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51.0.05 ®PU3UKA

Hamnpasnenue noarorosku: 18.03.01 Xumuyeckast TEXHOJIOTHS
[Tpoduis noaroroBku: [Tpon3BoACTBO (hapMalieBTHUECKHX MPENapaToB
®opMmbl 00yUYeHHS: OYHAS

KBanuduxanuus (creneHsp) BelTyckHUKa: bakanasp

I'on HaGopa: 2023
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O0BeM: B 3aUeTHEIX enuHuIax: 10 3.e.

B aKaJleMHYECKUX Jacax: 360 ak.4.
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Pa3padoruukmu:

[Mpodeccop HayuHO-00pa3zoBaTeIHLHOTO IIEHTPA OMODHU3NIECKUX
UCCIIeIOBaHUH B cepe GpapMaleBTHKH, JOKTOP
¢usuko-maremaruueckux Hayk LlmoBkun lO. 1O.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBleHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nampasnenuto noaroroBku 18.03.01 Xumudeckass TEXHOJIOTHSI, YTBEPKICHHOTO MPUKA30M
Muno6pnayku Poccuu ot 07.08.2020 Ne 922, ¢ ydyeroM TpyaoBBIX (YHKIUH HpodecCHOHATBHBIX
CTaHJapTOB: "Crenquanuct 1O TNPOMBINUICHHOH (apManmuu B 00JacTH  UCCIICAOBaHHUN
JIEKapCTBEHHBIX CpeACTB", yTBepkIeH npukazoM Muntpyna Poccun ot 22.05.2017 Ne 432m;
"CrienuanucT 1O MPOMBIIUICHHON ¢apMaluu B OOJACTH KOHTPOJS KayecTBa JIEKapPCTBEHHBIX
cpencTB”, yTBepxkIeH npukazomM Muntpyna Poccun or 22.05.2017 Ne 431n; "Cnenmanucr no
NPOMBIIIJICHHON (apManuu B 00JacTH MPOU3BOACTBA JICKAPCTBEHHBIX CPEICTB", yTBEPXKICH
npukazoM Muntpyna Poccum ot 22.05.2017 Ne 430m; "CroenyaiucT 0O BalaWugaldu
(xBasnpukanuu) GpapmManeBTHIECKOro MPOU3BOACTBA", yTBEpXkIeH npukazoM Muntpyaa Poccun ot
22.05.2017 Ne 434n; "CpoenmamucT HO HPOMBINUICHHOW ¢apManuu B o0MacTu oOecredeHus
KauecTBa JIEKAPCTBEHHBIX CPEACTB", yTBEpXkAEH NpukazoM MuHtpyna Poccunm ot 22.05.2017 Ne
429n.

CornacoBaHue U yTBepkKACHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATMYWN)
opras
1 | Meroguueckas | Ilpencenarens bacesnu A. B. CormacosaHo 04.05.2023
KOMHCCHUSI METOINYECKOUN
YI'CH 18.00.00 | komuccun/coBeT
a
2 Kadenpa OTBETCTBEHHBIN bacesuu A. B. CormtacoBaHo 04.05.2023
MPOMBIIICHHON 3a
TEXHOJIOTUH | 00pa3oBaTesbHy
JICKapCTBEHHBIX | IO MPOrpaMMy
MpernapaToB
3 |Hayuno-o0pa3oB| 3aBemyrommii [Tanos M. C. Paccmorpeno | 16.05.2023, Ne
aTeNbHBIN EHTP |  KadeapoH, 12
OMopU3NUECKUX | PyKOBOIUTEINb
HCCJIEJIOBAaHUH B |TIO/Ipa3ziesieHus,
cdepe peanu3yomero
bapmareBTUKU OIl
CornacoBaHue M YTBEpXKIACHUE 00pa30BaTEIIbHON MTPOTPaMMBbI
[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATMYWN)
opras
1 (bakynpreT Jekan, KygBaesa E. B. CormacoBaHo 04.05.2023
MIPOMBIIIIEHHOHN | PYKOBOJIUTEIb
TEXHOJIOTHH MOJpa3IeIeHUS
JIEKapCTB
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1. [lmanupyemble pe3yabTaThbl 00y4eHHUS M0 JUCHHUILUIUHE (MOAYJII0), COOTHECEHHbIE ¢
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

OIIK-5 CriocobeH oCymecTBIATh YKCIIEPUMEHTAIIBHBIE MCCIICIOBAHUSA W UCIBITAHUS IO 3aJaHHOMN
METOJIUKE, MPOBOIUTH HAOIIOACHUS W U3MEPEHUS C YUETOM TPEOOBAHHMM TEXHUKH OE30MacCHOCTH,
00pabarpIBaTh U HHTEPIPETUPOBATH IKCIICPUMEHTAIBHBIC JJAHHBIC

OIIK-5.2 TlpoBoauT HAOMIONEHUS U U3MEPECHHSI C YIETOM TPEOOBaHMI TEXHUKH O€301TaCHOCTH,
B TOM YHCIIE TIPH paboTe ¢ 000pyI0BaHUEM U XUMHUYECKUMH BEIIIECTBAMH

3name:

OIIK-5.2/311 3HaTh TEOpPETHYECKHE OCHOBBI MPOBOAMMBIX JKCIIEPUMEHTOB, CBOMCTBA
BEIIECTB, UCMOIb3YEMbIX B KCIIEPUMEHTAX, U MEpbl 0e30MacHOli pabOThl C HUMU; 3aKOH
cBeronornomieHus byrepa-JlambGepra-bepa

OIIK-5.2/313 3HaTh OCHOBHBIC NPHUHIMIIEI PabOTHl M3MEPUTEIHHOIO O00OPYIOBaHUS,
JeKallye B OCHOBE OIPEJICNICHUs] XapaKTEPUCTHK U CBOWCTB CHIPbS U MAaTepUAJIOB

OIIK-5.2/3u15 3HaTb OCHOBHBIE METOABI H3MEPEHUS U O00pabOTKH MOTYYEHHBIX
JTAHHBIX, C LEJIbI0 UX UCTIONB30BaHMSI Ul PEeLIeHNs TPOopeCCHOHABHBIX 3a/1au.

Ymems:

OIIK-5.2/YM6 YmeTh BBIOMpATh U 0OOCHOBBIBATH BHIOOP (PU3UKO-XUMHUECKOTO METOJIa
UCCIICIOBAHMSI.

OIIK-5.2/YM7 YMeTh NpOU3BOAUTH TPSIMbIE W KOCBEHHBIC HM3MEPEHHS (U3HUECCKUX
CBOMCTB U XapaKTEPHUCTUK BEILIECTB U MaTepHaJIOB

OIIK-1 CnocoGeH wu3ydarh, aHAJIU3UPOBATh, HCIIONH30BATh MEXAaHW3Mbl XUMHUYECKHX PEaKIIHH,
MIPOUCXOJAIINX B TEXHOJIOTMUECKUX MPOIECCaX U OKPYKAIOLIEM MHUPE, OCHOBBIBAsACH HAa 3HAHMSIX O
CTPOEHUH BEIIECTBA, MPHUPOJIE XUMUUYECKON CBSI3U U CBOWMCTBAX Pa3IMYHBIX KJIACCOB XUMHUYECKUX
AIIEMEHTOB, COEIMHEHUH, BEILIECTB U MaTepHaliOB

OIIK-1.4 MW HTeprpeTupyeT CTpPOCHHE BEIIECTBA Ha OCHOBAaHUU (U3HKO-XMMHUYECCKHUX
MIPUHIIUIIOB ¥ 3aKOHOMEPHOCTEH

3name:

OIIK-1.4/382 3Hath cniocoObl W3MEpeHHS (PU3NYECKUX BEIUYMH W XapPaKTEPUCTHK H
OTIpEICIICHUS TIOTPEITHOCTH U3MEPEHHM

OIIK-1.4/383 3narh cnocoObl W TpHEMBI aHAIM3a, OOpPaObOTKHM H 000OIIEeHUS
IKCTIEPUMEHTAJIBHBIX JaHHBIX

OIIK-1.4/384 3HaTh METOMBI U METOAUKH aHAJIN3a MOCTABICHHBIX (U3UYECKUX 3a7a4 U
CIOCOOBI UX peIICHUs

Ymems:

OIIK-1.4/YM1l VYmerp mnpuUMEHSATH OCHOBHBIE METOABl W METOJUKM aHaju3a
MOCTaBJICHHBIX (PM3UUECKUX 3a/1a4 M BEIOUPATH CIIOCOOBI UX PELICHUS

OIIK-1.4/YM2 YMmeTb poBOAUTH 00PaOOTKY SKCIIEPUMEHTATBHBIX JAHHBIX

OIIK-1.4/YM3 VYMeTp TpOBOAWTH NPSIMbIE W KOCBEHHBIE H3MEPEHHUS (PU3NUECKUX
BEJIMYMH U XapaKTEPUCTHUK U OMPENENATh MOTPEIIHOCTH U3MEPEHUN 3HaUeHUN

2. Mecro aucuumimnHbl B cTpykrype OII
Huctumnuaa (Moxmynb) b1.0.05 «®usnka» OTHOCHUTCS K 00s3aTeNbHOM 4YacTH 00pa3oBaTEeNbHOM
IIpOrpaMMBbI U U3ydaercs B ceMectpe(ax): 1, 2.
ITocnenyromue AMCUUIINHBI (IPAKTUKH) IO CBA35IM KOMIIETCHIIMMN:

b1.0.11 AnanuTtnyeckas XUMHSI,
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b1.0.18 Konnougnass XuMus;

b1.0.24 MaccooOMeHHBIE TPOIIECCHI U alapaThl XUMUYECKON TEXHOJIOTHH;
b1.0.13 MarepuanoBeneHue;

b1.0.30 MonenupoBaHre XMMUKO-TEXHOJIOTMYECKUX MPOLIECCOB;

b51.0.06 O0miast 1 HeOpraHUYECKasi XUMHUS;

b1.0.22 OOmias xuMuueckas TEXHOJIOTHSL,

b1.0.17 Oprannueckas Xxumus;

Bb3.01(/1) IToaroroBka K 3amuTe 1 3alIyUTa BHITYCKHON KBATH(PUKAIIMOHHON pabOTHI;
b1.0.19 Ilpoueccs! u annaparbl XUMUYECKONH TEXHOJIOTUU;

b1.0.27 TexHon0rHs TOTOBBIX JICKAPCTBEHHBIX CPEICTB;

b2.0.01(Y) yuebHas nmpakTHKa (TeXHOIOTHUEcKast (TPOSKTHO-TEXHOIOTHUECKasl) TPAKTHKA);
b1.0.23 ®Ou3uko-xuMHYeCKHE METOALI aHAJIN3a;

b1.0.14 ®usndeckas XUMUs;

b1.0.29 Xumudeckas TeXHOJIOTHS JIEKAPCTBEHHBIX CYOCTaHIIUN U BUTAMHUHOB;
B1.0.25 Xumust OHOIOTHYECKN aKTUBHBIX BEIECTB;

b1.0.26 Xumus u TexHosorus GUTONpernapaTos;

b1.0.12 DnekrporexHuKa U MPOMBILUIEHHAS YIEKTPOHUKA,

B npouiecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesITeIbHOCTH
U pemieHUIo mnpodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbIx PI'OC BO wu obpa3oBarenbHOU
MPOTPaMMOil.

3. O0beM TUCHUILUIMHBI U BUbI Y4eOHOH padoThI

—
¥a)
3 = g
= H 7| = 2 g §
A . e OVE % e} S =
& 5 < = = = = 2 &
Q Q = o, SH &= = o Q
S <} o = bl b= = |5 O~ SR b5y
E é SRR A = ;E.;Q"O =
o ) &bm%mi”,\ < "’,-\occccég SR
o =lor 3] & &leF| & el F2lsd w =
Hepnon SS|EG|§2|EC|ES|28| T |E8léT|Es| g3
_ = < [a+1 A =~ <
obyuenns |ES|EO|E Z|F E|Fe|af| E |8 E|2 EleE| EF
:v: MgHQHogv E g{\./oo;q&)( g\./
S5 A Ol 2 O (5
< < = 7 o < o = S >
= | |ET|28|Be8ls |5 |8 |EEEE| %
O O =
= = © =%
S © [ & [ZEIE =g |2 2
~ M& o @) (=W
1) A =
o
=
IlepBrIii DK3aMeH
P 180 5 |84 | 2 | 8 [18 2234 ]| 1 |70
ceMecTp (25)
. DK3aMeH
Bropoii cemectp| 180 | 5 76 2 8 30 | 24 | 12 1 78
(25)
Bcero 360 | 10 | 160 | 4 16 | 48 | 46 | 46 2 | 148 50

