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MHHHCTEPCTBO HayKH H BBICIIErO obpasosanus Poccuitckoii Oenepaumn
YIbsHOBCKHIT rocyapcTBeHHbI YHHBEPCHTET Dopma
LleHTp 0BY30BCKO# NMOATOTOBKH
®-INporpamma JIOOIT no kypey noaroToskn k ED 1 MOCTYILIEHHIO B BY3
«Hurencus — 11 kaace» no dusuke

1. IMosicHuTenbHAS 3anHCKA.

Hanpasiaennocrs  (upoduin) nporpammel.  Ilo  coemy byHKIHOHANEHOMY
HPCAHASHAYCHHIO IPOrpaMma fByisieTcs obuepassuBaomeil. Ona paccynTana Ha oOy4arommxcs
11-x x1accoB u HampapieHa Ha TIOATOTOBKY K €/laue eMHOr0 roCyapcTBEHHOIO SK3aMeHa,
TNIOArOTOBKY K ONMMIHMANaMm, APYTMM KOHKYPCHBIM M BCTYNHTENBHBIM HCIBITAHUSM B
YHMBEPCHTET. B pa3snuuHbIX HCNbITAHMAX yualmecs A0KHEI NPOSIBUTH KOMIUIEKCHEIE 3HAHUS M
YMEHHS B 0011acTH (M3HKH, II05TOMY B MPOTpaMMe ClIe/aH aKIEeHT Ha YCHIJIEHHE B COZIEPKaHUU
ACATCIILHOCTHOTO KOMIIOHEHTA, aKTHBH3ALMH CaMOCTOSITENILHOM TT03HABATEIBHOM JeSTEeIBHOCTH
oOyuyaroumxcs. HanpaBiennocTs mporpamms - €CTeCTBCHHOHAYYHas,

AKTyaJIbHOCTh, HOBH3HA. Kypc opueHTHpoBaH Ha CHCTEMaTH3alHI0 U yriIyOJieHue
OCHOBHBIX MOHATHH MIKOJIBHOTO Kypca (H3MKH, (PH3HYECKHX 3aKOHOB H BEJIMYHH, YMEHHE
OIHMCBIBATE M OOBIACHATH (H3UYECKH SBIICHUS NPHOOPETEHHE HABBIKOB  CaMOCTOATENLHOIO
HCIIOTB30BAHHS (PH3HYECKHUX 3aKOHOB.

Ennneii rocynaperBennsii sx3amen (nanee - EI'D) no ¢usuxe npencrasiuser coboit
(opmy OOBEKTHBHON OLEHKH KayecTBa MOIOTOBKH JIML, OCBOHMBIIMX 00pa30BATENBHYIO
lporpamMMmy cpeqHero obwero o0pa3oBaHds 0O (H3HKE, C HCIIONb30OBAHHEM 3aaHuk
CTaHIapTU3HPOBAHHOMN (OPMBI (KOHTPOIBHBIX H3MEPHTENBHEIX MaTepHATIOB).

EI'D no ¢usnke npoBoauTcs B COOTBETCTBHHU ¢ QenepalbHBIM 3aKOHOM OT 29 neKadpst
2012 r. Ne 273-®3 «O6 o6pazosannn B Poccuiickoi Oenepanuny.

KoHTponbHbIe H3MepHTeNbHBIE MaTepHAIbI (KMM) nosBonsior ycTaHOBHTH ypoBeHBH
OCBOCHHS BBIIYCKHMKaMH DelepaibHOro KOMIIOHEHTA TrOCYIaPCTBEHHOTO CTaHJapTa CpeaHero
(monHoro) obiero o6pa3oBanus Mo ¢uznke.

Pesynbrater EI'D no ¢usuke npusnaorces 00pa3oBaTeIbHEIMH OPraHU3allHsIMH BBICIIETO
o0pa3oBaHusi KaK pe3yJbTaThl BCTYIHTEIbHbIX MCIBITAHHA 110 ¢usuxe. Conepxanne
TPOTPaMMBL  OTPENICIACTCs. HA OCHOBAHMM KOAM(DUKATOPA 3IEMEHTOB COACPKAHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKM BBITYCKHHKOB 001meo6pa3oBaTe/IbHBIX YUpeKACHHH LA
TPOBE/ICHHA  €HHOTO  TOCYAApCTBEHHOrO — 3K3aMEH4, IMOArOTOBIEHHOTO  (heepabHBIM
FOCYNapCTBEHHBIM  OIO/DKETHBIM ~ Hay4YHBIM  YUpEKICHHEM «DefiepalbHBI  MHCTHTYT
NEJaroruyeCKuX U3MepeHuiiy.

Ileas mporpaMmel - MOAroTOBKA OGYHAIOLIMXCSA K HTOFOBOI aTTECTallHH 10 (HU3HKE B
(popme EI'D.

OOyu4eHue Mo JaHHO# IPOrpamMMe MO3BOJISET PEIIHTE CIIEIYIOIIHE 3aQa9H:

. Hay4uTh aOUTyPHEHTA PEIaTh 3a4aHNs, 110 THITY IPHOIMKEHHBIX K 3aIAHHSM El3;

. 000CHOBBIBATh BRIOpaHHBIH METOJ (AIrOpUT™) pemenns Gusuueckoif 3a1a4u U yBEpPEHHO
IIPOBOZIUTEL  IOKA3aTE/IbHBIC PACCYXKACHHS B XOJE PEINEHHs 3a/aud, MOBOAS MX JIO
YHCIIEHHOIO THOO pa3BEPHYTOrO OTBETA;

. YMETb ONHKCHIBATD U OOBACHATL (PH3HYECKHE SBIICHHS PA3THIHOM IIPUPOJIBI;

YMETb rpaduyecKy 4eTKO H300pakaTh YCIOBHE 3a/1a4H, H e PeLeHHE;

. YMETb TIPUMEHATE [IOJYICHHbIE HABBIKH JUIS PEMICHWsS 3ajad NOBBIIEHHOrO YPOBHS
CIIOKHOCTH.

