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1. Ileanb u 327294 TUCIANJIMHBI.

[enpro u3ydeHus: TUCHUILIMHBL «DU3HKa» ABISETCS CO3[JaHHUE Y CTYJIEHTOB OCHOB LIUPOKOW Teope-
TUYECKOW MOATOTOBKH B 00JacTu (pU3UKHU, MO3BOJIAIOIIECH OPUEHTUPOBATHCS B IMOTOKE HAYYHOU U
TEXHUYECKON MH(pOpMALUK 1 00ECTICUNBAOIIEH UM BO3MOKHOCTh UCTIOJIB30BaHUSI HOBBIX (pU3ne-
CKUX MPUHIUIIOB B T€X 00JIACTAX TEXHUKHU, B KOTOPBIX OHU CIIELIUATU3UPYIOTCS.

OcCHOBHBIMH 3371a4aMU Kypca (DU3UKHU B By3aX SIBIISIOTCS:

- (popmupoBaHUE Y CTYJICHTOB HAYYHOTO MBIIICHUS U COBPEMEHHOTO €CTECTBEHHOHAYYHOTI'O MUPO-
BO33pPEHUS, B YACTHOCTH, MPABUIHLHOTO TOHUMAHUS TPAHUI] TPUMEHUMOCTH PA3IMYHBIX (PU3UIECKIX
MOHATUI, 3aKOHOB, TEOPUI U YMEHHUSI OLICHUBATh CTEIIEHb JJOCTOBEPHOCTH PE3YJIBTATOB, IOJYUYEHHBIX
C IMTOMOUIBIO IKCIIEPUMEHTAIIBHBIX UJIM MaTEMaTUYECKUX METOJ0B UCCIIEAOBAHUS;

- YCBOCHHE OCHOBHBIX (DU3MUECKUX SIBJICHUI U 3aKOHOB KJIACCHUYECKOM U COBPEMEHHOM (pU3UKH, Me-
TOJIOB (PU3MUECKOTO UCCIIETOBAHMS;

- BBIpa0OTKa y CTYJICHTOB IIPUEMOB U HABBIKOB PEILIEHUS KOHKPETHBIX 3aJa4 U3 pa3HbIX o0iacrei
(GU3HKY, TOMOTAIONINX CTYJACHTAM B JAIBHEUIIIEM peliaTh NHKEHEPHBIC 3a/1a4H;

- O3HAaKOMJIEHHE CTYACHTOB C COBPEMEHHOW HAy4YHOW ammapaTypod M BbIpaOOTKa y CTYIIEHTOB
HAYaJIbHBIX HABBIKOB ITPOBEICHUS KCIICPUMEHTAIBHBIX HAYUYHBIX UCCIICOBAHMNA (DU3MUCCKUX SIBJIC-

HUH U OLEHKU TOTPEIIHOCTEH N3MEPEHHIA.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHbIe IPOrPaMMBbI.

JucuumuinHa «®u3nka» BXOAUT B 00513aTENbHYIO YacTh LIMKIIA O10Ka. OCHOBOM OCBOEHUS J1aH-
HOM y4eOHOM JUCIUIUIMHBI SBISETCS MIKOIBHBIN Kype Gu3nku. JlaHHast TUCIUTIIMHA SBIISETCS
IPEIIECTBYIOUIEH /Ui CICAYIOIIMX JUCLMILIMH: HH(OpMATUKA, IPUKJIaJHAs MEXaHHUKa, JJIEKTPO-
TEXHHMKA U 3JIEKTPOHUKA, TUIpaBIIMKa, (PU3NUECKast XUMUS U MTOCIEIYIOIIEH, Tocie BhICHIEH MaTe-

MAaTHKHU.

3. IlepeueHb UIAHMPYEMBIX Pe3y/IbTATOB 00YUeHHSs 10 JUCHHUILIMHE (MOYJII0), COOTHECEHHbIX
¢ HHAMKATOPaMH 10CTHKEHHSI KOMIIeTeHM i

Taoauna 1.

Kox mo ®I'OC

I/IHI[I/IKaTOpI)I JOCTHIXCHU

[Mnanupyemblie pe3yabTaThl O0y4eHUs
no gucturuinae (3YB)

O6menpodeccruoHaabHbIE

YK-1 cnocoben ocy-
HICCTBIISAT KPUTHYC-
CKMH aHalu3 Ipo-
OJIEeMHBIX CUTyalUul
Ha OCHOBE CHCTEM-
HOTO TI0JIX0/1a, BBIpa-
0aTbIBaTh CTPATETHUIO
JIEUCTBUI

VK-1.1 Wcnonb3yer pas3nuyHble Me-
TO/BI, CIIOCOOCTBYIOIIME PEIICHUIO 3a-
a4 nmpodecCUuOHATBHOM IeATeThHOCTH

VK-1.2. AHanusupyer XUMHYECKHE H
(U3UKO-XMMHYECKHUE CIOCOOBI IJis pe-
LIeHHsI TPOPUIIBHBIX 3a1a4

3HaTh:

OCHOBBI CHCTEMHOTO TOJXO0fa, MpPHUH-
LUIIBI PELIECHUs 3a/1a4 B HEOIPEAeIeH-
HOM CUTYalllH.

YMeTh:

aHAIM3UPOBATH 3a7a4y, BIJENss ee Oa-
30BBIE COCTABJISAIOLINE, OCYIIECTBISAET
JEKOMIIO3HIIHIO 3aJa4H;

HaxoJUTb W KPUTHUYECKU AaHAIU3UPO-
BaTh HH(POPMAIIHIO, HEOOXOUMYIO IS
pelIeHs] TOCTABICHHOW 3a/1a4u;
paccMaTpuBaTh BO3MOKHBIE BapHAHTHI
pelIeHus 3a/layu, OLIEHUBAasi UX JI0CTO-
HWHCTBA U HEIOCTATKH;

IPaMOTHO, JIOTUYHO, apTyMEHTUPOBAHO
(bopMHUpPOBaTh COOCTBEHHBIE CYKICHHS
u oneHkd. Otnmuath (BakThl OT MHe-
HUM, UHTEPIIPETALINI, OIIEHOK U T.J. B




PacCy)IEHUSIX IPYTUX YYACTHUKOB Jie-
SITEIILHOCTH.

ONpeACIATh U OLEHUBATH MOCJIEACTBUS
BO3MOXHBIX PELICHUH 3a/1a4u;
Baagern:

HaBBIKAMHM TPOBEIECHUSI KPUTHUYECKOTO
aHaM3a MPOOJIEMHBIX CUTYAIHI B X0OJI€
pemieHus 3amad4  npodecCHOHATBHON
JIeSITEILHOCTH.




4. O0béM MMCUMIVIMHBI M BUABI Y4eOHOI padoThI

Tabnuna 2
Bcero
CemecTpbl CemecTpbl
. 4acoB/ 3a4.e].
Bup yuebHoit paboTs > 3 2 5 3 2
O0D0 | 0300 ‘ l ‘ l
0d0 030
KonraktHas padora (Bcero) 196/5,4 | 147/1,8 | 64/1,8 | 68/1,9 | 64/1,8 | 48/1,4 | 51/1,4 | 48/1,4
B ToM uncne:
Jlexumn 98/2,7 | 49/1,4 | 32/0,9 34/0,9 32/0,9 | 16/0,45 | 17/0,47 | 16/0,45
[IpakTudeckne 3aHATHSL 49/1,4 | 49/1,4 | 16/0,45 | 17/0,47 | 16/0,45 | 16/0,45 | 17/0,47 | 16/0,45
CeMuHapsbl
JlaboparopHsie pabOTHI 49/1,4 | 49/1,4 | 16/0,45 | 17/0,47 | 16/0,45 | 16/0,45 | 17/0,47 | 16/0,45
CamocrosTenpHas pabora (Bcero) 200/5,6 | 249/7 | 80/2,2 | 40/1,1 | 80/2,2 | 86/2,4 | 80/2,2 | 83/2,3
B ToM uncne:
KypcoBas pabora (IpoekT)
PacuerHO-Tpaduueckne paboTsI 74/2,1 | 108/3,0 | 26/0,7 | 22/0,6 | 26/0,7 | 32/0,9 | 26/0,7 | 26/0,7
IToaroroBka k 1a00paTOPHBIM paboTam 42/1,22 | 66/1,8 | 18/05 | 6/0,16 | 18/0,5 | 18/0,5 | 18/0,5 | 23/0,5
[ToaroroBka K OpakTUYECKUM 3aHITUAM 42/1,22 | 66/1,8 18/0,5 6/0,16 18/0,5 18/0,5 18/0,5 18/0,5
[ToaroroBka K 3a4eTy, 3K3aMEHY 42/1,22 | 90/2,5 18/0,5 6/0,16 18/0,5 18/0,5 18/0,5 18/0,5
Bun otyetHocTH OK3aM. | JK3aM. 3a4eT 3a4€eT 3K3aM. 3a4er 3a4eT 3K3aM.
BCETI'O B yacax 396 396 144 108 144 134 131 131
OO6mas Tpymoem-
BCEI'O B 3au.
KOCTb JUCLMIIINHBI 11 11 3 4 4 3 4 4
eAMHATIAX
5. Conepsxkanue Q¥ CHUNTHHBI
5.1. Pa3znennl AMCOUIIMHBI H BUABLI 3aHATHNA
Tabmuma 3
Ne | Haumenoanue pa3- | Yacel nekuuon- | Yacel tabopatop- Hacer npaicie-
. N CKHX (ceMuHap- Bcero wacos
/T | Jena IACHUTUIAHBL HBIX 3aHATHHA HBIX 3aHATHHA <
CKHX) 3aHATHH
OO | O30 | OPO | O3P0 | ODPO | O3DO | ODPO 03®0
1. Il cemecTp
®du3nuecKre OCHOBBI 16 8 8 8 8 8 32 24
MEXaHHUKH
2. | OCHOBBI MOJIEKYJISIP-
HOW (DM3HUKH U TEPMO- 16 8 8 8 8 8 32 24
JIMHAMMKH.
Bcero: 32 16 16 16 16 16 64 48
3. Il cemectp
DIEKTPUUYECTBO 51 17 9 8 9 9 9 34 27
MarHeTH3M.
4. | Kosiebanust ¥ BOJIHBI 17 8 9 8 8 8 34 24
Bcero: 34 17 17 17 17 17 68 51
5. IV cemectp
Onruka. KsanToBas
MPUPOJIa H3JTYUCHUS.
ONeMEeHThl ~ KBaHTO-
BO# (pU3MKHK aTOMOB U 32 16 16 16 16 16 64 48
MOJICKYJI. DJICMEHTHI
(¢u3MKH ~ aTOMHOTO
apa W dJEMEHTap-
HBIX YaCTHI]
HNTOI'O: 98 49 49 49 49 49 196 147




