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1. ObIIUE CBEJAEHUA

YuebHast puciurivHa «®usuueckass W KosmjowgHass XuMUs» W3yuyaeTCsi B ILIECTOM
ceMecTpe.
Kypcogsas pabota/KypcoBoii poeKT — He MpeaycMOTpeH(a)

1.1. dopma poMeXyTOYHOU aTTeCTaluu:
3auer
MecTo yueOHOM JUCHUTIIMHBI ®usrdeckass 1 Ko/utonaHas Xumus

YuyebHast guciuruiiHa  PusHyeckas n KosmongHass XAMHS B COOTBETCTBUM C
netictyroiumu ['OCTamu siBasieTcst (haky/IbTaTUBHOW MPOGUIBHOU TUCLIATIIMHOM.

OcHOBOWM  [yif  OCBOEHWS /JIMCLUIUIMHBI  SIBJISIFOTCS ~ pe3yJbTaThl  O0y4yeHUs  TI0
Trpe/ilieCTBYOIIUM JAUCLIUTIJIMHAM:

- Heopranvueckas v aHaiuTU4YeCKast XUMUS

- Opranuueckasi XuMust

- du3uka

- MaTemaTtHKa

Pe3ynbTaThl 00yueHUs TI0 YUeOHOM AUCLUITIMHE, UCTIO/B3YHOTCS TIPU U3yUeHUH CIeyIOIINX
JUCLIMIUIVH U TTPOXO0XK/IeHUS MTPaKTUK:

- Marepuanosezenve

- VHHOBaLJMOHHbIE TEXHOIOTHUY B POM3BO/CTBE KOXKU U Mexa

- TexHOMOrus Koy 1 Mexa

- TexHO/I0rMM ¥ MaTepuassbl /151 OTeIKU KOXXU U Mexa

- [TpepaunyiomHasi mpakTHKa

Pe3ynbTaThl 0CBOEHHs] y4eOHOM JUCLMIUIMHBI B JajbHeimemM OyJyT WCII0/Ib30BaHbl MPU
BBITOJIHEHUU BbIMyCKHOW KBaTM(PUKALIMOHHOM paboThI.

2. IIEJTA Y IVIAHUPYEMBIE PE3Y/IETATBI OBYUEHUS IO AVCIIUILINHE
(MOJIYJTIO)

LlensimMu usyveHus: AucLuruiMHbl @usnueckas ¥ KosutongHas XuMUs SBJISIOTCS:

- OBJajeHHe OOYYaroIIUMHCS 3HAHUSIMU, YMEHHSMH, HaBbIKAMH U OIBITOM [eSITeTbHOCTH,
(OpMUPYIOLMMH eCTeCTBeHHOHAYUHbI! MOZAX0/, [P pellleH!H 3a/jau B IPOU3BO/ICTBE KOXKU U MeXa;

- WCIO/Jb30BaHME eCTeCTBEHHOHAyUHbIX 3HAHMNA M 3aKOHOMEpPHOCTel (u3nueckod U
KOJIJIOUJHON XUMMU TIpU U3yUeHUH TeXHOJIOTHYeCcKuX IMpoLieccoB, 00 beKTOB NPUPO/bl, HaTypalbHbIX
Y CHHTEeTHUECKUX MaTepHasioB, OIleHKa WX KOJI0THYecKor 6e30MmacHOCTY;

- ompefie/ileHVe KOJUIOMJHO-XMMHUYECKHX IapaMeTpOB pa3/IMYHBIX BU/I0OB MaTepuaioB

- dbopmupoBaHue y  oOyvarOmMxcs — KOMIeTeHIUH(-#), YCTaHOBJIEHHOW(-bIX)
obpasoBaresibHOI rporpamMmoii B cootBetcTBur ¢ @I'OC BO no faHHOM AUCLMITINHE;

PesynbraTom oOyueHusi mo yueOGHOM guciuriiHe ®dusndeckas W KostonpHasi Xumust
SIBJISIETCsI OBJIaJleHre 00yuaroUMUCs 3HaHUSIMUA, YMEHUSIMUA, HaBbIKaMU U OTTBITOM JlesiTeTbHOCTH,
XapaKTepU3YIOIUMU TipoLiecc GOpMHUPOBaHUs KOMITeTeHL|H(i1) ¥ 00eCTieurBaroIMU JOCTIKEHNEe
IIaHUPYEMBIX pe3y/IbTaTOB OCBOEHUs! yueOHON AWCLUIIVHBL.



2.1. ®dopmupyembie KOMIETEHI[UH, UHAUKATOPbI JOCTKEHUSI KOMITeTeHIUH,
COOTHECEHHBIE C IJIAHUPYEMbIMH pe3yJ/ibTaTaMU 00yUeHus TI0 UCIATITMHE:

Kog u HaumeHOBaHMe
MHJUKaTopa
JIOCTH)KeHM sl KOMIeTeHI[MHU

ITnanupyemble pe3yabTaThl
00yueHus1
10 {UCIIMIIHHE

N-1TK-2.2 Vcnons3oBaHue
COBpPEeMEHHBIX METO/J 0B dHa/lM3d
IIpU OLIEHKE CbIPpbsA, MdT€pHaJIOB,
nonyabprkaros,
KOMIUTEKTYIOIINX U3Ze/nil U
TOTOBOM TIPOAYKLNY;

NO-ITK-2.3 KoHTpo/b peXXuMoB
TIPOBe/IeHUsI TEXHOIOTMYeCKUX
MPOLIECCOB, peannu3yeMbIX B
OpraHu3ary;

CriocobeH BBIAB/ISTH
€CTeCTBeHHOHAYYHYO0 CYL{HOCTb
npo6sieM, BO3HUKAIOIIVX B X0O/e
npodecCHOHANIBHOM J1esiTesTbHOCTH,
TIPYBJIEKATh J/IS1 UX PelleHust
COOTBETCTBYIOIIMI (HhH3UKO-
MaTeMaTU4YeCKUH arrapar;

3HaeT TeopeTHuUeCKre OCHOBLI
¢u3nyeckol ¥ KO/UTOUJHOW XUMUH.
YMeeT Hax0UTh CBSI3b
3aKOHOMepHOCTel pU3nueckon u
KOJUIOWHOW XUMHH C 00beKTaMu
NIPYUPO/ibI, HaTypa/lbHbIMU U
CUHTETUYeCKUMHU MaTepHasiaMy,
OLIEHMBATh UX SKOJIOTHUECKYIO
0e30macHOCTh

OnpeniensaTb KO/IOUHO-
XUMHAYeCKre TapameTpbl
pa3/IMuHbIX BU/IOB MaTepHasoB

3. CTPYKTYPA Y1 COAEPKAHUE YUYEBHOM AUCIUILIMHBI/MOJ YJIS

OO6r11ast TPYA0EMKOCTh YUeOHOM AUCIUTUTUHBI/MO/YJIS 10 yueOHOMY T/1aHy COCTaBJISIeT:

| TI0 OYHOU (hopMe 00yUeHUs —

2 | 3.e. 72 | yac. |

3.1. CTpyKTypa yueOHOM AUCLUTITUHBI/MOAYJIS [Jis 00yUaroIuXcs 10 BUAAM

3aHATUN (OuHas ¢popma obyueHus)

CTpyKTypa ¥ 00'beM AMCIUIUIHHBI

»= KonTakTHas ayauTopHasi padora, | CamocrosTe/bHasi padoTa
g Jac 00yUaroIIerocs, yac
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3.2.  CrpykTypa yueOHOM JUCLUIUIMHBI/MOIY/IS i 00y4aroL[uXcs 110 BUJam
3aHsATUN (04HO-3a0uHasi popMa 0OydeHusi) - OTCYTCTBYeT

3.3.  Crpykrypa yuebGHOU JUCLUITUHBI/MO/Y/IS AJisi 00yUaroIuXxcsi 1o BUAaM
3aHATUN (3a0uHasn ¢popma obyueHust) - OTCYyTCTBYET

3.2



3.4. CrpykTypa yueOHOM JUCIUITUHBI/MO/Y/IS AJ1s 00yUaroIuxcs 10 pa3ziesiaM v TeMaM JUCIUTITUHBL: (04Hast hhopMa o0yueHws)
IInaHupyemsbie Bujpl yueoHo# paboThI
(KOHTpO/IpyeMbIe) KoHTakTHas padora
P:z:g::;;‘." - o g Bupbl ¥ (popMBI KOHTPOJILHBIX MEPONPUATHH,
o : Hameronanue pasteros, Test 5 E Ly g E % E ofecreynBaroIMe Mo COBOKyl'lHOCTI:I TeKyIMit
¢dhopmupyemori(bIx) (hopma(b1) npoMexyTOUHON aTTeCTALH g g5 E- i 5| £% E & KOHTPOJIb yCHEBAEMOCTH;
KommeTeHtuu(i) 1 E- E § £ 3 g g E E E : (hopMBI IPOME)KYTOUHOT0 KOHTPOJISI
HHAMKATOPOB 5 £ B §§ E: E| 52 g \E yCIeBaeMocTu
S = E5 | SEE:| B2 | 8%
KOMIIeTeHIIUH
IllecToit cemecTp
NAa-11K-2.2; Paspen I. OCHOBBI XMMHUY€ECKON TepMOJMHAMUKH 2 - - 3 @OpMBI TEKYIL[er0 KOHTPOJIS
NA-11K-2.3 Tema 1.1 1 - - 2 no pasgeny I:
BHyTpeHHsiT 3Heprus, TerioTa, pabora. IlepBoe Havano - Pa36op TeopeTnueckoro Matepuana.
TepmouHamMuky. TeroBele 3(exTrl. 3akoH 'ecca. - 3awura s1aboparopHoii padotsr Ne 1.1;
Tema 1.2 1 - - 1 )
BTopoe Hauasio TepMOJMHAMUKH. - Cpava gomanmero sapanms Nel.
p pMO/,
JHTpONUS, TEPMOJAVHAMUYECKUE TIOTEeHI[HAJIBL. o pazpeny I
JTaboparopHast pabota Ne 1.1 - - 2 - -
OrnpefeneHne  WHTerpajbHOM  TeMJOThl pacTBOPEHUs COMU
(be3BomHONM W KPUCTA/UIOTHApAaTa) W pacyeT  TeryioThl
rU/ipaTalyu.
NAO-TTK-2.2; Pa3pen I1. TepMo/ilMHaMMKa XMMUUECKOTO PaBHOBECHSI 2 - - 3 @DOpMBI TEKYILL[Er0 KOHTPOJIS
na-rK-2.3 Tema 2.1 1 - - 2 1o paszeny II:
YpaBHeHre U30TepMbl XUMUUYECKOU peakLyu. - Pa3bop TeopeTHuecKoro MarepHaa.
YpaBHeHue n300apbl XUMAYECKON peaKI|H. - 3amuTa 1abopaTopHOM paboTHI
Tema 2.2 1 - - 1 Ne 2.1;
[Mpunuwmn Jle-lllaTense. BivsgHue gaBneHus Ha paBHOBeCHe - Konnoksuym Ne 1 no teme: «1 u 2
XUMHYeCKHX peakLiil B ra30Bou dasze. Hayasla TepMOJMHaMUKW» U 10 paspeny II:
Komnoksuym Ne 1 3 «XUMHUUeCKOe paBHOBECHE»
Jla6oparopHasi pabora Ne 2.1 - 2 - - - Cnaua jomattiHero 3aganust Ne2
OripefiesieHrie KOHCTaHThl PABHOBECUST PeaKiuu 1o pasgeny II
B3aMMOJEeNCTBHS CA/TMLMIOBOM KUC/IOTHI C XJIOPHIOM JKese3a B




IInanupyembie

Bujpl yueoHo# pa6oThl

(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .

pe3yabTaThl . v = - = Bupab! 1 (opMbI KOHTPOJILHBIX MEpPONPUSITHIA,

0CBOEHHSA: H . o = o 2 4 g . g o0ecreurBaKIHe M0 COBOKYIMHOCTH TeKYIUN
Kop(b1) aMMEHOBAHME Pa3AE/IoB, TEM; g S| & cE|l ¢ £ g KOHTDO/Ib YCIIeBaeMOCTH;

» ¢opma(b1) NpoMe)XyTOUHOH aTTecTal{i . 5 . S _RE| 5 & - ’
opmupyemoii(bix) = % | E35:| E¢ £ ()OpMBI IPOMEXYTOUHOT0 KOHTPOJIA
KOMITeTeHuu(it) U g 25 & 5=5| 2E $ g yCreBaeMoCTH

HHAUKATOpPOB = 2 E TS T & F =R
JOCTIKeHHs1 = =] EaAa=Sz| BEE O e
BOZIHOM pacTBOpe.
na-1K-2.2; Pazpen I1I. KuHeTrKa XMMUUECKUX PeaKLUil. - 3 @®opMBbI TEKYII[eT0 KOHTPOJIS
na-1iK-2.3 Tema 3.1 _ 2 o pa3zgeny III:
®opmanbHas KuHeTHKa. CKOPOCTh M KOHCTaHTa CKOPOCTH - Pasbop TEOPETUIECKOro MaTepuara.
XUMUUYECKOM  peakuud.  MOJIeKy/JIIpHOCTb W TIOPSIIOK - 3aiyTa 1ab0paTOpHOH paboTHI
XUMHUUECKON peakiuu. VIHTerpanbHble MeTOJbl OIpefesieHust Ne 3.15
MOPSI/IKA XUMHUECKOM PeaKIuH. - Cpava fomatunero safanms Ne3
Tema 3.2 1 _ 1 I10 pasfgeny 111
3aBUCHUMOCTb CKOPOCTH peakiuM OT Temriepatypbl. [IpaBusio
Bant-T'odda, ypaBHeHue AppeHuyca, TeOpuUs AaKTHUBHBIX
CTOJIKHOBEHUH .
LemnHble ¥ HOTOXMMUUECKHE PeaKI[1H.
JlabopartopHasi pa6ota Ne 3.1 - - 2 -
CriektpooTOMeTpUUeCcKoe orpe/ie/ieHre KUHETUUeCKUX
XapaKTePUCTHK PeaKIMU PaciiaZia KOMIJIEKCHOTO COeMHeHHS
OKcaJiaTa Maprasija.
NAO-TTK-2.2; Pa3pen IV. [IByXKOMIOHEHTHbIE CUCTEMBI. PacTBOPHI. 2 1 4 @®OopMEBI TEKYILEr0 KOHTPOJIS
NA-11K-2.3 o pasgeny IV:
Tema 4.1 1 4 - Pa36op TeopeTHUeCKOro MaTepuarna.
PacTBOpBI 5/1eKTPOIUTOB Y MOHHBIE PaBHOBecUs. MjeanbHbie I\IBZLL}HTE‘ n1abopaTopHoii pabote!
PacTBOpBI. 3aKOHBI HealbHbIX pacTBOPOB. OCMOC. YpaBHeHue 2L
Banut-Todda - Cpaua gomanrHero 3aganus Ned.
1o pasgeny IV.
JlabopartopHasi pa6ota Ne 4.1 1 3 pasjeny
N o KonnokBuym Ne2 no pasgeny III - IV:
KoHpykToMeTpruueckuii MeTo/] oripefie/ieHus yAeJbHON U %
o KuHeTvka XxuMHWYeCcKMX peakuud U TI0
MOJIIPHOM 3/IEKTPOTIPOBOTHOCTH CU/TBHOTO U C/1a00T0
pasgeny IV:.
3/1IeKTPOJIUTA.
Konnoksiym Ne2 3 JByXKOMIIOHEHTHbIE CCTeMBI. PacTBODBI.




