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oOpa3oBaHus C MOJydyeHUEeM cpenHero oomero ooOpaszoBanusi (IIporokonm No 3
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OI'AY «DUPOy), (c nonoaHEHUsIMU U U3MeHeHusiMu oT 25.05.17 1.)
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MMACIIOPT PABOYENM NPOT'PAMMBI JJUCHUILJIAHBI
OY/1.14 ®PU3NKA

1.1. O6sacTh NpUMEHEeHUsI MPOTrPAMMBI
Pabouas mporpamma OV/[.14 ®usuka sBiS€TCSs YaCThIO IPOrpaMMbl IOATOTOBKH CIEIUAINCTOB
cpennero 3BeHa (IITICC3) B coorBercTtBUM ¢ PI'OC mno cnerumansHOoCcTsIM CIIO 15.02.01 MoHTax u
TEXHUYECKask IKCIUTyaTaIs IPOMBIIIUIEHHOTO 000PYAOBaHUS (110 OTPACIISIM)

PaGouass mporpaMMa MOXeT OBITh KCIOJIB30BAHANPU IMOJYYEHUU CPEIHEro oOIIero
00pa30BaHus ISl CHIEIHATIBHOCTEH TEXHUYECKOTO MPO(UIISL.

1.2. Mecto yueOHoii Jucuuninubl B cTpykrype IIICC3

Hucummummaa OVY/[.14 ®usuka OTHOCHUTCS K NPOQWIBHBIM JUCHHMILUIAHAM W BXOIUT B
00111e00pa3oBaTeIbHBIN ITUKII.

®usuka SBISETCS JUCHUIUIMHOMN, 3aKiiafplBaroliell 0a3y s MOCIENYIOIIEro H3Y4EeHHUs
crnenuanbHbIX —npeameroB. @dusmka - o0m@as Hayka O MpUPOAE, Jarouias JAUaJeKTHUKO-
MaTepUAIMCTUYECKOE [MOHMMaHME OKpYy)Karollero Mupa. YenoBek, MOJYyYUBIIMN  cpeaHee
npodeccuoHansHoe 00pa3oBaHUE, JOKEH 3HATh OCHOBBI COBPEMEHHOW (DM3HKH, KOTOpas MMeEeT He
TOJILKO Ba)KHOE 00111€00pa30BaTeIbHOE, MUPOBO33PEHUECKOE, HO M IMIPUKJIATHOE 3HAUYCHHE.

1.3. ean u 3a7a4y TUCIUILIAHBI

Ienb npenoaBaHust AMCUUILINHBL:

pa3BHTHE TIO3HABATEIbHBIX  HWHTEPECOB, HUHTEIUICKTYalbHBIX W  TBOPUYECKUX
CIIOCOOHOCTEH B TIpollecce NPHOOPETEHUS 3HAHWA W YMEHUH 10 (U3UKE C HCIIOJIb30BAHHEM
Pa3IMYHBIX UCTOYHUKOB HHPOPMAIIMH U COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

OCBOeHMe 3HAHUH 0 pyHIaMEHTaIbHBIX (PU3MUECKUX 3aKOHAX U MPUHLUIAX, JIEKAIIUX
B OCHOBE COBPEMEHHOW (U3NYECKONl KapTHHBI MHUpa; Haubojee BaXKHBIX OTKPBITUSAX B 00JacTh
(bU3KKH, OKa3aBIINX ONpPEENSIONIEe BIUSHUE Ha pa3BUTHE TEXHUKH U TEXHOJIOTMH; METO/1aX HAYYHOIO
MO3HAHUS TPUPOJBI;

OBJIaJleHHMe YMEHMSIMM TIPOBOJAUTH HAONIOACHUS, IUJIAHUPOBATh U  BBIIOJIHATH
HKCHEPUMEHTHI, BBIABUTaTh THIOTE3bI M CTPOUTH MOJIENIH, IPUMEHATh MOJY4YEeHHBIE 3HAHUA 10 (PU3UKE
JUIsl OOBSICHEHHS pPa3HOOOpa3HbIX (PU3MYECKUX SBJIEHUNM M CBOWCTB BEIIECTB; MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUIl; OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOM HH(pOpMAaLINH;

(popMupoBaHue onbITa JUIsl PELIEHUS MPAKTUYECKUX 3313y IOBCEAHEBHOM >KU3HU,
oOecrieyeHns 0€30MaCHOCTH COOCTBEHHOW KM3HM, PALMOHAIBHOTO MPUPOJIONOIB30BAHUS M OXPaHbI
OKpYKaloIIEeH Cpeibl;

BOCIIMTAHUE YOEXKJIECHHOCTH B BO3MOXKHOCTH IIO3HAHMUA 3aKOHOB IPHUPOJIBI;
UCIIONIb30BAaHUSl  JIOCTWKEHMM (QU3MKM Ha Onaro pa3BUTHUS  YEJIOBEYECKOM  IMBHIIM3AINY;
HEOOXO/IMMOCTH COTPYIHHYECTBA B TPOLIECCE COBMECTHOTO BBIMOJHEHMS 3a]ad, YBaXXUTEIHHOTO
OTHONICHMSI K MHEHHUIO OINIOHEHTa MpU O0OCYXIEHUU NPOOJIeM eCTECTBEHHOHAyYHOTO COJEp>KaHUs;
TOTOBHOCTH K MOpPAJIBbHO-ITHYECKONW OIICHKE MCIIOJIb30BAaHUSI HAYYHBIX JOCTH)KEHUH, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTY OKPY>KaIoLIeil cpepl.

1.4. TpeOoBaHus K pe3yJibTaTaM O0CBOCHHE M CIHIIJIMHBI
B pe3ynbrare 0CBOGHUS NUCIUILTUHBI 00YJaIOLIHICs JOKEH:

3HATh:
- OTJINYaTh 'MIIOTE3bI OT HAYUYHBIX TeopI/Iﬁ

- OTNIPEACIIATh XapakTep GU3MIECKOTO Ipoliecca 1o rpaduky, Tadnuie, GopMmyie;
- JIeNIaTh BBIBOJIBI HA OCHOBE OKCIIEPHUMEHTAILHBIX TAaHHBIX;

- IPUMEHSTH MTOJTyYCHHBIC 3HAHUS ISl pelIeHUs (PU3HMUECKUX 3a71ay;



- HCIOJIb30BaTh MNPUOOPETEHHBIE 3HAHUS W YMEHUS B IPAKTUYECKOM [JEATEIBHOCTH MU
IMOBCEAHEBHOM XKU3HU;

- IPUBOJUTH IPUMEPBI, I0KA3bIBAIOIINE, YTO: HAOIIOACHUS U DKCIIEPUMEHT SIBIISIFOTCSI OCHOBOM
JUISl BBIIBUJKEHUSI TUIIOTE3 U TEOpPUH, MO3BOJIIOT IPOBEPUTh UCTUHHOCTh TEOPETUUYECKUX BBIBOJIOB;
¢dusnueckas Teopus AaET BO3MOKHOCTb OOBSICHATH U3BECTHBIC SBICHHS MPHUPOIBI U HAyYHBIE (PaKTHI,
IIOJICKA3BIBATH €LIE HE U3BECTHBIC SBJICHUS;

- NPUBOJIUTH IPUMEPHl MPAKTHUYECKOrO MCIIOJIb30BaHUs (U3UUYECKUX 3HAHUH U 3aKOHOB:
MEXAHUKH B TEXHHMKE, TEPMOJMHAMUKHM M DJIEKTPOJUHAMHMKU B DHEPIe€TUKE; 3JICKTPOMArHUTHBIX
U3IY4EeHUH B pajuo- U TEIEKOMMYHHMKAIMIX, KBAHTOBOM (DU3MKM B CO3JaHUU STEPHON SHEPreTHKH,
Ja3€poB;

- U3MEPATh psAN (PU3HUYECKUX BEIWYMH, MPEICTABISAS PE3yJIbTaThl M3MEPEHHU C Y4ETOM HX
IIOTPELTHOCTEN;

- BOCIIPMHHUMATh M Ha OCHOBE IOJIYYE€HHBIX 3HAHUH CaMOCTOSITEIHHO OIIEHUBATh HH(POPMALIHIO,
cozepxairyrocs B cooduienusax CMU, MarepHere, Hay4HO-TIONMYJISIPHBIX CTAaThAX

yMeTb!

- HPOBOJIUTH HAOMIOACHUS (PU3NUECKUX SBICHUN;

- IUTAHUPOBATh U BBINIOJIHATH 3KCIIEPUMEHTHI;

- BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJIEIIU SIBJIEHUH, TPOLIECCOB, 3aKOHOMEPHOCTE;

- UCTIOJIB30BaTh TONyYEHHBbIE 3HAaHHWS 10 (u3mke i OOBSICHEHUS PazHOOOpPA3HBIX
($u3nYeCKUX SIBICHUN U CBOWCTB BELIECTB, IPAKTUYECKOIO NCIOJIB30BaHUS (PU3NUECKUX 3HAHUI;

- OLICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(pOpMAIUH;

- UCIIOJIb30BaTh NPUOOpPETEHHbIE 3HAHUSA W YMEHHUS JUIsl pElIeHMs] NMPAKTUYECKUX 3a/1ad
MOBCEHEBHOM  XKHM3HHM, o0OecredeHnuss Oe30macHOCTH COOCTBEHHOM JKM3HM, PAl[MOHAIBHOTO
IIPUPOIONIOIB30BAaHUS U OXPaHbl OKPYKAKOUIEH CPENbI.

1.5. KosimyecTBO 4aCOB Ha 0CBOEHHE POrPaMMBbI JUCHHUILIMHBI

MaxkcumanbHON yueOHON Harpy3ku oOydarorerocs 181 yac,

B TOM YHCIJIE:

00s13aTeNbHON ayTMTOPHON yueOHOM Harpy3ku obydaromierocs 121 yac;
CaMOCTOATENIbHON paboThl oOyuarorierocs: 60 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIMHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHO0#l padoThI

Bua yueOHoii padoThl

O0BbeM yacoB

MakcumanbHas ydyeOHasi Harpy3ka (Bcero)

127

O0s3aTesIbHAsI Ay IUTOPHAsA YueOHasi Harpy3Ka (Bcero)

85

B TOM YHCJIC:

na60paTopHLIe 3aHATHUA

10

MPAKTUYCCKUC 3aHATHUSA

40

KOHTPOJIbHBIE pabOThI

KypcoBas pabota (npoekt) (eciu npedycmompeno)

CamocrosiTesibHas pabora o0yuyaruierocs (Bcero)

B TOM YHCIJIC:

Hanucanue pedeparon

CocraBiieHne JOMAIIHEr0 KOHCIIEKTa

CocraBiieHHE ONIOPHBIX KOHCIIEKTOB

CocraBieHne KpoccBOp10B, peOycoB

Pemenue 3agau

PaGora ¢ yueOHHuKOM

3anonHeHue TabImIl

PacuérHo-rpaduueckas padbota

PaGora c ecrecTBeHHOHaY4YHOU HHBOpMaIeit
(MuTtepHeT-pecypcamu)

Pabota ¢ HayyHO-TIONYJISIPHOI TUTEpaTypoil, *KypHaibl «DU3KKa B LIKOJIEY,

«KBanT», «Hayka u ;xM3HB»

W wo1o1Tw o ool

ol

HtoroBas arrectanus B popMe IK3aMeHa




2.2. TemaTuyeckuii IJIaH U copep:xkaHue ydyeOHoi qucuuniannbl OY .14 Oduszuka

HaumenoBanue | Cogep:kanue  y4eOHOro marepuaja, Jaboparopusie u | O0bem Ypose | YueOHO-MeTOAMYECKOE
pa3/iesioB M TeM | PaKTUYeCKHue padoTkl, caMoCTOsITeJIbHASE padora | yacoB Hb odecneyeHue
o0yyaromuxcs, KypcoBasi padora (IpoeKT) OCBOCH
usi
1 2 3 4 S
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia
1 ®dusuka - HayKa O Nnpupoje. ECTeCTBEHHO - Hay4HBId METOJ [1]
MIO3HAHMUS, €r0 BO3MOXHOCTM W TPAHMLBI ITPUMEHHMOCTH. 2 5
MonenupoBanue (pU3MUECKUX SIBJICHUH M TpoleccoB. Poib
JKCIIEPUMEHTA U TEOPUU B IpOLECCE MO3HAHMS IPUPOJBIL.
®uznyeckue 3akoHbl. OCHOBHBIE 3JIEMEHTHl (PU3NYECKOU
KapTHHBI MUpa. BBo/IHasi KOHTpOJIbHAS paboTa
CamocrosiTeibHas padora odyuarommxcest Nel
«Cucrema MmexnayHapoanbix emuHuny CU, rpeueckuii andasurt, 1 3 [1] §1-6
CTaHJIapTHAsl 3aI1Ch YUCIIa»
Pazpmea 1.
MexaHuka
Tema 1.1. Copepxanue yueOHOIro MaTepuaJa
Kunematuka |1 OTHOCHTENBHOCTD MEXAaHWYECKOro ABMXKEHMs. (CHcTeMbl
oTcyeTa. XapaKTEPUCTUKH  MEXAHUYECKOrO  JBUKCHMS: [1]
NepeMELIEHNE, CKOpOCTb, YCKOpeHue. PaBHomepeMeHHoe
NPSIMOJIMHENHOE IBUKEHUE. 2 §1.1-1.4
2 PaBHOyCKOpeHHOe  JABMJKEHHME M €ro  rpaduueckoe
n3zobpaxenue. KpuposnnHelHoe TBUKEHHE. 5 2 §1.5-1.7
3 CBobonHoe mnaneHue. J[BukeHue Tesa, OPOIIEHHOTO MOA
yIJIOM K TOpU3OHTY. JIBWDKEHHE TI0 OKPYKHOCTH C §1,8-1.10
IIOCTOSIHHOW IO MOZAYJIF0 CKOPOCTBIO. 2
Tema 1.2 Conep:xanue yueOHOTro MaTepuaJia
3aKoHbI 1 ITepssiii 3akoH Herotona. Cuna. Macca. Umnynsc. Bropoit [1]
MeXaHMKH 3ak0oH HprotoHa. OCHOBHOI 3aKOH KJIACCUYECKOM TUHAMHUKH. 1
HbloTona Tperuii 3akoH HeroToHa. 2 §2.1-2.6