4. Coneprxxanue QM CHUNITHHBI
4.1. Pazngennl, TeMbl AMCUUIIMHBI M BUABI 3aHATHH
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218 FEE |22 &5 |EgLs
Paznen 1. Beenenue 12 2 2 2 6| OIIK-1.4
Tema 1.1. Beenenue 12 2 2 2 6| OIIK-5.2
Paznen 2. Mexanuka. 38 2 4 4| 10| 18| OIIK-1.4
Mexanunueckue Kosedanus OIIK-5.2
OCHOBBI aKYCTHKH.
Tema 2.1. Mexannka 8 2 6
Tema 2.2. OCHOBHBIC 3aKOHBI 16 2 2 2 4 6
MEXaHUKU
Tema 2.3. Mexanndeckue 14 2 2 4 6
KOJI€0aHHUA ¥ BOJHEI
Pazngen 3. OcHoBBI 61 4 8 10| 10| 28| OIIK-1.4
MOJIEKYJISIPHOM (PU3HKH U OIIK-5.2
TEePMOIMHAMHUKH.
Tema 3.1. Mojeib ujieajIbHOTO 10 2 2 2 4
rasa
Tema 3.2. CraTucTHYECKHUE 14 2 2 2 2 6
METOJIBI HCCICAOBAHUS CIIOKHBIX
CHCTEM.
Tema 3.3. TepmoauHamMuka 14 2 2 4 6
MPOCTEUIINX CUCTEM
Tema 3.4. Monens Ban-nep 10 2 2 6
Baanbca miis peanbHBIX Ta30B
Tema 3.5. SIBnenus nepeHoca 13 2 2 2 6
Pa3ngen 4. JaeMeHTBI 10 2 4 4| OIIK-1.4
THAPOAUHAMHUKY U TEOPHH OIIK-5.2
YIPYTOCTH.
Tema 4.1. OCHOBBI IMHAMUKH 10 2 4 4
JKHIKOCTH
Pasnen 5. dnekTpocraruka. 34 2 4 4 8| 14| OIIK-1.4
duekTpomMarHeTusM. OCHOBBI OIIK-5.2
3J1eKTPOGU3MOT0THH.
Tema 5.1. OcHOBEBI 14 2 2 4 6
ANEKTPOCTATUKHI
Tema 5.2. 3aKOHBI ITOCTOSSHHOT'O 20 2 2 2 4 8
TOKa
Pa3nen 6. dnekTpoMarHeTusm. 8 2 2 4| OIIK-1.4
Tema 6.1. MarauTHsle OIS U 8 2 2 4| OIIK-5.2
MAarHuTHBIE SIBJICHUS
Pasnen 7. Ilepemennbie 8 2 6| OIIK-1.4
JJIeKTPUYECKHe U MATHUTHbIE OIIK-5.2
noJist
Tema 7.1. [lepemennbie 8 2 6
ANEKTPUUECKOE W MAarHUTHOE
IIOJIS.
Pasnen 8. 'eomeTrpuyeckas u 48 4 14 6 6| 18| OIIK-1.4
BOJIHOBasl ONTHKA, pusnyeckmne OIIK-5.2
MeToabl 0PTAaTbLMOJIOTHH.
Tema 8.1. OcHOBEI 18 2 6 2 2 6
FEOMETPUYECKON ONTUKHU
Tema 8.2. BonmHoBast ontuka 16 2 4 2 2 6
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Tema 8.3. SIBnenue audpakun 14 4 2 2 6

Pasnen 9. [loriomenne u 30 2 8 4 4| 12| OIIK-1.4
paccesiHre CBeTa BelleCTBOM. OIIK-5.2
Tema 9.1. BzaumoneicTBue ceera 14 4 2 2 6

C BEILIECTBOM

Tema 9.2. TerioBoe U3Ny4eHUE U 16 2 4 2 2 6

€ro B3aUMOJICHCTBHUE C BEIIECTBOM

Pasnen 10. DiiemeHTHI aTOMHOM 24 2 4 4 2| 12| OIIK-1.4
(u3uKku 1 KBAaHTOBOM OIIK-5.2
MEeXaHMKH.

Tema 10.1. Crpoenue atoma 12 2 2 2 6

Tema 10.2. [lepuoanueckuii 3aKkoH 12 2 2 2 6

Paznen 11. DneMeHTHI siiepHOM 22 2 2 4 14| OIIK-1.4
$uszuku OIIK-5.2
Tema 11.1. Ctpoenue sapa 10 2 2 6

Tema 11.2. PaguoakTuBHOE 12 2 2 8
U3ITyYeHHUe U €T0 B3aUMOJICHCTBHE

C BEILIECTBOM

Pasnen 12. CoBpemennast 15 1 2 12| OIIK-1.4
HAy4YHasl KAPTHHA MHpa OIIK-5.2
Tema 12.1. CoBpemenHas HayyHast | 15 1 2 12

KapTHHa MUpa

HToro 310 4| 16 2| 48| 46| 46| 148

4.2. Conep:kaHue pa3aejioB, TeM JUCHHUILIMH U (JOPMBI TeKyIero KOHTPOJIA

Pa3zoen 1. Beeoenue

Tema 1.1. Beeoenue

[Ipeamer duzuku. [MpuHmun npuuuHHOCTH. CBsA3h (PU3MKK ¢ OMONOTHEH, METUIIMHON U APYTHMH
Haykamu. CoBpemeHHas ¢u3uka B (papMaleBTUUECKUX HCCIIENOBATEIbCKUX JIabopaTopusx, Ha
dapmnpousBoacTBax. Pusnka B 6uonorun  DuznyuecKre XapaKTePUCTUKU OMOIOTUYECKUX CUCTEM.
OObexThI M3ydeHus: Onopu3nku. buodrszmka MakpoMoJIeKysl, KIETOK, OpraHu3Ma.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI .
YCTICIITHBINA Oai Oan
[Tocemenne yueOHbIX 3aHATUH (0aTTbHO-PEHTHHIOBAs CUCTEMA) 10
KonTpoas camocTosTenbHON paboThI 4

Pa3zoen 2. Mexanuka. Mexanuueckue Koneoanus Ocnoewt akycmuku.

Tema 2.1. Mexanuxa

N3mepennss u u3Mepumoctb. CHcTEMBl KOOpPIMHAT M CUCTEMbl oTcuera. [Iokoil M ABHKEHHE.
KonnuectBo nBukeHuss OTHOCUTENBHOCTD IBWKEHU. KMHEMaTHKa MNOCTynareiabHOro JIBUKEHUS U
BpaLCHUS MaTEPUAIBHON TOYKH.

Texyuuii KOHTPOJIb

MunumanbpHbBI |MakcuMaibHBII

Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
(bopma) PO, P YCIICIIHBINA Oast 6armt
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3amura oT4éTa 1o 1aboparopHoit paboTe 25

[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 5

KoHTposb camocTosTebHON paboThI 8

Tema 2.2. OcHogHble 3aKOHbI MEXAHUKU

[lpyHuun npuunHHOCTH. JIBMkeHMe mnox naeiictBueM cuibl. Bunael cun. 3akonsl HbroToHa.
I'paBuTanonHble cuiibl. MOMEHT cuiibl. MOMEHT MHEpUUU. DHeprus U paboTa B MEXaHUKe. 3aKOHBI
COXPAHEHUS U UX CBS3b C IPOCTPAHCTBOM U BPEMEHEM.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI .
YCTEITHBINA Oa Oain
Tecr 50
3ammTa oT4éTa 1o Ja00paTOPHOM paboTe 25
[Tocemenne yueOHbIX 3aHATUH (0aITbHO-PEHTHHIOBAs CUCTEMA) 15
KonTpoas camocTosTenbHON paboThI 8

Tema 2.3. Mexanuueckue konebanus u 0JiHbl

Mexannueckue kosneOaHus.  PacmpocTpaHeHne MexaHWueckux KojeOaHuii.  [IpomonbHble U
nonepeydnble kojeOanusa. Bomubl. Yactora koneOaHui, JJIMHA BOJHBI, CKOPOCTh PACTIPOCTPAaHEHUS
BOJTHBI AKycTHYeCcKHe KoJieOaHUsI. KoneGarenpabie cuctembl. CoOCTBEHHBIE KOJICOAHMS.
BriHyx/neHHBIC KOneOaHMs, TeopemMa B3aMMHOCTU. SIBneHue pe3onanca. Oddexrt Jomrepa.
B3anMoneiicTBue akyCTHYECKHX KoJieOaHUM C BEmIeCTBOM. [I[pUMEHEHHE aKyCTHYECKUX METOJOB B
MeuIMHE U hapMaluu.

Texymuii KOHTPOJIb

MunnmaneHbll | MakcumanbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIEITHBIN 0asut Gamn
3ammTa oT4éTa Mo Ja00paTOPHOM paboTe 25
[Tocemenne yueOHbIX 3aHATHH (0aTTbHO-PEHTHHIOBAs CUCTEMA) 15
KonTpoas camocTosTenbHON paboThI 10

Pa3zoen 3. Ocrosvlt MONEKYNAPHOU YuU3uUKU U MEPMOOUHAMUKU.

Tema 3.1. Mooenv uoeanvroz2o 2aza

Pasmepsl, BpeMeHa M 3HEpruuM B MHUpe MOJEKyl. Temmeparypa U BHYTPEHHsS JHEPIUs ra3oB.
JaBnenue. OcmoTnyeckoe  JaBlICHUE. WneanpHble  rassbl. OcHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH. 3aKOHBI N30- ITPOLIECCOB B UACANIBHBIX I'a3ax

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTCITHBINA Oai Oan
3amura oT4éTa 1o 1aboparopHoit paboTe 25
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 10
KoHTposb camocTosiTebHON paboThI 8

Tema 3.2. Cmamucmuyeckue memoobl UCCAEO08AHUA CLOHCHBIX CUCTEM.
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CrarucTuyeckue METOJbl MCCIEOBAHUS CIIOXKHBIX CHUCTeM. 3akoH Oospmmx uucen. CKOpOCTH
monekyn. Pacnpenenenune Makcemna. Pacnpenenenue bonbimana. bapomerpuueckas ¢dopmyna.
OKCIIEpUMEHTAIIBHOE OIPENIETIEHUE CKOPOCTH MOJIEKYIL.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTICIITHBINA Oai Oan
3amura oT4éTa 1o 1aboparopHoit paboTe 25
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 10
KoHTposb camocTosiTebHON paboThI 8

Tema 3.3. Tepmoounamuka npocmeuiux cucmem

IIepBoe HayayI0 TEPMOAUHAMUKH U €r0 IPUMEHEHHE K IIPOLECCaM UACAIBHOIO ra3a. TernmoeMKoCTb.
TermnoeMKOCTh MIEANBLHOTO Ta3a B u3omnporeccax. Pabora u terora. TeroBeie MamuHbl. BTopoe
Hauajgo TepMmoauHamuku. Llukn Kapro. DHTpomus uaeanpHoro raza. TepmoauHamuueckas u
cratuctudeckas s>Hrponusa. dopmyna bonbimana Ui sHTponuu. TepMOIMHAMHUUYECKUE CBOWCTBA
o6uonorunueckux cucrem. Kanopumerpus. Tepmorpadusi.

Texymuii KOHTPOJIb

MunnmaneHbl | MakcumanbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIENTHBIN 0asut Oamn
3ammTa oT4éTa 1o Ja00paTOPHOM paboTe 25
[Tocemenne yueOHbIX 3aHATUH (0aTbHO-PEHTHHIOBAs CUCTEMA) 15

Tema 3.4. Mooenv Ban-oep Baanvca 015 peaibHuix 2a308

Peanbubie rasel. [lorennuman B3aummonencTBus aToMOB M Mojekyin. @opmyna Jlennapa-/lxxoHca.
VYpaBHeHue Ban-nep Baanbca. M3orepmsl peasibHOro rasa. das3oBble IEpEXOnbl ra3 - KHIKOCTb -
TBepaoe Teno. YpasHenue Kiaysuyca.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuMabHbINA
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIIbI .
YCTICIITHBINA Oai Oan
[Tocemenne yueOHbIX 3aHATHH (0aITbHO-PEHTHHIOBAs CUCTEMA) 5
KonTpoas camocTosTenbHON paboThI 10

Tema 3.5. Aenenus neperoca

Crny4aitHoe Omyxnanue. J[muHa cBoOOgHOTO MpoOera MoneKyibl. SBneHus neperoca. Juddys3us u
ypaBHEHHUE duxka. Huddysnonnas TTOJIBMXKHOCTD OMOJIOTHYECKUX MaKpOMOJIEKYI.
TemmonpoBogHOCTh. YpaBHeHHEe Dyphe. BsA3kocTh Bo3myxa u KUAKOCTH. Ko GUIIMEHT BA3KOCTH.
3akon Ctokca. [Ipunnun OH3arepa, CBs3b MEXIy K0d(PPUIIMEHTaAMH MIEpPEeHOCa.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTEIITHBINA Oa Oan
KonTponbhas pabota 100
3ammTa oT4éTa 1o Ja00paTOPHOM paboTe 25
[Tocemenne yueOHbIX 3aHATHH (0aITbHO-PEHTHHIOBAs CUCTEMA) 10

Pazoen 4. dnemenmut 2uOpOOUHAMUKYU U MEOPUU YRPY2OCHIU.

Tema 4.1. Ocrogvl OuHaMUKU HCUOKOCHU
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JlamunapHble ¥ TypOyJEHTHbIE TEUCHHS >KUAKOCTH. YPaBHEHHUS THAPOAMHAMHUKU WACATBHON WU
BA3KOM  TemyonpoBopasmend skuakoctd. Yucno PeiliHonbaca.  YpaBHenue  Hasbe-Crokca.
I'uppoarHaMuyeckue moka3areian KpoBOTOKa. XpoMaTorpaguueckue METoIbl KOHTPOJIS KauecTBa B
(apMmaIneBTHYEeCKHIX MPOU3BOICTBAX X KIacCU(UKAIIHSL.

Texymuii KOHTPOJIb

MunnmaneHbl | MakcumanbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIENTHBIN 0asut Oamn
3ammTa oT4éTa 1o Ja00paTOPHOM paboTe 25
[Tocemenne yueOHbIX 3aHATUH (0aITbHO-PEHTHHIOBAs CHUCTEMA) 10
KonTpoas camocTosTenbHON paboThI 8

Pa3zoen 5. Inekmpocmamuxa. Inekmpomaznemuszm. Ocroswl 31eKmpodu3uonozuu.

Tema 5.1. OcHogwbl anekmpocmamuxu

OnexTpuyeckuii 3apsaa. EcTecTBEHHBbIE MCTOUHUKM IEKTPUYECKUX MOJIEH. DIEKTPUUYECKOE OJIE U
ero OocHoBHbIe cBoMcTBa. lIpunuun cynepnosuuuu. [umnons. Ilone mnunons. Bszaumopneincrsue
qunosed. llonspHble v HeNOISAPHBIE MOJIEKYIIBL. J[MIIOIBHAS MOJEIb CEPALA.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI .
YCTICIITHBINA Oai Oan
3amura oT4éTa 1o 1abopaTtopHoit paboTe 25
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 15
KoHTposb camocTosTebHON paboThI 10

Tema 5.2. 3axonvl nocmosanHo2o moxa

Onexrtpuueckas uenb. Cuia TOKa, HaNpsyKEHUE,  AJIEKTpUUeckoe comnporusieHue.  Cpasb
XapaKTepUCTUK HJIekTpuueckux wnemneil. 3akoH Owma. 3axonsl Kupxropda. buonornueckue
JIEMEHTBI NIEKTPUUYECKUX LIETIEH.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTePUaIbI .
YCTEIITHBINA Oa Oan
3amura oT4éTa 1o 1abopaTropHOit paboTe 25
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 15
KoHTposb camocTosTebHON paboThI 10

Pazoen 6. dnekmpomaznemusm.