IInaHupyemsbie Buapl yueoHo#H paboThI
(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3yIbTaThI . o - - % Bupb! 1 ¢opMbI KOHTPOJIBHBIX MeponpnﬂTml,
OCBOEHHA: TE i (372 [T, T o E g o g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
KO/ (bI) . g g 5 & sSE| g2 £ 8 KOHTPOJIb yCIIeBaeMOCTH;
(bopmupyemoii(bx) (bopwma(br) mpomexyTouRofi arrecraniy ) 2 g 5 356 2 E = : (hOpMBI IPOMEXXYTOUHOT 0 KOHTPOJISA
KoMmIeTenuu(ii) u E— ;U E §‘ E E: E E e § g yCIeBaeMoCTH
HH/ANKATOpPOB ] a = TS T e = = 'S
JOCTHOKEHHS = ER | EAaEZ| EE O 8
NAO-TTK-2.2; Pa3pen V. Knaccrudukaiyy 1 MeTO/IbI TTO/TyUeHUst TUCTIePCHBIX 2 - 3
na-riK-2.3 CUCTEeM
Tema 5.1 2 - 3 @DOpMBI TEKYIL[er0 KOHTPOJIS
[Tpy3HaKu 00BEKTOB KO/IOW[HON XUMUU. OCHOBHBIE T0 pasjeny:
TepPMUHOJIOTHYeCcKUe MOHATHSA. Knaccudukaiyum [ucrepcHbIX -Omnpoc no Teme
cucteM. TepMoIMHaMKKa U KWHETHKA 00pa30BaHUsl HOBOM - 3ammuTa 1abopatopHoit paboThl Ne 5.1
¢aspl. MeTo/bl MO/TyUeHHs] AUCTIEPCHBIX CUCTEM.
JTaboparopHast pabota Ne 1.1 - - 2 -
CuHTe3 3MY/IBCHUI U oOpalrieHue a3
V3ydeHue CBOMCTB MeH.
Pa3zpgen VI. Ontuueckre CBOMCTBA M METO/bI aHaIM3a 2 - 3
JWCIEePCHBIX CUCTEM @DOpMBI TEKYILL[Er0 KOHTPOJIS
Tema 10.1 2 - 3 no pasgenyVI:
Bupl onTHYeCcKUX SIBJIEHWHM B AUCIIEPCHBIX CUCTEMaX. -Omnpoc no Teme
CaeTopaccesiHue. YpaBHeHue Pajied U ero aHaaus. - 3amuTa 1abopatopHoi paboThl Ne 5.1
OMIMpuyeckoe ypaBHeHue ['enepa. OnTrueckre MeTOAbI
KCC/IeJOBaHNA AUCIIePCHBIX CUCTEM Kosnoksuym 1o pasgenam V u VI
Kosnoksuym Ne3 3 -
JIabopatopHast pabora Ne 5.1 - 2 -
Hedenometpus. OmnpesiesieHre pa3MepoB YaCTUL] JUCTIEPCHOM
(a3bl.
NAO-T1K-2.2; Pa3zgien VII. [ToBepXHOCTHOE HATsKEHUE M aficopoILiusl. 2 - 3 @OpMEI TEKYILero KOHTPOJIS
NA-11K-2.3 Tema 7.1 1 - 1 o pasgeny VIIL:
CBobo/iHasi sHeprHs TOBEPXHOCTH. II0BEPXHOCTHOE HATSHKEHHE, --Onpoc no teme
TIPUYMHBI €r0 BO3HUKHOBeHus1. [Tpupo/a afcopOIMOHHBIX CHJT.
PaBHOBecMe Ha TrpaHMlle pasfiela JKUAKOCTb —  ras.
dyHaMeHTalbHOe aficOpOIMOHHOe ypaBHeHue I'nbbca. Teopus -- 3amura ylabopatopHo# paboTbl Ne 7.1 -




IInanupyembie

Bujpl yueoHo# pa6oThl

(KOHTpO/IpyeMbIe) KoHnTakTHas padora = .
pe3ynbTaThI . ¢ = - % Bupp! 1 (popMBbI KOHTPOJIBHBIX MeponpusiTHi,
OCBOEHHA: TE i (372 [T, T o E g o g . = " E o0ecrieyuBaroIIye 0 COBOKYIHOCTH TeKYIIUH
Kon(bl)v ¢opma(b1) NpoMe)XyTOUHOH aTTecTal{i 5 g = g £ AR & g KOHTPOJIE yCIEBAEMOCTH;
topmupyemoii(bix) = 2 £ B33 §| E E = : ()OpMBI IPOMEXYTOUHOT0 KOHTPOJIA
KoMmIeTenuu(ii) u E— ;U E E‘ == E E e § g yCIeBaeMoCTH
HMH/UKaTOPOB = s = TS T & F =]
JOCTHOKEHHS = ER | EAaEZ| EE O 8
MOHOMOJIEKY/IIpHOM aficopbiin JI3HrMIopa.
Tema 7.2 1 - 2
YpaBHeHus1 ®peitHamMxa U TemkrHa. Teopust
TIOTMMOEKY/ISIpHOM azicopbryu BOT.
XpomaTtorpacdusi. Aaresusi. SIBneHre pacTeKaHUsl U CMaurBaHus,
KpaeBOM yroJyl cMauvBaHUsI
JTaboparopHast pabota Ne 7.1 - - 2 -
Apicopbiiuisi Ha TpanuIle pa3ziena da3: >KUJKOCTD - ra3
NAO-TTK-2.2; Pa3pen VIII. [ToBepXHOCTHO-aKTUBHBIE Bell[eCTBa 2 1
na-1iK-2.3 Tema 8.1 1 _ 2 DOpMEI TeKylLlero KOHTPOJIs
Krnaccudukarys v o61jasi XapakKTepUCTHKa MOBEPXHOCTHO- no paspeny VIIL:
AKTHUBHBIX BEIIIECTB. --Onpoc no Teme
Tema 8.2 1 2
WctuHHO pacTBOpUMBIE U KOJIOWJHbIE TIOBEPXHOCTHO- .
aKTUBHLIE BelllecTBa. IIpasuno Jrokno-Tpay6e. YpaBHeHue - 3amura naboparopHoii pabotsi Ne 8.1
ITumkosckoro. Comobunusarus. Moromee felicteue TTAB. - KoJI0KBUyM Ned
MexanusMm muriennoobpaszosanusa. KKM, I'JIB.
JTaboparopHast pabota Ne 8.1 2
Konpykromerpuueckuii Metoz onpepenenns KKM TTAB.
Kosnoksuym Ned
3auer 16 - 30 26 3auer
NTOro | 16 - 30 26 72




3.5. CrpyKTypa yueOHOU AUCLUTUIMHBI/MOAYJIS [Jis 00y4aroLiXCs 10 pa3zenaM U TeMaM JUCLIUMIUIMHBL: (OUHO-3a0uHast hopma
00yueHHs1) - OTCYTCTBYeT

3.6. CTpykTypa yueOHOUN AUCLMIUTMHBI/MOAYJIS 71t 00YYaroIIMX sl 110 pa3zesiaM ¥ TeMaM JUCLIMIUIMHBL: (3aouHast opma
o0yueHUsI) - OTCYTCTBY€eT

3.7. Kpartkoe cofepykaHue yueOHOM JUCIUTIAHBI

HaumMeHoBaHMe pa3jejia 1 TeMbl

Ne mn s CopeprxaHue pa3jesa (TeMbl)
Pa3pen 1. OCHOBBI XUMHUECKOM TePMOJUHAMUKU
Tema 1.1 BHyTpeHHsis1 SHeprusi, Tersora, pabora. | BeogHoe 3aHsaTHe. OCHOBHBIE TEPMUHOJIOTHYECKHE
TTepBoe Haua/o TepMOMHAMUKHY. noHATHsl. OCHOBHBIE TIOHATHS U OTpeJesieHusl.
[lepBbIii 3aKOH TepMOAUHAMUKY. B3arMHbIe
TipeBpallleHyst SHePTUX B M30JIMPOBAHHBIX
cucremax. BHyTpeHHsist sHeprusi, pabora, Temiora.
@YHKLUM COCTOAHUSA. DHTANbNUS. PacueT TernaoThl
1 paboThI B PA3/IMUHBIX MPOIIECCax.
Tema 1.2 Tennossle 3¢pexrtel. 3akoH ['ecca. Tepmoxumus. OCHOBHBIE TOHATHSI TEPMOXHUMUH.
BTopoe Hayas0 TepMOJUHAMUKH. CraHjapTHoe coctosinve TerioBoit addekr
OHTpONUs, TepPMOAMHAMUYECKHE XUMUYecKou peakuuu. 3akoH ['ecca u ero
TOTeHIMaIbI cnencTeusi. MeTobl OTIpe/ie/ieHyst TeTJIOBBIX

sddekToB. OrpesiesieHre TeTIOThI TUApaTaI[UH.
Bropo#i 3aKoH TepMOAVHAMUKH.
Camorpon3BoJIbHbIe, He CAMOTIPOM3BOJILHBIE U
PaBHOBECHBIE TIPOIIECCHI. JHTPOITHS KakK QYHKIHS
COCTOSTHUSI U KDUTEPHUI PAaBHOBECHS B M30JIMPOBaH-
HBIX cucteMax. CBOWCTBA SHTPOMHH.
O06mnemuHeHHOe BhIpaXkeHre 1 ¥ 2-ro 3aKOHOB
TePMOAMHAMUKH 211 00paTUMOro ¥ HeOOpaTUMOI0
TpoLieccoB. PacueT SHTPONUM B 0OPaTUMBIX
nporieccax. PacueT SHTpONMU B HEOOPAaTUMOM
niporiecce. Kpucranmm3aius nepeoxaax1eHHOU
JKUIKOCTH. XapaKTeprucThudecKre QyHKIHH.
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YpaeHenue I'nb6ca-T'ebmrosibiia. Cesazb AG u AF
C TeIJIOTOU TpoLjecca.

MeTojp! pacuera noreHiuana I'ndob6ca. Metog,
abcosmoTHBIX 3HTpoMMi. @opmyna Tem-KuHa-
[IIBapuimMaHa.

Paspes I1. TepmogrHaMyKa XUMHUYECKOT'O PABHOBECUsI

Tema 2.1

YpaBHeHHe U30TepMbl XUMUUECKOH
peakiyu.
YpaBHeHHe n300apbl XUMUUECKOM

peaxIuu.

1.

3aKOH [IeMCTBYIOLMX MacC /Jig peakLuy,
MpPOTEeKarwLMX B ra3oBOM U >XUAKOW (ha3ax.
KoHcTaHThI paBHOBeCHS.

YpaBHeHue H30TepMbI Baur-T'odda.
HopmanbeHoe cpoACcTBO XMMUUYECKOU peakLivu.
OmnpefeneHve  HampaB/eHUSI  XUMHUUECKOM
peakLuy, TepMOJVMHAMUYeCKOro CpOJCTBa U
KOHCTaHTbl paBHOBECHUS] C HCII0/Ib30BaHHEM
ypaBHeHus1 BanT-I'odda.

Cea3p mMexay K, u K., K, u K, K, u K,
Metogp! pacueTa KOHCTaHTbI PaBHOBECHS.
3aBUCHMOCTb KOHCTaHThl ~paBHOBECHUsS  OT
TeMIlepaTypbl. Y paBHEHUs N30XO0Phl M 1300aphbI
Bant-T'opa. PacueT KOHCTaHTBI paBHOBeCUs
npu Temnepatype T u TemoBoro 3¢dekra
pPaBHOBECHOM peaklvHu.

Tema 2.2

ITpuniun Jle-Ilarense. Biusaue
JlaBJIeHHs] Ha paBHOBeCHe XUMHUYeCKUX
peakiiyii B ra3oBoii dase.

6.

[IpyHUMIT  TTOABWXXHOIO paBHOBecust Jle
[MTarense-bpayHa. Pacuer BbIXOZa TMPOAYKTa U
COCTaBa PaBHOBECHOM CMeCH.

Ycnosue v KpUTepuur XUMHUYECKOI 0
paBHOBecus. AHanmu3 usMeHeHus AG B xofe
XUMUUECKOMN peakLvH.

['omoreHHble ¥ rereporeHHsle cucTembl. Pasbl
Y (a30Bble paBHOBECHS.

Ycnosus ¢azoBoro paBHOBECHS B
reTeporeHHbIX CUCTeMax.
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[TousaTue creneHb cBobGoabl. IIpaBuio a3
I'nb6ca.

Pazpes I11. KuHeTrKa XMMUUECKUX PeaKLi.

Tema 3.1

®opmanbHas KuHeTHKa. CKOpOCTh U
KOHCTaHTa CKOPOCTH XUMUUEeCKOH
peakuyy. MoJieKy/sipHOCTb U OPSIZI0K
XUMUUeCcKoU peakiyu. IHTerpaabHbIe
MeTO/bl OTpe/ie/ieHHs MopsAJKa
XUMHAYeCKOM peakLiiu.

OcCHOBHBIe MOHATHSA XMMUUYECKOW KUHETHUKHU. THITBI
peakyii B XMMUUeCKOW KMHeTHKe.

dopmasnbHasi KWHeTHKA IIPOCThIX peakLyii. 3aKoH
JIeHICTBYIOLMX MaccC.

OOmuii 1 YaCTHBIN MOPSIOK peaky. OCHOBHOM
MOCTY/1IaT XUMUUECKON KUHETHKHU.

INopsiioK ¥ MO/eKyY/IIPHOCTDb peakLuy. I1puunHbl
HeCOBMaJeHUs MOJIEKYISIPHOCTH U MOpsAJKa
peakIyu.

KuHeTHnueckrie ypaBHeHUsI peakL{iil pasHbIX
TIOPSJKOB U UX pellleHusl. AHanu3 KUHeTUYeCcKoro
ypaBHEeHUS peakL{iu MepBoro nopsjka. Kunervka
3/1IeMeHTapHbIX peakL{iil BTOPOro U TPeThero
NopsiziKa.

