denepanbHOE TOCYIaPCTBEHHOE OOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIIETO 00pa30BaHUS
«Cankr-IlerepOyprckuii TocynapCTBEHHBIM XUMUKO-(apMaIleBTUICCKUN YHUBEPCUTETY
MunuctepcTsa 3apaBooxpanenust Poccuiickoit denepanyun

@aKynbTeT NPOMBIIIJIEHHON TEXHOJIOTUH JIEKAPCTB

Hayuno-o6pa3oBatenbHblii IeHTp Onou3ndecKux uccieaoBanuii B chepe dhapmarieBTUKA

MopnucaHo undposoit nognucsio: Gre0Y BO CNXOY
MWH3PABA POCCUM
DN: 1.2.643.100.4=120A37383133303435383735,
email=yulia.ilynova@pharminnotech.com,
1.2.643.3.131.1.1=120C323334373034313835353638,
1.2.643.100.3=120B3131373433353935393730,
1.2.643.100.1=120D31303337383238303239303037,
title=MNpopekTop no yue6Hoi pabote, o=Or6OY BO A ",’ p & >
CMNX®Y MAUH3APABA POCCUMW, street=YJ1 TPOGECCOPA \ $apuauesTMecKail yHMEEpOUTST
MOMOBA, IOM 14, NINT A, I=CaHkT-lNeTepbypr, st=78 . .
CaHkT-MNeTtepbypr, c=RU, givenName=0nus
leHHaabeBHa, sn=VnbnHosa, cn=Or60Y BO CNXQY
MWH3PABA POCCUN
Mata: 2023.07.25 11:46:40 +03'00'

PABOYAS ITPOT'PAMMA JTVCHUTIIMHBI (MO YJIA)

CaHkT-leTepbyprckui
I’OCyIJ,EpCTBeHHbIFi XUMUKO-

51.0.06 PU3UKA

Hamnpasnenue noarorosku: 18.03.01 Xumuyeckast TEXHOJIOTHS
[Tpoduns noaroroBku: [Ipon3BOACTBO TOTOBBIX JIEKAPCTBEHHBIX CPEICTB
®opMmbl 00yUYeHHS: OYHAS

KBanuduxanuus (creneHsp) BelTyckHUKa: bakanasp

I'on HaGopa: 2023
Cpoxk nosy4eHus: 00pa3oBaHMs: 4 roga
O0BeM: B 3aUETHBIX €IUHUIIAX: 6 3.€.

B aKaJleMHYECKUX yacax: 216 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 4YHcIie IpU paboTe ¢ 000pyI0BaHUEM U XUMUYECKUMU BEIIECTBAMU
3nams:
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-5.2/3u4 3HaTh OCHOBHBIE MPUHIUIBI PabOTHl U3MEPUTEILHOTO 00OPYIOBAHUS,
JeKallye B OCHOBE OTPEIEICHUS XapaKTEPUCTHK M CBOMCTB CHIPhsI U MaTE€PUAIOB.
OIIK-5.2/3u12 3HaTb OCHOBHBIE METOABI H3MEPEHUS U O00pabOTKH MOITYYEHHBIX
JTAHHBIX, C LEJIbI0 UX UCTIOIBb30BaHMS JUIs PEUICHUs TPOPEeCCUOHATBHBIX 3a1a4
Ymemo:
OIIK-5.2/YM8 YmeTh BBIOMpPATh U 0OOCHOBBIBATH BHIOOP (PU3UKO-XHUMHUECKOTO METO/Ia
UCCJIEIOBAHUS

OIIK-5.2/YM9 YMeTh MpOW3BOAUTH  MPSMbICE W KOCBEHHBIC M3MEPEHUS (PU3HUCCKUX
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

3namu:

OIIK-1.4/382 3Hath cniocoObl W3MEpeHHS (PU3NYECKUX BEIUYMH W XapPaKTEPUCTHK H
orpesieNieHUs MOTPEUTHOCTH U3MEPEHHH

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

OIIK-1.4/384 3HaTh METONBI U METOAMKH aHAJIM3a TOCTABIECHHBIX (PU3HUCCKUX 3a/1a4 1
CIOCOOBI €€ PeIIeHHs

OIIK-1.4/385 3Hare omTHUMAaJIbHBIE METONBI W METONUKHA aHajinu3a IIOCTaBIEHHBIX
(bU3MYEeCKUX 3a71ad U CITOCOOBI UX PeIICHUs

Ymems:

OIIK-1.4/YM2 VYMeTh NPUMEHATH OCHOBHBIE METOILI M METOAUKH aHaIu3a
MOCTaBJICHHBIX Y4eOHBIX 3aJ1a4 U BRIOUPATh CHOCOOBI UX PEILICHHS

OIIK-1.4/YM3 YMmeTb mpoBOAUTH 00PaOOTKY IKCIIEPUMEHTATBHBIX JaHHBIX

OIIK-1.4/YM4 VYMeTb TpOBOAWTH NPSIMBIE M KOCBEHHBIE H3MEPECHHS  (PU3NUECKUX
BEJIMYMH U XapaKTEPUCTHK U OMPENENSATh MOTPEIIHOCTH U3MEPEHUN 3HaUeHUN

OIIK-1.4/YM5 VYMerp THpUMEHATH  ONTHMAJbHBIE METOABl M METOIWKH aHalinu3a
MOCTaBJIEHHBIX (PU3NYECKHUX 3a/1a4 M CTIOCOOBI MX PEIICHHS

2. Mecro aucuumimHbl B cTpykrype OII
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Huctumnuaa (Monynb) b1.0.06 «®usnka» OTHOCUTCS K 00s3aTeNbHON 4YacTH 00pa3oBaTeNbHOM
IIPOrpaMMBbI U U3ydaeTcs B ceMecTpe(ax): 2.
[IpenimecTBytoUe TUCHUTUTHHBI (MIPAKTUKU) TIO CBSA3SIM KOMITETCHIIUH:
b1.0.03 OGmias n HeopraHuvdeckasi XUMUS,
[Tocnenyromuye AUCIUITUHBI (IPAKTUKH) TIO CBSA3SM KOMIICTCHIIHA:
b1.0.14 ApanmuTndeckass XUMHUS;
b1.0.20 KonnougHass XuMus;
b1.0.15 MarepuanoseneHue;
b1.0.07 Opranuueckas Xxumusi;
b1.0.16 OcHOBBEI XUMHUYECKOM TEXHOJIOTHH,
Bb3.01(1) IToaroToBka K 3aIIMTe U 3alIUTa BBITYCKHOW KBATH(DPUKAMOHHON pabOTHI;
b2.0.03(IT) mpousBoacTBEHHAS MPAKTHKA (HAyYHO-HUCCIIEA0BaTEIbCKas padoTa);
b1.0.19 Ilpoueccs! u annaparsl B IPOU3BOJICTBE TOTOBBIX JIEKAPCTBEHHBIX CPEACTB;
b1.0.30 TexHomorus »)XuaAKUX (MMapeHTepaTbHBIX ) JICKAPCTBEHHBIX (HOPM;
b1.0.21 TexHonorust MATKUX U alIUIMKAIIUOHHBIX JIEKAPCTBEHHBIX (HOPM;
b1.0.24 TexHonorust TBEpABIX JIEKAPCTBEHHBIX (HOPM;
b1.0.25 Texnonorus ¢urtonpenaparos;
b2.0.01(Y) yueOHnas mpakTrka (03HaKOMUTEIbHAs TIPAKTUKA);
b2.0.02(Y) yuebHas nmpakTuka (TeXHOIOrHUecKast (MPOSKTHO-TEXHOIOTHYECKasl) TPAKTHKA);
b1.0.23 ®Ou3nko-xuMHIECKHE METOALI aHAJIN3a;
b1.0.13 ®usndeckas XuUMus;
b1.0.12 DnekTpoTexHHKa ¥ MIPOMBIIICHHAS AIEKTPOHHUKA;

B mporecce u3y4eHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(PECCHOHAIBHON NeSTETbHOCTH
U PpEUICHUI0 TpodecCHOHANBHBIX 3aaad, npeaycmoTpeHHbix PI'OC BO u obpaszoBarenbHOI
IIPOrpaMMON.

