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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heabro (umejsiMd) OCBOEHHMS TUCHHUIJIMHBI «XUMUS» SBIsieTcs (OpMUpOBaHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS; yrIyOJieHHuE, Pa3BUTUE U
CUucreMaTui3alnmuia XUMHUYCCKHUX 3HaHI/II71, HGO6XOIII/IMBIX HpI/I peIJ_IeHI/II/I HpaKTI/I‘IGCKI/IX BOHpOCOB
Pa3HOTO YPOBHS CIIO)KHOCTH B X0JI€ BBIMOJHEHUS MPOGECCHOHANBHBIX 3a/1a4 B 00J1aCTH HAYIHO-
HCCJIEI0BATEIbCKOM, MPOU3BOICTBEHHO-TEXHOJOTUYECKON U TPOCKTHOM JIEATEILHOCTH

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«XUMHS» 3HAHWM, YMEHUH, HABBIKOB M KOMIETCHIMH MpU H3YYEHUH OOIICHAYYHBIX H
CHEIUANIbHBIX JUCIHUILINH, a TAKXKe ISl pelIeHHs MPOPECCHOHANBHBIX 3a/1a4;

—-(popMupoBaHUE HABBIKOB pabOThl B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

— 'OTOBHOCTb CTYACHTOB K OpraHU3aluU CaMOCTOSITEILHOMN ACATCIIbHOCTU AJIA pCIICHUS
IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/EHTOB K IOJb30BaHHUIO MH(POPMALMOHHBIMU cHcTeMaMu (ydeOHas,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas aucuuiuinaa (MoayJib) « XHMHSD BKJIKYeHA B 00s3aTeIbHBIN MEpeYCHb
JUCIUIUINH 00s3aTenbHOM dYacTh 00pa3oBaTeNbHOM MporpaMMbl BHE 3aBUCUMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumiimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHUSIMU
OI'OC, OII1 BO u VII, no nanHOMY HanpaBJI€HUIO MOJATOTOBKH.

JlucuuIuIMHA OCHOBBIBaeTCs Ha 0a30BBIX 3HAHUAX, IMOJYYEHHBIMH CTYICHTAMHU IpU
U3y4eHUH XUMHH, GU3MKU U MaTeMaTHKH B Kypce cpesiHell mKoubl. {11 yCBOGHUS TUCIUIITMHbI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICT XUMHUECKUX (popMys
U CHUMBOJIOB, MHJEKCOB M KO3(Q(UIMEHTOB B XHMHYECKHUX YpPaBHEHMSAX pEaKIMH; HMETh
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWH; MOHMMATh pa3inyuue
MEXIY XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHEe 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHH; UMETh HAaBBIKU PELICHHs] MPOCTENUIIINX PacUeTHBIX 3ajay.

HNucuummuHa  «XUMHS»  SBISETCS  OCHOBONOJAralomed i  H3ydyeHus psjaa
oOIIeHAayYHBIX U CIELUaJbHBIX JUCHUUIUIMH, CBS3aHHBIX C XuMHed. B kypce Xumuu
3aKJ1aJIbIBAIOTCS] OCHOBBI TOHMMAHHUS CYIIIHOCTH U BBISBJICHMS IPUUUH IPOTEKAHUS XUMUYECKUX
IIPOLIECCOB, YTO B JAJIBHEHIIEM HCIIOJIB3YETCS IPU W3YYEHHUH CHELUANIBHBIX JUCLMIUINH, TaKUX
KaK «MarepuanoBeieHUEY, «TexHonorus KOHCTPYKIIMOHHBIX MaTEepUajIoBy,
«BomonoaroroBka», a TakkKe B HayYHO-HCCIIENOBATENbCKOW paboTe M TpHU BBINOJIHEHUU
BBIMTYCKHOHN KBaJTU(UKALMOHHON pabOTHI.

Oco0OeHHOCThIO JTUCHMIUIMHBL SIBISIETCSl IPOBEJIEHUE JabopaTopHbIX paboT, dYTO
MO3BOJIIET MPUOOPECTH CTYJAEHTaM YMEHUsSl padoTaTh ¢ XUMHUYECKHUMH peareHTaMu, Iocynoi u
npubopaMy, OCYHIECTBIATh XMMMUYECKHH SKCHEPUMEHT W MPOBOAUTH IEPBUYHBIE Hay4YHbIE
uccinenoBanus. B maGopaTopHble paOOThl BBEICHBI AJIEMEHTHI, MOBBIMIAIONINE HHTEPEC
CTYACHTOB K HHUM M HX II03HABAaTEIbHYIO aKTUBHOCTb. B pabore "CKOpOCTb XMMHUYECKOMH
peakuuu", NOMHMO Ka4e€CTBEHHBIX 3aBHCHUMOCTEM CKOpPOCTM pEaKkIMM OT KOHLEHTpaLUu
peareHTOB M TEMIIEPaTypbl, CTYACHTBl  pE3yabTaTbl dSKCIIEPHUMEHTa 00pabaThIBaloOT
KOJINYECTBEHHO U BBIYMCISIIOT SHEPrHI0 aKTMBALUMU M KUHETUYECKUH MOpPSIOK peakuuu. s
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MOBBIIICHHUSI TMO3HABATEIbHON AaKTHUBHOCTU CTYJEHTOB M MPUOOPETEHUS HMU TEPBUYHBIX
HaBBIKOB HAYYHOTO HCCIEIOBaHMs, B 3TH KJaccH4yeckue abopaTopHble pabOTHl BBEICHBI
AIIEMEHTHl HAYYHOTO HCCIEIOBaHMA, KAK-TO: a) CAMOCTOSITEIBHO IMOA00paTh pPEaKTHBBI IS
MPOBEJCHUS TOW WM WHOM peakiuu; 0) OOBACHUTH TPOTCKAHHE OJHON pEeakiuu U He
IIPOTEKaHUE JIPYroi, Ha NEepBBIA B3IVIAJ IIOJOOHOM, pPEeaklUH; B) IpelIcKa3aTb INPAKTHUECKOE
3HaYeHHUE TOM WM MHON peaklMK, COMPOBOXKIAIOIIEHCS HeOOBIYHBIM 3P PEeKTOM, U T.1I.