Anpecar nporpammsl. Bospact oGyuatomuxcs - 16-18 ser.

IIporpamma mpexycmaTpuBaeT moBTOpHOE PacCMOTpeHHE TEOPETHYECKOr0 MaTepuaa
o pu3nKe, a TakKe Gonee rIy6OKOe PACCMOTPEHHE OT/IEBHEIX TEM, IIO3TOMY UMeeT 0OJIbIoe
obmeobpasoBarteipHOe 3HAYEHIE, CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBILLICHHS, HAMEYAET
H HCIIOJIB3YeT LENIBIH P/l MEKIIPEIMETHBIX CBSA3EH.

IIporpamma Kypca BKIIOU@eT JEKIHH, PELICHHE YK3aMEHALHOHHBIX 3a1a4 1no (PU3HUKe,
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MHHHCTEPCTBO HaYKH H BhICIIEro 00pa3oBanus PoccHiickoi Genepaunn
Y IbAHOBCKHIA 1OCY1apCTBEHHBIH YHHBEPCHTET ®opma
LleHTp 10BY30BCKOMH NOArOTOBKM
®-ITporpamma JIOOIT no kypey noarorosku k EI3 1 MNOCTYILIEHHIO B BY3
«HuTencus — 11 knacey no dusnke

IIOATOTOBKY K OJIMMIHAaAaM u caade EIMD.
IIpuanun vabopa B 00beAMHERHE CBOGOIHBIA. [Iporpamma He npexssisier TpeGoBaHuit
K COJCpXKaHHIO H O0BEMY CTAPTOBBIX 3HAHHEH, a TaKKe K YPOBHIO pa3BuTHA pebeHKa.
IIpuruMatoTCs Bee Xkenaromme et 6e3 KOHKYPCHOTO otbopa.
KomuaecTso o6yuarommxcs B rpymme — 6 genosex.
O0ném u cpoku ocBoenns nporpammei. Cpok PeaIM3alHH [IPOrpaMMEBI — 8§ MeCsIIEB.
®opmel 1 pexum 3ausTHil. B cootsetctBun ¢ Hopmamu CanlTuH IPOJODKUTENEHOCTD
3aHATHS cocTaBnser 90 MUHYT.
IIporpamma paccunrana na 72 yaca. Hepensnas Harpyska Ha peOeHka - 2 gaca.
Pexum 3aHATHIA II0 IporpaMMe: OIHH pa3 B HEEMIO IO 2 Yaca.
®opma OpraHU3alMH AEATENLHOCTH 110 TIPOrpPaMMe — rpynmoBas.
ILnannpyemeie pesyabtarol. TpeGoBaHHsI K YPOBHIO 0CBOEHHS IHCIHILIHHDL:
¢ HMCTHL IpPEICTABIEHHE: O CTPYKType M npaBHlax nposeneHHs EID, 06 OCHOBHBIX
(GH3HYeCKHX 3aKOHAX;

¢ SHarh: CYIHOCTH MHOIMX 3aKOHOMEPHOCTEH, HE pacCMaTpHBAaeMBIX B Kypce (H3HKH
OOBIYHOM IIKOJIBI;

® YMeTh: rpaUYECKH YETKO H300pakaTh KaK YCIOBHE 3a/aud, TaK M ed pelueHue, pemarhb
3ajanus tectoB EI'D;

® MNpHOOPECTH HABBIKM: CAMOCTOSITE/BHOIO H3yYeHHS (YHIAMEHTANBHBIX  OCHOB HayKH,
pabotsl ¢ TpeThel yacTeio EID;

¢ BJAJCTh, HMETh ONBIT: PEMICHHA 3a/1a4, BBIXOIAMIUX 33 PAMKH OCHOBHO# IIPOrPaMMBEL

2. ®opMBbI KOHTPO.ISi H HOABEIEHHE HTOTOB PeaTH3aLHu nporpammel. [Iposepka u
OLCHKA 3HAHMH YHalIMXCS — BaXHbIC COCTABHBIE YacTH mpomecca obydenus. Kak m Beskas
Ipyras HeOOXOAMMas 4YacTh Iponecca oOydeHHs, NPOBEpKA 3HAHMI YYalMXCs BBIMOJIHSAET
ocoOeHHble, crienuduyeckue u o6ime GyHKIHH mporecca o0yuenus.

I'naBuas, cnenmanpHas, 3a1a4a NPOBEPKH — BBISBIATH COCTOSHHE 3HAHHH, YMEHHH H
HABBIKOB, NPEyCMOTPEHHBIX NPOrpaMMaMy, - © BTOpasi OUeHb BaXKHas 3a]1a4a MPOBEPKH — 3TO
BOCIIHTAHHE y J€TeH OTBETCTBEHHOCTH 3a CBOH Yy4eOHBIH Tpya, BOCIHTaHHe [IPUBBIYKH
100POCOBECTHO OTHOCHTBCS K BBIOJHEHHIO CBOMX YYeGHBIX 3a/1aHHil. IIpoBepka — 310 nepsEIit
H CaMbli BXHBIH BHJI OOILIECTBEHHOH OTYETHOCTH, KOTOPOI [0IBEPraeTCs YYEHHK, a BHITOTHSS
€€, OH NOBBIIIACT YYBCTBO OTBETCTBEHHOCTH 3a MOPYYEHHOE JIENI0, YKPEIUIAETCS B JHCIHIIIAHE
Tpyna.

Texymmii KOHTPOIb YpOBHS YCBOGHHSI MaTepHana OCYLIECTBISAETCH IO pe3yJbTaraM
BBITIOJIHEHHSI 00y4arOmUMHC 3a4eTHBIX pabot. [ToaBeenue HToros ocyuiecTsisiercs B hopme
HTOTOBOH aTTECTALMH B BHJAE KOHTPOJIBHOIO Cpe3a - TECTa, KOTOPbIA I03BOJISET OIIPEJIEITHTE
JOCTHXKeHHE 00yJaroMHMHUCS IIAHUPYEMBIX Pe3yIbTaTOB.