Tema 6.1. Mazcnumnsie nois u MacHumHble s16/1eHUs

MarHuTHbI€ TIOJISI U UX OCHOBHBIE CBOKMCTBA. MarHuTHoe noje TokoB. 3akoH buo Casapa Jlamnaca,
3aKkoH Amrmepa, BnusHue MarHUTHOTO MMOJIS HA JABIKYIIMECS 3apsbl, OMOIOrHYECKHEe OOBEKTHI.
Cuna Jlopenua. SIBieHuEe MHIYKIIMU U CAaMOMHAYKIUU. 3akoH Dapajes.

Texymuii KOHTPOJIb

MunnmaneHbli | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCIIEITHBIN 0asut Gamn
3ammTa oT4éTa 1o Ja0OpaTOPHOU paboTe 25
[Tocenienne yueOHBIX 3aHATHH (0aITEHO-PEUTHUHIOBAsI CUCTEMA) 1
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KoHTposb camocTosiTeIbHON paboThI 10

Pazoen 7. Hepemermble INeKmpuidecKue U MaZHUmHbsle noJis

Tema 7.1. HepemeHHble ANeKmpudecKkoe U MacHumHoe noJii.

[lepemeHHbBIE BIEKTPUYECKOE W MArHUTHOE MOJIA. [lepemenHbIli TOK.  XapakTEPUCTUKHU
AIIEKTPUYECKUX LeMel TMEepeMEeHHOro TOKa. BricokouacTOTHBIE W HU3KOYaCTOTHBIE TOJIS.
B3aumogeiicTBre OMOIOTHUYECKUX TKaHE! C ePEMEHHBIM AIIEKTPUUECKUM U MAarHUTHBIM MOJISIMH.

Texymuii KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIENTHBIA 0asut Oamn
3ammTa oT4éTa 1o Ja0OpaTOPHOU paboTe 25
[Tocenienne yueOHBIX 3aHATHH (0aITEHO-PEUTHUHIOBAsI CUCTEMA) 1
KonTpoas camocTosTenbHON paboThI 10

Pa3zoen 8. 'eomempuueckasn u 601n06as onmuka, puzuueckue mMemoovl OPmanbmMon0uu.

Tema 8.1. OcHogbl 2ceomempudeckol ONMUKU

I'eomerpuueckas ontuka. [lonarue ontuueckoro u3odpaxenus. OTpaxkeHHE U MPEIOMIICHHE CBETa
Ha TpaHMILIe pa3zena IByx cpex . llonmHoe BHyTpeHHee oTpaxkeHue. [Ipermomienue Ha cdepudeckoit
noBepxHocTu. Cdepuueckre 3epkaia U JUH3BL. XOA Jyded B TOHKUX JHMH3aXx. Dopmyna TOHKOH
muH3bl. [locTpoenne wu3o0pakeHuil. [71a3 yenmoBeka Kak ONTHYECKHI MPUOOpP U €ro paspelieHue.

MUKpPOCKOII ¥ €70 OITUYECKAsI CXeMa.
Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCIIEITHBIA 0asut Oamn
3ammTa oT4éTa 10 JA00paTOPHOM paboTe 25
[Tocenienne yueOHBIX 3aHATHH (OaITEHO-PEUTHUHIOBAsI CUCTEMA) 1
KonTpoas camocTosTenbHON paboThI 10

Tema 8.2. Bonnosas onmuxa

DneMeHThI BOJIHOBOM onTuku. [Ipuniun [toitrexnca.
[Tnockue u chepuueckue BOJHBL.
CBETOBBIX BOJH
UCCJIEIOBAHMSIX U TUAarHOCTHUKE.

Texyuuii KOHTPOJIb

DneKTpoMarHuTHBIE BOJMHBI MHTepdepeHnms U mudpakuus
Unrtepbepentiius u audpakids CBETOBBIX BOJIH B OHOMEIMIIMHCKHUX

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI .
YCTICIIHBINA Oai Oan
3amura oT4éTa 1o 1abopaTopHOit paboTe 25
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 1
KoHTposb camocTosiTebHON paboThI 10

Tema 8.3. Aenenue ougppaxyuu
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Hudpakmumonnas pemerka. Judpakuus @Ppenens u Dpaynrodepa. Brnusnue audpakuum Ha
pa3pelanIyo CUIy CHUCTeM, oOpasyromux nzodpaxkenue. Pernnomerpus. Ilomspuzamus csera.
Tunel monspu3anMOHHBIX YyCTpoiicTB. [lomspuMeTpbl M UX HCIOIB30BaHWME B (apMmaluu U
MeIUIIHE.

Texymuii KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIENTHBIN 0asut Oamn
3ammTa oT4éTa 1o Ja00paTOPHOM paboTe 25
[Tocenienne yueOHBIX 3aHATHH (0aLITEHO-PEUTHHIOBAsI CUCTEMA) 1
KonTpoas camocTosTenbHON paboThI 10

Pazoen 9. Iloznowenue u paccesnue ceema eeuyecmeom.

Tema 9.1. Bzaumooeticmsue ceema ¢ 8eusecmeom

I'myOuHa MpPOHMKHOBEHMs H3JIy4eHHUs B BemlecTBO. 3akoH byrepa-Jlambepra. Ilormomienue cBera
pacTBopamu, 3akoH bepa. OnrTudeckue XapakTEpUCTUKM MakpomojeKyil. doTromeTpuyeckuid u
He(EeIOMETPUYECKUI  METOABl B  MEAMIMHCKOH JMarHOCTHKE. N3mepenre ONTHYECKUX
XapaKTepUCTUK oOpraHoB u  TkaHedl. Onrtuueckue cBoiictBa  Omocpen. OcobeHHOCTH
(oTOMETpUUECKUX HCCIeIOBAaHUI B OMOIOTUH U MEAMLIUHE.

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIEITHBIA 0asut Oamn
3ammTa oT4éTa 1o Ja0OpaTOPHOM padoTe 25
[Tocenienne yueOHBIX 3aHATHH (0aITEHO-PEUTHHIOBAsI CUCTEMA) 1
KonTpoas camocTosTenbHON paboThI 10

Tema 9.2. Tennosoe usjiydernue u eco g3aumooeticmeue ¢ eeuecmeom

TermoBoe wu3mydyeHWe. 3aKOHBI W3IYyYEeHHs aOCOJMIOTHO dYepHOro Ttena. KBaHToBas mpupoaa
m3nydeHus. Dopmyna [Inanka. dotosrddexrt. 3akonsr CtoneToBa. YpaBHeHHE DWHINTEHHA IS
dbotorddexra.

Texymui KOHTPOJIb

MuHnmaneHbli | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCTIEITHBIA 0asut Oamn
KontpomnsHnas padota 100
3amura oT4éTa 1o 1aboparopHoit paboTe 25
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 1
KoHTposb camocTosiTebHON paboThI 10

Pazoen 10. Inemenmot amomnoii puzuKku u K6AHMOBOU MEXAHUKU.

Tema 10.1. Cmpoenue amoma

Crpoenne atroma. Cnektp uznydeHus aroMa Bopopona. [loctynatel bopa. KBantoBanue. Pamuycel
OpOUT 3JEKTPOHOB. DHEPreTUUECKUE YPOBHU U OOBSICHEHUE CIIEKTPOB M3JIyYEHHUS W MOTIOLIEHUS.
Bomner ne bpoiinsa. HenmpoTuBOpedMBOCTH, KBAaHTOBOM M KJIACCHYECKOW MexaHMKH. OObsCHEHUE
nocTynatoB bopa, onmbIThl O AU(PAKIUKU IEKTPOHOB U aroMoB.  [IpuHIMI HeonpeneaeHHOCTH
I'eitzenbepra. Ypasuenue lllpenunrepa. [Tonsitue 06 aToMHON opOUTaH.

Texyuuii KOHTPOJIb
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MunuManbeHblii | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbl .
YCTEIIHBINA Oai Oain
3amura oT4éTa 1o 1aboparopHoit paboTe 25
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 1
KoHTposb camocTosTebHON paboThI 10

Tema 10.2. Ilepuoouueckuti 3aKoH

ITpunuun Ilaynu. IlpaBuno Xynaa. IlpaBuno Knrouesckoro.Iloctpoenue Ilepmonuueckoro 3akoHa.
OOBsicHEHUE CTPOCHUS] XUMHUECKUX HIEMEHTOB M BOSHUKHOBEHUSI XUMHUECKUX CBS3CH.

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCTIEITHBIA 0asut Oamn
3ammTa oT4éTa 10 Ja00paTOPHOM paboTe 25
[Tocenienne yueOHBIX 3aHATHH (0aITEHO-PEUTHUHIOBAsI CUCTEMA) 1
KonTpoas camocTosTenbHON paboThI 10

Pa3zoen 11. Inemenmul a0epnoii huszuku

Tema 11.1. Cmpoenue siopa

Crpoenue sapa. DIJEMEHTApHBIE  YaCTHIIbI

HYKJIOHBI,

IIPOTOHBI.

CaMOIIPOU3BOJIbHBIN pacnan snpa IIpespaienus saep. SnepHelie peakuu.

Texymui KOHTPOJIb

YcroiunBOoCTh U

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIIS, OIIECHOYHBIC MaTEPHAITBI N
YCIIEITHBIA 0asut Oamn
3ammTa oT4éTa 1o Ja00paTOPHOU paboTe 25
[Tocenienne yueOHBIX 3aHATHH (0aITEHO-PEUTHHIOBAsI CUCTEMA) 1
KonTpoas camocTosTenbHON paboThI 10

Tema 11.2. Paduoaxmuseroe uznydenue u e2o 83aumooeticmaue ¢ 8euecmeom

PannoaktuBHOe m3nydeHue. Anbda, 6eTa u ramma u3nmydeHus. VX ocHOBHBIE cBolcTBa. BiusiHue
PaZMOaKTUBHOTO M3Iy4YeHUs Ha OMOJIOrHMYecKHe OObEKTHl M TKaHWU. 3aluTa OT PaJuOaKTUBHOIO

m3nnydyeHus. Mcmonp3oBaHue ciraboro ramma
H3otonmueckue METKU

Texyuuii KOHTPOJIb

HU3Ty4YCHHUA B MLOCIIIX AWArHOCTHKKW W TCpallru.

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTCITHBINA Oai Oan
KonTponbhas pabota 100
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 1
KoHTposb camocTosiTenbHON paboThI 10

Pazoen 12. Coepemennan nayunasa KapmuHa mupa

Tema 12.1. CospemenHas HayuHas KapmuHa Mupa
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Teopust 60nbLIOrO B3pbIBA U OCHOBHBIE JTAllbl Pa3BUTHS BCEIEHHOU.

KOCMOJIOTUM.  BO3HMKHOBEHHE  OpraHMYECKUX MaTepHajioB
CoBpemeHHbIe TpecTaBiIeHUs 00 abuorenese.

Texyuuii KOHTPOJIb

DJEMEHTB COBPEMEHHOMN

U COENWHEHUII BO BCEJIEHHOMW.

MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTICIITHBINA Oai Oan
[Tocenienne yueOHBIX 3aHATHH (0aITEHO-PEUTHUHIOBAsI CUCTEMA) 1
KonTpoas camocTosTenbHON paboThI 10

4.3. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuennsi. Koncyabranum B nepuon ceccuu (4 4.)

Pa3nen 1. BBenenune
Tema 1.1. Benenue

Pasznen 2. Mexanuka. Mexanudeckue Kosieoanusi OCHOBbI aKYCTHKH.

Tema 2.1. Mexanuka

Tema 2.2. OCHOBHBIE 3aKOHBI MEXaHUKA

Tema 2.3. MexaHuueckue KojaeOaHus U BOJIHBI

Pasnes 3. OcHOBBI MOJIeKY/IAPHON (u3nkHu 1 TepMoanHaMuKH. (1 41.)

Tema 3.1. Mogaens uaeaibHOro raza

Tema 3.2. CtatucTHYECKHE METOABI NCCIICIOBAHUS CIIOKHBIX CUCTEM.

Tema 3.3. TepMoauHaMuUKa MPOCTEHUIIINX CUCTEM
Tema 3.4. Monens Ban-nep Baanbca 1151 peanbHbIX Ta30B

Tema 3.5. SIBnenus nepenoca (1 4.)
Koncynpranus o reme "SBnenus nepesoca”

Paznesn 4. JineMeHTHI THAPOAUHAMUKHA U TEOPUH YIIPYTOCTH.

Tema 4.1. OCHOBBI ITUHAMHUKHA KUIKOCTH

Pasnea 5. Dnekrpocraruka. JiekrpoMarneTu3m. OcHOBBI d1ekTpopusnoorum. (1 4.)

Tema 5.1. OCHOBBI JIEKTPOCTATUKHI

Tema 5.2. 3akoHbI TOCTOSTHHOTO TOKa (1 4.)

KOHCYJIBT&LII/IH 110 MOPAAKY HNPOXOXKACHUA U TOATOTOBKH K HpOMC)KYTOHHOﬁ arrecranuu.