PaGouas mporpamMma NUCHUIUIMHBI «XUMUS» 71 UHBAJIUIOB M JIMIl C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMH  3JI0pOBbSl  pa3pabaTbIBacTCsl HWHAUBUAYAJIBHO C YYE€TOM OCOOEHHOCTEH
NCUXO0(U3UUECKOTO Pa3BUTHUS, WHIUBUAYAIBHBIX BO3MOXKHOCTEH M COCTOSIHHS 3[JOPOBBSI TaKUX
o0yyJarouuxcs.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHus: AMCUUILINHBI (MOYJIs1) «XUMUS» HallpaBJICH Ha!

- (hopMHpOBAHKE DIIEMEHTOB cieayromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo
HaIpaBJIeHUIO NMOAroToBKU (cnenuanbHocTH) 14.05.02 «ATOMHBIE CTaHLUU: IPOEKTHPOBAHUE,
AKCILTyaTalusl 1 HHKUHUPUHT:

a) obmenpodeccuonansubix (OI1K): OITK-1.

Taonuua 1- ®opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCYUNTIUH, OPMUPYIOUIUX
KOoMRemenyuio
COBMECHHO

Cemecmpul, hopmuposanus Komnemenyuit OUCYUNIUHAMU

1 2 3 J4 5 [6 7 8 Jo9 J1o Ju1 J12

OIIK-1

Xumus
(b1.b.17)

BBG,HCHI/IC B CIICUAJIbHOCTbH
(B.1.B.8)

Maremaruxa (b.1.5.10) v v v v

MaremaTnueckuii aHaIn3
(.1.5.10.1)

OOBIKHOBEHHBIC
muddepeHnnanbHbIe v
ypasaenus (b. 5.10.3)

AHaNuTHYECKask TEOMETPHSI.
Jluneiinas anre6pa (b.1.5.10.2)

Pusuka (b1..5.11) v v y

Teopust pyHKIMIA
KOMIIJIEKCHOT'O IIEPEMEHHOTO v
(b.1.5.10.4)

Teopus BeposiTHOCTEH U
MareMaTHieckas CTaTUCTHUKA v
(b1.5.10.5)

Anepnas ¢puzuka(b.1.5.31) v

Mexanuka (b.1. 5.22) v

ITpuknannas ¢puzuka (b1.5.15) v v

MexaHnKa )XHIKOCTH H Ta3a
(b.1.b.17)

Herpanuunonusie u
BO300HOBJISIEMBIEC UCTOYHHMKHU v
sHepruu (b.1.5.19)

Ddusnka crienuanbHas
(aromnuas) (b.1.5.20)




OIIK-1

TeOpeTI/I‘IeCKaﬂ MCXaHHUKa
(51.5.16)

TermomaccooOMeH B
JHEPreTUYECKUX YCTaHOBKAX
(b.1.6.27)

MaremaTnueckue MEeTOIbI
MOJICITUPOBAHIS (HPU3UIECKIX
nporeccos B HUP (b.1. 5.25)

DNEeKTPOTEXHUKA 1
snekrponuka (b.1.5.26)

Texunueckas TepMOI[I/IHaMI/IKa
(5.1.5.18)

MarepuanoseneHue
(b.1.b.32)

Texuomorus
KOHCTPYKIIMOHHBIX
matepuainoB (b.1.5.33)

Caapka (b.1.5.39)

®duznka sIepHBIX PeakTopoB
(b.1.6.35)

DneKkTpoobopya0BaHNE
anekrpoctanuii (b.1.5.37)

Bomononroroska (b.1.5.34)

O3HaKOMUTEBHAS IMpaKTUKa
(B.2.Y.1).