2 3aKoH BCEMHMPHOTo TAroreHus. I'paButanuonHoe nojue. Cuna

[1]

Tema 1.3
3aKoHBI
coXpaHeHHs B
MeXaHHKe

TsoxecTH. Bec. CriocoObl U3MepeHus: Macchl Tell. 2 §2.7-2.9
3 Cuiiel B MEXaHHKE. 2 §2,10
JlaGoparopuass pabora Neol:«3yueHuwe HABWKEHHMS TelIa IO 1 [1]
OKPY>KHOCTH TIOJ1 IEUCTBUEM CUJIBI TSDKECTH U YIIPYTOCTHY §1.10
IIpakTuyeckoe 3anaTue Nel:Pemenue 3amay no temam «3aKOHBI 1 [4; cTp:68-69].
HprotoHna», «Cuiibl B IpUPOAE.
Coaepxxanue yueOHOIro MaTepuaJa
1 3aKOH COXpaHEHMsI UMITYJIbCA U PEaKTHUBHOE ABH)KEHUE. 2 [1]
2 PabGota cuibl. PaboTa moTeHIHanbHbIX CHI. MOIIHOCTE. 2 §3.1-3.2
3 Oneprusi. Kunernueckass U NMOTEHIMATIbHAS dHEPTUs. 3aKOH §3.3-3.4
COXpaHEHMsI MeXaHW4yecko sHeprum. [IprmeHeHue 3aKOHOB
COXpaHEHHUS. 2
§3.5-3.9
I[IpakTuyeckoe 3anaTuss Ne2: Pemenwe 3amady Ha 3aKOHBI I'maBer Nel; 12; 14.
COXpaHeHHUsl, paboTy U MOILIHOCTb. 1 cTp98-99.
CamocrtosiTeibHasA padoTa 00y4yaommxcst 1
No2 «3akoH coxpaHeHUs SHEPTUI
Ne3 «M. B. JlIomoHocoB — Benukuii Poccuiickuil yueHsblil.»
Ne4 «Pe3oHaHC U €ro poJib B OBITY» [1]
3




Pa3gen 2. OcHOBBI

MOJIEKYJISIPHOM
(pu3uku u
TEeMOJAUHAMHMKH
Tema 2.1. Coaeprxanue yueOHOro MaTepuaJa [1]
OcHoBbI 1 | OcHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETHUECKOM
MOJIEKYJISIPHO- teopuu. Pasmepsl M Macca  MOJEKYl M aTOMOB.
KHHETHYeCKO bpoynoBckoe nBwkenue. Juddys3usa. Cunsl u sHEprUs
Teopun. UaeanbHbIi MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS. Crpoenue «BBenenne.»
ras. ra3oo0pa3HbIX, >KHIKHX, W TBepAbIX Ten. CKOpocTH §4.1-4.6
2 | IBWOKEHUS MOJICKYJ M KX U3MEPCHHE.
Wneanbueiil ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE
MKT raszos. Temmneparypa u ee usmepeHus. l'a3oBbie
3aKOHBI. AOGCOIOTHBIH HYJIb TEeMIIepaTyphl.
TepMoauHaMHuuecKasl MIKaJla TEMIIEPATYPbl. Y PaBHEHUS §4.7-4.13
COCTOSIHMSI ~HMJAEaJbHOro rasza. MonsipHas ra3oBas
IIOCTOSIHHASI.
IpakTuyeckoe 3anaTue Ne3: Pemenue 3a1ad mo OCHOBaM [1]
MKT Inasel Nel;4;6. ctp125
Tema 2.2 Conep:xaHue yueOHOro MaTepuaJia
OcHoBBI 1 | OcHoBHBIE TIOHSATUS U ONpeleNeHHus. BHyTpeHHssS [1]
TEPMOAUHAMHUKH SHEPTUsl CHUCTEMBbl. BHYTpEeHHSsI DHEprus HUIACaTbHOTO
raza. Pabora u Temnora kak (GopMmbl Tiepesaud SHEPruu.
TenmoeMKoCTb. YenbHasE TEIIIOEMKOCTh. Y paBHEHHUE
2 | TeroBoro OalaHca. §5.1-5.4
[lepBoe Hayao TepMOAMHAMUKHU. AMabaTHBIN MpOLECC.
[lpunuun  geiictBuss  TemoBo  Mamuubl.  KII
TEIUIOBOTO ABUrarens. Bropoe Havano TepMOIUHAMUKY.
TepmoauHaMuueckas MKajga TeMneparyp. XoJIogulbHbIe §5.5-5.9
MamuHbl. TermoBele nBurarenu. OxpaHa NpUpoOJBL.
Tema 2.3 Coaeprxanue yueOHOIro MaTepuaa




CBoiicTBa mapos

1 | Ucnapenue m xonpaeHcauus. HacbllleHHBI map U €ro
cBOWCTBA. AOCOJIIOTHAasE W OTHOCHUTENbHAs BIAKHOCTh
Bo3ayxa. Touka pocbl. Kunenme. 3aBUCUMOCTH
TEMIIEPATypbl KUIIEHUs OT AasiieHus. Ileperpersiii nap u

€ro UCI0JIb30BaHNUE B TEXHUKE. §6.1-6.4
Copep:kanue y4eOHOIro MaTepuaa
1 | XapakTepucTuka JKUJKOTO  COCTOSIHUS  BEIECTBa. [1]
Tema 2.4 [ToBepXHOCTHBII cloi JKUJIKOCTH. DHeprus
CBoiicTBa MMOBEPXHOCTHOTI'O CJI0s1. SIBJIEHNs HA rpaHULE KUIKOCTH C
SKHIKOCTEN TBEpbIM TeJloM. KanusuisipHbie sSiBIICHUS. §7.1-7.3
JlabopaTopHasi padora Ne2: «/3mepeHre MOBEPXHOCTHOTO [1]
HATSDKEHUS )KUJIKOCTH §7.2
Coaep:xaHue yueOHOro MaTepuaJia
1 | XapakTepucTuka TBEpPAOTO COCTOSIHMSI — BEIECTBa. [1]
Yopyrue cBodcTBa TBepIbIX Tel. 3akoH ['yka.
MexaHnuyeckue CBOMCTBA TBEpPIAbIX Tel. TemoBoe
paclIupeHne TBEPABIX TEN M XKUIKocTel. llnaBnenue u
KpUCTAJUIU3ALUA. -1: §8.1-8.5
IpakTuyeckue 3anaTus Nod: Pemenue 3a1ay 1o cBoMcTBam [1]
BEHICCTB 1 OCHOBaAM TCPMOIWHAMUHKH. I'n1aBbI Ngl,6’9 CTp146'147
Tema 2.5 Ne8.9 ctp162; Nel;2 ctpl75
CpoiicTBa TBEPABIX | CamocTosiTebHAS PAGOTA 06YYAIOMIMXCSE [1]
Tea No5 «M3omporiecchiy.
No6 «Dxonorudeckue mpoodIeMbl, CBSI3aHHBIE C TPUMEHEHHEM
TETUTOBBIX MAIIIUH»
Ne7 «IIpobnemsl sHEPTOCOCPEIKEHUSY.
No8 «Ponp TemnoBBIX ABUTATENEd W OXpaHa OKpPYKaIOIIEH
cpenb.
Ne9  «OcHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETHYECKON
TEOPUM
NelO «MonekynsipHas ¢pusuka. TepmoauHaMukay.
Paznea 3.




3J'IeKTp0[[I/IHaMI/IKa

Copep:kanue y4eOHOTro MaTepuaJa

1 | Dnexrpuueckue 3apsiibl. 3aKkoH COXpaHEHUs [1]
AIEKTPUIECKOTO 3apsiaa. 3akoH Kymona. §9.1-9.2
2 | DrnekTpudeckoe TIONE H  €ro HaIpPsSHKEHHOCTb.
[Torenmman nosst. PazHocts moTeHuuanoB. CBs3b MEXKIY
TeMma 3.1 HaIPSHKEHHOCTBIO U PA3HOCTHIO MOTEHIIUAJIOB. §9.3-9.7
JaeKTpHYecKoe 3 | I[IpoBOOHUKM M AWDJICKTPUKH B IJICKTPUYECKOM II0JIC
moJie Onektpuueckass  eMmMkocTh. Konpencaropel U HX
COCTMHEHHS. DHEPTHSI JCKTPUICECKOTO TTOJIS. §9.8-9.12
IIpakTuyeckoe 3ansitue NeoS:PemieHuwe 3agay 1Mo Teme [1]
AIEKTPUIECKOE TOJIE. I'maBer Nel;7;13;16 ctp202-
203
Coaep:xanue y4eOHOro MaTepHuaJia
1 | [locrosiHHbIM  anekTpuueckuit  Tok. Cuia  TOKa, [1]
HaIpsDKEHUEe, SJEKTPUYECKOE CONPOTHBICHHE W €ro
3aBUCUMOCTh  OT  T€OMETPHUYECKHUX  pPa3MEpoB |
temrneparypbl. CBepXIpoBOAMMOCTh. 3akoH Owma [is §10.1-10.5
2 | yJacTka IenH.
OJIC mcrounmka Toka. 3akoH OMa IJig MOJHOM IISIIH.
Coenunenus mpoBoaHUKOB. CoeIMHEHHUE HCTOYHUKOB
3 | siexTpuuecKoil sHepruu B 6arapero. §10.6-10.9
Tema 3.2 TenmoBoe meHCTBHE JJIEKTPUYECKOTO TOKA. 3aKOH
3aKoHb! Jlxxoyns-Jlenna. PaboTta 1 MOIIHOCTH TOKA. §10.10-10-12

MMOCTOAHHOI'0 TOKA

IIpakTnueckoe 3ansaTHe Ne6: Pemenue 3agady mo Tteme
3aKOHBI IOCTOSIHHOT'O TOKA.

[1]
I'maBbr Nel-8 cTp219

CamocTrosiTesibHast padoTa 00y4alOIIMXCH

Nell "3akonsl OMa 7151 yyacTKa U JiJ1sl TOJIHOM nenu',

Nel2  "PacyeT OSKBHBAJEHTHOI'O  CONPOTUBICHUSA  JUIS
Pa3IUYHBIX CIIOCOOOB COENMHEHUSI TPOBOHUKOB",

Nel3 "PaGoTa 1 MOIIHOCTE MOCTOSHHOTO TOKA",

[1]
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Nel4 "3axon Jxoyns-Jlenna"
Nel5 "3akonst OMa. CoeiiHEHUS] TPOBOJHUKOB"

Tema 3.3
DJIEKTPHYECKH I TOK
B MOJIYNIPOBOHUKAX

Conep:xaHue yueOHOIro MaTepuaJa:

1 | CoOcTBeHHas H puMecHast MIPOBOJIUMOCTHU
MOJYTIPOBOIHUKOB. [TonynpoBOAHUKOBBII IO/, §11.1-11.2
[TonynpoBOTHUKOBBIE PUOOPHI.

JlabopaTopHbie padoThI: [1]

Ne3 «Omnpepaenenue YAEIBHOTO COIIPOTHUBIICHUS

IIPOBOAHUKAY, §10.4-105

Ne4  «M3yuenus 3akoHa Owma s ydacTka  Lenw,

MOCJIEIOBATEIHLHOTO U APAJJICIIBHOTO COSTUHEHUS; §:10.3

No5  «M3mepenne OJIC M BHYTPEHHErO CONPOTHUBIICHUS

HCTOYHUKA TOKA.). 1:§10.6-10.7

CamocrosiTesibHas paboTa 00y4arOIIMXCH !
Nel6"Dnekrpruueckuii Tok B MeTayiax", "DIeKTpUYeCKUui
TOK B AJIEKTpoJIuTax",

Nel7 "Dnektpuueckuii TOk B razax",

Nel8 "Dnexkrpuueckuii TOK B MOJYNIPOBOJHUKAX ",

Nel9 "TlonynpoBoaHMKOBBIE IPUOOPHI, UX PUMEHEHHE”

(1]

§16.1-16.2;§18.1-18.5;
§19.1-19.9;  §20.1-20.11;
§21.1-21.6.

Tema 3.4
MarbuuTHoe 1moJjie

ConepxaHue y4eGHOro MaTepuaJjia

1 | Bextop wuHaykumm MarHuTHoro nmosd. [leiictBue
MarHuTHOTO TMOJS Ha NPSIMOJMHEWHBIA TNPOBOAHUK C
TOKOM. 3akoH Awmmepa. BzaumonelcTBre TOKOB.
2 | MarHuTHbII TOTOK.

PabGora mno mnepeMenieHHI0 NPOBOJHUKA C TOKOM B
MarHuTHOM moJie. JlelicTBME MAarHUTHOTO TIOJSI Ha
nerokymuiicss  3apsia. Cuna  Jlopenna. OnpeneneHust
YJIEIBHOTO 3apsifa. Y CKOPUTEIH 3apsDKEHHBIX YaCTHUIL.

[1]
§12.1-12.5
§17; 28.

§12.6-12.8

IIpakTuyeckoe 3ansitue No7: PemieHwe 3amad mo TeMam
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3akoH AMriepa u cuia Jlopenuna.