CriocoOwI orpe/ienieHyst TIOPsiIKa U KOHCTAHTBI
CKOPOCTH XMMHUECKOW peakLiH.

dopmasnbHasi KUHEeTUKA C/I0’KHBIX TOMOT'€HHBIX
peakuui

Tema 3.2

3aBHUCUMOCTb CKOPOCTH PeakL|u OT
temrnepatypsl. [IpaBuso Bant-TI'odda,
ypaBHeHUe AppeHuyca, Teopust
aKTUBHBIX CTOJIKHOBEHUH.

Lenxble 1 pOTOXMMHUUECKHE PeaKLUH.

3aBHUCUMOCTb CKOPOCTU XMMHUUECKOW peakLyu OT
Temrepartypsl. TemneparypHblii KO3 duiieHT
Baur-I'odda. YpaBHeHre AppeHuyca. DHeprusi
aKTUBALIMK XUMUYECKOM peakLyu.
OKCrepruMeHTaIbHOe OTipefie/ieHre SHepruu
aKTUBALMU U MpeJ] S5KCIIOHEeHLMaIbHOr 0
MHOXXUTeJIS.

Teopusi aKTUBHBIX CTOJKHOBeHUH. Pr3nyecKuit
CMBIC/I SHEPTUY aKTUBALUU U TIpe]]
SKCIIOHEHL|Ua/IbHOT0 MHOKUTEIS.
MoHOMOJIeKy/IsIpHBIE peaKLvH.

Teopus akTUBUPOBAHHOIO KoMILekca. ITyTs
peakLiui. BpeMmsi )K13HU aKTHBUPOBAHHOI'O
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KOMILIeKCa. DHepreTruueckasi Kapra XuMHU4eCcKou
peakLyu.

[erHbie ¥ GOTOXMMHUECKHE PeaKIIUHU.
Oco6eHHOCTH TOMOTE€HHBIX PeaKI[MU B paCTBOpPaXx.

Pa3pen IV. [IByXKOMIOHEHTHbIE CUCTEMBI. PacTBODEI.

pacTBOpPOB

NpeanbHble pacTBOPBI. 3aKOHbBI WealbHbIX

Tema 4.1

TepMmoarHaMUuecKre U MOJIEKYJ/ISIPHO-
KHHeTHUecKre yCI0BUs 00pa3oBaHus
PacTBOPOB.

Krnaccudukaruys pactBopoB. CriocoObI BEIPayKEHHS
KOHLIeHTpaLj1 pacTBOPOB.

WpeanbHele, peasibHbIe U MpefielbHO pa3baBieHHbIe
pacTBOPBI.

TepmopuHaMmuika pactBopos. IlapupanbHbie
MOJIbHBIE BEJIMUMHBI U UX 3HAU€HHUS B
TepPMOJMHAMUKE PAaCTBOPOB.

Tema 4.2

[Map1yiabHbIe MOJISIPHBIE BEJTHUUHBI.
YpaBHenue I'n66ca-/Irorema

YpaBHenus I'n66ca-/Irorema u [Trorema-
Maprysuca. ['paduueckuii MeTof, pacueTa
MapLUaTbHBIX MOJbHBIX BeJTMUMH.

XUMHUYeCcKUl TIOTeHL[a/l KOMIIOHEHTa a pacTBOpe.
[TepBoe 1 BTOpOe CTaHAAPTHBIE COCTOSIHUSI.
ITeperoHka »XUAKUX JeTy4uux cMeceid. [lepBeiit u
BTOPOM 3aKOHbI KOHOBasoBa.

Tema 4.3.

PacTBOPBI 3/1eKTPOTUTOB Y HIOHHBIE
paBHOBeCHsI.

OneKTpoIMTUUeCKas AUCCOLMALMs, CObBaTalysl.
ONeKTpOUTbI, KinacCUhUKALUS 3/IeKTPOTUTOB.
Cnabbie 371eKTPOUTHIL.

CreneHb JUCCOLMAMM U KOHCTaHTa JUCCOLMALUN.
3akoH pa3BefeHus OcTBanb/a.

TepMorHaMIKa pacTBOPOB 3/71eKTPOJIUTOB.
CpeHsist MOHHasi aKTUBHOCTb U CPeJHUM MOHHBIN
K03 dUIMeHT akTUBHOCTH. [lepBoe 1 BTOpOE
CTaH/japTHBIe cocTOosiHUS. VIoHHas cusia pacTBopa.
OcHOBHBIe MOHATHS 3JIEKTPOCTaTUUECKON TeOpUU
PaCTBOPOB CUJIbHBIX 3/1eKTPOUTOB [lebast-
Xrokkessi. 1-e, 2-e u 3-e mpub/IIKeHus!.
[MoaBWXHOCTL MOHOB B pacTBope. [ToHsATHE
«beckoHeuHOe WU TIpefie/IbHOe Pa3BefieHre.
3akoH KoJsibpayia.
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Tema 4.4. 3akoH Payus. N peanbHble U peasibHble pacTBOPLI. AKTUBHOCTb U
ITpenensHO pa3baBiieHHbIE PACTBOPBL. | KOI(GHLIMEHT aKTUBHOCTH. MeTO/bl OTIpe/iesieHust
3akoH ['eHpu. Ko3(hduireHTa akTMBHOCTU. PacTBOPUMOCTD T'a30B

B JKUJIKOCTH, ypaBHeHUe ['enpu. [laBneHue
HaCBIIeHHOT 0 Napa HaJ, pacTBOPOM, 3aKOH Payuns
JJ1s1 TIeTYUYMX U HeJIeTyurX cMecei.

Tema 4.5. Ocmoc. YpaBHenve Banr-T'odda KonnuratuHele cBolicTBa pacTBOpPOB. [1oBBIIEHNE

TeMIepaTyphbl KAMIeHWs, TOHIKeHUe TeMIepaTypbl
3aMep3aHusi, OCMOTHYeCKOe JlaB/ieHle, ypaBHeHNe
Bant-T'odda.

Kpuockonuueckni, 30y TMOCKONMYeCKU 1
OCMOMeTpHuecKui MeTozibl. YpaBHeHue Llpesepa

Pa3zgen V. Knaccudukaiiyy ¥ MeTo/Ibl OYUeHHUsT AMCTIIePCHBIX CUCTeM

Tema 5.1 IMpusHaki  00BEKTOB  KosiiougHoi | BBogHoe 3aHATHe. OCHOBHBIE TEDMUHO/IOTHUECKHE
XUMUMU. noHsiTus. Knaccudukauum JUCIiepCHBIX CUCTEM
[Tpu3HaKy 00BEKTOB KOJUIOWAHOW XUMUH.
OcHOBHBIe TePMUHOJIOTUYeCKHe TTOHSATHUS.
Kraccubukalyy [UCiepCHBIX CUCTEM
Tema 5.2 TepmojyHaMUKa U KUHETUKa JycriepcHOCTS, ye/bHasi I0BEPXHOCT,
obpa3oBaHysi HOBOM (has3bl. MOBepXHOCTHast 3Heprusi. MeTo/bl ¢hu3nueckoi u
XVMUYeCKOW KOHJieHCalluy TIpY 110/1yYeHnn
JIACTIePCHBIX CUCTEM.
Tema 5.3 Metoab! N0/Iy4eHus JUCTIePCHBIX MexaHrnyeckoe U3MebueHe, MeJIbHULIBI U IDYTHe

CucTeM.

YCTPOICTBA /7151 TIOy4eHUsI JUCTIePCHBIX CUCTEM;
NenTy3aLysl.

Paspgen VI. Ontvueckre CBOMCTBA U METO/ibI aHAIM3a AUCTIEPCHBIX CUCTEM

Tema 6.1 Bupbl onitrueckyx siBJieHUM B OddekT cBeTOpaccesHus1, CBOWCTBA PaCCETHHOTO
JIMCTIEPCHBIX CHCTeMaXx. CBeTa, aHa/IM3 ypaBHeHus Pernes. YcinoBus
CaeTopaccesiHve. YpaBHeHue Panes TIpYMeHeHus1 SMIIMPUYeCKOro ypasHeHus ['esiepa.
Y ero aHajus. OTnvuKe onasnectieHLUH OT GUIyopeclieHL1H.

OcobenHocTH abCcoOpOIMK CBeTa AUCTIePCHBIMU
CUCTEMaMHU.
Tema 6.2 OnTryeckre MeTo/ibl UCCJ/Ie[JOBAaHUSI OnTHuueckasi MUKPOCKOMUsI, HedesloMeTpus],
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AUCTIEPpCHBIX CUCTEM

TypOuaUMeTpHsi, POTOH — KOPPeIIIMOHHast
CTIEKTPOCKOITHSI.

Pa3gen VII. [ToBepXHOCTHOE HAaTsDKEHUE U aficopOIHst

Tema 7.1 CBobo/1Hasi SHEepTHs TIOBEPXHOCTH. [MToHsITHE CBODOOHOM SHEPTHs IOBEPXHOCTH, THITHI
[ToBepxHOCTHOE HaTsHKEHUe, IPUYUHBI | MeXXMOJIeKY/ISIPHBIX B3aUMO/IeHCTBUI; TPUUMHBI
ero BO3HUKHOBeHUs. [Ipupoza BO3HMKHOBEHMS [TOBEPXHOCTHOTO HaTS)KEHUS.
a/|COpPOLIMOHHBIX CHJI. [Tpupoga agcopOuyoHHbIX crl. Pusnueckas U

XAMMUecKasi aficopOLsl.

Tema 7.2 PaBHOBecue Ha rpaHulie pasjesna IToHsiTHEe 06 TOBEPXHOCTHO-aKTUBHBIX U
JKUAKOCTB — ra3. @yH/ameHTaabHOe MOBEPXHOCTHO-MHAKTUBHBIX BelllecTBax. [IpuHINN
azcopburoHHoe ypaBHeHue ['n66ca. He3aBUCUMOCTH JleHrMropa. AHanus3
Teopust MOHOMOJIEKY/ISIPHOM (byH/aMeHTambHOT 0 aZicOPOLMOHHOT0 YpaBHEHUS
azcop6bimn JISHrMIopa. I'u66ca.

Tema 7.3 YpaBHeHust @peitHaxa U TeMKrHa. | AHanu3 ypaBHeHHs ITOJMMOJIEKY/IIPHON
Teopust nonUMoJIeKy/ISIPHON agcopbumn B3T. MeTozb! oripesienieHus yAenbHON
agcop6iuu BOT. MOBEPXHOCTH afcopbenToB. ITpuHIUI
Xpomarorpadwusi. XpoMaTorpauueckoro paszeneHusi cMecei

BellecTB. ['a30Bast ¥ )KUAKOCTHasi Xpomartorpadusi.

Tema 7.4 Apresus. fIBneHue pacTekaHUs U Koresus u aaresus. YpasHenue FOHra, ypaBHeHue

CMayMBaHMA, KpaEBOﬁ yrona
CMaulMBdHUA.

Hrwonpe-KOHra. MeTtogsb! ornpejeneHus KpaeBoro
yrosja CMauuBaHUsl.

Paszpesn VIII. IToBepXHOCTHO-aKTHUBHbIE BelleCTBa

Tema 8.1 Knaccudukauus v obiras Nono- v HenoHorenusle ITAB. VctrHHO
XapaKTepUCTHKA NTOBEPXHOCTHO- pacTBOpHUMBIe U KOJIJIOWHbIE [IOBEPXHOCTHO-
aKTHBHBIX BEILleCTB. aKTHBHbIE Bell|eCTBa.

Tema 8.2 WctrHHO pacTBOpHMEBIE U KOJIJIOUJHbBIE CBolicTBa U MeXaHU3M JIeHCTBUSI UCTUHHO
MOBEPXHOCTHO-aKTUBHBIE BEIL[eCTBa. PacTBOPUMBIX M KO/UIOM/IHBIX TOBEPXHOCTHO-
ITpaBuno [drokno-Tpaybe. ¥YpaBHeHre aKTUBHBIX BelecTs. ['JIb
[InmkoBCKoro.

Tema 8.3 Mexanu3m mutenoobpasoBanus. KKM | Murennoobpa3oBanue B pactBopax [TAB; siBneHue

Cosmrobunuzanysi. Motolriee fielicTBre
ITAB.

comobunu3sarpu. CTpoeHre MUILIe/T HOHO- U
HeroHoreHHbIX [TAB. Metoasl onpeienenus KKM.
OrnpefiesieHre TOBEPXHOCTHOMN aKTUBHOCTH 110
M30TEpPMe NOBEPXHOCTHOrO HaTshkeHus [TAB.
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3.8.  OpraHu3auLysi CaMOCTOSITeTbHOW Pab0oThl 00YUarOLUXCS

CamocrosiTenibHast paboTa cTyjeHTa — oOsi3aTelbHass 4acTb 0Opa3oBaTelbHOTO TIpollecca, HarpaBjeHHas Ha pa3BUTHE TOTOBHOCTU K
npodecCOHaIbHOMY U JIMUHOCTHOMY CamMo00pa30BaHHUIO, Ha NPOEKTHUPOBaHUE JajbHelIero o6pa3oBaTesibHOrO MaplipyTa W MpogecCHOHaNIbHON

KapbephlI.

CamocrosiTenbHasi paboTa 00yuaroLuXcsi M0 AWCHUIUIMHE OPraHW30BaHa KaK COBOKYITHOCTh ay/IMTOPHBIX M BHEAYJUTOPHBIX 3aHATUN U pPaboT,

00eCrieunBaroIIMX YCIeIIHOe 0CBOEHUEe AUCLIUITTUHBL.

AyauTopHasi caMoCTosITe/IbHast paboTa 00yYaroIMXCs TI0 JUCLMIUIMHE BBITIOTHSETCS Ha yueOHBIX 3aHSATUSX M0/, PYKOBOZACTBOM TIPEro/iaBaTers
Y TI0 €ro 3aJaHui0. AyJUTOpHasl CaMOCTOsITe/llbHasi paboTa 00yuaroUMXcsl BXOAUT B 00ImIMi 00beM BpeMeHH, OTBeJeHHOrO Y4eOHbIM TUIAaHOM Ha

ayZUTOPHYIO paboTy, ¥ peryiaMeHTUPYeTCsl pacrycaHieM yueOHBIX 3aHSATHH.

BHeayauTOpHasi caMocTosiTesibHasi paboTa 0Oyuaroluxcsi — IvlaHupyeMasi ydeOHasl, Hay4HO-MCC/iefjoBaTe/bCKasl, NpaKTHueckass paborta
00yuaroIUXCsl, BBIMOJHsSEMas BO BHEAyJUTOPHOE BpeMsl IO 3aJaHHI0 W TPU MeTOAWYeCKOM pYKOBOJCTBe TIperiofjaBaresisi, HO 0e3 ero
HeIroCpeICTBEHHOTO YUacTHsl, PaCIIMCaHUeM YUeOHBIX 3aHSATHIA He PerylaMeHTHPYeTCs.