3. O0bem AMCUMIVIMHBI M BUABI Y4eOHO# padoThI
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4. Conepxxanue TMCUUNIMHBI
4.1. Pa3nenbl, TeMbl JUCHUITHHBI U BU/IBI 3aHATHH
0=
:[E% S Eg
g | Z|E = = |5 S 3 %
s &8l | E =18 |22 E
]
2 2 2|8 = = |12 |88
= mO|5 3 3 S [S=|o 28
[<p]
HaumenoBanue pa3zzaena, TeMbl gs =2lg &l @ o |5 E =ES
— )
pazicia, =5(5¢|2Q| = = [BEg|2 8=

TTonrorosneno B cucteme 1C:Yuusepcurer (000001253) Crpanutia 4 u3 19



2 |5 E|S § | = | E g 2EEZ
o |5 |B 8 = S| 2| g |2 = o E &
315 ISsle |§|B|E|F |ExgE
M = B [ = = = O = & & E
Pasnen 1. Beenenue 12 2 2 8| OIIK-1.4
Tema 1.1. BBenenue. 12 2 2 8
Paznen 2. ®usnyeckue 0OCHOBDI 34 2 8 4 4| 16| OIIK-1.4
MEeXaHUKH OIIK-5.2
Tema 2.1. Mexanwuka. 16 4 2 2 8
Kunemarnka.
Tema 2.2. OCHOBHBIC 3aKOHBI 18 2 4 2 2 8
MEXaHUKU
Paznen 3. OcHoOBBI 38 2 8 4 8| 16| OIIK-1.4
MOJIEKYJISIPHOM (PU3HKH U OIIK-5.2
TEePMOIMHAMHUKH.
Tema 3.1. UneansHbIC Ta3bl. 18 4 2 4 8
Tema 3.2. OcHOBBI MOJIeKysipHOH | 20 2 4 2 4 8
CTaTUCTHKH.
Pasnen 4. dinekTpocraruka. 34 2 8 4 4| 16| OIIK-1.4
JIEKTPOMATHETH3M. OIIK-5.2
Tema 4.1. DnekTpocrarrka 16 4 2 2 8
Tema 4.2. DneKTpoMarHeTusm. 18 2 4 2 2 8
Pazngen 5. OnTuka 54 2 12 6/ 10| 24| OIIK-14
Tema 5.1. leomeTpuueckas 16 4 2 2 8| OIIK-5.2
OIITHKA.
Tema 5.2. BonHoBas onTHka. 18 4 2 4 8
Tema 5.3. KBanToBas onTuka. 20 2 4 2 4 8
Pa3gen 6. 1eMeHTHI KBAHTOBOM | 19 2 1 2 4| 10| OIIK-1.4
(pusnkn.
Tema 6.1. DneMeHTHI KBAHTOBOM 19 2 1 2 41 10
busuKy.
HUroro 191 2 8 1| 36| 22| 32( 90

4.2. Conep:kaHue pa3aejioB, TeM JUCHHUIIIMH U (JOPMBI TeKyIIero KOHTPOJIA

Pa3zoen 1. Beeoenue

Tema 1.1. Beeoenue.

[Mpenmer ¢usuxu. [IpuHmun npuyuHHOCTH. CBA3b PU3UKHK C OMOJIOTHEH, MEIUIIMHOW U JAPYTHUMHU
Haykamu. CoBpeMeHHass ¢u3uka B (hapMaleBTUYECKUX HCCIIEAOBATEIbCKUX J1a00OpaTopusax, Ha
dapmnponsBozacTBax. Pusnka B Ouonornn Dusznyeckue XapaKTepUCTUKU OHOJIOTHYECKUX CUCTEM.
OObexTbl n3yueHus: oOnodusuku. buodusmka MakpoMoJIeKyl, KIETOK, OpraHU3Ma.

Texymui KOHTPOJIb

MuHnmaneHbll | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCIIEITHBIN 0asut Gamn
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 5
KoHTposb camocTosiTebHON paboThI 4
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Pa3zoen 2. Duzuueckue ocnoevlt mexanuxku

Tema 2.1. Mexanuxa. Kunemamuxa.

W3mepenuss u u3Mepumoctb. CHCTEMBI KOOpPIMHAT M CUCTEMbl oTcuera. [Iokoil M JABHKEHUE.
KonmnuectBo nBukeHuss OTHOCUTENBHOCTD IBWKEHU. KMHEMaTHka MNOCTynareiabHOro JIBUKEHUS U
BpaLCHUS MaTEPUAIBHON TOYKH.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTICIITHBINA Oai Oain
3amura oT4éTa 1o 1aboparopHoit paboTe 20
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 15
KoHTposb camocTosTebHON paboThI 8

Tema 2.2. OcHogHble 3aKOHbI MEXAHUKU

[IpyHuun npuumHHOCTH. JIBW)KEHHE Moxa AeWcTBHEM cuibl. Buael cuin.  3axkonsl HbroToHa.
I'paBuTanonHble cuibl.  MoOMEHT cuibl. MOMEHT MHEpIHH. DHeprus M paboTa B MEXaHHKE.
3aKOHBI COXPAHEHHUS SHEPTUU U MMITYJbCA U UX CBSI3b C IMPOCTPAHCTBOM M BpEMEHEM. YIPyroe u
HEYINpyroe CTOJIKHOBEeHHE Tell. [IpHHINI HAaMMEHBIIETO 1EHCTBUS.

Texymui KOHTPOJIb

MuHnmaneHbli | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCTIEITHBIA 0asut Gamn
Tect 50
3amura oT4éTa 1o 1aboparopHoit paboTe 20
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 15
KoHTposb camocTosTebHON paboThI 8

Pazoen 3. Ocno6vl MONEKYNAPHOU PUUKU U MEPMOOUHAMUKU.

Tema 3.1. Hoeanvuvie casbl.

Pazmepbl, BpemeHa ©W BHEpruM B  MHUpPE MOJEeKyld. ['a3oBble  3akOHBI  YpaBHEHUE
MenneneeBa-Knaneiipona. Temneparypa u BHYTpeHHsA 3Heprus razoB. [laBmenune. OcMoTHuecKkoe
napienne. Maeanbubie ra3pl. OCHOBHOE YpaBHEHHE MOJICKYISPHO-KMHETUYECKOW TEOPUHU. 3aKOHBI
M30MPOIIECCOB B HAealbHBIX Trazax. Ocmormueckoe maBieHue. PabGora u Teriora. 1 Hawano
TEPMOAMHAMUKH. TemIoeMKOCTh TpHU  Pa3IMYHBIX  YCIOBHSX. OHTpONUsA. 2-€  Hayaio
TepMoauHaMUKH. OTIWYKS peaIbHBIX Ta30B OT U€aIbHON MO/eNH. YpaBHeHHe Ban-nep-Baanbca.

Texymui KOHTPOJIb

MuHnmaneHbll | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCIIEITHBIN 0asut Gamn
3ammTa oT4éTa 1o Ja00paTOPHOM paboTe 20
[Tocemenne yueOHbIX 3aHATHH (0aITbHO-PEHTHHIOBAs CUCTEMA) 15
KonTpoas camocTosTenbHON paboThI 8

Tema 3.2. OcHoB8bl MONEKYNAPHOU CIAMUCIUKU.
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CrarucTuyeckue METOJbl MCCIEOBAHUS CIIOXKHBIX CHUCTeM. 3akoH Oospmmx uucen. CKOpOCTH
monekyn. Pacnpenenenune Makcemna. Pacnpenenenue bonbimana. bapomerpuueckas ¢dopmyna.
DOKCHEepUMEHTAIBbHOE ONpEACNICHHEe CKOPOCTH MoJjekyn. SBnenus mnepenoca. duddysus. 3axon
Quka. [Iudpdysus kak ciaydaiiHoe OmyxnaHue. 3aBUCHUMOCTb Koddduimenta audpdy3uun ot
TEMIIEpaTypbl U MOJISIPHOU Macchl. Bsaskocts. Temnonepenaya.

Texymui KOHTPOJIb

MuHuManeHbl | MakcumanbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIEITHBIA 0asut Oamn
Tect 50
3amura oT4éTa 1o 1abopaTtopHoit paboTe 20
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 15
KoHTposb camocTosiTenbHON paboThI 8

Pazoen 4. dnekmpocmamuka. IneKmpomazHemusm.

Tema 4.1. Dnekmpocmamuxa

ONeKTpUYeCKuil  3apsna. Onekrpuueckoe mone. HampspbkenHocts. I[lorenmman. PaGora mo
MEePEMENICHUIO 3apsa. DJIEKTPUYECKUM KOHAEHCATOP. DNEKTPUUYECKU Iunoib. [lome mumorns.
[Tonsipubie Monekyabl. [Tonsipuzanus HEMOISAPHBIX MOJIEKYJl. B3auMoaencTBue MOHOB, MOISPHBIX U
HETIOJISIPHBIX MOJIEKYJI B pacTBOpe. DiekTpudecakuii Tok. 3akoH Oma. 3akoHsl Kupxroda.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTICIITHBINA Oai Oain
3amura oT4éTa 1o 1aboparopHoi paboTe 20
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 15
KoHTposb camocTosTebHON paboThI 8

Tema 4.2. DnexkmpomacHemusm.

MaruutHoe  mnosne.  3akoH  buo-Casapa-Jlamnaca. Cuna  Jlopenna. Cuna  Ammepa.
Macc-cnekrpomerpusi. CBsi3b NEKTPUUECKUX U MarHUTHBIX SIBJICHUH. SIBIE€HUE 3JIEKTPOMAarHUTHON
MHAYKIMHA. MTHAYKTHBHOCTD IPOBOJHUKA.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI .
YCTCITHBINA Oai Oan
[Tocemenne yueOHbIX 3aHATUH (0aITbHO-PEHTHHIOBAs CUCTEMA) 15
KonTpoas camocTosTenbHON paboThI 4

Pa3zoen 5. Onmuxa

Tema 5.1. 'eomempuueckas onmuxa.