Pasjies 6. JiaekTpoMarHeTusm.
Tema 6.1. MarHuTHbI€e IOJIST U MAaTHUTHEIE SIBJICHUS

Paspnen 7. IlepeMeHHbIE J1eKTPHYECKHE H MATHUTHBIE 110JIA
Tema 7.1. [lepeMeHHBIE AIEKTPUUECKOE W MAarHUTHOE TOJISI.
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Pasnea 8. 'eomerpuyeckasi M BOJTHOBasi ONTHKA, pu3nueckue MeToabl 0TAIBMOJIOTHH.
Tema 8.1. OCHOBBI r€OMETPUUECKON ONTUKH

Tema 8.2. BonHoBas onTuka
Tema 8.3. SBnenue nudpaxuu

Pasznen 9. Ilomomenue u paccesinde CBeTa BeIECTBOM.
Tema 9.1. BzauMoaelcTBHE CBETA C BEIIECTBOM

Tema 9.2. TennioBoe U3TydeHUE U €TI0 B3aUMOAECHCTBHE C BEIIECTBOM

Pasnes 10. DiieMeHTBI AaTOMHOM (PM3MKH M KBAHTOBOW MEeXaHUKH.
Tema 10.1. Crpoenune aroma

Tema 10.2. [lepuoanueckuii 3aKkoH

Paznen 11. dinemenTsl snepHoii pusukn (2 4.)
Tema 11.1. Crpoenue sapa

Tema 11.2. PagroakTuBHOE U3IyU€HUE U €r0 B3aUMOJEHCTBHE C BEIIECTBOM (2 4.)

Koncymprammst mo Tematuke pasznena PaawoakTWBHOE W3JIyYeHHWE M €r0 B3aUMOJCHCTBHE C
BEILECTBOM

Paznen 12. CoBpeMeHHasi HAy4YHasi KAPTUHA MUPA
Tema 12.1. CoBpemeHHas HayyHasi KapTUHa MHpa

4.4. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuennsi. Koncyabranum B nepuoa reopernyeckoro ooyyenusi (16 4.)
Pasnesn 1. BBegenne
Tema 1.1. Benenue

Pasznen 2. Mexanuka. Mexanudeckue Kosieoanuss OCHOBBI aKYCTHKH. (2 4.)
Tema 2.1. Mexanuka

Tema 2.2. OCHOBHBIE 3aKOHBI MEXAHUKH (2 4.)
Koncynpranms no teme "Mexanuka"
Tema 2.3. Mexaundeckue KojieOaHUSA U BOJIHEI

Pasnes 3. OcHOBBI MOJIEKY/ISAPHON (PU3NKHN M TEPMOAMHAMMKH. (4 4.)
Tema 3.1. Mogaens uaeaibHOro raza

Tema 3.2. CrarucTuecKrue METOJIbI HCCIICOBAHUS CIIOKHBIX CUCTEM. (2 4.)
KOHCy.]IBTaI_II/DI 110 TEMC CTaTI/ICTI/I‘-IeCKI/Ie METOObI UCCIICIOBAHUA MOJIGKy.HSIpHI:IX CUCTCM.

Tema 3.3. TepMoauHaMUKA MPOCTEHIIINX CUCTEM

Tema 3.4. Monens Ban-nep Baansca s peanbHbIX 1a3oB (2 4.)
KOHCYJIBT&LII/IH IO CJIOXXHBIM BOIIpOCaM OUCIUILIIMHBI.
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Tema 3.5. SIBnenus nepeHoca

Pasnen 4. DneMeHTbI THAPOAMHAMUKYU H TEOPUH YIIPYTOCTH.
Tema 4.1. OCHOBBI IUMHAMUKH KUIKOCTH

Pazjnes 5. daexkrpocrartuka. JiieKTpoMarHeTu3mM. OCHOBBI J1eKTPO(PU3H0JIOTruH. (2 4.)
Tema 5.1. OCHOBBI AEKTPOCTATUKH

Tema 5.2. 3akoHBI TOCTOSIHHOTO TOKA (2 4.)
KoHcynpranust mo cj0HbIM BOIPOCAaM TACIUTLTAHEI.

Pa3nen 6. DiaekTpoMarseTusm.

Tema 6.1. MarauTHBIE ITOJIS M1 MAarHUTHBIC SBICHMS

Pasnen 7. [lepeMmeHHbIe JIeKTPUUYECKHE U MATHUTHBIE MOJISI
Tema 7.1. [lepeMeHHBIE 2TEKTPUUECKOE U MArHUTHOE MOJISL.

Pasnen 8. I'eomeTprueckasi M1 BOJTHOBasi ONTHKA, (pU3MYecKHe METOABI 0(TAIBbMOJIOTHH.
4 4.)

Tema 8.1. OCHOBBI T€OMETPUUECKOM ONTUKH (2 U.)
KoHcynpranys 1o co’HbsIM BOIPOCaM AUCLHIIINHBL.

Tema 8.2. BonnoBas ontuka (2 4.)
KoHcynpranys 1o co’HbsIM BOIIPOCaM AUCLHIIINHBL.

Tewma 8.3. SIBnenue qudpakuuu

Paznen 9. [lorionenne u paccesinue CBeTa BeleCTBOM. (2 4.)
Tema 9.1. B3auMoneicTBre cBeTa C BENIECTBOM

Tema 9.2. TeruioBoe U3Ty4YEHHE M €TO B3aUMOICHCTBHUE C BEIIECTBOM (2 4.)
KoHcynpranus mo cioXHbIM BOIPOCaM AUCIHUILTHHBL.

Pasznea 10. DiieMeHTHI AaTOMHOM (PM3UKH ¥ KBAHTOBO MEXaHUKH. (2 4.)

Tema 10.1. Crpoenue atoma

Tema 10.2. Ilepuoguueckuii 3akoH (2 4.)

Koncynpranus o cioxHbsIM BOIPOCaM AUCHUILINHBL.
Pasnea 11. DneMeHThI A1epHO PU3UKH
Tema 11.1. Ctpoenue anpa

Tema 11.2. PaguoakTuBHOE M3JIy4YE€HHE U €r0 B3aUMOJEHCTBHUE C BEIIECTBOM
Pasznen 12. CoBpeMeHHasi HAy4YHasi KAPTUHA MHUPA
Tema 12.1. CoBpemeHHas HayyHasi KapTUHA MHpa

4.5. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.
Ounas ¢popma o0yuenus. JladboparopHbie 3ansaTHA (48 4.)
Paznen 1. BBenenue (2 4.)

Tema 1.1. Bregenue (2 4.)
BBoanoe 3aHsaTHE. BeneHue B TEOpHUIO OMMO0K
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Paznen 2. Mexanuka. Mexannueckue Kosnedoanust OcHoBbI akycTHKH. (4 4.)
Tema 2.1. Mexanuka

Tema 2.2. OCHOBHBIE 3aKOHBI MEXaHUKH (2 4.)

1. Beimonuenue naboparopHoit paboTs! "M3yuenne 3akona ['yka".
Tema 2.3. Mexanndeckue Kojie0aHus U BOJHBI (2 4.)

1. Beimonuenue naboparopHoit pabotsl o teme "Konebanus 000poTHOrO MasTHUKA"
Pazjnen 3. OcHOBBI MOJIEKYJISAPHONH (PU3NKHA M TEPMOTUHAMUKH. (8 4.)
Tema 3.1. Monenb uaeanbHoro raza (2 4.)

1. Bemonnaenue aboparopuoit padotsl o Teme "IIpoBepka 3akona boiins Mapuorra.
Tema 3.2. CTaTUCTHYECKHUE METOJIbI MCCIEAOBAHUS CIIOKHBIX CHCTEM. (2 4.)

1. Bemmonaenue maboparopHoit padboTsl o Teme "M3yuenue pacnpenenenus Makcpemia'.
Tema 3.3. TepmoarHamMuka npocTelmmx cucreM (2 4.)

1. Bemonnenue maboparopHoit padbotsl o Teme "MccienoBanue pacnpeneneHus Makcsesia

n

Tema 3.4. Mognens Ban-nep Baanbca as peanbHbIX Ta30B

Tema 3.5. SIBnenus nepenoca (2 4.)

1. Bemmonnenue maboparopHoit padboTsl mo Teme "OnpenerneHue BI3KOCTH KUIKOCTH'.
Pasnen 4. DneMeHTbI THAPOAMHAMUKYA H TEOPUH YIIPYTOCTH.
Tema 4.1. OCHOBBI TUMHAMUKH KUIKOCTH

Paznes 5. daexkrpocraruka. JiieKTpoMarHeTu3m. OCHOBBI j1eKTpopu3uoiorum. (4 4.)
Tema 5.1. OCHOBBI ANIEKTPOCTATUKH (2 U.)

1. Bemomaenne mnabopatopHoil paboTrel mo Teme "HccnmemoBaHWE AIEKTPUYECKOTO  TTOJIS
METAJIMYECKUX TIIaCTHH".

Tema 5.2. 3akoHBI TOCTOSTHHOTO TOKA (2 4.)

1. Beimonuenue naboparopHoit paboTsl o TeMe "MccnenoBanue nenu MOCTOSTHHOTO TOKa'.
Pazjien 6. dinekrpomarveTusm. (2 4.)
Tema 6.1. MarauTHbI€ 1OJIs1 1 MAarHUTHBIE sIBJIEHUS (2 4.)

1. Bremonnenue nabopatopHoit paboTel mo Teme "lMccnemoBaHWe MarHUTHOTO B3aWMOJICHCTBUS
TokOB. [IpoBepka 3akoHa buo-Cassapa".

Pasnesn 7. IlepeMmeHHbIe JJIeKTPUUYECKHE U MATHUTHBIE MOJIS
Tema 7.1. [lepeMeHHBIE 2EKTPUUECKOE U MArHUTHOE MOJISL.

Pasnen 8. I'eomeTprueckasi M BOJTHOBasi ONTHKA, (pU3M4YecKHe MeTOAbI 0()TAIbMOJIOTHH.
(14 4.)
Tema 8.1. OcHOBBI TeOMETPUYECKOM ONTUKH (6 U.)
1. Bemmonnenue maboparopHoit paboTsl o Teme "OnTudeckas cuja JIMH3BL".
2. Bremmonnenne naboparopHoit paboTel mo Teme "Ompernenenune (HOKYCHOTO PACCTOSHHS TOHKOU
JIMH3BI".
3. Bemonaenue 1aboparopHoit padbotel o Teme "Onpenenenue koddduimenta mperomieHus" .
Tema 8.2. BomHoBas ontuka (4 4.)
1. Beimonuenue naboparopHoii paboTsl o TeMe "Bpalienue nmiockocTy noiasipu3anim’.
2. Bemmonnenue naboparopHoi paboTel mo Teme "OrmpeneneHHe KOHLEHTpPAIMM caxapa B
pacTtBopax".
Tema 8.3. SBnenue nudpaxiuu (4 4.)
1. Bemmonnenue naboparopHoit pabotsl o Teme "OmnpeneneHne ATUHBI BOJHBI CBETA C MOMOIIBIO
T paKIIMOHHON pereTKu" .
2. Beimmonnenue naboparopHoit padotsl o Teme "[IpoBepka 3akona Maioca".
Pasznen 9. [lomomenue u paccesinue cBeTa BemecTBoMm. (8 4.)
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Tema 9.1. B3aumopeiicTBue cBera ¢ BemecTBoM (4 4.)

1. Bemonuenue nabopatopHoit paboTel o Teme "OnpeneseHue KOHIIEHTPAIIMH BOAHOTO pacTBOpa
pubodaBrHa C TOMOIIBIO KaJOpUMeEHTa"

2. Bemonnenue maboparopHorr pabotel 1o Teme "MneHTudukanus caxapoB  METOIAOM
MO PUMETPUH .

Tema 9.2. TeruioBoe U3Ty4YEHHUE M €TO B3aUMOICHCTBHUE C BEIIECTBOM (4 4.)

1. Beimonuenue naboparopHoit paboTs! o TeMe "M3yuenue BHemHero Gpotosddexra”.
2. Beimmonnenue naboparopHoit pabotsl o Teme "[IpoBepka 3akona Credana bonpimana".

Paznen 10. DiieMeHTHI AaTOMHOI (PU3NKHU U KBAHTOBOW MeXaHUKH. (4 4.)
Tema 10.1. Ctpoenue aroma (2 4.)
1. Beimonuenue naboparopHoit paboTsl o TeMe "M3yueHne crekTpa aroMa Bogoposa'.
Tema 10.2. Ilepunoguveckmnii 3akoH (2 4.)
1. Bommonnenue maboparopHoii paboTel mo Teme "M3yueHue mNpHHLIMIA HEONPEAETICHHOCTH
laiizenOepra".
Paznen 11. DnemenTsl saepHoii pusukn (2 4.)
Tema 11.1. Ctpoenue siapa (2 49.)
1. Beimmonuenue naboparopHoit padboTs! o Teme "Crpoenue sapa'.
Tema 11.2. PagnoakTMBHOE U3JIyYE€HHE U €r0 B3aUMOJEHCTBUE C BEIIECTBOM

Paznen 12. CoBpeMeHHasi HAy4YHasi KAPTUHA MHUPA
Tema 12.1. CoBpemeHHas HayyHasi KapTUHa MHpa

4.6. Conep:xaHue 3aHATHH JEeKIIHOHHOI0 TUIA.

Ounas ¢popma o0yuenus. Jlekuuu (46 4.)

Paznen 1. BBenenue (2 4.)

Tema 1.1. Bregenue (2 4.)
Beoanas nexnust. [Ipeamer ¢usuku. CBsi3b GU3UKU ¢ OMOJIOTHEH, METUITUHON W APYTUMU HAyKaMHU.
CoBpemennas  ¢u3uka B  (apMaleBTHUECKUX  HMCCIENOBAaTENLCKUX  JTabopaTopusx, Ha
dapmmpousBoacTBax. @uzuka B ouonornu. OU3NUIECKUe XapaKTEePUCTUKNA OMOTOTHUECKIX CHUCTEM.
OObexTbl u3ydeHuss Ouopuszuku. bruodusmka MakpoMONEKynl, KIETOK, opraHuzma. MeTonsl
¢busznueckux uccienoBanuii. ismepeHus u uaMepumMoctb. CUCTEMbI KOOPIUHAT U CUCTEMbI OTCYETA.
[Toxoit u nBuxkenue. KommuecTtBo aBwkeHus. OTHOCHUTENBHOCTh JBWXKeHUs. KuHemaruka
MOCTYNAaTeNbHOTO ABMKCHUS U BPAIllEHUs] MaTepUaIbHON TOUKH.

