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

@aKynbTeT NPOMBIIIJIEHHON TEXHOJIOTUH JIEKAPCTB

Kadenpa dbusndeckoit u KOITOMTHOW XUMUHU

Moanuncano yuposoii nognucsio: Or6OY BO CMXDY
MWH3APABA 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 yuebHo padote, o=OrbOY BO h p ¢
CNXDY MUH3APABA POCCUW, street=Y/1 IPOGECCOPA \
MOMOBA, IOM 14, JIUT A, |=CaHkT-leTepbypr, st=78 . .
CaHkTr-lMeTepbypr, c=RU, givenName=t0nua
leHHagbeBHa, sn=MnbuHoBa, cn=Or60Y BO CMXDY
MWH3APABA POCCUN
Jata: 2023.07.24 15:56:46 +03'00'

PABOYAS ITPOT'PAMMA JTVCHUTIIMHBI (MO YJIA)

CaHkr-MeTepbyprckunin
rocyqachBeHHh\ﬁ XUMUKO-
dapMaLeBTUYECKWNiI YHUBEpCuTeT

b1.0.17 KOJUIOUJIHAA XUMUA

Hamnpasnenue noarorosku: 18.03.01 Xumuyeckast TEXHOJIOTHS
[Mpoduns moaroroBku: XuMU4eCcKasi TEXHOJIOTHUS JICKAPCTBEHHBIX CPEICTB
®opMmbl 00yUYeHHS: OYHAS

KBanuduxanuus (creneHsp) BelTyckHUKa: bakanasp

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

B akageMuueckux yacax: 108 ak.4.
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Pa3padoruukmu:
JlouieHT kKadeapsl GU3NIecKoit 1 KOJUIOUTHOW XUMHH, KaHIUaT
xuMudeckux Hayk Cubupres B. C.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nampasnenuto noaroroBku 18.03.01 Xumudeckass TEXHOJIOTHSI, YTBEPKIACHHOTO MPUKA30M
Muno6pnayku Poccuun ot 07.08.2020 Ne 922, ¢ ydyeroM TpyaoBBIX (YHKIUH NpodecCHOHATBHBIX
CTaHJapTOB: "Crnenuanuct 1O TNPOMBINUICHHOH ¢dapManmuu B 00JacTH  UCCIICAOBaHHUN
JIEKapCTBEHHBIX CpeAcTB", yTBepkIeH npukazoM Muntpyna Poccun ot 22.05.2017 Ne 432m;
"CrienuanucT 1O MPOMBIIUICHHON ¢apMaluu B OOJACTH KOHTPOJS KayecTBa JIEKAPCTBEHHBIX
cpencTB”, yTBepxkIeH npukazoM 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 BaaWugaldu
(xBasnpukanuu) GpapmMaeBTHIECKOro MPOU3BOACTBA", yTBEpXkIeH npukazoM Muntpyaa Poccun ot
22.05.2017 Ne 434n; "CpoenmamucT HO NPOMBINUICHHOW (apManuu B 00MacTu oOecredeHus
KauecTBa JIEKAPCTBEHHBIX CPEACTB", yTBEpXkAEH mIpukazoM MuHtpyna Poccunm ot 22.05.2017 Ne
429n.

CornacoBanue U yTBepkKaACHHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (Tipu HANTMYUN)
opras
1 Kadenpa 3aBeyIOIHi Pagun M. A. Paccmorpeno | 19.04.2023, Ne 8
(buzuIecKoi u kadenpoii,
KOJUIOMIHOM PYKOBOAUTEIH
XUMHH Moapa3ieseHus,
peanu3yomero
OIl
2 | Meroguueckas | Ilpencenarens bacesuu A. B. CornacoBaHo 03.05.2023
KOMUCCHS METOANYECKON
YI'CH 18.00.00 | komuccuun/coBer
a
3 Kadenpa OTBeTCTBEHHBIN Hynapes B. I. CornacoBaHo 03.05.2023
XUMHYECKON 3a
TEXHOJIOTUH | 00pa3oBaTelbHy
JIEKapCTBEHHBIX | IO MpOrpammy
BELIECTB
CornacoBaHue M YTBEpXKIACHUE 00pa30BaTEIIbHON MTPOTPaMMBbI
[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 (bakynpTeT Jekan, KygBaesa E. B. CormacoBaHo 03.05.2023
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-5.1 OcymecTBisieT 3KCINEPUMEHTAJIbHbIE HWCCIAEAOBAHUS W MCIBITAHHUS IO 3aJaHHOMN
METOJIUKE, 00pabdaThIBaCT U UHTEPIIPETUPYET MOTYUYECHHBIE DKCIIEPUMEHTAIBHBIC IaHHbBIE

3name:

OIIK-5.1/3115 3HaTh OCHOBHBIE CIIOCOOBI M TIPUEMBI TMPOBEACHUS 110 3aJaHHOU
METOJIMKE AKCIIEPUMEHTAJIbHBIX HCCIEAOBAHUN M HWCIBITAHUNA CBOMCTB KOJUIOMIHBIX
CHUCTEM, MCIOJB3YEMbIX B TE€XHOJOTHH JICKAPCTBEHHBIX CPEJCTB, a TAKXKE MapaMeTpPOB
Pa3IUYHBIX TPOIECCOB, MPOTEKAIOINUX B YKa3aHHBIX CHCTEMaxX W C UX y4acTHEM, a
TaKke 00pabOTKU U MHTEPIPETAIINH MOTYUYCHHBIX SKCTICPUMEHTAIBHBIX JTAHHBIX

Yuvemo:

OIIK-5.1/¥YM17 YMeTh OCYHIECTBISTh IO 3aJaHHOH METOAMKE 3KCIIEPHUMEHTAJIbHBIC
UCCIICIOBAaHNUS W HCIBITAaHUS CBOWCTB KOJUIOMIHBIX CHUCTEM, HCIOJb3YEeMBIX B
TEXHOJIOTHM JICKAPCTBEHHBIX CPEACTB, a TAKXKE MapaMeTPOB Pa3IUYHBIX MPOIECCOB,
NPOTEKAIOUINX B yKAa3aHHBIX CHCTEMax U C MX Yy4acTHEeM, a Takxke oOpabarbiBaTh U
UHTEPIPETHPOBATH MOyYSHHbIE SKCIIEpUMEHTAJIbHbBIC JTaHHbIC

OIIK-5.2 ITpoBoauT HAOMIOAECHUS M U3MEPEHUS C yUETOM TpeOOBaHUN TEXHUKH O€3011aCHOCTH,
B TOM YHCJIe PH paboTe ¢ 000pyI0BaHINEM U XUMHUUYECKUMU BEILIECTBAMH

3name:

OIIK-5.2/3u15 3Harh OCHOBHBIE CIIOCOOBI M IPHEMBI IMPOBEACHUS HAOMIONECHUH H
U3MEPEHU  CBOWCTB  KOJUIOMJHBIX  CHUCTEM, HCIOJIb3yeMBIX B  TEXHOJIOTUHU
JIEKapCTBEHHBIX CPEICTB, a TAaKXKe MapaMeTPOB Pa3IMYHBIX MPOLIECCOB, MPOTEKAIOIINX B
yKa3aHHbBIX CUCTEMaX U C UX yYaCTHEM, C yUeTOM TpeOOBaHUN TEXHUKH O€30MacHOCTH

Ymems:

OIIK-5.2/YM14 VYmeTh TpOBOAUTH HAOMIONEHUS U HM3MEPEHHUS CBOWCTB KOJUIOMIHBIX
CHUCTEM, MCIOJB3YEMbIX B TE€XHOJOTHHU JICKAPCTBEHHBIX CPEJICTB, a TAKXKE MapaMeTpPOB
Pa3IMYHBIX TPOIECCOB, MPOTEKAIOIINX B YKA3aHHBIX CHUCTEMaX U C UX Y4YaCTHEM, C
y4eToM TpeOOBaHU TEXHUKUA OE30MaCHOCTH.

OIIK-2 CnocobeH ucmonb30BaTh MaTeMaTHueckue, pu3ndeckne, PU3NKO-XUMHUIECKUE, XUMUYECKIE
METObI JJIsl peleHus 3a7a4 NpopeCcCUOHATLHON NeSTEIIbHOCTH

OIIK-2.2 TIpumeHseT OCHOBHBIE METOAbl M TIPUEMBl IS HM3MEpeHHs (U3NUYECKHX U
(U3NKO-XUMHUYECKHX ITapaMeTpOB 0OBEKTOB U IPOIIECCOB

3name:

OIIK-2.2/3110 3HaTh OCHOBHBIE COBPEMEHHBIE METOIbI U MPUEMBI, UCIIOIb3yeMbIE IS
npoBeleHUsT (U3NKO-XMUMUYECKHMX M XUMHUYECKHUX HKCIEPUMEHTOB, HAOIIONEHUH |
MU3MEPEHUI CBOMCTB KOJIJIOMJHBIX CHCTEM, MCIIOJIB3YEMBIX YMETb HHTEPIPETHPOBATH
CTPOEHHUE KOJUIOUIHBIX CUCTEM, UCIOIb3YEMBIX B TEXHOJIOTUHU JIEKAPCTBEHHBIX CPEICTB,
Ha OCHOBAaHHMH 3HAHUH (DU3MKO-XMMUYECKHX CBOMCTB 3THX CHCTEM U 3aKOHOMEPHOCTEH
IIPOTEKAHUS B HUX PA3JIMYHBIX IIPOLIECCOB, & TAK)KE IAPaMETPOB Pa3INYHbIX POLIECCOB,
IIPOTEKAIOUINX B YKa3aHHBIX CUCTEMAX U C UX y4aCTHEM

