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

Mopnucaro undposon nognmcoio: OrEOY BO CNXDY
MWH3PABA POCCUN

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, CaHKT-ﬂeTepﬁyprCKMl?l
1.2.643.100.1=120D31303337383238303239303037, rOCYRAPCTBEHHBIA XUMMKO-
title=MNpopekTop no yue6Hom pabote, o=OrbOY BO CNXDY k* hapmaLeBTUYECKMil YHUBEpCUTET
MWH3APABA POCCUW, street=YJ1 MPO®ECCOPA MOMOBA, &

JLIOM 14, JIUT A, I=Cankt-MeTepbypr, st=78 r. CaHKT-
Metep6bypr, c=RU, givenName=lOnus MeHHaabeBHa,
sn=WnbnHosa, cn=Or60Y BO CNX®Y MUH3APABA POCCUN
[ata: 2023.07.25 11:52:38 +03'00'

PABOYAS ITPOT'PAMMA JTVCHUTIIMHBI (MO YJIA)

b1.0.13 ®PUSNYECKASA XUMUA

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 3aUE€THBIX €IUHUIIAX: 4 3.€.

B akaJleMHYECKUX Jacax: 144 ak.4.
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Pa3padoruukmu:
JlouieHT kKadeapsl GU3NIecKoit 1 KOJUIOUTHOW XUMHH, KaHIUaT
xumuuecknx Hayk Kyuyk B. U.

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)
opraH
1 Kadenpa 3aBeyIOIHi Pagun M. A. Paccmorpeno | 19.04.2023, Ne 8
(buzuIecKoi u kadenpoii,
KOJIJIOMTHOM PYKOBOZIMTEIb
XUMUHU MoJIpa3ieeHus,
peanu3yromero
OIl
2 | Meroguueckas | Ilpencenarens bacesuu A. B. CornacoBaHo 04.05.2023
KOMUCCHS METOANYECKON
YI'CH 18.00.00 | komuccuun/coBer
a
3 Kadenpa OTBeTCTBEHHBIN bacesuu A. B. CornacoBaHo 04.05.2023
IIPOMBIIUICHHOU 3a
TEXHOJIOTUH | 00pa3oBaTelbHy
JIEKapCTBEHHBIX | IO MpOrpammy
MpenaparoB
CornacoBaHue M YTBEpXKIACHUE 00pa30BaTEIIbHON MTPOTPaMMBbI
[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opraH
1 (bakynpTeT Hexan, KygBaesa E. B. CornacoBaHo 04.05.2023
MIPOMBILIUIEHHOW | PYKOBOJIUTEIb
TEXHOJIOTUH MOJIpa3CICHUS
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

YK-1 CnocobeH ocymecTBISITh MOUCK, KPUTUUECKUI aHallu3 U CHHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4

VK-1.5 PaccmarpuBaeT u mpejaraeT BO3MOYKHbIE BADUAHTBI PEIICHUS TIOCTABICHHOMN 3a/1auH,
OLICHUBAs UX JTOCTOMHCTBA U HENOCTATKU

3name:

VYK-1.5/313 3HaTh OCHOBHBIE TEPMHUHBI M 3aKOHBI, UCIIOJIb3yeMbIE B Kypce (pU3NUeCKOM
XUMHHU

Ymems:

VK-1.5/YM7 VYMerp TpOBOAWTH pacdyeTbl M COCTaBIATH OTYET O pe3yibTarax
MPOBEJCHHOTO SKCIIEpUMEHTA

Braoems:

VK-1.5/HB1 Bnaners HaBbIKaMu pacyeTOB PE3yJIbTaTOB SKCIIEPUMEHTA C MIPUMEHECHHEM
COBPEMEHHBIX KOMIIBIOTEPHBIX MPOrpPaMM

OIIK-5 CnocobeH OCymIeCTBIATh AKCIEPUMEHTATbHBIC MCCICIOBAaHUS W HUCIBITAHUS IO 3aJaHHON
METOJIMKE, MMPOBOAUTh HAOMIONEHUS U M3MEPEHHUS C Yy4eTOM TpeOOBaHMI TEXHUKH O€30MacHOCTH,
00pabaThIBaTh M HHTEPIPETUPOBATH IKCIIEPUMEHTANILHBIC TAHHBIC

OIIK-5.1 OcymiecTBasieT 3KCIEPUMEHTANIbHBIE MCCIEAOBAHUS U MCHBITAHUS IO 3aJaHHOU
METOJIMKE, 00pabaThIBacT U UHTEPIIPETUPYET MOTYUCHHBIE IKCTICPUMEHTATbHBIC TAHHBIC
3uamo:
OIIK-5.1/3u6 3Hatb ypaBHeHHS (HOPMATEHONW KHHETUKH
OIIK-5.1/317 3HaTh OCHOBBI TEOPUHU KaTan3a
Yuems:

OIIK-5.1/¥YM16 YMeTb COCTaBsATh KMHETHUYECKHWE YPAaBHEHHS IJIi KUHETHKHU TPOCTHIX
peakuuii ¥ MPOrHO3UPOBATH BIMSHUE TEMIIEPATYPhl HA CKOPOCTH IpoLecca
Braoems:

OIIK-5.1/HB2 Bnaners MeTOAaMH UCCIIEOBAHNS KHHETUKN XUMUYECKUX PEaKIIUn

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

3name:
OIIK-5.2/313 3HaTh OCHOBHBIC METOIBI (PU3UKO-XMMUYECKOTO aHAJIN3a
Ymems:

OIIK-5.2/YM8 YmeTh BBIOMpPATh U 0OOCHOBBIBATH BHIOOP (PU3UKO-XUMHUECKOTO METOJIa
UCCIICIOBAHUS

Braoems:

OIIK-5.2/HB2 Bnanmetrr HaBbIKaMH paboOThl ¢ mnpuOopaMH M pEaKTUBaMH,
UCTIOJIb3YEMbIMH B (PU3UKO-XHUMUYECKOM aHAIIN3e

OIIK-2 CniocoGeH UCIonb30BaTh MaTeMaTHIeCKue, Pu3ndeckue, GU3NKO-XUMUIECKUE, XUMUYIECKUE
METOIBI JJIsI PEeIIeHus 3a7a4 MPOPEeCCUOHATTLHOU e TEIILHOCTH

OIIK-2.2 TlpuMeHsET OCHOBHBIE METOAbI WU TIPUEMBI [JII HW3MEpeHUs (U3UYECKUX U
(hUBUKO-XUMUYECKHUX ITapaMeTPOB 0OOBEKTOB U TPOIIECCOB
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3name:

OIIK-2.2/301 3Harp MeETOABI OMUCAHUA XUMHUYECKHX pPaBHOBECHH B pacTBOpax
JNIEKTPOJIUTOB

OIIK-2.2/362 3HaTh TEPMOIUHAMHKY PACTBOPOB IJICKTPOJIUTOB U IICKTPOXUMUUYECKHUX
CUCTEM

Ymems:

OIIK-2.2/¥Ym10 VYMeTb NpOBECTH KAueCTBEHHbI W KONMYECTBEHHBIH aHamM3 ¢
UCTIOJIb30BaHUEM (PU3UKO-XHUMUYECKHX OCHOB aHAJIM3a

Braoemy:

OIIK-2.2/HBl Bnanets HaBbikaMu paboTel ¢ pH-MeTpoM, KOHIYKTOMETPOM,
(b OTOKOIIOPUMETPOM, pePPAKTOMETPOM, TMOIIPUMETPOM

OIIK-2.3 CucreMaTu3upyeT U aHAM3UPYET Pe3yNIbTaThl (PU3UKO-XUMHUECCKUX U XUMHUECKUX
AKCIIEPUMEHTOB, HAOIIOICHNH, U3MEPECHHM, a TAK)KE PE3yJIbTaThl pACYCTOB CBOMCTB BEIIESCTB U
MaTepuasoB

3name:

OIIK-2.3/3u1 3Harp ycioBust U OONACTh NMPUMEHEHHS SICKTPOXUMHUYECKUX METOIOB
aHanu3a

Ymemns:

OIIK-2.3/YM7 VYMeTb TpPOBOAWTH MOTCHIIMOMETPUYECKHE U KOHAYKTOMETPHUYCCKHE
U3MEPEHUsI U OIICHUBATh PE3YJIbTAThl aHAIN3a

Braoems:

OIIK-2.3/HBl Bnaners meTonamu pacuera (hPU3MKO-XMMHUYECKUX MapaMeTPOB BEILIECTB
Ha OCHOBE PE3YJIbTaTOB, OJIYYEHHBIX METOJaMH JIEKTPOXUMUYECKOTO aHAJIN3a