BHeayauTopHasi camocTosiTenbHasi paboTta 00yuaromuxcsi BK/ItoYaeT B cedsi:

- MO/ITOTOBKY K JIEKIUSIM, JTabopaTOpHBIM paboTaM U 3ayery;

- MIPOBeJieHre pacyeToB IO KCIIePUMeHTa/IbHBIM 3HaUeHUsIM, TI0/TyUeHHBIM TIPH BIO/THEHHH /1ab0paTopHbIX pabor;

- MMOAroToBKd K KOJ/IJIOKBUYMdaM B TeUEHHE CeMeCTpad.

CamocTosiTenbHasi paboTa 0OydYaromUXCcsl C yuyacTHeM TIperofiaBaTesss B ()opMe MHOW KOHTAKTHOW pabOThI MpeAyCcMaTpyBaeT IPYIIOBYIO U

(M) UHAVMBUAYATBHYIO paboTy ¢ 00yUaromuMKCs ¥ BK/IIOUaeT B cebst:
- TIpOBe/ieHre UHAVBU/IYaIbHBIX U TPYTITIOBBIX KOHCY/IBTAL[MH 110 OT/Ie/IbHBIM TeMaM/pa3/iesiaM JUCLUTUTHBI;

3.9. IIpumeHeHMe 3/IEKTPOHHOTO 00yUYeHUsl, AUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOIOT UM

Ilpy peanu3anu IporpamMmsbl

06p330BaTe]IbHBIe TE€XHOJIOTUH He ITPUMEHAKOTCA.

B snekTpoHHYyI0 00pa3oBaTenbHY0 Cpefly, 10 He0OXOAUMOCTH, MOTYT ObITh TIepeHeceHbI OT/e/IbHbIe BU/IbI yueOHOM /1esITeNTbHOCTH:

yueOHON JMCLUATIIMHBI/YUeOHOTO  MOZYJIS

3JIEKTPOHHOE

oOyueHue

HCII0/Ib30BaHue o0nem BKJ/IIOYEHHE B YUeOHbIN
ucnonb3oBanne 30 u 1OT > y
30 u 10T Jac npouecc
CMelllaHHOoe JIEKLTUA 16 B COOTBETCTBUH C
oOyueHue nabopaTopHbie paboThl, KOJIOKBUYMbI 30 pacrnucaHieM yueGHbIX
3aHSATUN

n  OWUCTAaHLUOHHLIE
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Bupab! u ¢popmbl

HaumenoBaHue 8
KOHTPOJIbHBIX b=
pa3pena /TeMmbl - 3
MepOoNnpUATHH g
ouCyun/auHb/MOoQy11, .
No nmt 3ajjaHus AJ/1s1 CAMOCTOATE/IbHOM PadoThI (YyuMTBIBaIOTCS =
BBIHOCHMBIE Ha o
Ipyu NpoBeA€eHUHA =
CaMoCTOATe/IbHOE >
TeKYIIIero S
H3yyeHHe =
KOHTPOJIsI)

1. I'omoreHHbI KaTamus. CamocTosaTenbHO nipopaborats | CobecezioBanue 3
Crierfudmueckuii Marepual. T0 TeMe.
KUC/IOTHO-OCHOBHOM
Karasus.
l'eTeporeHHbIi KaTanus.
depMeHTaTHBHBIN
KaTasus..

2. Muemnnoobpa3oBadue B | CamocTosTensHO TIpopaboTaTth CobecenoBanue 3
pactBopax ITAB; MaTepuall. 10 Teme
sIBJIeHHE
COJTIOOM/TH3ALIUH.

CrtpoeHue MuLiena
HMOHO- ¥ HEMOHOT €HHbIX
ITAB. Metogpl
onpenenenuss KKM.
Ornpepgenenuve
TOBEPXHOCTHOU
aKTUBHOCTH 10
r30Tepme
MOBEPXHOCTHOTO
HaTspkeHus [TAB.
JKUJIKOCTEH




17

4. PE3YJ/IbTATBI OBYYEHMWS 110 AMCHUIVIMHE, KPUTEPM OIJEHKHA YPOBHSA CO@OPMHUPOBAHHOCTH
KOMITETEHIIN, CHCTEMA U IIIKAJIA OIIEHNBAHUSA

4.1. CooTHeceHHe TJTAHUPYEMBIX Pe3y/IbTaTOB 00yUeHUsI C YPOBHSIMU C(HOPMUPOBAHHOCTH KOMIIETeHIUH(i).

Yposnu Wtorosoe Ouenka B IToka3are ypoBHsi C)OPMHPOBAHHOCTH
c(hOpMHPOBAHHOCTH | KOJIMYECTBO 0A/I/IOB NATHOA/TbHOM
KoMmeTeHIuu(-i) B 100-6a/LIbHOI CHCTeMe yHnBepcaanoifl(-flx) Oﬁmenpodmccuouanblioixi (-bIx) HpO(l)eCCHOHaJleOﬁU(-LIX)
N CIENe 110 pesy/IbTaTaM KoMmneTeHIuu(-i) KOMIIeTeHI[ui KoMIneTeHIuu(-i)
o pe3ybTaTam TeKyIen u UJ-TIK-2.3; U/-TIK-2.2
TeKyIei u NPOME)XXYTOYHOM
NPOMEeXXYTOYHOH arTecTanuu
arTecTanuu
OOyuaronuics:
- AaHaNM3UpyeT U CUCTeMaTH3UPYeT U3yUeHHbI MaTeprasl C 000CHOBaHHEM aKTyabHOCTH er0 HUCII0/b30BaHuUs
B CBOEH rpeaiMeTHOM 06/1aCcTH;
- 3HaeT MHHOBALMIOHHBIE HAITPaB/IeHNs B SKOIOTMY ¥ TIPUPOZOTIONb30BaHuS,
- yMeeT 3KCIepUMeHTa/IbHO OIpe/ie/isiTh IapaMeTphbl CUCTEM.
- B/1a/ieeT HOBEHIIMMHU MEeTO/jaMH1 UCC/Ie[JoBaHus B 06/1aCcTH pr3MUeCcKol M KOJUIOUAHON XUMUY;
- 3HaeT BO3MO)KHOCTH Pa3/IMUHbIX KOJUIOUJHO-XMMUUECKUX METO/0B /IS U3yUueHHUsl MaTepHasIoB.
- B/IaJieeT HaBbIKaMU [/IAHUPOBAHUS SKCIIePUMEHTa, IPOBe/ieHNs] NCCIIeloBaHNH, 00001eHNsT 1 aHaIn3a
BBICOKII 3aUTeHO TMO/IyYeHHBIX pe3yJ/IbTaToB.

OOGyuaroruics:

F3HaeT TeopeTUYeCKre OCHOBHI (Pr3UYeCcKOM M KOJIOMIHON XUMUH.

- yMeeT HaxOJUTb CBsI3b 3aKOHOMEPHOCTel (r3nyecKod U KO/VIOUJHON XMMUU C HaTyPaJbHbIMU U
CUHTETUYeCKUMH MaTepranaMu, U UX SKOIOrHUecKol 6e30macHOCTBIO.

- B/IaJieeT MeTOJAMH OTpe/ieIeHusT KOJITIONJHO-XUMUYeCKHX TTapaMeTPOB Pa3/IUUHBIX 00beKTOB, [OIMyCKaeT
eIMHIYHBIE HerpyOble OMOKU

- 3HAeT yCJIOBUsI BhIOOpA TMPOBeAEHHs KOJUIOWAHOTO U PU3NKO-XUMHUUECKOTO UCCI/Ie/I0BaHMUSI.

- yMeeT aHa/M3MpOBATh [O/yUEHHYH0 ONBbITHBIM ITyTeM UH(GOPMALUIO U BbIIe/SITh OCHOBHbIE Pe3y/bTaThl.

- B/IafieeT CrioCOOHOCTBIO K TIOHUMAaHHMIO 3aBUCIMOCTA CBOWCTB MaTepUasioB OT MPUPO/bl XUMUUECKOW CBS3U U
Me>XMOJIEKYJ/ISIPHBIX B3aUMO/eMCTBUM.

o - IpaBUW/IbHO TIPUMEHsIeT TeOpeTUUeCKye M0JI0)KeHHs TIPU pellleHUH NpaKTUUeCcKUX 3ajau npogeccuoHanbHON
TTOBBILLIEHHBIN 3aUTeHO

HarpaB/IeHHOCTH Pa3HOT0 YPOBHSI CJIOXKHOCTH

OTBeT OTpa’kaeT TOTHOe 3HaHWe MaTepuasa, C He3HaunTe/TbHbBIMH ITPoOeaMu
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0a3oBbIi

3a4TeHO

OO6yuaroruiicst:

- HUCIIBITBIBAET 3aTPY/JHEHUS B IPUMEHEeHUH TeOpPeTUYeCKHX MOJI0KEeHUH TIPY PellieHnH MPaKTUYeCKHX 3a7iau

rpodeCCMOHAILHOM HAMpPaB/IeHHOCTH CTAHZAPTHOIO YPOBHS C/IOKHOCTH, He BjlaZieeT HeoOX0JUMbIMU [IJIst

5TOI'O HaBbIKaMH1 U HpI/IéMaMI/I,’

- C TPYAOM OPUEHTHUPYEeTCs B TEPMUHOJIOTUH, IIyTaeT [TOHATUS

- He 3HaeT yC/0BUi BEIOOPA MPOBeAeHUs KOJIJIOUJHOTO U (GU3NKO-XUMUYECKOTO UCC/Ie/JOBAHMS.

- He yMeeT aHAJIM3HUPOBATh MO/yUEHHYIO OIMBITHLIM ITyTeM WHPOPMALIHIO U BBIZIEJIITh OCHOBHBIE Pe3Y/IbTaThl.

- Marepuana;

- OTBeT OTpPakaeT B 1[eJIOM C(hOPMHUPOBAHHbIE, HO COZIEpIKaIl[1e He3HAUMTE/TIbHbIe TPOOe/Ibl 3HAHUS,
JIOTTYCKalOTCsI TPyOble OMMOKH.

HU3KUH

He 3a4UTeHO

OO6yuaroruics:

— JIeMOHCTpPHUPYeT (hparMeHTapHLIe 3HAHKUSA TEOPETHUYECKOI0 U IPaKTHYECKOr0 MaTepUall, A0MyCKaeT rpybkle
OIIMOKM TIPH ero M3/I0KEeHUH Ha 3aHSTHSIX U B X0/Ie TPOMEXKYTOUHOMH aTTecTariuy;

— HCIBITEIBAET CEPhE3HBIE 3aTPYAHEHNS B IPUMEHEeHHH TeOPeTHUYeCKUX ITOJI0MKEHHUH IIPH PeIeHnH
MPaKTUYeCKKX 3a/lau TIPodheCCHOHAIBLHOM HAIIPAB/IeHHOCTH CTAHAAPTHOTO YPOBHS CJIOXKHOCTH, He B/Ia/IeeT
HeoOXOJUMBIMHU /IS 3TOr0 HaBBIKAMHU U TIPUEMaMU;

— He crocobeH aHATM3UPOBATh MOTYUEHHYIO OMBITHBIM MTyTeM WH(OPMAL[HIO U BbIZIE/IATH OCHOBHbIE
pe3y/ibTaThl;

— BBINOJHAET 3aJaHKs TOILKO 110 06pasiyy U o/ pyKOBOACTBOM IIPeIo/aBaTeis;

— OTBET OTPAKAeT OTCYTCTBUE 3HaHMI Ha 6a30BOM yPOBHE TEOPETHUECKOT0O U MPAKTUUECKOT0 MaTeprasa B
006beMe, He0OXO0IMMOM /IS JaTbHelIIelH yueosl.

5. OLIEHOYHBIE CPE/ICTBA JI/II TEKYII[ET'O KOHTPOJISA YCIIEBAEMOCTH U1 ITIPOMEXXYTOYHOM ATTECTAILIVIH,
BK/IFOYASA CAMOCTOATE/IBHYIO PABOTY OBYUYAROLIINXCHA

[Ipu mpoBefieHMM KOHTPOJISI CaMOCTOSITe/TbHOW paboThl 00YYaroIMXCsl, TEKYIero KOHTPOJS W TIPOMEKYTOUHOW aTTeCTaluu 1o yueOHOM
mucuuriiHe KossouziHass XUMUsI  TIPOBepsieTCsl YpPOBeHb COPMUPOBAHHOCTH Y OOYYArOL[MXCs KOMIIETEHL[MH M 3arJlaHUPOBaHHBIX pe3yJ/bTaTOB
00yueHUs 10 AUCHUTIIMHE (MOAYJII0), YKa3aHHBIX B paszesie 2 HaCTOSIel IPOrpaMMbl.

5.1.

DopMbI TEKYLLETO KOHTPOJIS YCIIeBaeMOCTH, MPUMePbl TUTIOBBIX 3a/jaHUIA:

Ne nm

@DopMBbI TEKYIIero KOHTPOJIsA

IIpuMepbI THIOBBIX 3aAHUH

1.