Ymems:
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OIIK-2.2/¥YM9 VYMmeTp NPUMEHATh OCHOBHBIE COBPEMEHHBIE METOABI U TPHEMbI
npoBeleHUsT (U3NKO-XMUMUYECKHMX M XUMHUYECKHUX HKCIIEPUMEHTOB, HAOIIONECHUH |
U3MEpPEHU (PU3MKO-XMMHUYECKUX TMapaMeTPOB KOJUIOUIHBIX CHUCTEM, HCIIOJIb3YEMbIX B
TEXHOJIOTUH JIEKAPCTBEHHBIX CPEJICTB, a TAKXKE Pa3IMYHbIX IPOLECCOB, IPOTEKAIOIINX B
yKa3aHHBIX CHCTEMax M C UX y4acCTHUEM, Ul PEeIIeHus 3a/1ad cBOei MmpogecCHOHANbHOM
JESTENIBHOCTH

OIIK-2.3 CucreMaTu3upyeT U aHAM3UPYET Pe3yIbTaThl (PU3UKO-XUMHUECCKUX U XUMHUCCKUX
AKCIIEPUMEHTOB, HAOIOJICHU, U3MEPEHHM, a TAK)KE PE3yJIbTaThl pACYCTOB CBOMCTB BEIIECTB U
MaTepHuajoB
3namo:
OIIK-2.3/315 3HaTb OCHOBHBIE COBPEMEHHBIE METOABI U MPUEMBI, UCIOIb3YEMbIE IS
pacuera, CHCTeMaTH3aIlui M aHaJn3a Pe3ylbTaroB (U3UKO-XUMUYECKUX U XUMHUYECKHX
OKCIIEPUMEHTOB, HAONIOACHWIA W WM3MEPEHUN CBOWCTB  KOJJIOMJHBIX CHCTEM,
UCIIOJIb3YEMbIX B TEXHOJOTHMU JIEKAPCTBEHHBIX CPEACTB, a TakKXkKe IapameTpoB
Pa3JIMYHBIX MPOLIECCOB, MPOTEKAIOIINX B YKA3aHHBIX CUCTEMAX U C UX y4aCTUEM
Ymemns:

OIIK-2.3/YM5 YMeTp 0OCUMTHIBATh, CUCTEMATH3UPOBATh U aHAIM3UPOBATH PE3YJIBTATHI
(GU3UKO-XUMHUYECKUX M XUMHUYECKHUX OKCIEPUMEHTOB, HAOMIONEHUN U HU3MEpeHHi
CBOMCTB KOJUTOMJIHBIX CHCTEM, UCTIOIb3YEMBIX B TEXHOJOTHH JIEKAPCTBEHHBIX CPEICTB, a
TaK)Xe MapaMeTpoB PA3IUYHBIX MPOLECCOB, MPOTEKAIOIINX B YKAa3aHHBIX CHCTEMaxX U C
UX y4acTHeM, B paMKax pellieHus 3a/1a4 cBoei MpodecCuoHaNbHOM e TeNbHOCTH

OIIK-1 CnocobeH wu3ydarh, aHAJIU3UPOBATh, HCIIONH30BATh MEXAHW3Mbl XUMHUYECKHX PEaKIIHH,
MIPOUCXOJAIINX B TEXHOJIOTMUECKUX MPOIECCaX U OKPYKAIOLIEM MUPE, OCHOBBIBASACH HAa 3HAHMSIX O
CTPOEHUH BEIIECTBA, MPHUPOJIE XUMUUYECKON CBSI3U U CBOWMCTBAX PAa3IMUYHBIX KJIACCOB XUMHUYECKHUX
AIIEMEHTOB, COEIMHEHUH, BEILIECTB U MaTepHaliOB

OIIK-1.4 MW HTeprpeTupyeT CTpPOCHHE BEIIECTBA Ha OCHOBAaHUU (U3HKO-XUMHUYECCKHUX
MPUHIIUIIOB ¥ 3aKOHOMEPHOCTEH

3name:

OIIK-1.4/385 3nHarp kiIaccuPUKAMIO KOJJIOMJHBIX CHCTEM, HCIIOJIb3YeMBIX B
TEXHOJIOTUM JICKApPCTBEHHBIX CpPEICTB, a TaKKe OCHOBHbIE (U3UKO-XUMUUYECKUE
CBOMCTBA 3TUX CUCTEM M 3aKOHOMEPHOCTH MPOTEKAHUS B HUX PA3IUYHBIX MPOIECCOB.

Ymems:

OIIK-1.4/YM5  VYMmeTh  WHTEPNPETHPOBATh  CTPOCHUE  KOJUIOUTHBIX  CHCTEM,
UCIIOJb3yEMbIX B TEXHOJIOTMM JIEKAPCTBEHHBIX CPEICTB, HAa OCHOBAHMM 3HAHUM
(U3UKO-XUMHUYECKUX CBOMCTB 3THX CHCTEM U 3aKOHOMEPHOCTEH MpOTEeKaHUs B HUX
Pa3IUYHBIX MTPOLIECCOB

2. Mecro aucuumimHbl B cTpykrype OII

Hucuumnuaa (moxyns) bB1.0.17 «KommougHassh XuUMHS» OTHOCHTCS K 0O0S3aT€bHOM 4YacTH
o0pa3oBarenbHOI MporpaMMBbl M U3ydaeTcs B cemecTpe(ax): 5.

[IpenimecTBytoUe TUCIUTUTHHBI (IPAKTUKU) TIO CBSA3SIM KOMITETCHIIUH:
b1.0.11 Ananutnyeckas XUMHSI,
b1.0.02 Maremaruka;
b1.0.13 MarepuanoBeneHue;
b1.0.08 Metoasl MaTeMaTH4YeCKOTO aHAIN3a;
b1.0.06 O6mias n HeopraHuvdeckass XUMUS,
b1.0.16 Oprannueckas Xxumus;
Bb1.0.10 OcHOBBI T€OpUM BEPOSITHOCTH U MATEMATHYE€CKON CTaTUCTHUKY;
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b1.0.15 Craructuueckue MeTonsl 00pabOTKM JaHHBIX C HCIOJB30BAHUEM IPOTrPAMMHOTO
obOecrieucHus;

Bb2.0.01(Y) yuebHas nmpakThKa (TeXHOIOTHUecKast (MPOSKTHO-TEXHOIOTHYECKasl) TPAKTHKA);

b1.0.05 ®u3mka;

b1.0.14 ®usndeckas XUMUs;

b1.0.12 DnekTpoTexHHKa U IPOMBIIICHHAs AIEKTPOHHUKA;
[Tocnenyromue TUCUUIIIUHBI (IPAKTUKH) 110 CBA3SM KOMIETEHIIUI:

b1.0.23 MaccooOMeHHBIE TPOIIECCHI U alapaThl XUMUYECKON TEXHOJIOTHH;

b1.0.28 MonenupoBanre XUMHUKO-TEXHOJIOTHYECKHUX MTPOLIECCOB;

b1.0.21 OOmias xuMuueckas TEXHOJIOTHSL,

b1.0.16 Oprannueckas Xxumus;

Bb3.01(/1) IToaroroBka K 3amuTe 1 3amIyUTa BHITYCKHON KBATH(PUKAIIMOHHON pabOTHI;

b1.0.18 Ilpoueccs! u annaparbl XUMUYECKONH TEXHOJIOTUU;

b1.0.25 TexHOM0THS TOTOBBIX JIEKAPCTBEHHBIX CPEICTB;

b1.0.22 ®u3nko-XxuMHAYECKHUE METOIBI aHAIN34;

b1.0.27 Xumudeckas TEXHOJOTHS JIEKAPCTBEHHBIX CYOCTaHIIUN U BUTAMHUHOB;

Bb1.0.24 Xumust OMOIOTMYECKN aKTUBHBIX BEIECTB;

B npouecce u3yueHuss AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesITeIbHOCTH
U pemnieHUI0 mnpodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO u o6pa3oBarenbHOU
MPOTPaMMOii.