OIIK-1 CnocobeH u3ydaTh, aHAJIM3UPOBATh, HCIOIB30BATh MEXAHM3MBl XUMUYECKUX PEaKIIHM,
MPOUCXOASAIINX B TEXHOJIOTHYECKHUX MPOLIECCax U OKPYXkAIOleM MUpPE, OCHOBBIBAsCh HA 3HAHUSIX O
CTPOCHHMH BEILIECTBA, MPUPOAEC XUMUUYECKON CBSI3U M CBOMCTBAX PA3IMUYHBIX KJIACCOB XMMHYECKUX
3JIEMEHTOB, CO€IMHEHUH, BEIIECTB U MaTEPHUAJIOB

OIIK-1.4 WHrepnpeTupyeT CTPOSHHUE BEIIECTBA HAa OCHOBAaHUU (DU3UKO-XMUMHUYECKHUX
IIPUHIUIIOB U 3aKOHOMEPHOCTEU

3nams:
OIIK-1.4/3u]1 3narte Hayajga TEpMOAMHAMHKHA W OCHOBHbBIC ypaBHEHHS XUMHUUYECKOU

TCPMOAUHAMUKH,; MCTOAbI TCPMOAUHAMHUYCCKOTO OIMMCAHUA XUMHUYCCKHUX U (1)330BBIX
paBHOBeCI/Iﬁ B MHOI'OKOMIIOHCHTHBIX CUCTCEMaxX

Ymems:

OIIK-1.4/YM6 VYMmeTb aHaIM3UpPOBATh JUArpaMMbl COCTOSIHUS OWHApHBIX CHCTEM,
yCTaHABIMBaTh TPAHMUIBI M OONACTH yCTOWYMBOCTH (Da3 B OIHOKOMIIOHEHTHBIX U
OMHApHBIX CHCTEMax

Braoems:

OIIK-1.4/HBl Bnagers MeTOZaMH TEPMOIMHAMMYECKHMX pacdye€TOB  IapaMeTpoB
XUMHYECKUX pEaKLUi

OIIK-1.4/HB2 Bnagets MeTo1aMH MOCTPOCHUS AUATPAMM COCTOSHHS
2. Mecro aucuumimnHbl B cTpykrype OII

Hucuumnuaa (Moxynb) b1.0.13  «®usudeckas XuUMHUS» OTHOCUTCS K 0O0S3aTENBbHON dYacTH
o0pa3oBarenbHOI MporpaMMbl M U3ydaeTcs B cemecTpe(ax): 3.

[IpenimecTBytoNUE TUCIUTUTHHBI (IPAKTUKU) TIO CBSA3SIM KOMITETCHIIUH:
b1.B.03 Unxenepnas rpaduka;
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b1.0.05 Uudopmaruxka;

b1.0.02 Maremaruka;

b51.0.03 OOuiast 1 HeOpraHUYEeCKasi XUMHUS;

b1.0.07 Opranuueckasi Xumusi;

b1.B.07 OcHOBBI aBTOMaTH3UPOBAHHOIO IPOEKTUPOBAHUS DJIEMEHTOB TEXHOJIOTHYECKOIO
000pyIOBaHUS;

b51.0.08 OcHoBBI TEOpHM BEPOATHOCTH U MAaTEMAaTUUECKON CTATUCTUKU;

b2.0.01(Y) yueOHnas mpakTrka (03HaAKOMUTEIbHAs TIPAKTUKA);

b1.0.06 ®usuxka;
[Tocnenyromue AMCUUIIINHBI (IPAKTUKH) TIO CBA3SIM KOMIIETEHIIMNA:

b1.0.14 AsaauTHdecKas XUMUS;

b1.B.JIB.06.02 buoTtpancdhopmarus IeKapCTBEHHBIX BEIIECTB;

b1.B.JIB.06.03 Beaenue B hapmMakonoruo;

b1.0.20 KonnounmHass XuMus;

b1.0.15 MarepuanoBeneHue;

b1.0.29 Metponornueckoe obecrnieueHre hapmMarieBTUIeCKIX MPONU3BOICTB;

b1.B.IB.03.03 Ontuyeckue MeToAbl B GU3HUYECKON XUMHUH,

b1.0.16 OcHOBBEI XUMHUYECKOM TEXHOJIOTHH,

Bb3.01(1) IToaroToBka K 3aIIMTe U 3aLIUTa BBITYCKHON KBATH()PUKALMOHHONW pabOTHI;

b1.B.JIB.02.01 ITpunoxxenre TuHEHHON anreOpsl JUIsl pelIeHUsT TEXHOJIOTHIECKUX 3a/1a4;

b52.0.03(IT) npousBoAcTBEHHAs MPAKTHUKA (HAYYHO-HCCIIEe0BaTeNbCKas paboTa);

b1.0.19 IIpoueccel u annaparsl B POU3BOACTBE TOTOBBIX JICKAPCTBEHHBIX CPEJICTB;

b1.0.18 Craructuueckue MeTonsl 00pabOTKM JaHHBIX C HCIOJB30BAHUEM IPOTrPAMMHOTO
o0ecreyeHus;

b1.0.30 Texnonorust )UAKUX (TapEeHTEPATbHBIX) JEKapCTBEHHBIX (HOPM;

b1.0.21 TexHomorust MATKUX W alTUTMKAITMOHHBIX JICKAPCTBEHHBIX (HOPM;

b1.0.24 Texnonorust TBEpAbIX JEKApPCTBEHHBIX (HOPM;

b1.0.25 TexHnonorus ¢puronpemnaparos;

b2.0.02(Y) yuebHas nmpakTuka (TeXHOIOrHYecKast (MPOSKTHO-TEXHOIOTHUECKasl) TPAKTHKA);

b1.0.23 ®Ou3uko-xuMHYeCKHE METOALI aHAJIN3a;

b1.B./IB.03.01 ®u3nueckue oCHOBBI JU3aitHa MOJIEKYIT;

b1.0.22 ®unocodus;

b1.B./IB.03.02 [{udpoBsie ycTpoiCTBa U3MEPEHUS, KOHTPOJISA U YIIPABJICHHUS;

b1.B.JIB.02.02 YncneHHbIE METOBI;

b1.0.12 DnekrporexHuKa U MPOMBILUIEHHAS AIEKTPOHUKA,

B npouecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPo(eccHoHaIbHON JesITeIbHOCTH
U pemieHUI0 npodecCHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO wu o6pa3oBarenbHOU
MPOTPaMMOii.

3. O0beM TUCHUILUIMHBI U BUIbI Y4eOHOH padoThI
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4. Conepxxanue TMCUUNIMHBI
4.1. Pa3nenbl, TeMbl JUCHUIJIMHBI H BUAbI 3aHATHIA
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Pasznen 1. Xumnueckas 22 4 4 4| 10| OIIK-1.4
TepMOINHAMHUKA. OIIK-2.3
TepMoaMHaAMHKa pacTBOPOB. YK-1.5
KoaauraruHble CBOHCTBA
pacTBOpOB
Tema 1.1. Xumnueckas 22 4 4 41 10
TepMOAMHAMUKA. TepMOoaHAMHKA
pactBopoB. KomnuraruBHbie
CBOMCTBAa PacCTBOPOB
Pasnen 2. ®a3oBbie paBHoBecus | 30 12 8| 10| OIIK-1.4
U CBOHCTBAa PAaCTBOPOB. OIIK-2.2
OIHOKOMIIOHEHTHBbIE, OIIK-2.3
JABYXKOMIIOHEHTHbIE U OIIK-5.1
MHOTOKOMIIOHEHTHbIE CHCTEMbI OIIK-5.2
Tema 2.1. ®a3oBble paBHOBecHA U | 30 12| 8| 10| YK-15
CBOMCTBA PaCTBOPOB.
OIHOKOMIIOHCHTHEIC,
JIBYXKOMIIOHCHTHBIC U
MHOTOKOMIIOHEHTHBIE CUCTEMBI
Pasnen 3. TepmoguHaMmmnyeckas 34 12 4| 18| OIIK-1.4
Teopus pacTBOPOB OIIK-2.2
31eKTpoanToB. Ilponeccsl OIIK-2.3
TOKOIIEPEHOCAa B PacTBOpPAax OIIK-5.1
3J1eKTPOJINTOB. OIIK-5.2
TepMmonuHamMu4eckas Teopust YK-1.5
INC
Tema 3.1. TepmoauHamuueckast 34 12 41 18
TEOpHsl PACTBOPOB AIIEKTPOIUTOB.
IIpoueccel TokonepeHoca B
pacTBOpax ANMEKTPOIUTOB.
Tepmonunamuueckas Teopus IC
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Paznen 4. XumMnueckas 33 2 2 4 2| 23| OIIK-14
KHMHETHKA U OCHOBBLI KaTaju3a OIIK-2.2
OIIK-2.3
Tema 4.1. XuMuueckass KHHETHKA 33 2 2 4 2| 23| OIIK-5.1
M OCHOBBI KaTaJIn3a OIIK-5.2
VYK-1.5
Hroro 119 2 6 32| 18| o1