3. ConepxaHne nporpamMmel
3.1.00beM IHCHHILIHHBL.
OGbem 1 BHBI yueOHOI paGOTHI:

Kosmyectso wacos (popma oGyuenus nueBHas)

Bun yuebnoii paboTsl Bcero no B T.u. no cemectpam
IJIaHy 1 2 3
AYJIMTOpPHEIE 3aHSATHS:
Jlexkuu 30 10 20 -
IlpakTHyecKkHe H CeMHHAPCKHE 3aHATHS 30 12 18 -
Texymmii kKoHTpOJIB 12 - 8 -
Bcero gacos no aucuunimae 72 26 46 -
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MHHHCTEPCTBO HAYKH W BBICILIETO oBpasosanus Poccuiickoit Menepatmn
YILAHOBCKHI roCyaapCTBeHHbII YHHBEPCHTET Dopma @
LleHTp 10BY30BCKO# N0Ar0TOBKH
®-Tlporpamma JJOOIT no kypey noarotosku k EI'3 n nocrymnienuio BY3
«Hurencus — 11 knace» no dusmnke
3.2. YueGHo-TeMaTHYECKHIl 1Al
Ne Haumenoanue KonunuectBo yacos ®opma
n/ pa3zienos, TEKYIIETO
o MOy ieli Beer | Teopu | Ilpaktuk | CamocrostensHa KOHTPOJIS ¥
0 1 a s pabota (ecau TIPOMEKYTOYHO
npedycMompena | i arrecramum
npozpammon)
Paznen 1. Mexanuka
1. | Kunemaruka 3 2 1 -
[IOCTYNATEILHOTO
JIBHIKEHHS.
2. | Kunemaruka 2 1 1 -
BpalllaTeIbHOIO
JIBIDKECHHS.
3. | Cynepno3uiust 2 1 1 -
JBHXKEHHIA.
4. | lunamuka 2 1 1 -
MaTepHaIbHOK
TOYKH.
5. | Cuna kak 3 1 2 -
BEKTOpHAas
XapakTepUCTHKA
nporecca
B3aHUMOJICHCTBHS
6. | PaGota u sHeprus 2 1 1 -
B MEXAHHKE.
7. | Cunbl B MEXaHHKeE. 2 1 1 -
Pasznen 2. Mosekynsipaasi pU3HKA M TEPMOIHHAMHKA
8. | OcuoBHEIE 3 1 2 -
MIOJIOKEHHSI
MOJIEKYJISIPHOH
bu3uKu 1
TePMOJHHAMHKH.
9. | OcHoBHEIE 2 1 1 -
MOJIOKEHHUS
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPHH.
10. | BuyTpennss 2 1 1 -
SHEprus
TEPMOIHHAMHU-
YECKOM CHCTEMEBI H
CIIoco0kI eé
HU3MEHEHHs.
11. | Temnoémkoctu. 3 1 2 -
12. | Usmenenue 2 1 1 -
arperaTHoro
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MHHHCTEPCTBO HAYKH M BBICIIErD obpasosanua Poccuiickoii Meneparmuu
YNbAHOBCKHIT rOCYIapCTBEHHBIH YHHBEpCHTET dopma
LleHTp 10BY30BCKO# NOATOTOBKH @
®-T1porpamma JIOOI no kypey noarotosku k EI™ 1 MOCTYIUICHHIO B BY3
«Hurencus — 11 knacer no dusmke
COCTOSHHSA
BellleCcTBA.
Pasnen 3. DiekTpuyecTBo 1 MarneTnsm
13. | ITocTossHHBIH 2 1 | -
3IEKTPHYECKH
TOK.
14. | DnextpuyecTBo U 2 1 1 -
MAarHeTH3M.
15. | Mexauusm 2 1 1 -
BO3HMKHOBEHHS
3NEKTPHYECKOrO
COIIPOTHBIICHHS.
16. | MarauTHOE nose. 2 1 1 -
Pasnen 4. Kosrebanus. Boanbl. Onruka.
17. | Mexauuyeckue 2 1 1 -
KoJieOaHwusl.
18. | DnexTpoMarHuTHBI 2 1 1
€ KoJyieOanus.
19. | Ilepemennsiii ToK. 2 1 1 -
20. | ITonsTHE O 2 1 1 -
BOJTHOBBIX
nporeccax v ux
XapaKTePUCTHKH.
21. | 'eomeTpuyeckas 2 1 1 -
OIITHKA.
22. | BonHoBas onTuka. 4 3 1 -
23. | IlpuHnwns 2 1 1 -
[oiirenca
[Noiirenca-
Openess.
Paznen 5. DieMenThl KBaHTOBOI H3HKH.
24. | KanToBsie 2 1 1 -
CBOMCTBA CBeTA.
25. | OcHOBHBIE 2 1 1 -
NIPOSIBIICHUS
BO/IHOBBIX CBOHCTB
YaCTHIL.
26. | boposckas mozens 2 1 1 -
aroma.
27. | Ctpoenue u 2 1 1 -
OCHOBHBIE
CBOMCTBA aTOMHBIX
a1ep.
Hroro 60 32 30 -

3.3.Conepixanne yueGHO-TeMATHUECKOI0 LIAHA
Pasnen 1. Mexanuka.
Tema 1. Knnematuka mocrynare bHoro jsusennst. [IOHsSTHE 0 MEXaHHYECKOM [BHYKEHH.
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MHHHCTEPCTBO HayKH H BhICIIEro oGpasoBanns PoccHiickoil Denepanuu

YbAHOBCKHIi rOCY1aPCTBEHHBIH YHHBEPCHTET Dopma
LeHTp NOBY30BCKOI NOArOTOBKH

®-Tporpamma JIOOTT no kypey noaroroeku k EMD u NOCTYIUIEHHIO B BY3
«HuTencus — 11 knacer no dusuxe

