaTens.
MaruutHble u3MepeHus (IPUHIUIBI TOCTPOCHUS TPUOOPOB, CLIOCOOBI U3MEPEHUSI MArHUTHOTO

IIOTOKA, MArHUTHOM MHIyKIIUN).

Maiikn @apaneit — co3aarenb y4eHHs 00 AIEKTPOMAarHUTHOM TI0JIE.

Makc [lnank.

MeTo MeUEHEIX aTOMOB.

MeTo1bI HAOMIOACHUS U PETUCTPALIUN PATUOAKTUBHBIX U3TYUCHHU U YaCTHIL.

Mertonsl onpeieneHus MIOTHOCTH.

Muxaun BacunbeBnd JIOMOHOCOB — YUY€HBIN SHIUKIIOIEAUCT.

Monenu atoma. OnbiT Pesepdopra.

MonekynsipHO-KMHETUUECKasi TEOpUs UJI€aTbHBIX Ta30B.

MonHus — ra30BbId pas3psia B IPUPOIHBIX YCIOBUSX.

HanoTexHOMOTHS — MEXIUCIUTUTHHAPHAS 00JIacTh (yHIaMEHTAIBHON U MPUKIIATHON HAYKU U

TCXHUKH.

Hukona Tecna: )Ku3Hb U HEOOBIYAHHBIE OTKPBITHSL.
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Hukonait Konepauk — co3ziarens remoueHTpUYecKol CHCTEMBI MUpA.
Hunwsc bop — onuH u3 co3mareneil COBpeMEHHOM (PU3HKH.
Hyxiieocunres Bo BeeneHHON.

OO0bsicHenne HOTOCUHTE3A C TOUKH 3pEHUS (DU3UKH.

OnTuyeckue SBJIEHUS B IPUPOJIE.

OTKppITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAMMOCTH.
IIepeMeHHBII AIEKTPUYECKUN TOK U €r0 IPUMEHEHUE.

[Inazma — 4eTBEpTOE COCTOSIHUE BEILIECTBA.

[Inanersr CoIHEYHON CUCTEMBI.

[TosrynpOBOIHUKOBBIE TaTYMKU TEMIIEPATYPBHI.

[IpumeHeHne KUAKUX KPUCTAIIIOB B IIPOMBIIIIEHHOCTH.

[IpuMeHeHne ANEPHBIX PEAKTOPOB.

[Ipupona peppomarnerusma.

[TpoOnembl 3K0I0THH, CBSA3aHHBIE C UCIIOJIb30BAaHUEM TEIJIOBBIX MAILIUH.
[IpousBoncTBO, Nepenaya U UCIOJIb30BAHUE NIEKTPOIHEPTUH.
[Tpoucxoxnenune COJTHEUHON CUCTEMBI.

[Ise303nekTprdeckuil 3P PeKT ero npuMeHeHue.

Pa3BuTHe cpencTB CBA3U U paauo.

PeakTuBHBIC IBUTATEIN U OCHOBBI paOOTHI TETIJIOBOI MAIIIMHBI.
PenukToBoe U3ydeHHE.

Penrrenosckue syun. Mcropus otkpeitus. [Ipumenenue.

PoxnmeHue 1 DBOJIIOLINS 3BE3 .

Pons K. O. [IlnonkoBckoro B pa3BUTHN KOCMOHABTUKH.

CBeT — 2JIeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnoBuu KoposeB — KOHCTPYKTOP M OpraHU3aTOp IPOU3BOJCTBA PAKETHO-KOCMUYECKOM

TCXHUKH.

Cunel TpeHuUsL.

CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

CoBpeMmeHHas (puznyeckas KapTHHA MHUPA.

CoBpeMEHHBIE CPENICTBA CBSI3H.

CoJHIlE — HUCTOYHUK XU3HU Ha 3eEMIIE.

Tpanchopmatopsi.

VYnbTpa3Byk (Iogy4yeHue, CBOMCTBA, IPUMEHEHHUE).
VYrpaBisieMblii TEPMOSAICPHBIA CUHTES.

VYckopurtenu 3apsKeHHBIX YacTHIL.

®du3nka U My3bIKa.

dusndeckue CBOMCTBA aTMOCHEPHI.

DOTOIEMEHTHI.

dotorpdexr. [Ipumenenue spienus porodrddexra.

Xanc Kpuctuan Opcres — 0CHOBOIOJIOKHUK 3JIEKTPOMarHeTusma.
UepHbie IBIPHI.

[IIkana 371€KTPOMAarHUTHBIX BOJIH.

DKkojoruyeckue npo0aeMbl 1 BO3SMOXKHBIE ITyTH UX PELICHHUS.
DnEeKTpOHHask IPOBOAUMOCTh METAJUIOB. CBEPXIPOBOIUMOCTb.
Ommmit XpructruanoBud JIeHIT — pycckuii PU3UK.
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BOHpOCLI HTOIrOBOro KOHTpPOJIA

Kunemaruka.

3akonbl HproTOHA.

3aKOHBI COXPAHEHUS B MEXAHHKE.
OCHOBHBIC MOJI0KCHUS MOJICKYJISIPHO-KHHETHYECKOU TCOPHH.
OCHOBBI TEPMOTMHAMUKH.
CgotictBa nmapoB. CBOMCTBA KUJKOCTEH.
CBoMCTBA TBEPABIX TE.
DIIEKTPUUECKOE TOJIE.

. 3aKOHBI MTOCTOSIHHOTO TOKA.
10.Tox B moJIyITpOBOTHUKAX.
11.MarauTHOE€ noJe.
12.OnekTpoMaraHuTHast MHAYKITHSI.
13.MexaHnu4eckue KojaeOaHuH.
14.Yupyrue BOJHBI.
15.2OnekTpoMarHuTHbIE KOJICOAHUS.
16.I1pupona ceera.

17.BoJyiHOBBIE CBOICTBA CBETA.
18.KBanTOBas ONTHKA.

19.®wu3uka aToma.

20.®u3nka aToMa ¥ aTOMHOTO SIIpa.
21.Ctpoenue u pazsutue BeeneHHOM.

22. Dpomonus 38e31. ['unoresa npoucxoxnennss COIHEYHON CUCTEMBI.

©CoNoR~wDNE
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JUCT UBSMEHEHUWH U JIONOJHEHU, BHECEHHBIX B PABOUYYIO
HHPOI'PAMMY

No n3menenus, nata nsmMeHeHust; No CTpaHHUIbl C U3MEHEHUEM

BbLIIO CTAJIO

OcHoBaHue:

HOI[HI/ICB JIMIIa BHCCIICT'O N3MCHCHMU A
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