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

Pazoen 1. Xumuueckan mepmoounamuxka. Tepmoounamuka pacmeopos. Konnucamuegnule
ceolicmea pacmeopos

Tema 1.1. Xumuueckas mepmoounamuxa. Tepmoounamuxa pacmeopos. Konnueamushvie ceolicmea
pacmeopos

Tepmoaunamuka - ee 0co0eHHOCTH, 3a/1auu. [Iporieccsl paBHOBECHBIE M HEPABHOBECHBIE, 00paTUMBbIe
u HeoOparumble. HyneBoe Hauano tepmoauHamuku. [lepBoe Hauano TepMoguHaMUKU. TepMOXUMUSL.
TermoBoit addext nporecca. 3akoH ['ecca. Btopoe Hauano trepmonuHamuku. Bropoe Hawano st
W30JIUPOBAHHOM M OTKPBITOM CHUCTEMBI. OJHTpomnusa. [peThe Hayajlo TEPMOAUHAMHKH.
TepmonuHamMuueckne TOTEHIMANIBI: CcBoOOmHass HSHepruss [ubOOca. XWUMHUECKHUW TOTEHITHAI.
KoncranTa paBHoBecusi. PaBHOBecHe MPOCTHIX Ta30BbIX peakiivil. BiusHue BHEIIHUX yCIOBUW Ha
paBHOBecue. PacyeT TepMOAMHAMUYECKOTO BBIXOJ[a MMPOJYKTa PEaKIIUH.

TepmoanHaMuyeckne MOTEHIMANIBI OTKPBITHIX CUCTEM. XUMHUYECKUI MOTEHIMAN HIeajJbHOTO rasa.
OYruTUBHOCTh M aKTHUBHOCTb. PacTBOpHI HeaneKTpoiauToB. OOIias XapaKTepUCTHKA PAacTBOPOB.
WNneansubie pactBophl. JlaBneHuwe mnapa wuaeanbHOTrO pacTtBopa. 3akoH Paymsa. TepmoauHamuka
WJICATbHBIX pacTBOpPOB. [laBlieHWe mnapa HeUJeaIbHBIX pacTBOPOB. 3akoH [eHpu. AKTHUBHOCTD.
Koaddunment aktuBHOCTH.

KonnuraruBuble cBOWCTBa pacTBOPOB TBEPABbIX HEJIETYYMX BEIIECTB (AJIEKTPOJIUTOB U
HEAMEeKTpoauToB). OcMOC B ocMoTHYecKoe AaBieHue. 3akoH Bant-I'odda. Bnusaue nuccornmanuu u
accouunanuu. M3oronnueckuit koapduuuent. [lonmkenne reMneparypsl 3aMep3aHusl U MOBBIILICHUE
TEeMIIepaTyphl KUMEHHUsI PAcTBOPOB TBEPABIX HeNeTyuyux BemiecTB. OmpesenieHne MOJISPHON Macchl
PacTBOPEHHOIO BEIIECTBA KPUOCKOTUYECKUM, I0YITHOCKOMTUYECKUM U OCMOTHYECKIUM METOJIOM.

Texymuii KOHTPOJIb

MunuManbHblid | MakcuManbHbIN
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIEITHBIN 0asut Gamn
Pa3zHoypoBHEBbIE 3a/1a4u 1 3a4aHUA 15 25
PacueTtHo-rpaduueckas padora 25 40
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 15

Pazoen 2. @Dazoevie paenogecus u  ceoiicmea  pacmeopos. (QOHOKOMNOHEeHmHble,
08YXKOMNOHEHMHbIE U MHO20KOMNOHEHNHble CUCMEMbL

Tema 2.1. Dazosvie pasnosecus u ceoticmea pacmeopos. OOHOKOMNOHEHMHble, 08YXKOMNOHEHMHbIe
U MHO2OKOMNOHEHMHbIE CUCTEMbL
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[IpaBuno ¢a3 Tubb6ca. YcnoBus paBHoBecus (a3. uarpamma cocrosuus. [IpuHUumnsl anammusa
auarpamMm CoCTOsiHUS. JluarpamMma COCTOSIHMSI OJHOKOMIIOHEHTHOW CHCTEMbl. bUHApHbBIE CUCTEMBI.
AHanmu3z gauarpaMM  cOCTOsiHMA. JlpmarpamMma COCTOSIHMSL CHUCTEMBI C  HEOIDAaHWYEHHOMN
pacTBOPUMOCTBbIO KOMIIOHEHTOB B JKMJIKOM BHJE€ M B3aUMHOH HEPAaCTBOPUMOCTBHIO B TBEPIOM
cocTOsIHMY. PEHOMEHOJIOTHYECKOE ONMCAHNE MIPOLIECCA KPUCTAIIIIN3ALIUY.

PaBHOBecHE >XKHUIKOCTh — JKUAKOCTb. OTpaHUYEHHO PACTBOPUMBIC >KHUIKOCTH, BUIBI JUArpamMM
cocTosiHUs. PaBHOBECHE )KMIIKOCTH — Map. B3aMMHO pacTBOpUMBIE KUAKOCTH, IUArpaMMbl KUIIEHUS.
JluarpamMmma COCTOSIHUSI B3aMMHO CMEIIMBAIOIIMXCSA JKUAKOCTEH (MACaNbHBIX, PEAlTbHBIX - C
IIOJIOKUTENIBHBIM M OTPULIATEIbHBIM OTKJIIOHEHMEM OT 3akoHa Paynst). A3eoTpomnHble pacTBOPHI,
METOJIbI UX pa3zzesieHus. 3akoHbl BpeBckoro. BzauMHo HecMmemmBaronmecs ;xuakoctu. [leperonka c
BOJISTHBIM TTapOM.

MHOTOKOMIIOHEHTHBIE CUCTEMBI. 3aKOH pacrpenenenus. JkcTpakuus. Knaccudukanus. OCHOBHBIE
CTaJIuH U YCIIOBHUS IKCTPAKIMH. D(H(HEKTUBHOCTD IKCTPAKIIHH.

Texymuii KOHTPOJIb

MunuManeHbl | MakcumanbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIE MaTEPHAITBI N
YCIIENTHBIN 0asut Oamn
KomnokBuym 55 100
3amura oT4éTa 1o 1abopaTropHoit paboTe 50 80
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 35

Pa3zoen 3. Tepmoounamuueckasa meopusa pacmeopos riekmpoaumos. Ilpoyeccot moxonepenoca 6
pacmeopax nekmpoaumos. Tepmoounamuueckas meopusa 3/]C

Tema 3.1. Tepmoounamuueckas meopus pacmeopos anekmponumos. Ilpoyeccvl mokonepenoca 6
pacmeopax snexkmpoaumos. Tepmoounamuuecxas meopus 3/[C

PacTBOpbI 31EKTPONAUTOB W HOHHBIE paBHOBecHs. Crnalble >IeKTpPOIUTHL. TepMonnHaMudecKkas
KOHCTaHTa AMCCOIUAINKN. AKTUBHOCTh U KO3 duimeHT akTuBHOCTU. MoHHas cuna pactBopa.
CuinbHbIE AIIeKTPOUTHL. OCOOCHHOCTH CBOMCTB CHIIBHBIX AJIEKTPONHTOB. Teopus [lebas — Xiokkens.
DnexTpuyeckas MPOBOAMMOCTh PacTBOPOB. [IBMKEeHHE MOHOB B DJIEKTPHUUECKOM MOJe. YieiabHas,
MOJISIpHasi U HKBHUBAJIEHTHAs! MPOBOAMMOCTb PACTBOPOB CJIAOBIX M CHUJIBHBIX 3JEKTPOJIUTOB. 3aKOH
Konbpaymia. HN3MepeHne  SIEKTpUYECKOM  MPOBOAMMOCTH  PACTBOPOB  DJIEKTPOJIUTOB.
Konnykromerpus. [Ipsmas KOHJTyKTOMETPHS. Konnykromerpuueckoe TUTPOBAHUE.
Konnykromerpuueckoe onpeenenre Gu3nKo-XuMUYECKUX BETUUHH.