OrrocurensHocTs mBmKeHus. CucTeMsl oTcuera. OCHOBHAS 3a1a49a KMHEMATHKH. Tpaexropus
ABWXEHHUS. BekTop mepememenns u nyts. BekTop MrHOBEHHOI CKOPOCTH, CPEJHssI BEKTOpHAs
CKOPOCTE M CpENHAd CKOPOCTH IBHKeHHA. Kiaccuukauus TUNOB IBHIKEHMIL. Bexrop
yckopenus. Knnemaruueckoe ypaBHeHHe PABHOIIEPEMEHHOTO ABHKEHHS H €0 YaCTHEIE ClIy4aH.
IIpumeps! nprMeHeHNs KHHEMATHYECKHX ypaBHEHHI.
Tema 2. KuHemaTuka BpamaTeNbHOr0 JIBHIKEHHSI. JlBuxeHHe MarepHAIBLHOH M0
OKPYXKHOCTH. YTJIOBasi KOOP/IMHATA, YIJIOBAs CKOPOCTh M YIIIOBOE yckopenue. Kunemarugeckoe
YPABHEHHE DPABHOIEPEMEHHOTrO BpAIATEJIbHOIO JBHKCHHS H €ro 4acTHbIe ciydad. CBs3b
KIHHEMATHICCKHX  XapaKTePUCTHK ITOCTYNATENbHOTO M BPAIIATEIbHOTO ABHXEHHS. Bexrtop
HMOJTHOTO ~ yCKOPCHHs H €ro COCTaBIAIOIIHE - LEHTPOCTPEMHTEIbHOE (HOPMATbHOE) |
KacaTelbHOE (TaHTEHIHANbHOE) ycKopeHus. Pelmenne 3amay Ha KHHEMATHKY BpallaTeIbHOro
JIBHOKECHUSI.
Tema 3. Cynepnosuums JBMHKeHHIl. 3aKOH CIOKCHHS ckopocredi. KaveHwe Tea.
OrpaHHYeHHOCTh TpeACTaBIEHHH O NPUPOAE NPOCTPAHCTBA - BPEMEHH B KIIACCHYECKOMH
mexanuke ["anunes-Heiorona.
Tema 4. [IuHamuka maTepHajbHON Touku. [loHATHE O cBoOOAHOM Teme. 1-blif 3aKoH
Heiotona, ero dynnamenranshoe 3smauenme. Kputepuit WHEPIHAILHOCTH CHCTEM OTCYeTa.
ITousite o B3aumonelicTBHE Kak IpUYHHE HEBBINONHEHHS 1-ro 3akoHa HbioToHa. TToHSTHE 0
3aMKHYTOH CHCTEMe B3aMMOJEHCTBYIOMHUX Tell. PyHIaMEHTAIBHOE CBOMCTBO B3aHMO/ICHCTBHL.
Wueprras macca Tes1. Bektop ummysisca. 3akoH coXpaHeHH s HMITYJIbCA.
Tema 5. Cuna kak BeKTOpHasl XapaKTepPHCTHKA NpPOLECca B3aHMOXEHCTBHIL [Tpurumn
Cynepno3sHuuu cui. 2-o# 3akoH HetotoHa. Emunmunsr cuner B CU. 3-uit 3akon HpOTOHA Kak
CIICAICTBHC 3aKOHA COXPAHEHMS MMIIyJbca M 2-ro 3akoHa HeioroHa. CHIBI MpaBHTALHOHHOIN
NPHPO/bL. 3aKOH BCEMHPHOTO TATOTEHMs. | PaBHTAMOHHAS TOCTOSHHAS. CHIA TSOKECTH.
Yekopenne  cBoGoaHoro  nagenmsi. CHibl JNIEKTPOMAarHMTHOH  TIPHPOABI:  CHIIBI
MEKMOJICKYIIAPHOTO B3aUMOJICHCTBHS, YIPYIHe CUJIBI M 3aKOH ['yka, peakuus onopsl # croco6
€€ BBLIMUCIICHHS, BEC TeJIa, CUIIBI TPEHHS U COTIPOTHBIIEHHS CPEJIbI.
Tema 6. PaGora m sHeprus B mexammke. OmpeeieHue aneMeHTapHo# pabotel. Pabora
NEPEMEHHOH cuibl. PaGora mocrosmuoil cunbl. Exumunsr pa6orst 8 CH. Pabora kax Mepa
HU3MEHCHHS KMHETHYeCKOH 3Hepruu. KoHcepBaTHBHBIE H AMCCHIIATHBHBIE (HEeKOHCEepBaTHBHEIE)
cuibl. [loTennanbabie cuoBsie mons. [TOHATHE 0 MOTEHIHATBHOMN JHEPIHUH.
Tema 7. Cuast B mexanmke. PaGora KOHCEPBAaTHBHBIX CHJI KaK Mepa M3MEHEHHUS
NOTEHIHATIPHON Hepruu. Bubl noTeHmansoil sneprun. [ToHATHE 0 MeXaHHYeCKO SHEprHH.
3aKOH COXpaHEHHs MEXaHHYeCKOH osHepruu. Pabora HEKOHCEPBAaTUBHBIX CHJ KaK Mepa
H3MEHEHHS MEXaHHUYECKOM SHEPriH TeJla HIIM CUCTEMEI TeJl.