Hay4Ho-uccnenoBarensckast
pabora (b.2.11.2)

IMoaroroBka K mporeaype
3aIIUTHI U 3AIUTA BBITYCKHOU
pa6otsl (b.3. J1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabauuya 2
Koa n OueHo4YHbIE CPeICcTBA
KO}I H HAauUMCHOBAaHUC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 110 JUCHUIIMHE Texyuero IIpome:kyTOUHOM
KOMIICTCHIIMU JOCTHIKCHUSA KOHTPOJIA arTrecranmumu
KOMIICTCHIIUU
3HAThH:
- OCHOBHBIE [TOHATHUS U BJIAJETD:
(byHIaMeHTaTbHEIE YMETB: - nHdopMarmeil 0 Ha3HAYCHUH U
3aKOHBI XUMHUH; : 00MacTsIX IPUMEHEHHS
- CHCTEMaTH3HPOBATh
- TEOPETHIECKHUE OCHOBBI OCHOBHBIX XUMHYECKHX BEIIECTB
Y aHAIIM3HPOBAThH "
HOIIK-1.1. oouux pe3yITHTATEL ¥l MIX COCIMHCHHH; - KonrposbHble BOIPOCH
OIIK-1. C 6 6a30BbIC 3HAHUS P o . 3KCIIEPUMEHTOB, 1_3 Y p ’ 71abopaTOpHBIM paboTaM
. Criocoben Ppeakimii, XHMHIECKOM . HEKOTOPBIMU
€CTECTBEHHOHAy4YH HaOIII0IeHN, - 3amaHus K
HCTIONB30BaTh TEPMOAMHAMHKH, ——— 9KCTIEPUMEHTAITBHBIMU
6a30BbIE 3HAHUS BIX TUCLHILTHH B KUHETHKH M KaTaln3a, ) BBII'FOJIH;IT’B acuery | METOAWKAMH 1 TEXHUKOM HTHCHMEHHBIM
€CTECTBEHHOHAYYHDIX npodecCHOHaNBHO SIEKTPOXUMHUIECKHIX c I/ICl‘IOJ‘lLSOBaEI en UCCIIEIOBAHUN TIPOTEKAHUS KOHTPOIILHBIM paboTam Bompocsr ast
JMCIIMIUTHH B U NeATCIIbHOCTHU TIPOLIECCOB; (I)I/BI/IKO'XI/IMI/ILICCKI/IX 1o pasjaciamMm INUCBbMCHHOI'O
IKCIIEPUMEHTAIBHBIX U
o - BO3MOXKHOCTH MPOLIECCOB, HABBIKAMH IK3aMeHa
npodeccroHaNbHOM CIIPaBOYHBIX JAHHBIX
COBPEMEHHBIX METOJIOB M3MEPEHNS OCHOBHBIX (PU3HKO- (28 oueroB)
ACSTCIBLHOCTH, q)HSPIKO‘XI/IMI/I‘IeCKOFO XUMHUYCCKUX ITapaMETPOB BOHpOCBI 1.
MIPUMEHSTHh METOIbI
p n aHaim3a YCTHOTO
MaTeMaTHYECKOTo
AHAIH3A 1 cobece0BaHUS Ha
YMETb: BJIAJIETh: 9K3aMeHe: OMIICTHI
MOJIEJIMPOBAHUS, HOTIK-1.2 - UCIIOJIb30BaTh JJIs (28 6MH€TOB)
TCOPETHYECKOTO M | 1 e 3HATH: pemmeis npuiaupx |- PH3HKO-MATEMATHHECKIM -
SKCIIepHUMEHTaNbHOTo | - PAMCHACT - BO3MOKHOCTH 3a71a4 OCHOBHBIE anmapatoM pacieTHO - KOHTPOJILHBIC BOTIPOCHI
HCCIIEJOBAHUS METOZB COBPEMEHHBIX (dusmyeckue u TEOPETHHECKHX METO/I0B UL K OTHETaM 1o
MaTeMaTH4ICCKOro MaTeMaTHYECKUX XAMHAYECKUE 3aKOHBI 1 | [3Y 1CHHIA CBOUCTE BEIIECTE 1 nabopaTopHEIM paboTam
AHANM3A 1 METOIOB NOHATHS: IIPOLIECCOB C MX y4acTHeM,; - 3aaHM K
- OCHOBHBIMH ITpUEMaMU
MOACINPOBAHUA, MOJCIIMPOBAHUSA U - UCIIOJIb30BAaTh IHUChMEHHBIM
00pabOTKH IKCIIEPUMEHTAIBHBIX
TEOPETUYECKOro U | PKCIICPUMCHTATIbHOTO MaTeMaTuaeckne KOHTPOJILHBIM paboTam
HCCICOOBAHUA (1)]/13]/[](0- METOAbI B TCXHUYCCKHX A@HHBIX IPUKITATHBIMA
9KCHEPUMEHTANIBHO A NPOTPAMMHBIMHU CpE/ICTBAMH 1 0 paszenam
XHMHYECKHX IIPOLIECCOB | IPHIIOKEHHAX;

T'O UCCJIICAOBaHUA.