DJeMEHTHI T€OMETPUUECKON ONTUKU. 3aKOHBI OTpasKeHUs, IpeaoMiieHus cBeTa. [lonHoe BHyTpeHHEee
orpaxkeHue. Ilokazarenb NpenoMieHHsT M CKOPOCTh cBeTa B cpene. Pedpakxromerpus. JIMH3BL
[TocTpoenune u300pakeHuil MpH MOMOIM TOHKHX JIMH3. XOJ JIy4el B MUKPOCKOIIE.

Texyuuii KOHTPOJIb

MunumanbpHbI |MakcuMaibHBII

Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
(bopma) PO, P YCIICIIHBINA Oast 6armt

3amura oT4éTa 1o 1abopaTropHOit paboTe 20
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[Tocemenne yueOHbIX 3aHATHH (0aITbHO-PEHTHHIOBAs CUCTEMA) 15

KonTpoas camocTosTenbHON paboThI 8

Tema 5.2. Bonnosas onmuka.

DneKTpOMarHuTHBIE BOJIHBI (cBeToBBIC). [lomspusanus cBeta. 3akoH Mamtoca. [lonspusanus cBera
Mpy OTpakeHUU. BpallieHne miockocTu nojsipuzanuu. 3akoH bro.

HNutepdepentius BomH. KorepentHocTh. OmnrtHueckass pa3HocTh xoxa. HaTepdepomerp Penes.
Pedpaxromerpus. Onwbit FOHTa Mo uaTepdepeHuu ot AByx menei. Judpaxmus. JudpakinmnonHas
pemetka. ®opmyna audpakuuonHoit pemetku. [lormomenne cBera. 3akon byrepa. Koaddunuent
nornonieHus. 3akoH bepa. 3akon byrepa-JlamGepra-bepa. PaznoxkeHne moanxpoMaTHYeCcKOro cBeTa
B CIIEKTP C MOMOIIBI0 TUGPaKIIMOHHON peneTku. [lonydyeHne crekTpoB UCIyCKaHUs U OTIOIEHUSI.
CnekTpalibHbIN aHATU3.

Texyuuii KOHTPOJIb

MunuManbeHblid | MakcuManbHbINA
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTICIITHBINA Oai Oan
3amura oT4éTa 1o 1aboparopHoit paboTe 20
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 15
KoHTposb camocTosiTebHON paboThI 8

Tema 5.3. Keanmosas onmuxka.

KBaHTBI 1 POTOHBI TEKTPOMArHUTHOTO H3JTyUEHHUS.

dotorddext. Bonsr-amnepHas xapakrepuctuka (porosneMenTa. 3akoHbl porodddexra. YpaBHeHHE
OiHiuTeitHa 115 porodpdexra.

W3nydyenne abcomoTHO yepHOro tena. 3akoH Kupxroda. Crekrp nmiimydeHHus aOCOITIOTHO YEPHOTO
Tena. 3aKOHBI U3Ty4YeHUs1 a0COTIOTHO YEPHOTO Tea.

Mopnens bopa aroma Bomopona. CriekTp M3iIydeHus aroMMmapHoro Bozpopona. @opmyna Punbepra.
JIromuHeCHeHIA.

Texymui KOHTPOJIb

MuHnmaneHbli | MakcumanbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIE MaTEPHAITBI N
YCIIEITHBIA 0asut Gamn
Tect 50
3amura oT4éTa 1o 1abopaTropHoi paboTe 20
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 15
KoHTposb camocTosTebHON paboThI 8

Pazoen 6. dnemenmul Keanmoegoil uzuku.

Tema 6.1. Dnemenmul K8aHMOBOU PuzUKLU.

[TpuHIIMTT KOPITYCKYJISIPHO-BOJIHOBOTO Jyaidu3Ma. BeposSsTHOCTHBIN MOAXO/ MTPU ONMUCAHUU SIBJICHUN B
KBaHTOBOW MexaHuke. OmnbIThl MO0 AU(PpPAKIUK dJIeKTpoHOB. BomuoBas dyskiua. [TpuHIun
HeonpeneneHHOCTH [ei3enOepra. OObsICHEHHME TIOCTY/IaTOB bopa Ha OCHOBE BOJHOBBIX
MPEACTaBICHUH 0 mpupoAe ekTpoHa. YpaBHenue lllpenunrepa. Penienve ypaBHeHHs mipearuHTepa
JUTst atomMa Bojioposia. [ToHsTHE AIIeKTPOHHBIX OpOUTaIeH.

Texyuuii KOHTPOJIb

MuHumanbHbIi | MakcuMaabHbBIN
Bun (hopma) KOHTpOIIS, OIIEHOUHBIE MaTepUaIbI .
YCTEITHBINA Oai Oan
Tecr 50
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 10
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KoHTposb camocTosiTeIbHON paboThI 8

4.3. Conep:xaHue 3aHATHI CEMHUHAPCKOIO THIIA.

Ounas ¢popma o0yuenusi. Koncyabrauuu B nepuon ceccuu (2 4.)
Pa3nen 1. Beenenue
Tema 1.1. Brenenue.

Pa3zgen 2. ®usnuyeckue 0CHOBbI MEXAHUKHU
Tema 2.1. Mexanuka. Kunemaruka.

Tema 2.2. OCHOBHEBIE 3aKOHBI MEXaHUKH

Pasznen 3. OcHOBBI MOJIEKYJIAPHONH GU3NKH M TEPMOJUHAMHUKH.
Tema 3.1. UneanbHble Ta3bl.

Tema 3.2. OcCHOBBI MOJIEKYJIIPHON CTATUCTUKH.

Pasnes 4. dnekTpocTraTtuka. JJIeKTPOMATHETH3M.
Tema 4.1. DnekTpocTarrka

Tema 4.2. DeKTpPOMAarHeTU3M.

Pazgen S. OnTuka
Tema 5.1. ['eomeTpuueckas onTHka.

Tema 5.2. BomHoBag onTuka.
Tema 5.3. KBaurtoBas onTHka.

Pa3nen 6. DnemMeHTbI KBAaHTOBOM GuU3MKH. (2 4.)
Tema 6.1. DnieMeHTHI KBaHTOBOU GU3HKH. (2 9.)

1. KOHCYJIBT&I_II/IH IO CJIOKHBIM BOIIPpOCaM OCBOCHUSA JUCHUIIIMHBI U ITOATOTOBKHU K HpOMC)KyTO‘IHOfI
arrecranuu.

4.4. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuennsi. Koncyabranum B nepuos Teopernyeckoro odyyenus (8 4.)
Pasnesn 1. BBegenne
Tema 1.1. Beenenue.

Paznen 2. ®uzndeckne 0CHOBbI MEXaAaHUKH (2 4.)
Tema 2.1. Mexanuka. Kunnemaruka.

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

1. KoncynbTamuu 1o MOPSAKY BBIOJHEHUS CaMOCTOSATENbHONM paboThl B ¢GopMe JOMAIIHETO
3a/laHusl.
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Pasnes 3. OcHOBBI MOJIEKY/ISAPHON (PU3NKH M TEPMOAMHAMMKH. (2 4.)
Tema 3.1. UneanpHble ra3pl.

Tema 3.2. OCHOBBI MOJICKYJIIPHOUM CTaTHCTHKH. (2 4.)
1. KoHcynbTammu 1o TOPSIKY BBIOJHEHUS CAaMOCTOATENBbHOM paboThl B (hopMe JTOMAIIHETO
3aJ1aHus.

Pasnes 4. dnekTpocraTtuka. JJIeKTPOMarHeTusM. (2 4.)

Tewma 4.1. DnekTpocrarrka

Tema 4.2. DnekrpomaraeTusm. (2 4.)
1. KoHcymbTammu 1o TOPSJIKY BBIOJHEHUS CAaMOCTOATENBbHOM paboThl B (hopMe JTOMAIIHETO
3aJ1aHus.

Pazgea 5. OnTuka (2 4.)

Tema 5.1. [eomeTpuyeckast onTuka.

Tema 5.2. BonHoBas onTHKa.

Tema 5.3. KBanToBas onruka. (2 4.)
1. KoHcynbTammu 1o TMOPSIKY BBIIOJHEHUS CaMOCTOATENBbHOM paboThl B (hopMe JTOMAIIHETO
3aJ1aHus.

Pasnes 6. DineMeHTHI KBAHTOBOM (U3UKH.

Tema 6.1. D1eMeHTHI KBAaHTOBOH (hH3HKHU.

4.5. Conep:xaHue 3aHATHII CEMHMHAPCKOIO THIIA.

Ounas ¢popma o0yuenusi. Jlaboparopusie 3ansaTus (36 4.)
Pa3nen 1. Beenenue
Tema 1.1. Brenenue.

Paznen 2. ®usnveckue 0OCHOBbI MeXaHUKH (8 4.)

Tema 2.1. Mexanuka. Kunemaruka. (4 4.)
1. Beimonuenue 1aboparopHoOi pabOTHI IO TEME 3aHSATHSL.
2. 3ammTa oT4eTa MO BBIOJHEHHOM JaboparopHoi pabote. OTBETH Ha KOHTPOJIBHBIE BOIIPOCHI MO
TEME 3aHATUS.