[1]
I'maBer Nel-7 cTtp242

CamocrosiTesibHas paboTa 00y4arOmMXCs

[1]

Ne20 «MarauTtHOE 1oje 3eMIn» §22.1-22.19
No21 «PagmaninoHHBIE MOsSICa 3EMITH. »
Copep:kaHnue y4eOHOro MaTepuaa
1 | DnexrpomarnutHas WHIYKIUA. Buxpesoe [1]
AIEKTPUIECKOE TOJIE. §13.1-13.2
Tema 3.5 CamouHyKIHsI. DHEPTUsS MATHUTHOTO TTOJISL. §13.3-13.4
DJIeKTPOMAarHUTHAasI :
T IIpakTuyeckoe 3anaTue No§: Pemenue 3amay mo Temam
3akoH 3/M unaykuu, J/1C caMOUHIYKIINH, UHIYKTUBHOCTD,
SHEPrUsi MarHUTHOTO TIOJISL. [1]
I'naBbl Nel-5 cTp253
Paznen 4
Kone6anus u
BOJIHBI
Coaep:xaHue yueOHOro MaTepuaJia
1 | KonebarenpHoe aBmxkeHHE. |'apMOHUYECKHE KOJIeOaHUsI. (1]
CBoOomuble MexaHudeckne KosieOauusa. JIuHelHble
Tema 4.1 MeXaHH4Yeckue konebarenbHble cucTembl. [IpeBparenue
Mexanuueckue SHEPIUU NpH KosiebaTesbHOM JBM>KeHUH. CBOOOIHBIE §14.1-14.7
KoJIe0aHus 3aTyxarlue MeXxaHudeckue KoneOaHusi. BeIHYyXIeHHbIE
MEXaHUYCCKHE KOJICOaHNs.
IIpakTuyeckoe 3ansaTue No9: Pemienue 3agad mo Temam: [1]
MexaHH4eCcKHE KOJIEOAHNU. I'naBel Nel-7 CTp273
Coaep:xaHue yueOHOro MaTepuasa
Tema 4.2 1 | [lonepeuHble W MPOJOJIbHBIE BOJIHBI. XapaKTEPUCTHKHU [1]

Yupyrue BoJIHbI

BOJIHBL.  YpaBHEHHE IUIOCKON  Oerymeid  BOJIHBL
Wnrtepdepenuuss BonH. [lonsiTHe 0 nudpakuuy BOJH.
3BYKOBBIE BOJIHBI. YJIBTPA3BYK U €r0 IPUMEHEHUE.

§15.1-15.7

Tema 4.3

Conep:xaHue yueOHOro MaTepuaJia

[1]
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DaekTpomarauTHble | 1 | CBoOOAHBIC AJIEKTPOMarHUTHHIE KoJsiebaHusl.
KoJIe0aHus [IpeBpamienne »HEprud B KoyeOATEIbHOM KOHTYpE.
3aryxaromue MeKTpOMarHuTHeIe Konebanus. ['eneparop §16.1-16.5
He3aTyXaloluX AIIEKTPOMArHUTHBIX Kosie0aHuil.
2 | BeiHyXIEHHBIC JIEKTPUIECKIE KOJCOAHMUS.
[Tepemennbiii  TOK. I'eHeparop mNEpeMEHHOro0 TOKa.
EmkoctHOE u HWHYKTUBHOE CONPOTHUBIICHUE
MEPEeMEHHOr0 Toka. PaboTa M MOIIHOCTH MEPEMEHHOTO
Toka. 3akoH Oma Uil DJIEKTpUYECKOM  1enu §16.6-16.13
nepeMeHHoro Toka. ['enepatop Toka. Tpanchopmaropsr.
Toku BbICOKOM yactoThl. Ilonydenuwe, nepenaya u
pacnpesiesieHue JIeKTPOIHEPTUH.
IIpakTnueckoe 3anaTue NelO: Pemienue 3amau mo temam [1]
KoJ1e0aHusl U BOJHBIL. ['1aBbI
Nol-4;9,11 ctp313
Coaep:xaHue yueOHOro MaTepuaJia [1]
1 | DnekTpoMarHUTHOE IMOJIe Kak OCOOBIM BHUJ MaTepuu.
DNeKTpOMarHuTHHIC BOJIHBI. Bubpatop I'epua. §17.1-17.5
OTKpBITHIN KONEOaTenbHBINH KOHTYp. M300peTenue paauo
A. C. Ilonossim. [lonsTie o pannocsszu. Ilpumenenue
AJIEKTPOMArHUTHBIX BOJIH.
Tema 4.4
CamocrosiTesibHas paboTa 00y4aromMXcs
JIeKTPOMATHUTHBbIE Ne22 «Ilotpe _
0 peOUTENN TOKa — UX HOMUHAJIbHBIE 3HAYEHUS. »
BOJTHEL Ne23  «PasButue snexTporHepretuku B CapaTOBCKOM [1]
obacTy, I'maBer Ne29; 30; 31; 32; 33;
No 24 «PazBuTHe CpesiCTB CBSI3H, 34.
Ne 25 «KocMuueckne HCTOYHUKU PAIUOU3ITYUEHUS. DIeKTPOHHO-OUOIMOTeuHAs
CUCTEMA.
Paszpen 5
Onruka
Tema 5.1 Conep:kanue y4eOHOTro MaTepuaa

IIpupona cBera

1 | CxopocTh pacmpocTpaHEHHs CBEeTa. 3aKOHBI OTPAKCHHUS
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u npenomiieHus ceera. [lonHoe orpaxkenue. JInnsel. a3
Kak onTuyeckas cucreMa. Onrudeckue npuoopsl.

Bsenenue.
§18.1-18.6

Tema 5.2
BoaHoBbIe cBOMiCTBA
cBeTa

Copep:kaHue y4eOHOTro MaTepuaa

1

WnTepdepenims CBETa. KorepenTHoCTS.
HNutepdepennius B TOHKUX IUIeHKax. Ilomocel paBHO#M
TOJILLUHBI. Kompna ~ HeroToHa. Hcnons3zoBanue
uHTepdepeHn B Hayke U TexHuke. [(udpakuus ceta.
Hudpakmuonnas pemerka. llonste o rTomorpadum.
[Honspuzanus nonepeunbix BosH. llonmspuzanus csera.
[Borinoe nyuenpenomiuenue. [lomspael. ducnepcus
ceeta Bumgelt  cmektpoB.  YabTpaduoneroBoe - u
uHppaKpacHOe u3NydeHHe. PEHTreHOBCKHE JIy4d WX
MIPUPOJIa U CBOMCTBA.

§19.1-19.8

§19.9-19.16

IIpakTHYeckoe 3aHATHE
Nel1: Pemrenue 3agad mo reMaMm ONTHKU.

(1]
I'nmaBwt Nel,4,7,10 ctp373

Pa3zngen 6
JJIeMeHThI
KBAHTOBOH (pU3UKHU

ConepxaHue y4eGHOro MaTepuaJjia

[1]

Tema 6.1 1 | KanroBas rumote3a [lnanka. ®otonbl. Buemnwmii u
KBanToBasi onTuka BHyTpeHHU# Gpotoddpdekt. Tunsl GoTO31EMEHTOB. §20.1-20.3
Coaep:xaHue yueOHOro MaTepuaJia [1]
1 | Pa3BuTHe  B3MISIIOB  HAa  CTPOEHUE  BEIIECTBA.
Tema 6.2 3aKOHOMEPHOCTH  aTOMHBIX  CIEKTpPax  BOJOpOJA.
dusuka aroma Anepnas mozgens aroma. OmbiTel J. Pesepdopna.
Mognens atoma Bogopona no H. bopy. KsantoBble §21.1-21.5

T'eHepaTOPEL.

Tema 6.3
Pusuka aTOMHOIO

Coaep:xaHue yueOHOro MaTepuaJia

1

EcrecTtBeHHas PAaAOaKTUBHOCTD. 3akoH

[1]
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siIpa paanoakTuBHOTO pacnaga. CrmocoObl HAOMIOACHUS U
perucTpanum 3apsHkeHHBIX dacTull. Dddexkr BaBumona- §22.1-22.4
2 | YepeHkoBa.
Crpoenue atomHoro szapa. Jledpexkt wmacchl, sHeprus
CBA3M U YCTOMYMBOCTH AaTOMHBIX sfep. SlaepHbie §22.5-22.6
3 | peakuuu. MckyccTBeHHas: paliOaKTUBHOCTb.
Henenue Ttsokensix spep. LlemHas snepHas peaxuius.
Vnpasnsemass 1enHas peakuus. SAepHbIi  peakTop.
[lonyyeHne  paguMOAaKTUBHBIX  M30TONOB M HX §22.7-22.13
NpuMeHeHue. buonornyeckoe nelcTBUE PaguOAKTUBHBIX
U3JIy4eHU. DJIeMEeHTapHbIE YaCTHUIIbL.
IpakTuyeckue 3ansatusa Nel2: Pemienue 3agad mo temMam [1]
CTPOEHHUS aTOMa U KBaHTOBOW OINTHKE. I'maBer Nel,2,5 ctp383 Ne3.4
ctp394 Nol-6 cTp4l5
CamocrosiTesibHasA padoTa 00yYAKOIIUXCSH: [1]
No26 «Pa3BuTne aTOMHOM SHEPTETUKU» riaBbiNe37; 39.
No27 «OnTruyeckrue KBaHTOBBIE T€HEPATOPHI» DJIeKTPOHHO-ONOINOTEUHAS
No28 «AHanmu3 TpUYMH W TOCHEACTBUM  KpyHHEHIINX CHCTeMA
STICPHBIX KaTacTpod»
Paszpen 7
AcCTpoHOMUSA
Coaep:xaHue y4eOHOro MaTepuaJia [1]
Tema 7.1 1 | Hama 3Be3anas cucrema-l anaktuka. Jlpyrue rajiakTHky.
CtpoeHue u beckoneunocts Bceenennoi. IloHstue 0 KOCMOIOTHH.
pa3BuTHE Pacmmmpsiromas Becenennas. Mogens ropsiuen
Bcenennoii Bcenennoii. Ctpoenue u npcxoxaenue ['anakTuk. §23.1-23.6
Tema 7.2 Coaepxanue yueOHOIro MaTepuaa
IBosnouus 38e34. | 1 | Tepmosimepusiit  cunte3. [IpoGiiema  TepmosiiepHOI [1]
I'mnoresa sHepreTuku. JHeprus CoslHIa U 3B€3/1. DBOJIIOLMS 3BE3].
NPOUCXO0KAEeHUSA [Ipoucxoxaenne ConHEUYHON CUCTEMBI. §24.1-24.5
CoJiHeuyHOM
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CHCTEMBI.

IIpakTtuyeckne 3ansaTust Nel3 Pemenue 3amau 1o 8 §23.1-40.3
actpodusuke
CamocrosiTeJibHAsi patoTa 00yJarIIMXCs [1]
No28 «["anmakTuka u e€ u3mydeHus..», §40.1-40.3
Ne 29 «DBomonun ['amakTHK, 3 DIEeKTPOHHO-OUOINOTEYHAS
Ne30 «3Be3bl 1 UX CyAbOBL.» cucreMa
Bcero 127
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3. YCJIOBUS PEAJIM3AILINA PABOYEN ITPOT PAMMBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MaTepHaIbHO-TEXHUYECKOMY O0ecre4eHHI0 00yyeHHs
10 JUCHHILJIHHE

Peanuzanus pabodeii mporpaMMbl JUCIMILIMHBI TpeOyeT Hauuus yueOHoro kabunera Ou3nKu:
25 1oca0YHbIX MECT, MEJIOBAsl JOCKA, JJAOOPATOPUU (PU3UKHU U IEKTPOTEXHUKH.

Jlaboparopust GU3UKH U DIEKTPOTEXHUKHU JOJHKCH OBITh OCHAICH CPEICTBAMH OOYUEHUS IS
MPOBEJICHUS CIEAYIOIIUX BUIOB 3aHATUH: JICKIIMOHHBIX, PAKTUYECKUX U J1a00paTOPHBIX PadoT.

Texnuueckue cpeacTBa OOYUEHHS: CIIAlJI-TPOEKTOpP, KOMIIBIOTEP, MPOEKIMOHHBIN 3KpaH,
KOJIOHKH.

CpenctBa o0yueHus 1ab0paTOpHH:

METOJIMYECKUE YKa3aHUs K BBIIMOJIHEHUIO Ta00PATOPHBIX paboT;
JTUHAMOMETD;

[IApUKH, KAMEPTOH, CEKYHHBI MasiTHUK, METPOHOM;
MaHOMETp, 0apOMETp, TEPMOMETP, TICUXPOMETP, THTPOMETD;
ammyna c 3upom;

METAJTNYECKHIE KapKachl;

MOJIeJIb MPOCTPAHCTBEHHOW PEIIETKY;

napaduH, cTekiasHHas TpyOka (OropeTka), KpucTasubl;

[]  SNEKTPOCTATUYECKHH MAasATHUK, CTEKISHHAasT M HSOOHUTOBAs MaJOYKU, HIIEKTPOCKOIL,
IIEKTPOMETP, MIEKTPUICCKUH CyNITaH, HAOOP MPOBOJHUKOB U JUIJICKTPUKOB, SJICKTPOU3MEPUTEIILHEIC
puOOpBI(aMIIepMeETp, BOJIBTMETP, BATTMETD);

[] MarHuThI, paMKa, JKeJICe3HbIC ONWIIKH, COJICHJ, Karyiika Ha 4B,Tpachopmarp,KoHIEHCATOP
MOCTOSIHHOM ~ €MKOCTH,  TMEepeMeHHOW  EMKOCTH,  JUDJIEKTPUK, Oarapes  KOHJIEHCATOPOB,
TUTOCKOTIapaJuIebHAs TUTACTHHKA,

Tl nuH3bl, Ouomnpusma @penens, nudpakiuoHHAs peEHIETKA, CHEKTPOCKOM, TpEXTpaHHas
npu3Ma, MOJICNTb PEHTTEHOBCKOM TPYOKH, SKpaH;

"] HaboOp MONYMPOBOJHUKOB, MOIYMPOBOJHUKOBBIA IHOJ, TpaH3UCTOp, (oTopene, kamepa
WOHHM3UPYIONINX YACTHUIl, CAETINK HOHU3UPYIOIIUX YaCTHIL;

"] rmoOyc 3BE3aHOTO Heba, BOTHOBasIMAIlIMHA, CUIIb(OH.

N A O B

JIMiieH3nOHHOE MTPOrpaMMHOE OOeCTIcueHHe: akeT MPUKIaaHbIX mporpamm MSOffice

DNeKTPOHHO-OMOINOTEeYHAs CHCTEMA.