5.2. JIeKIIMOHHBIE 3AHATHSA

Tabmauma 4
Yacer nekuu- | Yace! npaktu- | Yacel 1abopa-
Ne HaumenoBanue paszaena qucuu- Bcero
OHHBIX 3aHsI- | YECKHX 3aHf- | TOPHBIX 3aHs-
n/m IUTHHBI IO CeMeCTpaM . . . 4acoB
TN TUH TUU
1. Il cemectp
Du3nyecKkue 0OCHOBBI MEXaHUKHU 16 8 8 32
2. | OCHOBBI MOJICKYJIAPHOU (DU3UKH U
yaspuoii ¢ 16 8 8 32
TEPMOJMHAMUKHU.
3. Il cemectp
DJIEKTPUYECTBO U MAarHETH3M. 17 9 8 34
4. | Konebanus 1 BOJHBI 17 8 9 34
5. IV cemectp
Ornruka. KBanToBas npupoja usinyde-
HUsA. DJIEMEHTHl KBAaHTOBOW (DHU3UKU
32 16 16 64
aTOMOB M MOJIEKYJ. DJEMEHTHI (H-
3UKH aTOMHOTO fpa U 3JIEMEHTap-
HBIX 9aCTHI]
Bcero yacoB/3a4eTHbIE €MHULIBI 98/2.9 49/1.42 49/1.42 196/5.8
5.3. JlabopaTopHbIil NPAKTUKYM
Tabnuna 5
<
5 1 -
Ne | 5 B 3
8 o 3 HaumenoBanue 1abopaTopHbIX paboT
n/n | & 5 7
[=]] N H
=
1. | cemecTp
1. O06paboTka pe3ynbTaToB GU3NYECKOTO IKCIIEPUMEHTA.
Omnpenenenne yCKOpeHUs: CBOOOIHOTO MAJCHHS C TIOMOIIHI0 MaTEMATHYECKOTO
MasiTHUKa
Omnpenenenue kodpuimeHTa TpeHUS KauYeHUs
OmnpeeneHrne MOMEHTA WHEPIIMH ¢ TIOMOIIBIO MasiTHHKa MakcBelnia
Omnpenenenne CKOPOCTH 3ByKa METOJIOM PEe30HAHCA 3BYKOBBIX BOJIH
W3ydeHne 3aKOHOB BpalllaTeIbHOTO ABMKEHUS ¢ TOMOIIIbI0 MasiTHHKa Obep-
Oexa
Omnpenenenue rpaBUTAIMOHHON TOCTOSIHHOM C TIOMOIIBI0 MaTEMaTHIYEeCKOTO
MasiTHUKA
2 2. Omnpenenenne kodhUlMeHTa BI3KOCTH BO3yXa METOIOM KalUJUISIPOB
Onpenenenne korpueHTa BHYTPEHHETO TPEHUS )KUIAKOCTU MO METOLY
Crokca
OmnpeienieHre OTHONICHHS TEIIIOEMKOCTEH BO3/TyXa IIPH IMIOCTOSTHHOM JIaBJie-
HUU 1 00beMe
OnpeneneHre MOJISIPHOM MacChl BO31yXa
HccnenoBanue 3aBUCUMOCTH 00beMa BO3/TyXa, POTEKAOIIETO Yepe3 KarmJl-
JSIp, OT MapaMeTpPoB KaMILIspa
W3ydeHue ABMKEHUS BO3/IyXa B KalUJUIApaxX
W3ydeHue BA3KOCTH BO3TyXa




Il cemectp
M3ydeHue a51eKTporn3MepUTEIbHBIX TPUOOPOB

N3yuenune paboThl 3JEKTPOHHOTO ocHmIorpada

Omnpenenenne pabOTH BEIXOAA AIEKTPOHOB U3 METaJlIa

HSyLIeHI/IC OJICKTPUYCCKUX CBOMCTB CCTHCTODJICTPUKOB

Onpenenenne OTHOUIEHMS 3aps/ia 3JIEKTPOHA K €0 Macce METO10M MarHe-
TpOHA.

Omnpenenenue nepuoa KoiaeOaHuii CTPYHBI.

I/I3yquHe MarHUTHOTO MOJIS COJICHOMA C IOMOIIIBIO JaTurKa XoJjljia

I/I3yquHe 3aBUCHMOCTH COMMPOTHUBJICHUA TOJTYIIPOBOJHUKA OT TCMIICPATYPhI U
OIpeCaACIICHUE DHEPI'U aKTHUBallun

I/I3yquI/IC 3aBUCHUMOCTH COIMPOTHUBIICHUA METAJIJIOB OT TEMIIEPATYPhL

M3mepeHne MUpUHBI 3alIPEIEHHON 30HbI IOJYIIPOBOJHUKA

Il cemectp
JIUH3EI ¥ UX IMOrpCIHOCTH

OHpe,I[eJ'ICHI/IC pacCTOAIHUA MCKAY ICIISIMU B OIIBITC IOnra

N3yuenne naTephepeHIn CBETa

Hccaenosanue 3akoHa Mairoca

Omnpenenenne GOKYCHBIX PACCTOSHUN MOIOKUTEIBHON M OTPULIATEIHbHOM JIMH3
metonoM beccens

HccnenoBanue CIICKTPOB MOIJIOIICHHUS U ITPOITYCKaHUA

5.4. IlpakTHYecKHe 3aHATUSA

Tabnuua 6

Ne pas-

JAcjia
JUCIH-

IIJINHBI

Copnepxxanue paszaena

2 cemecTp

DneMeHThl KUHEMAaTHKU. J[MHaM1Ka MaTepuaibHOM TOYKU U MOCTYNATEIbHOTO
JIBH>KEHUS TBEPJAOTO TeJA.

Pabota u sHeprus. MexaHuka TBepAOro Teja.

Tsarorenue. DneMeHTH TEOPUH MOJSL. DJIEMEHThl MEXAHUKH JKUJKOCTEN. Die-
MEHTBHI ClleUaIbHON (YaCTHOM) TEOPUH OTHOCUTENILHOCTH.

MOJ'IGKynSIpHO-KI/IHeTI/ILIeCKaSI TCOpUA NACAIIBHBIX I'a30B.

OCHOBEI TCPMOIANHAMUKH.

NININ| - |l =

PeanbHbIC rasbl, JXUAKOCTH U TBCPABIC TCJIA.

3 cemecTp

OnekrpocTaTuka. [10CTOSIHHBIN 3JIEKTPUUYECKUN.

BHCKTpI/I‘IeCKI/Ie TOKH B MCTaJlJIaX, BAKYYM€ M ra3ax

MarauTHoe IoJIe. BHCKTPOMaTHHTHa}I WHAYKIOUA.

MaruuTHbIe CBOMCTBaA BelecTBa. OCHOBBI TeOpuM MakcBeIUia Jjisl AJeKTpoMar-
HUTHOT'O

MexaHn4ecKkue u OJICKTPOMArHUTHBIC KoJieOaHMUsI.

WW| W [ Www

Yrpyrue BoiaHbI. DIEKTPOMarHuTHHIE BOJHEI.

4 cemecTp

DneMeHThl TeOMETPUUECKON U ANIEeKTPOHHOM onTuku. MHTepdepennus ceera.
Judpaxius ceera. B3anmoaelcTBie 31€KTPOMAarHUTHBIX BOJIH C BELIECTBOM.
[Tonspuszanusa ceera. KBaHTOBas Mpupoia n3ydeHust




Teopus aroma Bogopona 1o bopy. D1eMeHTbl KBAHTOBOM MEXaHUKHU. DJIEMEHTBI

TAPHBIX YaCTHUI[ U 3dKOHbI COXPAHCHMHA.

5 .

COBpEMEHHOM (PU3UKK aTOMOB M MOJIEKYJI.

3aKOH paJJMOAKTUBHOTO pacnaja. JHEPruu CBA3U sApa. SaepHble peaKkinu.
6 Henenue anep. Llennas peakuus. Peakus cunresa. Bzaumoaencrsue aneMeH-

Bcero 49

6. CamocTosiTeILHAS paﬁoTa CTYACHTOB 110 JTUCHUIIJIMHE

Tabnuua 7
., O 2
N | 3 EE
wo | = 5 5 Tembl 71 CaMOCTOSTENIBHOTO U3YUEHUS
Z o =
5 =
1. 1 Cuna xak XxapakTepUCTHKa B3aUMOICUCTBHUS TEl.
2. 4 VYpaBHeHue chepuueckoi, ynpyrou Oerymiei, CTos9ei BOJHBI.
3. 1 3aKOH COXpaHEHMsI UMITYJIbCA U OJTHOPOJHOCTb POCTPAHCTBA
4, 1 I'upockon
S. 1 I'panuipl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKHU
6. 1 PensTuBuCTCKOE COXpaHEHHE UIMHBI U 3aMeIJICHHE BpEMEHU
7. 1 Kauenus ten. OcoOEHHOCTH JABMKEHUS Tella IPH IBUKEHUHN KAaUeHUU.
8. 2 Pacnpenenenune @epmu-/Iupaka
9. 2 Oco0eHHOCTH arperaTHOTO COCTOSIHHSI BEIIECTBA
10. 2 ®da3oBbIe NEPUOIBI
11. 2 Oco0eHHOCTH CTPOEHHUSI U HA3HAYeHHE KOHJEHCATOPOB
12. 3 [Tonstpuzanust TUAIEKTPUKOB
13. 3 MaruutHoe none. Ocobast hopma MaTepuu.
14. 3 Jua — nopa, peppo-MarHeTuKkH U UX CBOMCTBA
15. 3 MakcBenoBcKas TpaKTOBKaA SIBICHUN JIEKTPOMATHUTHON UHAYKIIUU
16. 5 Oco6eHHOCTH POBOJMMOCTH MOTYIPOBOTHUKOB
17. 5 XapaKkTepruCcTUKa OCHOBHBIX COCTOSIHUI aToMa BOJOpOJa
Vpasuenue lllpéaunrepa st cTallMOHAPHBIX M HECTALIMOHAPHBIX COCTOSHUMN
18. > aToMa

Jliig nostydeHus ri1yOOKHX M MPOYHBIX 3HAHUH, TBEP/bIX HABBIKOB U YMEHUH, HEOOXOMMa CUCTEMa-
TUYecKas caMoCTosITeNlbHasg paboTa cTyneHTa. (s BbIMONHEHHs] Y4eOHOTO IUTaHa CTYIEHT CaMOCTOS-
TEJBHO JIOJDKEH PEIINTh ONPEACIIEHHOE KOJTHMYSCTBO TUITOBBIX 33/1a4 B COOTBETCTBUHU CO CBOMM BapHAHTOM
JIOMAIITHETO 3aJaHus. AyIUTOPHOTO BPEMEHU JJisl pEIICHUs BCEX TUIIOB 33/a4 OOBIYHO He XxBaraeT. [l
CaMOCTOSITENILHOTO pelIeHUs 3a7a4 Ipex e, YeM MPUCTYIUTh K PEIICHUIO 3a/1a4, HY>)KHO U3y4UTh (TIOBTO-
PHUTH) TEOPETUUECKHUI MaTepHal Mo TEME 3a/1a4u, pa300paTh MPUMEPHI PEIICHUS 3a7a4 Ha 3Ty TEMY.

3amuTa BBITIOJIHEHHOTO 33JIaHUs TTPOBOJIUTCS JIHOO B (popMe YCTHOTO coOeceoBaHus C Mperno/aBa-
TEJIEM IO PEIICHHBIM 3a/1a4aM.

Y4edHO-MeTOIHYECKOE ofecTiedeHNe 111 CAMOCTONATEILHOI PaGoThI CTY/IEHTOB.

1. Tpodpumosa, T.W. Kypc ¢pusuku ¢ npumepamu pemienus 3agad B 2-x Tomax. Tom 2 / T.W. Tpopumosa,
A.B. ®upcos. - M.: KnoPyc, 2019. - 352 c.
2. Tpopumona, T.U. Kypc ¢pusuku: Yuedbnoe nocodue / T.U. Tpopumora. - M.: Akagemus, 2016. - 192 c.
3. Tpopumona, T.U. Kypc ¢usuku. 3anaun u pemenus: Yuedbnoe nocodue / T.M. Tpodumona. - M.:
Academia, 2018. - 176 c.
4. llernad, A.A. Kypc dusuku: Yuebnoe mocodbue / A.A. Jlernad. - M.: Academia, 2015. - 32 c.



7. OueHoYHbIE CPeACTBA

7.1.

Bonpochl Kk py0eKHBIM aTTeCTAUAM

Bropoii cemectp
Bormpocsl k mepBoii pyOeKHO# aTTecTarum

1.MarepuanbHas TOUKa, palyc-BeKTOp, IIyTh, BEKTOP IEPEMEIICHHsI, CKOPOCTU M YCKOPEHHUSI.

SouhrwnE

o N

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.