Tema 2.2. OCHOBHBIE 3aKOHBI MEXaHUKH (4 4.)
1. Beimonuenue 1aboparopHoOi pabOTHI IO TEME 3aHATHSL.
2. 3ammTa oT4eTa MO BBIOJHEHHOM JaboparopHoi pabote. OTBETH Ha KOHTPOJIbHBIE BOIIPOCHI MO
TEME 3aHATUS.

Pazznen 3. OcHOBBI MOJIEKYJISAPHONH (U3NKH M TEPMOAUHAMUKH. (8 4.)

Tema 3.1. UneanbHbie rasel. (4 4.)
1. BeimonaeHue 1aboparopHoii pabOTHI 10 TEME 3aHSTHS.
2. 3amuTa oTuYeTa MO BBHIMOJHEHHOM J1abopaTtopHoi padoTe. OTBETHI Ha KOHTPOJIBHBIC BOMPOCHI 1O
TeMe 3aHATHS.

Tema 3.2. OcHOBBI MOJIEKYJIIPHON CTaTUCTUKH. (4 4.)

1. BeimonaeHue 1aboparopHoii pabOThI 1O TEME 3aHSTHS.
2. 3amuTa oTuYeTa MO BBHIMOJHEHHOU JlabopaTtopHoi padoTe. OTBETHI Ha KOHTPOJIBHBIC BOMPOCHI TIO
TEeMe 3aHATHS.

Pasnes 4. dnekTpocrartuka. JjieKTpoMaraeTusm. (8 4.)

Tema 4.1. Dnekrpocraruka (4 4.)
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1. BeimonHeHue 1aboparopHoii pabOTHI 1O TEME 3aHSTHSL.
2. 3amuTa oTYeTa IO BBHIMOJHEHHOM JlabopaTtopHoi padoTe. OTBETHI Ha KOHTPOJIBHBIC BOMPOCHI 1O
TeMe 3aHATHS.

Tema 4.2. DnekrpomaraeTusm. (4 4.)
1. Pemenue 3amad 1Mo TeMe: MArHUTHOE TIOJIE JJIEKTPUUYECKOTO TOKA MPHUHIUIT CYTEPIIO3UIIHH
MAarHUTHBIX MOJIEH.
2. Pemenne 3amay mo Teme: cuina Ammnepa, cuna Jlopenmna, J[BuwkeHHe 3apsHKEHHBIX YacTHIL B
MEKTPUUECKOM T10JIC, B3aUMOJICHCTBHE MPOBOITHUKOB C TOKOM.

Paznen 5. OnTuka (12 4.)

Tema 5.1. 'eomerpuueckas ontuka. (4 4.)

1. BeimonaeHue 1aboparopHoii pabOTHI 110 TEME 3aHSTHSL.
2. 3amuTa oTuYeTa MO BBHIMOJHEHHOU JIabopaTtopHoi padoTe. OTBETHI Ha KOHTPOJIBHBIC BOMPOCHI TIO
TeMe 3aHATHS.

Tema 5.2. BoaHoBast ontuka. (4 4.)

1. BeimonaeHue 1aboparopHoii pabOTHI 10 TEME 3aHSTHS.
2. 3amuTa oTYeTa MO BBHIMOJHEHHOU J1abopaTtopHoi padoTe. OTBETHI Ha KOHTPOJIBHBIC BOMPOCHI 1O
TeMe 3aHATHS.

Tema 5.3. KBantoBas onrtuka. (4 4.)

1. BeimonaeHue 1aboparopHoii pabOThI 1O TEME 3aHSTHS.
2. 3amuTa oTYeTa IO BBHIMOJHEHHOM JlabopaTtopHoi padoTe. OTBETHI Ha KOHTPOJIBHBIC BOMPOCHI TIO
TeMe 3aHATHS.

Pasnes 6. DineMeHTHI KBAHTOBOM (U3UKH.
Tema 6.1. D1eMeHTHI KBAaHTOBOU (hH3HKH.

4.6. Conep:xanue 3aHATHI JIEKIITMOHHOTO THIIA.

Ounas ¢popma o0yuenus. Jlekuuu (22 4.)

Paznen 1. Beenenue (2 u.)

Tema 1.1. Beenenue.
(24.)
1. lIpeamer ¢usuxu. [Ipunuun npuanHHOCTUH. CBA3bH (PU3UKU C OMOJIOTHEH, MEIUIIMHON U APYTHMHU
Haykamu. CoBpeMeHHast ¢u3uka B (hapMaleBTUYECKUX HCCIIEAOBATEIbCKUX J1a00OpaTopusax, Ha
dapmnponsBozacTBax. Pusnka B Ouonornn Ddusznyeckue XapaKTepUCTUKU OHOJIOTHYECKUX CUCTEM.
OObexTbl n3yueHus: Onodusuku. bruodusmka MakpoMoJIeKyl, KIETOK, OpraHU3Ma.

Paznen 2. ®usnveckue 0CHOBbI MeXaHUKH (4 4.)

Tema 2.1. Mexannka. Kunemaruka. (2 4.)
1. Cucrembl koopauHarT U cuctembl oTcuera. [lokoit u paBumxkeHue. KonmdyecTBO ABUKEHUS
OtHocurenbHOCTh  JBHXEHUS. KuHemaruka IIOCTYIIATEJIbHOTO  JBIKEHHMSI M BpALICHUS
MaTepuaabHON TOUKU. BUIbI IBHKEHUS: pABHOMEPHOE U PaBHOYCKOPEHHOE.

Tema 2.2. OCHOBHBIE 3aKOHBI MEXaHUKH (2 4.)
1. IlpuHuun npuyvHHOCTH. JIBWKeHWe mon JedcTBUEM cuibl. Buabl cun. 3axonsl HproToHa.
I'paBuTanonHble cuibl.  MoOMEHT cuibl. MOMEHT MHEpIHMH. DHeprus W paboTa B MEXaHHKE.
3aKOHBI COXPAHEHHUS! SHEPTUU U MMITYJbCA U UX CBSI3b C IPOCTPAHCTBOM M BpEMEHEM. YIPyroe u
HEYIIPYroe CTOJIKHOBEHHE Teil. [IpuHIMN HaMMEHbIIEro 1eHCTBUS.

Pasnes 3. OcHOBBI MOJIEKY/ISAPHON (PU3NKH M TEPMOAMHAMMKH. (4 4.)

Tema 3.1. UneanbHble ra3sl. (2 4.)
1. Pa3smepbl, BpemMeéHa W DSHEpPruM B MHUpPE MOJEKYyl. [a30Bble 3aKkOoHbl YpaBHEHHE
MenneneeBa-Knaneiipona. Temneparypa u BHyTpeHHsIs 3Heprus ra3oB. [laBnenune. OcMoTHueckoe
nasieHue. MneanpHble ra3pl. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONW TEOPHH. 3aKOHBI
M30TMPOLIECCOB B HAEaNbHBIX razax. Ocmoruueckoe namineHue. Pabora u Temora. 1 Hawano
TEPMOAMHAMUKH. TEII0EMKOCTh IPU PA3IMUHBIX YCIOBUIX. DHTPOMUS. 2-€ Ha4aJI0
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TepMoauHaMUKH. OTIWYKS peaIbHBIX Ta30B OT U€aTbHON MO/eNH. YpaBHeHne Ban-nep-Baansca.
Tema 3.2. OcHOBBI MOJIEKYJIIPHON CTAaTUCTUKH. (2 4.)

1. CrarucTUyecKue METOABl MCCIECIOBAHUS CIOKHBIX CHCTEM. 3aKOoH Oombimux yucen. CkopocTu
Mosiekyn. Pacnpenenenne MakcBemia. Pacnipenenenne bombrmana. bapomerpuueckas dopmyna.
DKCTIEpUMEHTAIBHOE OIpeNesieHne CKOpOCTH MoJieKyn. SBneHus mepenoca. uddysus. 3akon
Ouka. Jludpdy3us kak ciydaitHoe Omyxmanue. 3aBUCHUMOCTh Kodhdumuenta muddys3uu ot
TeMIepaTypbl U1 MOJISIpHOUM Macchl. Bsskocts. Termonepenaya.

Paznen 4. JaekTpocTaTtuka. JjieKTPOMarHeTusm. (4 4.)
Tema 4.1. Dnekrpocraruka (2 4.)

1. Dnexrpuueckuii 3apsan. Onekrpudeckoe mojie. Hampsokennocts. Ilotenmuman. PaGora mo
MEPEMENICHUIO 3apsfa. DJIEKTPUUYECKUN KOHAEHCATOP. DNEKTpUUYECKU Iumnoib. [lome mumorns.
[Tonsipubie Monekyabl. [Tonsipuzanus HEMOASAPHBIX MOJIEKY/. B3auMoaencTBue MOHOB, MOISIPHBIX U
HETIOJISIPHBIX MOJIEKYJI B pacTBope. DiekTpudecakuii Tok. 3akoH Oma. 3akoHsl Kupxroda.
Tema 4.2. DnekrpomaraeTusm. (2 4.)