PaBHOBecHbIe 371eKTpoHbIe npoliecchl. DEeHOMEHOIO0T Ul BOSHUKHOBEHHSI IBOMHOTO JIEKTPUUYECKOTO
ciosi. DNeKTpoAHble MoTeHuHanbl. CTaHAapTHBIE SJIEKTPOAHBIC MOTEHLIMANBL. DJIEKTPOIBHUKYIAS
cuna. 'aneBannyeckuii anemeHt. Tepmoaunamudeckas teopust IC. Ypasuenne Hepucra. Tunsl u
kiaccudukanus MekTpoaos. [loreHnnomerpuyeckoe onpeaeneHue GU3NKO-XUMHUUECKUX BETUYHH.
[IpsimMast mOTEHIMOMETPUS U TOTEHIIUOMETPUYECKOE TUTPOBAHHE.

HepaBHoBeCHBIE 37IEKTPOIHBIE TPOIECCHI. DIEKTPOn3. 3aKkoHbl Dapases.

Texymuii KOHTPOJIb

MuHnmaneHbli | MakcumanbHbINA
Bun (bopma) KoHTpOIIS, OIICHOYHBIC MaTEPHAITBI N
YCIIEITHBIN 0asut Gamn
KomnokBuym 55 100
3amura oT4éTa 1o 1aboparopHoit paboTe 50 80
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 25

Pazoen 4. Xumuueckas kunemuxka u 0CHO8bl KAMAu3a

Tema 4.1. Xumuueckas Kunemuxa u 0CHO8blL KAMmaiusda
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Cxopocth peakunu. KuneTnueckoe ypaBHEHHME. MeToApl ONpeAeNeHUs MOpsIKa XMUMHUYECKHX
peakuuil. BausHue TeMieparypsl Ha CKOPOCTh PEaKIUu.

MounekyisspHas KUHETHKA. Teopust aKTUBHBIX CTOJIKHOBEHUN. Teopus akTUBUPOBAHHOI'O KOMIUIEKCA.
Binsaue pactBopuTens Ha KMHETUKY XMMHUYECKOW peakuuu. BiMsHue MOHHOW CHUIIBI HA CKOPOCTH
peakiuu. Karanmus. OOuiye monokeHUsl U 3aKOHOMEPHOCTH Karanu3a. depMeHTaTUBHBINA KaTajus.
I'ereporenHslii kKaTanu3. 3HaYeHUE KHHETUYECKUX UCCIIEIOBAaHUM B 00JIACTH MPOU3BOJICTBA TOTOBBIX
JIEKapCTBEHHBIX CPEICTB

Texymui KOHTPOJIb

MuHnManeHbl | MakcumanbHbINA
Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI N
YCIIEITHBIA 0asut Oamn
Tect 14 20
3amura oT4éTa 1o 1adopaTopHOi paboTe 25 40
[Tocemenne yueOHbBIX 3aHATHH (OITEHO-PEUTUHTOBAS CUCTEMA) 10
KoHTposb camocTosiTebHON paboThI 15 30

4.3. Conep:xaHue 3aHATHII CEMHMHAPCKOIO THIIA.

Ounas ¢popma o0yuenusi. Koncyabrauuu B nepuon ceccuu (2 4.)

Pasznea 1. Xumuueckass tepmoannamuka. TepmoanHamuka pacTBopoB. KosuturatuBuble
CBOMCTBAa PacTBOpPOB

Tema 1.1. Xumuyeckas TepmomuHamuka. TepMoaumHaMHKa pacTBOpPOB. KoymMraTuBHbBIE
CBOICTBa PacTBOPOB

Pasnen 2. ®a3oBble paBHOBecHsI M CBOiCTBa pacTBOpoB. (OJHOKOMIIOHEHTHBIE,
ABYXKOMIIOHEHTHbI¢  MHOTOKOMIIOHEHTHbIE€ CHCTEMbI

Tema 2.1. @a3oBble paBHOBeCHs M CBOMCTBa pacTBOpoB. (OIHOKOMIIOHEHTHBIE,
JBYXKOMIIOHEHTHBIE 1 MHOTOKOMITOHEHTHBIE CUCTEMBI

Pasnen 3. TepmonmHamuuyeckasi TeOpusi PacTBOPOB 3JieKTpoautoB. Ilpoueccsl
TOKOIIEPEHOCA B PACTBOPAX JIEKTPOJUTOB. Tepmonunamuyeckas reopusi IAC

Tema 3.1. TepMoamHaMuueckasi TEOpUsi paCTBOPOB ANEKTPOIUTOB. [Ipoiecchl Tokonepenoca
B pacTBOpax 3MEKTpoauToB. Tepmoamnamuueckas teopus IC

Pasnen 4. XuMnueckass KHHeTHKA M OCHOBBI KaTajamu3a (2 4.)
Tema 4.1. Xumudeckasi KWHETHKA U OCHOBBI Kataim3a (2 4.)

[TpoBoAsTCS KOHCYJIBTAllMM IO BCEM pasleliaM JUCHUILIMHBI ¢ Pa300poM Kak TEOPETUUYECKHX
BOIIPOCOB, TAK U PELICHUEM 3a1a4 110 TeMaM

4.4. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuennsi. Koncyabranum B mnepuoj TeopeTnyeckoro odyyenus (6 4.)

Pasznen 1. Xumnueckas tepmonnnamuka. Tepmonnnamuka pactsopos. Kosummrarususelie
CBOIiCTBa pacTBOpPOB (4 4.)

Tema 1.1. Xumunueckas TepMoaMHaMHKa. TepmoaMHaMuka pacTBopoB. KommurarubHble
CBOICTBa pacTBOpOB (4 4.)
1. KoHcynprammmu 1O TOpPAAKY  BBINOJHEHHS  CAMOCTOSITENBHOW  paboTel B Qopme
pacyeTHO-rpaduIecKkoi padoThI

Pasnen 2. ®a3oBble paBHOBecHsI M CBOicTBa pacTBOpoB. (OJHOKOMIIOHEHTHBIE,
ABYXKOMIIOHEHTHbI¢  MHOTOKOMIIOHEHTHbIE€ CHCTEMbI
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Tema 2.1. @a3oBble paBHOBeCHs M CBOMCTBa pacTBOpoB. (OJIHOKOMIIOHEHTHBIE,
JBYXKOMIIOHEHTHBIE 1 MHOTOKOMITOHEHTHBIE CUCTEMBI

Pasnen 3. TepmonmHammuuyeckasi TeoOpusi PacTBOPOB 3ieKTpoautoB. IIpoueccsl
TOKOIIEPEHOCA B PACTBOPAX JIEKTPOJUTOB. TepMonunamuyeckas reopusi IAC

Tema 3.1. TepMoamHaMuueckasi TEOpUsi paCTBOPOB ANEKTPOIUTOB. [Ipoiecchl Tokonepenoca
B pacTBOpax 3MEKTpoauToB. TepMmoannamuueckas teopus IC

Pa3nen 4. XuMnueckass KHHeTHKA M OCHOBBI KaTajamn3a (2 4.)
Tema 4.1. Xumudeckass KWHETHKA U OCHOBBI KaTtanm3a (2 4.)

1. KoHcynbranuu 1o TMOPSAKY BBIMOJHEHUS M 3alUThl  J1a0OpaTOpHBIX pabOT, MOATOTOBKU K
TEOPETUYECKOMY 3aHATHIO

4.5. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuenus. JladboparopHbie 3anaTHs (32 4.)

Pasznen 1. Xumnueckas tepmoannamuka. Tepmonnnamuka pactsopos. Kosummrarususle
CBOIicTBa pacTBOpPOB (4 4.)

Tema 1.1. Xumunueckas TepMoAaMHaMHKa. TepmoanHaMuka pacTBopoB. KommurarubHble
CBOICTBa pacTBOpOB (4 4.)
1. .Teopernueckoe 3aHATHE: « XUMUYECKAsl TEPMOIMHAMUKA U KOJUIMTaTUBHBIE CBOIICTBA PaCTBOPOBY.
Paz00p KOHKpPETHBIX XMMHYECKHX PpEaKIUil W 3aJad MO KOJUIMTAaTUBHBIM CBOMCTBAM pPacTBOPOB.
TepmoarHaMHUUYECKOE ONPENCIICHNE HANpaBICHUS NPOTEKAHWS XUMHUYECKOM pPEaKIUM U CTENEHU
IIPEBPALIEHHS UCXOIHBIX BELIECTB MPHU 3aJaHHBIX BHEIIHUX [TapaMeTpax MPOTEKAHUS PEaKLUU.