Paznen 2. Mexanuka. Mexannueckue Kosnedoanust OcHoBbI akycTHKH. (4 4.)

Tema 2.1. Mexanuka

Tema 2.2. OCHOBHBIE 3aKOHBI MEXaHUKH (2 4.)
[IpyHumn npuunHHOCTH. JIBM>KeHME moj AeiicTBueM cuiibl. 3akoHbl HbroToHa. I'paBUTaniMoHHBIE
cuiibl. MOMEHT critbl. MOMEHT MHEpIMH. DHEprust U padoTa B MEXaHUKE. 3aKOHBI COXPAHEHUS U X
CBSI3b C IPOCTPAHCTBOM M BPEMEHEM.

Tema 2.3. Mexanndeckue Kojie0aHus U BOJHBI (2 4.)
Mexanndyeckue KoineOaHus. PacrpocTtpaHenue MexaHuueckux KosneOanuid. IIpomonbHbele |
nornepeynsie Konebanus. Bomuel. Yactora koieOaHMid, [UIMHA BOJIHBI, CKOPOCTh PACIPOCTPAHEHUS
BONMHBL. Akyctuueckue konebanus. KoneOarenbHble cuctembl. CoOCTBEHHBIE —KOJIeOaHUS.
BriHyxaeHHble KosnebaHMs, TeopeMa B3aMMHOCTH. SIBineHue pesoHanca. Oddext Jlomiepa.
B3aumoneiicTBue akycTuyeckux kojeOaHHMl ¢ BemecTBOM. [IpuMeHeHne aKyCTHYeCKHX METONOB B
MeAWIIMHE U apMaIiu.

Paznea 3. OcHOBBI MOJIeKYJIAPHOH GU3NKH U TepMoAuHAMHUKH. (10 4.)

Tema 3.1. Monenb uaeanbHoro raza (2 4.)
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Pa3mepsl, BpeMeHa U 3HEpruM B MHUpE MOJIeKyJ. Temmeparypa W BHYTPEHHsSI SHEprusl ra3os.
Hasnenne. Uneansubie ra3pl. OCHOBHOE YPAaBHEHUE MOJICKYJISIPHO-KMHETUYECKOW TEOPUU. 3aKOHBI
130~ MPOLIECCOB B UCAIbHBIX ra3ax.

Tema 3.2. CTaTUCTHYECKHUE METOJIbI MCCIEAOBAHUS CIIOKHBIX CHCTEM. (2 4.)

CratucTuyeckue MeETOAbl HCCIEAOBAaHUSl CIIOKHBIX CHCTeM. 3akoH Oonpmmx uucen. Ckopoctu
Mosiekyn. Pacnpenenenne MakcBemia. Pacnipenenenne bombrmana. bapomerpuueckas dopmyna.
DKCIIepUMEHTANIbHOE OIpeIeIeHHe CKOPOCTH MOJIEKYIL.

Tema 3.3. TepMoarHamMuKa NpocTelmmx cucreM (2 4.)

[lepBoe Havyano TepMOJUHAMHKY U €r0 MPUMEHEHHE K IpolleccaM HIealbHOro ra3a. TermioeMKoCTb.
TermoeMKOCTh MEATBLHOTO Ta3a B M3omporeccax. Pabora u temwtora. Ternosie MamuHbl. BTopoe
Hayaino tepMmoauHamuku. [ukn Kapno. OHTpomnusi wmaeanbHOro rasza. TepMoauHamMuyeckas |
craructruueckas sHtponus. Popmyna bonbiMana st SHTponuu. TepMOAUHAMUYECKUE CBOMCTBA
ounonornueckux cucreMm. Kanmopumerpus. Tepmorpadus.

Tema 3.4. Monens Ban-nep Baansca s peanbHbIX 1a3oB (2 4.)

Peanbubie rasel. [lorennuman B3aummonencTBus aToMOB M Mojekyin. @opmyna Jlennapa-/lxxoHca.
VYpaBHeHue Ban-nep Baanbca. M3orepmsl peanbHOro rasza. ®as3oBble NEpexoisl ra3 - KHIKOCTb -
TBepaoe Teno. YpaBHenue Kiaysuyca.

Tema 3.5. SIBnenus nepenoca (2 4.)

Cayuaiinoe Omyxnaanue. [nnHa cBobonHoro npodera Mosnekyinsl. SABnenus nepenoca. Auddysus u
ypaBHeHHEe  Duka. Huddysnonnas  MOABMKHOCTD OMONOTHYECKUX  MaKPOMOJIEKYII.
TeruonpoBonHocTh. YpaBHenue ®ypoe. Bsaskocts Bo3nyxa u sxkuakoctd. KoadduuueHt Bszkoctu.
3axon Crokca. [Ipunmun OnH3arepa, cBsi3b MeX1y Kod(pduineHTaMu nepeHoca.

Pasnes 4. DineMeHTHI THAPOANHAMHUKH ¥ TEOPUH YNIPYTOCTH. (2 4.)

Tema 4.1. OcHOBBI AMHAMUKH KUJIKOCTH (2 4.)
JlamuHapHble ¥ TypOyJIEHTHbIE TEUCHHS JKUAKOCTH. YPaBHEHHUS THAPOAMHAMHUKH HACATBHON WU
BA3KOM  TemonpoBoasmield o kuakoctd. Yucno PeliHonbaca.  YpaBHenue Hasbe-Crokca.
I'uapoarHaMuyeckye mokas3aresid KpOBOTOKa. Xpomarorpaduueckrue METOIbl KOHTPOJISI KauecTBa B
(hapMareBTHIECKUX MPOU3BOJCTBAX UX KIIACCU(DUKAIIUS.

Pasnea 5. DnekTpocrartuka. JjiekTpoMarHeTu3m. OCHOBBI 31eKTPopu3noI0rum. (4 4.)

Tema 5.1. OcHOBBI 271€KTpOCTATHKH (2 4.)
OnexTpuyeckuil 3apsa. EcTecTBEHHBIE HCTOYHUKU NIEKTPUUYECKUX IOJEH. DIEKTPUUECKOE IOJIE U
€ro OCHOBHbIE cBoWcTBa. IloTeHnman anekrpocrarnueckoro noss. Hampsokennocts. [IpuHnun
cynepnozuuuu noned.  Junons. Ilome nunonsa. BsaumopeictBue punoneit. Ilonspueie u
HENOJISIPHbIE MOJIEKYIbI. J[unoapHas MoAenb cepaua.

Tema 5.2. 3aKoHbI TOCTOSIHHOTO TOKa (2 4.)
Onextpuyeckas nenb. Cuna TOKa, HAIPSDKEHHE, AJIEKTPOCONpPOTHUBIIEHHE. CBA3b XapaKTEPUCTHK
aNeKkTpuueckux Iuene.  3akoH Owma. buosormyeckue  3JI€MEHTHI AJIEKTPUUYECKUX IIETEH.
@u3znyecKkue UCCIENOBAHUS DJIEKTPUYECKUX TMPOSIBICHUM KM3HEACATEIBHOCTH OpraHU3Ma.
Onexktpodusnonorus. MexaHu3M DJIIEKTPOreHe3a B KJIETKaX. DHO3IEeKTpUYECKHil TOTEHIHAI.
DnexTpuyeckas aKTUBHOCTh OpraHoB. Mertonbl u3MmepeHuss OuomnoreHuuanoB. CHOHTaHHAs U
BbI3BaHHAsl OMOAIEKTPUYECKasi aKTUBHOCTH MBIIIIII.

Paznen 6. DaexkTpomMarseTusm. (2 4.)

Tema 6.1. MarauTHbI€ 1MOJISI 1 MATHUTHBIE SIBJICHUS (2 4.)
MarnuTHbI€ TIOJII M UX OCHOBHBIE CBOMCTBAa. MarnuTHoe nosie TokoB. 3akoH buo Casapa Jlamnaca,
3akoH Ammnepa, BiausitHue MarHMTHOTO TOJS Ha JBUXKYIIMECS 3apsjibl, OMOIOTHYECKHE OOBEKTHI.
Cuna Jlopenna. SIBneHue MHAYKIUHU U caMOMHAYKLIKU. 3akoH Dapanes.

Pasnesn 7. IlepeMmeHHbIe JJIeKTPUUYECKHE U MATHUTHBIE MOJIS
(24.)

Tema 7.1. [lepeMeHHBIE NIEKTPUUECKOE M MarHUTHOE Mouist. (2 4.)
[TonsiTHE TIEpEMEHHOTO 3JIEKTPUYECKOTO M MArHUTHOIO TOJIEH. [lepemeHHBIN  TOK.
XapaKTEepUCTUKH 3JIEKTPUUECKHUX LIENIEN IEPEMEHHOIO TOKAa. BBICOKOYACTOTHBIE U HU3KOYACTOTHBIE
OIS
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B3aumogeiicTBre OMOTOTHYECKUX TKaHEH C MepeMEHHBIM ANMEKTPUYECKUM W MarHUTHBIM TOJISIMHU.
[IpuMeHeHnEe TEpEMEHHBIX AIEKTPUYECKUX W MATHUTHBIX MOJIEM B IMArHOCTUKE U TEPANHH.

Pasznen 8. 'eomeTpuyeckasi 1 BOJIHOBAasi ONTHKA, (PU3HYECKHE METOAbI 0(PTAJIbMOJIOTHH.
(6 4.)

Tema 8.1. OcHOBBI FeOMETPUYECKOM ONTHKH (2 4.)
I'eomerpuueckas ontuka. [lonarue ontuueckoro u3odpaxenus. OTpakeHHE U MPEIOMIICHHE CBETa
Ha TpaHMILIe pa3zena IByx cpex . llonmHoe BHyTpeHHee oTpaxkeHue. [Ipenomienue Ha cdepudeckoit
noBepxHocTu. Cdepuueckre 3epkaia U JUH3BL. XOA Jydel B TOHKUX JHMH3aXx. Dopmyna TOHKOM
muH3bl. [locTpoenne wu3o0pakeHuit. a3 yenmoBeka Kak ONTHYECKUI MPUOOpP U €ro paspelieHue.
Tunel onTrueckux npudopoB. Ouku. Pacuer onTUManbHBIX XapaKTEPUCTUK MPU TOAOOPE OUYKOB.
MuKpOCKOIl ¥ €ro onTu4eckas cxema. PaszpemeHue MUKpOCKoma.

Tema 8.2. BonnoBas ontuka (2 4.)
OnemeHThl BOJIHOBOM onTuku. [Ipunnun [toiirenca.
[Tnockue u cepuueckue BonmHbL. MHTEpepeHnns n audpaxius cBeToBbIX BOIH MHTEepdepeHms
U 1u(paKIys CBETOBBIX BOJIH B OMOMEIUIIMHCKUX UCCIICAOBAHMIX M TUArHOCTUKE.

Tema 8.3. SBnenue audpaxuuu (2 4.)

HNudppakmus. dudpakmmonnas pemerka. udpaxnus Openens u  Dpaynrodepa. Brusiaue
mudpakiuy Ha pa3pellalonlylo CHIIy CHCTEM, oOpasylomux u3o0paxeHue. PetuHomerpus.
[Tonspuszanus ceera. TUIBI MONAPU3ALUOHHBIX YCTPOUCTB. [lonspuMeTpsl U UX HUCIOIB30BAHUE B
dapmanu U MEeJUIMHE.

Paznen 9. [lorionenne u paccesinue cBeTa BelecTBOM. (4 4.)

Tema 9.1. B3aumopeiicTBue cBera ¢ BemecTBoM (2 4.)

['myObuHa MpPOHWKHOBEHHS W3Ty4YeHUS B BelecTBO. 3akoH byrepa-Jlambepra. Iloromienue cera
pacTBopamu, 3akoH bepa. OnrTudeckue XapakTEpUCTUKM MakpomojeKyil. doTromeTpuyeckuid u
He(DeTTOMETPUYECKHIT METOIbl B  MEIUIIUHCKOW JIHArHOCTHKE. N3smepenne onTuyeckux
XapaKTepUCTUK OpraHoB ©  TkaHedl. Onrtuueckue cBoiictBa  Omocpen. OcobeHHOCTH
(oTOMETpUYECKUX HCCIeIOBAaHUI B OMOIOTUH U MEAMLIUHE.

Tema 9.2. TerioBoe U3Ty4eHUE U €T0 B3aUMOJICHCTBUE C BEIIECTBOM (2 4.)

TermoBoe wu3mydyeHWe. 3aKOHBI W3IYyYECHHs aOCOJMIOTHO dYepHOro Ttena. KBaHToBas mpupoaa
m3nydeHusi. Dopmyna [Inanka. dotosrddexrt. 3akonsr CtoneToBa. YpaBHeHHE DWHINTEHHA IS
dhotorddexra.

Paznen 10. DiieMeHTHI AaTOMHOI (PU3NKU U KBAHTOBOW MeXaHUKH. (4 4.)

Tema 10.1. Ctpoenue aroma (2 4.)

Crpoenue atoma. Crniektp mznyueHus aroma Bojopona. Iloctynarsr bopa. KBantoBanue. Paauycel
OpOUT AIIEKTPOHOB. DHEPreTHUECKUE YPOBHU M OOBSCHEHHUE CIEKTPOB M3IYUYCHHS W TOIVIOILEHHUS.
Bonuel ne bpoiinsg. HempoTuBOpeUMBOCTh KBAaHTOBOW M KiIacCHUecKoi MexaHUKH. OObsCHEHHE
noctynaroB bopa, onbITe IO AU(PaKINK AIEKTPOHOB U aTOMOB.