MaruutHoe nose. 3akoH buo-Caapa-Jlamiaca. MarauTHoe mose NpOBOAHMKOB ¢ TokoMm. Cuia
Jlopenua. JIBu>keHue 3apspKEHHBIX YacTUL] B MarHUTHOM mnose. Macc-cnektpomerpus. Cuia
Amrnepa. B3auMonelicTBue MpOBOIHUKOB C TOKOM. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH. [IpaBuio
Jlenna. SIBneHne camonHAyKUHUUA. HIYKTUBHOCTD IIPOBOJHUKA.

Pazgen 5. Ontuka (6 4.)
Tema 5.1. 'eomerpuueckas ontuka. (2 4.)
1. DnemeHTBl TreOMETpPUYECKON ONTHKU. 3aKOHBI OTPaKEHMs, IpesomiieHus cBeTta. [lonHoe

BHyTpeHHee oTpaxeHue. [lokasarenp mpenomieHHs U CKOPOCTh CBeTa B cpere. Pedpakromerpusi.
Jlunssl. [Toctpoenne n300paXkeHU MpU MOMOIIM TOHKHUX JIMH3. XO[ JIy4eil B MUKPOCKOTIE.

Tema 5.2. BomnoBast ontuka. (2 4.)
1. DOnexrpoMarHuTHbie BoJIHBI (cBeToBhI€). [lomsipuzanus certa. 3akoH Mamtoca. Ilonsipuzanms
CBETa NP OTpakeHUU. BpallleHne NiaoCKoCTH MOSPU3aLUU ONTHUYECKH aKTUBHBIMU BEILECTBAMHU.
3axoH buo.
Wntepdepennust BonH. KorepentHocTs. OnTHueckas pasHocTh xoma. Murtepdepomerp Penes.
Pedpaxromerpus. Onbit FOHra no unrepdepenuuu ot n8yx meneil. Audpaxnus. AudpaxinponHas
pemetka. @opmyna nudpakunonnoit pemerku. [lormomenue cera. 3akon byrepa. Koadduuument
norouieHus. 3akoH bepa. 3akon Byrepa-JlamGepra-bepa. PaznoxeHne moiamxpomMaTHuecKoro cBeTa
B CHEKTP C MOMOIIBIO TUPPAKIUOHHOM pemeTku. [lomyueHne CneKTpoB UCITyCKaHUS U TTOTTIOIEHHS.
CriekTpanbHblil aHAJIN3.

Tema 5.3. KBanToBas onruka. (2 4.)
1. Ksautel u (OTOHBI dneKTpoMarHuTHOro usnydeHus. Doroaddexr. Bonpr-ammepHas
XapakTepucTuka ¢poroaneMeHTa. 3akoHbl potorddexra. YpaBHeHue DiHITeitHA 1151 poToddhdekra.
W3ny4yenne abcomoTHO yepHOoro tena. 3akoH Kupxroda. Crekrp msimydeHHus aOCOIIOTHO YEPHOTO
Tena. 3akoHBl HM3JIydeHHUs abcomoTHO 4YepHoro tena. Moxpens bopa aroma Bomopona. CrekTp
U3Iy4YeHus: aToMMapHoro Bogopoaa. @opmyna Punbepra. JlroMmuHecieHIus.

Pa3nen 6. DnemMeHTbI KBAaHTOBOM Gu3MKH. (2 4.)

Tema 6.1. DnieMeHTHI KBaHTOBOU GU3HKH. (2 9.)
1. IlpuHUOMD KOPIYCKYJISPHO-BOJIHOBOIO Jyajnu3Ma. BeposSTHOCTHBIM NOAXOA NpH ONHMCAHUU
ABJICHUHA B KBAaHTOBOW MexaHuke. OmbBITHI MO AUDpaKuu >IeKTPOHOB. BomHoBas QyHKIHS.
[Tpuniun HeomnpenenenHoctu leiizendepra. OObsicHeHHE MOCTYIAaTOB bopa Ha OCHOBE BOJIHOBBIX
IIPEACTABICHUM O IPUPOAE dIeKTpoHa. YpaBHeHue llpenunrepa. Pemenue ypaBHeHus wpeauHrepa
11t atoMa Bogoposa. [ToHsTHe 3JeKTPOHHBIX OpOuTaNeH.

4.7. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuenus. [lpakrnueckue 3anstus (32 4.)
Pa3nen 1. Beenenue (2 4.)
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Tema 1.1. Beenenue.
(24.)
1. Benenwue. [Ipenmer ¢usuku. [punnun npuunaHocTd. CBA3b GU3MKU ¢ OMOIOTHEH, MEIUITTHON
U IpyrumMu Haykamu. Du3ndeckue XapaKTepUCTHKU OMOIIOTHYEeCKHX cUCTeM. OOBEKThl M3ydeHUs
onoprsuku. apMaKOKHHETUIECKAs] MOJICTb.

Paznen 2. ®uzndeckne 0CHOBbLI MeXaHUKH (4 4.)

Tema 2.1. Mexanuka. Kunemaruka. (2 4.)
1. pemienue 3ana4 no teme: Kunemarnka. 3akoHbI IBUKEHUS.

Tema 2.2. OCHOBHBIE 3aKOHBI MEXAHUKH (2 4.)
1. Pemrenue 3aa4 no TeMe: 3aKOHBI COXPAHEHUS! YHEPTUN U UMITYJIbCA B MEXAHUKE.

Pasnes 3. OcHOBBI MOJIEKY/ISAPHON (U3NKHN M TEPMOAMHAMMKH. (8 4.)

Tema 3.1. UneanbHble ra3sl. (4 4.)
1. pemienue 3ama4 no teme: I'a30Bble 3aKkoHbI YpaBHeHHEe MenzeneeBa-Knanelipona. Temneparypa
U BHYTpPEHHss 3Heprus razon. JlaBnenue. Ocmornueckoe nasieHue. MneanbHbie razpl. OCHOBHOE
YpPaBHEHHE MOJIEKYISIPHO-KUHETUUECKON Teopuu. 3aKOHbI H30IPOLECCOB B HICAIbHBIX TIa3ax.
OcmoTudecKkoe AaBlICHUE.
2. pemeHue 3amay mo Teme: Pabora u TemyoTa MpH pPasNUYHBIX H30Mpoleccax. 1 Havaio
TEPMOAMHAMUKH. TEIIOEMKOCTh IPU  Pa3IMUYHBIX  YCIOBHSX. OHTpONHUsA. 2-€  Hayajuo
TEPMOJUHAMUKH.

Tema 3.2. OcHOBBI MOJIEKYJIIPHON CTAaTUCTUKH. (4 4.)
1. Pemienue 3amau mo teme: Ckopoctu Monekyl. Pacnpenenenne Makcpemia. Pacnpenenenue
Bbonwsimana. bapomerpuueckas dhopmyina.
2. Pemenne 3ama4 o teme: SABnenus nepenoca. Judodysus. Bsaskocts. Termmonepenaya.

Pasnes 4. dnekTpocrartuka. JjieKTpoMarHeTusm. (4 4.)

Tema 4.1. Dnexkrpocraruka (2 4.)
1. Pemenue 3amau mo teme: Onekrpuueckoe mnoine. Hampsokennocts. [lotenmman. PaGora mo
MEPEMEIICHUIO 3apsia. DNEKTPUUECKUNA KOHJIEHCATOp. DNeKTpudecakuii Tok. 3akoH Oma. 3aKOHbI
Kupxroda.

Tema 4.2. DnekrpomaraeTusm. (2 4.)
1. Pemienue 3agay 1o teme: SIBIeHHE IEKTPOMAarHUTHOM WMHIYKIMH, 3akoH dapanes, NpaBUIIO
Jlenua, siBneHue CaMOMHAYKIMU, UHAYKTUBHOCTb ITPOBOAHHUKA.

Pazaen 5. Ontuka (10 4.)

Tema 5.1. 'eomerpuueckas ontuka. (2 4.)
1. Pemenue 3amau mo Teme: 3aKOHBI OTpa)KE€HUs, IpejJoMieHUs cBeTa. IlomHoe BHyTpeHHee
orpaxenue. [loctpoeHne n300pa>keHU IpY TOMOIIH TOHKUX JIMH3.

Tema 5.2. BonHoBast ontuka. (4 4.)
1. Pemenne 3amau mo teme: Ilonspusamusa cera. 3akoH Mamtoca. [lomsipuzanusi cBeta mnpu
OTpakeHUU. BpaleHue miockocTy noyisipu3aliy ONTHYECKU aKTUBHBIMHU BellleCTBAaMU. 3aKOH bro.
2. Pemenue 3amau o teme: Ilornmomenne cBera. 3akon byrepa. Koaddumment nornomenus. 3akon
bepa. 3akon byrepa-JlamOGepra-bepa. IlomydeHne CHEKTpOB UCHMYyCKaHWS H  TOMIOIICHHS.
CnexkTpalibHbIN aHATU3.

Tema 5.3. KBantoBas onruka. (4 4.)
1. Pemenue 3amau mo teme: dotosrdpdexr. Bompr-ammepHas xapakrepucTuka ¢(OTOIIEMEHTA.
3akonbl poTorddekra. YpaBHenue DitHmTerHa 11 portodrddexTa.
Nznydyenune abcomoTHO depHOTo Tena. 3akoH Kupxroda. CrnekTp m3mydeHus aOCOIIOTHO YEPHOTO
Tena. 3aKOHBI U3JTy4eHHUs1 aOCOIOTHO YEPHOTO Tela.
2. Pemenne 3amay mo teme: Monenbs bopa atoma Bomopona. CHEKTp HM3JIyYEHHUsS aTOMMAapHOTO
Boopona. ®opmyna Puabepra. JlromuaectieHums.