JIBr>KEHUE 10 OKPY>KHOCTU. BEKTOPBI YIII0BOM CKOPOCTH U YTIIOBOI'O YCKOPEHUS.
ITepsriii 3akoH HeroToHa. MHEepuHaibHbIE CUCTEMBbI OTCUYeTa. Macca, cuia.
Bropoii 3akon Herorona. Umnynsc Tena. Tpetuit 3akon HeroroHa.
Cuitbl TpeHUsl. 3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA CUCTEMbI MATEPUATIbHBIX TOYEK.
PaboTa cubl, MOIITHOCTS.
Kunernueckas sHeprusi [loTeHumanbHas sHeEprus. 3aKOH COXPaHEHHS MOJHOM MEXaHWYECKOM
SHEPTUH.
L{eHTp Macc ¥ 3aKOH €ro JBHKECHHUS.
MowmenT nnepuun. Kunernueckasi 3HEPrys Bpallarolerocs TBEPAOro Tena.
MOMEHT CHJIbI OTHOCUTEJIBHO OCH. Y PaBHEHUE JWHAMHMKU BPAIlATE€IbHOIO JBUXEHUS TBEPIOIO
TeJa
Tsarorenue. DJIeMEHTBI TEOPUH TOJS1. 3aKOH BCEMUPHOTO TAroTeHus. Cuiia TSKECTH U BeC.
Hesecomocts. Ilose TsroreHust u ero HampsokeHHOCTh. Pabota B mosie Tsrorenus. [loTeHiman
MOJISI TATOTEHUSI.
Kocmuueckue ckopoctu. Hemneprmanbabie cucteMbl orcueta. CUlbl HHEPLIUH
JlaBnenue B KUAKOCTAX U razax. 3akoH llackans.
3akoH Apxumena.
VYpaBHEeHUE HEPa3pBIBHOCTH
VYpaBHenue beprymn.
Jlamunapuoe teyenue. TypOynentnoe teuenue. Yucno PeiiHonbca.
BszkocTs.
[TpeoOpazoBanus ["ammnes. Mexanndeckuil NPUHIUI OTHOCUTENBHOCTH. [locTynartel crienuab-
HO#1 Teopuu oTHOcUuTenbHOCTH (CTO).
[IpeoOpaszoBanus Jlopenna
PensruBucTckuii 3aKkoH IpeoOpa3zoBaHus CKOPOCTE.
PenstuBuctckuit ummynsc. PenstuBuctckas ¢dopma BToporo 3akoHa HproToHa.
3aK0H B3aMMOCBSI3H MAacChl U YHEPTHUU.

OGpa3zer 6unera
Bapuant Nel

1. MoMeHT cHABI OTHOCHTEIILHO OCH. YPaBHeHI/Ie JUHAMHWKU BpPamarcJIbHOTO JIBUKCHHUA TBEPAOTO
Tena.
2 Jlamunapuoe teuenue. TypOynentHoe teuenue. Yucno PeitHonbca.

1
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3
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Bormpocs! ko BTOpoii pyOekHOM aTTecTaIuu.

Craructuueckas pu3uka U TepMOJIMHAMUKA.

. Macca u pasMepsl MOJIEKYII.
. TepmoamHamMuueckue napaMmerpsl. MieanpHbli ras.
. YpaBHEHHUE COCTOSIHUS UJI€AIbHOIO ra3a. 3akoH JlanbToHa

OnbITHBIE Ta30BBIE 3aKOHBI.
Xa0TUYHOCTh MOJIEKYJISIPHOTO ABM>KEHUS. CpenHssi CKOPOCTh MOJIEKYII.
[TonsiTre abcoMOTHON TemnepaTypsl U ocHOBHBIE nonoxeHust MKT.

. 3akoH MakcBelia o pacnpeaciiCHuu MOJICKYJI UICAJIbHOT'O Ira3a 110 CKOPOCTAM.

bapomerpuueckas hopmyina.

10. CpennHee 4uCIIO CTONKHOBEHHM U CPENIHSS JUIMHA CBOOOTHOTO Mpobera MOJIEKYII.
11. SIBnenus nmepeHoca.



12. Tlpeamer TepmoauHaMuku. OCHOBHBIE onpeneneHus. BHyrpennss sHeprus cucremsl. Komuue-
CTBO TEIJIOTHI.
13. IlepBoe HauaIO TEPMOIUHAMUKH.
14. TermoemkocTh Ta3za. PU3HUECKUI CMBICTT YHUBEPCATILHON Ta30BOI TTOCTOSIHHOM.
15. [Ipumenenue nepBoro Hayajia TEpMOAMHAMUKH K U30IPOLIECCAM.
16. Anuabatueiii mpouecc. [TonmutponHsIii mporiecc.
17. Kpyrogoii mporecc. O6paTtumbie 1 HeOOpaTUMBIE TIPOILIECCHI.
18. DuTpomnus.
19. Bropoe Hauasio TepMOAMHAMHUKH.
20. Iukn Kapuo u ero KIIJI mist mneansHOTrO rasa.
21.Ypasuenue Ban-nep-Baanbca.
22. Nzorepmbl Ban-nep-Baanbca.
23. BHyTpeHHsIs SHEpTHsl peajbHOro Tasa.
24. Dddexr Txoynsa-Tomcona.
25. [loBepxHocTHOE HaTsDKeHHE. CMavynBaHUeE.
26. VicniapeHue ¥ TUIaBJICHHUE
Oo6pasen 6uiera
Bapuant Nel
1. IlonsiTHE aOCOMIOTHOM TeMIIepaTypsl U OCHOBHBIE monioxkeHust MKT.
2. Bropoe Hauano TepMoaMHAMHUKU

Tpertuit cemectp
Bonpocsl k nepBoii pyoexxHO# arTecTanuu

1. Dnexrpusanus Ten. DIEeKTpUYECKU 3apsil. 3aKOH COXPaHEHHs 3apsaaa.

2. 3akon Kyrnona.

3. Dnexrpuueckoe nosue. HanpsyeHHOCTb 3JIEKTPUYECKOT0 TOJISL.

CunoBble TMHUA MarHUTHOTO MOJISI.

4. PaGoTa noJis py NnepeMerieHny 3apsa.

5. Ilotennuarn, pa3HOCTh MOTEHIUAJIOB.

6. HanpspkeHHOCTh Kak TpaJueHT NOTeHIMa . DKBUIOTEHIMAIbHbBIE TTIOBEPXHOCTH.
7. Ionspuzanus JuaIeKTPUKOB. HalpsykeHHOCTh MO B TUAIEKTPUKE.

8. OnexrpoemkocTs. Konnencaropsl. [IppuMeneHne KOHIEHCATOPOB.

9. DHeprus MEKTPOCTATUYECKOTO MOJIS.

10. Onextpuueckuit Tok. Cuna Toka. IIocTOSHHBIN TOK.

11. 3akon Oma st ydactka renu. ConpoTUBIIEHHE TPOBOIHUKA.

12. Tumnbl coeTMHEHNs TPOBOJHUKOB.

13. Crponnwue cuiel. JIC. 3akon Oma U1 TOTHOH HeTH.

14. 3akon [xoyns-Jlenna. PaGora Toka. MomHOCTb TOKA.

15. DnekTponpoBogHOCTH TBepAbIX Tel. [Ipupona Toka B MeTasuiax.

16. MarnutHoe nosne. CuaoBble JMHUN MarHUTHOTO 1oJis. HampspkeHHOCTb.
17. 3akon buo- CaBapa-Jlamnaca.

18. Cuna Ammnepa. B3anmopeiicTBrie napauienbHbIX TOKOB.

19. Cwuuta JlopeHia.

O6pa3er 6mtera
Bapuant Nel
1. PaGoTa mosnist mpu mepeMenieHnu 3apsia.
2. 3akoH Oma j1s1 yyactka nenu. ConpoTUBIIEHUE TPOBOJIHUKA.

Bonpocs! ko BTopoii pyOexHoN aTTecTauuu

1.BemectBo B MarHuTHOM noJie. [lapamarHeTuku, AMaMarHeTUKH.



2.9¢dext Xomna.

3.1upkynsuust BekTopa B MarHuTHbIE MOJIA B BaKyyMe.

4.PaboTa 1o nepeMeIieHnIo MPOBOTHUKA U KOHTYPa C TOKOM B MATHUTHOM TIOJI€.
5.0neKkTpoMarHuTHAs UHAYKIUA. MarHUTHBIN OTOK.

6.3aKOH 3J1EKTPOMarHUTHON MHYKIIMH U ITpaBuiio JlopeHua.

7.Camounaykuus. IJ1C- caMOMHIYKIIHH.

8. MHIyKTUBHOCTb MPOBOIHUKA U B3aUMHAsl MHIYKTUBHOCTb. DHEPrUsi MArHUTHOTO MOJIS.
9.21eKTpOMarHuTHOE TOJIE.

10.Tok cmemenust Buxpesoe nose.

11.Ilepemennblii TOK. JleiicTBYIOII€E 3HAUYCHHS HATIPSIKEHUS U CUJIBI TOKA.

12. UHaQyKTUBHOCTD U €MKOCTD B LI€TIH IIEPEMEHHOT0 TOKA.

13.3akon OMa 17151 ey IEPEMEHHOTO TOKA.

14.I'apmoHnyeckue Konebanus U ux xapakrepuctuku. JuddepeHnmansHoe ypaBHEHHE TapMOHHUYE-
CKUX KOJICOaHUIHA.

15.Mexanndeckue rapMOHHYECKHe KoneOanus. KuHetndeckas U MOTEHIMANbHAS SHEPTUU TapMOHU-
YECKUX KOJICOaHUH.

16.I'apmonnyeckuit ocunsuistop. [Ipyxxunneiii MmastHuk. ®usndeckuilt MasTHUK. Matematnyeckuii Ma-
ATHHUK.

17.Mexanudeckue BOJHBL. [IpoionbpHBIE U MTONIEpeUHbIe BOJIHBL. J[JTMHA BOJHBI.

18.KonebatenbHblii kouTyp. ®opmyna Tomcona. CoOcTBeHHBIE KOJIeOaHUsI.

19. CBoOOHbBIE U BBIHYKIEHHBIE KOJIeOaHUs. DIEKTPUUECKUE aBTOKOIeOaHu .

20. Pe3oHaHC TOKOB U HAMPSIKEHUM.

21. XapakTepuCTHKHU KOJICOaHHS IPOIIecca, IIEPUO/I, YaCTOTa, aMILIUTY 1, (a3a KojeOaHuH.
22.251eKTpOMarHuTHbIE BOJIHBI. BOJIHOBBIE ypaBHEHHE.

23. DHeprus 3IEKTPOMAarHUTHBIX BOJH. OnbITh ['epiia.

24 .11Ikana 3JIeKTpOMarHuTHBIX BOJIH.

O6pa3er 6wmtera
Bapuant Nel

—

. DIIEKTPOMAarHuTHOE MOJIeE.
. Tok cmemenus BuxpeBoe noiie.

[\

UYerBepTslli ceMecTp.
Bomnpocs! k nepBoit pyOexHOH arTecTaiuu

3akoHbI reomeTpudeckoi onTuku. [lonHoe oTpakeHue cBeTa.

3epkana. Tonkue nnuH3bl. DOpMyna TUH3bI

®oromerpusi. OCHOBHbIE (POTOMETPUUYECKUE BEIMYMHBI U UX €AUHUIIBI.
SBnenue unteppepenun ceera. Murepdepenuns B Tonkux mieHkax. Konsia HeroToHa.
SAsnenue nudpaxuun. [Ipunnun [tolirenca - ®penens

Merton 30H @penens. Huppaxuus Openens.

Judpaxun @paynrodepa Ha 0AHOM 1IETH U HA TUPPAKIIMOHHON PEILIETKH.
Judpakiust peHTTeHOBCKUX Jydel Ha KpUCTaJuIax.

[Tonsipuzanus ceera. [lonspuszaTopsl U aHAIM3ATOPHI.

0. Ananu3 NoJIsIpU30BaHHOTO CBeTa. BpallieHune mi1oCcKOCTH MOISPU3aIIH.

11. sIBneHue Auciepcuu CBETA.

12. Tlornomenue ceeta.

13. Dddext Homepa.

14. 3¢pdext BaBunosa - YepeHkoBa.

15. TermoBoe n3myueHue

16. 3akOHBI PaBHOBECHOT'O TEIUIOBOT'O U3IY4YEHUSI.

17. T'uniotesa [1nanka. ®opmyna [lnanka

18. KBaHT u3nyueHust. JHEprusi KBaHTa U3Ty4EHUS.

19. ®oroanekrpudeckuii 3pdext. 3akonsr CToneTona.

BO0oo~NoGR~WDNE



20. YpaBuenue DitHmTeiHa 1715 BHENIHEro GoTodddekra.

O6pasen 6uiera
Bapuant Nel
1. SIBnenne qudpakiun. [punmun [oiirenca - ®@penens.
2. Db dexr Homnepa.

Borpocsl ko 2 pyOexHOU aTTecTainuu

. Macca u umnynesc ¢potoHa. JlaBneHue cBera.

. Db dexT Kommnrona.

. Bonina ne- bpoitns.

. CooTHoIIeHHS HeomnpeaeneHHocTe. BomHoBas hyHKIms.

. YpaBnenue Ipeaunrepa.

. YpaBuenue Ipeaunrepa ajist CTallMOHAPHBIX COCTOSIHUM.

. TynnenpHbIN 2 PeKT.

. [loTeHUMaNbHBIN AMIMK.

. JInHeNHbI TapMOHUYECKUI OCLIMILIATOP.