Tema 10.2. Ilepuoguueckuii 3akoH (2 4.)

[Ipuntun wHeompenenennoctu lenzenOepra. YpaBHenue Illpenunrepa. I[lonarue o6 aToMHOMI
opouranu. Ilpunnun [laynu. OObsicHeHHE CTPOEHUS XUMHUYECKHUX SJIEMEHTOB U BO3HUKHOBEHUS
xuMuueckux cBsizeil. [locrpoenne Ilepmonuueckoro 3akoHa.

Paznen 11. DnemenTtsl saaepHoii pusukn (4 4.)

Tema 11.1. Ctpoenue sapa (2 49.)

Crpoenue szapa. OJEMEHTApHBIE YaCTUIbl — HYKJIOHBI, IPOTOHBL. YCTOHYMBOCTb M
CaMOIIPOU3BOJIbHBIN pacnap sapa Ilpespamenus spep. fnepHeie peakuuu. PannoaktuBHOE
u3nydeHue. Anbda, 6eta u raMmma Hu3nydeHus. VX OCHOBHBbIE CBOMCTBA.

Tema 11.2. PagnoakTBHOE M3TyUEHUE U €r0 B3aUMOJICHCTBHE C BEIIECTBOM (2 4.)
[IpeBpawmienus snep. Anepusie peakuuu. PaguoaktuBHOE u3ilyyeHue. BinsHue paauoakTUBHOIO
U3Iy4YeHUsT Ha OHOJIOTMYECKHE OOBEKThl M TKaHHW. 3allUTa OT PaJUOAKTUBHOTO H3IIyUEHHUS.
Hcnonb3oBanue €naboro raMma M3JIy4eHHUS B LEISIX JAUACHOCTHKH W Tepanuu. M3oromuueckue
METKH

Pasnen 12. CoBpemeHnHasi HAay4yHasi KapTHHa Mupa (2 4.)
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Tema 12.1. CoBpemeHHas Hay4yHasi KapTuHa Mupa (2 4.)

Teopust 60NBIIOTO B3pbIBA M OCHOBHBIE 3Tallbl Pa3BUTHS BCEJIICHHOW. DJEMEHThI COBPEMEHHOMN
KOCMOJIOTMM.  BO3HMKHOBEHHWE  OPraHMYECKUX MaTepuajioB M COCAMHEHUM BO BCEJICHHOM.
CoBpeMeHHbBIE TIpeCcTaBlIeHUs 00 abnorexHese.

4.7. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuenus. Ilpakrnueckue 3ansitus (46 4.)
Paznen 1. BBenenue (2 4.)
Tema 1.1. Bregenue (2 4.)
BexTopHbie BeIMYUHBI U TIpaBUiia padoThl ¢ HUMU. Penienue 3amxaq
Pasznen 2. Mexanuka. Mexanudeckue Kosieoanuss OcHoBbl akycTuKH. (10 4.)
Tema 2.1. Mexanuka (2 4.)
1. Buasl nemkeHus. XapakTepucTUKa IBKEHUs. [ paduku myTH U CKOPOCTH.
Tema 2.2. OCHOBHBIE 3aKOHBI MEXAHUKHU (4 4.)

1. JluHamMuka MarepualbHOM TOYKH. 3akoHbl HproToHa. MomeHT wuHepuuu. BpaiarenbHoe
IBH>KeHUE. MOMEHT CUiibl. MOMEHT MHEPIUH.
2. Pabora u Heprus B MexaHUKe. 3aKOHBI COXPAHCHHUS.

Tema 2.3. Mexanndeckue koieOaHus U BOJTHBI (4 4.)
1-2. Onpenenenue neproja 1 4acToThl Kiebanui. 3akon Jlomuepa
Pasnes 3. OcHOBBI MOJIeKY/ISIpHON Gu3NKHN U TepMoanHaMuKH. (10 4.)
Tema 3.1. Monens uaeanpHoro raza (2 4.)
1. neanbHblil Ta3. YpaBHEHUS COCTOSHUS.
Tema 3.2. CrarucTuuecKue METOJIbI HCCIICOBAHUS CIOXKHBIX CUCTEM. (2 4.)
1. Pacnpenenenune Maxkcsemna. Pacnpenenenue bonbumana.
Tema 3.3. TepMoanHaMuKa MPOCTEHIIMX cucTeM (4 4.)

—

. IlepBoe Hauano repmonuHamMuky. Pabota u Temsora. TermioeMKocTs.
2. DHrponusl. 2-e Hauano TepMmoauHamMuku. [{ukn Kapuo. Tenoseie Mammnsl. KIT/I.

Tema 3.4. Mognens Ban-nep Baanbca ais peanbHbIX Ta30B

Tema 3.5. SIBnenus nepenoca (2 4.)

1. ABnenus neperoca. Juddysus. 3akon duka.
Pa3nen 4. DineMeHTbI THAPOAMHAMUKHY M TEOPUHU YIIPYrocTH. (4 4.)
Tema 4.1. OcHOBBI AMHAMUKH KUJIKOCTH (4 4.)

—

. DIEMEHTHI THAPOAUHAMUKH.
2. YpaBHEHHE HENIPEPHIBHOCTH.

Pasnea 5. Dnekrpocraruka. JiiekTrpoMarneTu3m. OCHOBBI J1eKTpopu3noaorum. (8 4.)
Tema 5.1. OCHOBBI AIIEKTPOCTATUKH (4 U.)

—

. Onexrpocrarnueckue nose. 3akoH Kynona. IToreHnuan anekrpocTaTn4eckoro moss .
2. HanpspkeHHOCTB 1oJI ToYeuHoro 3apsaa. [IpuHiun cynepno3sunum nosieu.

Tema 5.2. 3akoHBI TOCTOSIHHOTO TOKA (4 4.)

—

. 3akoH Oma. PacueTsl mapamMeTpoB ANEKTPUUECKUX LIETICH.
2. 3akon Kupxrodda.

Pasjies 6. JiaekTpoMarHeTusm.
Tema 6.1. MarHuTHbI€e IOJIST U MAaTHUTHEIE SIBJICHUS

Paspnen 7. IlepeMeHHbIE J1eKTPHYECKHEe 1 MATHUTHBIE 110JIA
Tema 7.1. [lepeMeHHBIE AIEKTPUUECKOE U MAarHUTHOE TOJISI.
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Pasnea 8. I'eomeTprueckasi M1 BOJTHOBasi ONTHKA, (pU3MvYecKHe MeTOAbI 0()TAJIBbMOJIOTHH.
(6 4.)
Tema 8.1. OCHOBBI T€OMETPUUECKOM ONTUKH (2 U.)
1. Tlonarue onTuyeckoro m3odpaxkeHus. OTpakeHHE W MPEIOMIICHHE CBETa HAa TpaHUIlE pas3zelia
nByX cpell. [lomHoe BHyTpeHHee OTpakeHue. X0/ JIydel B TOHKUX JIMH3aX. PopMyra TOHKOU JIMH3bI
Tema 8.2. BomnoBas ontuka (2 49.)
1. Untepdepennms u audpaxiusi CBETOBBIX BOJIH.
Tema 8.3. SABnenue nudpaxiuu (2 4.)
1. Mudpaxmus. Audpaxnuonnas pemetka. Audpakmus @penenst u @paynrodepa.
Pasznen 9. [lomomenue u paccesinue cBeTa BemecTBoMm. (4 4.)
Tema 9.1. B3aumopeiicTBue cBera ¢ BemecTBoM (2 4.)
1. 3akon byrepa-Jlam6epra. [Tornomenue cBera pacTBopami, 3akoH bepa.
Tema 9.2. TerioBoe U3Ty4eHHUE U €TO B3aUMOJICHCTBUE C BEIIECTBOM (2 4.)
1. 3akoHBI U3IIy4YeHHs a0COTIOTHO YepHOTO Tena. KBanTtoBas npupoaa uznydenus. @opmyia [Inanka.
Paznen 10. DiieMeHTHI AaTOMHOI (PU3NKHU U KBAHTOBOW MeXaHMKH. (2 4.)
Tema 10.1. Ctpoenue aroma (2 4.)

1. Ctpoenue aroma. Cnextp uznyueHus aroma Bogopona. Ilocrynarsr bopa. KBantoBanue. Paguycet
OpOUT 3IEKTPOHOB.

Tema 10.2. Ilepuonnueckuii 3ako0H

Pasnea 11. DneMeHTHI A1epHO PU3HKH
Tema 11.1. Ctpoenue anpa

Tema 11.2. PaguoakTuBHOE U3JIyUYE€HHE U €r0 B3aUMOJEHCTBHUE C BEIIECTBOM

Paznen 12. CoBpeMeHHasi HAy4YHasi KAPTUHA MHUPA
Tema 12.1. CoBpemeHHas HayyHasi KapTUHAa MHpa

4.8. Conep:kanue caMOCTOATEJbLHOH Pad0ThHI 00yYAIOIINXCS

Ounas ¢popma o0yuenusi. CamocrositesibHast padora crynenra (148 4.)
Pa3nen 1. Beenenne (6 4.)
Tema 1.1. BBenenue (6 4.)

Paznen 2. Mexanuka. Mexanudeckue Kosedannss OcHoBbl akycTuk. (18 4.)
Tema 2.1. Mexanwuka (6 4.)

Tema 2.2. OCHOBHBIE 3aKOHBI MEXaHUKH (6 4.)
Tema 2.3. Mexanndeckue Kojie0aHus U BOJHBI (6 49.)

Pasznes 3. OcHOBBI MOJIEKYJISAPHON (PM3UKH U TEPMOAUHAMUKH. (28 4.)
Tema 3.1. Monenb uaeanbHoro raza (4 4.)

Tema 3.2. CTaTUCTHYECKHUE METOJIbI UCCIEAOBAHUS CIIOKHBIX CHCTEM. (6 4.)
Tema 3.3. TepmoauHamuka npocteimux cucreM (6 4.)

Tema 3.4. Mognens Ban-nep Baanbca ais peanbHbIX 1a30B (6 4.)
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Tema 3.5. SIBnenus nepenoca (6 4.)

Pasznea 4. JieMeHTHI THAPOAUHAMUKH U TEOPUH YHIPYTrocTH. (4 4.)
Tema 4.1. OCHOBBI TMHAMUKH KUIKOCTHU (4 4.)
[ToaroroBka K TEKyIeMy KOHTPOJIKO 3HAHUW U MPOMEKYTOUYHOM aTTeCTalluN
Pa3gen 5. dnexkrpocraruka. JiuekrpomardeTusM. OcHOBBI dy1ekTpodusnonornu. (14 4.)
Tema 5.1. OcHOBBI 351eKTpOCcTaTUKH (6 1.)

Tema 5.2. 3akoHBI TOCTOSTHHOTO TOKa (& 4.)
ITonroroBka K TeKyIeMy KOHTPOJIFO 3HAHUM U IPOMEKYTOYHOM arTecTaluu
Pasznea 6. dinekrpomarnerusm. (4 4.)
Tema 6.1. MarHuTHbI€ 1OJIS1 1 MAarHUTHBIE SIBJIEHUS (4 4.)
Pasnen 7. IlepeMeHHbIE JIeKTPHYECKHE H MATHUTHBIE 110JI
(6 4.)

Tema 7.1. [lepemeHHbIE TEKTPUUECKOE U MAarHUTHOE mosst. (6 4.)

Pa3gen 8. 'eomeTprueckasi M BOJIHOBasi ONTHKA, GU3NYECKHe MeTOAbl 0)TAJIbMOJIOTHH.
(18 u.)
Tema 8.1. OcHOBBI TeOMETPUYECKOM ONTUKH (6 U.)

Tema 8.2. BonmHoBas ontuka (6 4.)
Tema 8.3. SBnenue audpakmmn (6 4.)

Paznen 9. [loriomenne u paccesinue cBeTa BemectBoMm. (12 4.)
Tema 9.1. B3aumopneiicTBue cBera ¢ BemecTBoM (6 4.)

Tema 9.2. TeruioBoe U3Ty4YeHHUE B €TO B3aUMOICHCTBHUE C BEIIECTBOM (6 4.)

Pa3znea 10. DineMeHTHI AaTOMHOM (PU3UKHM U KBAHTOBOI MexXaHUKH. (12 4.)
Tema 10.1. Crpoenue aroma (6 4.)

Tema 10.2. Ilepuoguueckuii 3akoH (6 4.)

Paznen 11. Dnementsl saaepuoii pusuxku (14 4.)
Tema 11.1. Ctpoenue sapa (6 4.)

Tema 11.2. PagnoakTBHOE M3TyUEHHE U €r0 B3aUMOJICHCTBHE C BEIIECTBOM (8 4.)
Pasznen 12. Coppemennast HayuyHasi kKapruHa mupa (12 4.)

Tema 12.1. CoBpemenHas Hay4Hast kKapTuHa Mupa (12 4.)

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN
IIpomescymounasn ammecmayus: IkzameH, Ilepeuviii cemecmp.

[IpomexxyTouHass arrecTanys NPOBOAUTCS B BHUAE 5K3aMEHA. DK3aMEH INPOBOAUTCS B (opme
cobecenoBaHus 1O OMIeTaM C UCHOIb30BAHUEM OAJIIbHO-PEHTHHIOBOW CUCTEMBI.
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[Topsnox mpoBeeHNs SK3aMeHa:

1. Dk3aMeH MPOBOAUTCA B MEPUOJ SK3AMEHALIMOHHOM CECCHUM, MPEAyCMOTPEHHOM KaJIeHIapHBIM
yueOHbIM rpadukom. He gomyckaeTcs mpoBeeHne 3K3aMeHa Ha MOCIeTHUX ayIUTOPHBIX 3aHATHUSX.
2. DK3aMeH JOJKeH HauMHAThCsl B yKa3aHHOE B PACIMCAaHUU BpeMsl U MPOBOJUTHCS B OTBEICHHOU
g 3toro aynutopuu. CaMOCTOATENbHBIN MEPEHOC SK3aMEHATOPOM BPEMEHU U MecTa MPOBEECHUs
HK3aMEHa He JI0IyCKaeTCs.