3. O0beM TUCHUILUIMHBI U BUIbI Y4eOHOH padoThI
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4. Conepxxanue TMCUUNIMHBI
4.1. Pa3nenbl, TeMbl JUCHUILJIMHBI H BUAbI 3aAHATHIA

3aHATUA

HaumenoBanue pazaena, TeMbl

' B Iepuoj1 00yueHust

1 B TICPUOJI
0 00y4eHHS
KTHBIC Yachl
Fas1 pabota
pe3yIbTaThl
"HECEHHBIC C
JCBOCHUS

Ta
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Pasnen 1. [loBepxHOCTHBIE 23 1 8 4| 10| OIIK-1.4
SIBJICHUS] B IMCIIEPCHBIX OIIK-2.2
cucTeMax. OIIK-2.3
Tema 1.1. [ToBepXHOCTHEIE 6 4 2 OIIK-5.1
SIBJICHUS OIIK-5.2
Tema 1.2. CopOumst 17 1 4 21 10
Pasnen 2. Ancopouus 27 1 8 6| 12| OIIK-1.4
3JIeKTpoJuTOB. O0pa3oBaHue OIIK-2.2
JBOMHOIO0 3JIEKTPUYECKOI0 CJIO0S. OIIK-2.3
IHonyuyenue u cBoiicTBa OIIK-5.1
JAMCIIEPCHBIX CHCTEM. OIIK-5.2
YabTpamukporeTeporeHHbIe
CHCTEMBI.
Tema 2.1. AncopOnus 6 4 2
AIIEKTPOJIUTOB
Tema 2.2. 2 2
KonnouaHno-aucnepcHbie CUCTEMBI
U X (PU3UKO-XUMUYECKUE
CBONCTBA.
Tewma 2.3. DIEKTPOKUHETHYECKHUE 19 1 4 21 12
CBOMCTBA JUCHEPCHBIX CUCTEM
Pa3znea 3. OTaenbHble TUIIBI 11 1 4 4 2| OIIK-1.4
JAMCIIEPCHBIX CHCTEM. OIIK-2.2
MukporereporeHHbie CHCTEMbI OIIK-2.3
Tema 3.1. OTaenbHBIE KIIACCHI 2 2 OIIK-5.1
MHKPOTETEPOTEHHBIX CHCTEM OIIK-5.2
Tema 3.2. Munennspasie 9 1 4 2 2
pactBopsl [TAB
Pasnen 4. 47 1 2 4 4| 36| OIIK-1.4
BbicokoMoJieKyIsIpHBIE OIIK-2.2
coequHeHus1. Peosiorus OIIK-2.3
pacTBOpoOB OIIK-5.1
BBICOKOMOJIEKYJISIPHBIX OIIK-5.2
COeIMHEHUH U JUCHEPCHBIX
CHCTEM.
Tema 4.1. BricokoMoneKyasipHbIe 2 2
BeulectBa (BMB)
Tema 4.2. Peonorust pacTBOpoB 45 1 2 4 2| 36
BMB 1 KOJIII0UTHO- IUCTIEPCHBIX
CUCTEM
Hroro 108 4 2| 24| 18| 60

4.2. Conep:kaHnue pa3aejioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pas3zoen 1. Ilosepxnocmnule a61eHUA 8 OUCNEPCHBIX CUCMEMAX.
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Tema 1.1. IlogepxrHocmuvie s61eHUs

Konnouanast xuMus — Hayka O AUCTIEPCHBIX CUCTEMAaxX U MOBEPXHOCTHBIX SIBIEHUSAX B HuX. [Ipeamer
KoJUTOMAHON XuMHHM. OCHOBHBIE 3Talbl Pa3BUTHS KOJUIOMTHOW XUMHH. POJb OTEUECTBEHHBIX H
3apyOeKHBIX YYEHBIX. TepMOJMHAMHMKA TOBEPXHOCTHBIX sIBICHHH. OCHOBBI TEPMOAMHAMMKHU
MOBEPXHOCTHOTO cJiosl. OCHOBHBIE OTIUYHSI CBOWCTB MOBEPXHOCTHOI'O CJIOSI OT CBOMCTB OOBEMHBIX
¢da3. Ilpupoma B3ammomelcTByromux (a3 MW TOBEPXHOCTHOE HaTsHKeHHE. [loBepXHOCTHOE
HaTsDKeHUE — Mepa sHepruu [mb0ca mexdazHol moBepxXxHOCTH. [TOBEpXHOCTHOE HATSHKEHUE U
aacopOmus. OnpeneneHue aacopOuun. YpaBHEHUE COCTOSHUS NpH afcopOimu. DyHIaMeHTaIbHOE
afcopOImoHHoe ypaBHeHHMe [nOOca (CBS3b TMOBEPXHOCTHOTO HATSDKCHHSI C XUMHYECKUM
noTteHimanoM). [ ub0coBckast (n30bITouHas) amcopoumsi. YacTHoe BhIpakeHHe ypaBHeHUs [nOOca.
[ToBepxHOCTHAasT aKTUBHOCTH BemecTB. I[lOBEpXHOCTHO-aKTUBHBIE, MOBEPXHOCTHO-UHAKTHBHBIE
BELIECTBA HAa Pa3HbIX MEX(a3HbIX T'paHUIIAX.

Anre3usi, CMayMBaHME M pacTeKaHWe JKUAKOCTeH. Axresuss u kore3us. Ilpupoma cun
B3aUMOJICUCTBUSA MPH aAre3ud. ANTN€3MOHHOE COCIMHEHUE M €r0 XapaKTEePUCTUKHU. XapakTrep H
YCIIOBUSI pa3pylIeHUs aAre3uoHHOro coeauHeHus. CmauvBaHue W KpaeBoil yron. 3akoH HOwra.
CBs13b pabOTHI aIre3uH ¢ KpaeBbIM yIiioM (ypaBHeHue Jronmpe—HOHnra).

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N

YCIIEITHBIA 0asut Oamn
Pa3zHoypoBHEBbIE 3a1a4u 1 3a4aHUA 5
Tect 5
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 10
Ortuet o nmaboparopHoii padore 21 35
Co0OecenoBanue 35 55

Tema 1.2. Copbyus

Knaccudukanus mexannu3amoB aacopouuu (pusnyueckas aacopOIys, XeMocopOIrs 1 HOHOOOMEHHas
aacop6rus). [Ipupona amcopOrmonHbIX cmit. OcoOEHHOCTH cocTaBisMomuUX cuil Ban-mep-Baanbca
(OpHEHTALIMOHHBIX, HMHIYKIMOHHBIX M JUCHEPCUOHHBIX) TMpHU aAcopOUuu. YpaBHEHUE Ui
MOTEHUUATbHOW SHEPruu B3aUMOACHCTBHS aroma (MOJIEKYNIbI) C TIOBEPXHOCTHIO Tela IMpH
azicopoIuu.

AncopOnys Ta3oB W IMAapOB Ha OJHOPOIHON IMOBEPXHOCTH. YPaBHEHHE MOHOMOJCKYJISIPHOM
aacop61uu Jlenrmropa u ero aHanu3. OnpeneeHne KOHCTaHT ypaBHeHUs. YpaBHeHne OperiHmmxa.
N3orepma ancopOrmu. XapaKTepUCTHKA yYacTKOB HM30TEPMBI. ACOpOLMS Ha TpaHHIE pasfena
KHUIKOCTh-TA3 M KUIKOCTh-)KUJIKOCTh. YpaBHeHHUE ancopouuu ['mb6ca. CtpoeHne amcopOIrOHHBIX
CIIOEB: OpUEHTAlUsi MOJEKyJd. AJNcopOIus Ha TpaHMIIE pa3fesia TBEpAOe TeJo-ra3 M TBEpAOe
TEN0-KUJIKOCTb.

Texymui KOHTPOJIb

MunnmaneHbl | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCTIEITHBIA 0asut Gamn
KomnokBuym 70 110
[Tocemenne yueOHbIX 3aHATUH (0aITbHO-PEHTHHIOBAs CUCTEMA) 15

Pazoen 2. Aocopoyusa nekmponumos. Oopazoeanue 080UHO20 INeKmMpuuecko2o cnos. llonyuenue
U CBOIICIMEA OUCNEPCHBIX CUCHIEM. YIbIMPAMUKDPO2emepoZeHHble CUCEMDb.

Tema 2.1. Aocopbyus 2nekmponumos
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AncopOrust  ameKkTponuToB.  TepMOOMHAMHUYECKHE  OCHOBBI  BO3HHUKHOBEHHUS  JIBOMHOTIO
anekrpuaeckoro cios (I2C). ObpazoBanue [1IC Ha nOHHBIX KpucTawiax u okcuaax. [IOU u I1H.
[TpaBuno [lanera-Pasinca. VOHHBIM OOMEH: HOHUTHI, 3aKOHOMEPHOCTH MOHHOTO oOMeHa. Teopuun
ctpoenus JIOC: I'enpmronsua, I'yu-Uenmena, I'yn-Illtepua-I'pama. Ilorennuansr 19C. ®akropsl,
BIMSIONINE HAa [ /-MIOTEHIMAN: TeMIEepaTypa, KOHLEHTpaLus, IPUPOAA U 3aps] HOHOB 3JIEKTPOJIMTA.

CrpoeHue MULEIUIbI 30J15.

Texyuuii KOHTPOJIb

MaxkcuManbHBIN
Oa

MuHUManbHBIN

Bun (popma) KOHTpOIIS, OLICHOYHBIE MaTepUAITBI N
(bopma) PO, P YCIICIIHBINA Oast

Pa3HoypoBHEBBIE 3a1a4U U 3aaHUS 5

TecT 5

10

[Tocenienne yueOHBIX 3aHATHH (0aITEHO-PEUTHUHIOBAsI CUCTEMA)

OtyeT no naboparopHoii padoTe 21 35

CobecenoBanue 30 33

Tema 2.2. Konnouono-oucnepchvie cucmembvl U ux Qu3uUKo-xumudeckue c8oUcmad.