«9BC IPRbooks», OO0 «Ai# ITu Op Menua», norosop Nel812-17en 44 ot 12.07.2017. Cpok
neicTBus: 12 KaneHIapHBIX MECSIIEB.

OBC «OnexktpoHHas OubaMoTEeKa TexHHuYeckoro By3a», OOO «llomuTexpecypc», 10TOBOp
Nel813-17 en 44 ot 12.07.2017. Cpok neiictBus: 12 KaneHIapHbIX MECALIEB.

ObC «Jlamb», OO0 «M3narensctBo Jlanb», moroBop Ne 1811-17 en 44 or 12.07.2017 ,
noroBop Ne 1950-17 en 44 ot 04.08.2017. Cpoxk aeiictBus: 12 KajleHIapHBIX MECSILIEB.

«9BC elibrary», OO0 «PYHOb», moroBop Ne 60-31 DA/17 «O6 oxazaHuu YCIyr IO
MPEAOCTABIECHUIO JOCTYyNA K 3MEKTPOHHBIM M3AanusiM» oT 04.04.2017; nomoaHUTENBHOE COTJIAllEHUE
Nel (x moroopy Ne 60-31 DA/17 ot 04.04.2016) ot 05.04.2017. Cpok aeiicTBus: 12 KameHIapHBIX
Mecs1EeB (IOCTYII K MOJIMUCKE COXPaHAETCs B T€UEHUE 9 JIeT 0 UCTEUEHUHU CPOKa JI0r0BOpa).

-  Komnexkumsi poCCHICKUX JKYypHQJIOB B TIOJHOTEKCTOBOM U  JJIEKTPOHHOM  BHJE,
Elibrary.ruhttp://Elibrary.ru/projects/subscription/rus_titles_open.asp.

- Pecypcel m3marensctBa Springerhttp://link.springer.com/

- XKypnaner American Phisical Society http://journals.aps.org

- Xypnansr Royal Society of Chemistry Journals http://pabs.rsc.org/en/journals



http://link.springer.com/
http://journals.aps.org/
http://pabs.rsc.org/en/journals

- OBC «Jlanby» http://e/lanbook.com/. Toctyn k HekoTopbiM pazaenam IBC, B COOTBETCTBHH C
CornanieHueM o COTpyAHUUECTBE

3.2.YueOHO-MeTOANYECKOE 00ecnieyeHre 00yYeHHUsI 10 AN CHMILJIMHE

OcHoBHbBIE yyeOHbIe H3IaHNS:

1. ®uszuka i npodeccHil  CEMMATBHOCTEH TEXHHMYECKOro mpoduiis: Y4YeOHHK JIs
00pa3oBaTeNbHBIX YUPEXKICHUH cpenHero mpodeccuoHanbHoro obpaszoBanus. [murpueBa B.D. M.:
N3natensckuii neHTp «Akagemusy, 2014.

2. 3agaun mo ¢usuke: yyeOHOe MOocoOMe IS CTYACHTOB OOpa30BATENbHBIX YUpPEKICHHI
cpennero npodeccruonanbHoro oopazoBanus/Imurpuesa B.d.M.: M3naTenbCkuii HEHTP «AKaaeMusi»,
2013

3. A.B. ®upcos; nox pen. T.HU. Tpopumoroii. M.: U3narenbckuii nentp "Axkagemus'", 2014

4. CnpaBovHuK 1Mo (u3HKe: yued. mocodme aiisi o0pa3oBaT. yUPSKISCHUN HA4. W cpel. Tpod.
obpazoBanus T.U. Tpopumona, A.B. dupcos M.: M3natenbckuii nentp "Akagemus'", 2013

5. ®m3uka g mpodeccuii W CHenHaIbHOCTeW TexHHueckoro mupodwmisi. JlabopaTopHsiid
npaktukym  Jmutpuesa B.®., Kopxyes A.B., Myprasuna O.B.1] «Akanemus» 2015

Meroanydeckue yka3aHust 1Jisi 00y4aroIuXcsi 0 OCBOCHUIO TUCIUILINHBIL:

1.Metonuueckue ykazaHus JUisl IPOBEICHUS IPAKTHUECKUX padoT no crneuuanbHocty 15.02.01
MoHTa)X ¥ TeXHHYECKas OJKCIUTyaTalliss HPOMBIIUIEHHOr0 00opyaoBaHus (10  OTpacisM),
npenogasarenb CKM u O Mazanosa C.A..,2015 r.

2. Meroauyeckue yKa3zaHHsl Ul MPOBEICHUS CAMOCTOSITENBHBIX padOT MO CIEHUATbHOCTH
15.02.01 MoHTaX M TeXHHUYECKass SKCIULyaTallusl MPOMBIIUIEHHOTO 000pyAOBaHUs (IO OTPACIsIM),
npenonasarenb CKM u O Mazanosa C.A..,2015 .

HNHuTepHeT-pecypcenl:

1. http://school-collection.edu.ru/ - Enunas koyutekims nuppoBbIx 00pa30BaTelbHbIX PECYPCOB

2. http://fcior.edu.ru/ - ®enepanbHbiil HEHTP HHGOPMAIIMOHHO — 00Pa30BATEILHBIX PECYPCOB

3. http://window.edu.ru/ - EnuHoe okHO J0cTyma kK 00pa3oBaTelbHBIM pecypcam

4. http://www.ege.edu.ru/ -  Tlopran  wuHOpMAIMOHHOW  TOMIEPX KW  EauHOrO
rOCyIapCTBEHHOTO 9K3aMeHa

5. http://www.alleng.ru/edu/phys.htm - O6pa3oBarenbubie pecypcsl MHTepHEeTa — DH3HKa

http://omczo.org/publ/259-1-0-2770 - O6pa3oBaTenbHbIC HHTEPHET - PECYPCHI 10 pr3nKe
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4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHHMA JUCIHUIIJINHbI

KoHTposb 1 olLieHKa pe3yabTaToOB OCBOEHUS IUCLMILIMHBI OCYIIECTBIISIETCS NPENOAABaTeIeEM B
nporecce MPOBEACHUS NPAKTUYECKUX 3aHATHN W JTaOOpaTOpHBIX pPabOT, TECTHPOBAHUS, a TaKKe
BBINOJIHEHHS 00YYaIOIMMHUCS MHAMBUAYAJIBHBIX 3a/1aHU, IPOEKTOB, UCCIIEIOBAHUM.

®opMbI U MeTO/IbI KOHTPOJISI 1 OLIEHKH Pe3yJIbTATOB 00y4eHus!

Pe3yabTarsl 00y4yeHusi (OCBOEHHBbIE

OcHoBHBIE TMOKAa3aTeJIHn OIICHKH

(I)OPMLI H METOAbI

YMeHHs1, yCBOCHHbIe 3HAHUA) pe3yJabTaToB KOHTPOJIs
YMEThb:
Y1 pellieHre 3aJad4 Ha BBIYHCICHUE |— TEOPETUYECKUE
- OIMCHIBATH U OOBACHATH (PU3UYECKUE |  CKOPOCTH, PACCTOSHHUS, MacC TET; BOTIPOCHI,
ABJICHU M CBOWCTBA TEJ: [BWXKCHHE |— BLIYHCIICHUE YCIOBUIA paBHOBecHs | TECTHPOBAHHE,
TeA M MCKYCCTBEHHBIX CIYTHUKOB |  Tej; MPAKTUKYM,
3eMiIn; CBOKCTBA Ta30B, JKMIKOCTCH H |- pemneHue MpakTHYECKHX 3amad Ha | JabopaTopHas
TBEPABIX  TE;  JJIEKTPOMATHUTHYIO OCHOBE  CBOMCTB  Tra3oB W pabora,
WHIYKIIHIO, PaclpoCTPaHEHHE |  kuAKOCTEH; KOHTpPOJIbHAS
3JIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE | _ pyiypcieHue koo uumenta | Ppadora;
CBOWCTBAa  CBE€TAa;  HW3JIYyYECHHE H IPOYHOCTH TBEP/BIX TElL;
TIOTJIOICHNE cBeTa aTOMOM; | _ permeHue 3aa4 Ha OCHOBE 3aKOHA
(oTospdpexr. .. 5JIEKTPOMArHUTHOW MHIYKIIUH;
y2 pelIeHne 3a1ad Ha pacy€r IJIMH
- OTIM¥ATh THUNOTE3Bl OT HAYYHBIX | pony.
Teopum NPEJCTAaBICHHE  CHEKTPATHHOTO
y3 aHanmMsa, ero npaktuueckoro | PaKTHKYM,
- ONpEeNeNiTh XapakTep (U3NYECKOTrOo NpHMEHEHHS,; NTa3epHoit nabopaTopHas
nporecca 1o rpadguky, TaOnMIE, YCTAHOBKM M €8 TPAKTHHECKOro pabora;
(bopmyne PUMEHEHHUS;
Y4 COIOCTaBJICHUE Hay4yHBIX (aKToB [— JabopaTopHas
- JenaTb  BBIBOJBI HA  OCHOBE | C JEHCTBUTEILHOCTHIO; pabora;
IKCTIEPUMEHTAIBHBIX JTaHHBIX BBIJIBHIKCHUE TUIIOTE3 u

MOCTPOEHUE MOJIETIEN;
YS BBIIIOJIHEHUE SKCIEPUMEHTAIBHBIY— MPAKTUKYM,
- IPUMEHSTh MOJyYeHHbIE 3HAHUS U |  3ajad; nabopaTopHast
penieHus GU3NYECKHX 3a/1a4; 3ammra NPaKTUYCCKUX W pabora,  gokian,
Yo 1a6OpaTopHBIX PadoT; coo0IIeHue,
- HCII0JIB30BATH HpI/I06peTéHHBIe BBIITOJIHEHUE TECTUPOBAHHUS, pe(bepaT,
SHAHWA M YMCHHS B MPAKTHYCCKOM |_ pemenue KOHTPOIBHBIX PaGoT; MIpe3eHTAIHS;

JACATCIIBHOCTH U HOBCCHHCBHOﬁ KU3HU,

BBITIOJTHEHHUEC JOKJIaa0B

coo01IeHuH, pedeparos;
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Y7 IJIAHUPOBAHUE IIPOBEJICHUS |— TEOPETUUECKUE
- OPUBOIUTH MIPUMEPBI, OIIBITA, BOIIPOCHI,
MOKA3bIBAIOIINE, YTO: HAOMIOIEHUS U c60OpKa YCTAHOBKH I10 CXEME nmabopaTopHas
AKCIEPUMEHT SIBJISIFOTCS OCHOBOM JJISt TIpOBE/IeHNE HAOITIOICHNS; pabora;
BBI/IBIDKCHUsS ~ TUTOTE3 W TEOPHH, | _ chgrpe mokasanmii ¢ GU3HUECKHX
MO3BOJISIIOT  MPOBEPUTh  HUCTUHHOCTH pHGOPOE;
TEOPETUYECKUX BBIBOJOB; (u3MUecKas COCTABJICHIE TaG I
Teopusi JaéT BO3MOXKHOCTH OOBACHATH 3ABHCHMOCTH BeTHUMH -
U3BECTHBIE  SIBICHHUS  TNPUPOABI U HoCTpoeHHUe rpaduKoB;
Hay4HbIe (DAaKThI, TOACKA3bIBATh €I He COCTABIICHHE oTudTa -
M3BECTHBIE SIBJICHUS; (bOPMYJHpOBKA  BHIBOJIOB o

poJieNlaHHOM paboTe;
Y8 IJIaHUPOBAHUE MIPOBEACHUS |— TEOPETUUYECKUE
- IPUBOJUTH MPUMEPHI NMPAKTUYECKOTO OIIbITA; BOIIPOCBHI,
UCTIOJIb30BaHUsT (DPU3NYCCKUX 3HAHUU U c6OpKa YCTAHOBKH II0 CXEME; nabopaTopHas
3aKOHOB: MEXaHUKM B  TEXHUKE, IPOBEIEHNE HAOIIIONEHHS; pabora,
TEPMOJMHAMUKHU U AJIEKTPOJUHAMUKH B CHSTHE MOKa3aHWH ¢ (u3muecknuy KOHTPOJbHAS
SHEPIeTHUKE; 3J€KTPOMArHUTHBIX pUGOPOB; pabora;
H3Iy4eHHH B panuo- | cocTapneHue TabNuI 3aBHCHMOCTY
TEJIEKOMMYHUKALIUSAX, KBaHTOBOU BETMUUH H IOCTPOEHHE IPadUKOB;
Qusuku B cosjaHMH  s/epHOH COCTaBJICHUE OTUYETA W CO3JaHU
SHCPICTHKI, J1a3CPOB BBIBOJIA 10 MPOJIETIaHHO padoTe
Yo
- U3MEpAThH psAA (PU3NYECKUX BEIHYUH,
IIPEJCTAaBIISI PE3yIbTaThl U3MEPEHUN C
Y4E€TOM UX NOTPELIHOCTEN
Y10 olieHKa o0030pa MHGpOpPMAIMU MO |- TEOPETHYECKHE
- BOCOpPUMHMMATh W Ha OCHOBE HuTepHeT-pecypceam, BOIIPOCHI
MOJIYYEHHBIX 3HAHUU CaMOCTOSITEIIBHO coobmenusm CMMU, HaydHO-
OILICHUBATh uH(pOpMalHIo, MONYJSPHBIM CTATHSIM;
coaepxaniyrocsi B coobmenusix CMU, MOJITOTOBKA MIPOEKTOB,
WurepHere, HAayYHO-NOMYJISIPHBIX |  [pe3eHTalMil M MX 3aLIUTa;
CTaThsIX
— 3HATD:
31 IpeJiCTaBIeHNE HNOHSTUN |— TEOpeTHUYECKUe
- CMBICI IIOHATHH: MarepualbHas (UBUYECKUX SIBICHUW W CBOMCTB BOTIPOCHI,
TOYKa, MOCTYNAaTEIbHOE JBUKEHUE, BEIIECTB; TECTUPOBAHUE;