CpeCTBaMH KOMITBIOTEPHOIT
rpadhuku




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mass TpynOEMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adeTHbIX enuHul, 144 4daca,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

Bua yueOHo# padboThl

TpynoémkocTs B yac

Bcero B T1.4. mo cemecTpam

4acoB 1 cem | 2 ceMm

(I)OpMaT HU3YyYCHUA TUCHUIIIINHBI

C UCIIOJIb30BaHUEM 3JIEMEHTOB
AJIEKTPOHHOT0 00y4€eHUs

O0mas TpyI0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IJIaHy

144 144

1. KontakTHas pa6ora:

1.1.AynuTopHasi paGoTa, B TOM 4ncJie:

57 57

3aHATHUSA JeKIMOHHOTO THMa (JI)

34 34

3aHsTUs ceMuHapcekoro tuna (I13-cemunapel, npakTHuecKue
3aHATHUS U D)

naboparopasie padboTs (JIP)

17 17

1.2.BHeayauTOpHAasi, B TOM 4HcCJe

KypcoBast padora (mpoekt) (KP/KII) (koHCynbTanINs, 3a1KTa)

TeKyH_II/Iﬁ KOHTPOJIb, KOHCYJIbTAIIUH 110 JUCHHUIIJINHEC

KOHTaKTHas paboTa Ha npomexyTouHoM KoHTpose (KPA)

2. CamocTrositesqbHas padora (CPC)

o1 o1

pedepar/scce (MOArOTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroka)

KOHTpOJIbHast paboTa

kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOSITENbHOE U3yUCHUE Pa3/eNIOB, CAMOIIOATOTOBKA (IIPOPaboTKa U
MOBTOPEHHE JICKIIMOHHOTO MaTepralla i MaTepraina ydeOHUKOB U Y4eOHBIX
OCOOHH, MOATOTOBKA K JTA0OPATOPHBIM U NMPAKTHYECKUM 3aHSATHAM,
KOJUIOKBHYM H T.JI.)

51 51

ITonroToBka K 9K3aMeHy (KOHTPOJIb)

36 36




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Tabauua 4
Buabl yueoHoi padoTsl
IInannpyemsie
KonrakTHas
(KOHTPOJIHpPYEMBbIE) o - HaunmenoBanmue Peanuzanus HaumenoBanue
pe3yJabTaThl % E o HCII0JIb3yeMbIX B paMKax pa3padoTaHHOIO
OCBOCHHS: H D) % o | 2 g 5& 8 i CE AKTHBHBIX H IIpakTuyeckoi DJIEKTPOHHOT 0
anMeHOBaHHE Pa3IejioB, TEM s = a
koa YK; OIIK; IIK pasn ? E) E_ = § = 5 E‘ o HA HMHTEePAKTHBHBIX MOATOTOBKH Kypca
- | & G
H HHIHKATOPBI = sz E E § g 6 o0pa3oBaTejibHBIX | (TPYyA0eMKOCTH B | (TPYI0€MKOCTH B
= =T = 12
JOCTUKEHUS £ 18 2 E|lZ ] = TEXHOJIOT Wit yacax) yacax)
o <
KOMITeTeHITH i = ,g 2 é“ 3| O =
1 CEMECTP
Pasnen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMUH
IIOJArOTOBKA K JICKIIUAM J'IeKHI/IH-O6T)${CHeHI/Ie C
Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI ’ 1.2 (cr. 5-30); 2.1 YaCTUYHBIM
XUMHH (ct.8-15) MPUBJICYCHUEM (HOPMBI
o 1 IICKyccuH, Oecenbl
[1K-
MOTIK-1.1 JlabopaTopHasi pabora Ne 1.1 Pemenue ) 3 110AroToBKa K JIP
' 3.1] ctp. 3-35
HOTK-1.2 3a]a4 Ha OCHOBHBIC 3aKOHBI XUMUHU [3.1]ctp
Brinonnenue
CamocTosiTesibHasi padoTa no noMamHux KP
ocBoeHmio 1 paznena: 5 [3.1] cTp. 24-33
JIOMAIIHSASE KOHTPOJIbHAs pafoTa (1o BEIGOPY
npenoaaBaTeiisa
Hroro no 1 pazneny 2 5
Pa3aen 2 Xummdeckast TepMOIMHAMHUKA
OIIK-1
MOMK-1.1 Tema 2.1 OCHOBHBIC MTOJIOKEHHS,
o DJIEMEHTHI XUMHUYECKOMN TEPMOJUHAMHUKU TOATOTOBKA K JICKITHAM
MOIIK-1.2 2 2 1.2 (cr. 5-30);
U TETUIOBBI KTBI XUMHYICCKHIX
CIIOBbIC she ¢ 2.1 (cr.8-15)
peaxiuit




Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl =E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOro
OCBOCHUS: o ":f ol 2 0|l 3 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xo YK OIIK; [K HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E> G. Bua CPC MHTEPAKTHBHBIX TR Kypea
M HHIHKATOPBI E: E é z E § = ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHKEHHUSI g é" l§ E E § l§ = TeXHo.Homﬁl2 gacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JlabopaTopHasi padora Ne 2.1 Pemenue 1 3 HoAroToBKa k JIP
3a71a4 110 TEPMOXUMHUH [3.2] cTp. 40-42
Tema 2.2 DuTponus. CBs3b
TEePMOANHAMUYECKHX ITapaMeTPOB C NeKIHA-00BACHEHHE C
HalnpaBleHUe U pabouuMu HOATOTOBIA K JICKUIAM 4aCTHYHBIM
2 2 2 1.2 (cr. 5-30); 2.1
TeMIepaTypaMi XUMHYECKUX IPOLIECCOB (c1.8-15) IpuBIeUYCHHEM (OPMBI
1 (a30BbIX MEepex010B. Perienue 3amayu IHCKyCCHH, Geceibl
o pazfeny 2
Brimonnenune
CamocTrosiTeJibHasi padoTa no noMamHux KP
OCBOEHMIO 2 pa3jesa: 7 [3.1] cTp. 24-33
JIOMAIIHSAS KOHTPOJIbHAasi paoTa (1o BEIGOPY
perno/aBaTes
Hroro no 2 pazaeny 4 3 7
Pa3gen 3 Kuneruka XuMH4ecKHX IPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
XMMHUYECKON KMHETHKHU. 3aKOH AEHCTBUS JeKIMA-06BIACHEHHE C
OIMTK-1 Macc U 3HEPTHsI aKTUBAIMH TpoIiecca. 3 » 9aCTHYHBIM
HOIIK-1.1 CTaguitHOCTh U TIOPSIIOK PEAKITIHI npUBIeYeHHEM (HOPMBI
HOIIK-1.2 BiusiHue Temnepatypsl Ha CKOPOCTh AMCKyCCHH, Gecesbl
XUMHYECKON peakIiu
Tema 3.2 Karanuruyeckue peakiuu.
T'oMoreHHsI U reTeporeHHblH KaTanus 2 1 3
XuMHu4ecKoe paBHOBECHE
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl N . E E o HCIIOJBb3YEeMBbIX B pPaMKax 5 paspaﬁoTannoro
OCBOCHMSL: HauMeHOBANNE PATICIOB, TeM 9 E 2 § D) E 2 ?1 Bun CEC AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
Kxox YK; OIIK; IIK = ) =1 87| & E‘ o MHTEPAKTHBHBIX NOATO0TOBKH Kypca
H HHIAKATOPHI = g E 2 E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIETEeHIHI = = = é‘ 3|0 =
noaroroska k JIP
JladoparTopHasi padora Ne 3.1 1 2 [3.4] crp. 3-17, 33-37
JladopaTopHasi padora Ne 3.2 Pemenue Cnaua orseros « JIP,
3aga4 no teMe 3. Cnaya OTYETOB 2 2 H30 iromm;zi f?KE% 3]
KonTtponsHas pabora ([:T'pl] ICOT_%I o
Boinonnenue
CamocrosiTeJibHasi padora nmo ngomarnsnx KP
0CBOEHMIO 3 pa3jena: 9 [3.1] cTp. 24-33
AOMAIIHAS KOHTPOJIbHasi padoTa (1o BBIGOPY
TpenoaaBaTesa
Hroro no 3 pazaeny 5 4 9
Pasnen 4 PacTBOpPBI 3JIEKTPOIUTOB
Tema 4.1 [lucniepcHble CUCTEMBI.
PactBopb! HEdNekTpouTOB. CrIOCOOBI 1 2
BBIPAXCHUA KOHHeHTpaHPIﬁ.
Tema 4.2 PacTBOpBI 2JIEKTPOIUTOB. TIeKIA-00BACHEHHE C
OIK-1 OCHOBHBIE XapaKTEPUCTHKH 2 2 npnB;eT;;;:;gopMm
HOIIK-1.1 3JEKTPOJUTOB. Peakius cpeabl nwCKyceHH, Geces
HOTIK-1.2 JlaGopaTopHasn padora Ne 4.2
JlabopaTopHast paboTa paBHOBECHS B 5 1 MOAroToBKa K JIP
pacTBopax 3JeKTpoIuTOB. Pemienue [3.5] crp. 26-32
3amaq
Tema 4.3 ['ereporenHoe paBHOBecHE B
pacTBOpax 3JIEKTPOJIUTOB. 1 2
PactBOopuMOCTS 1 Ipou3BeaeHNE
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Bunel yueonoi padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax 5 pa3pab6oTanHoro
OCBOEHUS: HaumenoBanue pasieiios, Tem ) ":f > E D) E 2 I AKTHBHBIX U IpakTuyeckoi DJIEKTPOHHOT 0
ko YK; OIIK; IIK ’ = = = | 2 = 5 E‘ G‘ 2 MHTEPAKTHBHBIX TMOATOTOBKH Kypca
H HHIHKATOPBI = g E E E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =) é‘ 8| O =
PacTBOPUMOCTH.
Tema 4.4 ['unponus coneit 1
Tema 4.5 Pemenue 3anad no teme 4. » 1 Crava otuetos y JIP,
Kontponbnas pabora nozroroska Kk KP
Boinonnenue
CamocrosTeabHast padoTa 1o 10 ﬂ;TamHﬂéfzg
ocBoeHuIo 4 pasgena: EH'O L;g;py )
TpenoaaBaTesa
Hroro no 4 pazeny 5 4 10
Pa3nen 5 Dnexrpoxumust. Kopposust u 3anmra MeTauion
Tema 5.1 OxucnuTenbHO- TOATOTOBKA K JICKHIAM
2 2 1.2 (cr. 5-30); 2.1
BOCCTAHOBUTEIIFHBIC PEAKIHH (c1.8-15)
Tema 5.2 XvMHUYeCKHE HCTOYHHUKH TOKA
(FaHBBaHquCKHe SHICMEHTRL, IMOATOTOBKA K JICKIIMSIM MOJleJ'lI/IpoBaHI/Ie
OIK-1 AKKYMYJISITOPBI, TOTUTUBHBIC 3JICMCHTBI) 5 1 1.2 (cr. 5-30): 2.1 HPOM3EOICTBCHHELX
MOIIK-1.1 M IpUHLAIIBL MX paboThl. S/IC n (c1.8-15) NPOLIECCOB U CUTYaLUH
HMOIIK-1.2 3JIEKTPUYECKASE EMKOCTh XUMUYECKUX
HMCTOYHUKOB TOKa
Tema 5.2 DneKTpoJHbINH TOTEHIUA.
Bopopoansiit anexkTpos. YpaBHeHUE MTOATOTOBKA K JICKIIAM
: 1 2 1.2 (er. 5-30); 2.1
HepHncra. Pan HanpsixeHUi MeTasuioB. (c1.8-15)
Pa3HOBHUIIHOCTH 3IEKTPOIOB
Tema 5.3 DIeKTpOIN3 PACIIIIABOB H 5 1 [IOATOTOBKA K JICKIUSIM