KonnmougHo-aucnepcHsle  CHCTEMBl M HX  (PU3UKO-XUMHUYECKHE CBOWCTBA. J{MCIEPCHOCTS.
HucniepcHass ¢aza wu aucnepcuonHas Cpena. Knaccudukanum AMCIIEPCHBIX CHUCTEM: T10
JMCIIEPCHOCTH, IO arperaTHoOMy COCTOSIHHIO (a3, 10 CTPYKType, Mo MexX(a3HOMY B3aUMOJCHCTBHUIO,
no  ¢asoBoit  paznmuuuMocTH. OCHOBHBIE ~ OOLIME  CBOWCTBA  JHCIEPCHBIX  CHUCTEM:
MOJICKYIIIpHO-KUHETHYeCckre,  Aud@dy3us, OCMOTHYECKOE  JaBJICHHE,  CEAMMEHTAIlMOHHOE
paBHOBECHE, ONTHYECKHE CBOWCTBA — 00IIHE 3aKoHOMEepHOCTH. TlomydyeHne 1 ouncTKa AUCTIEPCHBIX
cucreM. [lomyueHne MeTOJaMU  JUCHEPTHPOBAaHUS, KOHJEHCAIMH, (PHU3UKO-XUMHUYECKOTO
AUcCTeprupoBaHys (enTu3anuu). MeToabl O4YMCTKY JUCIEPCHBIX CUCTEM: IUAJIN3, JEKTPOANAIINS.

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCTIEITHBIA 0asut Gamn
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 5
CobecenoBanue 30 33

Tema 2.3. Dnekmpokunemuuecxkue c80UCMEa OUCNEPCHBIX CUCTEM

421eKTPOKMHETUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM, OIBITHI Pelica u Mpu4MHBI BOSHUKHOBEHHUS
SNEKTPOKMHETUYECKUX  siBIeHHH. [Ipsimple ©  oOpaTHble 3JIEKTPOKMHETHYECKHUE  SBICHHMA,
WIEKTPOKUHETUYECKUM  ITOTEHIUAIL. Onekrpodopes, 3nekrpodopeTHueckas IMOIBUKHOCTD,
ypaBHeHue I'enbpMronbua-CMOITyX0OBCKOTO, METO/IbI OTIpeNiesIeHus]  MIEeKTpodopeTHuecKon
NOJBMKHOCTH, NPAaKTUYECKOE TNPUMEHEHHEe dJeKkTpodope3a. DIEKTPOOCMOC,  ypaBHEHHE
I'enbMronbua-CMOITyX0OBCKOTO JUIsl pacdeTa 3JEKTPOKMHETUYECKOrO IOTEHLIMANa, MPaKTHYECKOE
IIPUMEHEHUE — OCYIIKA JUCIIEPCHBIX CUCTEM, DIIEKTPOIUAIINS.

YCTOWYUBOCTD KOJJIOMIHO-AUCIIEPCHBIX CUCTEM .

CeauMeHTallMOHHAs YCTOMYMBOCTD U €€ HapylleHHe, (PaKTOphl, BIUSIONINE Ha CEIUMEHTAI[HOHHYIO
YCTOMYUBOCTb.

ArperatuBHas YCTOWYMBOCTh — TEpMOIMHAMHUYECKHEe M KuHeTHueckue (akropsl. Hapymenue
arperaTuBHOM YCTOHYMBOCTH M (PAKTOPHI, HA HEe BIUAONINE. Teopur yCTOHUMBOCTU U KOATYISALUU
zoneit. Teopust JIDO ([eparuna-Jlangay-Depses-Opepbeka). Kunernka koarynsauuu: ObICTpas H
MensieHHas koarymsnus. Koarymsius ruapodoOHbIX 30i1eit o AeHCTBHEM JIEKTPOIUTOB. BrinsiHue
3apsja MOHOB 3neKkTposnTa, npasuio llynene-I'apau. KoHueHTpanyoHHas U HEWTpanu3alMOHHAs
koarynsiusi. CBepXIKBUBAJICHTHAs aJICOPOIUs, HeNPaBWIbHbIE Psiibl. JIMOTPOIHBIE PSIBI.

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCIIEITHBIN 0asut Gamn
KomnokBuym 70 110
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[Tocemenne yueOHbIX 3aHATHH (0aITbHO-PEHTHHIOBAs CUCTEMA) | 10

Pazoen 3. Omoenvuvie munvt oucnepcuwvix cucmem. Mukpozemepozennwie cucmemol

Tema 3.1. OmoenvHbie KAaCCHL MUKPOLEMEPOSEHHBIX CUCTEM

OTtnenbHBIE KJIACChl MUKPOTETEPOT€HHBIX CHCTEM.

OMynbcud. MeTonpl MOMydeHHs], Kiaccuukanuu mo npupone (a3 W KOHIEHTpauuu. MeTomsl
ONPENICIICHUS TUTIA AMYJIbCUH. YCTOMYMUBOCTh AMYJIbCHI. POJIb M MPUHIIUI IEMCTBUS IMYJIbraTOPOB B
crabunuzanuu smyibcuil. Tumbel smynbraropoB. OCHOBHbIE NPUHIUIBI MMOAOOpPa 3MYJIBIaTOPOB.
Teopun yCTOWYMBOCTH pa3IMYHBIX THMOB OHMyidbcui. OOpamienne ¢a3 © JApyrue MeETOAb
paspymieust  smynbcuii.  [IpakThueckoe  3HaueHWe  OMyJbcHid B (DapMareBTUYECKOMN
npoMblluieHHOCTH. [leHpl. MeToabl MmojlydeHuss U OCHOBHBIE XapakTepucTuku. OOpas3oBaHue u
paspylieHue rneH, NeHoo0pa3oBareian U neHoracuTenu. [IpakTuyeckoe 3HaYEHHE TEH.

Cycnien3un. CaoiicTBa, arperatuBHas YCTONYUBOCTb. JucnepcHOCTh CYCIIE€H3UH,
CeINMEHTAIIMOHHBIN aHann3, 3akoH CTOKca.

A5p030JI1 ¥ TOPOLIKH, OCHOBHBIE XapaKTEPUCTHKH.

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCTIEITHBIA 0asut Gamn
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 5
CobecenoBanue 17 27

Tema 3.2. Muyennapuvie pacmeopwt [1AB

Munemisipasie pactBopbl [IAB. CpoiictBa u kimaccudukanuy, TEpMOJMHAMUKA OOpa30BaHUs
munemt. Kpurndeckas koHueHTpanus munetoopasosanust (KKM), BnusiHue pa3indHbiX (aKTOpOB.
Meronst onpenenenuss KKM. Comobunuzanus. [lpumenenne [TAB B kauecTBe conoOMIN3aTOPOB B
(bapMareBTH4eCKOM MPOMBIIIJICHHOCTH

Texymui KOHTPOJIb

MunuManbHblid | MakcuManbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIE MaTEPHAITBI N

YCIIEITHBIA 0asut Gamn
Pa3zHoypoBHEBbIE 3a1a4u 1 3aaHUA 5
Tect 5
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 10
Ortuet o naboparopHoii pabore 21 35
ColecenoBanue 17 27

Pazoen 4. Buicokomonekynapuvie coedunenus. Peonocus pacmeopoe 6vicOKOMONEKYNAPHBIX
COCOUHEHUIl U OUCNEPCHBIX CUCTHEM.

Tema 4.1. Bvicokomonexynsapuvie éewecmea (BMB)

Bricokomonexynsipabie Bemectsa (BMB). Knaccudukanus: mo THmy peakuy MOJTYYECHHUs, I10
Pa3BETBICHHOCTH, O MpHUpoAe (QYHKIMOHANBHBIX Tpymnn. OCHOBBI Teopuu 3nactuuHocTn BMB.
@azoBble  cocrosHus BMB, Tepmomexanuueckas KpuBasd. Bsaumopeiicteue BMB ¢
pacTBopuTensiMU, HaOyxaHue, KWHETHKa HaOyXaHHs, TEepMOIMHAMMKA TIpolecca HaOyXaHMS.
N3oanexrpuueckas Touka nonmuamponutoB (UIT), mertonsr ee omnpexnenenus PactBopsi BMB.
BricanuBanue, koanepBauus, Gakropsl, Ha HUX Biustone. OCMOTHYECKOE JaBlIEHUE B pacTBOPax
BMB, memOpanHoe paBHOBecue (paBHOBecHe JloHHaHA).
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Texymuii KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIEITHBIA 0asut Oamn
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 5
CobecenoBanre 18 28

Tema 4.2. Peonoeus pacmeopoe BMB u konnouoro-0ucnepcHvix cucmem

Peonorus pacrBopoB BMB u koimmongHo-IuCcIEepCHbIX cUCTEM Peosiorus kak pasien KOJUIOMIHOMN
XUMHH.

Peonorndeckue cBOWCTBA YUCTHIX KUIKOCTEH U HECTPYKTYPUPOBAHHBIX KOJUIOUAHBIX CUCTEM. 3aKOH
Hetotona u ypaBuenue Ilyaszeiins. BsizkocTb, MeTO/bI €€ onpeesieHus. YpaBHEeHUEe DUHIITEHHA It
pacyera BSI3KOCTH.

HenbtoToHOBCKME XKUAKOCTH. AHOMaus BA3KOCTH. CTPYKTypHass M IUIACTUYECKAs BSI3KOCTb.
VYpaBHenue bunrama.