BpaIaTeibHOE JIBI)KCHHE, aOCOIIOTHO
TBEpPAOE TENOo; TEIJIOBOE JBUKEHHUE,
TEIUIOBOE  DPABHOBECHE, BHYTPEHHSA
BEIIECTBO, aTOM,

OHEPIus, aTOMHO€

OTIIMYMUEC THUIIOTE3 OT HAYYHBIX
TEOpHH;

dbopMynupoBKa (bu3HUecKux

3aKOHOB W OOBSICHEHHE Ha WUX
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AP0, UICATBHBIA Ta3; AIEKTPUYECKOE
B3aUMOJICHCTBHE, AEKTPUYECKUN
3aps, DJIEMEHTApPHBIM SJIEKTPUUYECKHUI
3apsg,
Oau3KoIelicTBIE,

SJICKTPOMArduTHOC IIOJIC,

CTOPOHHU  CHUIBI,
AJICKTPOJIBIKYIIAST  CHJIA,
WHIYKITUSA,
MarHuTHas

MarHuTHast
MarHUTHBIN HOTOK,
IPOHUIIAEMOCTb,
TEPMOAJIEKTPOHHAs IMHCCHS,
coOCTBEeHHas u IIpUMECHas
pOBOAUMOCTB, p- H- IEPEXon B
MOJIYIIPOBOTHUKAX, 3JIEKTPOMarHUTHAsI
UHIIYKIUS, CAMHAYKIHS; (OTOH, aToM,
aTOMHOE PO, MOHU3HPYIOIIee
u3IydyeHue;  (u3MUecKkoe  sBJICHUE,
THIIOTE3a, WOHU3UPYIOLIEe H3IIydYeHHUE,
IUIaHEeTa,

3BC3/14a, rajaaKTHka,

Bcenennas

OCHOBE  pa3JIMYHBIX  SIBJICHUU
MPUPOJIBI ¥ TEXHUKH;
OIIpeNIeICHNue CMBICHA, CIocoda U
eIMHUIl M3MEPEHHS OCHOBHBIX
(U3HYECKUX BEIIUYMH;

MOJTyYCHHUE TEPEMEHHOTO TOKa
OpU  PaBHOMEPHOM  BpAIlICHUU
BUTKa B OJHOPOAHOM MarHUTHOM
ToJe; npeoOpa3oBaHue
NEPEMEHHOTO TOKa C IOMOUIBIO
TpanchopmaTopa;
IP3BOJICTBO, nepeaada "
OTpeOJICHUE IEKTPOIHEPTHH;
MOJyYCHHUE  DJICKTPOMArHUTHBIX
BOJIJH M TNPUMEHEHHE WX B
PaInOCBS3H U TEJICBUICHUY;
OOBSICHGHUE  TOTJIOUICHUS U

HCITyCKaHUA CBCTa aTOMOM,

KBaHTOBas SHEprus,
HCIIOJIb30BAaHUE J1a3€epa;

OIMCaHUE
Anpa;
MPEACTABICHUE PAJAMOAKTUBHBIX
W3JIyYEHUM U UX BO3JECUCTBUU HA

cocCTaBa aTOMHOTI'O

JKUBBIC OpPTraHU3MBI;
MPEJICTAaBICHUE CTPOSHUS TUIAHET,
ComHna ®  3BE31, OOBICHCHUS
3BE3, s dext
Homuiepa U Teopuu «pazderanus

SBOIIOLUHU
TraJIaKTHKY,; MpeACTaBICHUE
BO3MOXHBIX CHeHapI/IeB
SBOIIOIIAU Bcemennoii,
00pa3oBaHUs MIIAHETHBIX CHUCTEM,

CoOHEYHOH CUCTEMEL.

32

- CMBICJI CbI/IBI/I‘IeCKI/IX BCIINYUH.

CKOPOCTh, YCKOPEHHE,

MEXaHHN4YCCKast

Macca, CcuJia,
pabora,

MoJIIpHas

VMITYJIBC,

MEXaHHu4YeCKas OHEPIus,

macca, KOJIMYCCTBO BCIICCTBA,

BHYTPEHHSII  SHEprusi, aOcCoIoTHAas

TEeMIIepaTypa, CpeAHsiss KUHETUYEeCKas

— MHOpCACTaBJICHUC

olpeieNeHne XapaKTePUCTHK

MEXaHUYEeCKOTO JIBYDKCHUS:
nepeMeIIeHHS, CKOPOCTH,
YCKOPEHHS;

dbopmynupoBka

MAacCChl, CHJIbI, UMITYJIbCa, Pa0OTHI;

ONPEACIICHUN:

OHEPICTUYCCKUX

— TEOpeTHYeCKne
BOTIPOCHI,
TECTUPOBaHUE,
MPAKTUKYM,
nmabopaTopHas
pabora,
KOHTPOJIbHAS
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SHEPTHUd 4aCcTUll BCUICCTBA, KOJIUYCCTBO

TEIUIOTHI; 3JIEMEHTapHBII
QIIEKTPUYECKUI 3apsl, HaIpsHKEHUE,
3IIEKTPOEMKOCTb, cuiia TOKa,
COIIPOTHUBJIEHUE, yIIeJIbHOE

COINPOTUBIIEHUE, UHAYKTUBHOCTb, CHUJIA
Jlopenua, cuia Amriepa; MOCTOSHHAs

[Inanka, PunbGepra, paauyc
CTallMOHAPHOM  KpPYroBOoW  OpOMTHI,
boposckuit panuyc; CKOPOCTb,
YCKOpEHHue, Macca, CHJla, HMIIYJIbC,

MEXaHHU4YCCKas pa60Ta, MEXaHHM4YCCKas
OHEPIruA; MOJIIpHasaA Macca, KOJIMYCCTBO

BCIICCTBA, BHYTPCHHSA OHCPIHUs,
a0bcoJroTHas TEMIICpaTypa, CpCAHAA
KHHCTHYCCKAas QHCPIuAa qacTun
BCIICCTBA, KOJINYCCTBO TCIIJIIOTHI,

AJIIEMEHTApHBINA JJIEKTPUYECKUHN 3apsi,

HAIpsoKCHUE, OJJICKTPOCMKOCTL, CHJIA

TOKa, COIIPOTUBJICHHC, YACIBbHOC
COIIPOTUBJICHUE, MHAYKTHBHOCTb, CHJIa

ﬂopeHua, cHhlia AMnepa; IIOCTOAHHAasA

XapaKTEPUCTUK: MEXaHHUYECKOM,

BHYTPEHHEHN SHEPIUH, KOJIMYECTBA

TEMJIOTHI;
dbopmynHupoBKa TIOHSITHI:
abcoJoTHas TeMIieparypa,

KOJIMYECTBO BEIIECTBA, MOJIAPHAs
Mmacca, HaIPsKEHHOCTD,
HaIpsDKEHUE, COIIPOTHUBJIICHUE,

HHAYKTHUBHOCTD, €MKOCTb. ..

IIpEJICTaBICHNE BEITUYMHBI
AIIEMEHTApPHOIO  AJIEKTPUUYECKOTO
3apsija, cun Jlopenma u
Awmrmepa...

pabora;

Ilmanka, Punbepra, panuyc

CTallUOHAPHOM  KpYroBod  OpOUTHI,

boposckuii paguyc

33 dbopMynupoBka 3akoHOB HpI0TOHA |- TeopeTHdecKue
- CMBICT  (PU3MYECKHX  3aKOHOB: Y NPUMEHEHUE UX I ONKCAHUsA BOIIPOCHI,
KJIACCUYECKOW MEXAHUKH, BCEMUPHOIO MEXaHUYECKUX MPOLECCOB; TECTUPOBAHUE,
TATOTCHUA, COXpaHCHUA OHCPIuu, peacTaBlICHUC 3aKOHa IIPAKTUKYM,
HMITYJIBCA; BcemupHoro TATOTEHUS u nmabopaTopHas
MOJIEKYJIAPHO KMHETUYECKOW TEOPUH U 00BsICHEHHE B3aUMOIEHCTBUSA pabora,
TECPMOJUHAMUKH, (bU3UYEeCKUX TEI: KOHTpPOJIbHAas
SJICKTPUIECKOI0 3apsia, nepevucienie u (QopMyIrupoBKa pabora;

ANEKTPOMArHUTHOW WHAYKIWH, 3aKOHA
Kymona, »snekrtponusa, oTpakeHUs M
IperoMIIeHusl cBeTa, 3akoHa Oma Juist
ydaCTKa U JJId TTOJTHOH e u mpaBuil

MOCJICAOBATCIIBHOTO U HapaJlJICIBHOI'O

COEJIMHEHUS; doroaddekra,
nocrynatoB  bopa;  kiaccuueckon
MEXAHUKH, BCEMUPHOIO TATOTEHUS,

COXpPAaHCHUS DHCPIrun, UMITYJIbCAa,

3aKOHOB COXpPaHCHHsS: DHEPIHUH,
UMITYJIbCA, JIEKTPUUECKOTO
3apsia;

dopmynupoBka 1 u 2 3aKOHOB
TEPMOJMHAMUKH u 170'¢
INpUMEHEHHE Uil  OOBSICHEHMS
TEIUIOBBIX MTPOLIECCOB;
¢dbopmynupoBka

AIIEKTPOMArHUTHOW HMHAYKLUUU H

3aKOHa
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MOJIEKYJIIPHO KUHETUYECKON TEOpHUH U
TEPMOJIMHAMUKH;
IIEKTPUYECKOTO 3apsija,
ANIEKTPOMArHUTHOM WHAYKIIMH, 3aKOHA
Kymona,
npenoMiieHus: cBera, 3akoHa Oma s
y4acTKa U JUIsl TIOJTHOW LENU U IPaBHII

MOCJICZIOBATEILHOTO U MapajljieIbHOTO
dororddekra,

QJICKTPOJIN3a, OTPAKCHUA H

COEJIMHEHUS;
IoCTyJ1aTOB bopa

OpUMEHeHHe ero B  pabore
AIIEKTPUYECKUX MAIIIKH;
3-x

00bBsicCHEHUE

dbopmynupoBka 3aKOHOB
dorordpdexkra wu
KBaHTOBOU IPUPOJIBI CBETA;

dbopMynupoBKa M INPUMEHEHHE
3aKOHOB IIPEJIOMIICHUS U

OTpaAXXCHUSA CBCTA.

34

- BKJAJ POCCHUUCKUX H 3apyOexHBIX
YUEHBIX,0Ka3aBIINX HauOoJbIIEe

BJIMAHUC HA PAa3BUTUC HAYKU

IIPEJICTaBICHUE COBPEMEHHOMU
¢u3nueckoil KapTUHBI MHpa Ha
OCHOBE BAXKHBIX OTKPBITHH
YUYEHBIX, OKa3aBILIUX
ONpeACIIONee  BIMAHHE  HA
pa3BUTHE TEXHUKH U TEXHOJIOTUU

— TEOPETUYECKUE
BOTIPOCHI,
COOOIIEeHHS,
JIOKJIa IbI;
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@DoH/1 OLIEHOYHBIX CPEJCTB /ISl IPOBeAeHNsI MPOMEKYTOYHOM aTTeCTAIMN 00YUYAIOIIUXCS 10 JUCIUIIJINHE

IToka3zatenu u KPUHTECPUHA OLNCHUBAHUSA KOMIIeTeHI Uil

O0beKThI OlleHUBaHNS Iloka3zaTenu Kpurepun Tun 3apanus; ®opma
Ne 3aanust MPOMEKYTOYHO
71
aTTecTaluu
(B
COOTBETCTBHH C
y4eOHbIM
IJIAHOM)
Ymersn:
VAR OnpeneneHue M yCTaHOBJICHME | IIOJHOTA BOCIIPOM3BEJCHUS | JK3aMeHALIMOHHbIE JK3aMeH.
IIPUBOJIUTH MPUMEPHI | TPAKTUYECKOTO HCIIOJIb30BaHMS | (PU3MUECKUX 3HAHUH U 3aKOHOB BOIIPOCHI,
IIPAKTUYECKOIO buznueckux 3HAHUU KOHTPOJIbHbIE
HCITOJIb30BaHUs WUIFOCTPUPOBAHUE SIBJICHUN U BOIIPOCHI, TECTHI.

buznyecKuX 3HAHHUIA;

nercTBUN 3aKOHOB Ha
MpUMeEpaXx; COIIOCTaBJICHUE
IIPOLECCOB NPOUCXOIAIINX B
IMOBCEHEBHOM JKU3HH, B
TEXHUYECKUX YCTPOMCTBAX €
M3y4aeMbIMHU (buznyeckuMu
3aKOHAMM U SIBJICHUSIMU

Y2 Conocrapnenue HAy4YHBIX | ITPAaBUJIBHOE COOTHOIIICHUE

- oTIMYaTh TUnorespl or | PAKTOB ¢ NeMCTBUTENBHOCTHIO; | IPUYHMH u CJIeICTBUI

HAYYHBIX TeOPHii BBIJIBU)KCHUE rumnores " Ha6mo)1vaeMHx buznyecKnx
IOCTPOEHHE MOJEIIEH. SIBJICHUI U IPOIIECCOB

Y3 aHaJIM3UPOBAHUE ocHOBHBIX | LlemocTHOE onpeneneHue

- OmpememsTh  XapakTep | X4PAKTEPUCTHK  (U3MYECKOro | Xapakrepa ¢duznveckoro

(busmgeckoro mporecca mo | PoUecca, pacro3HaBaHMe | IIpolecca, U3MEHEeHHS
rpaduka, TabauIy (bU3NYECKUX BETUYNH

rpaduky, Tabnuue,

bopmyie




Y4 BriaBmxenue TUIIOTE3 u | KopnyneHTHOCTh BBISIBJIICHUS
- Jenmath BBIBOALI Ha | TOCTPOEHHE MOJIENIEH. MPU3HAKOB (buznuecKoro
OCHOBE Tporiecca WIN SBJICHHS
AKCTICPUMEHTATBHBIX

JaHHBIX

YSs IIpencraBieHue  MOJIYYEHHBIX | pallMOHAIBHOCTH u
- [PUMEHATH TOTyYCHHBIC 3HAHUH IS pEIICHUs | TEeXHUYHOCTh pereHust

pa3sTUYHBIX (PU3UYECKHX 3ajad.