Bomnpock! K K0/UIOKBUYMY IO pasfeny 1:
OCHOBBI XUMWYECKOI TepMOJMHAMUKU

1. Xwumnueckass TepMojuHaMuKa. OCHOBHble IOHSITUSI U orpefesneHus. TepMoJuHamMUuecKast

2. HepBblﬁ 3dKOH TepMOJHWHaMMKHU. B3aumHbIe npeBpalieHuda 5>SHEPruri B HM30/IMPDOBAHHBIX

cucrema. TepMoavHamMuyeckuii nporjecc. [TapaMeTpsl U QYHKLMUA COCTOSTHHUS.

cucremax. BHyTpeHHsIs 9Heprus, pabora, Teryiota. OYHKIMUA COCTOSIHUSL. JHTanbMuUsl. Pacuer
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Ne i DopMBI TEKYIIero KOHTPOJIA IIpuMepsI THIIOBBIX 3aaHUI
TETUIOTHI M paboThI B Pa3/IMUHBIX TIPOLIeCCax.
3. Tepmoxumus. OcHOBHbIe TIOHATUSI TepMoxuMuu. CTaHAapTHOe cocTosiHue TersioBoit 3ddekT
XUMHMUECKOW peaklyu. 3akoH ['ecca u ero cieAcTtBud. MeTofpl OIpefie/leHUs] TeIUIOBBIX
s¢dekroB. OnpeziesieHre TeI/IOTbI THpaTaLKK.
4. Bropoii 3akoH TepMogrHaMUKK. CaMOIIpOW3BO/IbHBIE, HE CAMOTIPOU3BOJIbHBIE Y PaBHOBECHbBIE
MPOLeCcChl. JHTPOMUS KakK (PYHKIMS COCTOSIHMSI U KPUTePWUN PaBHOBECHs] B W30JIMPOBAHHBIX
cucteMax. CBOMCTBA SHTPOINMH.
5. OObeavHeHHOe BbIpakeHWe 1 M 2-r0 3aKOHOB TEPMOJAMHAMHKU /s 00paTUMOI0 M
HeoOpaTUMOro TporeccoB. PacueT 3HTpPONMHU B 00OpaTUMBIX Mpoljeccax. PacueT 3HTPOINUM B
HeobpaTUMOM Tiporiecce. KpucTtaniin3aius nepeoxiaxjeHHOW XKUKOCTH.
6. TepmoavHaMHuecKue NMOTEHLMAbI KaK KDUTEPUU PaBHOBECHS B 3aKPBITHIX CUCTEMaX..
7. Xapakrepuctuueckure QyHKIUH. Y paBHeHre I'n66ca-TI'enbmrosbiia. Cessb AG u AF ¢ TerioToi
rporiecca.
8. Merogp! pacuera noreHiuana 'mb6ca. Mertog abcomoTHbIX SHTpormid. dPopmyna TeMkrHa-
[ITBapimaHa.
2. Bonpock! K KO/IJTIOKBUYMY M0 pasfieny 2: 11. 1 XuMuyeckoe paBHOBecHe. 3aKOH eUCTBYIOIIUX MaccC AJisl peaKluii, TPOTeKaroIuX B ra30Boi
TepMoarHaMMKa XUMHUYECKOTO v >kupkol ¢aszax. KoHcTtaHTel paBHOBecHsI.
paBHOBecus. KvHeTHKa XUMUYeCKUX 12. YpaBHeHue usotepmbl Bant-I'opda. HopmanbHoe cpoficTBO XMMHUUYECKOM peakLiiu.
peakIuii. 13. OmpefieneHrie HampaB/eHUs XWMUYeCKOW peaklUd, TepMOAWHAMUUeCKOro CpOACTBa U
KOHCTaHThI PaBHOBECHSI C MCTIOMb30BaHWeM ypaBHeHUs BanT-I'odda.
14. Cssasb Mexay Ky u Ke., K u K, K,u K, Metoge! pacueTa KOHCTaHTbl pABHOBECHS.
15. 3aBUCUMOCTb KOHCTAHTHI PaBHOBECHSI OT TEMITEPATyPhl. Y paBHeHUsS M30X0phI U n300apel BaHT-
lodda. Pacuer KOHCTaHTBI paBHOBecHss TpM TeMmepatype T u TemoBoro 3ddekra
PaBHOBECHOW peakLiHy.
16. Ilpunuun nogsrkHOro paBHoBecusi Jle Illatense-bpayHa. PacueT BbIXoza mpoAyKTa U COCTaBa
pPaBHOBECHOU CMeCH.
17. YcioBue U KpUTEPUM XUMHUYECKOTO paBHOBecUsi. AHamu3 usmeHeHust AG B Xo/le XUMUUeCKOU
peakLyu.
3. 1. CkopocTb 3/1eMeHTapHOW XUMHUYeCKOW peaklMy. 3aBUCMMOCThb KOHLIEHTpal[il peareHTOB U

MPO/IyKTOB peakyy OT BpeMeHH. KruHeTHueckast KpUBasi.

2. dopmasnbHasg KWHETHKA MPOCTHIX PeaKI[ui. 3aKOH JIeHCTBYIOIAX Macc.

3. OO1uii ¥ YacTHBIN NOPSOK peakui. OCHOBHOM IOCTY/IaT XUMUUECKOW KHHETHUKH.

4. TlopsiooK M MOJIEKY/ISIPHOCTE peakiyu. [IpuurHbI HecoBMaeHUst MOJIEKY/ISIPHOCTH M TOpsiAKa

peaxIyu.
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Ne

@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHUI

5. KuHeTHueckue ypaBHeHUsI peakliyii pasHbIX MOPSJKOB 1 UX pellieHHst. AHaIU3 KUHETUYeCKOro
ypaBHEeHUsI peakl[iM 1epBoro nopsjka. KuHeTrka sjeMeHTapHBIX peakiiii BTOPOr0 U TPEThero
ropsijKa.

6. Crioco0blI oripeZiesieHHst TIOPsiZIKa M KOHCTaHTbI CKOPOCTH XMMHUECKOM peaKIiy.

7. ®opMmasbHasi KUHeTHKa C/I0KHBIX TOMOT'eHHBIX peaklii.

8. 3aBMCHMOCTb CKOPOCTH XMMUUYECKOW peakLy OT TemriepaTypsl. TeMmepaTypHbId

K03 durpent Bant-T'odda. YpaBHeHne AppeHuyca. JHeprus akTUBaLMK XUMUYeCKOM peakLiiy.
OKCIiepuMeHTa/IbHOe OIpe/ie/ieHre SHepryuy akTHBalUy U NpeJ3KCIIOHeHIIMaIbHOTO MHOXKUTEIS.
9. Teopus aKTUBHBIX CTOJIKHOBeHHH. PH3MUeCKUI CMBIC/T 3HEPTUX aKTHUBaLUU U
Npe/[3KCIOHEHL[Ma/ILHOTO MHOKUTEIS. MOHOMOJEKY/ISpHbIe PeakLvH.

10. Teopust akTUBHpOBaHHOr0 KoMiiekca. [1yTe peakuuu. Bpems »KM3HU aKTUBMPOBAHHOIO
KOMILJIeKca. JHepreThueckas KapTa XMMHUYeCcKOl peakLiyy.

11. LlenHbie u HOoTOXUMHUUECKHE PeaKLUH.

12. Ocob6eHHOCTH TOMOTeHHBIX PeaKL[UH B PaCTBOPAX.

Bormpockl K KO/IJIOKBUYMY 110 pasfieny o
pazgenam 4: TepMmoarHaMyKa (ha30BOTO
paBHOBeCH. OAHOKOMHOHEHTHI:IE
CUCTEMBI, IByXKOMIIOHEHTHbIE CUCTEMBI.
OneKTpoMTHIecKas AUCCOLMALIUS.

1.ITpaBusio ¢a3 T'ubbca A1 pa3IMUHOrO YKC/Ia BHELTHUX MapaMeTpoB U (a3 B TepMOAMHAMUUECKOH
CUCTeMe.

6. da3oBbIe 1epexo/[bl IePBOro ¥ BTOPOTO Po/ja ¥ UX IPUMepHI.

7.®a30Bble paBHOBECHs 1 (ha30BbIe MEPEXO0/Ibl B OJHOKOMITOHEHTHBIX CHCTEMaX.

8. 3aBucumocTh TemrepaTypsl (a30BOro Mepexo/ia OT BHEIIHEro JaBIeHus B OZIHOKOMITOHEHTHBIX
cucremax. Y paBHeHue Knaneiipona — Knaysuyca.

9.TIpumenenue ypaBHeHus: KnarneiipoHa — Kiay3uyca K OMHCaHHIO TIPOLiecca TUIaB/IeHrs TBePAbIX
BellleCTB.

10. TIpaBuo TpyroHa. ®u3nueckuii cMbic Ko3dduienTa B ypaBHeHHH TpyToHa.

11. Yro Takoe da3zoBasi fuarpamMmma? Buzibl fuarpaMm COCTOSTHUSI.

12.  OcHOBHbIe IPUHLUITBLI aHaMM3a (a30BbIX JUArPaMM.

13. Tlapametpsl TpoiiHOHN TOUKH /1715 BO/IbI. CBOMCTBA CUCTEMBI B TPOWHOM TOUKE.

14. Tlouemy MuHWS TJIaBIeHUS Ha AWarpaMMe COCTOSTHHSI BOZBI MMeeT OTPULaTe/IbHbIA HaK/IOH?
15. Krnaccudwukarus pactBopoB. Crioco0bl BEIpayKeHHs KOHIIEHTPAIUK PaCTBOPOB.

16. W peanbHble, peasbHBIE U TIPe/ie/TbHO pa30baB/ieHHbIE PACTBOPHIL.

17. YpaBuenus I'n66ca-/rorema u [Irorema-Maprysuca. I'padryeckuii meTo/ pacuera
MapLHaIbHBIX MOJIbHBIX BeJTMUNH.

18. Xumuueckuii moTeHIMan KOMIIOHeHTa a pactBope. [TepBoe 1 BTOpOe CTaHZAPTHBIE COCTOSIHUSI.
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Ne

@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHUI

19. TleperonHka HKWX JeTyurx cMeceid. [1epBbiii ¥ BTOPOU 3akoHbl KoHOBasOBa.

20. DnekTponMTHUECKas JUCCOLUALIS, COTbBATAIMs. DIeKTPOJIUTHI, K/IaCCU(pUKAIIUs
3/1eKTPOUTOB. Criabble 3/1eKTPOJIUTEI.

21. CremneHb AUCCOLMALIMY M KOHCTAHTa JUCCOLMALIMY. 3aKOH pa3BesieHus OCTBab/a.

22. UpeanbHble U peasibHble PaCTBOPBI. AKTUBHOCTD M KO3(GHLIMEHT aKTUBHOCTH. MeTo/ibI
onpeiesieHUs1 KO3 duUIeHTa aKTUBHOCTH. PaCTBOPUMOCTD Ta30B B KUKOCTH, ypaBHeHHe ['eHpH.
[laBneHe HACBIIEHHOTO T1apa Hafl PaCTBOPOM, 3aKOH PayJisi /sl IeTyurXx 1 HelleTy4ruX CMece.

23. KosuraTvBHbIe CBOMCTBA pacTBOPOB. [10BbIlIEHHE TeMIlepaTyphbl KUITeHHSs], TOHKeHHe
TeMIiepaTyphbl 3aMep3aHusi, OCMOTHUECKOe JiaBieHHe, ypaBHeHue BanT-I'odda.

24. Kpuockonuueckui, 30yIMOCKONMYeCKHA 1 0CMOMeTpPUYeCKHid MeTozbl. YpaBHeHue [pegepa

Ne

@opMBbI TEKYII[ero KOHTPOJIA

IIpuMepbI THIOBBIX 3afaHUH

Borpoch! K KO/UTIOKBUYMY TI0 pa3zeny 5

1.IIpy3HaKu 0OBEKTOB KOJITIOMJHOU XUMUH.

2.0OCHOBHBIE TEPMUHO/IOTHYECKHUE [TOHATHS.

3. Knaccudukaruy aucrepcHbIX CUCTeM I10 arperaTHOMY COCTOSIHUIO.
4.Knaccrudukanuy AUCTIepCHBIX CUCTeM TI0 pa3MepaM YacTHUL] JUCIIePCHOM (as3bl.
5.Knaccudukanuy AMCIepcHbIX CUCTEM TI0 CTeleHU B3auMOJEeNCTBUSL [JucliepCHOM (a3l
JIMCTIePCUOHHOM CpeJoi.

6.Knaccudukaiyisi IopyucThIX CUCTEM.

7. TepMoAVHAMUKA U KMHETHKa 00pa30oBaHust HOBOH (ha3bl.

8.MexaHnueckrie MeTO/bl [0/TyUeHUsl AUCIIePCHBIX CUCTEM

9.MeToj nony4yeHus: AUCTIEPCHBIX CUCTEM IyTeM XMMUUeCKOl KOH/jeHCallur
10.ITenrTn3auus.

C

Bonpocs! K Ko/JTIOKBUYMY 10 paszeny 6

1. Buzibl onTUUeCKUX sIB/IEHUM B JUCTIEPCHBIX CHCTEMaX.

2. CBeTopaccesiHUe.

3. Otnume omanecieHLIUH OT (QyopecLeHLN .

4.YpaBHeHue Pases u ero aHamus.

5.IIpupojHbie posiBieHUsI CBeTOpacCessHusl.

6. Ocobennoctu abcopbiuy cBeTa AUCIepCHBIMUA CUCTEMAMH.
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Ne

@DopMbI TeKyL1ero KOHTPOJIs

IIpuMepsI THIIOBBIX 3aaHUI

7.2mnupuueckoe ypaBHeHue ['eniepa.

8. OrnTnueckast MUKPOCKOITHSI.
9.Hecdenomerpusi 1 TypOUIUMETPUSI.
10.D0TOH-KOppeJISIMOHHAsL CIIEKTPOCKOMHS.

Bomnpocs! K KO/IJIOKBUYMY 10 paszeny 7/

1. TIpupoaa afcopOIMOHHBIX CHJI.

2.CBobo/iHasi sHeprus MoBepxHOCTH. [I0BepXHOCTHOE HaTsKeHHe, IIPUUMHBI €70 BO3HUKHOBEHHUSI.
3.IloBepXHOCTHO-aKTUBHBIE U — UHAKTUBHBIE BelllecTsa. [IpuHIuI He3aBucuMocTu JIeHrMropa.
4.Ancop6brms. Busst aficopOiym.

5.PaBHOBecHe Ha TpaHuLie pa3fena XXUAKOCThb — ra3. PyHzaMeHTabHOe aficOpOLIMOHHOe YPaBHEHHe
I'nb6ca.

6. PaBHOBecue Ha rpaHuIie pas/iesia TBepJoe — XKUAKOCTb. Teoprsi MOHOMOJIEKY/IIPHOM azcopoipm
JI3HrMropa.

7.YpaBHeHus1 @peiiHgnuxa v TemKuHa.

8. PaBHOBecue Ha rpaHuIie pasziena TBepjoe — ras. Teopus MosMMoieKyisipHoi agcopoipm BOT.
9.0mnpesienieHye yiebHON TIOBEPXHOCTH a/IcOPOEHTOB.

10.XpomaTorpadusi.

11.Apre3us. SIBeHWe pacTeKaHWsl U CMauMBaHUsl, KDaeBOUW yro/l CMaurBaHMUs.

Bompock! K KOJJIOKBUYMY T10 paszieny 8

1.MoHo - v HenoHoreHHsle [TAB.

2.AnuoHoakTtvBHbIe [TAB.

3.KarnoHoaktuBHble [TAB.

4 AmdosmmtHeie TTAB.

5. VicTMHHO pacTBOpHMBIE M KOJIJIOUHbIE TOBEPXHOCTHO-aKTUBHBIE BELLleCTBa.

6.CBolicTBa 1 MeXaHU3M [JIeMCTBUS HCTUHHO PaCTBOPUMBIX U KOJIJIOUWAHBIX TTOBEPXHOCTHO-aKTUBHBIX
BelLleCTB.

7.I'JIb

8.Murjenioobpa3opanue B pactBopax [TIAB; cTpoeHHe MULIE/IT HOHO- M HEMOHOTeHHBIX TTAB.
9. fIBnieHue comoOUMM3aIUN.

10.Metopp! onpesienenns KKM. OnpefiesnieHye MOBePXHOCTHONW aKTUBHOCTH T10 U30TepMe
MOBepPXHOCTHOro HaTsokeHus [TAB.

11.Motomee peticteue [TAB.

5.2.