10. JIBOMCTBEHHOCTh IpECTaBIECHUN O Ipupoe cBeTa. KoprycKyasipHO- BOJHOBOM 1yaiu3M.
Mopens aroma Tomcona u Pesepdopna.

1 1JIuneiiuaTeie crieKTpbl aToMOB. CHEKTp aToMa BOJIOPO/JIa.

12. OnbiTel @panka u ['epua.

13. MarHuTHBIN MOMEHT 3JIEKTPOHA.

14. Ilpunnun [aynu. Dnekrponnsie o0onouku. Ilepuoanueckas cucrema anemeHToB MeHeneesa.

15. CriekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTEPUCTUUECKUE PEHTI€HOBCKUE, CIIEKTPHI.

16. 3akon Mo3nu. Bogopoaonogo0Hble CIEKTPHI.

17. Ilpupona XMMHYECKOU CBSI3U. MOJIEKYISIpHBIE CIIEKTPHI.

19. EcrecTBeHHas paaoaKTHBHOCTh. 3aKOH PaJMOaKTHBHOTO pacmaja.

20. Cocras saapa. HykioHbl. 3apsia 1 MacCOBOE YUCIIO siApa. DHEPTUH U CBSI3U sIApa.

21. U3oTonsbl, UckyccTBeHHbIE TpeBpalleHus saep.a- U B-pacnana, y-uznydenue. SnepHole peak-
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22. O0oJioueyUHas U KarellbHas MOJICIH Spa.

23. llenenue snep. Llennas peakuus. SaepHble peakliuy Ha TEIUIOBBIX U OBICTPBIX HEWTpoHax. Peak-

1Sl CUHTE3a, IpobyieMa yIpaBisieMoro TepMOsIEPHOTO CUHTE3A.

24. ®yHaameHTabHbIe B3auMoeicTBus. Kimaccuukanus sneMeHTapHbIX YacTUll.

25. BzauMopeiicTBHE 2JIEMEHTAapPHBIX YACTHI] U 3aKOHBI COXpaHeHus. YacTUIIbl U aHTUYACTHUIIBI.

26. bapuonsl 1 Me30HbI. Pe3onancsl Kocmuueckue yqu.

27. dyngamMeHTaIbHbIC YaCTHIIB. YaCTUIIBI-yYaCTHUKH M YaCTHUIBI-TIEPEHOCYUKH B3aMOCHCTBUH.

O 0 1N DN B W~

O6pa3err 6mera
Bapuant Nel

1. YpaBuenne lpenunrepa.

2. Onbitel @panka u ['epua.

7.2.  Bompochl K 3K3aMeHaM U 3a4eTy

Bomnpocsl k 3x3ameny 2 cemectpa
1. MarepuanbHas TOUYKa, paAHyC-BEKTOP, MyTh, BEKTOP MEPEMEIIEHHS, CKOPOCTh U yCKOpeHwue. Bek-
TOPBI YIJIOBOM CKOPOCTH U YTJIOBOT'O YCKOPEHUS.
Macca, cuna. Ilepsbiii 3akoH HerotoHa. IHEpIManbHbIE CHCTEMBI OTCUETA.
Bropoii 3akon Herotona. Ummynsc tena. Tpetuit 3akoH HeroToHa.
Cuutbl TpeHusl. 3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA CUCTEMBI MAaTEPUATIbHBIX TOYEK.
PaGoTa cHJIbI, MOIIHOCTb.

agrwd
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Kunernueckas sHeprus. [loTeHnuanbHas 3HEprus. 3aKOH COXPAaHEHUS IOJHOM MEXaHUYECKON
SHEPIUH.
IleHTp Macc 1 3aKOH €ro JBUKEHHUS.
MowmenT unepuuu. Kunernyeckas sHeprus Bpallaromerocsi TBEpAOro Tena.
MOMEHT CHJIbI OTHOCUTEJIBHO OCH. YPAaBHEHHME JMHAMUKM BPAlLlaTEIIbHOTO JIBUKEHUS TBEPAOIO
Tena.
Tsarorenue. DeMeHTbl TEOPUH MOJs. 3aKOH BCEMUPHOTO TAroTeHus. Cusa TSKEeCTH U Bec.
HesecomocTs. [lone Tarorenus u ero HanpsixkeHHOCTh. PaboTa B none tsarorenus. [lotenuan
nosis Tarorenus. Kocmuueckue ckopoctu. Hemnepuunanbable cucteMsl oTcuera. Cuibl MHEpLNUN
JlaBneHue B KUIAKOCTAX U raszax.
3akoH Apxumena.
VYpaBHEHHE HEPA3PBIBHOCTH CTPYH.
VYpasHeHnue beprymn.
JlamuHapHOe TeueHue.
TypOynentnoe teuenue. Yucno PeiiHonbca.
Bszkocts.
[IpeoOpazoBanus ["anmies. MexaHuuecKuil MPUHIIAI OTHOCUTEIIBHOCTH.
[Toctynatel cieunanbHOU Teopuu oTHocuteabHocTH (CTO).
CrnencrBust u3 nmpeodpazopanwmii Jloperma. OqHOBPEMEHHOCTh COOBITHI B pa3HBIX CUCTEMAaX OT-
cyera.
[IpeobOpazoBanust JlopeHmna.
CnenctBus u3 npeoOpazoBanuii Jlopenna. /[nurenbHOCTh COOBITHIA B pa3HBIX CUCTEMAaX OTCYETA.
CrnenctBus u3 npeodpazoBanuit Jlopenna. JlmHa Ten B pa3HBIX CUCTEMax OTCYETa.
PensTuBuCTCKUi 3aKOH peoOpa3zoBaHus CKOPOCTEH.
WuTepBan MexIy COOBITUSIMH.
PenstuBuctckuii ummynsc. PenxstuBuctckas ¢popma BToporo 3akoHa HproToHa.
3aKOH B3aMMOCBSI3U MacChl U SHEPIUu.
Craructuueckas pu3uka u TepMOIMHAMUKA.
Macca u pazMepbl MOJIEKYJI.
TepmoanmHamuyueckne napaMmeTpsl. MneanbHbid ras.
OcHoBueble nonoxeHust MKT.
YpaBHEHME COCTOSHUSA UACATBHOIO raza. 3akoH JlanpToHa
OnbITHBIE Ta30BbIE 3aKOHBI.
Xa0THUYHOCTb MOJIEKYJISIPHOTO BMKEHUA. CpellHsAs CKOPOCTh MOJIEKYJI
OcCHOBHOE ypaBHEHUE KHHETHYECKON TEOPUH Ta30B.
AbGcoutoTHas TeMIeparypa.
3akoH MakcBesuia 0 pacpeIelIEeHUH MOJIEKYJ HJ€aJIbHOTO Ta3a 10 CKOPOCTSIM.
bapomerpuueckas ¢popmyna.
Cpennee 4rCIIO CTOJKHOBEHUH U CPEIIHSSI ITTHHA CBOOOTHOTO TIpoOera MOJIeKyIl.
SBnenus nepeHoca.
[Tpenmet TepmoinHaMuku. OCHOBHBIE ONPEIETICHHUS.
BHyTpeHHss sHEprus cucreMbl. KoamdecTBo TEMIoTHI.
Pabota 1 KonMuecTBO TEMIOTHI.
ITepBoe Ha4anO TEPMOAMHAMUKHU.
TennoemkocTs ra3a. ®U3n4ecKnid CMBICI YHUBEPCAIBbHON Ia30BOM IMOCTOSTHHOM.
[TpuMeHeHne nepBoro Hayajga TEPMOJINHAMUKH K H30IIpOLIECCaM.
AnnabatHbiil poriecc. [lomuTponHbIii Iporecc.
Kpyrosoii mporecc. OOpatuMsblii 1 HEOOPATUMBIN MPOLIECCHI.
OHTpoOnus.
Bropoe Hauano TepMOAMHAMUKM.
[uxn Kapuo u ero KIIJ[ nnsa nneanbHoro rasa.
VYpasHenue Ban-nep-Baanbsca. 30TepMBbl peanbHOro rasa.
BHyTpeHHsIsl sHEeprust peanbHOro raza u ero TerioeMkocTs. ddext xxoyns—Tomcona.
VYpasuenue /xoyns—Tomcona. Mcnapenue u maBiaeHue.



O6pazern Ouera
['po3HEeHCKUH TOCYAapCTBEHHBIM HEPTIHON TEXHUUECKUM YHUBEPCUTET
ODK3AMEHALIMOHHBIA BUJIET Ne 1
aucuurHa: «du3nka
1. Onucanue nBuxkeHus ten. TpaekTopus, NepeMeEIIeHNE U NPOIICHHBIN MyTh.
2. Ypasuenue Ban-nep-Baanbca 115 peanbHbIX ra3oB.
3aBenytromumii kageapoit «du3uka» Ycenaxues P.P.

[Tpodeccop Matues A.X.

Bomnpocsl k 3auety 3 cemectpa

1.OnexkTpu3zanus Tea. IAESKTPUIECKUM 3apsil. 3aKOH COXpaHEHUs 3aps/ia.

2.BzamopeiictBue 3apsiioB. 3akoH KynoHa.

3.Onexrpuueckoe nojue. HampsokeHHOCTB 2nexkTpudeckoro nois. [Ipunnun cynepnozunnn. CunoBble -
HUU MarHUTHOTO I10JIA.

4.Teopema ["aycca 11 271€KTPOCTaTUYECKOIO OJIS B BaKYyME.

5.Pabora mosst mpu niepemenieHuu 3apsiaa. [loreHuan, pa3HoCcTh TOTCHITUAIOB.
6.HanpspkeHHOCTD Kak I'paiMeHT ITOTEHLIAAA.

7. JIMdIeKTpUKHY U UX nojsipusanust. HanpspkeHHOCTD MoIisl B TMAJIEKTPUKE.

8.IIpOBOIHUKM B 2JIEKTPOCTATUUECKOM I10JIE.

9.KonpaeHncaropsl. DnekTpoeMKocThb. [IpMeHeHrne KOHAEHCaTOPOB.

10. DHeprus 371eKTPOCTaTUYECKOTO TOJIA.

11.2nexktpuuecknii Tok. Cua Toka. [1ocTOSIHHBIN TOK.

12.3akon Oma a1 yyactka uenu. ConpoTHBIEHUE IPOBOAHUKOB.

13.Tunsl coeMHEHUSI TIPOBOJHUKOB.

14.Ctponnue cuibl. JIC. 3akon Oma 1J1s MOJHOM LIeTIH.

15.3akon JIxoyns - Jlermna. Pabora Toka. MOIIHOCTH TOKA.

16.2nexTponpoBOAHOCTB TBEPABIX Tel. [Ipupoaa Toka B MeTaax.

17.MaruutHoe nosie. CuoBble TUHUU MarHUTHOTO 1oJisd. HanpsbkeHHOCTh.

18.3akon bruo-Casapa-Jlamaca.

19.B3aumopeiictBue TokoB. Cuna Amrepa.

20.Cuna Jlopenua.

21.9¢dext Xomna.

22 IMupkynsanus BeKkTopa B MarHuTHbIE MOJIS B BAaKyyMe.

23.Teopema I'aycca nmst mosist BekTopa B.

24.PaboTa 1o nepeMeneHHIO MPOBOIHMKA M KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

20.BemectBo B MarHuTHOM nojie. MarauutHas [Iponnnaemocts. Ilapamaruetuku, quamMarHeTHKU.
21.IIpupona ¢peppomarnetusma. [locTossHHBIE MarHUTHI.

22.9neKTpOMarHuTHas UHAYKLIKA. MarHuTHBIA MOTOK.

23.3aK0H IEKTPOMarHuTHOM MHAYKIMK U npaBwiio Jlopenna.

24.Camounnaykuusi. 3[1C caMOUHIYKIHA.

25.IHAYyKTUBHOCTB POBOIHUKA U B3aUMHAsl HHAYKTUBHOCTb. DHEPTUSI MarHUTHOTO TIOJISL.
26.0nekTpoMarauTHoe nojue. Tok cmemenns. Buxpesoe nosne.

27.IlepeMeHHBIN TOK. JleHCTBYIOIIEE 3HAUCHUS HANIPSKEHMS U CUJIBI TOKA.

28.MTHAYKTUBHOCTh U EMKOCTH B IIENTU MTEPEMEHHOTO TOKA.

29.3akoH OMa 1715 1Ieny IEPEMEHHOIO TOKa.