BOJHBIX PACTBOPOB € paCTBOPUMBIMHA U

1.2 (cr. 5-30); 2.1

12




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasI
(KOHTpoOJIMpYyeMbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI 3 3 = = HCMO0JIb3yeMbIX B paMKax 5 pa3pab6oTanHoro
OCBOEHMSI: HaumenoBanue pasieiios, Tem ) E ¢ Eg E 2 ?: Bun CEC AKTHBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
ko YK; OIIK; IIK = s = | 2 = 5 E‘ ) MHTEPAKTHBHBIX TMOATOTOBKH Kypca
H HHIHKATOPBI = = E E E § = 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JAOCTHKEHUS g é" l§ 2 E| 3 l§ = TeXHOJIOTHii - Yyacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
HMHEPTHBIMU 3IEKTPOIaMHU (cr.8-15)
Tema 5.4 3axonsr Qapanes.
Hanpsixenue paznoxxenus. Beixon no [TOAITOTOBKA K. JICKITHAM
1 1 1.2 (cr. 5-30); 2.1
ToKy. [lepeHanpsikeHne 3MeKTPOAHBIX (c1.8-15)
MPOLIECCOB
Tema 5.5 OcHOBHbIE BUABI KOPPO3UH. TOATOTOBKA K. JICKIMAM
. 1 1 1.2 (cr. 5-30); 2.1
TurbI KOPPO3UOHHBIX Pa3pyMICHUN (c1.8-15)
Tema 5.6 Xumuueckuii u
ANEKTPOXUMUAICCKHIA MEXaHI3MBI
KOppo3uu NieTaJ'IJ'IOB. Koppou31/1;{ [¢ 1 ) T.OZZTC():-:)]:;OK) | J;ejumm
BOJIOPOJTHON M KHCIOPOIHOM (c1.8-15)
Jernonspu3anueid. MeTo bl 3auTh
METAJUIOB OT KOPPO3HH
CamocTosiTeJibHasi padoTa no 10
O0CBOEHMIO 5 pa3iena:
Hroro no 5 pazneny 8 10
Pa3nen 6 Teopus crpoenns atoMoB U [leproandyeckuii 3akoH
OHK'l JISKHI/ISI'OGLSICHSHI/IC C
VOIK-1.1 Tema 6.1Teopus cTpoeHus aToma 5 JACTUUHBIM
UOIK-1.2 BOZOpPOJA U CIIEKTPBI aTOMOB MPUBJICYCHUEM (HOPMBI
JUCKYyCCUH, 66C8I[I)I
JladopaTopHasi pa6oTa Ne 6.1Pemenue » » MOJTOTOBKA K 3aHSTHIO
3aJa4 110 CTPOEHUIO aTOMa [3.9] ctp. 3-6
Tema 6.2 MHOro3/1€KTPOHHBIE ATOMBI 2 2
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Bunel yueonoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
T
pe3yJbTaThl p % E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHUS: H o ":f ol 2 0|l 3 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
anMeHOBaHHE Pa3IejioB, TEM s ] -
ko1 YK; OIK; K exo € Pa3NieIos, Te = | 8 § = E E‘G Bun CPC HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
-~ S o -
M MHAUKATOPBI = =l E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= ERl S8 .12 1 14
IOCTHKEHHUS % §§ § E § S =~ TEXHOJIOT Ui gacax) 3 gacax)
KOMIIeTeHIU i B |8 &80 =
= =
JladopaTopnasi pabora Ne 6.2 Pemenue MOATOTOBKA K 3aHATHIO
3a7a4 Ha [lepuoauueckuii 3aK0H UM. 2 2 [3.9] cTp. 3-6,
J.1. Mengneneesa. KorrponsHas padota
Tema 6.3 [leproguueckuii 3aKOH UM. ) 1
H.N. Menneneena
CamocrosiTesibHasi padora no 7
0CBOeHMIO 6 pa3zaena:
HToro no 6 pazneny 6 4 7
Paspes 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJI
Tema 7.1 Xumuueckast CBA3b U CTPOCHHE JEeKIUA-00BSICHEHUE C
OIIK-1 MOJIeKYJ1. MeTOo]1 BalleHTHBIX CBS3EH, 5 5 HZOTOTOBKj;ge.Ku;;M HaCTUYHBIM
HOIK-1.1 Teopys THOPUAN3ALIUHI, METON E ' ](6;T'150) )i [22]1 | npusneueruen dopas:
ctp. 69-
MOIIK-1.2 MOJIEKYNISPHBIX OpOuTaneit auckycenu, bece bt
IIOATOTOBKA K JICKIIUAM
Tema 2.2 MexMONeKyIspHbIE
y YLp 1 1| 1.2(cr 5-30); 2.1
B3anMOJICUCTBUS (CT. 8-1 5)
Hroro no 7 pasneny 3
HUTOI'O 3A CEMECTP 34 | 17 51
HUTOTI'O no gucuunjinxe 34 | 17 51
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pEeLIeHNe PAKTHUECKUX 3a/1a4, KOHTPOJIbHbIE Pa0OTHI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUS MM HHbIe MATEPUAJIbI, HeOOXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpocel, uvHauBHMAyanbHBIE 3aJaHus W 3aJadd MPEICTABIECHbl B METOJUYECKHX
yKa3aHUsIX K MPaKTHYSCKUM U J1abopaTopHbiM 3anaTusM [3.1 — 3.11], npencraBieHHbIX B 11. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