Pasnen 2. ®a3zoBble paBHOBecHsI M CBOiCTBa pacTBOpoB. (OJHOKOMIIOHEHTHBIE,
JABYXKOMIIOHEHTHbI€ 1 MHOTOKOMIIOHEHTHBbIE cucTeMbl (12 4.)

Tema 2.1. @a3oBble paBHOBeCHs M CBOHCTBa pacTBOpoB. (OIHOKOMIIOHEHTHBIE,
JIByXKOMIIOHEHTHbIE 1 MHOTOKOMITOHEHTHBIE CUCTEMBI (12 4.)
1. JlaGoparopnas pabora "IlocTpoeHuwe nuarpaMMbl pacclIOCHHMS CMECH [JBYX OIpaHHUYEHHO
CMEIINBAIOIINXCA KUAKOCTEN".
2. JTaboparopHast padora "[locTpoeHne auarpaMmbl IIIABKOCTH OWHAPHONM CUCTEMBI".
3. Teopernueckoe 3anarue. KomnksuyM "da3oBbie paBHOBECUS"

Pasnen 3. TepmoamHamMuueckasi TeOpHsl PacTBOPOB JIeKTpoauToB. IIpomeccsl
TOKOINEPEHOCa B PACTBOPAX IeKTPOIUuTOB. Tepmogunamuueckas teopust IJAC (12 4.)

Tema 3.1. TepmoanHaMuueckas TEOpUsl pacTBOPOB EKTpoauToB. IIporeccsl TokonepeHoca
B pacTBOpax AMeKTpoiauToB. Tepmonnnamuyeckas teopust JAC (12 u.)
1. JlaGoparopnas pabora "Konmykromerpuueckoe HcCCIeIOBaHHE pPa30aBICHHBIX PAaCTBOPOB
aneKTponuToB. OnpeeneHue KOHCTAaHTHI IUCCOLUAIMN CIa00H KUCIOTHI".
2.JIaboparophas pabora "lloTeHIEOMeTpHUYECKOe UccaenoBaHue Oy(hepHBIX pacTBOPOB".
3. Teopernueckoe 3ansTue. KomnokBuym «IIpoueccsl TokomepeHoca B pacTBOpax 3JIEKTPOJIUTOB.
KoHykTOMETpHS ¥ TOTEHLIMOMETPUSI»

Paznen 4. Xumuyeckasi KHHETHKA M OCHOBBI KaTaju3a (4 4.)

Tema 4.1. Xumudeckasi KWHETHKA U OCHOBBI KaTtanm3a (4 4.)
1. Jlaboparopnas pabdora "M3ydenue ckopoctu runponnsa mypekcuaa". CobecemoBaHue 1Mo Teme
«Kunetnka xumudeckux peakuuiin». TecT BBIXOAHOTO KOHTPOJIS

4.6. Conep:xaHue 3aHATHH JEeKIIHOHHOI0 TUIA.
Ounas ¢gopma o0ydenns. Jlekuuu (18 4.)

Pasznen 1. Xumnueckas tepmoannamuka. Tepmonnnamuka pactsopos. Kosummrarususle
CBOIiCTBa pacTBOpPOB (4 4.)
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Tema 1.1. Xumunueckas TepMoaMHaMHKa. TepmoanHaMuka pacTBopoB. KommurarubHble

CBOICTBa pacTBOpOB (4 4.)
1. TepmonmuHamuka, e€ ocoOeHHOCTH, 3afgaud. HymeBoe M TmepBoe Hayajga TEPMOIUHAMUKH.
Tepmoxumus. TermoBoit 3 dexT mporecca.
OHTponus. Bropoe Hauano TepMOAMHAMUKH JJIs W30JIMPOBAHHON M OTKPBITOM CUCTEMBI. TpeTbe
Hayajgo TepMOAMHAMUKU. TepMonMHaMUYecKne TMOTEHIHaIbl KaK KpPUTEpUU pABHOBECUS U
HalpaBJICHUS POTEKaHUs CaMOIIPOU3BOJIBHBIX IporieccoB. CBoOoaHast sHeprus [ mb0ca.
Pacuer TepMOIMHAMUYECKOTO BBIXOAA IPOAYKTA PEAKLIMH.
2. Xumundeckuil moreHnuan. YpaBHenue [u06ca - [rorema. PactBopsl HeanekrponutoB. OOmmias
XapakTepucTUKa pacTBopoB. MpeanbHble pactBopbl. 3akoH Paynga. HewpeanbHble pacTBOpBI.
AxtuBHOCTh. KO3 puuneHT akTHBHOCTH.

KomnnuraruBHble CBOWCTBA pacTBOPOB TBEP/BIX HeleTy4ux BemecTB. Ocmoc, 3akoH Bant-T'odda.
N3oronnyeckuii xorpdumment. Kpuockonus u >0ymnockonus. OnpeneneHue MOISIPHOW Macchl
PacTBOPEHHOTO BEIIECTBA KPUOCKOIIUYECKUM, H0YIITHOCKOTNYECKUM U OCMOTHYECKUM METOIOM.

Pazgen 2. da3oBble paBHOBecHMST W CBOHCTBAa PpacTBOpoB. OIHOKOMIIOHEHTHbIE,
JBYXKOMIIOHEHTHbIE€ 1 MHOTOKOMIIOHEHTHbIE ccTeMbI (8 4.)

Tema 2.1. ®a3oBble paBHOBECHS U CBOWCTBa pacTBOpoB. (OIHOKOMIIOHEHTHBIE,
JIBYXKOMIIOHEHTHBIE I MHOTOKOMITOHEHTHBIE CUCTEMBI (8§ 4.)
1. Arperarnoe cocrossaue u ¢aza. [IpaBmiio ¢da3 ['m66ca. Ycnous paBHOBecus ¢a3. YpaBHEHHE
Knaysuyca - Knaiinepona. /[uarpamma coctosiHus. [[uarpaMma COCTOSIHHSL OJHOKOMIIOHEHTHOM
cuctembl (Boabl). bunapusie cuctembl. da3oBble paBHOBecus. 3HaueHHE (HAa30BBIX AUArpamm JUist
MPOM3BOACTBA (hapMalleBTUYECKUX MpPenapaTroB. AHAIN3 AUArpaMM COCTOSHUS.
2. PaBuoecuss T-XK. Bunbl nuarpamMm 1uiaBKOCTH. DEHOMEHOJIOTHYECKOE OMMCAaHHWE Mpolecca
KpHUCTAJTU3ALINH.
3. PaBHoBecue XK-JK. OrpaHndeHHO pacTBOPUMBIE JKHAKOCTH. 4 THIA JIUArpaMM COCTOSHUS
cuctrembl. PaBHoBecue JK-II. BszauMHO pacTBopuMbIE JKHAKOCTH. JlMarpamMmbl KHMNEHUA.
[TonoxkuTenbHOE U OTPULIATENIEHOE OTKJIOHEHHE OT 3aKoHa Paysisi. A3eoTpoInHbI pacTBOPHI U METObI
UX pa3fesieHusl.
4. JlmarpamMMa COCTOSIHMSI CHCTEMBI M3 B3aMMHO HECMEIIMBAIOMIMXCS kuakocten. Ileperonka c
BOJISIHBIM ITapOM.
Okcrpakius. Knaccudukarus. DPpGeKTUBHOCT SKCTPAKITAN

Pazgen 3. TepMoauHaMuuyeckasi TeOpHUs PacTBOPOB ieKTpoauToB. IIpomeccsl
TOKOIEPEHOCA B PACTBOPAX JIeKTPOJuTOB. Tepmoanunamudeckas reopusi IAC (4 4.)