Pasxen 2. Mosiekynsipnasi u3HKa H TepMOAHHAMHKA.
Tema 8. OcnoBuble mos0/KeHHs MOJIEKYISPHOIT (HIHKH U TepMoaunaMuku. [loHsTue o
KOJUIEKTHBE YacTull. HempumenuMocTh MeXaHH4ecKoro croco6a OmHcaHus: KOJUIEKTHBA YaCTHIL,
MonekynsapHO-KMHETHYECKHH (CTaTUCTHYECKHH) TepMOJAMHAMHYECKHH CrnocoObl OmHcaHus
KOJUIEKTHBA.
Tema 9. OcHoBHBIE N0/103KeHEA MOJIEKY IAPHO-KHHETHIECKOI Teopud. (MKT) u ee onbITHOE
obocHOBaHHKe. Macchl H pa3Mepsl aTOMOB U MoJiekysl. IIoHSTHE 0 KoTHUYecTBe BemecTBa. Yuco
ABorazpo. Mossipaas Macca. [1n0THOCTE BelecTsa KOHLIEHTpAllMsA YacTHIl. XapaKTePHCTHKH
TCIUIOBOTO BMXKCHHA, CPEAHCKBA/IPATHYHAA CKOPOCTH MOJIEKYN. AOCONIOTHAS TEMIepaTypa.
IlIxaner KensBuna u Ilenscus. [lomsitwe o TEPMOJIMHAMHYECKOM mponecce. [[ukianueckue
nporeccsl. M30mpoueccr! uearbHOro rasa pu NoCTOSHHOM H [IEpEMEHHOM KOJTHUECTRA.
Tema 10. BuyTpennsisi SHeprusi TepMoIHHAMHYECKOi CHCTEMBI H CIIOCOGHI €€ H3MEeHeHMsI.
[lonsite 0 BHYTpeHHEH OSHEPrHH TePMOIMHAMHYECKOH CHCTEMbL. Bryrpennsst sHeprus
HICATBLHOrO raza. BHyTpeHHss oHeprusi kak (QYHKUMS COCTOSHHS rasa. PaGoTa H3MeHEHMs
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MHuHHCTEPCTBO HAYKH H BhICIIEro 06pasoBanns PoCCHIACKOT Denepauun
Y AbSHOBCKHIl IOCY1apCTBEHHBIT YHHBEPCHTET Dopma
LIeHTp 10BY30BCKOIl NOArOTOBKH
@-Ilporpamma JIOOIT 1o kypey noarorosku k EI'D u MOCTYIICHHIO B BY3
«Hurencus — 11 knace» no dusnke

o0beMa rasa NMpH MOCTOSHHOM M TIEPEMEHHOM AaBIeHHH. PaboTa kak (Gynkuust mpouecca.
Tennoobmen (temmonepenaua) kak MHKPOCKONIHYECKHI IMPOLECC H3MEHEHHs BHYTPEHHei
SHEPTHH CUCTEMBL. Buubl TerooGMena. 1-biif 3aKOH TEPMOJMHAMHKH M €ro IIPUMEHEHHE K
u3ompoueccaM. AHadATHBIH MPOIIECC H CIIOCOOHI €r0 OCYIIECTBICHHS.
Tema 11. Temaoemkocrn. TemroeMkocTs TCla, yAenbHas W MOJIIPHAs TEIJIOEMKOCTH.
Teroemkocts kak Qynxuus mpomecca. TemIoeMKOCTH OXHOATOMHOTO HJICATIbHOTO ra3a IIpH
IIOCTOSIHHOM 00BbeMe U MPH MOCTOSHHOM JaBIeHHH. TeII0eMKOCTH MHOFOATOMHEIX [A30B.
HanpagjienHocTe TemmoBbIX mpoueccos. 2-if 3akon TEPMOJAMHAMHKH M CICICTBHS M3 HETO.
Tennosble Mammuel. PaboTa rasa B nukimueckoM nporecce. Obmas cxema TENJIOBBIX MAIIHH.
Kosdduunent nonesnoro neiicraus (KI1J{) Tennosoit MammHsL [ukn Kapro. ®opmyna Kapho
wist KIIJ1 wjpeanbHOM Temwmopoif Mammubl, TemmoBble MALIMHEL C oOpaTHBIM ITHKJIOM
(XOMOTUITEHHUKH).
Tema 12. H3MeHeHHe arperaTHOro coCTOSIHHS BelIeCTBA. Crpoenue uaKOCTEl M TBEpIBIX
Tel. BHYTpeHHsAS OSHeprus KOHJIEHCHPOBAHHBIX cpen. CrymeHuaThli Xapaktep pocTa
Temnepatypel Tenl. Ilnasnenwe ten. Kumenme (ucmapenme) skumkocreit. VienbHble TEILIOTEI
IUIABICHUS], HCTIAPEHHs. Y paBHEHHE TEILIOBOro Gasianca.

Paspen 3. DnexrpuuecTso m Marnerusm.
Tema 13. ITocTosiHubI dIeKTpHYecKHil ToK. OCHOBHBIE XapaKTEpUCTHKH TOKa - CHJIA TOKA,
IUIOTHOCTh TOKa. CBsi3b IUIOTHOCTH TOKa ¢ ApelioBOif CKOPOCTBIO HOCHTENel. VYeiIoBHs
BOSHMKHOBCHHA M moAaAepxkanus Toka. CTOPOHHHE CHIBL —DJIeKTPOABHXKYINAs CHJA.
Hanpsixenne. 3akon Oma 11st yyacTka Leru.
Tema 14.91exTprYecTBO M MarseTHsMm.
Jnekrpocratuka. [loHsTHe 06 snekTpHyecKom 3apsae. JIHCKpeTHOCTh 3apsna. 3aKoH
COXpaHCHHs JNICKTPUYECKOro 3apsia. 3akoH Kymona. Dnektpuueckoe more. HanpspxeHHOCTE
nosist. [IpMHIMI CYTIeprno3HIMH 2IEKTPHYECKHX IIOJIEH. BrlpaxkeHus s HANPSIKEHHOCTH TIOJIS
THIHYHBIX MCTOYHHKOB. [IpOBOJHMKM B CTALHOHAPHOM 3JIEKTPHYECKOM MOJIE. JluaeKTprKH B
NIEKTPOCTATHIECKOM 1071e. PaboTa mepemeneHnst 3aps/ia B aNeKTpUYeckoM moje. [IoHsTHe 06
STIEKTPHYECKOH eMKOCTH. EMKOCTE npoBomsmieii cdepsl u miockoro KOHJIEHCaTOpa. DHeprus
3IEKTPUYECKOTO TOJIA.
Tema 15. MexauusmM BO3HHKHOBEHHSI JIEKTPHYECKOI0 CONPOTHBJIEHHH. DIJIEKTPHYECKOE
CONPOTHB/ICHHE. YICIbHOE 3EKTPHYECKOE CONPOTHBIECHHE H Y/IeIbHAS 3JIEKTPOIPOBOAHOCT.
3aBHCHMOCTh  CONPOTHBIEHHS  OT TeMmneparypel.  Cepxnposomumocts. CoenuHenme
pesucTopoB. 3akon Oma B muddepenunanmsuoii popme. 3akon OMa IS MOTHOIN (3aMKHYTOI)
nenu. Passersnenue TokoB. IlpaBuna Kupxroda. PaGora u MOIIHOCT TOKa. 3aKOH Jxoyns-
Jlenna. Tok B snekTpomuTax. 3akon Mapajes A1 TEKTPOIH3A.
Tema 16. Maruutnoe mnose. [lousTHe o maruutHOM mote. CHiIoBas XapakTepUCTHKA
MariuTHOI'O IOJIA - BEKTOP MarHUTHOH MHAYKIMHU. CHIIOBOE JAeHCTBHE MarHUTHOTO mons. Ca
Jlopenua. 3akon Amnepa. KoHTyp ¢ TOKOM B MarHHTHOM mojie. MarHUTHbI TOTOK. MaruuTthoe
none B BemecTBe. MarHUTHAs NPOHMI@EMOCTh BemnecTsa. [[na- , napa- M (eppoMarseTusM.
Ilepemennoe marnutHOE mone. BuxpeBoe snexrpuueckoe moje. 3akoH 3JIEKTPOMAarHAUTHOM
uHAyKIHH Papanes-Jlenna. Buxpessie Toki. DHeprust MArHHTHOTO TOJ.