30.'apmonunyeckue konebaHust U UX XapakTepucTtuku. [uddepeHnnanbHoe ypaBHEHNE TApMOHUUECKUX
KOJIeOaHUH.

31.Mexanuueckue rapmMoHnyeckue kojieOanus. KunHerumdeckas M NMOTEHUUANbHAsl SHEPTUU FapMOHUYE-
CKUX KOJIeOaHMH.

32.I'apmonnyecknii ocuuuisaTop. [IpyxnHHbIN MasTHUK. PU3n4ecKuil MassTHUK. MaTeMaTH4eCcKuii MasiT-
HUK.

33.Mexanuyeckue BoIHbL. [IpogobHbBIE M TONEPEYHBIE BOJIHBL. [[1TMHA BOJHBI.



34.KoneGatenbHblit KOHTYp. Popmyna Tomcona. CoOCTBeHHbIE KOIEOaHMUS.
35.CBoOoaHbBIC U BBIHYK/ICHHBIE KOJICOaHMs. DIEKTPUIECKUE aBTOKOICOaHMsI.
36.Pe3oHaHC TOKOB M HANPSKEHUH.

37.XapakTepucTUKH KOJIeOaHUs TIpoIiecca, MepruoI, 4acToTa, aMITUTy1a, (ha3a KoseOaHuid.

38.0neKkTpoMarHuTHbIE BOJIHBI. BoJIHOBBIE ypaBHEHUE.
39.CBolicTBa AJIEKTPOMAarHuTHBIX BOJIH. OmnbIThl ['epiia.
40.I1Ixana 351€KTPOMArHUTHBIX BOJIH.

OO6pazen Ouera
Bapuant Nel
1 Teopema I'aycca /Ui 371€KTPOCTAaTUUECKOT'O TIOJISl B BAKYYME.
2. IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

Bomnpock! k sx3ameny 4 cemectpa

1. 3akoHbl reomeTpuueckoil ontuku. [lonHoe oTpaxkeHue cera.

4. Toukwue nuH3bl. DOpMyIIa JIUH3BL.

5. ®oromerpusi. OCHOBHBIE (POTOMETPUUECKHIE BETUYHHBI U UX €IUHUIIBI.

6. SIBnenue wHTEpQEpPECHIINK CBeTa. BpeMeHHas ¥ MpOCTPaHCTBEHHAS! KOTEPEHTHOCTD.
B TOHKHX IUieHKax. Konbua HeroToHa.

7. SIBnenne nudpaxmum. [punmmn [oiirenca - @penens

8. Meton 30H @penens. udpakius Openens.

9. Mudpaxnmu @paynrodepa Ha OAHOH MIeTH 1 HA TUPPAKIIMOHHON PEIIETKH.

10. JIudpakiinonHas permierka.

11. Iudpakius peHTTeHOBCKHX JIydel Ha KpucTayuiax. Y cioBue Bynbsga — bparra.

12. Tlonsipuzanus cera. [lonspuzaTopsl U aHanU3aToOphl. J[BOITHOE TydenpeaoMIIeHHE.

13. Ananu3 nonsipu30BaHHOTO CBETa. BpaleHue miockocTu noisipu3alu.
14. SIBnenue nucnepcuu ceera. HopmasbHas u aHOMalbHas TUCTIEPCHSL.
15. AGCOIOTHO YEpHOE TEO.

16. 3akoHBI paBHOBECHOT'O TEIJIOBOTO U3IyUYEHUSI.

16. T'unore3a Ilnanka. ®opmyna [1nanka

18. KBaHT u3ny4yeHus. DJHEpPIrus KBaHTa U3JIy4EHUSI.

19. ®oTosnexrpuueckuit 3gppext. GOTOHBHI.

20. YpaBHenue DifHmTelHa 111 BHeHHero ¢poro3ddexra.

21. JlaBneHue cBeTa ¢ KBAHTOBOM TOUKH 3PEHUS.

22. Dddext Komnrona.

23. BonHa nie- bpoiins. CooTHoIIEHUSs! HEOIIPeIeJIeHHOCTEH.

24. BomnHoBas GyHKLHS.

25. Ypasuenue lllpenunrepa mist CTallMOHAPHBIX COCTOSTHUH.

26. TyHHenbHBIH P HEKT.

27. IloTeHIIMAIBHBIN SIIIUK.

28. JInHenHbI rapMOHUYECKUHA OCLIWILIISATOP.

WuTepdepenius

29. JIBOMCTBEHHOCTH TIPENICTABIICHUI O TIpUpoe cBeTa. KoprycKyasipHO- BOJTHOBOM Tyasin3M.

30. Mopens atoma Tomcona u Pezepdopaa
31. JIuneituarsie ciekTpbl aToMOB. CHIEKTp aToMa BOJAOPOAA.
32.MaruuTHbIA MOMEHT JIEKTPOHA.

33. punamun [Maynu. DnekTponnsie 06om0uku. [leprnonnueckas cucrema 31eMeHTOB MeHierneena.
34. CrieKTpbsl MHOTO3JIEKTPOHHBIX aTOMOB. XapaKTepUCTHUECKHE PEHTTEHOBCKHUE, CIIEKTPHI.

35. 3akon Mo3nu. Bomopoaomnoio0HbIe CIIEKTPHI.

36. IIpupoga xumuueckoit cBsa3u. MonekyinsipHble criekTpsl. KoMOMHanMoHHOE paccesHue CBeTa.

37. EcrecTBeHHAs paJInOaKTUBHOCTh. 3aKOH PaJIMOAKTHBHOTO pacmaja.
38. CocraB sanpa. HykyioHbl. 3apsii 1 MacCOBOE YHUCIIO siApa. DHEPTUH U CBSI3U sIApa.

39. N3otonsl, MckyccTBEHHBIE IpEBpallleHUs saep. a-u B-pacnana, y-uznyyenue. SnepHeie peak-

LIUH.
40. OboouedHas M KaneabHas MOJCIH s/Ipa.



41. llenenue sanep. Llennas peakus.

42.SlnepHble peakIuy Ha TEIIOBBIX U OBICTPBIX HEUTpOHaX. Peakmus cuHTe3a.

43. OynnaMeHTanbHbIe B3auMoieicTBus. Kitaccudukanms sneMeHTapHbIX 4acTHIl.

44. B3auMoeiCcTBUE AJIEMEHTAPHBIX YACTHUI] M 3aKOHBI COXpaHEeHUS. YacTHUIIbI U1 AHTUYACTHULIBI.

45. bapuoHsl 1 Me30Hbl. KocMuueckue j1ydu.

46. dyngaMeHTaIbHBIC YaCTUIIBl. YaCTUIIBI-YIaCTHUKNA M YaCTUIIBI-TIEPEHOCUYNKH B3aMMOICHCTBUM.

['po3HEHCKUI TOCYAapCTBEHHBIM HEPTIHON TEXHUYECKUM YHUBEPCUTET

DK3AMEHALIMOHHBIA BUJIET Ne 1
AUCLUIIJIINHA. «Duzuka»

1. Tonkue nuH3bl. POpMyJIa JIMH3BL.
2. BomnoBas pyHKIusI.

3aeayromuii kadenpoit «Pu3nKar» Ycenaxues P.P.

[Ipodeccop Marues A.X.

7.3.  Texkymmii KOHTPOJIb

OO6pa3zer KOHTPOJILHON PaOOTHI
KonTponbnas padora Nel

1. Touka ABHKETCS IO OKPY>KHOCTU paarycoM R = 30 cM ¢ MOCTOSHHBIM YTJIOBBIM YCKOpeHueM &. Orpe-
JIEJIUTh TAHTEHIMAIbHOE YCKOPEHHUE ¢ TOUKH, €CJIM U3BECTHO, UTO 3a BpeMs t = 4 ¢ oHa coBeplInia TpU
060pOTa U B KOHIIE TPETHET0 000POTa e¢ HOPMANbHOE yCKOpeHHe  an = 2,7 M/c?.

2. llTap maccoit M1 = 2 KT CTaJKMUBAETCS C MOKOSAIIMMCS apoM Oosbiiei Macchl U pu 3ToM TepseT 40%
KHHETHYecKoii sHeprun. OnpeneanTs Maccy mz OOJIbIIEro apa. Y 1ap cuuTaTh a0COIOTHO YIPYTHM,
MPSIMBIM, LIEHTPAJIbHBIM.

3. Kakas paboTa 4 noymkHa ObITh COBEpIIEHA MPU MOAHIATUH C 3eMJIM MaTepHaIOB [T MOCTPONKYU IIMIIHH-
JpUYECKO TpyObl BbicOTOM h = 40 M, HapyxHbIM uameTpoM D = 3,0 M 1 BHYTpeHHUM qrameTpoM d =
2,0 m? [110THOCTH MaTepuana p IPUHATH paBHoii 2,8 - 10° kr/m>,

4. K xoHIIaM JIETKON M HEpaCTSLKUMOM HUTH, IEPEKUHYTON yepe3 OJIOK, MOJIBELICHBI IPYy3bl MaccaMu My =
0,2 xr u mz = 0,3 xr. Bo CKOJIBKO pa3 OTAUYAIOTCS CUJIBI, JEHCTBYIONINE HA HUTH TTO 00€ CTOPOHBI OT
610Ka, eciu Macca 610ka M = 0,4 KT, a €ro och JBHKETCSA BEPTHKAILHO BBEPX C YCKOpEHHEM o = 2 M/c2?
Cunamu TpeHHs ¥ IPOCKaJIb3bIBaHUS HUTH 1O OJIOKY IpeHeOpeyb.

5. OpHopoauslii crepxens uHOU € = 1,0 M u maccoit M = (0,7 Kr no/BeIIeH Ha TOPU3OHTAIIBHON OCH,
pOXOALIeH Yepe3 BepXHUI KOHELl CTep)KHA. B TOUKy, OTCTOSIIYIO OT OCH Ha %3 £, aDCOIIOTHO YIIPYTro
yaapsieT ImyJjsi Maccoil m = 5 Kr, JeTsimas nepneHIMKyIsipHO CTepkHIO U ero ocu. Ilocine yxapa crep-
’KeHb OTKJIOHMIICS Ha yroin a = 60°. OnpeaenuTs cKOpOCTh MyIH.

6. Bo ckonbKO pa3 cpeaHsisl INTOTHOCTh 3€MHOTO BEILIECTBA OTJIMYAETCS OT CpeIHEN MIIOTHOCTH JIYHHOTO?
[TpunsTs, yto paguyc Rz 3emmnu B 6 pa3 MeHblIle Beca Tena Ha 3eMJie.



7.4. Onucanue NoKasaTeneil 1 KpUTepHeB OLIEHUBAHHUS KOMIIETEHIIUI Ha Pa3MYHBIX 3Tanax uxX (OPMHUPOBAHUS, ONIMCAHUE [IKAJIbI OLICHUBAHMS.

Tabmuma 8

[InaHnupyemsle pe3yabTaThl
OCBOCHHUSI KOMITETCHIINH

KpuTepun onieHnBaHUS pe3ybTaTOB 00ydeHuUs

HaumenoBanue
OLIEHOYHOTO
CpeACTBa

MeHee 41 6aoB (HeyI0BIIe-
TBOPHUTEIIBHO)

41-60 6amoB (yIOBIETBOPHU-
TETHHO)

61-80 GayoB
(xoporto)

81-100 6amnoB
(oTmm9HO)

OIIK-2.CriocoOeH UCIIOJb30BaTh MaTeMaTHYECKHE,

¢usngeckue, (HU3NKO-XUMUIECKUE, XUMHIECKHUE METOBI IS pEIIeHUsT 3a/1a4 Mpo(ecCHOHaIbHON NeATeTbHOCTH

MCHSATH UACHU U KOHLICIIIINU K
peIIeHuIo TPodIeM.