Texymuii KOHTPOJIb

MuHnmaneHbli | MakcumanbHbINA
Bun (hopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIENTHBIA 0asut Oamn
KomnokBuym 70 110
[Tocemenne yueOHbIX 3aHATUH (0aITbHO-PEHTHHIOBAs CUCTEMA) 10

4.3. Conep:xaHue 3aHATHII CEMHUHAPCKOI0 THIIA.

Ounas ¢popma o0yuenusi. KoHcyabTauuu B nepuoa TeopeTnyeckoro ooyuenus (4 4.)
Pasjen 1. [loBepxHOCTHBIE SIBJIEHUS B JUCNIEPCHBIX cucTemax. (1 4.)
Tema 1.1. [ToBepXHOCTHBIE SIBIECHHUS

Tema 1.2. Copbuus (1 4.)
1. KoHcynpramusi 1o pa3bsCHEHUIO TpeOoBaHUN K o(opmiIeHHIO Ja0opaTOpHBIX paboT, pa3zbop
TPYAHOCTEH M OIIMOOK, BO3HUKAIOIIMX IPU MOMCKE KOHCTAHT ypaBHEHMs JleHrMmiopa u pacuere
pasmepa MOJIEKYI.

Paznen 2. AgpcopOums 3iexkrpoauToB. O0pazoBaHne JBOMHOIO 3J1eKTPHYECKOIO CJIOS.
IMonyyeHne u CBOIiCTBA ANCIEPCHBIX CHCTEM. YIbTPaMHUKpOreTeporeHHble cucremsl. (1 4.)

Tema 2.1. AncopOuust 31€KTpOIUTOB

Tema 2.2. KomonaHo-aucnepcHble CUCTEMBI U MX (PU3UKO-XUMHUYECKHE CBOWCTBA.

Tema 2.3. DneKTpOKMHETUYECKHUE CBOMCTBA JUCTIEPCHBIX cUcTeM (1 u.)

1. Koncynwramus o teme "OcoOEHHOCTH aIcOpOIIUU AMEKTPOITUTOB, CTPOCHUE MUTIEIUTHI .
Pasnes 3. OTaenbHbIe THIIBI JUCIIEPCHBIX cucTeM. MukporereporeHunie cucremsl (1 4.)
Tema 3.1. OTaenbHbIE KIACChl MUKPOTETEPOT€HHBIX CUCTEM

Tema 3.2. Munemnsipasie pactBopsl [IAB (1 4.)
1. Korcynpramust mo teme "OcobOeHHoctu crpoenus mutiemisl [TAB. Otnnune munemnsr [TAB ot
MHUILIEIIBI 3071".

Pa3gen 4. BricokomoJiekyasipHbIe coeIHEeHM .
BBICOKOMOJIEKYJISIPHBIX COeJMHEHHI U INcNepCcHBIX cucteM. (1 4.)

Tema 4.1. BeicokomonexyspHsle Bemectsa (BMB)

PeoJiorus pacrBopoB
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Tema 4.2. Peonorust pactBopoB BMB u xonmnouno-aucnepcHsix cucrem (1 4.)
1. Koncynbramnus no teme "OnpenesieHrue MOJICKYIIPHONH MAacChl pEOJIOTUYECKUM METO/IOM".

4.4. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢gopma o0ydyennsi. KOHTaKTHBIE Yachl HA ATTECTALMIO B Iepuoja o0y4eHus (2 4.)
Pasnen 1. [loBepXHOCTHBIE SIBJIEHHS B INCIIEPCHBIX CHCTEMAX.
Tema 1.1. [IoBepXHOCTHBIE SIBJICHUS

Tema 1.2. CopOrust

Paznea 2. AncopOuus 3jiekTposuToB. O0pa3oBaHue ABOMHOIO J3JIEKTPUYECKOr0 CJIOS.
IlonyyeHue U CBOICTBA IMCHEPCHBIX CUCTEM. YIIbTPAMUKPOreTePOreHHbIe CUCTEMbI.

Tema 2.1. AxcopOuus 3IEKTPOIUTOB
Tema 2.2. KommonaHo-aucnepcHble CUCTEMBI M BX (DU3UKO-XUMUYECKUE CBOMCTRA.
Tema 2.3. DIEKTPOKUHETHYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM

Paznea 3. OTaesnbHbIe THIIBI JMCIIEPCHBIX cUcTeM. MUKpoOreTeporeHHbie CHCTEMbI
Tema 3.1. OTaenbHbIe KJIaCChl MUKPOT€TEPOI€HHBIX CUCTEM

Tema 3.2. Munennspssie pactsopsl IIAB

Pasnen 4. BbicokoMoOJIEKYISIPHbIE COeIMHEHMS. PeoJiorus pacrBopoB
BBICOKOMOJIEKYJISIPHBIX COeIMHEHHI U TMCIIEPCHBIX cucTeM. (2 41.)
Tema 4.1. BricokomonekyspHsle Bemectsa (BMB)

Tema 4.2. Peonorust pactBopoB BMB u koninou1Ho-1ucniepcHbIX cuctem (2 4.)

4.5. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuenus. JladboparopHbie 3anaTHA (24 4.)

Pasnes 1. IloBepXHOCTHBIE SIBJICHHS B JUCIIEPCHBIX cUcTeMaXx. (8 4.)

Tema 1.1. [ToBepxHOCTHBIC siBIeHUS (4 4.)
1. JlaGoparopHas paborta "AnacopOuusi MOBEPXHOCTHO-aKTUBHOIO BEIIECTBA Ha TPaHMIE pasena
KHUIKOCTh-BO3ayX. IIpoBepka npasuna drokno-Tpayde. AncopOrust [TAB Ha rpanune TBepaoe Teno
— )KUIKOCTh. Onpeenenne yaeabHON MOBEPXHOCTH copOeHTa".

Tema 1.2. CopOrus (4 4.)
1. KomnokBuym: «IloBepXHOCTHBIE SIBJICHHUS B IUCHIEPCHBIX CUCTEMAX).

Paznea 2. AncopOuus 3jiekTposuToB. O0pa3oBaHue ABOMHOIO J3JIEKTPUYECKOr0 CJIOS.
IHonyyeHue U CBOICTBA IMCIEPCHBIX CHCTEM. YIbTPAMHKPOreTePpOreHHbIe CUCTEMBI. (8 4.)

Tema 2.1. AncopOuust 37€KTPOIUTOB (4 4.)
1. JIJaboparopnas pabora "OnpeaeneHre NOPOroB Koarysinuu. M3mMepeHue >JIeKTpPOKHHETHYECKOTO
MOTEHIIMaIa MEeToIoM dekTpodopesa’.

Tema 2.2. KomonaHo-aucnepcHble CUCTEMBI U MX (PU3MKO-XUMHUYECKHE CBOWCTBA.

Tema 2.3. DneKTpOKMHETUUECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM (4 4.)
1. KommokBuyM: «AncopOrus amekTpoauToB. OOpa3oBaHUe JBOWHOTO 3JIEKTPUICCKOTO CITOSI.
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[Tomy4yeHue u cBOMCTBA IUCHIEPCHBIX CUCTEM. YJIBTPAMUKPOTETEPOI€HHBIE CUCTEMBDY.
Pasnes 3. OTaenbHbIe THIIBI JUCIIEPCHBIX cucTeM. MuKporereporeHHbie cuctemsl (4 4.)
Tewma 3.1. OTaenpHbIE KIACChl MUKPOTETEPOT€HHBIX CUCTEM

Tema 3.2. Munemnsipasie pactBopsl [IAB (4 4.)

1. JlaGoparopHast pabora "[lomyuenue u cBoiicTBa sSMynbcuil. OrmpenesneHue KpUTHUECKOU
KOHIEHTpAIMM MHUIIEIUIO0pa30BaHusl 10 M3MEPEHHIO ONTHYECKOM IUIOTHOCTH pacTBopoB [TAB.
Onpenenenue u3oannekrpuueckoit Touku BMB 1o ganneiM HaOyxaHus".

Paznen 4. BbicokomoJiekyasipHbIe CcOoeIMHEeHUsl. Peosnorus pacTBopoB
BbICOKOMOJIEKYJISIDHBIX COeIMHEHUI M TUCIEePCHBIX cucTeM. (4 4.)

Tema 4.1. Beicokomonekynsipasie BemecTBa (BMB)

Tema 4.2. Peonorust pacteopoB BMB 1 xoioniHo-1uCTIEpCHBIX cucteM (4 4.)

1. KonnokBuyM: «OTAENbHBIE TUIIBI TUCHIEPCHBIX CUCTEM. MUKpPOTeTEpOreHHbIE CUCTEMBI. PacTBOpPEI
BBICOKOMOJICKYJISIPDHBIX COEOUHEHUN Peonorus pacTBOPOB BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM U
JUCIIEPCHBIX CUCTEM.

4.6. Conep:xanue 3aHATHI JIEKIITMOHHOTO THIIA.

Ounas ¢popma o0yvenus. Jlekuuu (18 u.)
Pasjen 1. [loBepxHOCTHBIE SIBJIEHUS B JUCIIEPCHBIX cucTeMax. (4 4.)
Tema 1.1. [loBepxHOCTHBIE siBJICHUS (2 4.)

1. 3amaun KOJUIOMTHOW XHMHH. OHEPreTHUYECKHEe OCOOCHHOCTH TpaHMIBl pasaena  ¢das.
[ToBepXxHOCTHOE HaTsKEHUE. ACOPOIIHS.

Tema 1.2. CopOrus (2 4.)
1. Ancopbuus (mpomomkenue). CmaunBanue. Koresus, anre3ust

Paznea 2. AncopOuus 3jiekTposuToB. O0pa3oBaHue ABOMHOIO J3JIEKTPUYECKOr0 CJIOS.
IonyuyeHue U CBOICTBA IMCIEPCHBIX CHCTEM. YIbTPAMHKPOreTepOreHHbIe CUCTEMBI. (6 4.)