JIJis ONIeHKY 3HAHWW, YMECHH, HAaBBIKOB U ()OPMUPOBAHUS KOMITCTESHITUH 110 JUCIUILTAHE
MOXET TPUMEHATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OTnau4HO
31-41 Xoporto
21-30 Y 10BIETBOPUTEIILHO
0-20 HeynoBneTBoputensHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUA

Koa n
HaNMMEeHOBaHHe
KOMITETEHI[MH

Kox 1 HamMeHOBaHHe
HHIUKATOPA TO0CTUKEHUSI
KOMIEeTeHINH

Kputepun oneHuBaHus pe3yabTaTOB 00yUeHH

Onenka
«HEYAOBJICTBOPUTEILHO»
/ «HE 3a4TCHO»
0-59%

OT Max pPEUTUHTOBOU
OLICHKH KOHTPOJIA

Onerka
«yAOBJIETBOPUTEJILHO /
«3a4TEHO»
60-74%

OT max peUTUHTOBOI
OIICHKH KOHTPOJIS

Onerka
«xopouoy /
«3a4TEHO»
75-89%

OT Max pPEUTUHTOBOM
OIICHKH KOHTPOJIS

Onenka
«OTJIUYHO» /
«3a4TECHO»
90-100%

OT max peUTUHTOBOU
OILIEHKH KOHTPOJIA

OIIK-1. Crocoben
HCITONIL30BAaTh
0a30BLIE 3HAHUS
€CTEeCTBEHHOHAYUYHBIX
JIUCLUIUINH B
npodeccHoHaILHON
JIEATENBHOCTH,
MPUMEHSTH METO/IbI
MaTEMAaTHYECKOTO
aHajau3a u
MOJICIIMPOBAHHS,
TEOPETUIECKOTO U
9KCIEPUMEHTAIBHOTO
HCCIEN0OBAHUS

HOIIK-1.1 Viconb3yet
0a30BEIC 3HAHMS
€CTECTBEHHOHAYYHBIX
JUCLUILIAH B
npo(hecCHOHATBHOM
JIESTEIBHOCTH

He Bnaneer TeopeTndeckum
MaTepHaIoM 10 JUCIUILIHHE
XHUMHUS; HE 3HaeT METO/I0B
IUTAaHUPOBAHNS SKCIIEPUMEHTA U
METO/I0B 00pabOTKHU PE3yIbTaTOB
9KCIIEPUMEHTA; HE BIIaJiceT
(hu3HKO-MaTEeMaTHIECKIM
anmnapaToM; He yMEeT COCTaBIIATh
IUTaH TPOBEJICHNS SKCIIEPHIMEHTA U
OCYILIECTBIIATH 00paboOTKy U
aHAJIU3 PE3yJIbTATOB
JKCIIEPUMEHTOB; HE yMeeT
CaMOCTOSITENILHO peliaTh
KOHKPETHBIC 33/1a4l U3 Pa3IMYHbIX
pa3IeNnoB XUMUH

[ToBepxXHOCTHO 3HaeT
TEOPETUYECKUN MaTepual, He B
MOJTHOM 00BheMe 3HAeT METOMBI
TEOPUH TUIAHUPOBAHHUS
IKCIIEPHMEHTA; HE B TOJTHOM
o0beMe 3HaeT METO/IbI aHaATH3a
1 00pabOTKH pe3yIbTaTOB
SKCIIEPIMEHTOB; HE B TIOJTHOM
o0BbeMe BrazmeeT PU3NKO-
MaTeMaTHIEeCKHM alapaToM

Xopo1io 3HaeT
TEOPETHYCCKU MaTepHal,
HO B OT/IEJBHBIX pa3/enax
[IOMYCKaeT HETOYHOCTH;
3HAET METO/IBI TEOPUHU
TUIAHUPOBAHHUS
IKCIIEPUMEHTA; 3HAET
METO/Ibl aHAIN3a U
00paboOTKH pe3ybTaToB
9KCIIEPUMEHTOB, HO HE
BCEr/ia BEPHO X MPHMEHSIET;
BJageeT PU3HUKO-
MaTeMaTHIECKUM allapaToM