Tema 3.1. TepMoamHaMuueckasi TEOpUsi paCTBOPOB ANEKTPOIUTOB. [Ipoiecchl Tokonepenoca
B pacTBOpax AMEKTPoIuToB. TepmoaunHamuueckas teopust IC (4 4.)
1. PacTtBOpel AJIEKTpPONWTOB W HOHHBIE paBHOBecus. Cnabple »dnekTponuThl. PaBHOBecue
AMEKTPOIUTHYECKOM aucconmanuu. CunbHbIE d3aekTponuThl. Teopust Jlebas —  Xiokkens.
DnexTpuyeckas MPOBOAUMOCTb PACTBOPOB. YeNbHAas, MOJSIpHAs U SKBUBAJICHTHAs MPOBOAUMOCTD
PacTBOPOB cHadbIX U CHIIBHBIX AMEKTPOIUTOB. 3akoH Komnbpaymia.
Konnykromerpus. [Ipsmas KOHJTyKTOMETPHS. Konnykromerpuueckoe TUTPOBAHUE.
Konnykromerpuueckoe KHUCIOTHO-OCHOBHOE THUTpoBaHHe. [IpuMeHeHHe KOHAYKTOMETPHH IS
pelIeHUs Pa3IMYHbIX GU3NKO-XUMUYECKUX 3a]1au.
2. PaBHOBECHBIE 3JIEKTPOJHBIE MPOIECCHl. DIEKTPOJHbIE MOTEHIHAIBI. CTaHIAPTHBIE 3JIEKTPOIHbIE
MOTEHITHABI B psix HanpsokeHuid. J{uddy3nonnsiii morennuan. lemu ¢ mepeHocom u 6e3 mepeHoca.
OO6parumblie U HeoOpaTUMBbIE IEKTPo bl Kitaccudukanust 31eKTpooB.
DNEeKTPOABIKYIAs cuia. ['anpBanndeckuii anement. Tepmonunamuyeckas teopus JJC. YpaBHeHnue
Hepucra. [Torenumomerpudeckoe onpeneneHue PU3NKo-XMMHUUECKUX BETHYUH.

Pa3nen 4. Xumu4yeckasi KWHETHKA U OCHOBBI KaTajmu3a (2 4.)
Tema 4.1. Xumuueckasi KWHETUKA U OCHOBBI KaTtayuza (2 4.)

1. Kuneruka xumuueckux peakuuil. Ckopocth peaknuu. KuHeTmdyeckoe ypaBHeHUE. MeToabl
OlpeseNieHUs] TOopsAAKa XMUMHYECKHX peakuuid. BiusHue TemmepaTypbl Ha CKOPOCTb PEaKIIHH.
MornexynsipHasi KUHETHKa. Te€OpuUH aKTUBHBIX CTOJIKHOBEHMH M aKTUBHPOBAHHOTO KOMILIEKCA.
Karanuz. O0uiue mosokeHust 1 3aKOHOMEPHOCTH KaTau3a.
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4.7. Conep:kanne caMOCTOATEJbLHOH Pad0THI 00y4YAOIINXCS

Ounas ¢popma o0yuenusi. CamocrositesibHasi padora crynenra (61 4.)

Paznea 1. Xumunueckasi rTepMoaguHaMuKka. TepMoauHaMuka pactsopoB. KosuturatuBHubie
cBoiicTBa pactBopoB (10 4.)

Tema 1.1. Xumuyeckas TepmomuHamMuka. TepMoanmHaMHKa pacTBOpPOB. KoymMraTuBHbBIC
cBoiicTBa pacTBopoB (10 4.)

Pazgen 2. ®a3oBble paBHOBecHs] H CBOWcTBa pacTBOpoB. OIXHOKOMIIOHEHTHBIE,
JABYXKOMIIOHEHTHbI€ 1 MHOTOKOMIIOHEHTHBbIE cucTeMbl (10 4.)

Tema 2.1. @a3oBble paBHOBeCHs M CBOMCTBa pacTBOpoB. (OJIHOKOMIIOHEHTHBIE,
JIByXKOMIIOHEHTHbIE 1 MHOTOKOMITOHEHTHBIE cucTeMBI (10 4.)

Pasznen 3. TepMoauHamMuuyeckasi TeOpusi PACTBOPOB 3ieKTpoauToB. Ilpomeccsl
TOKOIEPEHOCA B PACTBOPAX %IeKTPoJauToB. Tepmonunamudeckas reopust IAC (18 u.)

Tewma 3.1. TepMoamHaMuueckasi TEOpUsi paCTBOPOB ANEKTPOIUTOB. [Ipoiecchl Tokonepenoca
B pacTBOpax AMEKTpoiauToB. Tepmoaunaamudeckas teopust IAC (18 4.)

Paznen 4. XuMuyeckasi KHHETHKA M OCHOBBI KaTtajau3a (23 4.)
Tema 4.1. Xumudeckasi KWHETHKA U OCHOBBI KaTtayimza (23 4.)

S. IlopAaok npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUU

Ilpomesxcymounas ammecmayus.: Ix3amen, Tpemuii cemecmp.

[Topsnox npoBeeHNs SK3aMeHa:

1. Dk3aMeH MPOBOAUTCA B MEPUOJ SK3AMEHALIMOHHOM CECCHUM, MPEAYCMOTPEHHOM KaJleHIapHBIM
yueOHbIM rpadukom. He gomyckaeTcs mpoBeieHne 3K3aMeHa Ha MOCIeTHUX ayIUTOPHBIX 3aHATHUSAX.
2. DK3aMeH JOJKEH HauMHAThCs B yKa3aHHOE B PACIMCAaHUU BpeMsl U MPOBOJUTHCS B OTBEICHHOU
i 3Toro aynutopuu. CaMOCTOATENbHBIN MEPEHOC SK3aMEHATOPOM BPEMEHU U MeCTa MPOBEIECHUs
HK3aMEHa He JI0IyCKaeTCs.

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

4. Kputepuu OLIEHKM OTBETa CTyJEHTa Ha 3K3aMeHe, a Takxke (popMa ero mpoBeJeHHS TOBOASITCS
MIPEeroiaBaTesieM J10 CBEACHMSI CTYACHTOB /10 Havyalla 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 KHUXKY, HEYIOBIIETBOPUTEIbHAS
OLIEHKA IMPOCTABISAETCA TOJBKO B SK3aMEHAIIMOHHOW BEJOMOCTH. B ciiydyae HesBKHM cTylaeHTa Ui
Ca4yM SK3aMEHa B BEJOMOCTH BMECTO OLICHKH JIEIAeTCs 3alUCh «HE SBHIICS».

[IpomexyTouHasi aTTecTalsl B YeTBEPTOM CEMECTPE MPOBOAUTCS B (hopMe 3K3aMeHa M0 BOIPOCcaM
ounera. YpoBeHb KauecTBa OTBETa CTY/IECHTA HA YK3aMEHE OIMpPEENsIeTCs C UCIOIb30BaHUEM IIKAJIbI
OLICHOK «HEYIOBJIECTBOPUTEIILHOY, «YIOBIETBOPUTEIHHO», «XOPOILIO», KOTIUIHON.

VYpoBeHb KauecTBa OTBETA CTY/ACHTA Ha K3aMEHE OIpPEENsIeTCs 10 CIEAYIOIUM KPUTEPHUSIM.

1. OueHka «OTIUYHO» TMPEAINOJIaraeT IMOJHOE M TOYHOE BBHINOJHEHHE KOMILUIEKCHOW 3a/laud B
9K3aMEHalMOHHOM OusieTe. OTBEThI XapaKTePU3YIOTCS:

- CBOOOIHBIM BJIaJICHUEM OCHOBHBIMHM TEPMUHAMU U TIOHATUSMU JUCLMILIUHBL

- IOCJIeI0BAaTEIbHBIM U JIOTUYHBIM H3JI0KEHHUEM MaTepuaia AUCHUTUIHHBI;

- IOTUYECKU 3aBEPIICHHBIMH BHIBOJIaMU U 00OOIIEHUSIMH 10 TEME BOIPOCOB;

- UCYEPIIBIBAIOIIMMU OTBETAMHU Ha JOMOJHUTENbHBIE BOIIPOCHI MPENnojaBaTers.

2. OlleHKa «XOpOIIO» TMpEArNoyiaraeT MOJIHOE W TOYHOE BBHINOJHEHHE KOMIUIEKCHOM 3adadu B
HK3aMEHAllMOHHOM OMJIeTe, HO HE BCETIa TOYHOE M apryMEHTHPOBAHHOE U3JIOKEHHE MaTepuasa.

TTonrorosneno B cucteme 1C:Yuusepcurer (000001262) Crpanuria 12 u3 17



OTBETHI XapaKTepU3yOTCS:

- 3HAaHHEM OCHOBHBIX TEPMHHOB U OHATUN AUCLUILIIUHBL;

- IOCJIeI0BaTEIbHBIM U3JI0KEHUEM 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 TMOTPEIIHOCTE, HETOYHOCTEH U
OoMOOK B OTBETaX Ha KOMIUIEKCHYIO 3a/ady, HO IpPHU 3TOM CTYIEHT oO0JiajaeT HEOOXOIMMBIMU
3HAaHUSAMH JUIS UX YCTPAHEHHUS O] pyKOBOJICTBOM Ipenoaasarens. [Ipu oTBeTe cTyneHt:

- IOITyCKaeT OIMOKH B OCHOBHBIX TEPMUHAX U MOHATUSAX AUCUUIUIMHBI,

- IPUMEHSET 3HaHUA U BIIAJIeeT METOJlaMU U CPEJICTBAMU PELLEHUs 3a]iad, HO HE JieJaeT 0000IeHNs
Y BBIBOZIBI IO TEME BOIIPOCa,

- HEZIOCTATOYHO MOCJIE0BATENIBHO U MOJIHO M3JIaraeT MaTepual JUCHUTUIHHBIL.