Tema 2.1. AncopOuust 37€KTPOIUTOB (2 4.)
1. Ancop6uus snekrponutoB. J1C. NoHHBINH 00MeH. J[ucniepcHBIE CHCTEMBI.
Tema 2.2. KonmonaHo-AuCIEpCHBIE CUCTEMBI M MX (DH3UKO-XUMHUUYECKHE CBOMCTBA. (2 4.)

1. ucnepcubie cuctemsl. [lonyueHne u oyucTka. DIEKTPOKUHETUUECKUE SIBJICHUS. YCTOMUMBOCTD
JUCIIEPCHBIX CUCTEM

Tema 2.3. DNEeKTpOKMHETUUECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM (2 4.)

1. YcTOMYMBOCTh JUCHIEPCHBIX cUcTeM. Koaryisiius IucnepCcHbIX CUCTEM U KOJUTOMIHAS 3alIUTA.
Pasnes 3. OTaenbHbIe THIIBI JUCIEPCHBIX cucTeM. MuKporereporeHHbie cucremsl (4 4.)
Tema 3.1. OTaenbHBIC KJIACCHI MUKPOTETEPOTEHHBIX CHCTEM (2 1.)

1. OTnenpHBIE BUIBI MUKPOTE€TEPOI€HHBIX CUCTEM. DMYIIbCHU.
Tema 3.2. Munemnsipasie pactBopsl [IAB (2 4.)

1. Munennspusie pactsopsl [TAB.

Paznen 4. BbicokomoJiekyasipHbIe CcOoeIMHEeHUsl. Peosnorus pacTBopoB
BbICOKOMOJIEKYJISIDHBIX COeIMHEHUI M IUCIEePCHBIX cucTeM. (4 4.)

Tema 4.1. Beicokomonekynsipasie BemectBa (BMB) (2 4.)
1. PactBopsr BMC.
Tema 4.2. Peonorust pacteopoB BMB 1 koioniHo-1MCTIEpCHBIX cucTeM (2 4.)
1. Peonornyeckue cBOMCTBA AUCIIEPCHBIX CUCTEM
4.7. Conep:kaHue caMOCTOAITEJIbHOI PadOThI 00yYAKOIIUXCS

Ounas ¢popma o0yuennsi. CamocrositesibHast padora crygenrta (60 4.)
Pa3ges 1. [loBepXHOCTHBIE SIBJICHHS B JUCHEPCHBIX cucTemMax. (10 4.)
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Tema 1.1. [loBepXHOCTHBIE SIBIEHUSA

Tema 1.2. Copbuus (10 4.)
1. [ToaroToBka K 3amure J1abopaTOpHBIX paboT U TEKyIIEMY KOHTPOJIIO.
2. [TonrotoBka K KOJUIOKBHYMY.
Paznean 2. AacopOoumsi 3jiekTposmToB. QO0pa3oBaHue ABOWHOIO 3JIEKTPUYECKOr0 CJIO0S.
IonyyeHue U CBOIICTBA IMCHEPCHBIX CUCTEM. YIIbTPAMUKPOreTeporeHubie cucrembl. (12 4.)
Tema 2.1. AxcopOuus 3IEKTPOIUTOB

Tema 2.2. KommonaHo-auciepcHbIE CUCTEMBI M BX (DU3UKO-XUMUYECKUE CBOMCTRA.

Tema 2.3. DIeKTpOKMHETHUECKHE CBONCTBA JUCTIEPCHBIX cUcTeM (12 1.)

1. IToaroToBka K 3amure J1aOOPaTOPHBIX PA0OT U TEKYILEMY KOHTPOJIO 3HAHHM.
2. IloaroToBka K KOJIJIOKBUYMY.

Pa3gen 3. OTaenbHble THIIBI JUCIIEPCHBIX cHcTeM. MUKporereporeHHble cucTemMsbl (2 4.)
Tema 3.1. OTaenpHbIE KIACChl MUKPOTETEPOT€HHBIX CUCTEM

Tema 3.2. Munemnsipasie pactBopsl [IAB (2 4.)
1. [ToaroToBka K 3ammuTe JIa0OPATOPHBIX PabOT U TEKYIIEMY KOHTPOJIO 3HAHHA.

Paznen 4. BrbicokomoliekyIsipHbIe CcOoeIMHEeHUsI. Peosnorus pacTBopoB
BbICOKOMOJIEKYJISIPHBIX COCIUHEHUI M TUCIEePCHBIX cucTeM. (36 4.)
Tema 4.1. Beicokomonekynsipasie BemecTBa (BMB)

Tema 4.2. Peonorust pacteopoB BMB u xononiHo-aucnepcHbix cuctem (36 4.)
1. IToaroToBka K 3amure J1aOOPaTOPHBIX PAOOT U TEKYILEMY KOHTPOJIIO 3HAHHM.
2. IlonroToBka K KOJIJIOKBUYMY.
3. IloaroroBka K MpoMeXyTOYHON aTTECTALINN.

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN

Ipomesicymounas ammecmayus.: /fugpepenyuposannviii 3auem, Ilamolii cemecmp.
[IpomexyTouyHasi aTTecTalus Mo JUCHUILIUHE MPOBOAUTCA B Gopme AuddepeHINPOBAHHOTO 3a4eTa
(3aueta ¢ oleHkoil). B paMkax arrecTanuu npeaycMOTpPeHO MOCeI0BaTeIbHOE OICHUBAHUE OTBETA
Ha JIBa BOMpoca OuiieTa U pelieHre 3a1aqu.

[Toponok npoBeneHUs: MPOMEKYTOUHOM aTTECTAIIUHU:

1. 3aueT mpoBOAMTCS B MEPUOI TEOPETUUECKOTO 00yueHus. He momyckaercs mpoBeneHHUe 3adeTa Ha
MOCJIETHUX ayTUTOPHBIX 3aHATHSIX.

2. IlpenongaBarens MPUHUMAET 3a4eT TOJIBKO MPU HaJUYMU BEJOMOCTH W HaJIeXalluM 00pazom
o(OpMIIEHHOM 3a4eTHON KHW)KKH WU MPU YCIOBHM MPOXOXKIACHHS CTYICHTOM HACHTU(UKAIMU B
YCTaHOBJIEHHOM HOPSIKE.

3. Pesynbrar 3auera oObsIBIIIE€TCS CTYIEHTY HEMTOCPEACTBEHHO MOCIIE €0 CIauH, 3aT€M BBICTAaBIISIETCS
B BEJOMOCTh M 3a4ETHYIO KHIKKY cTyaeHTa. [lonokuTenbHasi oleHKa 3aHOCHTCS B BEIOMOCTb U
3a4EeTHYIO KHUXKKY, HEY/IOBIETBOPUTEIbHAS OLIEHKA MPOCTABJISETCS TOJIBKO B BEIOMOCTU. B ciyuae
HESIBKM CTYAEHTA JUIsSl CJa4y 3aUueTa B BEZIOMOCTH BMECTO OLIEHKU

JIeJIaeTCsl 3aMUCh «HE SBUJICS.

[Ipu cpaue 3auera CTYAEHTY NPEIOCTABIAETCS BO3MOXKHOCTH TPEABAPUTENILHON IOATOTOBKU K
OTBETY B T€UEHUE 15 MUHYT.

VYpoBeHb KauecTBa OTBETa CTYIAEHTa Ha SK3aMEHE OMNpEAENseTCs C HCIOIb30BaHUEM OIEHOK
«HEYIOBJIETBOPUTEIBLHOY, «YIOBIETBOPUTEIBHOY, «XOPOILIO0Y, OTIUUHOM.

VYpoBeHb KauecTBa OTBETA CTY/IEHTA Ha 3K3aMEHE OMpPEeNsIeTCs M0 CASAYIOUUM KPUTEPUSIM:

1. Onenka «OTIMYHO» M 00IIee KOMMYEeCTBO peUTHHroBBIX OamnoB ot 900 no 1000 mpenmonaraet
MOJIHBIE U TOUHBIE OTBETHI HA JIBa TEOPETUUECKUX BOMpOca OuiieTa 3aueTa U MOJHOE pelieHue
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3anaun. OTBETHI XapaKTepU3yIOTCS:

- CBOOOZHBIM BJIaJICHUEM OCHOBHBIMHM TEPMUHAMU U TIOHATUSMU JUCLMILIUHBL,

- IOCJIeI0BAaTEIbHBIM U JIOTUYHBIM H3JI0KEHHUEM MaTepuaia AUCHUTUIHHBI;

- IOTUYECKU 3aBEPIICHHBIMH BBIBOJIAMU U O0OOIIEHUSIMH 10 TEME BOIPOCOB;

- UCYEPIBIBAIOIIMMU OTBETAMHU Ha JOMOJHUTENbHbBIE BOIIPOCHI MpEnojaBaTess.

2. OneHka «XopoImio» W 001Iee KOJIMYeCTBO PEeHTHHTOBBIX OamoB ot 750 mo 899 mpenmonaraet
MOJTHBIE OTBETHI HA JIBA TEOPETUUYECKUX BOIpoca OuseTa 3adeTa U IMOJHOE pEIIeHHEe 3aJayu, HO He

BCErJla TOUHOE U apryMEHTHPOBaHHOE U3JI0KEeHHEe MaTepuana. OTBEThl XapaKTePU3YIOTCS:

- 3HAaHHEM OCHOBHBIX TEPMHHOB U OHATUN AUCLIUILIINHBL;

- IOCJIeI0BaTEIbHBIM U3JI0KEHUEM MaTepuaia JUCIUILINHEI,

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

- MpaBWIbHBIMU OTBETaMU Ha JOIMOJHUTENIbHbIE BOIPOCHI MperojaBaTelisi, HO C HEKOTOPHIMU

HETOYHOCTSIMHU.