Pazjies 6. JineMeHTHI KBAaHTOBOM puU3NKHU. (4 4.)
Tema 6.1. DneMeHTHI KBaHTOBOU (hU3HKH. (4 4.)
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1. Pemienue 3amau mo teme: [IpUHIUIT KOPMYCKYJISAPHO-BOIHOBOTO Ayaln3Ma. BeposTHOCTHBIM
MOJAXOJ NPHU OMUCAHUM SIBICHUH B KBAaHTOBOM MexaHuKe. ONbITHI MO AU(PPAKIUU SIEKTPOHOB.
Bomnoas dynknus. [Ipunnun neonpenenennocTu [ eitzendepra.

2. Pemienue 3anau no teme: PenieHne ypaBHeHUd MIpeIUHrepa g atoMa Bogopoaa. Ilocrpoenue s-
u h- opburaseii Ha ocHoBe pemienus ypaBuenus [llpenurepa.

4.8. Conep:kanue caMOCTOATEJbLHOH Pad0THI 00yYAIOIINXCS

Ounas ¢popma o0yuenusi. CamocrositesibHast padora crynenra (90 4.)
Pa3nen 1. Beenenne (8 4.)

Tema 1.1. Beeneuue.
(8 4.)

Pa3nen 2. duzuveckue 0CHOBBLI MexaHUkH (16 4.)
Tema 2.1. Mexanuka. Kunemaruka. (8 4.)

Tema 2.2. OCHOBHBIE 3aKOHBI MEXAHUKH (& 4.)

Pa3gen 3. OcHOBBI MOJIeKyIApHO# (pU3NKH 1 TepMoaMHAMUKH. (16 41.)
Tema 3.1. UneanbHble ra3sl. (8 4.)

Tema 3.2. OCHOBBI MOJICKYJIIPHOUM CTaTHCTHKH. (8 4.)

Pa3zneua 4. daexkrpocraruka. JiekTpoMardeTusM. (16 4.)
Tema 4.1. Dnekrpocraruka (8 4.)

Tema 4.2. DnekrpomaraeTusm. (8 4.)

Paznen 5. Ontuka (24 4.)
Tema 5.1. 'eomerpuueckas ontuka. (8 4.)

Tema 5.2. BomnoBast ontuka. (8 4.)
Tema 5.3. KBanToBas onruka. (8 4.)

Pasznea 6. JinemeHThI KBaHTOBOM pu3uku. (10 4.)
Tema 6.1. DnemenTs! KBaHTOBOU (hrzuku. (10 4.)

5. Ilopsaaok nmpoBeeHusI MPOMEKYTOUYHOM aTTeCTAIUMN

IIpomescymounas ammecmayus: Jk3amen, Bmopoii cemecmp.

[TpomexyTouHas aTTecTalys 1Mo JUCIUIUTMHE POBOAUTCS B POpMe IK3aMeHa.

OcHOBaHMEM TIPOBENEHUS IMPOMEKYTOUYHOW AaTTECTAUU IO AWCLUUIUIMHE SBISIETCS IOIY4YEHHE
MOJIOKUTENIBHBIX OLIEHOK MO BCeM (pOpMaM TEKYIIETO KOHTPOJIS.

DOK3aMeH MPOBOIUTCS MUCHMEHHO IO OMJIeTaM, C MpeIBapUTEIbHON MOATOTOBKOW B TeueHue 30
MuHYT. [IpenonaBarens Brpase 3a/1aBaTh BOIPOCHI CTY/IEHTY CBEpX OuieTa.

[Topsox npoBeneHNs SK3aMEHA:

1. Dx3ameH IpOBOAMTCS B MEPHOJ 3K3aMEHAIMOHHOM CecCUH, MPEIyCMOTPEHHON KaJeHIapHbBIM
yueOHbIM rpadukoM. He nomyckaeTcs mpoBeeHNE 3K3aMeHa Ha MOCIeTHUX ayAUTOPHBIX 3aHATHSIX.
2. DK3aMeH JI0JKEH HaUMHAThCS B YKa3aHHOE B PACIIMCAHUU BPEMS U IPOBOAUTHCS B OTBEICHHOM
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g 3toro aynutopuu. CaMOCTOATENbHBIN MEPEHOC SK3aMEHATOPOM BPEMEHU U MeCTa MPOBEECHUs
HK3aMEHa He JI0IyCKaeTCs.

3. IlpenopaBarenb MpUHUMAET 3K3aMEH TOJBKO MPU HAJIMYUK BEAOMOCTH W HaJJIeKalluM oOpa3oM
0(OpMIICHHOM 3a4€THON KHIKKH.

4. Kputepuu OIIEHKH OTBETa CTy[JEHTa Ha JK3aMEHe, a Takke (popma ero mpoBeneHus: JOBOASITCS
MIperoiaBaTesieM JI0 CBEACHMSI CTYACHTOB /10 Hayasla 9K3aMeHa Ha SK3aMEeHAllMOHHOW KOHCYJIbTAIIUU.
5. Pesynbrar 5K3amMeHa OOBSABISETCS CTYAEHTY HEMOCPEACTBEHHO IOCIE €ro cAadd, 3areM
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 cilydyae HesBKHM cTylaeHTa Ui
Ca4M SK3aMEHa B BEJOMOCTH BMECTO OLICHKH JIEIAETCs 3alUCh «HE SBHIICS».

VYpoBeHb KauecTBa OTBETA CTYJEHTA HAa SK3aMEHE OINpPEAEISeTCs C UCIOIb30BAaHUEM KAl OIICHOK
"Otununo", "xopomo", "yaosnerBoputensHo", "HeynosneTBoputenbHo".

VYpoBeHb KauecTBa OTBETA CTY/ICHTA Ha 3K3aMEHE OMNPEeAeTCs MO CASAYIOUIMM KPUTEPHSIM:

1. OneHka «OTIMYHO» MPEANONaraeT IMOJIHbIE OTBETHl HAa TEOPETUYECKHE BOMPOCHI OuiieTa, T.e.
BEpHOE MOHMMaHHE (PU3MUECKUX MOHSITHM, TEPMUHOB, OINpENETCHHUM, 3HAHUE EAMHUI] W3MEPEHUS
¢bu3NyecKuX BEIMYMH U MHUPOBBIX MOCTOSHHBIX. CHMOCOOHOCTH CaMOCTOSITENIBHO CTPOMTH
rpaduyeckre 3aBUCUMOCTH, AaHAJIM3UPOBATh UX T€OMETPUUYECKUNA CMBICTT.

OTBETHI XapaKTEPU3yOTCS

- CBOOOZHBIM BJIaJICHUEM OCHOBHBIMHM TEPMUHAMU U TIOHATUSMU JUCLMILIUHBL,

- IOCJIeIOBAaTEIbHBIM U JIOTUYHBIM H3JI0KEHHUEM MaTepuasa IUCHUTUIIHHBI;

- IOTUYECKH 3aBEPIICHHBIMH BBIBOJIAaMU U 00OOIICHUSIMH 10 TEME BOIPOCOB;

- HCYEPIBIBAIOIIMMU OTBETAMHU Ha JOMOJHUTENbHBIE BOIIPOCHI MPEnojaBarers.

2. OueHKa «XOpoIIO» TpearnojaraeT TIMOJHbIE OTBEThl Ha BCE BOMPOCHI JBYX BOIPOCOB
HK3aMEHAlIMOHHOTO OUJieTa, HO HE BCEria TOYHOE M apryMEHTHPOBAaHHOE M3JIOKEHHE MaTepuara.
OTBETHI XapaKTEPUIYIOTCS:

- 3HAaHHEM OCHOBHBIX TEPMHHOB U OHATUN AUCLIUILIINHBL;

- IOCJIeI0BaTEIbHBIM U3JI0KEHHEM MaTepuaia JUCIUILINHEI,

- yMeHueM (popMyIupoBaTh HEKOTOPHIE 0OOOIICHHS U BBIBOJIBI 10 TEME BOIIPOCOB;

- MpaBWIbHBIMU OTBETaMU Ha JOIMOJHUTENIbHbIE BOIPOCHI MperojaBaTelisi, HO C HEKOTOPHIMU
HETOYHOCTSIMHU.

3. OueHka «ydOBJIETBOPUTEIBHO» MPEANOJaraeT IONMyIIEHUE MOTPEIIHOCTE, HETOYHOCTEH |
OIIMOOK B OTBETaX Ha BOMPOCHI, HO IIPU 3TOM CTYIEHT 00J1a1aeT HEOOXOAUMBIMH 3HAHUAMHU JJIS1 KX
yCTpaHEHUs 0] pyKOBOJCTBOM Ipenoaasaresns. [Ipu oTBeTe cTyaeHT:

- IOITYCKaeT OIMOKH B OCHOBHBIX TEPMUHAX U MOHATUSAX AUCLUUIUIMHBI,

- IPUMEHSET 3HaHUA U BIIAJIeeT METOJlaMU U CPEJICTBAMU PEILLEHUs 3a]iad, HO He JieJaeT 0000IIeHNs
Y BBIBOZIBI IO TEME BOIIPOCA,

- HEZIOCTATOYHO MOCJIEOBATENBHO U MOJIHO M3JIaraeT MaTepual JUCUUTUIHHBL.