3. [IpenopaBarenb NPUHUMAET SK3aMEH TOJILKO MPU HAIWYUHM BEIOMOCTH M HajJexamuM oOpa3oM
0(OPMIICHHOM 3a4€THON KHIKKH.

4. Kputepun OLIEHKM OTBETa CTyJEHTa Ha 3K3aMeHe, a Takxke (popma ero MmpoBeNeHHS TOBOASITCS
MIperoaBaTesieM 0 CBEACHUSI CTYACHTOB /10 Havyalla HK3aMeHa Ha 3K3aMEHAIIMOHHOM KOHCYJbTallUH.
5. Pesynbrar 53K3aMeHa OOBSBISETCS CTYACHTY HEMOCPEICTBEHHO IIOCJIE €ro claudd, 3aTeM
BBICTABIIIETCA B HK3aMEHALIMOHHYIO BEIOMOCTb M 3aU€THYIO KHIWXKKY CTylaeHTa. [lomoxutenbHbie
OLIGHKH 3aHOCATCSA B 2K3aMEHAI[MOHHYIO BEIOMOCTb M 3aYETHYIO KHUXKKY, HEYIOBIIETBOPUTEIbHAS
OLIEHKA IMPOCTABIISAETCA TOJBKO B SK3aMEHAIIMOHHOW BEJOMOCTH. B ciiydyae HesBKHM cTylaeHTa Ui
CIa4M SK3aMeHa B BEJOMOCTH BMECTO OLICHKH JIEIAeTCs 3alUCh «HE SBHIICS».

DK3aMEHAIIMOHHBINH OWJIET BKJIIOYAET JBa TEOPETHUYECKUX BOmpoca W 3amady. OTBET Ha Kaxabld
BONPOC JIOJKEH BKJIIOYATh B ce0s Kak MUHUMYM OmIpeeseHrne u GopMyity JUisl MPOBEPKU 3HAHUS
(hUBUYECKHUX 3aKOHOB.

VYpoBeHb KayecTBa OTBETA CTYIACHTA Ha 3K3aMEHE OMNpEeNIeTCS C HMCIOIb30BAHMEM OLIEHOK «HE
YIOBJIETBOPUTEIBHOY, «YIOBIETBOPUTEIBHOY, «XOPOILIOY», KOTIUIHO.

VYpoBeHb KauecTBa OTBETa CTyJIEHTa Ha 0JK3aMEHE OIpeNeNsieTcss C  HUCHOJIb30BaHUEM
0aJITbHO-PEUTUHTOBOM CUCTEMBI.

«ormaHoy - 900-1000 6amioB

«xoportro» - 750-899 6annon

«YIOBJIETBOpUTEIBLHO» - 600-749 GannoB

«HE YIIOBJICTBOPUTEILHO» - MeHee 600 O6aoB.

Ecnu onenka, BrIBeZIeHHAsI 10 CyMMe OaJIjIOB, MOJyYEHHBIX 32 paboTy B TeueHUE y4eOHOro roja  3a
9K3aMEH, CYIIECTBEHHO OTIMYAETCA OT OLEHKH, MOTYyYEeHHOW HAa OCHOBAHUH TOJIHKO 2K3aMeHa («He
YIOBJIETBOPUTEILHO» - MeHee 240 0aioB, «yIOBIETBOPHUTEIBbHO» - 240-299 GannoB, «xopomioy -
300-459 6GamnoB, «otmuuHO» - 360-400 GamioB), TO B DK3aMECHAIIMOHHYIO BEIOMOCTh U 3a4ETHYIO
KHIDKKY BBICTABJISIETCS OLIEHKAa Ha OCHOBAaHUU 0aJUIOB, TOJYUYEHHBIX 32 3K3aMEH.

Ecaim mo wroram mpoBEeNEHHOW MPOMEXKYTOYHOM arTecTalliu pe3yabTaThl 00ydaromierocss He
COOTBETCTBYIOT KPHUTEPUIO CPOPMHUPOBAHHOCTH KOMIIETEHIIMH, OOYyYarolleMycsi BBICTaBIIAETCA
OLICHKA «HE YIOBIETBOPUTENbHO». OIEHKA «YIOBIETBOPUTEIBHO», «XOPOIIO» WIH «OTINYHO»
O3HAYyaeT yCHEIIHOE MPOXMKIEHUE MPOMEKYTOUHOM aTTecTaliH.

Ilpomesxcymounas ammecmayus.: Ixk3ameHn, Bmopoii cemecmp.

[IpomexyTouHast arTecTalusi MPOBOAMUTCA B BHUAE HK3aMeHa. ODK3aMEH NpOBOIUTCS B (opme
cobecenoBaHus 10 OWJIETaM C UCTIOIb30BaHUEM 0aUTbHO-PEHTHHTOBOM CUCTEMBI.

[Topsnox mpoBeeHNs SK3aMeHa:

1. Dk3aMeH MPOBOAUTCA B MEPUOJ SK3AMEHALIMOHHOM CECCHUM, MPEAYCMOTPEHHOM KaJIeHIapHBIM
yueOHbIM rpadukom. He gomyckaeTcs mpoBeeHne 3K3aMeHa Ha MOCIeIHUX ayIUTOPHBIX 3aHATHUSX.
2. DK3aMeH JOJKeH HauMHAThCs B yKa3aHHOE B PACIMCAaHUU BpeMsl U MPOBOJUTHCS B OTBEACHHOU
g 3toro aynurtopuu. CaMOCTOATENbHBIN MEPEHOC SK3aMEHATOPOM BPEMEHU U MeCTa MPOBEECHUs
HK3aMEHa He JI0IyCKaeTCs.

3. [IpenoxaBarenb NPUHUMAET SK3aMEH TOJILKO MPU HAIWYUHM BEIOMOCTH M HajAJexamuM oOpa3oM
0(OpMIICHHOM 3a4€THON KHIKKH.

4. Kputepun OLIEHKM OTBETa CTyJIEHTa Ha 3K3aMeHe, a Takxke (popma ero MmpoBeICHHS TOBOASITCS
MIPeroiaBaTesieM J10 CBEACHMSI CTYACHTOB /10 Hayalla HK3aMeHa Ha 3K3aMEHAIIMOHHOW KOHCYJbTalUH.
5. Pesynbrar 53K3aMeHa OOBSBISETCS CTYACHTY HEMOCPEICTBEHHO IIOCJIE €ro cladd, 3aTeM
BBICTABIIIETCA B HK3aMEHALIMOHHYIO BEIOMOCTb M 3aU€THYIO KHUXKKY CTylaeHTa. [lomoxutenbHbie
OLIGHKH 3aHOCATCSA B 2K3aMEHAI[MOHHYIO BEIOMOCTb M 3aYETHYIO KHUXKKY, HEYIOBIIETBOPUTEIbHAS
OLIEHKA IMPOCTABISAETCA TOJBKO B SK3aMEHAIIMOHHOW BEJOMOCTH. B ciiydyae HesBKHM cTylaeHTa Ui
Ca4yM SK3aMEHa B BEJOMOCTH BMECTO OLICHKH JIEIAeTCs 3alUCh «HE SBHIICS».

DK3aMEHAIMOHHBIN OWJIET BKIIIOYAET JIBA TEOPETUUECKUX BOIpoca U 3aaqy. OTBET Ha Kax bl
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BONPOC JIOJKEH BKIIIOYATh B ce0s Kak MUHHUMYM OmIpejesieHne U GopMyity JUisl TPOBEPKU 3HAHUS
(bUBUYECKHUX 3aKOHOB.

VYpoBeHb KayecTBa OTBETA CTYACHTA Ha 3K3aMEHE OMNpEeNAeTCS C HCIOIb30BAHMEM OLEHOK «HE
YIOBJIETBOPUTEIBHOY, «YIOBIETBOPUTEIHHO», «XOPOILIOY», KOTIUIHO.

VYpoBeHb KauecTBa OTBETa CTy[IEHTa Ha 0JK3aMEHE OIpeleNsieTcss C HUCIOJIb30BaHUEM
0aJITbHO-PEUTUHTOBOM CUCTEMBI.

«ormaHoy - 900-1000 6amios

«xopotro» - 750-899 6annon

«YIOBJIETBOpUTETHHOY - 600-749 Ganios

«HE YIIOBJICTBOPUTEILHO» - MeHee 600 O6aoB.

Ecnu onienka, BrIBeZIeHHAsI 0 CyMMe OaJIjIOB, MOJyYEHHBIX 32 paboTy B TeueHHE y4eOHOro roja u 3a
9K3aMEH, CYIIECTBEHHO OTIMYAETCA OT OLEHKH, MOTYyYEeHHOH HAa OCHOBAHUH TOJIKO 2K3aMeHa («He
YIOBJIETBOPUTEILHO» - MeHee 240 0aioB, «yIOBIETBOPHUTEIBbHO» - 240-299 GannoB, «xopomioy -
300-459 6GamnoB, «otmuuHO» - 360-400 GamioB), TO B DK3aMEHAIIMOHHYIO BEIOMOCTh U 3a4ETHYIO
KHIDKKY BBICTaBJISIETCS OLIEHKAa HA OCHOBAaHUU 0aJUIOB, OJYUYEHHBIX 32 3K3aMEH.

Ecaim mo wroram mpoBEeNEHHOW MPOMEXKYTOYHOM arTecTalliu pe3yabTaThl 00ydaromierocss He
COOTBETCTBYIOT KPHUTEPUIO CPOPMHUPOBAHHOCTU KOMIIETEHIIMH, OOYyYaroleMycsi BBICTaBIIAETCA
OLICHKA «HE YIOBIETBOPUTEIbHO». OIEHKA «YIOBIETBOPUTEIBHO», «XOPOILIO» HWIH «OTINYHO»
O3HAYaeT yCHEIIHOE MPOXMKIEHUE MPOMEKYTOUHOM aTTecTaIiH.

6. MaTtepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe ob0ecrevyeHue TUCIHIINHBI
6.1. IlepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. Diinensman E. JI. MonekynspHas ¢pusuka. TepmoauHamuka [DnekTpoHHbIN pecypc]: - CaHKT-
[TerepOypr: U3n-Bo CIIXDA, 2012. - 112 c.

2. Diinenpman E.Jl. ®usuka ¢ snemenTtamu Omodusuku [DnaeKkTpoHHBIA pecypc]: - Mockaa:
I'SOTAP-Menua, 2013. - 512 - Pexum JIoCTyIa:
https://www.studentlibrary.ru/book/ISBN9785970425244 .html

3. ba6enxo A. 0., Ditnensman E. 1., Jlunua A. JI., dypaeB M. A., Opnenko @. E., [luoskuH 1O.
10., Bacun A. B. U. I [QnexrpoHnsIii pecypc]: , 2019. - 124 c.

Jlononnumenvuas rumepamypa

1. XKyxosckwuii 0. C. IToBropum ¢usuky [Dnekrponnsiit pecypc]: - Cankr-IlerepOypr: M3n-Bo
CIIX®A, 2016. - 32 c.

2. Jlunua A. JI. COopHHK BOIpPOCOB M 3ajad 1o kypcy "®dusmka" [DnekrpoHHBINH pecypc]: -
Cankr-IlerepOypr: N3n-so CITX®DA, 2017. - 92 c.

6.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPHIM 00ecneunBaeTCs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. http://www.iprbookshop.ru - 35C IPR BOOKS : snexrponnas 6ubnunoreunas cucrema / OO0
Komnanus «Aii [In Ap Meaua»., m.pen. E. A. borareipeBa. — [CapatoB]

2. http://www.studentlibrary.ru - 9bC «Koncynsrant crynentay : / OOO «llonmutexpecypey. —
Mocxksa

3. youtube.com - YouTube BuneoxocTunr
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6.3. IIporpamMHoe oGecnieyeHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
Jnst obecrieueHust peaan3aluy JTUCIUIUTMHBI UCTIONB3YETCsl CTaHAAPTHBIA KOMILJIEKT IPOTrPaMMHOTO
obecrieuenust (I10), Brmovaromuii peryasipHo OOHOBIsIEMOE CBOOOJHO pAacHpOCTpaHseMOe U
munensuondoe 10, B T.u. MS Office.

[IporpammHoOe obecrieueHue Ui ajanTaludyd O0pa3oOBaTENbHBIX PECYpPCOB ISl OOydaloMMXcA U3
YKCJIA JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSAMH 3[JOPOBBSI:

ITporpamma sxpanHoro noctyna Nvda - mporpaMMa 3KpaHHOTO JOCTYIa K CUCTEMHBIM M O(HCHBIM
NPUIIOKEHUSM, BKITIouasi web-0pay3epsl, IOYTOBbIE KIHEHTHI, IHTepHET-MecCeHKEPhl U O(hUCHBIE
nakeTbl. BecTpoeHHas nmonepikka pedyeBoro BeiBoga Ha 6onee ueM 80 s3pikax. [lomaeprkka 60ib110oro
yrcaa OpaillIeBCKUX TUCIICEB, BKIIIOYAs BO3MOKHOCTh aBTOMAaTHUECKOTO OOHAPY)KEHUSI MHOTUX U3
HUX, a TaKKe MOoJIepKKa OpaiIeBCcKOro BBOAA AJIs JUCIIJIEeB ¢ OpaitieBckol kiaBuatypoil. Urenue
AJIEMEHTOB YIIPABJIEHUS U TEKCTA IIPU UCIIOJIb30BAaHUH JKECTOB CEHCOPHOI'O 3KpaHa.