BHaTh: OCHOBHBIC (u3nuye-| PparMeHTapHbBIE 3HAHHS Henonnsie 3Hanus CdopmupoBaHHEIe, HO COEP- CdopmupoBaHHBIC DKk3aMeH, (PPOHTAITBHBII
CKHUE sIBIICHHS, (yHIaMEH- JKalye OTaeNbHbIC MPOOeIhI CHCTEMAaTHYeCKUe OMpoc, TEKYIIHUHA OMpoc,
TaJbHBIC TTIOHATHS U 3AKOHBI SHaHuA SHaHUs naboparopHast pabota,
KJIACCHYECKON M COBPEMECH- TIPaKTIICCKHC 3a/1a'H, 3a-
HOM (DH3HKH. JIAHHS JJ151 KOHTPOJIbHOMN
paboThL
VMeTh: TPUMEHSTH TONy-| YacTuuHble yMEHHs Henonusie ymenus YMeHusT TONHBIE, JOMyCKa- CdhopmupoBaHHbIe
YEHHBIC 3HAHUA 10 (QUBHKE FOTCS1 HEOONBIINE ONMOKH | YMEHUS
[IPY U3YYECHUU IPYTUX UC-
LUIUIAH, BBIAEIATh KOH-
KpeTHOe (pu3UYecKoe Co-
JIep)KaHue B TPUKIIAIHBIX
3amadax mpodeccuoHamb-
HOMW J€ATEJIbHOCTH.
Bnaners: coBpeMeHHoM| YacTuuHoe Biajenue HaBbl- | Hecucremarnueckoe npume- | B cucremaTnyeckoM npume- | YCIEUIHOE U CUCTEMATHYECKOE
HAYYHOMH anmapaTypoi. KaMu HEHHE HAaBBIKOB HEHHW HABBIKOB JIOMYCKAIOTCS| IPUMEHEHHE HABBIKOB
IPOOEITHl 3HAHUN
3HAaTh: BOCHPOU3BOINUTH OparMeHTapHbIe 3HAHHS Henonxbie 3HaHuS CdopmupoBanHbIe, HO CO- CdopmupoBaHHbIe 3ayer, (bpoHTaIBHBIH
TEPMUHBI, KOHKPETHBIE Jep Kalire OTAEIbHbIE IPo- cUCTEeMaTH4ecKue OIpPOC, TEKYLIMHA OIpoc,
(aKTbl, METOABI U TIPOLIE- Oenbl 3HAHUS 3HAHUA naGoparopHast ~ pabora,
JIypbI, OCHOBHEIE ITOHSTHSI, NpakTHYeCKUEe  3ajjaud,
NpaBWJIa ¥ IPHHIHIIEI 3aJaHusl JUISE KOHTPOIIb-
YMeTh: UCTIOIb30BATh U3Y- HO#i paboTBhI.
YEHHBIH MaTepHall B HYKHbBIX
YMeHus OJNHbIe, TOMyCcKa- CdhopmupoBaHHbIe
CUTYyaIUsX, HApuMep, Npu- YacTtuyHble yMEHHS Henonneie ymenus
I0TCSI HEOOJIBIIIHNE ONINOKH YMEHHSA




BrnaneTs: crioco0HOCTEIO
KOMOHHHMPOBATH 3JIEMEHTHI,
9TOOBI MOJYYHTH LE0€e, 00-

JIafaroIIee HOBU3HOM.

YacTuuHoe BIaJCHUE HABBI-
KaMHu

Hecucremaruueckoe npume-
HEHUE HaBBIKOB

B cucrematuueckoM nprume-
HEHHUH HAaBBIKOB JIOTYCKAIOTCS
mpooebl
3HAHUU

YcenentHoe 1 cHCTEMaTHYECKOE
TIpUMEHEHNE HAaBBIKOB




8. Oco0eHHOCTH peaiM3anMy JMCHHMIIIMHBI 1JIs1 HHBAJIUA0B U JIMI ¢ OTPAHUYCH-
HBIMH BO3MOKHOCTSIMH 310POBbSI.

JUist OCyIIECTBIICHUS MPOLETYP TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXYTOYHOH aT-
TecTaluu 00y4aroIIUXCsl CO3/1aHbl (POH/IBI OLIEHOUYHBIX CPE/ICTB, aAANITUPOBAHHbIE 1JIs1 HHBAJIN/IOB
U JIUI] C OTPAHUYECHHBIMU BO3MOXKHOCTSIMH 37I0POBBS M TIO3BOJISIOIINE OLIEHUTH JOCTH)KEHUE UMHU
3aIlUIAaHUPOBAHHBIX B OCHOBHON 00pa30BaTENIbHON MTpOrpaMMe pe3ybTaToB 00yUeHUsl U YPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIIETEHIIMI, 3asBIICHHBIX B 00pa3oBaresbHON mporpamme. @opma
IPOBE/ICHUS TEKYIIEeH aTTeCTallK JUIsl CTYIEHTOB-UHBAJINOB YCTAaHABINBACTCS C Y4€TOM UHIH-
BUAYQJIBHBIX MCUXO(PHU3MUECKUX OCOOCHHOCTEW (YCTHO, MMCBMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpE, B (OpME TECTUPOBaHUSA U T.11.). [Ipu TecTupoBanum 1ist c1a00BUIAIINUX CTYICHTOB
UCTIONB3YIOTCS (DOHJIBI OIICHOYHBIX CPEJCTB C YKPYIHEHHBIM ImpudTom. Ha sk3amen mpuriaria-
€TCsl COIIPOBOKAAIONINI, KOTOPBI 00ecrieurBaeT TEXHUUECKOE COPOBOXKICHUE cTyaeHTy. [lpu
HEOOXOIMMOCTH CTYJCHTY-UHBAIHY IPEAOCTABIISACTCS JOMOTHUTEIBHOE BPEMSI ISl IOATOTOBKU
OTBETa Ha dK3aMeHe (MM 3adere). OOydarourecs ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
1 00yJaromuecs: THBAIUAbI 00ECIIEYMBAIOTCS MTEYaTHBIMU U JIEKTPOHHBIMU 00pa30BaTeIbHBIMU
pecypcamu (IIpOrpaMMbl, y4eOHBIE TTOCOOUS UISI CAMOCTOSITEIIBHOW paboThl U T.1.) B (hopmax,
Q/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBBS U BOCTIPHUATHS HHPOPMALIUH:

1) JUIsl ’HBAJIMOB U JIUI] C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBBS 110 3PEHUIO:

- VISl cJIenlbIX: 33/aHUsS Ul BBIIOJHEHUS Ha CEMHHApaX M TMPAKTHUYECKUX 3aHITHAX
oopmistoTes penbedHO-ToueuHbIM MpudTOM bpaiing unu B Buae 31€KTPOHHOIO JTOKYMEHTA,
JOCTYITHOTO C TMOMOIIBI0 KOMITBIOTEPA CO CIIEIHATTU3NPOBAHHBIM ITPOrPAMMHBIM 00eCTIeYeHHEM
JUISL CJIETIBIX, JTMOO 3aUUTHIBAIOTCS ACCUCTEHTOM; IMChbMEHHBIE 3a/JaHHs BBINOIHAIOTCSA Ha Oymare
penbedHO-TOYeuHbIM mpudToM bpaiinsg uam Ha KOMIOBIOTEpE CO CHEIHATM3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIeYeHHEM IS CJICHBIX JIMOO HAJUKTOBBIBAIOTCS ACCUCTEHTY; 00yJaroIuMcs
JUI BBITIOJIHEHUS 3aJaHUs MPH HEOOXOAMMOCTH MPEJOCTABIISACTCS KOMIUIEKT MHUCHMEHHBIX
INPUHAAIKHOCTEN U Oymara Juis mucbMa peiabeHO-TouedHbIM pudTOoM bpaiins, komnbrorep co
CHEeNHATU3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM IS CIICTIBIX;

- A8 cJIa00BUAAIIMX: 00eCeynBaeTCs UHANBUAYAIbHOE PABHOMEPHOE OCBELICHUE HE
meree 300 mrokc; oOydaromMcss JAJs  BBINIOJHEHUS 3aJaHUs TIpU  HEOOXOAMMOCTH
IPEOCTABIIACTCS YBEINYMBAIOLEEe YCTPOUCTBO; BOZMOXKHO TAKXKe MCIIOJIb30BaHUE COOCTBEHHBIX
YBEIMYMBAIONINX YCTPOMCTB; 3alaHMs JUTsI BHITIOJHEHUS 3aaHui 0(hOPMIISIFOTCS YBETUYEHHBIM
mpuQTOM;

2) JUTSE THBAJTMOB | JIUII C OTPAaHMYEHHBIMU BO3MOKHOCTSIMHU 37I0POBBS MO CJYXY:

- JUIA TJIYXHX H €J1a00CabIIANMX: 00ecTIednBaeTCsl HaTMYMe 3BYKOYCHIIMBAOIIEH arra-
paTypbl KOJUIGKTHBHOTO TIOJH30BaHUS, TP HEOOXOJUMOCTH OOYYAFOIIUMCS TPEAOCTABISETCS
3BYKOYCWJIMBAIOLIasl ammaparypa HHIUBUIYaJIbHOTO MOJIb30BAHUSA; HPEAOCTABISAIOTCS YCIYTH
CYpJIOTIEPEBOTUNKA;

- VIS CJIENOIVIYXHX JIOMYCKAeTCsl MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIETO YCIYTH THU-
drocypaonepeBogunka (IIOMUMO TPEOOBaHMIA, BBITOTHSIEMBIX COOTBETCTBEHHO JJISI CIEMBIX U

TIIyXUX);

3) JUTSL JIMIL C TSDKETBIMU HApyIICHUSIMHU PEUH, TIIyXUX, CIa0OCIBINIANINX JIEKIUNA U
CEeMMHAapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOIATCSA B IUCbMEHHON (opMe;

4) JUTSE MTHBAJIUJ/IOB | JIAI] C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS, HMMEIOIIHX

HApYyLIeHHs ONMOPHO-ABUTaTEJLHOI0 aNmnapara:

- JJIA JIML ¢ HAPYIICHUAMHA OIIOPHO-ABUIaTCIIBHOIO allliapaTra, HapyumCHUAMU JABUTATECIIb-
HBIX (YHKIUI BEpXHUX KOHEYHOCTEH UM OTCYTCTBUEM BEPXHUX KOHEYHOCTEH: MTUChMEHHBIE 3a-
JaHUsA BBIIIOJIHAIOTCA Ha KOMIIBIOTEPE CO CIICHMATIU3UPOBAHHBIM ITPOrpaMMHBIM o0ecrieueHneM
WM HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBHIMOJIHEHHE 3aJaHUi (TECTOB, KOHTPOJIBHBIX padoT), po-
BOJMMBIE B MUCbMEHHOM (hopMe, TPOBOIATCS B YCTHOM (hopMe IyTeM orpoca, Oecessl ¢ 00ydaro-
IIAMCSL.



9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecniedeHne TUCIUIITUHBI.

9.1. OcHoBHas JIUTEpaTypAa.

1. Tpodpumona, T.W. Kypc ¢pusuku ¢ npumepamu pemeHus 3aaad B 2-x Tomax. Tom 2 / T.W. Tpo-
¢dbumoBa, A.B. @upcos. - M.: KnoPyc, 2019. - 352 c.

2. Tpodpumosna, T.U. Kypc ¢pusuku: Yuednoe nocodue / T.U. Tpopumosa. - M.: Akanemus, 2016.
-192c.

3. Tpodpumona, T.U. Kypc ¢pusuku. 3agaun u pemenus: YdyeOHoe nmocodue / T.M. Tpopumosa. -
M.: Academia, 2018. - 176 c.

4. letnad, A.A. Kypc dusuku: YueOnoe mocodue / A.A. Jletnad. - M.: Academia, 2015. - 32 c.
5. Jlopenn, X.A. Kypc ¢usuku. B 2 1. / X.A. Jlopenn. - M.: Jlenann, 2016. - 824 c.
6. Meronnyeckue yka3zaHus (pPEKOMEH/IAIMH) K BBIIIOJIHEHHUIO JIAOOPATOPHBIX paboT, K PEIICHUIO
3ajad.

9.2. MeToanuyecKkue yKa3aHusi o0 0cBOeHMI0 TucHUILINHBL. (IIpunoxkenue).

10. MaTrepuaJibHO-TeXHHYECKOE o0ecriedeHue TUCIUIINHbBI.

Ne HaumenoBanue crienuanu3upoBaHHBIX ayIUTOPH U Jaboparopuit
n/m
1 Aynuropus ¢ MyJIbTUMEIHHHBIM 000PYIOBAHHEM [Tl IPOBEICHUS JICKIIMOHHBIX 3a-
HSTHUH.
| 2 | Onucanne 1a60paTOpHBIX pabOT JJIsl HATYPHOTO MCCIEAOBaHUS. |
| 3 | AyIUTOpUU C MaKETaMH JJIsl HATYPHOTO MCCIIEIOBaHUS. |

1.JIexunoHHbIE IEMOHCTPALUY 110 Pa3jieiaM Kypca GU3UKU
2.Yy4eOHble naboparopuu

Ne 0-16 «MexaHnuka U MOJIEKYJISIpHAsT (PU3UKA»

Ne 0-23 «DnekTpudecTBO U MarHeTU3M»

No 0-13 «Ornrtuka



Ipuiio:xkenne.