4. OueHKa «HEyIOBIECTBOPUTEIILHO» MPEAIOaraeT Cleayolne XapaKTepUCTUKNA OTBETA CTY/ICHTA!

- TaeT OTBET TOJIbKO Ha HEKOTOPBIE BOMPOCHI SK3aMEHAIIMOHHOTO OHIIeTa,

- IMEET CylIeCTBEHHbIE IPOOEIbl B 3HAHUHM OCHOBHOTO MaTepHasia Mo MporpaMMe AUCIUILIUHBL

- JIOTIyCKaeT CYyIIECTBEHHbIE OMMOKU MpU M3JI0KEHUU MarepHalia, KOTOpble HE MOXET HCIPABUTH
Ja’ke TIPU MOMOIIIH MTPETOoAaBaTesl.

OneHkKa «yIOBIETBOPUTEIBHOY», «XOPOILIO» WU «OTIUYHO» O3HAYaeT YCIHEIIHOE MPOXOKIECHUE
MPOMEKYTOYHOHN aTTECTAIUU.

Ecnu mo wtoram mnpoBeneHHONW NPOMEXKYTOUHOM aTTecTalliH, pPe3yJlbTaTbl OO0ydarolierocs He
COOTBETCTBYIOT KPHUTEPUIO CPOPMHUPOBAHHOCTH KOMIIETEHIIMH, OOYyYarolleMycsi BBICTaBIIAETCA
OLIEHKA «HE YOBJIETBOPUTEIHHOY.

[To mpaBunmaM OGamIbHO-PEHTHHIOBOM CHCTEMBI OIICHMBAHHUS 3a SK3aMEH BO3MOXKHO HaOpars 400
0aJTOB, KOTOPBIE CYMMHPYIOTCSI C PEHTHHTOM 3a paboTy B ceMecTpe.

"Otmanao" - 900-1000 6amios

"Xopomro" - 750-899 6annor

"VnosnerBoputenbHo'" - 600-749 6annoB

"HeynosnerBoputenpHo" - meHee 600 6anos.
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6. MaTepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue QU CIUTIIUHbI
6.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

Ocnoenas rumepamypa

1. Diinensman E. JI. Monekynsapaas ¢puzuka. Tepmonunamuka [ DnekTpoHHBIN pecype]: - CaHKT-
[TetepOypr: Uzn-so CIIX®DA, 2012. - 112 c.

2. Dipensman E.JI. ®@usuka c¢ snemeHTamMu Onodu3uku [DIEKTpOHHBIA pecypc]: - Mocksa:
I'DOTAP-Menua, 2013. - 512 - Pexum JIOCTyIa:
https://www.studentlibrary.ru/book/ISBN9785970425244 html

Jlononnumenvuas numepamypa

1. XKyxosckuit 1O. C. TToBropum ¢usuky [DnekrpoHHbit pecypc]: - Cankr-IletepOypr: U3n-Bo
CIIX®A, 2016. - 32 c.

2. Jlumua A. JI. COoopHUK BOMPOCOB M 3aaa4 mo Kypcy "®dwuszuka" [DnexTpoHHBIA pecypc]: -
Cankr-IletepOypr: Uzn-Bo CITXDA, 2017. - 92 c.

6.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecnednBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcor « Unmeprem»

1. http://www.iprbookshop.ru - 9BC IPR BOOKS : snekrponnas 6ubnuoreunas cuctema / OO0
Kommnanus «A# [Tu Ap Menuay., m.pea. E. A. borareipeBa. — [CapatoB|

2. http://www.studentlibrary.ru - 9bC «Koncynsrant crymenta» : / OOO «llomutexpecype». —
Mocksa

3. youtube.com - YouTube BuneoxocTunr

6.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCyleCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE
Jlia obGecnieueHus: peanu3aiy JUCHUILTUHBI HCTIONb3YETCSl CTaHJAPTHBIM KOMIUIEKT IPOrPaMMHOTO
obecnieuenus (I10), BkIIOYArONIMI pPETYIIPHO OOHOBIsIEMOE CBOOOIHO pPaCHpPOCTPAHIEMOE |
munensuonHoe I10, B T.u. MS Office.

[IporpamMHOe obecrieueHre ISl aJanTalvd O00pa30BaTECIbHBIX PECYPCOB I OOYyYArONIUXCA W3
YHUCIIa JIUI C OTPAaHUICHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI:

[Iporpamma skxpanHoro moctymna Nvda - mporpamMma SKpaHHOTO JOCTyIa K CUCTEMHBIM B O(UCHBIM
MIPUIOKCHUSAM, BKIIIOYasi web-Opay3ephbl, O4YTOBbIE KIUEHTHI, IHTepHET-MeCCeHKEPHI U OPUCHBIC
nakeTel. BcTpoeHHas moaziep)kka peueBoro BeiBosia Ha 6osnee yem 80 s3pikax. [logmepxkka 60ab110ro
yucia OpaiIeBCKUX JUCIUICEB, BKIIOYAsh BOBMOXHOCTh aBTOMATHYECKOTO OOHAPYKCHHSI MHOTHUX W3
HUX, a TaK)Ke TOJIep)KKa OpailJIeBCKOTO BBOJIA /IS AUCIUIEEB ¢ OpaiiyieBCKOW KiaBuaTypoul. UteHue
AJIEMEHTOB YITPABJICHHS M TEKCTA IIPH MCTIOIB30BAHNUU KECTOB CEHCOPHOTO PKpaHa.

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.
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Ilepeuens uHghopmayuoHHO-CHPABOUHBIX CUCEM
(0OHOBIeHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
6.4. CnienuaJjbHbIe NOMELCHUs, 1a00PaTOPHH U J1a00paTOpHOe 000py10BaHUe

Jlnst obecrieueHus] peann3alnuy TUCIHILIHHBI UCHOJIb3YeTCsl 000pylIoBaHHE OOIIEro Ha3HaueHWUs,
CTeMATM3UPOBaHHOE 000PYIOBaHUE, 000pyAOBaHKE, 00CCIICYHBAIOIIECE AAAITAIMIO AIEKTPOHHBIX U
MEYaTHBIX 00pa30BaTeIbHBIX PECYPCOB U OOYYAIOMIMXCS W3 YHCIA JIUI[ C OrpaHUYCHHBIMHU
BO3MO)KHOCTSIMHA  3JIOPOBBSI, HAOOpHI JIEMOHCTPAIMOHHOTO OOOPYIOBaHUS W Yy4eOHO-HATIISTHBIX
MMOCOOUHA TIO CITHUCKY.

O6opynoBaHue OOITIETO HA3HAYCHHUS:

[Ipe3enrammonHoe 00opynoBaHUE (MYJIBTUMETUA-TTPOCKTOP, PKPAH, KOMITBIOTED IJIsl YIIPABICHHS) -
IUTSL IPOBEICHHS JICKITMOHHBIX U CEMUHAPCKHUX 3aHITHH.

Kommbrorepusiii kmacce (¢ BbIxomoMm B Internet) - ayis opraHu3amMKM CaMOCTOSTEIBHOW PaOOTHI
00yJaroIIIXcs.

ObopynoBanue, obecrneynBarollee aJanTali0 AJIEKTPOHHBIX M TEYaTHBIX 00pa3oBaTeNbHBIX
pecypcoB i OOyYarolMXCsl U3 YKCia JIMI C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbs (MECTO
pasMerieHus - yueOHO-MeTOAMUECKHIl OT/AeN, YCTaHABIMBAETCS 10 MECTY MPOBEACHUS 3aHITHH (TTpU
HEOOXOIMMOCTH)):

YerpoiictBo mopratuBHoe it yBenmueHuss DION OPTIC VISION - npennasHadeHo AJist
oOyyYaromuxcsi ¢ HapyleHUEeM 3pEHUS C LENbI0 YBEIMYEHHs TeKCTa U MOoA00pa KOHTPACTHBIX CXEM
M300pakKeHHS;

DNeKTpOHHBIA py4YHOU BUIeoyBennuuTenb Bigger D2.5-43 TV - npeana3zHavueHo a1 00y4Yaromuxcs
C HapyILLIEHUEM 3PEHUS [Tl YBEIMUEHUS M YTEHUS IIOCKOIIEYaTHOTO TEKCTA;

Pamnoknacc (pammomukpodon) «Coner-PCM» PM-6-1 (3aymHblii MHIUKTOP) - TOpPTaTUBHAs
3BykoBasg FM-cuctema 1 oOydarommxcsi ¢ HapylIeHHEM clyXa, YJIydllaronias BOCIPHUSTHE
roJ0coBOM HH(pOpMaIuu.