Pasnen 4. Konebanus. Boanbl. Onruka.
Tema 17. Mexanuueckue kosaebanus. OGume XapaKTEePUCTHKH KOJIeOaTeIbHBIX MPOIECCOB.
l'apmonnyeckue koneGanus. AMILIMTY A, IUKITHYECKas 4aCTOTA M HAYAJIBHAS daza konebanmii.
OznHomepHBIE TapMOHHYECKHE KONEGAHHS MEXaHMYECKOH CHCTEMBL IIpuunna rapMoHmUYecKuX
KonmeGaHui - KBasuynpyrue cuibl. LMKTHUecKas 4acToTa KojeGanmii - CBOACTBO Kole6aTenbHON
CHCTEMBbI. AMIUIMTYJ]a U HayaibHas (a3a KodeOaHHH Kak CJeJCTBHE HAYAILHBIX YCIIOBHH.
[IpuMepEl rapMOHHYECKHX OCLHILISATOPOB: FOPH3OHTATLHBIE U BEpPTHKAJIbHBIE KoneOaHus rpysa
Ha TMpYXWHE, MATEMATHYECKHH MasTHHK, APYTHe NpPHMEpHL. DHEpPreTHKa TapMOHHYECKHX
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Kkonebanuii. [lonsaTre 0 3aTyXarOMKX U BEIHYKICHHBIX KOJleGaHusX. MeXaHHecKuil pe30HaHC,
Tema 18. DnekTpomarauTubie komebanusi. KonebarenpHbrii koHTyp Tomcona. Bpemennsie
3aBUCHMOCTH 3apsijla, HANPSKEHHs M CHIEI TOKa. Yactora m mepuox koneGanmii. DHepreTHka
INEKTPOMATHATHBIX KoneOaHui B koutype Tomcona. IIposiienue 3akoHa coxpaHeHus SHEpruu.
AHAIOTHA MEXaHMYECKHX M 3JIeKTPOMATHHTHBIX KOJeGaHHA. 3aryxaromme KoneOaHHS B
KOHType. BelHyxknennsle koneGanus B koHType. IloHsTHE O PE30HAHCE HANpPsKCHHS M
pe30HaHCce ToKa.
Tema 19. Ilepemennsiii Tok. Ilomyuenme mepemennoro Toka. Ilemn IIEPEMEHHOTO TOKA.
Comporusienne, KOHIEHCATOP H KATYIIKa B HEMH [ePEMEHHOTO TOKA. AKTHBHOE, EMKOCTHOE M
HHAYKTHBHOE  compotuBieHus. [locnenosatensHoe coenumenuwe 3meMEeHTOB B Iemu
NepPEMEHHOro Toka. 3akon OMa nd ueneii mepeMeHHOro Toka. IT0/IHOE CONPOTHBIEHHE MMy
TICPEMEHHOr0 Toka. CABHI MO (ase MKy MTHOBEHHBIMH 3HAYEHHSMH TOKA M HAIPSOKEHHS.
MomHocts nepemenHoro Toka. JleHcTByIoIIMe 3HAYEHHS CHIBI TOKA M HaInpsHKeHHsl.
Koapdunuent momuocTy.
Tema 20. TlonsiTHe 0 BOHOBBIX NPOLECCAX H MX XaPAKTEPHCTHKH. BOTHE B YIIpYIo# cpene.
DJIEKTPOMarHUTHBIE BOJHBI, UX BO3HHMKHOBEHHE M OCHOBHBIE CBOMCTBA. CBETOBBIE BONHEL
[Tokasarenb npenoMIeHHS CPEIBI U €r0 CBA3B C IUAIEKTPHYECKOMH NpoHHIIaeMocTh0. [ToHsTHE 0
JIUCTIEPCHH ¥ Ka4YECTBEHHOE 00BSCHEHHE 3IEKTPOHHOTO MeXaHW3Ma aucnepcuu. IIpoxoxueHue
CBETOBOH BOJIHOBOM IpaHHIIBI pasjiena cpel.
Tema 21. I'eomerpuveckas ontuka. [loHSATHE CBETOBOrO Jayda. 3aKOHBI OTPaKEHHS H
NpeNOMIICHHUs CBeTa. SIBleHue TOTHOrO BHYTPEHHEro oTpakeHus. IIpoxoxieHue cpera yepes
nnacTHHKy. IIpusma. JIunsel u ux xapakrepuctuku. Xoy nyueit. Jluneitnoe YBEIIHYEHHE TOHKOMH
JIMH3BL.
Tema 22. Bosinosasi ontuka. DddexTs! croxkenns aByX Bond. [lorsiTie o KOI'€pPEHTHOCTH.
[IpHYMHEI HEKOTEPEHTHOCTH CBETA €CTECTBEHHBIX HCTOYHMKOB. [lonyuenue KOTEPEHTHBIX BOJIH.
Hutepeperunst cpera. Vcnosus HabmoneHus MHTepQEPEHIMOHHBIX MakCHMYMOB M
MHHHMYMOB. OmnbIT IOHTra. [TIpuMenenue untepdepennuu ceera.
Tema 23.Ipunuunel I'oiirenca u Tiolirenca-®penesi. Judpakius cBerta Kak pesysbTaT
MHTEPQEPEHIIME MHOXECTBA KOTEpPeHTHBIX BOJH. HabmojeHue madpaxnun. Kauectsennoe
onucanue audppakumu Ha memu. Jludpakuuonnas pemerka. IIpuMeHeHue JH(PPaKIIHOHHBIX
METO/IOB.