KpI/ITepI/II/I, HIKaJ/Ibl OJ€HMBAHHWA TEKYIETO KOHTPOJIA YCII€BA€EMOCTHU:
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HaumeHnoBanmue
OL[eHOYHOTI'0
CcpeAcTBa
(KOHTPOJILHO-
OLIeHOYHOTI'0
MeponpUATHA)

Kputepun onieHuBaHuA

ITkansl OLfeHUBAaHUA

100-0an1n1bHas cucreMa IIarubanibHasg cucreMa

YcTHBIH orTpoc

[laH MOJTHBIN OTBET Ha MOCTaB/IeHHBIN BOMPOC (BOMPOCHI), TTOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, PACKPBIThl OCHOBHBIE
TI0JI0>KeHUST IUCLIUTVIMHBL; OTBeT JIOTUUeH, U3/I0)KeH B TEPMUHAX HayKH.
OOyuarommuiicss 3HaeT MaTepHaJ o 3aJJaHHBIM BOTIPOCAM B I0/DKHOU Mepe,
MoC/ieJoBaTeIbHO ero u3jaraet, BO3MOXKHbI HeCyllleCTBeHHble HETOUHOCTU B
orpefie/IeHUsIX.

- 3a4TeHO

[laH HeTl0/THbIM OTBeT, Mpe/CTaB/ISIOLMN coO0l pa3po3HeHHbIe 3HaHUS 110
TEeMe BOTIPOCa C CyIIIeCTBeHHbIMHU OIMOKaMHU B oripe/iesieHusix. [IpUcyTCTBYIOT
(bparMeHTapHOCTb, HEJIOTUYHOCTD M3/10)KeHust. OOyyJaromuiicss He 0CO3HaeT
CBSI3b [IAHHOTO TIOHSITHSI, TEOPHH, SIBJIEHUS C JPYTUMU 00beKTaMu
IUCLMTUIMHBL. OTCYTCTBYIOT BBIBOZBI, KOHKPETHU3aLMs U [I0Ka3aTe/bHOCTh
n3noxeHusi. Peub HerpamoTHast. JJomoHUTebHBIE M YTOYHSIIOLIME BOTIPOCHI
TIperiofiaBaresisi He MPUBOJAT K KOPPEKLIMM OTBeTa 00yUarolierocsi He TOMbKO
Ha [10CTaBJIeHHbII BONPOC, HO U Ha JpyTrue BONPOCh] TEMBI.

- He 3a4UTeHO

CobeceznoBanue

[laH Mo/HBIN, pa3BepHYTHIN OTBET Ha MOCTaBeHHBIM BOMPOC (BOMPOCHI).
OOyuaroImuiicst TBepJ0 3HaeT MaTepHaJl 1o 3a/laHHbIM BOMIPOCaM, TPaMOTHO U
TI0C/iej0BaTe/IbHO ero usjaraeT, BO3MO)KHbI HeCyllleCTBEHHbIe HETOUHOCTU B
ompejie/IeHUsIX.

- 3a4TeHO

JlaH HeTIo/THBIA OTBET, MPeCTaB/ISIOLIMK COO0! pa3po3HeHHbIe 3HAHUS TI0
TeMe BOIpPOCa C CYIeCTBEeHHBIMH OIIMOKAMH B OTIpe/ie/ieHUsIX. [IpUCyTCTBYIOT
(hparMeHTapHOCTb, HEJIOTUUHOCTD M3/10KeHUsl. Peub HerpamMoTHasl.
HononHrTebHBIE Y YTOUYHSIOLME BOTIPOCHI TIPEIoiaBaTelisi He TIPUBOJST K
KOPPEKIMY 0TBeTa 00yJaroIerocsi He TOJIBKO Ha TIOCTaB/IeHHBIN BOTIPOC, HO U
Ha JIpyrye BOMPOCHI TEMBI.

- He 3a4UTeHO

5.3. I[IpomexxyTouHasi aTTecTaLus:

dopMa NPOMeKyTOYHON aTTeCcTaluu

TumnosBsbie KOHTPOJ/IbHbIE 3a/1IaHUA U HHbI€ MdTePHUaAJ/IbI
AJIA MIPpOBeJeHUA l'lpOME)KYTO‘-IHOﬁ dTTeCTalluM:
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3auer:
Konnokeuywm 1, 2, 3, 4

KonnokBuym Pazden: «Xumuueckasi mepmMoOUHAMUKA»
1. [aliTe onpesiesieHre TIOHATUSM: TePMO/JMHAMUYeCKasi CHCTeMa, TepMOAMHaMUUeCKH TIpoLiecc,
rapamMeTphbl U (PYHKL[UM COCTOSTHUSL.
2. AHanmuTHuecKoe BbIpakeHHe NepBoro 3aKOHa TePMOJMHAMUKM U ero aHanu3 npu P=const. Uto
TakKoe SHTa/IbIusA?
3. TlepBoe cnepcrBrens 3akoHa ['ecca. Uto Takoe Terora o6pa3oBaHus BelllecTBa?
4. Bsruncure TersioBoi 3¢ ekt peakiuu (T=298K):
2H, +CO = CH30H,,,
a) ipu P = const;  6) mpu V= const,
ecmu AHo = - 110,5 KIx/MO/Ib AH cizonx = -238,57 KIIK/MOJIb
5. OHTponus Kak (PyHKLUS COCTOSIHUS Y KPUTepHii paBHOBECHS B U30/IMPOBAHHBIX CUCTEMaXx.
CsoiicTBa sHTpOnMU.PacyeT SHTPONUM B HEOOPAaTUMOM TpoLiecce.
6. TepMojuHaMHUuecKHe MOTeHLMa/ bl KaK KDUTePUH PaBHOBECHS B 3aKPbIThIX CUCTEMax.
7. Onpepenute, Kakasi U3 QyHKLUI COCTOSTHUS SIBJISIETCS KDUTEPUEeM BO3MOXKHOCTU TIPOTeKaHHsI
CaMOMNPOU3BOJIBHOI0 Mpoliecca npu T=const 1 P=const B 130/1MpOBaHHOM U 3aKPBITOM CHUCTEME:
1. Dueprusi 'nbb6ca G; 2. OHeprus ['enbmrosbiia F; 3.9HTponus S.

2. KonoxkBuym Pazden: «Xumuueckoe pagHogecue»

1. UTo Takoe COCTOsTHYE IMHAMUYeCKOTO XUMHUUECKOTO PaBHOBECHS?
2. B uem pasnuuue koHcTaHT paBHOBecusi K. v K, 1 KaKvM ypaBHeHMEM OHHU CBSI3aHbl MEXY
cobou?

3.  Uro xapakTepusyeT BeJMurHa U 3HaK AG’ B ypaBHEHMM W30TePMbl XMMUUECKOM peakiyui TPy
CTaHAAPTHBIX YCIOBUSX?

4.  Ta3000pa3Hble BellleCcTBa pearupyroT 10 3a/laHHOMY ypaBHEHUIO peakliuy ¢ 06pa3oBaHeM
ra3oo0pa3Horo npo/ykra. Beipasute KoHcTaHThI paBHOBecus K. u K, uepe3 paBHOBeCHOe KOTUUECTBO
MpoIyKTa (X), eC/IM UCXO/HbIe BellleCTBa B3AThl B CTEXMOMETPUUECKOM COOTHOIIIeHUH TIPU
CTaHZJAPTHBIX YCIOBUSIX.

5. C.H,; + H, = C,Hs

6.  Kak noenuvsieT Ha KOHCTaHTy paBHOBecus K, 3K30TepMUUeCcKOU peakljuu MOBbILLIEeHNe
TemnepaTypbl? [10 KaKOMy ypaBHEHUIO 3TO MOXKHO OLI€HUTH?

7. TlpunHuun noaBvkHOTO paBHOBecusi Jle IllaTenbe Ha MpUMepe peakivu, MPOTeKarolei 6e3
V3MeHeHUs1 KOJTMYeCcTBa BellleCTBa B ra3oBou (hase.
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8.

Ornpefienute, Kak OyZieT MEHSITbCSI paBHOBECHBIN BBIXO/] TIPOJYKTOB PeaKL[|U TIPH MOBbBIIeHUN

JlaBJieHus (HamuIIuTe BbIpa)keHue 151 KOHCTaHThl paBHOBecus K,):

9.

Nz +3H2 = 2NH3

3. KonnokBuyM Pazden: «Kunemuka»

1.
2.

UTo usyvaeT xuMHUueckass KuHemukKa. V13 Kakvx OCHOBHBIX pa3/ie/loB OHa COCTOUT?

BoiBesute KuHemuueckoe ypaBHeHWe [ peakLUU Hy/s1e8020 Tiopsiaka. IlpexncraBbTe ero
rpaduuecky.

B uem 3akrouaeTcs MeTos, nOOCMAHOBKU 17151 OTIpefie/ieHus] MOpsiIKa XMMUYeCKOW peakLuu?

[To 3HaueHMsIM KOHCTaHT CKOPOCTEM TPU ABYX TeMIlepaTtypax OIpeze/nTe 3Hep2uio akmueayuu
peakuuu: T:=574,5K; k;= 0,0856 a/moab'muH.; T.=479,2K; k, = 0,00036 1/M0/1b*MUH.

Kak BnmusieT memnepamypa Ha CKOPOCTb XMMUYeCKOW peakiuu? [Io KakoMy ypaBHEHMIO 3TO
MOJKHO OL|€HUTH?

OrmpefieniuTe K8AHMOBDIU 8bIXO0 DPA3JIOXKEHUs] yPAHU/IOKCA/Aama TIpy JiliHe BOJHBI 365,5 HM,
eCJIM YKCJIO Pas/IoKUBIINXCS MOJIEKY/ — 6,18:10™, a unciio nornoieHHsx GoToHos -10,58-10%.

4. KonokBuyM Pazden: «TepmoduHamuka ¢pazoeoz2o pagHogecusi. OOHOKOMNOHEeHMHble CUCMeMbl.
/JleyxkomnoHeHmHubte cucmembl. Pacmeopbi»

1.

vt

B uem 3ak/rouaeTcs pasnuure MeXy 20MO2eHHbIMU U 2emepo2eHHbIMU
mepmMoouHamuyecKumu cuctemamu? IIpuBecTy mprMepsl.

Urto Takoe pacmeopbi? UTo Ha3bIBalOT pacmeopumesiem? BUbl pacTBOPOB.

Kaxkue ycnoBusi He0OOXOJUMBI /1Sl SIBJIEHHSI 0CMOCA, UTO TaKOe OCMOTUYeCKOe 0des1eHue?
Ornipezieniite Mo/1sipHyto KoHLeHTpauuto (Cg) 1 MoasipHyto doto (xg) CBrsCHO B H;0, ecnu
MaccoBasi [I0Jist 3TOTO BeljecTBa w=63% , MI0THOCTL pactBopa p=1,7252/cm®. (Maccy pactBopa
npuHATH paBHou 1000 2).

Kakue cBolicTBa paCTBOPOB Ha3bIBAOT KO//IU2AMuUEHbIMU? I1pyBeuTe puMepsl.

Kakue memoobl, 0CHOBaHHbIe Ha CBOWCTBax U/eanbHbIX pACTBOPOB, MPUMEHSIOT JJIs
orpefiesieHus1 MOJIEKYJIIPHOW MacCChl BeleCTB?

[To fjaHHBIM, IPYBE/IEHHBIM B I1.4, pacCUMTalTe 0OcCMOMu4eckoe 0de/1eHUe paCTBOPEHHOTO
BeIIeCTBa NIPH CMAHOAPMHbIX YC/I0BUsX (pa3sMepHOCTh (Cg) TIPH pacyeTe - MO/Ab/M’)
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@dopMa NpoMe)XKyTOUHOM aTTecTali

Tunosble KOHTPOJ/IbHbIE 3aaHUSA U HHbIe MaTepHabl
AJIs IPOBe/ieHNsl POME)KYTOYHOM aTTecTaljuu:

3auer:
Kosnnoksuywm 3, 4

KonnokBuym. Knaccudukanuu v MeToAbl NOTydeHHs JUCIIePCHBIX cucTeM. OnTnueckne
CBOMCTBA M MeTO/bl aHA/IU3a JUCTIEPCHBIX CUCTEM.

1. Knaccudukaiys JucnepcHbIX CUCTeM T10 arperaTHOMY COCTOSIHUIO.

2. Kakue 13 cuctem, UMeIOIIUX MPYBe/IeHHbIe HI)Ke pa3Mepbl YaCTUL], OTHOCSTCSI K UCTUHHO
KOJIJIOUJHBIM?

10°m; 10°m; 107m; 10°m; 5.10°m

3. Uro Takoe gucnepcHast ¢asa, JUCIIepCUOHHAs Cpefia, AUCIiepcHasi cucTema?

4.Kakue cuCTeMbl OTHOCSTCSI K opraHo3osisiM: TymaH; pactBop NaCl; 3ons Fe(OH); B Boge; 30/b NaCl
B OeH3o071e; 30716 Ni B CIIMPTe; PacTBOP Kay4yKa B TOIyoJie?

5. Bo CKO/IbKO pa3 yBeIMUUTCS UM YMEHBIIUTCS KOJTMUeCTBO MOJIEKYJT B OJHOM KOJIJIOUAHOW YacTULe
cdepryeckoit (popMmel, ecii pasivyc ee yBenuuurcs B 10 pas?

6.Y cnoBus NposiB/ieHUe CBeTOpaccessHUs. Y paBHeHHe Pesest.

7. IloTok cBeta ¢ gymHOM Bo/HBEI 500 HM, IPOXO/S Yepe3 SMYJ/IbCUIO C TOMMHOU €105 1M,
ocnabsnisieTcsi B pe3ysibTaTe CBeTopacCesiHUs B 2 pa3a. Paccunraiite pafiuyC yacTUI] JUCTIEPCHOM (a3bl,
ec/u ee 00beMHasi KoHLjeHTparus pasHa 0,6 - 10™r/cM?, IoTHOCTH crcTeMsl - 1r/cM?, roKasaresib
rpesIOMJIeHHs1 JUCTIePCUOHHOM cpefibl - 1,385, a moka3are/ib TipesioM/eHust AucnepcHou ¢asel - 1,480.

KosnokBuyM. IToBepxHOCTHOE HaTsDKeHHE U a/|cOpOIus.

1. MexaHu3M BO3HUKHOBEHUS TOBEPXHOCTHOI'O HaTsDKeHUsI Ha TpaHuLie pasjesna a3 )KUAKOCTb - ras.
2. Kakue BelljeCcTBa I1OBbILIAIOT ITOBEPXHOCTHOE HATsDKEHUe, a KakKye - [IOHWKAaoT U Ioyemy”?

3. B ueM MpUHIMIHAILHOE OT/IMUME XeMOCOPOI[UH OT (hHU3UUECKOU a/[copOrum?

4. B ueM 3aK/ItouaeTCsl MPUHIUI «He3aBUCUMOCTU» JI3HrMiopa 1ipu afcopbiuu [TAB Ha rpaHuie
pasjiena ¢a3 )KUJKOCTb — ras?

5. Ucnonk3ys ypaBHeHHe JIeHTMIOpa BBIUKMC/IUTE BeJTMUUHY a/ICOPOI[MM a30Ta Ha LIe0/IuTe TIpU
nasnernn P=3,80 10 H/m?, ecm = 3,89-10 kr/kr, a K=1,56-107.