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercs.
6.4. CnienuaJjibHbIe OMELEHUs, 1A00PaTOPHH U J1a00paTOpHOe 000py10BaHUe

Jlnst obecrieueHus] peannu3alnuy TUCIHILIHHBI UCHOJIb3YeTCsl 000pylIoBaHHE OOIIEro Ha3HaueHWUs,
CTeMAIM3UPOBaHHOE 000pYIOBaHUE, 000pyAOBaHHE, 00CCIICYHBAIOIIECE AAAITAIIMIO IEKTPOHHBIX U
MEYaTHBIX 00pa30BaTeIbHBIX PECYPCOB U OOYYAIOMIMXCS W3 YHCIA JIUI[ C OrpaHUYCHHBIMHU
BO3MO)KHOCTSIMH 3JIOPOBBSI, HAOOpHI JIEMOHCTPAIMOHHOTO OOOPYIOBaHUS W Yy4eOHO-HATIISTHBIX
MMOCOOMIA TIO CITHUCKY.

O6opynoBaHue OOITIETO HA3HAYCHHUS:

[Ipe3enranmonHoe 00opynoBaHUE (MYJIBTUMETUA-TTPOCKTODP, SKPAH, KOMITBIOTED ISl YIIPABICHHUS) -
IUTSL IPOBEICHHS JICKITMOHHBIX U CEMUHAPCKHUX 3aHITHH.

Kommbrorepusiii kmacce (¢ BbIxomoMm B Internet) - ayis opraHu3amMy CaMOCTOSTEIBHOW PaOOTHI
00yYaroIIIXcs.

Ob6opynoBanue, obecrneynBaroliee aJanTali0 AJIEKTPOHHBIX M TEYaTHBIX 00pa3oBaTeNbHBIX
pecypcoB i OO0yYarolMXCsl U3 YMCia JIMI C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/10pOBbs (MECTO
pasMerieHus - yueOHO-MeTOANYECKHI OT/AeN, YCTaHABIMBAETCS 10 MECTY MPOBEACHUS 3aHITHH (ITpU
HEOOXOIMMOCTH)):

YerpoiictBo mopraruBHoe it yBenmueHuss DION OPTIC VISION - npenHasHadeHo AJist
o0yyYaromuxcsi ¢ HapyleHNUEeM 3pEHUS C LENbI0 YBEIMYEHHs TeKCTa U MoA00pa KOHTPACTHBIX CXEM
M300pakKeHHS;

DNEeKTpOHHBIA pyYHOU BUIeoyBenuuuTenb Bigger D2.5-43 TV - npeana3zHavueHo A 00y4Yaromuxcs
C HapyILLIEHUEM 3PEHUS JUIsl YBEIMUEHUS U YTEHUS MIIOCKOIIEYaTHOTO TEKCTa;

Pamnoknacc (pammomukpodon) «Coner-PCM» PM-6-1 (3aymHblii MHIUKTOP) - TOPTaTUBHAs
3BykoBasg FM-cuctema 1 oOydarommxcsi ¢ HapylIeHHEM clyXa, YJIydllaromias BOCIPHUSTHE
roJ0coBOM MH(pOpMaIUu.

Crnienanmu3upoBaHHOE 000PYIOBaHHE:

y4eOHBIC TOMETIICHUS
Muxkpomerp MK 0-25 MM - 1 mt.
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Ha6op rups(100,200,300,500r) 1151 1aG0paTOpHOTO MPAKTUKyMa IO MEXaHUKE - | TIT.

Habop npy»xuH a7 1a60paTopHOro NpakTUKyma 1o MexaHuke - 1 mrT.

Peoxopn yueOHsIii - 1 mT.

Pedpaxromerp 454 b - 1 mt.

Pedpaxromerp UPD-454 - 1 mr.

"VuebHas maboparopHas ycranoBka ""MasitHuk ObepoOeka

"VuebHas maboparopHas ycranoBka ""OOOpOTHBIA MaSTHUK

KomopumeTtp dorto-snextp., konteHTp. KOK-2 - 1 mr.

Maraszun conportus. P4830/1 - 1 mt.

Marasun conporuBienus P4834 - 1 mr.

Peocrar 100 Om - 1 .

Peocrar 25 OM - 1 mit.

VYyeOHnas 1abopaTopHasi yCTaHOBKA JJIs1 U3yUEHUS MOJSIpU3alluy cBeTa - | IIT.

VYueOHas maboparopHasi yCTaHOBKA JIJIsl M3Y4YCHUS SIBJICHUs BHemHero GoTodddekra - 1 mrT.

VYueOHas maboparopHasi yCTaHOBKA /ISl U3YUYEHUS SIBJICHUS TudpaKkiuu - 1 1miT.

VYueOHas maboparopHasi yCTaHOBKA /IS ONIPEICTICHUS ONTHYECKOW CHUJITBI JIWH3 - | IIIT.

"Vuebnas maboparopnas ycranoBka ""KpyTuinbHbiit MasTHUK"" Manbiid" - 1 mT.

"Vuebnas maboparopras ycranoBka ""MastHuk Ob6epoexa"" mampri" - 1 mT.

"VuebnHas maboparopnas ycranoBka ""O00poTHBINH MasTHUK"" O0bIION" - 1 TIT.

Ucrounuk nutanus 0-30B B5-7. - 1 .

Kittou anekrpruyeckuii yaeOHbIi - 1 mT.

JlaGopatopHas ycraHoBka jyutst mpoBepku 3akoHa Oma EL WRO - 1 mi.

Mepnsbie nunusapel 1000 mo - 1 mT.

HaGop mpoBo/10B COEMTMHUTETBHBIX C KIIEMMaMH - | IIIT.

VYyeOnas naboparopHasi yCTaHOBKA JJIs OMpeeIeHUs KO3(.BI3KOCTH KHUAKOCTH KaWISIPHBIM - |
IIT.

VYueOHas maboparopHasi ycTaHOBKa /IS onpeneeHus mocrtosaHoin [lyaccona - 1 mr.

VYuebHas maboparopHas ycTaHOBKa /I TpoBepkH 3akoHa Credana-bonbimana - 1 miT.

[[ITaruB MeTauyecKuii 1aboOpaTopHbIH - 1 mIT.

nn

OompIroi" - 1 mr.
""" Mane" - 1 mr

7. Metoanuyeckue yKa3aHus 10 OCBOCHHUIO JUCUMILIMHBI (MOLYJIs1)

B xome peanmmzammm y4yeOHOrO mporecca IO JUCHUIUITMHE TPOBOIATCS YYEOHBIE 3aHATHUS U
BBITIOJTHSICTCSI caMOCTOsITeNbHast pabota. [1o Bompocam, BO3HUKAIONIMM B TPOIECCE BBITOTHEHHUS
CaMOCTOSITEIIbHOW Pa0OTHI, IPOBOMSATCS KOHCYJIBTAIIUH.

Jlnst opraHu3alii U KOHTPOJS CaMOCTOSITEIFHONW pa0OThl OOYyYalOUIMXCs, a TaKKe MPOBEICHHS
KOHCYJIBTAI{ TIPUMEHSFOTCS HHPOPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHU:
Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=1461

KoncynerupoBanue: http://edu.spcpu.ru/course/view.php?id=1461

KonTpos: http://edu.spcpu.ru/course/view.php?id=1461

Pazmemenune yueOHbIx MaTepuanion: http://edu.spcpu.ru/course/view.php?id=1461

YyeOHO-MeTOqNUECKOE 00ECIICUECHHUE:

HuoBkun 10.}O. ®uszuka : 3nekTpoHHBIA yueOHO-MeToanueckuid komrieke / FO.}O. [{uoBkuH, A.1O.
babenko; ®I'BOY BO CIIX®Y MunznpaBa Poccun. — Cankr-IlerepOypr, 2018. — Tekct
anekTpoHHbit // DUOC CIIXDY : [caiit]. — URL: http://edu.spcpu.ru/course/view.php?id=1461 —
Pexxum goctyna: juisi aBTOpU30BaHHBIX MTOJI30BATEIICH.

Memoouueckue ykazanus no gpopmam padomot

Koncynomayuu 6 nepuoo meopemuueckoco obyuenus

KoHcynbranum B mepuoji TEOPETUYECKOTO OOy4eHHUs IMpeaHa3Ha4deHbl I pa3bsICHEHUS MOpsKa
BBITOJIHEHHSI CAMOCTOATEIBHOM pabOThl M OTBETA HA CIIOKHBIE BOIPOCHI B M3YYECHUU TUCIMILIHHBI.
B paMkax KOHCYyJIBTaIMi TPOBOAUTCS KOHTPOJIb BHIITOTHEHUS 00YYaIOIUMCS CaMOCTOATEIbHOM
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pabotel. KoHTposb ocyimecTBisieTcs B cienyomei hopme:

3aja4 U 3aJJaHUd PEKOHCTPYKTHUBHOTO YPOBHS

Kparkas xapakTepucTuka OIIEHOYHOTO CpEACTBA: IMpEACTaBisieT cOO0OM CpeacTBO, MO3BOJSIONLICE
OLICHMBAaTh U IMarHOCTUPOBATh YMEHUsI CHHTE3UPOBaTh, aHAIU3UPOBATh, 0000IIaTh (PaKTHUECKUI U
TEOpEeTUUYEeCKUi Marepual ¢  (QOpPMYJIMPOBAaHHEM KOHKPETHBIX BBIBOJIOB, YCTaHOBJIEHUEM
MIPUYHUHHO-CJIEICTBEHHBIX CBSI3EH.

[IpencraBieHne OIIEHOYHOTO CPEACTBA B OILICHOUHBIX MaTepuaiax: KOMIUIEKT 3a/1a4 U 3aJjaHui

Jlexyuu

Jlexumu npeaHa3zHaueHsb! 11 COOOIIEHUS 00yYaroUMMCs HEOOXOAUMOTO JIJIsl U3YUYESHHUS! TUCIUTUIUHBI
o0beMa TEOpEeTHUECKOro Marepuana. B paMkax Jekuui mperojaBaTesieM MOTYT pealu30BbIBATHCS
CIIeyIOIle HHTEPAaKTUBHBIE 00pa3oBaTelbHbIE TEXHOJIOTHH: TUCKYCCHS, JIEKIHS C OLIMOKamH,
BHJICOKOH(EPECHITHS, BEOMHAP.

JlabopamopHnule 3anamus

Texymuii KOHTPOJIb 3HAHUI OCYIIECTBISETCS HA JJAOOPATOPHBIX 3aHATHSIX M IPOBOIUTCS B (hopMe:
3ammTa oT4eTa o JaboparopHoi padboTe

Kparkass xapakrtepucTUKa OILEHOYHOTO CpPEICTBa: NPEACTaBIsieT COOOW CpPEACTBO KOHTPOJIS,
OpPraHU30BaHHOE KaK CIelHajIbHas Oecena MmperogaBareist ¢ 00yJalonMMcs Ha TEMbI, CBSI3aHHBIC C
COZIEp)KaHUEM OT4YeTa O BBINOJHEHHOH J1labopaTopHO paboTe, TO3BOJISAIONIEE YCTAHOBUTH
CaMOCTOSITEIBHOCTh ~ BBITIOJTHEHHUST  JTaOOpaTopHOW paboOThl, CHOPMUPOBAHHOCTH YMEHUH U
MPaBUIHLHOCTH MPUMEHEHUS TEOPETHUECKUX 3HAHUH B pAMKaX TEMBI.

[IpencrapieHne OICHOYHOTO CPEACTBA B OLIEHOYHBIX MaTepHaiaX: BOIPOCHI 10 TEME JIAOOPATOPHOI
paboThI

lIpakxmuueckue 3anamus

[IpakTueckue  3aHATUS ~ OPENYyCMaTpPUBAIOT  NPUMEHEHHE  IMpPENoJaBaTeleM  pasIndHbIX
MHTEPAKTHBHBIX 00Pa30BaTEIbHBIX TEXHOJIOIMH M aKTUBHBIX (OpPM OOYUYEHMS: JUCKYCCHs, JeIoBas
urpa, Kpymiblidi CTOJI, MHHHU-KOH(pepeHIus. TeKymuid KOHTPOJIb 3HAaHUM OCYyIIECTBISETCS Ha
MPAaKTUYECKUX 3aHATHAX U IPOBOAUTCA B opMe:

3azad 1 3aJaHUl pEKOHCTPYKTUBHOI'O YPOBHSI

Kparkass xapakTeprcTUKa OLIEHOYHOTO CpEICTBA: MpPEACTaBIseT co00i CpeacTBO, MO3BOJSIONICE
OLIEHUBATh U TUArHOCTUPOBATh YMEHUS CUHTE3UPOBaTh, aHAJIM3UPOBATh, 000011aTh (paKTUUECKUHA U
TEOPETUYECKUl Marepuad ¢  (QOpMyIHMpPOBAaHHEM KOHKPETHBIX BBIBOJOB, YCTaHOBJIEHHUEM
IIPUYMHHO-CIICACTBEHHBIX CBA3EH.

IIpencraBieHne OLIEHOYHOIO CPEACTBA B OLIEHOYHBIX MaTepuaiax: KOMIUIEKT 3a/1a4 U 3alaHUU
KoHTposbHo# paboTh!

Kparkast xapakTepucTHKa OIICHOYHOTO CPEJCTBA: MPEACTABIsIET COOON CPEICTBO MPOBEPKU YMEHHIA
IIPUMEHSITH [10JIyYE€HHbIE 3HAHUSI U1 PELICHUs 3a/1a4 ONPEAEICHHOIO TUIIa 110 TEME UJIU pa3/eiy.
IIpencraBieHne OLEHOYHOIO CPEJCTBA B OLIEHOUHBIX MaTepuaiax: KOMIIJIEKT KOHTPOJIbHBIX 3aJaHUM
10 BapuaHTaM.

Tect

Kparkass ~ xapakTepucTHKa  OLEHOYHOTO  CpEACTBA:  NPEACTaBIsieT  coOOl  cucremy
CTaHJapTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIIOIIYI0 aBTOMAaTU3UPOBAaTh MPOLEAYPY U3MEPEHUS YPOBHS
3HAHUH U yMEHHI 00yJaromerocs.

[IpencrapieHne OLEHOYHOTO CPEACTBA B OLEHOYHBIX MaTepuasax: crerudukanus 6aHka TEeCTOBBIX
3aJaHul
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