Paznen 5. DsieMenTHI KBaHTOBOI (pH3MKH.
Tema 24. KBanToBsie cBoiicTBa cBera. Heo6xoaumocTs Pa3sBHTHS IIPEACTABICHHUH O NPHPOIE
u3nyyenus. Ksantosas rumoresa ITnanka, ee sKcnepuMeHTaTbHOE MOATBEpHIeHHE. POTOHEI.
Kopmyckynsipao-BonHoBoit Jyamusm. DHeprus, Macca HMITYIIbC (POTOHOB.
3akonel Qorosddexra. VpapHennme DiiHmTeiiHa A dporoadpdexra. Kpacuas rpanumna
doroaddexra. Onpenenerne mocrosuuoii [Tnanka u paGoThl BBIXOIA 3JIEKTPOHOB M3 MeTalia.
Unes ne-Bpoins o BONHOBBIX CBONMCTBAX YacTHI[ BEIECTBA. Pacnpoctpanenune wupnei
KOpIyCKYJISIPHO-BOJIHOBOTO AyaJHu3Ma Ha BELIECTRO.
Tema 25. OcHoBHBIE NPOSIBIEHHS BOJHOBBIX CBOWCTB YACTHIL Ctpoenne W wu3nyueHHE
aTOMOB. ODKCIEPHMEHTAILHBIC JaHHBIE O CTPOEHMHM H H3JIydeHHH atomoB. Momeds aroma
Tomcona. Slnepnas momens aroma Pesepdopna. TpymHOCTH KiIaccHuecKoit Gu3MKH pu
ONHCAaHUH aTOMa.
Tema 26. Boposckas mozean aroma. [loctynatsr Bopa. YcnoBue KBaHTOBaHHS BopoBckux
opbut. KBanToBanue sHepruu snexkTpoHa. CxeMa SHEPTETHYECKHX YPOBHEH aroma BOJIOpOJIa.
Wsnyuenne u nornomenue cBeta aToMoM Bojopoma. OrpaHHYEHHOCTE IIOJIYKJIaCCHYECKOM
Mojenu bopa.
Tema 27. CrpoeHne M OCHOBHBIE CBOHCTBA ATOMHBIX anep. OOmme XapakTepHCTHKH
aTOMHBIX sinep. IIpOoTOHBI, HEHTPOHBI DHeprusi CBS3H aTOMHBIX sagep M JAedekT Macc.
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PammoaktusroCTs. SInepHsle peaknmm. SInepHsie H3JIyYCHHA H UX NpUMEHeHHe. JleneHue u
CHHTE3 sizep.

4. Opranu3anHOHHO-NEArOTHYECKHE YCJIOBHS peaiM3aMy NporpaMmel
4.1. YuedHo-meToauueckoe obecnedenne NpOrpaMMbI
@ JloxymenTsI, onpenenstomue paspaborky KM EID, YTBepKAeHbI npukaszamu OI'BHY
«@HIIN» n pasmermensl Ha caiiTe HHCTHTYTa B pa3jienax EI'S/[lemoBepeun, cnenuduxamnmm,
KOIU(UKATOPEL
. Y4e6HO-MeTOoIMUeCKHe MaTepHatbl 10 TIPOBEPKE BBIIONHEHHS 3aMaHUH ¢ Pa3BEPHYTHIM
OTBETOM 3K3aMEHAMOHHEIX padboT EI'D npencrasnens: Ha caiite http://www.fipi.ru B paszene
AHAIMTHYECKHE H METOAHYECKHE MATePHAIBL
. OTKpbITBIf GaHK TPEHHPOBOYHBIX KOHTPOJBHBIX 3amanuii EID pasMenieH Ha caiite
DezepanbHOro HHCTHTYTA MEArOrMYeCcKuX H3Meperuii GUITU (TecTsl Mo QusmKe).
4.2. MaTtepua/bHO-TeXHHYECKOe 0fecedenne

Kabuner ofecneuen cooTBeTcTByIOLICH MeGeIBIO: pabouuMHu CTOJNAMH, CTYJIbIMH,
mKadamu J7ist MOZIENeH, CTeaKaMu, KOMITBIOTEPAaMH, TTPOrPAMMHBIM obecrneueHueM, BEIXOJ0OM
B HHTEPHET, MYJIbTHMEIMHHOH JOCKOH, CTOIOM JUIs pykoBoaMTeNns. Kabuuer obopynyercs
Pa3IMYHBIMH TEMATHYECKHUMH CTEHIAMH M HATJISHBIMHU ITOCOOHIMH.

['pynna yuenukoB - 6 yenosek. PaGoyee mecTo Kaxmoro YYEHHKaA OCHAIIEHO CTOJIOM,
crynoM. K pabore B oTneneHuH AeT NPHCTYIAIOT MOCHE IIPOBENICHUS PYKOBOIHTEIAMH
COOTBETCTBYIOIIErO HMHCTPYKTaXa IO [pPAaBHJIAM TEXHHKH 0€30macHoi paGoThl KaKHM-THGO
HHCTPYMEHTOM HJIH [IPHCIIOCOOIIEHHEM.