Crnienanmu3upoBaHHOE 000PYIOBaHHE:

y4eOHBIC TOMETIICHUS
Muxkpomerp MK 0-25 MM - 1 mt.
Ha6op rupr(100,200,300,500r) asst 1a00paTOPHOTO MPAKTUKYMA MO MEXaHHKE - 1 IIT.
abop npy>XuH U1 1a00paTOPHOTrO MPAKTHUKyMa 110 MEXaHUKe - | IIT.
Habop npy boparop p y 1
Peoxopa yuebHnslii - 1 .
Pedpaxromerp 454 b - 1 it
Peppaxromerp UPD-454 - 1 it
"Vuebnas naboparopHas ycranoBka ""MastHuk OGepOeka
"VuebHas naboparopHast ycraHoBKa ""OOGOpPOTHBIN MasTHUK
Konopumetp doro-anexrp.,konneHTp. KOK-2 - 1 mT.
Marazun conporus. P4830/1 - 1 mr.
Marasun conporusinenns P4834 - 1 mr.
Peocrar 100 Om - 1 mt.
Peocrar 25 Om - 1 wt.
VYueGHast 1aboparopHasi yCTaHOBKA JJIsl U3y4EHUS MONIIpU3alUY CBeTa - | mIT.
VYuebHast 1aboparopHasi yCTaHOBKA JJIsl U3y4EHUS sIBICHHS BHEIIHETO GoTorddexTa - 1 mT.
VYuebHast 1aboparopHasi yCTaHOBKA JJIs1 U3y4EHUS SIBICHUS TUPpakuny - 1 mr.
VYueOHast m1aboparopHasi yCTaHOBKA JJIsl ONPEACIICHUS ONITUYECKOM CHIIBI JIMH3 - | IIT.
"Vuebnas naboparopHast ycranoBka ""KpyTunbHblif MasTHUK"" Manbiit" - 1 mrT.
"Vuebnas aboparopHast ycranoBka ""MastHuk O6epOexa"" manprii" - 1 mr.
"Vuebnas maboparopHast ycranoBka ""OO0poTHbIN MasTHUK"" O0bIoi" - 1 mrT.

oompioin" - 1 mwr.
""" Manpi" - 1 1T
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Ucrounuk nutanus 0-30B B5-7. - 1 mt.

Kittou anexkrpruyeckuii yaeOHbIi - 1 mT.

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

Mepnbie nunusapel 1000 mo - 1 mT.

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

VYyeOnas naboparopHasi yCTaHOBKA JJIs OMpeeIeHNUs KO3(.BI3KOCTH KUAKOCTH KalWISIPHBIM - |
IIT.

VYueOHas maboparopHasi ycTaHOBKa /I onpeneeHus nmocrtosaHoi [lyaccona - 1 mr.

VYuebHas maboparopHas ycTaHOBKa JIs TpoBepKH 3akoHa Credana-bonbimana - 1 miT.

[[ITaruB MeTamMyecKuit JabopaTopHbIH - 1 MIT.

7. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

B xome peanmuzanuu y4eOHOro mporecca IO IUCHUIUIMHE TPOBOMATCS Y4YeOHbBIC 3aHSATUS H
BBITIOJTHACTCA CaMOCTOATCIIbHAasA pa60Ta. Ilo BOIIpOCaM, BO3HUKAOIMIUM B MPOICCCC BLIITOJHCHUA
CaMOCTOSITENIbHOW PabOThI, MPOBOSATCS KOHCYJIBTALIUH.

JUnsi opraHu3alii U KOHTPOJS CaMOCTOSTENbHONW pabOThl OOYyYaIOLIMXCs, a TaKKe MPOBEICHHS
KOHCYJIBTallu{ PUMEHSIOTCS HHPOPMALIMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTUH:
Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=2053

Koncynwsruposanue: http://edu.spcpu.ru/course/view.php?id=2053

Kontpons: http://edu.spcpu.ru/course/view.php?id=2053

Pasmemnienue yueOHbIx Marepuanos: http://edu.spcpu.ru/course/view.php?id=2053

Y4eOHO-MeToaueCcKoe 00eCTIeUeHuE:

[uokun F0.}1O. ®usuka : snexTpoHHbIH yuyeOHo-MeTonnueckuit kommieke / FO.FO. Iuoskun, A 1O.
babenko; ®I'bOY BO CIIX®Y MunzapaBa Poccun. — Cankr-IlerepOypr, 2018. — Tekct
anektponubiit // JUOC CIIXDVY : [caiit]. — URL: http://edu.spcpu.ru/course/view.php?1d=2053 —
Pexxum goctyna: fuist aBTOpU30BaHHBIX TOJI30BATEIICH.

Memoouueckue ykazanus no popmam padomot

Koncynemayuu 6 nepuoo meopemuuecxkozo ooyuenus

KoHcynbTanmmm B mepuoJ] TEOPETUYECKOTO OOYYEHHUsS IMpeTHA3HAYCHBI Il Pa3bsICHEHUS IMOPSIKa
BBITIOJIHEHHSI CAMOCTOSATEIBHOW PabOThI M OTBETA HA CIIOKHBIC BOMPOCHI B M3YYCHUU TUCIIUILIHHEI.
B pamkax KOHCyIbTanmuii TPOBOAMTCS KOHTPOJIb BBHITIONHEHHS] OOYYaAIONIMMCS CaMOCTOSTEIBHOM
pabotel. KoHTpose ocymecTBisieTcs B cienyomei hopme:

3amay peKOHCTPYKTHBHOTO YPOBHS

Kparkass xapakTeprcTHKa OILIEHOYHOTO CPEICTBA: MPEACTABISET OO0 CPEICTBO, MO3BOJISIONICE
OLICHUBATh U TUATHOCTUPOBATh YMEHHS CHHTE3UPOBaTh, aHAIM3UPOBATh, 0000maTh (paKTHICCKUH U
TEOPETHYECKUI Marepuan ¢  (QOpMYyJIMpPOBaHHUEM KOHKPETHBIX BBIBOJOB, YCTaHOBJIICHHUEM
MPUYHMHHO-CJICICTBEHHBIX CBSI3CH.

[IpencrapieHne OLEHOYHOTO CPEACTBA B OIEHOYHBIX MaTepraiaX: KOMIUICKT 3aja4 U 3aJaHui

Jlexyuu

Jlexumu npeaHa3zHaueHsbl Ui COOOIIEHNs 00yUYaloIMMCs HEOOX0AUMOTO JIIsl U3YUYECHHS! TUCIIUTUIUHBI
o0beMa TEOpEeTHUECKOro Marepuana. B paMkax Jekuuil mperojaBaTesieM MOTYT peau30BbIBATHCS
CIIeyIOIe HHTEPaKTUBHBIE 00pa3oBaTelbHbIE TEXHOJIOTHH: TUCKYCCHS, JIEKIHS C OLIMOKamH,
BHJICOKOH(EPECHITUS, BEOMHAD.

JlabopamopHnule 3anamus

Texymuii KOHTPOJIb 3HAHUI OCYIIECTBISETCS Ha JJAOOPATOPHBIX 3aHATHSIX M TPOBOJAUTCS B (hopMe:
3ammTa oT4eTa 1o JadopaTopHOM paboTe

Kparkass xapakrtepucTUKa OILEHOYHOTO CpPEICTBA: NPEACTaBIsieT COOOW CpPEACTBO KOHTPOJIS,
OpPTraHU30BaHHOE KaK CIeIHaIbHas Oecena nmpernonaBaress ¢ 00yJaronMMcs Ha TEMBI, CBSI3aHHBIE C
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COZIEp)KaHUEM OT4YeTa O BBINOJHEHHOH J1labopaTopHOl paboTe, TO3BOJIAIONIEE YCTAHOBUTH
CaMOCTOSITEIBHOCTh ~ BBITIOJTHEHHUST  JTaOOpaTopHOW paboOThl, CHOPMUPOBAHHOCTH YMEHUH U
MPaBUIHHOCTh MPUMEHEHUS TCOPETHUECKUX 3HAHUH B pAMKaX TEMBI.

[IpencrapieHne OIICHOYHOTO CPEACTBA B OLIEHOYHBIX MaTepHaiaX: BOIPOCHI IO TEME JIAOOPATOPHOM
paboThI

IIpaxmuueckue 3anamus

[IpakTueckue  3aHATUS ~ OPEIyCMaTpPUBAIOT  MPUMEHEHHE  MpernojaBareieM  pa3IndHbIX
MHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI 1 aKTUBHBIX (hopM 00ydeHus: nuckyccus. Texymui
KOHTPOJIb 3HAaHUH OCYIIECTBISAETCS Ha MPAKTUUECKUX 3aHATHIX U POBOIUTCS B hopMe:

Tect

Kparkass =~ xapakrepucThka  OLEHOYHOTO  CpEACTBAa:  MpeiacTaBisieT  co0oil  cucremy
CTaHJapTU3UPOBAHHBIX 33JaHUMN, MTO3BOJISIIOIIYI0 aBTOMATU3UPOBATh MPOLEAYPY U3MEPEHUST YPOBHS
3HAHUI ¥ YMEHUN 00yJaroIerocs.

[IpencraBieHne OIEHOYHOTO CPEACTBA B OILICHOYHBIX MaTepuaiax: coeruduKkanus 6aHKa TeCTOBBIX
3aJaHul
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