4. OueHka «HEyIOBIECTBOPUTEIILHO» MPEAIOaraeT Cleayolne XapakTepUCTUKNA OTBETA CTY/IEHTA!

- IMEeT CylIeCTBEHHbIE IPOOEIbl B 3HAHUHM OCHOBHOTO MaTepHasia Mo MporpaMMe AUCHUILIUHBL

- JIOTIyCKaeT CYyIIECTBEHHbIE OIMMOKU MpU M3JI0KEHUU MarepHalia, KOTOpble HE MOXET HCIPABHUTH
Ja)ke TIPU MOMOIIIH MTPETNOoAaBaTeNsl.

OrneHkKa «yIOBIETBOPUTENIBHO», «XOPOILIO» WU «OTIUYHO» O3HAYaeT YCHEIIHOE MPOXOKIECHUE
WTOTOBOM MPOMEKYTOUYHOM aTTECTAIlMH.

Ecnu mo uroram nmpoBeeHHON MTOTOBOW aTTeCTAllMU MO TUCHUILIMHE, Pe3yJbTaThl 00ydaromerocs
HE COOTBETCTBYIOT KPUTEPHIO CPOPMHUPOBAHHOCTH KOMIIETEHIMH, OOYydalolEeMyCsl BBICTaBIISETCS
OLIEHKA «HE YOBJIETBOPUTEIHHOY.

CornmacHo OamIbHO-PEUTHHTOBOM CHCTEME HWTOrOBas OIEHKAa IO TUCIUIUIMHE BBICTABIAETCA C
Y4ETOM CyMMBbI HaOpaHHBIX OAJIOB 32 CEMECTD:

— «omm4aHOoY - 900-1000 6amioB

— «xoportio» - 750-899 6annor

— «yIOBJIETBOpUTETHHO» - 600-749 Gamios

— CHEYJIOBJICTBOPUTEILHOY - MeHee 600 6aoB.

6. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAUYeCKoe odecneyeHue QU CIUTIIUHbI
6.1. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4eOHOH JTUTEPATYypPbI

OcHoenas rumepamypa

1. benses A.Il., Kyuyk B.W. ®usnueckas u KoUIOMJHAS XUMHS [DIEKTPOHHBIM pecypc]: -
Mocksa: I'SOTAP-Menua, 2021. - 816 - Pexum JloCTyIa:
https://www.studentlibrary.ru/book/ISBN9785970456903.html

2. benseB A.Il., Uyxno A.C., baxonauna JI.A., I'pumina B.B. @u3nyeckas v KOJUIOMAHAS XUMMUSL.
3agauHuk [DnexkTpoHHbIN pecypc]: - MockBa: [DOTAP-Meana, 2018. - 288 - Pexxum goctyna:
https://www.studentlibrary.ru/book/ISBN9785970446843.html

3. bense A.Il. ®usnueckas U KOUIOMAHAsA XUMUS. PYKOBOJACTBO K NPAaKTHUYECKUM 3aHATHIM
[OnektponHblii pecypc]: - MockBa: I'DOTAP-Menua, 2021. - 368 - Pexum nocryna:
https://www.studentlibrary.ru/book/ISBN9785970457344 .html

Jlononnumenvuas numepamypa

1. Ascuneea H.K., Pomanko O.M., IllamoBan B.H. Ompenenenue TtemnoBoro sddexra
XUMHUYECKON peakluu: METOH. YKa3aHWsi K BBINOJIHEHHUIO JIabopaTopHOM paboThl MO KypCy
"®duznueckas xuMus" [DneKTpoHHbIN pecypc]: - MockBa: MI'TY um. H.D. baymana, 2011. - 16 -
Pexxum noctyma: https://www.studentlibrary.ru/book/bauman_0081.html

2. CkBopuoB A. M., Kyuyk B. ., MocksuH A. B., [lluxeesa JI. B., baxonnuna JI. A., EBcTparoBa
K. W. ®a3oBbie paBHOBecHs B OWHApPHBIX M TPOWHBIX CHCTeMaxX [ODJEKTPOHHBIM pecypcl: -
Cankr-IletepOypr: Uzn-Bo CITXDA, 2007. - 60 c.
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6.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTcst
AOCTYI 00y4AKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»

1. http://www.consultant.ru/ - Koucynsrantllntoc :[cnpaBouno-mpaBoBas cuctema] / 3AO0
"Koncynsrantllnroc". - [MockBa]

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

6.3. IIporpamMHoe oGecnieyeHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOIb3yeMble
NPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
Jnst obecnieueHust peaau3aluy JTUCIUIUTMHBI UCTIONB3YETCsl CTaHAAPTHBIA KOMILJIEKT IPOTrPaMMHOTO
obecrieuenuss (I10), Brmovaromuii peryasipHo OOHOBIsIEMOE CBOOOJHO pAacHpOCTpaHseMOe U
munensuondoe 10, B T.u. MS Office.

[IporpamMmMHOe oOecrmieueHue AJsi aJanTaluud 00pa30BaTENbHBIX PECYPCOB UIsl OOYyYAIOIIUXCA W3
YKCJIa JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSAMH 3/JOPOBBSI:

ITporpamma sxpanHoro qocryna Nvda - mporpaMMa 3KpaHHOTO JOCTYIa K CUCTEMHBIM M O(HCHBIM
NPUIIOKEHUSM, BKITIouasi web-0pay3epsl, IOYTOBbIE KIHEHTHI, IHTepHET-MecCeHKEphl U O(hUCHBIE
nakeTbl. BecrpoeHHas nmonepikka pedyeBoro BeiBoga Ha 6onee ueM 80 s3pikax. [lomaepikka 60ib11oro
yrcaa OpaillIeBCKUX TUCIIEEB, BKIIIOYAs BO3MOKHOCTb aBTOMAaTHUECKOTO OOHAPY)KEHUSI MHOTUX U3
HUX, a TaKKe MOoJIepKKa OpaiIeBCcKOro BBOA AJIS JUCIIJIEeB ¢ OpailieBckol kiaBuatypoil. Urenue
3JIEMEHTOB YIIPABJIEHUS U TEKCTA IIPU UCIIOJIb30BAaHUH JKECTOB CEHCOPHOI'O 3KpaHa.

Ilepeuens npocpammHnozo obecneyeHust

(0OHOBIEHUE NPOU3BOOUMCSE NO Mepe NOSBNEHUsL HOBbIX 8ePCULL NPOZPAMMbL)
He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM

(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.

6.4. CnieniuajibHbI€e IOMeELEHUS], J1A00PAaTOPUHU U J1a0opaToOpHOe 000py10BaHUE
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Jlns obecrieueHusl peanu3aluy TUCHMILIMHBI UCHOJb3YeTCsl 000pynoBaHHE OOIIEro Ha3HaueHUs,
CICUATM3UPOBaHHOE 000PYIOBaHUE, 000pYI0BaHKE, 00CCIICYMBAIOIICE A TAI[MIO IEKTPOHHBIX U
IIeHaTHBIX OGpaSOBaTeJIBHBIX pPECypCoB IJId OGy‘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.

Ob6opynoBanue, oOecClEeUHBAIOLIEEe ATaNTAUI0 BICKTPOHHBIX W TIEYaTHBIX 00pa30BaTENbHBIX
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:

y4eOHBIC TTOMEIIICHHSI
NurepaktuBHas nocka SMART SBM680 - 1 mit.
[Tpoektop Beng MS504 - 1 .
[Tpoektop Optoma W305ST - 1 mt.

y4eOHO-1a00paTOpHBIC TTOMEIIICHHS
pH-Metp maboparopusiii F-20 Standart - 1 .
Becwr Shinko HTR-220CE (220r/0,0001r)aBTOoOM.Kar. - 1 mT.
Konopumerp KOK-3KM - 1 mr.
Konaykromerp HI 8733 N - 1 mt.
Konngykromerp AHMUOH-4120 - 1 .
Konaykrometp nadoparopusiit FP 30 Standart - 1 m.
Memainka margutHas a/xuaxocreit [19-6100 - 1 mT.
[Tonspumerp I1-161-M nopraruBHbIi - | mIT.
[Torenunomerp Annon 4111 - 1 wr.
Pedpaxromerp UPD-454b2M - 1 mit.
pH- metp HI 83141 - 1 .
Tepmocrar QBH2 B koMIuiekTe co mTaTuBamMu JI/IPOOMPOK M MHCTPYMEHTAMU JI/U3BJICUEHUS - |
IIT.
VYerporictBo st cyniku nocyasl [13-2000 - 1 mt.