MeToauuyecKue YKa3aHHUuA 110 0CBOCHHUIO JUCHUILIMHbI«DHU3HKA)

1. Metoanyeckne yKkazaHusi JJsi 00y4alOUIUXCH MO MJIAHUPOBAHUIO M OPraHU3ANUM Bpe-
MEHH, He0OX0AMMOTrO /11 OCBOEHUSI TMCUUTLIMHBI.

W3ydyeHue pekoMeHyeTcs HayaTh ¢ O3HAKOMJICHHUS ¢ paboueill MporpaMMoi AMCLUUILINHBI, €€
CTPYKTYPOI1 U cofiepsKaHUEM pa3/ienoB (MOIy e ), POHIOM OIIEHOUHBIX CPENICTB, O3HAKOMHUTHCS
¢ y4eOHO-METOANYECKUM U MH(OPMALIMOHHBIM 00€CIIeYeHUEM JUCIUIUINHBL.

Juctummaa «Pu3nKay COCTOUT U3 MOJIYJICH CBSI3aHHBIX MEXKY COO0I0 TEM, 00ECTICYNBAIONITIX
nocJieI0BaTeIbHOE U3yUeHUE MaTepuaa.

OO6yuenue no quctuinHe «PU3nKa» OCYIIECTBISIETCS B CIeAYIOIUX (popmax:

1. AynutopHble 3aHITHS (JICKIIUH, IPAKTUICCKUE U Ja00PATOPHbIC 3aHATHS).
2.CamocrositenpHast paboTa cTyneHTa (IIOroTOBKa K JCKIUAM, IPAKTHICCKUM, JIAOOPATOPHBIM
3aHATUSAM U UHAMBHUAYallbHAs KOHCYIBTAIUS C PENOIaBaTEIIEM).

Y4eOHbIN MaTepral CTPYKTYPUPOBaH U U3yUEHHE TUCIUILINHBI IPOU3BOIUTCS BTEMAaTHIECKOM
nocinea0BaTeIbHOCTH. Kaxk oMy OpaKTHUYECKOMY 3aHITHIO U CAMOCTOSITEIbBHOMY U3YYCHHIO Ma-
Tepuaia MpeANIecCTBYeT JIEKIHA 10 JaHHOH Teme. OOydaronirecs caMOCTOSTENFHO MPOBOJIST
MpeBapUTENIbHYIO TIOJITOTOBKY K 3aHITHIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTue B 00-
CYXJICHUU TEOPETHUECKUX BOTPOCOB, paz0dope MpoOIEeMHBIX CUTYAIMid U TOUCKOB MyTeH UX pe-
nieHus. MHorue npo0yieMbl, H3y4aeMble B Kypce, HOCIT JUCKYCCHOHHBIN XapaKTep, 4To MpeIo-
JaraeT MHTEPaKTHBHBIN XapaKTep MPOBEICHHS 3aHATHI Ha KOHKPETHBIX MPHUMeEpax.

Ornucanue nocienoBaTeNbHOCTH ASHCTBUI 00y4aroImerocs:

[Tpu n3ydeHnuu Kypca clieAyeT BHUMATEIbHO CIIyIIaTh U KOHCIIEKTUPOBATh MaTepHal, u3jarae-
MBI Ha ayJUTOPHBIX 3aHATUSAX. i1 €ro mMOHMMaHUs U Ka4eCTBEHHOTO YCBOCHHS PEKOMEHIY-
€TCs CIIEeAYIOas ITOCIIEeN0BATEIBHOCTD JEUCTBUMN:

1. Ilocne oxoHuaHUsl y4eOHBIX 3aHATHH [JIs 3aKpEIIeHUs MaTepuasa MPOCMOTPETh U
00yMaTh TEKCT JICKIIMH, MPOCITYIIaHHON CETOIH, pPa300paTh paccMOTpeHHbIe mpuMepsl (10 —
15 mMunyT).

2. IIpy moArOTOBKE K JICKIMH CIIEIYIOIIETO JHS TOBTOPUTH TEKCT MPEABLIYIIEH JSKIHH,
MOJyMaTh O TOM, Kakasi MOKeT ObITh cieaytoras Tema (10 - 15 munyT).

3. B Teuenne Henmenu BBIOpaTh BpeMs s pabOTHI ¢ JauTeparypoid B Ombmmorteke (1o

1 ygacy).
4. Ilpu mOATrOTOBKE K IPAaKTUYECKOMY 3aHITHIO TIOBTOPUTH OCHOBHBIC TIOHSTHS 110 TEME, U3YUUTh
npuMepsbl. Pemrasi KOHKPETHYIO CUTYaIHIO, - TPEIBAPUTENBHO MMOHITh, KAKOW TEOPETUIECKUN Ma-
TepUa HY)KHO HCIIOJIb30BaTh. HaMETHTH IJIaH pemeHus, monpodoBaTh Ha €ro OCHOBE PEIIUTh |
- 2 mpakTUyeckue curyanuu (J1ad. paboThl).

2. Meroaguyeckue yKazaHHus 10 padoTe 00y4aommXxcsi BO BpeMsi IPOBeACHHUS JTEeKIUH.
Jlexuuu Aar0T 00y4arOIKUMCS CUCTEMAaTU3UPOBAHHBIE 3HAHUSI [0 JUCLIUIUIMHE, KOHLIEHTPUPYIOT
UX BHMMaHHE Ha HauOoJiee€ CIOKHBIX M BaKHBIX BOIIpocax. .HCKIII/II/I OOBIYHO HM3JIaraloTCs B
TPaJUILIMOHHOM MJIM B IPOOIEeMHOM cTHuie. /11 CTy/1IeHTOB B OOJIBIIMHCTBE CITy4aeB B POoOIeM-
HOM ctuje. [IpoOiaeMHbIN CTHIIb MO3BOJSIET CTUMYJIMPOBATh AKTUBHYIO ITO3HABATEIbHYIO JIesl-
TEJILHOCTh O0YYaIOUIMXCS U UX MHTEpeC K AUCHUILTUHE, (OPMHUPOBATHTBOPUECKOE MBIIICHHE,
an/I6eraT1) K IMPOTHUBOIIOCTABJIICHUAM U CPABHCHUAM, ACTIATh O606HICHI/I$I, AKTUBU3HUPOBATHL BHHU-
MaHHe 00yYaroIUXCsl MyTeM MOCTAaHOBKU MPOOJIEMHBIX BOIPOCOB, MOOLIPSATH TUCKYCCHIO.

Bo Bpemst IEeKIIMOHHBIX 3aHATHIA PEKOMEH/yeTCsl BECTH KOHCIIEKTUPOBAaHHE Y4eOHOIO MaTepH-
asa, oOparaTh BHUMaHUe Ha GOPMYITUPOBKHU U KaTErOPUH, PACKPBIBAIOIINE CYTh TOTO MJIK HHOTO
SABJICHUS, NJIU ITPOLCCCOB, BBIBOJbBI U IMTPAKTUYCCKUE PEKOMCHIAIINH.



KoHcnekT neKiuu Jiydiie noapa3aessaTh Ha ITyHKThI, COOII01ast KPAaCHYIO CTPOKY. DTOMY B 00JIb-
1I0M cTeneHu OyAyT CrocOOCTBOBATh BOMPOCH! IJIaHa JIEKIMH, MPEJIOKEHHbIE MpernoaaBare-
asim. Cnenyet oOpamaTb BHUMaHKE Ha aKIEHTHI, BEIBOABI, KOTOPBIE JI€TaeT MpernoiaBaTeib, OT-
Meuasi HanboJsiee BaXKHbIE MOMEHTHI B JIGKIIMOHHOM MaTepuaie 3aMe4aHusIMU
«BAXKHO», «XOPOLIO 3aIOMHUTHY» U T.Ml. MOXKHO JeJIaTh 3TO U C MOMOIIBI0 Pa3HOLBETHBIX Map-
KEpOB WJIU PYUEK, [10AYEPKUBAsi TEPMUHBI U OIIPEJCIICHNUS.
I{enecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIllCHHH, a00peBUaTyp U CUMBOJIOB.
OpHako npu AanbHeeld paboTe ¢ KOHCIIEKTOM CHMBOJIBI JyYIle 3aMEHUTb OOBIYHBIMU CIIO-
BaMU JJIs1 OBICTPOTO 3pUTENLHOTO BOCIIPUATHS TEKCTA.
Pabotas Hag KOHCIEKTOM JIEKIIMM, HEOOXOIMMO MCIIONIb30BaTh HE TOJIBKO OCHOBHYIO JIUTEpa-
TYpY, HO U Ty JIUTEPATypy, KOTOPYIO JOMOJHUTEIBHO PEKOMEHI0BaN MpenoaBateb. MiMeHHo
TaKasi cepbe3Hasi, KpOonoTiauBas padboTa ¢ IEKIIMOHHBIM MaTepUAIOM ITO3BOJIUT ITyOOKO OBJIAETh
TEOPETUUYECKUM MaTEPHATIOM.
Tematuka nekuil faercs B padbodeit mporpaMmme TUCIHUITIHHEI.
3. Meroanyeckue yKazaHus 00y4arIMMCH 10 NMOArOTOBKEe K NPAKTHYeCKHM/CeMHHap-
CKHMM 3aHSATHSIM.
Ha mpakTudeckux 3aHATUSX PUBETCTBYETCS AKTUBHOE y4acTHE B 00CYK/IE€HUU KOHKPETHBIX CU-
Tyalui, cnocoOHOCTh Ha OCHOBE IOJIYYE€HHBIX 3HAaHUI HaXOAWTh HanOojee FPPEeKTUBHBIE pe-
[IEHUSI TIOCTABJICHHBIX POOJIEM, YMETh HAXOAUTD MOJIE3HBIN JOMOIHUTEIbHBIIIMATEpUA MO Te-
MAaTHKE 3aHATHI.
CryneHTy peKOMeH]IyeTcsl CIeAyIoIas cxeMa MOArOTOBKU K MPAKTUYECKOMY 3aHSATHIO:

1. O3HakoMmIIeHHE C TUIAHOM MPAKTUYECKOTO 3aHATHS, KOTOPBIM OTpa)kaeT cojepka-

HUE TPEJI0KEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTath OCHOBHYIO U JOTIOJTHUTEIBHYIO JIUTEPATYPY.
B npomuecce moAroToBKHM K MPaKTUYECKUM 3aHATHUSAM, HEOOXOIUMO OOpaTUTh 0COOOCBHIMAHUE
Ha CaMOCTOATEIbHOE U3YUeHUE PEKOMEHI0BaHHOM IuTepaTypsl. [Ipu Bceil moMHOTE KOHCTIEKTH-
pOBaHMsI JIEKIIMH B HEH HEBO3MOXKHO U3JI0KUTh BECh MaTepual U3-3a JUMHUTA ayJUTOPHBIX YacOB.
[ToaTomy camocTosTenbHAs paboTa ¢ yueOHUKaMU, Y9eOHBIMU TOCOOUSMHU, HAYYHOH, CIIPaBOY-
HOM JIuTepaTypoil, MaTepruagaMi NEpUOANYECKUX U31aHui U MIHTepHeTa sBseTcs Haubosee 3¢-
(EeKTUBHBIM METOJIOM MOJIYYEeHUs AONOJHUTENbHBIX 3HAHUM, MTO3BOJISIET 3HAUUTENIBHO aKTHUBU-
3UPOBATh MPOIIECC OBJIA/ICHUs HH(OpMaIen, criocoOoCcTByeT O0Jiee rTyOOKOMY YCBOSCHHUIO U3Y-
yaeMoro MaTepuaia, opMHUpYeT y CTYACHTOB OTHOLIEHNE KKOHKPETHOH mmpobiieme. Bee HOBbIe
MOHSTHS IO U3y4aeMOl TeMe He0OXO0IMMO BbIYYMTh HAU3YCTh U BHECTHU B IVIOCCApUid, KOTOPBIH
1es1ecoo0pa3Ho BECTH € CaMOro Havaja U3y4eHHUs Kypca;

4. OTBETUTH HA BOTIPOCHI TJIAHA MIPAKTHYECKOTO 3aHSTHS,

5. BLITOJIHUTE JOMAIIHEE 3aaHUE;

6. IIpopaboTtars 3a1aum;

7. Ilpu 3aTpyaHeHusx c(hopMyIMpoBaTh BONPOCH K MPENoJaBaTesio.
Pesynbrat Takoit paboThl JOIDKEH MPOSBUTHCS B CIIOCOOHOCTH CTYIEHTa CBOOOJHO OTBETHTH HA
TEOpPETUYECKHE BOIIPOCHI MPAKTUKYMa, BHICTYNATh M y4aCTBOBATh B KOJUIEKTUBHOM OOCYX/I€HUU
BOIIPOCOB M3Y4aeMOW TEMBbI, IPABUIHHO BBHITIOJIHATHh MPAKTUYECKHUE 33aHUSI W MHBIC 33aHu,
KOTOpbIE JatoTcs B (DOHJIE OLIEHOYHBIX CPEACTB AUCIUIUINHBIL.