¢busnveckux 3a1aq

3HaHUS  JUISl  PELICHHUS

bu3HUeCcKuX 3a1a4;

Yo Brimonnenue IlemoctHOCTH u

- HCIIONb30BaTh | PKCIEPUMEHTAIBHBIX 3a/1a4, | 00CTOATENLHOCTh ONpENeIeCHUs
TECTUPOBaHUA, MOJTrOTOBKA | MCXOIHBIX JTAHHBIX JUIS

npuoOpeTEéHHBIC 3HAHUSA W
YMEHUSI B IPaKTUYECKOU
JIeSITeIbHOCTH i
IMOBCEAHEBHOM KU3HU,

OKJIAZIOB U COOOILEHMIA

MMPAKTUYCCKOI'0 UCIIOJIb30BaHUA

Y7

- TPUBOAWTH TPUMEPHI,
[MOKa3bIBAIOIINE, 4TO:
HaOJIIOIeHUS H
JKCIIEPUMEHT  SIBJISIOTCS
OCHOBOH IS BBIABHIKEHHS
TUIOTE3 5 TEopuil,
MTO3BOJISIOT MIPOBEPUTH
HCTHHHOCTH

TEOPETUYECKUX BbIBOJIOB;
¢uznueckas Teopus Haért

BO3MOXXHOCTb  OOBSICHATH
HN3BCCTHBIC SABJICHUSA
pupoabl nu HAay4HBIC

HJ'IaHI/IpOBaHI/IC H IIPOBCACHUC

bu3IecKoro OTIbITa u
HKCIEPUMEHTA; IpoBe/IeHHUE
HaOmoleHu 3a (pu3M4ecKuMHu
SBJICHUSMHU, KOMIUIEKTOBaHHE
(GU3NIECKUX CXEM, YCTaHOBOK
JUIs  ONBITOB WU CHSATHE
MOKa3aHUH ¢ (U3NYECKUX

npubopoB

KomruiekcHOCTD OBJIaJICHUS
WHCTPYKIHSAMH JUTSI TPOBEICHUS
1a00paTOPHBIX pabor
COONIOIGHUE TEXHOJOTUYECKON
M0CJIe10BaTeIbHOCTH
MIPOBE/ICHUS KCIIEPIMEHTA
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(axThl, MOACKA3BIBATH CIIE
HE U3BECTHBIC SIBJICHUS;

Y8

- NPUBOIUTH  IPHUMEPHI
PaKTHYECKOTO
UCIIOJIb30BaAHHSI
bu3MYeCKUX  3HAHUA W

3aKOHOB!: MEXaHUKHU B
TCXHUKEC, TCPMOAWMHAMUKU
u QJICKTPOANMHAMHKHU B
JHEPreTHUKE;
3JIEKTPOMAarHUTHBIX
U3Iy4YeHU B paauo- U
TEJIEKOMMYHUKALUSAX,
KBAaHTOBOM  (U3UKH B
CO3J1aHUU SIIEPHOMN

OHCPICTUKH, JIa3CPOB

ITpoBenenue duznueckux
OTIBITOB 1O COOPKE U YCTAHOBKE
0 CXeMe; aHaTU3UpOBaHHE
HaOMoZeHU;  (DUKCUPOBAHHE
nokasaHud ¢ (pu3HYECKHX
MPUOOPOB; COCTABIICHUE TAOIHI]
3aBHCUMOCTH BEJINYHH "
[IOCTPOEHUE rpaduKoB;
(dopMynHpoBaHUE BBIBOJIA II0
IpoJiesIaHHOM padboTe

TouHocTh HM  TEXHUYHOCTD
BOCITPOM3BEICHUSI MHCTPYKIIHI
JUTSL TIPOBENICHUS 1a00paTOPHBIX
pabor u coOIroIeHue
TEXHOJOTMYECKOM
MOCJIENOBATEIHLHOCTH
MIPOBEICHUS IKCIICPUMEHTA

Y9 OunenuBanne U cpaBHeHue | ToYHOCTP M ILIEJIOCTHOCTH
- H3MEPATH psn | dusngecKux BEJIMYMH; | pellIeHUsl 3aJa4 10 U3MEPEHUIO
(bu3MecKux Bemuunn, | ONPeAeTeHne pe3yabTaToOB | PU3MUECKUX BEJIMYUH;
U3MEpEeHU JIOCKOHAJIBbHOCTh PE3YyJIbTaTOB
NPEJCTaBIsIsl  Pe3yNbTaTh
U3MEPEHUN € YYETOM HX
MOTPEIIHOCTEN
Y10 Cobupanue, cuctematusanys u | PesynbraTuBHOCTH
- BOCIIpHHHMATh ¥ Ha | OLCHUBAHHC y4e0HOTO | MHPOPMAIIMOHHOTO TIOUCKAa W
OCHOBE nofyueHnsIx | MaTEpHana U JPYTUX | PAllMOHAIBHOCTh  BOCHPUATHSA
. UCTOYHUKOB HH(pOpMauuu i | ”HPOpMAaIUH
3HAHUH  CaMOCTOSITENILHO
UCIOJIb30BaHUSI €€ B y4eOHOM
OlLIEHUBAaTh HMH(OpMAIHIO, mporecce
COJIEpIKaLIYIOCS B
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COOOIICHUAX CMU,

HHurepHere, Hay4YHO-

HOIYJISIPHBIX CTaThsIX

3HaTh:

31 Ormpenenenne, cucTeMaru3alus U | KOPIYJIEHTHOCTb IK3aMeHANUOHHbIE IK3aMeH.
- CMBICII MOHATUH: | QOPMYNHUPOBAaHUE  MpEIACTaBlcHHE | BOCTIPOU3BCACHUA BOIIPOCHI,
MaTepuabHas TouKa, |mOHATHH (usMueckux spieHuit u | PUSHUCCKHX  3HAHMH  H KOHTPOJILHBIE
HOCTYIATENbHOE CBOWCTB BEIIECTB; OTIUYUE TMIIOTE3 3AKOHOB BOTIPOCHT, TECTRL.
JIBIDKEHHUE, BpallaTelbHOE |OT Hay4HbIX TEOopHii;

JIBIDKEHUE, abcooTHO | hopMynupoBaHue buznyeckux

TBEPJOE TEJO; TEIJIOBOE |3aKOHOB U OOBSCHEHHE HA UX OCHOBE

JIBUKEHHE, TEIUIOBOE | PA3JIMYHBIX SIBICHUN MPUPOJBI U

paBHOBECHE, BHYTPEHHSS | TEXHUKHU;  OIPEACIEHUE  CMBbICIA,

SHEprusi, BELIECTBO, aToM, [CIOCO0a W €AMHUIl  U3MEpPEHUS

aTOMHOE SAPO, WACATBHBIA | OCHOBHBIX (DM3WYECKUX  BEIWYHH;

ras; AJIEKTPUYECKOE
B3aMMO/ICHCTBHE,
JJIEKTPUYECKHUI 3apan,
3JIEMEHTapHBIN
ANIEKTPUYECKHI 3apsm,
3JIEKTPOMArHUTHOE  TOJIE,
Onu3KkoneiicTBIE,
CTOPOHHU CHIIB,
SJIEKTPOJIBHKYILIAST ~ CHUJIA,
MAarHuTHas WHIYKIUA,
MAarHUTHBIN MMOTOK,
MAarHuTHas
MIPOHULIAEMOCTb,
TEPMOAJIEKTPOHHAS

MOJly4YeHUE TEPEMEHHOI0 TOKa MpH
pPaBHOMEpPHOM BpaIlleHMH BHTKa B
OJIHOPOJIHOM  MarHUTHOM
npeoOpa3oBaHre MEPEMEHHOTO TOKa

1(0)) (K

c momompl  TpaHchopmaropa;
IPOU3BO/ICTBO, nepenada u
norpedaeHue 3JIEKTPOIHEPIUH;

MOJIYYCHHEC SJICKTPOMArHMuTHLIX BOJIH
U NPUMCHCHUC KX B pPaJuOCBA3H U
TCICBUACHNN, 00BsICHEHHE
norjiomeHnud "W MUCITYCKaHUd CBCTa
aTOMOM, KBaHTOBas SHEpTIu-,
OIIMCAaHHC

szpa,

HCIIOJIb30BAHUC JIa3€pa,

cocCTraBa ATOMHOTI'O
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SMHCCHS, COOCTBEHHas H

IIPUMECHAs IPOBOJIUMOCTb,

MMpeaACTaBJICHUC paarOaKTUBHBIX

W3JIy4YEHHUM W HUX BO3JICUCTBUNA Ha

p- H- epexon B |KUBbIE OPraHU3MbI; IPEICTABIICHUE
MOJIyIIPOBOJIHUKAX, cTtpoeHus miuaHer, ConHua u 3BE3N,
3JIEKTPOMAarHUTHAS OOBSICHEHUS  D3BOJIONUHM  3BE3,

UHAYKUMS, caMHAyKuus; [3¢dexkr  Jloruiepa U TEopuu

dotoH, aroMm, aTroMHOe |«pa3deraHus TAAKTUK,;

A1po, MOHU3HPYIOIIEE | IPEACTaBICHUE BO3MO>KHBIX

u3NydeHue;  (U3MUYECKOE |CIICHApUEB JBOJIONNUU BCceleHHOH,

SBJICHUE, TUNOoTE3a, |00pa3oBaHUs IUIAHETHBIX CUCTEM,

HMOHM3UpYIOIIEe CoHEeYHOM CUCTEMBI.

U3JIy4eHHE, IJIaHeTa,

3BE€3/1a, raJaKTUKa,

Bcenennas

32 onpeneseHue xapakrepuctuk | KopmyneHTHOCTD
- CMBICH (GUBUYECKUX | MEXaHUYECKOTO OBMOKEHUA: | BOCIIPOM3BCICHUA
BEJIMYNH: CKOPOCTb, | IEPEMEILEHHS, ckopocty, | PH3AIECKNX  3HAHNH
YCKOpEHHUe, Macca, CHJIa, | yCKOPEHHUS; dbopMynupoBaHue 3aKOHOB
UMIYJIbC, MEXaHUYecKas | OlpeeseHuN: Macchl, CHJIBI,

pabora, MEXaHUYEeCKas | UMITYJbca, PabOThI; IpeiCTaBlICHUE

JHEPrus; MOJSpHas Macca, | SJHEPreTH4YEeCKUX XapaKTEpPUCTHK:

KOJIMYECTBO BEIIECTBA, | MEXaHUYECKOH, BHYTpPEHHEN

BHYTPEHHSA DHEprus, |PHEPruM,  KOJMYECTBA  TEIJIOTHI;

abcontoTHasl Temrneparypa, | GopMyJIupoBaHUE MOHSITHIA:

cpenHsis KHHETHYecKas | abCOoII0THAs TeMIeparypa,

SHEPTrusl YacTHUI] BEIEeCTBA, | KOJMYECTBO BEIIECTBA, MOJISpHAs

KOJIMYECTBO TEIUIOTHI; | Macca, HaANPSHKEHHOCTD,

3JIEMEHTapHbIN HalpsDKEHUE, COIIPOTHUBIIEHUE,

INEKTPUYECKUI 3apsj, | MHIYKTUBHOCTb, €MKOCTB;

28




HalpsDKEHUeE,

AIIEKTPOEMKOCTb, cuiia
TOKa, COIIPOTHBIICHUE,
yIIeJIbHOE COMPOTHUBIICHUE,

WUHIYKTUBHOCTbD, cuiia
Jlopenua, cuna Awmmepa;
IIOCTOSIHHAs [Inanka,
Punbepra, paguyc
CTAallMOHAPHOW  KpPYroBOM
OpOUTHI, boposcknii
panuyc; CKOpOCTb,

YCKOpPEHHE, Macca, CHIIa,
UMITYJIBC, MEXaHHYeCKasl
pabora, MeXaHUYeCKas
SHEprus; MOJISIpHAs Macca,
KOJINYECTBO BEIIIECTBA,
BHYTPEHHSIA JHEeprus,
a0CoOJIIOTHAsT TeMIlepaTypa,
CpCaHaAa KHHETUYCCKas
OHECPIrus 4aCTull BCUICCTBA,

KOJIMYECTBO TEIJIOTHI;
3JIEMEHTapHBIN
JIEKTPUYECKUN 3apan,
HaIpsKEHUE,
JNEKTPOEMKOCTB, cuiIa
TOKa, CONPOTHUBIICHHUE,

yAEIbHOE COMPOTUBIICHHE,
WHIYKTHUBHOCTD, cuia
Jlopenua, cuna Awmmepa;

IPEJCTaBICHUE
3JIEMEHTAPHOTO

BCIIMYHUHBI
SJICKTPHUYCCKOI'O

3apsiaa, cui Jlopenna u Amnepa
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MOCTOSIHHAS IInanka,

Punbepra, paauyc

CTAallMOHAPHOW  KpPyroBOH

OpOUTHI, Bboposckuii

paauyc

33 dbopmynupoBaHue 3aKOHOB HbIOTOHA | MOJIHOTAa BOCIPOU3BEICHUS
- CMBICH busnyuecKkux |M TPUMEHEHHE WX ISl OMHCAHHS Qusnyecknx  3HaHUH M
3aKOHOB:  KJIACCHYECKOH | MEXaHHUYECKHIX nporeccos; | SAKOHOB

MEXaHUKH,  BCEMUPHOTO |MpeAcTaBiIeHUE 3akoHa BcemupHOro

TATOTCHUSI,  COXPAHEHUs | TSATOTEHUS u 00BsSICHEHHE

OHEPIUH, UMITYJIbCA;