4.3. YueGno-undopmannonnoe ofecnedenne nporpamMmsi

OcnoBHas aTEpaTypa:

1. O@usuxa. 11 knace: ydeOHHK ms 06meo6pazoBaTenbHbIX OpraHu3aiui: yrinyOJeHHBIH
yposets / [O. ®@. Kabapmun u ap.]; nox pen. A. A. I[Tunckoro, O. ®. Kabapmuua. — Mocksa:
IIpocemenue, 2017, 416 c.

2. ®musuka. 10 knace: yueOHHK wis 00u1e06pa30BaATEIBHBIX OPraHH3AIHiA: Y1y ONeHHBIH
yposets / [O. ®. Kabapmun u ap.]; nox pen. A. A. Iunckoro, O. ®. Kabapnuna. — Mocksa:
ITIpoceemenne, 2017, 416 c.

3. I".C. JlanncGepr. DnemeHTapHbiii yueOuuk busuxu. B 3-x 1. — M..: ®usmarmut, 2017.

4, B.M.ByrukoB, A.A.Bbikos, A.C. Konaparses. ®usuka B NnpuMepax ¥ 3aaayax. — M.:
MITHMO, 2015.

5. 3anauu 10 pusuKe 115 MPOGUIBHON WKOJIBI ¢ TpHMepamu pemmeruii. 10-11 kracest. / JL
A. Kupux, JI. 3. Tennenmreiin, M. M. lensdrar. — M.: Unexca, 2015, 416 c.

6. ®usnka. 10-11 knaccel: yueGHoe nocobue (c6opruk 3anaq) / H. . loneagap6. — M.:
Hpoda, 2015.

1 ®usuka. Tunossle TecToBble 3a1anus: 10 BApHAHTOB 3a1aHMI, pa30op pemieHuii, OTBETEI
/ O. ®. Kabapaun, C. . Kabapauna, B. A. Opios. — M.: Dk3amen, 2017.

8. ®usuka. [lpakTHyeckoe pyKOBOACTBO 11 MNOArOTOBKH K EID: TEOPETHYECKUI

MaTepual, anropuTMbl PEIIeHUS 3a/1a4, 3aJaHus K KQXKIOH TeMe, 3a/1a49i IS CAMOCTOATEIBHOTO
PeIIeHHs, KOHTPOIbHBIE paboTel / I'. A. Hukynosa, A. H. Mockanes. — M.: Dx3amen, 2017.
HononaurensHas JaTeparypa:

1. ®usuka. Hosplil moNHbI cnipaBoynuk 11s noarotosku K EI™D / H. C. ITypeimesa, E. D.
Parbums. — M.: ACT: Actpeins, 2017.
2 Enueeiit rocynapcTeeHHElf Sk3ameH. ®H3HKa: THIOBBIE TecTOBBe 3ananus / E. B.

Jlykamesa, H. Y. Yuctsaxosa . — M.: Dx3amen, 2017.
4.4. KanpoBoe obecneyenue
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ITpenonasarens:

* Buaneer popmamu u MeTonaMu 0GyUeH s, B TOM YHCIe: IPOSKTHAS AEATENBHOCTS,
711ab0paTOPHEIE SKCIIEPUMEHTBI U TIp.

* Hcnonbsyer cnenuanbuble M0AX0bI K 06yYEHHIO BCeX 00YUaIOMIXCA, B TOM GHCIE ¢
0coObIMH TOTPEGHOCTAMH B 00pa3OBaHHH.

o Buaneer UKT-koMIeTeHTHOCTAMH.
* Moxer pa3pabarsiBath H PeaIH30BBIBATL HHAHBHYAIbHEIE 00pa30BaTeIbHbIE MAPHIPYTHL
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MHUHHCTEPCTBO HayKH 1 BhICWIero o6pasosanns Poccuiickol Denepaunn
YnbanoBcKui rocyaapeTBeH I YHHBEPCHTET

LleHTp 10BY30BCKOM NOATOTOBKM

Dopma

®-[lporpamma JIOOIT no kypey noarotosku k EI™D 1 MOCTYTICHHIO B BY3

«Mutencus — 11 knacey no pusmke

®

«YTBepK 120N
[lepBsrii npopekTop —
MIPOPEKTOP 110 yq_ef;)'_g’oﬁ pabote YaI'V

C.Bb. BaxiaHos

« i’/ »

70 2021r.
KAJIEHIAPHbBIM YYEBHBIU ' PAOGUK
Ha 2021-2022 yuebHblii rog
[IPUJIOXKEHHE K IIporpamMMme
Kypca nmoarotoBku k EI'D u NOCTYIIIEHHIO B BY3
«HA30panneie Bonpock! pusnku — 11 kiaace» no ¢pusuke
YpoBens/ Cpoxkn Kon-o Paszen Beero Kon-so Mecro
rog peanu3alMy, | 3aHATHIA/ (MomyJib) aKajaeMuy. aKaJeMmy. NpoBeieHHs
obyuenus KOJI-BO HeZl, YacoB BTOJ | 4acoB B HeJ,
y4eOHbIX MPOIOJIKHT.
HeJlenb OJIHOTO
3aHATHA
(mMuH.)
1 rog | 8§ mecsaues — | 1 pas B | Pasmen 1. |16 2 JlicTaHUMOHHO,
o0yueHus 36 yuebHbIX | Hememo — 2 | MexaHuka a TaKxe
Helelb yaca (90 | Paspen 2. 12 2 BbIE3/TBI B
MHH.) MonekynsapHas paioHBI
uzmka u obnactu
TEPMOJIHHAMHKA
Paznen 3. 8 2
OnexTpHYECcTEO
H MarHeTHusm
Pasnen 4. 16 2
KoneGauus.
Bonnbl. OnTuka.,
Pasnen 5. 8 2
OneMeHThI
KBAHTOBOIH
dH3HKN.
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