3. OneHka «yIOBJIETBOPUTEIHHO» M OOIEe KOJIWYECTBO PEHTHMHIOBBIX OamioB ot 600 mo 749
IpeanoyaraeT JOMYyIIeHHE IOTrpPEerIHOCTeH, HETOYHOCTEH M OIMOOK B OTBETaX OTBETHI Ha JBa
TEOPETUUYECKUX BONpPOCAa M YacTHUYHOE pEIIeHHWE 3aJayd, HO IpPU 3TOM CTYIEHT oOiagaer

HEOOXOMMBIMU 3HAHUSIMU [UIsl UX YCTPAaHEHUS IOJl PYyKOBOJICTBOM mperonaBatens. [Ipu orsete
CTYIIEHT:

- IOIyCKaeT OIMOKH B OCHOBHBIX TEPMUHAX U MOHATUSAX AUCUUIUIMHBI,

- IPUMEHSET 3HaHUA U BIIAJIeeT METOJIaMU U CPEJICTBAMU PELLEHUs 3a]iad, HO He JieJaeT 0000IeHNs

Y BBIBOZIBI IO TEME BOIIPOCA,

- HEZIOCTATOYHO MOCJIEOBATENBHO U MOJIHO M3JIaraeT MaTepual JUCHUTUIHHBIL.

4. OnieHKa «HEYIOBIETBOPHUTEIBHO» | O0IIee KOJTUYECTBO PEUTHHTOBBIX 0aioB cymmoit meHee 600
MpeIoaraeT cleayolne XapakTepUCTUKNA OTBETA CTY/IEHTA!

- HE J]aeT OTBET XOTsI Obl HAa OJJUH BOIIPOC;

- HE MOKET PEIINTh WIH pellaeT HeMPaBUILHO 3a/1a4y;

- IMEET CyUIeCTBEHHbIE IPOOEIBl B 3HAHUHM OCHOBHOT'O MaTepHasa Mo mporpaMMe AUCIUILIUHBL

- JIONIyCKaeT CYyIIEeCTBEHHbIE OMMOKU MpU M3JI0KEHUU MarepHalia, KOTOpble HE MOXET HCIPABHUThH
Jla’ke TIPU MTOMOIIIH MTPETOoAaBaTesl.

Ecoim mo wroram mpoBEeNEHHOW MPOMEXKYTOYHOM aTTecTalliu pe3yiabTaThl 00ydaromierocss He
COOTBETCTBYIOT KPHUTEPUIO CPOPMHUPOBAHHOCTH KOMIIETEHIIMH, OOYyYaroleMycsi BBICTaBIIAETCA
OLICHKA «HE YIOBIETBOPUTEIbHO». OIEHKA «YIOBIETBOPUTEIBHO», «XOPOILIO» WU «OTINYHO»
O3HAYyaeT yCHEIIHOE MPOXMKIEHUE MPOMEKYTOUHOM aTTecTaI|H.

6. MaTtepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe obecrevyeHue TUCIHIINHBI
6.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbHON Y4eOHOM JTUTEPATYPbI

OcHosHnas rumepamypa

1. benser A.Il.,, Kyuyk B.M. ®usuyeckas u KouiouaHas XUMUs [DJIEKTPOHHBIN pecypc]: -
MockBa: I'SOTAP-Menua, 2021. - 816 - Pexum JIOCTyIa:
https://www.studentlibrary.ru/book/ISBN9785970456903.html

2. bense A. Il., Uyxno A. C., baxonguna JI. A., I'pumna B. B. ®usnueckas u xoymuiougHas
XuUMHUs. 3aa4HuK [OnekTpoHHbI pecypc]: - M.: I'DOTAP-Menua, 2014. - 288 c.

3. bense A.Il. ®usnueckas U KOUIOMAHAsA XUMUS. PYKOBOJACTBO K NPAaKTHUUYECKUM 3aHATHIM

[OnektponHblil pecypc]: - MockBa: I'DOTAP-Menua, 2021. - 368 - Pexum nocryna:
https://www.studentlibrary.ru/book/ISBN9785970457344 .html

Jlononnumenvuas numepamypa

1. benseB A.Il. ®usnyeckas u komonaHas XuMmus. [IpakTukym o0pabOTKH SKCTIEPUMEHTATBHBIX
pe3ynbratoB [DnekTpoHHBIN pecypc]: PexomengoBano I'BOY [IIO "Poccwuiickas meauuuHCKas
aKaJieMus OCJIETIUIITIOMHOTO oOpa3oBanus" MuH3npaBa Poccun B kauecTBe y4eOHOTO MOCOOUS ISt
CTyneHTOB, wu3ydya - MockBa: ['DO0TAP-Memmna, 2015. - 112 - Pexum pocrtyna:
https://www.studentlibrary.ru/book/ISBN9785970434864.html
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6.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPBIM 00ecneuynBaeTCs
AOCTYN 00YyYAKOLIMXCS

IIpogheccuonanvruvie 6azvi danubix
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. www.studmedlib.ru - Koncynerant cryaeHt. CTyaeHueckas 31eKTpoHHas: OnOIroTeKa.

6.3. IIporpamMHoe oGecnieueHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE
Jnst obecnieueHust peaau3aluy JTUCIUIUTMHBI UCTIONB3YETCsl CTaHAAPTHBIA KOMILJIEKT IPOTrPaMMHOTO
obecrieuenust (I10), Bxmovaromuii peryasipHo OOHOBIsIEMOE CBOOOJHO pAacHpOCTpaHseMOe U
munensuondoe 10, B T.u. MS Office.

[IporpammHoOe obecrieueHue Ui aJanTaluyd OOpa30OBaTENbHBIX PECYpPCOB IS OOydalomMXcs U3
YKCJIA JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSAMH 3[JOPOBBSI:

ITporpamma skpanHoro goctyna Nvda - mporpaMMa 3KpaHHOTO JOCTYIa K CUCTEMHBIM M O(HCHBIM
NPUIIOKEHUSIM, BKITIouasi web-0pay3epsl, IOYTOBbIE KIHEHTHI, IHTepHET-MecCeHKEPhl U 0(hUCHBIE
nakeTbl. BecTpoeHHas nmonepikka pedyeBoro BeiBoga Ha 6onee ueM 80 s3pikax. [lomaeprkka 60ib11oro
yrcaa OpailJIeBCKUX TUCIICEB, BKIIIOYAs BO3MOKHOCTh aBTOMAaTHUECKOTO OOHAPY)KEHUSI MHOTUX U3
HUX, a TaKKe MOoJIepKKa OpaieBCKOro BBOA IS JHCIIJIEeB ¢ OpaitieBckol kiaBuatypoil. Urenue
3JIEMEHTOB YIIPABJIEHUS U TEKCTA IIPU UCIIOJIb30BAaHUH JKECTOB CEHCOPHOI'O 3KpaHa.

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

He ucnonb3yercsi.
Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.

6.4. CnienuaJjbHbIe OMELEHUs, 1a00PaTOPHH U J1a00pPaTOpHOe 000py10BaHUe
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Jlns obecrieueHusl peanu3aluy TUCHMILIMHBI UCHOJb3YeTCsl 000pynoBaHHE OOIIEro Ha3HaueHUs,
CICUATM3UPOBaHHOE 000PYIOBaHUE, 000pYI0BaHKE, 00CCIICYMBAIOIICE A TAI[MIO IEKTPOHHBIX U
IIeHaTHBIX OGpaSOBaTCJIBHBIX pPECypCoB IJId 06y‘IaIOH_[I/IXC}I N3 4YucCiia JuMl C OIrpaHUYCHHBIMU
BO3MO)KHOCTSIMU  3/IOPOBbs, HAOOpPBI JIEMOHCTPALMOHHOTO OOOpYIOBAaHUS W Yy4eOHO-HAIIISTHBIX
MOCOOUH MO CIHCKY.

O6opynoBanue 00IIETO HA3HAYCHHS:

[Ipe3enranmonHoe 00opynoBaHUE (MYJIBTUMEIUA-TIPOEKTOP, FKPAH, KOMIIBIOTED IJIsl YIIPABICHUS) -
U1 IPOBEEHUS JIEKIIMOHHBIX U CEMUHAPCKUX 3aHSATHH.

KomnbroTepHslit kiacc (¢ BbIxogoMm B Internet) - ans opraHuzanuy CaMOCTOSATENBHOW paboThI
00y4Jaromuxcs.