MOJIEKYJISIPHO
KMHETUYECKOW TEOpUH M
TEPMOJUHAMUKHY;
JJIEKTPUYECKOrO  3apsiia,
ANEKTPOMATHUTHOMN
HHAYKIOUU, 3aKOHa
Kynona, AIEKTPOJIN3A,
OTpaKEHUS u
IPETOMIICHUS CBETa,
3akoHa Oma a1 yJacTka u
JUIsL  TIOJIHOM 1enu o
IIPABUII
MOCJIE0BATENBHOIO u
[apaJyIeIbHOTO
COETMHEHUS;

doTtoaddekra, mocTyaaToB
bopa; KJIACCUYECKOU

MCXaHHUKH, BCCMHUPHOT'O

B3aUMOJICHCTBUA (PU3UUECKUX TEIl:
[IEPEUUCIICHUE U
3aKOHOB

(dhopMynupoBKa
COXPaHEHUsS:  DSHEPruw,
UMITyJIbCa, DJEKTPUYECKOrO 3apsna;
dbopmynupoBanue 1 u 2 3aKOHOB

TCPMOAUHAMHUKN W HX IPUMCHCHHUC

JJIsA 00BSICHEHHUS TCIIJIOBBIX
MPOIIECCOB; dhopmynupoBaHue
3aKOHA 3JIEKTPOMArHAUTHON

UHAYKIMA U TIPUMEHEHUE €ro B
paboTe  BJIEKTPUUYECKUX
dopmynupoBanue  3-X
doroaddexra "

KBaHTOBOM IIPUPOABI
dbopMynupoBaHUe U TNPUMEHEHHE
3aKOHOB TNPEJIOMJICHUSI U OTPaKEHUS

MalluH;
3aKOHOB
00BsCHEHHE
CBETA;

CBCTa
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TATOTCHUS,  COXpPAHEHUs
DHEPIUH, UMITYJIbCA;
MOJIEKYJIIPHO

KUHETHYCCKOU TECOpHUU U

TEePMOJIMHAMUKH;
JIEKTPUUYECKOro  3apsja,
3JIEKTPOMarHUTHOM

HHAYKIUU, 3aKOHa
Kynona, ANEKTPOJIN3A,
OTpaKeHUs u
IIPEIOMIICHUS CBeTa,

3akoHa Oma i y4JacTka u
JUIsT  TIOIHOM  1enu U
MPaBHII
MOCIE0BATEIHHOTO u
napauieaIbHOTO
COCITMHEHUST;
doTtoaddekra, mocTyaaToB
bopa

34

- BKJaJ POCCHMCKHX U
3apyOeKHBIX
YUEHBIX,0Ka3aBIINUX
HauOoJpIlIee BIMSHUE Ha
pa3BUTHE HAYKU

Ornpenenenue u 0000611IeHNE
COBPEMEHHOM (hM3NYECKON KapTHHBI
MHUpa Ha OCHOBE Ba)KHBIX OTKPBITUI
Y4EHBIX, OKa3aBLIUX ONpEIEIAOLIEe
BJIUSHUE HA pPa3BUTUE TEXHUKH U
TEXHOJIOTHH

I{enocTHOCTE  BOCHPUATHSA
MIPEACTABICHUN 0
¢bu3nyecKoil kKapTuHe MUpa
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KOHTpOJ’[LHbIe H TECTOBbIC 3aJaHUA

TeopeTnueckne BONPOCHI K IK3aMEHY

1. Mexanunueckoe nBkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOro JBHKEHUsS. CucTeMbl
oTcuéra (IpumMepsHl).

2. XapaKTepHCTUKH MEXaHUYECKOTO IBUKCHHS: TEpPEMEIICHUEe, CKOPOCTh, YCKOpPEHHUE
(mpumepsr).

3. Buapsl MeXaHMUYECKOTO IBWKCHHS: PaBHOMEPHOE, PaBHOYCKOPEHHOE M WX Tpaduyeckoe
onucaHue (pUMepHI).

4. JIBuKeHue MO OKPYKHOCTH C IMOCTOSTHHOM 110 MOAYIIO0 CKOPOCTBIO.

5. Bzaumopeiictue Tein. [Ipunuun cynepno3unuu cui (IpuMepsl).

6. 3axonsl quHAMUKUA HbroTOHA (TIpUMEpBI).

7. Cwuna. Cumsl B IpUPOJIe: CUIIBI YIIPYTOCTH, CUIIBI TPEHHUSI (BUIbI TPEHHUS) (IPUMEPHI).

8. Cuna TshxecT (IPUMEpHI).

9. 3akoH BceMHpHOTO TIroTeHus. HeBecomMocTs (mpumepsl).

10. Nmmryinibe Tenma. 3aKOH COXpaHCHHS UMITYJIbca. PeakTHBHOE NBIKEHUE (ITPUMEPHI).

11. 3akoH coxpaHeHHs SHEPTUU (TIPUMEPBHI).

12. PaboTa 1 MOIITHOCTh B MEXaHHUKE.

13. Mexanunueckue KoneOanusi. AMILTUTY/a, IEPUO/I, YacToTa, a3a KoneOaHuil (IpuMepHI).

14. CBobonHble ¥ BBIHYXKJCHHBIE MEXaHHYECKHE KoJieOaHUs. MeXaHMYeCKHEe BOJIHBI
(mpumepsr).

15. 3BykOBbI€ BOJIHBI. YJIBTPa3BYK U €r0 UCIOIb30BAHUE B TEXHUKE U MEAHUIIMHE (IPUMEPHI).

16. HaGmroneHuss ¥ OMBITHI, MOJITBEPKIAIONINE aTOMHO-MOJEKYJISPHOE CTPOCHHE BEIECTBa
(mpumepsI).

17. Macca u pa3mepbl Mosiekya. TermoBoe OBHKeHUE. AOCOITIOTHAS TeMIiepaTrypa, Kak Mepa
CpeHEel KHHETHYECKON SHEPIUU YaCTHII.

18. OObsicHEeHHE arperaTHbIX COCTOSHUN BEIIECTBA Ha OCHOBE aTOMHO-MOJEKYISPHBIX
npecTaBieHui. CBsi3b MEXy 1aBJICHUEM U CpeJlHEN KNHETUYECKOW SHEprhei MOJIeKyJI rasa.

19. Mogens cTpoeHus TBEPABIX Ted. MexaHnuecKkue cBOicTBa TBEPABIX Tel (IPUMEPHI).

20. AMopdHBIe Tella W KHJIKUE KPHUCTAUIB. VI3MEHEHHsI arperaTHBIX COCTOSIHHM BEIIECTBa
(mpuMepsI).

21. Mopenb cTpoeHUs KUIKOCTH. HachIeHHbIE W HEHACKHIIIIEHHBIC TTaphbl. BIaXkKHOCTh BO3TyXa
(mpuMeps).

22. TIoBepXHOCTHOE HATsHDKEHUE M CMauyUBaHUE (IPUMEDHI).

23. BHyTpeHHss sHeprus u paboTa rasa.

24. TlepBbIif 3aKOH TEPMOTUHAMUKH.

25. HeoOpaTtuMoCTh TEIUIOBBIX MPOIECCOB. TErIOBbIE IBUTATENH M OXpaHa OKpYKarolen
cpensl. KII/] TerutoBbIX ABUTATEINEH.

26. B3aumonelicTBue 3apsDKEHHBIX — Tell.  JJNEKTPUYECKUM 3apsan. 3aKkoH COXpaHEHUS
ANEeKTpUUecKoro 3apsaa. 3akoH KyioHa.

27. Dnexktpudeckoe moine. HanpsykeHHOCTh JIEKTPUIECKOTO TOJIS.

28. ITorenmmain moist. PasHocTs TOTEHIINAIIOB.

29. TIpoBOTHUKHU B AJIEKTPUUYECKOM MoJIe. DIeKTpuueckas EMKocTs. KoHmencatop.

30. JIMPIEeKTPUKH B SJICKTPUICCKOM ITOJIC.

31. IlocrostHabIit  anmekTpudeckuii  Tok. Cuma Toka. Hampsikenwme.  DiekTpudeckoe
COTIPOTUBIICHUE.

32.3akon Oma s yuactka wenu. [locienoBarenpHOe H  TapalieIbHOE COCIUHEHUE
MIPOBOJHUKOB.

33. BJIC ucrouynuka Toka. 3akoH OMa /il 3aMKHYTOH LIETIH.



34. TertoBoe IEHCTBHE AIIEKTPUUYECKOT0 TOKA. 3akoH [xoyns — Jlenma.

35. PaboTa ¥ MOIITHOCTH JIEKTPUUECKOTO TOKA.

36. [TommynpoBoanuku. CoOCTBEHHAs! ¥ IPUMECHAs IPOBOAUMOCTD OTYIPOBOIHUKOB.

37. IlonynpoBogHUKOBBIHA 10. [1o1ynpoBOAHUKOBBIE TPUOOPHI.

38. MaruutHoe nosie. [IocTosiHHbIE MarHUTBl U MAarHUTHOE T0JIe TOKA. MIHAYKIMS MarHUTHOTO
noJist. MarHuTHBIN NOTOK.

39. Cuna Amniepa. [IpuHImI AEHCTBUS 3JIEKTPOIBUTATENS. DIEKTPOU3ZMEPHUTEIbHbIE TPUOOPHI.

40. SIBneHue 37IeKTPOMAarHUTHON UHIIYKIIUU U 3aKOH 3JIEKTPOMarHuTHON unaykiuu dapanes.

41. Buxpesoe anekrpuueckoe noje. [Ipasuno Jlenna. Camonnaykuus. IHIyKTUBHOCTbD.

42. IlpuHnun aeicTBUs aeKTporeneparTopa. [lepeMeHHbIN TOK.

43. Tpaucdopmatop.

44. TIpon3BoACTBO, Nepeaada u NoTpedIeHUe FIEKTPUUECKON SHEPTUu.

45. TlpoGiiema sHeprocHaOkeHust. TexHuKa 0€30MacHOCTH B OOpALICHHH C DJIEKTPUYECKHM
TOKOM.

46. KonebarenbHbIi KOHTYp. CBOOOIHBIE U BEIHY)KICHHBIE AJIEKTPOMArHUTHBIE KOJICOAHMSI.

47. AKTUBHOE CONPOTHUBIICHUE. DIEKTPUUECKUN PE30HAHC.

48. DNeKTPOMarHUTHOE TII0JIE M DJIEKTPOMArHUTHBIE BOJHBL. CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH.

49. TIpUHIUIIBI PATUOCBS3H U TEICBHICHHUS.

50. 3akoHbI OTpaXkeHUS U MperiomiieHus cBeta. [lonHoe BHyTpeHHee OTpakeHUe (IPUMEpHI).

51. CBer Kak a/eKTpoMarHuTHas BojiHa. MHTepdepenuns u audpakuus ceera (IpumMepsbl).

52. lucnepcus certa.

53. Paznuunbie BHABI ANEKTPOMArHUTHBIX H3IYyYeHHWH, WX CBOMCTBA W IPAKTUYECKOE
npUMeHeHHe (IPUMEpBHI).

54. Onruueckue npubopsl. Pazpermiaromias cnocoOHOCTh ONTUYECKUX TPHUOOPOB.

55. I'unotesa [Inanka o kBanTax. ®orodddext. DoToH.

56. .BoTHOBBIE M KOPITYCKYJIIPHBIC CBOMCTBA CBeTa. TeXHUYECKHE YCTPOHCTBA, OCHOBAHHbBIC Ha
UCMOJIb30BaHUM (poTOrhdeKTa.

57. Ctpoenue aTomMa: IjiaHeTapHas MoJieNb U Mojielib bopa.

58. [lornomenue 1 ucnyckaHue cBera aroMoM. KBaHTOBaHUE SHEPTUU.

59. [IpuHIIMT NEHCTBUS U MCITOIE30BAHKE JIa3epa.

60. CtpoeHue aToMHOTO si7jpa. DHeprus cBsi3u. CBsA3b MacChl U YHEPTUU.

61. fAnepuas sHepreTnka. PaguoakTHBHBIC W3IYYCHHWS] W WX BO3JCHCTBHE Ha JKHUBBIC
OpraHU3MBlI.

62. Dddexr [ormnepa u oOHApYKEHHE «pa3OeTraHus» TaJaKTHK. BobIIoi B3phIB.

63. O6pazoBaHue MIaHETHBIX cucTeM. ColHeYHas cucTeMa.

IIpakTH4eckue 3aaHus K IK3aMeHY:

1. Manbuuk nmoxdOpocusl Msid BBEpX M CHOBa moiMan ero. CuuTas, 4To MsU NMOAHSUICA HA
BBICOTY 2,5 M, HAUJIUTE MyTh U NIEPEMEILEHNE MAYa.

2. Ms4 yman ¢ BBICOTHI 3 M, OTCKOYHJI OT IT0J1a ¥ ObLT moiiMaH Ha BeicoTe 1 M. Haiinure myTh n
NepeMEIIEHHE.

3. Uepes 20 ¢ mocie Havaja ABWKCHHS 3JICKTPOBO3 pas3BHII cKopocTh 4 m/c. Haitnure cuiy,
COOOINAIOIIYI0 YCKOPEHHE, €CIIM Macca JIeKTpoBo3a paBHa 184 T.

4. CxopocTh aBTOMOOWJIA W3MEHsETCs MO 3aKoHY V,=10+0,5t. Haitnute pesynpTupyromyio
CUITY, IEHCTBYIO Ha HETO, €CIIK Macca aBToMoOuJs paBHa 1,5 T.

5. Kocmuuecknit kopabiib Maccoit 8 T MpUONMHM3UIICS K OPOUTAIBPHOW KOCMHUYECKOW CTaHITUU
maccoii 20 T Ha paccrosiHue 100 M. Haiinure cuily MX B3aMMHOTO IPUTSKEHUS.
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6. JKene3HOMOPOXXHBIA BaroH Maccoil 35 T NOABE3KAeT K CTOALIEMY Ha TOM JK€ IYTH
HEMNOJIBYKHOMY BaroHy Maccoil 28 T W aBToMaTuuecku cueruisierca ¢ HuM. [locrie cuenku BaroHsl
JBIDKYTCS MPSIMOJIMHEHHO co ckopocThio 0,5 M/c. KakoBa Obu1a CKOPOCTh JBMXKYILETOCS BaroHa nepej
CLIETIKON?