4. MetoauyecKue yKazaHHs 00y4AOMIMMCS 110 OPTaHU3AIUHA CAMOCTOSTEIbHOI PadoThl.
[lenp opranu3anuy caMOCTOATENBHOM padOThI 10 TUCHMIIIMHE «(PU3HKa» - ITO YriyOleHue u
pacuipeHue 3HaHui B 00J1aCTH TEXHUUYECKUX CIIEUaTbHOCTEH; (P OpMUpOBaHKE HaBbIKa U MHTE-
peca K caMOCTOSTENIbHON MTO3HABATENbHOM 1EATEIbHOCTH.

CamocrosrenbHas paboTa o0yJaromuxcs ABISETCS BKHEHIINM BUIOM OCBOCHUSICOJCPKAHUS
JUCHUIINIMHBI, TIOATOTOBKHU K MPAKTUYCCKUM 3aHATUAM U K KOHTpOJ'IBHOfI pa60Te. CIOJIa K€ 0T-
HOCSITCSI U CaMOCTOSITETIbHOE YIIyOJIeHHOE M3Y4YeHHEe TeM TUCHMITIMHBL. CaMocTosATeNnbHas pa-



0oTa mpeCcTaBIIsAeT COOOM MOCTOSHHO JEHCTBYIOIIYIO CHCTEMY, OCHOBY 00pa30BaTeILHOTO MPO-
1iecca 1 HOCUT MCCIEeI0BATENbCKUI XapaKTep, YTO MOCTYKUT B Oy IylIleM OCHOBaHHUEM IS HAIlU-
CaHMA BBIITYCKHON KBAIN(UKAMOHHONW pabOTHI, MPAKTHUECKOTO IPUMEHEHHUS ITOTy4YEeHHBIX 3Ha-
HUU.
Opranuzanus caMOCTOSTETLHON pabOThl 00YJaIOUINXCsl OPUEHTHPYETCS Ha aKTUBHBIC METOIBI
OBJIA/ICHUS 3HAHUSMMU, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MepeXo] OT HOTOYHOIO K MHIUBU-
JTyalIu3upOBAHHOMY OOYUEHHIO, C YYETOM MOTPEOHOCTEN 1 BO3MOKHOCTEH JTMYHOCTH.
[TpaBuibHAs OpraHu3alUs CAaMOCTOSITEIbHBIX YUEOHBIX 3aHATHH, UX CUCTEMaTUYHOCTb, LIE€JIECO-
o0pa3Hoe IIaHupOBaHKUE paboUuero BpeMeHH MO3BOJISIET CTYICHTaM Pa3BUBATh YMEHUS M HAaBBIKH
B YCBOEHHUH U CHCTEMaTHU3allu1 IPHOOpETaeMbIX 3HaHUIl, 00ecIieunBaTh BEICOKUN YPOBEHb yCIle-
BAaEMOCTH B IIEpUO/ 00yUEHHUsI, TOTYYUTh HABBIKH MMOBBIIICHUS TPOPECCHOHATBHOTO YPOBHSI.
[ToaroToBka K MpakTUYECKOMY 3aHATHUIO BKIIIOYAET, KPOME IPOPAOOTKU KOHCIIEKTA U IIPEe3eHTa-
IIUH JIEKIHUHU, TOUCK JINTEPATyphl (110 PEKOMEHJOBAHHBIM CITUCKAM U CaMOCTOSITEIBHO), MOJIro-
TOBKY 3ar0TOBOK JIJIs1 BBICTYIUIEHUH 110 BOIIPOCAM, BHIHOCUMBIM JJIs1 0OCYX/I€HUS 110 KOHKPETHOM
teme. Takue 3aroTOBKM MOT'YT BKJIFOUATh LIUTATHI, (PAKTHI, COMIOCTABICHUEPA3TMYHBIX MO3HIINH,
coOcTtBeHHble MbIcaM. Eciu mpobiiema 3auHTEpecoBajia 00y4aroIllerocsi,0H MOXET HMOJroTo-
BUTH pedepar u BBICTYIIUTH C HUM Ha MPAKTUYECKOM 3aHATHH. [IpakTHueckoesaHsTue - 3To,
IpeX/ie BCEro, TUCKyccus, 00CYX/1eHue KOHKPETHOM CUTYyallud, TO €CTh IPEAINoIaraeT yMeHue
BHUMATEJIBHO CIIYIIATh WICHOB MAJO TPYIIBI U MOJAEPATOPa, a TAKKE CTapaThCsl BBHICKA3aTh
CBOE MHEHHME, BBICKA3bIBaTh COOCTBEHHBIE UIeU U MPEATIOKEHUS, YTOUHATHH 33/1aBaTh BONPOCHI
KOJUIEraM 110 00CYXICHHUIO.
[Tpu moAroToBKe K KOHTPOJIBbHOM paboTe 0OyyaromMicss JOJDKEH MOBTOPSATH NPOiIeHHbIN Ma-
TepHaJl B CTPOTOM COOTBETCTBUHU C Y4EOHOI MporpaMMon, UCTIONb3Yysl KOHCIIEKT JIEKLIUN U JINTe-
parypy, peKOMEHI0BaHHYIO npenoaasareneM. [Ipu HeoOX0AMMOCTH MOXHO 0OpaTUTHCS 3a KOH-
CyJbTAllMEH U METOAMYECKON TTOMOIIBIO K MPETIOIaBaTEITIO.
CamocrosTenbHas paboTa peaqu3yercs:
— HEIMOCPEJICTBEHHO B IPOLIECCE ayAUTOPHBIX 3aHATHH - Ha JICKIHUAX, IPAKTUICCKUX 3a-
HATHSX;
— B KOHTAaKT€ C IIPEIo1aBaTesIeM BHE paMOK PAacIMCaHMs - HA KOHCYJIbTALUAX 0 yueo-
HBIM BOIIPOCaM, B X0/1€ TBOPUECKUX KOHTAKTOB, IPU JIMKBUJALMH 33J0JDKEHHOCTEH, PU BbI-
MOJTHEHUY MHIUBUAYAITbHBIX 3aIaHUH U T.11.
— B Oubnmoreke, 1oMa, Ha Kadeape MpH BHIMOJIHEHUH 00yJaroIUMCs yUeOHbIX U IPak-
TUYECKHX 3a]1a4.
Buast CPC u kputepun o1ieHOK
(mo 6amnbHO-peiTuHTrOBOM cucteme [THTY, CPC onenuBaercs B 15 6amios)
1. KoutponbHas pabota
2. Yuyactue B MEpPOIIPHITHIX

TeMbl 1711 cCaMOCTOSTENHHOM pabOTHI MIPOMKCAHBI B pabouel mporpaMMe TUCHHUIUIUHBL. Dddek-
TUBHBIM CPEJCTBOM OCYIIECTBJIEHUS OOYYarOIIUMCS CaMOCTOSATEIbHONU paOOTHISABIISAETCS IIEK-
TpoHHasi HH(POPMAIIMOHHO-00pa3oBaTeIbHas cpelja YHUBEPCUTETa, KOTopasi o0ecreunBaeT a0-
CTYII K y4eOHBIM IUIaHaM, pabo4yuM mporpammam AUCHMILIUMH (MOJyJei), MPakTUK, K U3AaHUIM
AIIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.

5. Meroanueckue peKOMEHAAIUM M0 OPraHU3AMH U MPOBEAEHUI0 JIA0OPATOPHBIX 3aHSI-
THH.

JlaGopaTopHOe 3aHSTHE -3TO OCHOBHOM BUJ y4eOHBIX 3aHSATHI, HallpaBIE€HHBIN Ha HKCIIEPUMEH-
TaJIbHOE MOJITBEPKACHUE TEOPETUUECKUX MOJIOKEHUH. B mporecce 1a60paTopHOro 3aHATHUS CTY-
JICHTBI BBIMOJIHAIOT OJHY MJIM HECKOJBKO J1a0OpaTOPHBIX padoT (3aJaHMii) MOJI PYKOBOJCTBOM
IpernojaBaTesisi B COOTBETCTBUU C U3y4aeMbIM COJIEpKaHUEM yueOHOro Marepuana. Boimonnenue
CTYZCHTaMH J1a0OpaTOPHBIX pabOT HAMpPaBIeHO Ha: 00OOIIEHUE, CUCTEMAaTH3aIHIo, YIIIyOJIeHne



TEOPETUYECKUX 3HAHUI MO KOHKPETHBIM TeMaM y4eOHOM AUCIUILINHB; (POPMUPOBAHUE YMEHUN
IPUMEHSATH NOJYy4YEeHHbIE 3HAaHUSI B IPAKTUYECKOM AEATEIbHOCTH; pa3BUTHE AHATUTHYECKUX, TTPO-
EKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHHIA; BEIPAOOTKY CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U
TBOPYECKON MHUIMATUBBL. Y yeOHas AMCLHUININHA, TI0 KOTOPOH IJIaHUPYETCsl IPOBeIeHUE J1abopa-
TOPHBIX 3aHATUN U UX OOBEMBI, ONPEAEIAIOTCA paboUyuM Y4EOHBIM IIJIAHOM IO CHEUATIBbHOCTH.
ITpu npoBeneHnM 1a00PAaTOPHBIX 3aHATHH ydyeOHas IpyIna MOXKET AEIUThCS Ha MOJArPYIIIbI YUC-
JICHHOCTBIO HE MEHEE 8 YeNIOBEK, a B ClIy4ae MHAWBHYaIbHOU IOJrOTOBKU HE MEHEE 2 YEIOBEK.
Llenbro 1a00OPaTOPHBIX 3aHATUH SIBIIICTCS SKCIIEPUMEHTAILHOE TOATBEPKJICHUE U IIPOBEpKa Cy-
IIECTBYIOLINX TEOPETUYECKUX IIOJIOKEHUH, [T03TOMY IPEUMYILECTBEHHOE 3HAYEHUE OHU HMMEIOT
OpY M3YYEHUU JUCUMIUIMH  OO0IEenpopecCHOHAIbHOIO M CHEMAIbHOIO LUKIOB. OCHOBHBIMU
LEJISIMU JJAOOPATOPHBIX 3aHSTUM SABIISIOTCA: YCTAHOBJIEHHUE U NIOATBEP)KIEHUE 3aKOHOMEPHOCTEN;
npoBepka (popMys, METOAMK pacueTa; YCTAHOBJIEHUE CBOMCTB, MX KAUECTBEHHBIX W KOJMYe-
CTBEHHBIX XapaKTEPUCTHUK; O3HAKOMJICHHE C METOJAMKAMH IPOBEICHHUS SKCIEPUMEHTOB; HA0II0-
JICHHE 3a Pa3BUTUEM SBJICHUM, IIPOLIECCOB U JIp.

CTyneHThI NOJB3YIOTCS METOAMYECKMMHM YKAa3aHUSIMU, B KOTOPBIX YKa3aHbl: I€Jb padoThI,
HOsICHEHMsI (TeOpusi, OCHOBHBIE XapaKTEpUCTHKH), 000pyL0BaHME, allapaTypa, MaTepuaibl U UX
XapaKTEPUCTHKH, TIOPSIOK BBIMOJIHEHUS Pa0OTHI, TaOIUIIBI, BEIBOBI (0€3 (hOPMYIHPOBOK), KOH-
TPOJIbHBIE BONPOCHL, yueOHasl U crielualibHas JuTeparypa. Pe3ynbraTsl BHIIOIHEHUs JabopaTop-
HOro 3amaHusi (paboThl) OQOPMIISIFOTCS CTYACHTAMH B BUJE OTYETA.
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