OO6opynoBanue, OOECIEUMBAIONICE AANTAUI0 DICKTPOHHBIX M TIEYaTHBIX O00pa30BATEIbHBIX
pecypcoB Ui 00ydaromMXCs U3 YKCIA JIUMI C OTPAHUYEHHBIMU BO3MOXXHOCTSIMH 3/10pOBBS (MECTO
pa3MeleHus - yueOHO-METOANYECKHUI OT/IeIN, yCTaHABIMBACTCS 110 MECTY NMPOBEACHUS 3aHATHH (Ipu
HEOOXOIMMOCTH)):

VYerpoiictBo mopraruBHoe s yBenumueHuss DION OPTIC VISION - mnpeana3zHadeHo Jist
O0y4YaroILINXCsl ¢ HApYIIEHHEM 3PEHHS C IIeNbI0 YBETMUEHHs TEKCTa U MoJ00pa KOHTPACTHBIX CXEM
n300paKeHUS;

DOneKTpoHHBIN py4yHOIl BuaeoyBennunutens Bigger D2.5-43 TV - npennasHaueHo A 00ydaromuxcs
C HapYILLIEHUEM 3PEHHUS [UIsl YBEIMUEHUS U UTEHUS IJIOCKOIIEYaTHOIO TEKCTA;

Pagnoxnace (paauomukpodoH) «Coner-PCM» PM-6-1 (3aymHblii MHAMKTOP) - TOPTaTHBHAS
3BykoBasi FM-cucrema s oOyd4aromuxcsi C HapylIEHHEM CilyXa, YAyd4llaromias BOCHpPUSATHE
rOJIOCOBOM MH(pOPMALIUH.

Criennanu3upoBaHHOE 000PYIOBAHHE:

y4eOHO-1a00paTOpHBIC TTOMEIICHHS
pH-Metp maboparopusiii F-20 Standart - 2 .
Konopumerp KOK-3KM - 1 mr.
pH- metp HI 83141 - 3 mr.
Becst SARTORIUS GM-1205 - 1 mir.
Becwr BT-500(1999r) - 3 .
Tenzuomerp JroHyu 'OCT 20216 BH 5504 - 2 mir.
Tenzuometp JroHyu 'OCT 20216 BH5504 - 2 .

7. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

B xome peanuzanum y4deOHOro mporecca IO IUCHUIUIMHE TPOBOMATCS Y4YeOHbBIE 3aHATUS H
BBITIOJTHACTCA CaMOCTOATCIIbHAsA pa60Ta. Ilo BOIIpOCaM, BO3HUKAOIMIUM B MPOICCCC BLIITOJHCHUA
CaMOCTOSITENIbHOW PabOThI, MPOBOATCS KOHCYJIBTALIUH.

JUns opraHu3alii W KOHTPOJS CaMOCTOSTENbHONW pabOThl OOYyYaIOLIMXCS, a TaKKe MPOBEICHHS
KOHCYJIbTallu{ IPUMEHSIOTCA HHPOPMALMOHHO-KOMMYHHUKAITMOHHBIEC TEXHOJIOTUH:
Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=1419

Koncynwsruposanue: http://edu.spcpu.ru/course/view.php?id=1419

Kontpons: http://edu.spcpu.ru/course/view.php?id=1419

Pasmemenune yueOHbIx Marepuanos: http://edu.spcpu.ru/course/view.php?id=1419

Y4eOHO-MeToaYeCKoe 00eCTIeUeHNE:

HmutpueBa W.b. Komnmounnas Xumusi : 3JIEKTPOHHBIM ydueOHO-Meromuueckuid komruieke / W.b.
HmutpueBa; ®I'BOY BO CIIX®Y Munzapasa Poccun. — Cankr-IletepOypr, 2018. — Teker
anekrponnbit // DUOC CIIX®YVY : [caiit]. — URL: http://edu.spcpu.ru/course/view.php?id=1419. —
Pexxum gocrtyna: uist aBTOpU30BaHHBIX TOJIb30BATEIICH.

Memoouueckue ykazanus no popmam padomot
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Koncynomayuu 6 nepuoo meopemuueckoeo obyuenus

KoHcynbTanum B mepuoji TEOPETUYECKOTO OOy4eHHUs IMpeaHa3Ha4deHbl I pa3bsICHEHUS MOpsIKa
BBITOJIHEHHSI CAMOCTOSTEIbHOM paboThl M OTBETA Ha CIIOKHBIC BOMIPOCH B U3YUCHUHU JUCIUTLITUHBI.

Jlexyuu

Jlexuu npeaHa3Ha4YeHBbl AJ1s1 COOOIIEHUS 00yJaIOIIMMCsl HEOOXOIUMOTO JUIsl U3yUEHHs! TUCIIUILIHHBI
o0beMa TEOPETUYECKOTO Marepuaia. B pamkax NEKIUil mpernojaBaTesieM MOTYT PeaH30BbIBATHCS
CIIEAYIOIINE HMHTEPAaKTUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTUH: IHCKYCCHs, JIEKLIUS C OIIMOKaMH,
BUJICOKOH(EpEHIHs, BEOHHAP.

Jlabopamophvie 3anamus

Tekymimii KOHTPOIb 3HAHUH OCYIIECTBISICTCS HA JIA0OPATOPHBIX 3aHATUAX U MPOBOAUTCS B (popme:
3aiay v 3aJaHUM PENPOTYKTUBHOTO YPOBHSI

Kparkas xapakTepucTuka OIICHOYHOTO CPEACTBA: IMPEACTABISET COOOM CPEACTBO, MO3BOJSIONICE
OILICHMBATh W TUATHOCTUPOBATh 3HaHWE (pakTHueckoro marepuana (0a3oBbIe MOHATHS, AITOPUTMBI,
(bakThl) W yMEHHE MPABWIBHO HCIOIB30BaTh CICIHUATbHBIC TEPMHUHBI U TOHSTHUS, y3HaBaHHE
00BEKTOB U3YyUCHHUS B PAMKaX OMPEACICHHOTO pa3/iena IUCIUTUTHHEIL.

[IpeacraBieHne OLIEHOYHOTO CPEICTBA B OLIEHOYHBIX MaTepuasax: KOMIUIEKT 3aJlad U 3alaHui

3aiay v 3aJaHUN PEKOHCTPYKTUBHOTO YPOBHS

Kparkas xapakTepucTuka OIICHOYHOTO CPEACTBA: MPEACTABISET COOOM CPEACTBO, MO3BOJSIONICE
OILICHMBATh U IMAaTHOCTUPOBATh YMEHHSI CHHTE3UPOBATh, aHAIM3UPOBATh, 0000MIaTh (PaKTHUECKUI U
TEOPEeTUYEeCKUH Marepwall ¢  (QOpMyIHpOBaHHMEM KOHKPETHBIX BBIBOIOB, YCTAaHOBICHUEM
MPUYUHHO-CIICICTBEHHBIX CBS3EH.

[IpeacraBieHne OLIEHOYHOTO CPEICTBA B OLIEHOYHBIX MaTepuajax: KOMIUIEKT 3aJlad U 3alaHHui
Konnoksuyma

Kparkas xapakTepucTHKa OLIEHOYHOTO CPEJCTBA: MPEACTABISET COOO0M CPEICTBO KOHTPOJIS YCBOCHHUS
y4e0HOro MaTepuaja TeMbl, pa3jiesia WIH pa3elioB JUCIHILTUHBI, OPraHU30BAaHHOE KaK ydeOHOe
3aHATHE B BUJE COOECENOBAHUS MPEMOJaBaTENs C 00YIArOIIUMUCS.

[IpencraBieHne OIEHOYHOTO CPENCTBA B OLIGHOYHBIX MaTepuajax: BOMPOCH MO Temam/pasienam
JTUCLMITIMHEL.

Otuer o naboparopHoii paboTe

Kparkas xapakTepucTHKa OLIEHOYHOTO CPENCTBA: CPEICTBO, MO3BOJISAIONICE OIEHUTH CIOCOOHOCTH
00y4aromerocst CaMOCTOSITEIbHO BBIMOJHATh Y4YeOHBIE 3aJa4d W 3aJaHHUS C HCIIOJIIb30BaHUEM
CHEIMAIM3UPOBAHHOTO 00OpYyIOBaHUS ¥ (WJIH) TPOrpaMMHOTO obOecredeHus, 00eCIeUeHHYIO
COBOKYMHOCTBIO TEOPETUUYECKUX 3HAHUM.

[IpencraBieHne OIICHOYHOTO cpecTBa B (hOHIE: TPEOOBAHUS K CTPYKTYPE U COJIEPIKAHUIO OTUETA.
CobecenoBanue

Kparkas xapakTepucTuka OIICHOYHOTO CpEACTBA: TMPEACTABISET COOOM CpEACTBO KOHTPOIS,
OpPraHM30BaHHOE KaK CHelHalibHas Oecela mperonaBaTelis ¢ 00yJaronuMcsl Ha TEMBI, CBSI3aHHBIE C
M3yd4aeMoll AWCIMILTMHOW, W PACCUMTAHHOE Ha BBIICHEHHE O0beMa 3HAHWN OOYYaroIerocs Io
OTIpe/IeTICHHOMY pa3zely, TeMe, mpolieMe U T.11.

[IpencraBieHne OIEHOYHOTO CPENCTBA B OLIGHOYHBIX MaTepuajax: BOMPOCH MO Temam/pasienam

JUCIHMILIUHBI
Tect
Kparkas XapaKTepUCTUKA OILIEHOYHOT'O CpeAcTBa: MIPEACTABIIAET coboit CUCTEMY

CTaHJAPTU3UPOBAHHBIX 3a/IaHUM, TTO3BOJISIONIYI0 aBTOMAaTH3HPOBATh MPOLEypY U3MEPEHHs YPOBHS
3HAHUH U yMEHHI 00yJaromerocs.

[IpencraBieHne OLEHOYHOTO CPEACTBA B OLEHOYHBIX MaTepuayax: crerudukanus 6aHka TECTOBBIX
3aaHui

TTonrorosneno B cucteme 1C:Yuusepcurer (000001134) Crpanurnia 17 uz 17
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