6. Yc10BYsI cMauMBaHMs TBEPZOM NTOBEPXHOCTH XUJKOCTbIO. Y paBHeHue HOHra.

7. Kak u3menuTcs paboTta aire3un BOZbI K IIOBEPXHOCTH BOJIOKOH TKaHH, eCJTH 10 MOAU(DUKAL[UH
KpaeBo# yrosn cMauvBaHusi 06611 ©:=10° a mocie Mogudukamu GTopcoepiKaiiim roJuMepoM
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©,=123°. TToBepXHOCTHOE HaTspKeHHe BoAbI 72,75 107 [hx/m?.

3. KosinokBuyMm. IloBepXHOCTHO-aKTHBHBIE BelllecTBa.

1.AHMOHHbBIE TOBEPXHOCTHO-aKTUBHbIE BellleCTBa, UX M0JyYeHre U CBOWCTBA.

2. Otmyarorcs i1 KKM voHOTeHHBIX Y HeMOHOreHHbIX ITAB v rouemy?

3.Yro Takoe comro0uIM3anus’?

4.PaccuvTaiiTe uncio arperatuu m muuenn ITAB, eciu Kos@@uuueHTbl camMofuddys3uu MULies
D.=1,1-10"M%/c, a xo3ddurpentsl camopuddysuu wmonekyn D= 4,8:10"°m°/c, yuuTbiBas,
yrom=(D/D,,)°.

5.Mexanu3m Morouero fgericteusi [ITAB

5.4. Kpurepuw, IKasbl OI[eHUBAHUS TIPOMEXXYTOUHOM aTTeCTal[uy yueOHOU AUCIIATITMHBI/MOYJIS:

@dopmMa NPOMEeKyTOUHOH

IITkanbl OLeHUBAHMSA

aTrTecTaliu
Kpurepum onjeHuBaHuA
HanmeHOoBaHMe OLIeHOYHOr 0 100-6a/utbHas
IIaTudaninLHasg cucTemMa
CpeAcTBa cucreMa

3auer:

-OO6yuarouuiics: 3HaeT OCHOBHbBIE OTIPeZie/IeHus], 3a4TeHO 61% - 100%
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dopMma MpoMeXyTOUHOH
p p bl IIIka/ib1 OLeHMBAHUSA

aTTecTanuu
KpuTepuu oneHMBaHus
HaumeHoBaHMe 0LIEHOYHOT 0 100-6a/utbHAsA
IIarubanibHasg cucreMa
CPEJ:[CTBa cucremMa

KonmokBuyMbl; BBITOJIHEHWE U 3alljUTa | MOC/efioBaTesieH B U3/I0)KeHUH MaTepuasa, [eMOHCTPUPYeT

nabopaTopHBIX pabor; WUTOTOBOE | 06a30BbIe 3HAHUSA JUCLIUIUIMHEI, B/IaIeeT He0OX0JUMbIMU

cobecezioBaHue. YMEeHUSIMU U HaBbIKaMH TIPH BHITIOJTHEHUH TTPaKTHUeCKHAX
3a/laHUM.
-O0yuaroluiics He 3HaeT OCHOBHBIX OIpe/ie/IeHnH, 60% u MeHee
Heroc/ieZioBaTe/IeH U COMBUMB B M3/I0)KEHUU MaTepuasa, He He 3aUTeHO 60%

obajiaeT onpezie/IeHHON CUCTEMOU 3HAHUM TI0 AUCIUIT/IVHE, He
B TIOJTHOW Mepe BiiafieeT He0OX0[UMbIMA YMEHUSIMU U
HaBbIKaMH T1PY BBITIOJTHEHUY TIPAKTUUECKUX 3a/JaHUM,

5.5. Kypcoras pabora: He ripeycMOTpeHa

5.6. Kpurepuw, mKasbl OljeHUBaHUSI KyPCOBOM paboThI/KypCOBOTO TTPOEKTA - He TIPelyCMOTpeHa
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6. OBPA3OBATEJ/IBHBIE TEXHO/IOI'M

Peanu3ariyisi mporpamMmbI MpelyCMaTprUBaeT UCIO/Ib30BaHKUE B MPoLiecce 00ydyeHust CieyIOLpx 00pa30BaTeNbHbIX TEXHOIOTH:
- NpOOIeMHBIX JIEKLA;
- NOKCK 1 06paboTKa MHGBOPMALMH C UCTO/Ib30BaHUEeM CeTH VIHTepHeT;
- obyueHue B COTPyiHUUeCTBe (KOMaH/IHasl, TPyIoBasi paboTa);

7. TIPAKTNYECKAS ITIOJAI'OTOBKA

[TpakTUueckasi MOATOTOBKAa B paMKax yueOHOW aucuuruiiHbl KosutougHash XUMHS — pead3yeTrcs B JIEKIUSX W TIPU TIPOBEIEHUH
slabopaTopHbIX paboT, TpesyCMaTPUBAIOIIUX ydyacThe OOyYaroIuXCs B BBITIOTHEHUM OT/AENbHBIX 2JIEeMEHTOB paboT, CBSI3aHHBIX C Oyayliei
rpoecCOHAMBEHON [1eATeTBHOCTHIO.

8. OPTAHMBAIINA OBPA3OBATEJ/IBHOI'O ITPOLIECCA JJId JINIL, C Or'PAHUYEHHBIMUA BO3MOXXHOCTAMM 3J0POBbBSA

[Tpu 0Oy4eHnM U] C OrpaHUYEHHBIMUA BO3MOXXHOCTSIMU 3/J0POBbSI M MHBA/IU/IOB MCIIO/B3YIOTCS TIO/IXO/IbI, CTIOCOOCTBYIOIIHE CO3/JaHHI0
6e3b6apbepHoii 0Opa3oBaTebHOMN Cpefibl: TeXHOIOTUU AU depeHIMalii U UHAUBUYaTbHOTO 00yueH s, TpUMeHeHre COOTBETCTBYIOIUX MeTOJUK T10
paboTe C WHBa/MUJAaMH, WCIIO/Ib30BaHUE CPEJCTB [JUCTAHLIMOHHOTO OOIIeHWs, TIPOBeJeHre IOTO/HUTeNbHBIX WHAWBUAYATbHBIX KOHCY/IbTAL[UM I10
Y3y4yaeMbIM TeOpeTHUYECKHMM BOMPOCAM U NTPAKTUUECKUM 3aHATHSM, OKa3aHre TTOMOILLU MPU MOAT0TOBKe K MPOMEXXYTOYHOW aTTeCTaLyH.

[Tpu HeoOxoauMOCTH pabouasi IporpaMma JUCLIMTUTMHBI MOXKeT OBbIThb afjanTHpoBaHa /s obecrieueHrsi 0Opa3oBaTeIbHOTO Tporiecca
JIULIaM C OTPaHUYeHHBIMUA BO3MOKHOCTSIMU 3/[0OPOBbsI, B TOM UHCJIe /IJIsl TUCTAHL[MOHHOTO 00yUueHMUs.

YuebOHble ¥ KOHTPOJIbHO-U3MepPUTe/IbHbIe MaTeprasIbl TPeCTaBIIOTCS B (hOpMax, JOCTYITHBIX /JIs1 U3yUeHHUsl CTyJleHTaMU C 0COOBIMU
oOpa3oBaTe/TbHBIMU IMOTPEOHOCTSMU C YUeTOM HO30/I0TMYeCKUX TPYIIT UHBAU/IOB:

[nst moArOTOBKM K OTBETY Ha MPAaKTUUYEeCKOM 3aHSITUH, CTYJEeHTaM C OrPaHUYEeHHbIMHA BO3MOJKHOCTSIMU 3[0POBbSI CpefiHee BpeMsi
YBeJINUMBAETCS 110 CPABHEHHIO CO CPeHUM BPeMeHeM IOIr0TOBKM OObIUHOTO CTY/eHTa.

1711 CTy[IeHTOB C UHBaJMJHOCTBIO WK C OTPaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/]0POBbsI (pOpMa MpOBeJieHNsl TeKylllel U POMeXXyTOUHOM
aTTeCTallud YyCTaHABJ/IMBAETCS C YUeTOM WH/MBHUAYa/IbHBIX TCUX0(MU3NUYeCKUX ocoOeHHOcTed (YCTHO, MUCbMEHHO Ha Oymare, MHMCbMEHHO Ha
KOMIIblOTepe, B (opMe TeCTUPOBaHUS U T.I1.).

ITpome)kyTouHasi aTTecTalisi 10 [JUCLIUIIMHE MOXXeT TPOBOJAWUTHCS B HECKOJIbKO 3TarioB B (opMe pyOeXHOTO KOHTPOJS TIO
3aBepIIeHNI0 M3YUYeHHUs! OT/ebHBIX TeM AWCHUTUIMHBL. [Ipyu HeoOXOAMMOCTH CTY/IeHTY TIPeJOCTaBIIsSeTCs [JOTIOJHUTEIbHOe BpPeMs Jisl TOJTOTOBKU
OTBeTa Ha 3ayeTe WU/IU SK3aMeHe.
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[nsi ocyIiecTBieHUs TPOLeJypP TEeKYIIero KOHTPOJsS YCIeBaeMOCTH M MPOMEXYTOUHOW aTTecTaliuyd OOydYaroIuxcsi CO3/al0TCs, TPH
HeoO6X0IUMOCTH, (OH/BI OLIEHOUHBIX CPeJCTB, aJalITUPOBAaHHbIe [Jisl JIUL] C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH 3/J0POBbsI M TIO3BOJISIFOLL{HE OLIEHUTh
JNOCTI)KEHWe UMM 3allIaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTe/lbHOM TIpOTpaMMe pe3y/bTaTOB OOyYeHUs U ypOBeHb C(HOPMHPOBAHHOCTH BCEX
KOMIIEeTeHIIWH, 3asiB/IEHHBIX B 00pa3oBaTe/IbHOM ITPorpaMMe.

9. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCIHUILI/IMHBI

XapakTeprucTHKa MaTepHa/IbHO-TEXHUUECKOro obecrieueHus] AUCHUIUIMHBI OdopmiieHre TeXHUYECKOM [JOKYMEHTAl[Ud B COOTBETCTBHU C
neticteytomu 'OCTamu COCTaB/IsIeTCs B COOTBeTCTBUM € TpeboBanusmu GI'OC BO.

MaTepI/IaJ'ILHO-TEXHI/IHECKOe obecrieueHue AUCLUITIMHEBI TIPH O6y‘-IEHI/II/I C UCII0JIb30BaHKWEM TPAJULTMOHHBIX TeXHOJIOTUM O6y‘—IEHI/IH.

HaumMeHoBaHHe y4eOHBIX ay/[UTOPHI, 1ad0paTopHii, OCHAIIIEHHOCTh Y4e0HbIX ayAUTOPHId, TabopaTopui,
MacTepCKuX, GU0/IHOTEK, CIIOPT3a/I0B, OMEII|eHUH MacTepCKHX, 0MO/IN0TEK, CIOPTUBHBIX 3a/I0B,
AJIsI XpPaHeHHsI M MPO(PMITaKTHYECKOT0 MOMeEIIeHHH ISl XPaHeHHUsI M TPO(UIAKTHYECKOT0
00C/Iy)XMBaHHs YueOHOro 000pyAOBaHHS M T.I1. 00C/Iy)KMBaHHs Y1eOHOro 000pyAOBaHHS H T.II.
119071, r. MockBa, yi1. Manas Kanyxckas, gom 1, aya. 2407, 2323
yueOHbIe ayZUTOPHH JIJIS1 TIPOBE/IEHUS 3aHATHIA KOMIL/IEKT yueOHOU Mebery,
JIEKITMOHHOTO U CEMWUHAPCKOTO THTIa, TPYTITIOBLIX U | TEXHUUYECKUe Cpe/iCTBa 00yUueHuUs, CayKallye s
VHAVBU/yaJIbHBIX KOHCYJIbTALUM, TEKYILero nipeZicTaBieHust yueOHoM nH(OpMay O60JbIION
KOHTPOJIS1 ¥ IPOMEe)KYTOUHOM aTTeCcTalluu TUTIA ayUTOPUH:
- HOYTOYK;
- TPOEKTOp
- 3KpaH
ayJIMTOPHH /1151 TIPOBEe/IeHUs J1TabopaTOPHBIX Kowmriniekt abopatopHoii MebesH, f0CKa MeJIoBas;
3aHSATHI TPYIITIOBBIX U UHIUBUYaTbHbBIX obopyzioBaHue:
KOHCY/bTaLWH pH-MeTpbI-MUIIMBOIBTMETPBI
pH-673 u pH-673M, pH-metp «Okcriepr-001»,
niosisiporpad ITJIC-1,
BOJIbTaMITePOMETPUUeCKU aHa/In3aTop «JKOTeCT-
BA»,
cniektpodoromerpel KOHUKO, dhoTomeTprueckuii
TUTPATOP,
criektporpad MCII-30, Specord UV VIS, Specord IR-
75,
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HaumMeHoBaHue yueOHBIX ayAMTOPHH, 1abopaTopwmii, OCHaII[eHHOCTh Y4e0HbIX ayAUTOPHIi, TabopaTopui,
MacTepCcKuX, 0M0/IHOTeK, CIIOPT3a/I0B, IIOMeIeHUiH MacTepCKHX, 0M0/IH0TeK, CIOPTUBHBIX 3a/10B,
AJIS XpaHeHHsI U NPoGHIaKTHYECKOr0 TIOMeILleHHH /{151 XPaHeH!s ¥ NPOo(UIaKTHYECKOro
00C/Iy)XMBaHMs yueOHOro 000pyAOBaHHS M T.I1. 00cay)XKMBaHHs YueOHOro 000pyAOBaHHSA H T.II.

aTOMHO-a0COpOIMOHHEIE crieKTpoMeTpbl AAS-1 1
AAS-30, xpomarorpadh CHROM-4.
CniektpodoTometp aByxnyueBoit C-26;
®dortosnekrpokanopumerp KOK-2;

ITpubop AJ1s1 orpe/iesieHust TOBEPXHOCTHOTO
HaTsDKeHUsl Ha TpaHuLie pasgena ¢a3: >KUAKOCTh — ras.
Hedenomerp HOM

TopcroHHbIe BeChl

Muxkpockon

TypougumeTp

MarsuTHbIe MelllajKy;

BO/ITHbIE DaHU

TEePMOMETPHbI, CEKYH/IOMEDHI.

XUMHUecKasi 1ocy/a,

pa3/IMyHble XUMHUYeCKHe PeaKTHBBI.