7. Metoanueckue yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

B xome peanuzanum ywyeOHOro mpoiiecca MO JIUCHUIUIMHE NPOBOIATCS Y4yeOHbIE 3aHATUS H
BBITIOJIHSETCSL caMocTosiTeNbHas pabora. Ilo BompocaM, BO3HHMKAIOIIMM B MPOLECCE BBIIOIHEHUS
CaMOCTOSITENIbHOM pabOThl, IPOBOJSATCS KOHCYIBTAIIUH.

Jlis opraHu3aluu M KOHTPOJISI CAMOCTOATEIbHOW paboThl OOy4aromuxcsi, a TaKKe IMPOBEICHHS
KOHCYJBTAllUH TPUMEHSIOTCSI MH(POPMALIMOHHO-KOMMYHHUKAI[MOHHBIE TEXHOIOTHH:
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Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=2065
KoncynerupoBanwue: http://edu.spcpu.ru/course/view.php?1d=2065

KonTpoms: http://edu.spcpu.ru/course/view.php?id=2065

Pazmemenune yueOHbIX MaTepuainoB: http://edu.spcpu.ru/course/view.php?1d=2065

YyeOHO-MeTOqNUECKOE 00ECIICUECHHUE:
Kyuyk B.1. ®usndeckass XxuMust : 3JIEKTPOHHBIA ydeOHO-MeToaudecknii komiuieke / B.M. Kyuyk;
OI'bOY BO CIIX®Y MunzapaBa Poccun. — Canxkr-IletepOypr, 2018. — TekcT »ieKTpoHHBIN //
OUOC CIIX®DY : [caiiT]. — URL: http://edu.spcpu.ru/course/view.php?id=2065. — Pexxum goctyma:
JUIS. aBTOPU30BAHHBIX MOJIb30BaTEIEH.

Memoouueckue ykazanus no popmam padomot

Koncynemayuu 6 nepuoo meopemuuecxkozo ooyuenus

Koncynpranuy B mepuoJ TEOPETUYECKOro OOy4YeHMs MpeaHa3HAueHbl UIS Pa3bsCHEHHS MOpsIKa
BBITIOJTHEHHSI CAaMOCTOSATEIbHON pabOThl U OTBETA HA CIIOXKHBIE BOMPOCHI B U3YUYEHUU JUCLUUTUIHHBI.
B pamkax koHCynabTallMi MPOBOAUTCA KOHTPOJIb BBIMOJHEHUS OOY4YaIOUIUMCS CaMOCTOSITEIbHOMN
pabotel. KoHTposb ocymecTBisieTcs B cienyomei hopme:

Co0OecenoBanue

Kparkass xapakTepucTuka OIICHOYHOTO CpEACTBA: MpPEACTaBIseT COO0OM CpeacTBO KOHTPOJI,
OpraHM30BaHHOE KaK CIelHalibHas Oecena mpernojaBatelis ¢ 00y4yaroluMcsl Ha TEMbI, CBSI3aHHBIE C
M3y4aeMOU JTUCIUIUIMHOW, M PAcCCUMTAHHOE Ha BBIACHEHHE OObeMa 3HAHWUK OO0ydYaromerocs Io
OTIpe/IeTICHHOMY pa3zielly, TeMe, mpolieMe U T.11.

[IpencraBieHne OLEHOYHOTO CPEACTBAa B OLIGHOYHBIX MaTepuajax: BOIPOCH MO Temam/pasienam
JUCIUILTAHBI

Jlexyuu

Jlexu npeaHa3Ha4YeHbl AJ1s1 COOOIIEHUST 00yYaIOIIMMCsl HEOOXOIUMOTO JUTsl U3yUEHHs! TUCIIUILIHHBI
o0beMa TEOPETUYECKOTO Marepuaia. B pamkax NEKIUil mpernojaBaTelieM MOTYT PeajH30BbIBATHCS
CIIEAYIOIINE HMHTEPAaKTUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTHUH: IHCKYCCHs, JIEKLIUS C OIIMOKaMH,
BUJICOKOH(EPEHIHs, BEOHHAP.

Jlabopamopnuie 3anamus

Texymuuii KOHTPOJIb 3HAHUI OCYLIECTBISAETCS HA JAOOPATOPHBIX 3aHATHIX U IPOBOJAUTCA B hopMe:
3amay v 3aJaHUN PEKOHCTPYKTHBHOTO YPOBHS

Kparkass xapakTeprcTUKa OLIEHOYHOTO CpEICTBA: IMpPEACTaBIseT co00i CpeacTBO, MO3BOJSIONICE
OLIEHUBATh U TUArHOCTUPOBATh YMEHUS CHUHTE3UPOBaTh, aHAJIM3UPOBATh, 000011aTh (PaKTUUECKUH U
TEOpETHYECKUl Marepuan ¢  (QOpMyJIHpPOBaHHEM KOHKPETHBIX BBIBOJOB, YCTaHOBJICHHUEM
MPUYHHHO-CJICICTBEHHBIX CBSI3CH.

[IpencrapieHne OLEHOYHOTO CPEACTBA B OLEHOYHBIX MaTepuaiax: KOMIUIEKT 3aja4 U 3aJaHui
3amuTa oT4era o 1aboparopHoil pabote

Kparkass xapakrepucTHKa OLEHOYHOTO CpEICTBA: NPEACTaBIsieT COOOW CpPEACTBO KOHTPOJIS,
OpPraHU30BaHHOE KaK CHelMajbHas Oecena MpernojgaBareis ¢ 00yJalouMMcs Ha TEMbl, CBSI3aHHBIEC C
COIEp)KaHUEM OT4YeTa O BBINOJHEHHOH JnabopaTopHOil paboTe, MO3BOJAIONIEE YCTAHOBUTH
CaMOCTOSITENIFHOCTh ~ BBIMIOJHEHUSI Ja0opaTopHOil  paboThl, C(HOPMHPOBAHHOCTh YMEHHUH U
NPaBUIBHOCTH IPUMEHEHUS TEOPETHUECKUX 3HAHUHM B paMKaX TEMBI.

[IpencraBieHne OIECHOYHOTO CPEACTBA B OLIEHOYHBIX MaTepHaiaX: BOIIPOCHI 110 TEME JIAOOPaTOPHOI
paboThI

Konnoksuyma

Kparkast xapakrepucTHKa OI[EHOUHOTO CPE/ICTBA: MPEICTAaBIISAET cOO0I CPeICTBO KOHTPOJIS YCBOCHUS
y4eOHOro Marepuasia TeMbl, pasfefia WIM Pa3aesioB JAUCHUILUIMHBI, OPraHU30BaHHOE KaK ydeOHOe
3aHsATHE B BUJIe coOece10BaHMs MIPEoaBarelis ¢ 00yJaroIMMUCS.

[IpencrapiaeHre OLEHOYHOTO CPEACTBA B OIICHOYHBIX MaTepuasiaX: BOIPOCHI 10 TeMaM/paszienam
JTUCUUTUIAHBL.
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Pacuetno-rpaduyeckas pabora

Kpatkas xapakrepucTika OLEHOYHOTO CPEACTBA: MPe/CTaBIseT cO00M CpeacTBO MPOBEPKH YMEHHIM
MPUMEHSTh TOJTY4YCHHbIE 3HAHMS 1O 3apaHee OMPENCIIEHHON METOAMKE Jsl pelleHus 3a4ad HId
3aJJaHUM M0 MOJYIIO WU TUCLUUIUIMHE B LEJIOM.

[IpencraBieHne OIEHOYHOTO CpEACTBA B OIICHOUHBIX Marepuanax: KOMIUIEKT 3aJaHuil s
BBITIOJIHEHHSI pacYeTHO-TPpaPUIECKOr pabOThI

Tect

Kparkass =~ xapakTepucThka  OIEHOYHOTO  CpEACTBa:  MpeiacTaBisieT  co0oil  cucremy
CTaHJapTU3UPOBAHHBIX 33JaHUMN, MO3BOJISIIOIIYI0 aBTOMATU3UPOBATh MPOLEAYPY U3MEPEHUsT YPOBHS
3HAHUI ¥ YMEHUN 00yJaroIerocs.

[IpencraBieHne OIEHOYHOTO CPEACTBA B OILICHOYHBIX MaTepuaiax: coeruduKkanus 0aHKa TeCTOBBIX
3aJaHul
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