7. Kakyro 1nuHy nMeeT MaTeMaTU4eCKU MasiTHUK C IEPUOJOM Kojebanuii 2¢?

8. PaccrosHue mexnay rpeOHsmMu BoJiH paBHO 10 M. CKOpOCTh pacmnpoCTpaHEHHs BOJIH 2 M/C.
KakoBa yacroTa ynapoB BosH 0 Oeper?

9. Kakoga macca 20 MOJIb CEpHOH KUCIOTHI?

10. Kakoe KOIMYECTBO BEIIECTBA COJCPKHUTCS B AIFOMUHUEBON OTJIMBKE Maccoi 5,4 Kr?

11. KakoBa macca 20 MoJIb CEpHOM KHUCIOTHI?

12. Beruucinute Maccy oHoi Mosiekysbl metana (CHy).

13. CKOJbKO MOJIEKYJI COACPKUTCA B Traze o0bEMOM 2 M npu nasieHun 150 xlla u
temmeparype 27 C?

14. bannon BMmectumocthio 40 1 comepxkut 1,98 kr yrmekucioro raza (COz). bamion
BbIJIEP>)KUBAET JaBiieHue 3 10%1Ta. [Tpu kakoil TeMneparype BOZHUKAET OMACHOCTb B3pbIBa?

15. KakoBo maBieHue C)aToro BO3AyXa, HaXOMSIIErocs B OaljoHe BMECTUMOCThIO 20 1 mpu
Temmeparype 12 “C, eciu Macca 9Toro Bo3ayxa 2 kr. MoisipHast Macca Bo3ayxa pasa 0,029 Kr/MoJb.

16. Ha mokome anekTpudeckoit samrbl Hanucano 1 B, 0,68 A. Omnpenenure CONpOTHBIICHHE
CIIUPAJIH JIAMIIBI.

17. Kakoe Hy»HO NPUIOKHUTHh HANPSHKEHUE K MPOBOAHUKY conpoTuBieHueM 0,25 Owm, 4ToObl B
npoBOIHUKE OblIa cuia Toka 30 A?

18. B memnp BKIIIOYEHBI IOCIENOBATENBLHO JIBE JAMIOYKU compotuBieHueM 6 Om u 2 Owm.
[Toxazanus nepBoro BoibT™MeETpa — 24 B. KakoBO MOKa3aHHE BTOPOrO BOJILTMETpa?

19. Onpenenuth BHYTpEHHEE CONPOTHUBIEHHE AKKyMYJSATOpa, €CIH M3BECTHO, 4YTO IpH
3aMBIKAaHUHU €T0 Ha BHelIHee conpotuBieHue 14 OM, HanpspKeHHE Ha 3a)XUMax akkymyssaropa 28 B, a
IIPY 3aMBIKAHUH Ha CONIPOTUBIEHHUE HA 29 OM HanpshkeHue Ha 3axuMax 29 B.

20. OAC akxymynsitopa 2B. HanpsokeHne Ha 3a)knMax MpH TOKE B IIETIH 2:10° MA paBHo 1,84
B. Haiinure conpoTHBIIEeHNE BHEIIHEN LIENU U BHYTPEHHEE CONIPOTUBIIEHUE aKKyMYJIATOPA.

21. PaccumTaiiTe pacxoja SHEPTHH AIEKTPHUECKON JTAMITOH, BKIIOYeHHOW Ha 10 MUHYT B CeTb,
HanpspkeHueM 127 B, ecniu cuna toka B mamre 500 MA.

22. Kakoe KOIWMYECTBO TEIUIOTHI BbyIenseTcss 3a 30 MHUHYT TPOBOJIOYHOH CIHPAITBIO
conpotusiieHueM 20 Om nipu cuiie Toka 5 A?

23. 3a xakoe BpeMs IMpH MPOXOXKACHUU MO MPOBOJHUKY DIIEKTPHUECKOTO TOKA CHIION S5 A,
HanpspkeHueM 220 B Boigensercs 1320 x/[x sneprun?

24. Yron maneHus Jyda U3 BO3JyXa B CTEKJIO paBeH 30™ UeMy paBeH yros npeaoMIIeHUs], €Ciu
NI0Ka3aTeNb NPEJIOMIIEHNs CTEKITHHOM IJIaCTUHBI paBeH 1,67

25. JIyd cBeTa mepexoIuT U3 Bo3ayxa B BOAY. OnpeneiauTh yroi MpeIoMISHHs Tyda, €CIIA yrojl
NaJeHUs paBeH 30° (Nsons=1,33).

26. CKOpOCTh pacmpoCTpaHEeHHUs CBETa B MEPBOH cpere 225- 10%km/c, a BO BTOPOH - 2- 10° km/c.
JIyd cBeTa majaeT Ha MOBEPXHOCTH PA3fIe/a THX CPei Mo yriaoM 30 U IepexOIuT BO BTOPYIO CPEy.
OnpenenuTts yroJ npeaoMIeHus Jyya.

27. CKOpPOCTh paclpOCTpaHEHUs] CBeTa B HEKOTOPOHM JKUAKOCTH paBHa 240- 10® xm/c. Ha
MOBEPXHOCTh ATOM JKHAKOCTH M3 BO3JyXa MaJaeT JIyd CBETa MOJA yriioM 25 " Onpenenute yron
IIPEIOMJIEHUS JIyYa.

28. JInvHa BOJHBI JKENTOTO cBeTa B Bakyyme paBHa 0,589 mxm. KakoBa wacrtora kojnebaHuii B
TaKOM CBETOBOM HU3JTy4eHUU?

. 23 ll:;l .
29. IlpotakTnHuii “51fa o — paamoakTuBeH. Ompenenure, KaKOH 3JIEMEHT IOIYYUTCS C
IIOMOILIBIO TOT'O pacraja.
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30. Kakast 6ombapaupyromas yacTula MPUMEHSIIAch B CIEAYIONINX PEaKLUsIX:
14 17 1
iIN4+?- 170 + 1H
ILi+iH — $Be+?
31. HaiiguTe sHEpruto CBS3HM szpa EBE, €cJIM Macca siipa EBE paBHa 8,00531 a.e.Mm.

32. HaiimuTe 3HEprUIo CBS3H slipa gLi, €CJIM Macca sapa ;'Li paBHa 7,01601 a.e.m.
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MeToauyeckue MaTepuabl

MCTO[[I/ILIGCKI/IC MaTCpHuaJibl, OIMPCACIIAOIINEC MPOUCAYPbl OLICHUBAHUA PC3YJIbLTATOB 06y‘-I€HI/I$I

XapaKTepU3YIOMHUX (GOPMUPOBAHNE KOMITIETCHIIUN MPEACTABICHBI B METOAHMYECKUX PEKOMEHAIUS TI0
BBIMIOJTHEHHUIO MPAKTUYECKUX U CAMOCTOSITENIbHBIX PaloT.

TeMaTHyecKHil IJIAH CAMOCTOSITEJILHOH PadoThI

Ne Tema Koanue | ®opma c/p
CTBO
4acoB

1 CamocrositenbHast  pabota  oOydaromuxcst  Nel 1 CamocTtosTenbHas padbora,
«Cucrema MexayHapoaHsix enunul CH, rpedeckuii cooO1eHue
andaBuT, cTaHAApTHAS 3aIUCH YUCITA»

2 CamocrosiTenbHass pabora oOydaroumxcs Ne2 2 Pabora c nureparypoi,
«3aKOH COXpaHEHUS YDHEPTUM» coob1eHue

3 CamocrositenbHas pabora oOydarommxcest Ne3 «M. 1 CamocrosiTenbHast paboTa ¢
B. JlomoHocoB — Benukuii Poccuiickuil yueHslii.» JUTEPATYpPOH

4 CamocrosTenbHas pabota o0yqaromuxcs Ned 2 CooO1eHue, mpe3eHTaus
«Pe3oHaHC u ero poJib B ObITY»

5 CaMmocrtosiTenbHass paboTa oOydaroumxcs Ne5 2 CamocTosTenbHas paboTa
«M3ompoueccon)

6 CamocrosrenbHas paboTta ooydaronuxcs Ne6 2 Pa6ora ¢ kHuroi ,
«IKOJOTUYECKHE MPOOIJIEMBI, CBI3aHHBIE C coo0rIeHne
MIPUMEHEHHEM TETUIOBBIX MAIlIUH»

7 CamocrositensHast paboTta oOydaroruxcst No7 2 CamocrositenpHast padoTa,
«ITpobnemsbl sHEprocOepeReHUs» npopaboTKa KOHCIIEKTOB

3aHATHI

8 CamocrositenbHas padorta odyyatomuxcs Ne§ «Poinb 2 Pabora ¢ nurepatypoi,
TEIUIOBBIX JIBUTaTEIEH U OXPaHA OKPYKAOLIEH cooO1eHue
cpeab»

9 CamocrosTenbHas pabota o0yyaronmxcss Ne9 2 CamocrosrenbHas pabora
«OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-

KUHETHYECKOU TEOPUN»

10 CamocrosrenbHas padota odydatormxcst Nel( 2 Pabora ¢ nmurepatypoi,
«MonekynsapHas ¢puszuka. TepmoguHaMuKa» MIPAKTUYECKOE 3aHITHE

11 CamocrositenbHas pabora odyyaronuxces Nel 1 2 CamocrosTenbHas paboTa.
"3akonbl OMa AJig yyacTKa U JUIsl MOJTHOM 1enu” Coo0menne

12 CamocrosrenpHas pabota ooydaromuxcst Nel2 2 CamocrosTenpHas padora ,
"PacueT KBHBaJICHTHOTO CONPOTUBIICHHUS IS popaboTKa KOHCIIEKTOB
pa3IMYHBIX CITOCOOOB COSTMHEHUS TPOBOTHUKOB" 3aHSATHUN

13 CamocrositenpHas pabota oOyqatoruxes Nel3 2 CooOrienue, mpe3eHTaIHs
"PaboTra ¥ MOIITHOCTH IIOCTOSSHHOTO TOKA"

14 CamocrogrenbHas pabota obydatonmxcst Nel4 2 Pabora ¢ nturepatypoi,
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"3akon J[xoynsa-Jlenna"

co00IIeHnE

15 CamocrositenpHas paborta oOyuaronuxes Nel5 CamocTtosTenpHas padbora,
"3akonbsl Oma. CoeMHEHUs] TPOBOIHUKOB" IOKJIaT

16 CamocrosrenbHas pabora ooydaromuxcs Nel6 Pabora ¢ nurepatypoi,
"DnexkTpuueckuii TOK B MeTtayax", "IIeKTpuuecKui coo0IIcHIE
TOK B 3JIEKTpoJuTax"

17 CamocrosTenpHas paborta oOyqaroruxcst Nel7 CamocrosTenpHas padoTa,
"DnekTpruueckuil ToK B razax” IIPAKTUYECKOE 3aHATHE

18 CamocrosTenbHas padorta oOyqaroruxcst Nel§ Pabota c nmurepaTypoit
"D1eKTpUYECKUI TOK B OJYIPOBOJHUKAX"

19 CamocrosTenpHas padbota oOyqaroruxcst Nel9 CamocrosiTenbHas paboTa ¢
"[1os1ynipoBOIHUKOBBIE IPUOOPHI, UX IPUMEHEHHE JIUTEPATYPOU

20 CamocrosarenbHas paborta odydaronixcst No20 Pabora ¢ nurepatypoi,
«MarautHoe nosue 3eMian» coob1eHue

21 CamocrositenbHas pabora odyyaronuxcs Ne2 1 Pabora c nureparypoi,
«Panuanuonnele nosca 3eMin.» coob1eHue

22 CamocrositenbHast pabota oOywarommxcs No22 Pabota c nutepatypoii,
«IToTpebuTenu Toka — X HOMUHAJIbHBIC 3HAYCHUSDY coo0IIEHNE

23 CamocrosTenbHas pabota o0yyatoruxces Ne23 CamocTtosTenbHas padbora,
«Pa3Butue 3nexrposnepreTuku B CapaToBCKOH cooO1eHue
o0nacTuy

24 CamocrosTenbHas padota odyyatomuxcs Ne 24 CamocTosTenbHas padbora,
«Pa3BuTHE CPEACTB CBSI3U» npopaboTKa KOHCIIEKTOB

3aHATHI

25 CamocrodrenbHas paborta ooydaronuxcss Ne 25 Pabora ¢ kHuroi,
«Kocmuueckne HCTOYHHUKH PaliOnu3ITydSHHS MIpE3CHTAIHS

26 CamocrodrenbHas paboTta ooydaronuxcs Ne26 CamocrosiTenbHas padboTa ¢
«Pa3BuTHE aTOMHOMN YHEPTETUKHU JNUTEpaTypou

27 CamocrosiTenbHas padorta o0yyaromuxcs Ne27 Pabora c nureparypoi,
«OnTryeckue KBaHTOBBIE TEHEPATOPHD» cooO1ieHne

28 CamocrosarenbHass paboTta oOywaromuxcs — Ne28 CamocrosTenbHas padboTa ¢
«AHaIU3 TPUYUH U TOCIEICTBUM KPYMHEUIINX JNUTepaTypou
SJIEPHBIX KaTacTpod»

29 CamocTosTenpHas pabota o0yuyaronuxcsaNe29 CamocTosiTenbHas paboTa ¢
«["anakTrka u e€ U3Iy4eHus.» JIUTEPATYPOU

30 CamocrositenpHas pabota o0yuaronmuxcs Ne 30 CamocTosiTenbHas paboTa ¢
«OBomonnu ["amakTuk» JAUTEepaTypoi, mpopadoTka

KOHCIIEKTOB 3aHSTHI

31 CamocrosTenbHas pabora o0yyaronuxes Ne31 PaGora c nureparypoi,
«3Be3/IbI ¥ UX CYABOBL» MIpe3eHTAIHS

32 [ToaroroBka K 3K3aMeHy IO BOIPOCaM, PEIICHHE CamocrosiTenpHas padoTa,

THUIIOBBIX 3aJa4

popaboTKa KOHCTIEKTOB
3aHSATHUN
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