IToMeriieHHs /I CAMOCTOSITe/ILHOW PadoThI OCHAIIEeHHOCTh MOMEIeHHH JJIs1 CaMOCTOATE/TbHOM
o0yuarommxcs padoThI 00yUaIIMXCS
YUTAJIbHBIN 3371 OHOTHOTEKHU: - KOMIIbIOTEpHasl TeXHHUKa;

- INOAK/IYeHHE K CeTH «I/IHTEPHET»

MarepuaibHO-TeEXHUUECKOe obecrieueHre yueOHON JUCLIMIUIMHBI TIpU OOYYEeHHH C WCII0/Ib30BaHMEM 3JIEKTPOHHOTO OOyueHus u
JUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.

Heo0xoauMoe 06opygoBaHie ITapamerpsbl TexHuyecKkue TpedoBaHHUA
IMepcoHansHBIN KoMIBIOTEDP/ | BeG-0pay3ep Bepcus nmporpaMMHOro 00ecrieueHust He HIDKe:
HOYTOYK/TIJIAHIIIeT, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Anpekc. bpaysep 19.3
MUKPO(]OH, OnepaiyionHas cucteMa | Bepcusi mporpaMMHOro obecrieyeHusi He HUXKe:
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JVHaMUKH,
JOCTyI B ceTb MIHTEpHeT

Windows 7, macOS 10.12 «Sierra», Linux

Beb-kamepa 640x480, 15 Ka/ipoB/c
MukpodoH JIr000H
JuHamMyKy (KOJIOHKHM WK | JIF0Oble

HayLIHUKH)

CeTtb (MHTEpHeT)

ITocrosiHHas ckopocTk He MeHee 192 Kbut/c

TexHosornueckoe obecrieyeHHe pean3aliuyd  IIPOrPaMMbI/MOAYJIS

MH(OPMaIMOHHO-00pa30BaTe/IbHOM CpeJjbl YHUBEPCHTeTa.

OoCyliecTB/IIeTCA C  HCI0J/JIb30BaHHUEM

3/IeMEeHTOB

3/71eKTPOHHOM



33

YUYEBHO-METOIMYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCIIUIUIMHBIYYEEHOT' O

MO YISl
Bud Adpec caiima O5C Koauuecmeo
L30aHUS I'0d u/1u 3/1eKMpOHHO20 3K3emns/spoe 6
Ne n/n Aemop(bl) HaumeHoeaHue u3daHus (yueOHuUK, H30ameabcmeo u30aHu pecypca 6ubuomexce
VIT. MIT u a (3anoansiemcs 01s YHueepcumema
3 )’ u3oaHuti 6
P: 3/1eKIMPOHHOM 8uoe)
1 2 3 4 5 6 7 8
9.1 OcHogHas /umepanypa, 8 Mom Yucsie 3/1eKIMpoHHble U30aHusl
Hanpumep:
OcHoebl (pusuueckoll xumuu. | YueOHUK https://vk.com/wall-
B.B. Epemun Teopus u 3adauu M. Sxsamer 2005 70921366_37469
https://spblib.ru/
1 2'11;%’253&%2’ duzuueckasn xumus YueOHux M., Bbicwas wkona 2003 catalog/-/books/ 150
o ' " 4206167-fiziceskaa-
himia
Pyk0800cmeo no : 5
o http://www.read.in.ua/
2 TI'onukos I' A. ¢usuueckoll xumuu YuebHuk M., Bbicwas wkona 1988 book115966
https://www.studmed.ru/
ravdel-aa-ponomareva- 1
[od p f;aeaeﬂﬂ Kpamkuli CNPABoYHUK am-red-kratkiy-
3 HOHO};M .’eeoﬁ ¢pusuko-xumuueckux CnpagouHuk JI., Xumus 1983 spravochnik-fiziko-
A ]Vf 8eAUYUH himicheskih-
o velichin_122176a2c34.ht
ml
4. Kunboeesa H.P., Memoouueckue yka3zaHus My M., PUO MI'TY 2011 5
HlykuHa E.JL., K 8bINO/MHEHUIO https://infopedia.su/
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IMepmuHog I1.A. | nabopamopHbix pabom no 11x2c17.html-
Kypcy “d@usuueckas
xumus,”u. 1, 2
I'puouna H.H. duzuueckas xumusl. MYy M.: PT'Y um. A.H. 2020.
JlabopamopHbili Kocbieuna
NPAaKmMuKym
5. 3onuna JI.U, Ilpakmukym no My M.: UUI] MI'Y/IT, 2007, - 5
JI.M.ITonyxuHa, ¢usuveckoll u Koa10UuOHOU
B.U.PakumsHckuli | xumuu. (Xumus-3)
6. H.C. dusuueckas xumus YuebHuk | M30ameabcmeo: 2012 2. | https://biblio-online.ru/ -
Kyopsawoeaa, /1. I'. | Cepus: bakanasp. FOpatim-HM30am book/fizicheskaya-
BoHoapesa Ba3zosblii Kypc himiya-360655
9.2 /lono/HUmMenbHAasi Aumepamypa,  Mom Yucse 3/1eKmpoHHble U30aHus
Hanpumep:
Bonkos, | Teopemuueckue 0CHO8bI YuebHoe CIIb. : JlaHb 2015 http://e.lanbook.com/ 20
7 B.A. 0XpaHbl OKpydicaioweli cpeobl nocobue books/element.php?
pll_id=61358
Jlekyuu no Kypcy YuebHoe Pry: 2004 http:// -
C. U «Dusuveckasn u nocobue Pocmos-Ha-/[oHy. www.physchem.chimfak.r
8 JlesueHK | KoanouoHas xumusi[ 31eKkmpo su.ru/Source/PCC/
08 HHbIll pecypc]
A.A. Ilonoea, dusuueckas xumus YuebHoe CII6.:/laHb 2015 http://e.lanbook.com/ -
9 [DnekmpouHblli pecypc] nocobue books/element.php?
pl1_id=63591
Katouesble sonpocbl Kypca YuebHoe Urxrtry 2007 http://e.lanbook.com/ -
10 | B.B. byoaHos ¢usuueckotl xumuu nocobue books/element.php?
[DnekmpoHHbill pecypc] pll_id=4493-
Xumuueckas KuHemuka CII6.: JlaHb, 2014 http://e.lanbook.com/ -
11 | B.B. byoaHos [DnekmponHblii pecypc] books/element.php?

pll_id=42196
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E.E.I'oHuapeHko, | Xumuueckas KUHemukda u YuebHoe M.: MITY um. H.D. 2012 http://
Kamanus: memoo. yKa3aHusi nocobue BaymaHa e.lanbook.com/
12 K 8bINO/IHEHUIO books/element.php?
nabopamopHbix pabom pll_id=58566
[DnekmpouHblili pecypc]
10.1 OcHoBHas MTepaTypa, B TOM YHCJ/le 37IeKTPOHHBIEe U3/jaHus
Boskos B.A. | KonnouaHast XvuMus. YueOHMK CIIO. Jlann 2015 | https://books.academic.ru/book.nsf/
13 IToBepXHOCTHBIe SIB/IeHUSA U 62899933/KonovngHasg+XumMus. 15
JVICIIepCHEIe CUCTEeMEI. +1loBepXHOCTHbBIe+ABIeHUA+U+AUCH
€pCHble+CUCTeMbL.+YUeOHUK.
3a/lauM ¥ pacueTsl 110 M. : MI'TY um. https://search.rsl.ru/ru/record/ 362
14 | Bomos B.A., KOHHOHAH[(;ﬁ XHMUHL YueOH0e IOCOOHE |\ 11 "peo g 2006 | 1002983049
YueOHUK f/is
YHUBEPCUTETOB U http://booksee.org/book/636293 5
15 | yxkuH E.[I.. | KomtongHas xumus XUMHKO- M.: Beiciias mkosna: | 2004
TeXHOIOTUUeCKUX
BY30B
3omuua J1.M. | KonnougHas Xumus M.; @TBOY BO i 20
16 o o YuebHoe rocobue | «PT'Y um. A.H. 2021
KoHcrekT nekiym
Koceirnna»,
17 BoskoB B.A. | JlabopaTopHbie paboTsI 10 YuebHoe nmocobue | M. : MI'TY um. 2000 | https://search.rsl.ru/ru/record/ 230
KOJIJIOUTHOM XUMUH. A.H. KoceirnHa 01000900871
18 3omuHa JI.U. | Xumwus 3 YyebHoe nocobue | MUl MI'Y T 2005 - -
10.2 [ToroiHUTE bHAS TATEPATYPA, B TOM UYKC/Ie 31eKTPOHHBIE H3[aHNsT
19 | Bosikos, B.A. | TeopeTrueckue OCHOBbI | Yye6GHoe 1ocobue | CII6. : JlaHb | 2022 | https://e.lanbook.com/book/211955 | 20



https://e.lanbook.com/book/211955
https://search.rsl.ru/ru/record/01000900871
https://search.rsl.ru/ru/record/01000900871
http://booksee.org/book/636293
https://search.rsl.ru/ru/record/01002983049
https://search.rsl.ru/ru/record/01002983049
https://books.academic.ru/book.nsf/62899933/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.+%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5+%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B8+%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D0%B5+%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.+%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA
https://books.academic.ru/book.nsf/62899933/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.+%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5+%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B8+%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D0%B5+%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.+%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA
https://books.academic.ru/book.nsf/62899933/%D0%9A%D0%BE%D0%BB%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F.+%D0%9F%D0%BE%D0%B2%D0%B5%D1%80%D1%85%D0%BD%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B5+%D1%8F%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F+%D0%B8+%D0%B4%D0%B8%D1%81%D0%BF%D0%B5%D1%80%D1%81%D0%BD%D1%8B%D0%B5+%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B.+%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA
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OXpaHbl OKpY>Karollel cpeibl

20 B.H. KonnougHast Xumust YuebHoe nocobue | CII6: JIaHb 2015
Bepe)KHUKOB, | TOBEPXHOCTHO-aKTUBHBIX http://e.lanbook.com/books/
n.n. BeII[eCTB element.php?pll id=64325
I'epmaitieBa,
M.IO.
KpbicuH.

10.3 MeToiuuecKrie MaTepHrasbl (yKa3aHus, pEKOMeH/Ial|H 110 OCBOEHHUIO AVCLUTIIMHLI (Moyist) aBTopoB PI'Y um. A. H. Koceiruaa)

21

3onuHa JI.M.

[ToBepXHOCTHbBIE SIBJIEHUS U
[TUCTIEPCHBIE CUCTeMBI.
Konnoungnas xumus. MIT ais
MpOBe/ieHNs1 1abopaTOPHBIX
paboT

MII

M.:.MT'YIT

2002



http://e.lanbook.com/books/element.php?pl1_id=64325
http://e.lanbook.com/books/element.php?pl1_id=64325

10.

NMHO®OPMAIIMOHHOE OBECIIEYHEHUE YYEBHOTI'O ITPOLIECCA

10.1. Pecypchbl 3/1eKTpOHHON 6MbMOTEeKH, UHPOPMaI[MOHHO-CTIPABOYHbIE CHCTEMBI
1 ipodeccroHa/IbHbIe 0a3bl JAHHBIX:

Ne mm | DJ/IEKTPOHHBIE yueOHbIe U3AaHH, Y/IeKTPOHHbIE 00pa3oBaTe/IbHbIE PecypChl

1. OBC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.com» Hay4YHO-U3JaTenbCKoro 1eHTpa «MHdpa-M»
http://znanium.com/

3. OnektpoHHble u3zianus «PI'Y um. A.H. KocbirnHa» Ha nnargopme 35C «Znanium.com»
http://znanium.com/

4, 9BC «MBUC» http://dlib.eastview.com/
ITpodeccuonanbHble 6a3bl AAHHBIX, HH()OPMALMOHHBIE CIIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (Me)X[yHapo/iHasi yHUBepca/ibHasi pedepaTvBHasi 0a3a
JAHHBbIX, WHAeKcupytoilas 0Oosiee 21 ThIC. HaWMEHOBaHWM HAyUHO-TEXHUUECKUX,
T'YMaHUTapHbIX U MeJULIMHCKUX >KypHAsoB, MaTepuanioB KoHdepeHI il pumepHo 5000
MeXX/1yHapOJHbIX U3/1aTeNbCTB);

2. Scopus http://www. Scopus.com/

3. Hayunasi snektponHass 6mbmioreka eLIBRARY.RU https://elibrary.ru (kpymnHeiimmii
POCCHIMCKMY WH(OPMAI[UOHHBIN MOpTan B 00/IaCTM HAyKW, TEXHOJIOTHH, MEAULUHBI U
obpa3oBaHMs);

4. OrpacseBoi MopTaj 1o yrnakoBKe, 000pyj0BaHUIO U MaTepuasiam: http://www.unipack.ru...

S. Kypnan «[Tnactuke» http://www.plastics.ru

6. 2Kypnan «MesxayHapojHble HOBOCTH MUpa MylacTMace» http://www.plasticnews.ru

7. baza gannbix B mupe Academic Search Complete - o6ivpHas TMOJMHOTEKCTOBAsE Hay4HO-
uccneposarenbckas. CoLep)KUT TOJIHbIe TEeKCThI ThICAY PeLieH3UPYeMbIX HayUHbIX JKYPHA/IOB I10
XHMMH, MalIMHOCTPOeHUIO, (usmke, 6uonorud. http:/search.ebscohost.com

8. KypHan «Tapa u ynakoBka»: http://www.magpack.ru

10.2. IlepeueHb ITPOrpaMMHOI0 OOecrieueHust
Nen/m | IIporpamMMHoOe ofecrieueHue PeKBH3HTEI IOATBEp)KaroLero
AokyMeHTa/ CBOOO/IHO pacnpocTpaHseMoe

1. Windows 10 Pro, MS Office 2019 KOHTPAKT Ne 18-0A-44-19 ot 20.05.2019

2. PrototypingSketchUp: 3D modeling for KOHTpakKT Ne 18-0A-44-19 ot 20.05.2019
everyone

3. V-Ray aya 3Ds Max KOHTPAkKT Ne 18-0A-44-19 ot 20.05.2019

4.

v



http://www.magpack.ru/
http://search.ebscohost.com/
http://www.plasticnews.ru/
http://www.plastics.ru/
http://znanium.com/
http://znanium.com/
http://www.e.lanbook.com/

JINCT YYETA OFHOBJIEHWI PABOYEI ITPOr'PAMMBI YYEBHOM
JUCIUTIIMHBI/MOLY JISA

B pabouyto nporpammy yueOHOM AUCHUITTMHBI/MOZYISI BHECEHBI U3MeHeHHs/00HOBIeHUS U
yTBep)KZieHbl Ha 3ace/jlaHuM Kade/phbl:

Ne mn roj XapakTep H3MeHeHHi1/00HOB/IeHUH HOMep MPOTOKO/Ia U
00HOB/IeHHS C yKazaHueM pasjesa AaTa 3acejaHuA
PII Kadeapsl

1. 2023 Ne6 0124.01
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