OTJINYHO 3HACT TCOPETHICCKUI
Marepuait; 3HaeT METOIbI
TEOPHH [IAHUPOBAHHS
9KCIEPUMEHTA; 3HACT METO/IbI
aHajM3a U 00paboTKU
Pe3yIIbTaTOB IKCIIEPUMEHTOB;
BIIafeeT (PU3NKO-
MaTeMaTHIECKHM arllapaTomM

HOIIK-1.2. TlpumensieT
METO/Ibl MATEMaTHYECKOTO
aHaJIN3a ¥ MOJCIMPOBAHUS,
TEOPETUYECKOTO U
9KCTIEPUMEHTAIIBHOTO
HccIeJ0BaHMs

He criocoGeH ycBOUTH METObI
00pabOTKH IKCIIEPHUMEHTAIBHBIX
JIAHHBIX, B TOM YHCIIC
CTATHCTHYECKHUE; TIPABHIIA
HpeCTaBICHHS
IKCIIEPUMEHTAIBHBIX JTaHHBIX.
ITonstpuMeTpHYECcKuUe,
30YIUTHOCKONIMYECKHUE,
KaJIOpPIMETPHYECKHUE,
DJICKTPOXUMHNYCCKUE METOIBI
HOJTy4eHHs] PU3NKO-XHMHUECKUX
JIaHHBIX [IPU PELIECHUN
TEPMOIMHAMUYECKHX,
KUHETHYECKHX M IPYTUX 3a1a4
XUMUH

Ci1abo 3HaeT MeTo.Ibl
00paboTKH
9KCIIEPUMEHTAIBHBIX JAHHBIX, B
TOM YHCJIC CTATUCTHYCCKHUEC,
MpaBHJIA TIPEACTABICHHS
IKCTIEPUMEHTAIBHBIX JaHHBIX.
[MonsipumeTpuyeckue,
90yILTHOCKOMTUYECKHUE,
KaJOpHUMETPHYECKHUE,
DJICKTPOXUMHUYCCKUE METOIBI
nosyueHus Gpusnko-
XUMHUYECKUX TAaHHBIX ITIPHU
peLIeHNH TePMOANHAMHIECKHX,
KAHETHYIECKHUX U JPYTHX 3a/1a49
XUMHA

3HaeT MeToAbl 00pPabOTKH
9KCHEPUMEHTAIBHBIX
JIAHHBIX, B TOM 4YHCIIE
CTATUCTHYECKHUE; IPaBHIIA
NPEACTaBICHUS
9KCHEPUMEHTAIBHBIX
JTaHHBIX.
IMonstpuMeTpHYecKue,
90YIUTHOCKOIIMYECKHUE,
KaJIOpUMETPHYECKHE,
DJICKTPOXUMUYECKUE METOAbI
nonyueHus Gpusmko-
XUMHUYCCKUX OTaHHBIX ITPHU
pelIeHUn
TEPMO/IMHAMUYECKHX,
KUHETHYECKHX U APYTHX
3a/1a4 XUMUH

YBepeHHO 3HAEeT METO/IbI
00paboTKH
9KCIEPUMEHTAJIbHBIX JaHHBIX, B
TOM YHUCJIC CTATUCTHYCCKUEC,
MpaBHJIa TPeJICTaBIeHHS
IKCIIEPUMEHTAIIBHBIX JAHHBIX.
Tonsipumerpuueckue,
30yJUTHOCKOTINYECKHE,
KaJIOpHMETPUUECKHE,
OJICKTPOXUMUYECKUE METOABI
HOJTy4eHHs PU3NKO-
XUMHUYECKUX NAaHHBIX IPHU
PelIeHIH TEPMOANHAMHIECKHX,
KUHETHYECKUX U IPYTHX 3a/1a9
XUMHHU
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas 1uTepaTypa, nevyaTHbie n3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumus: Y4ueOonuk s By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3xa., crep. - M.: Boicm. mik., 2005. - 743 c.

1.2 I'muaka H.JI. O6mas xumust: YueOnuk mia 6akanaspos / H.JI. I'munka; [Tox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gom. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pomn. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii f.A. O0mas u Heopranuveckas xumus: YueOnuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnipaBouHo-OubOInorpadgpuyeckas aureparypa

2.1 HaymoB B.M. KommnekcHwie coeaunenus: y4ded6. mocodbue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. Anekceesa. — Huxuauit Hosropon, 2019. — 173 c.

2.2 HaymoB B.M. Atom. XumMudeckas CBSI3b M CTpOEHHE BemiecTBa: MoHorpadus/ B..
Haymos, I'.A. I[lanuuea, JI.H. Yetsipboxk, XX.B. Mamnynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2012. — 344 c.

2.3 Manynesuu XK.B. Xumus: yue6. nocodue/ JK.B. Manynesuu, A.JI. CamconoBa, A.B.
bopucos, O.H. Kosanesa// H. Hosropoa, HI'TY um. P.E. AnekceeBa.2020. — 159 c.

6.3. MeToauuecKkue YKazaHnusi, pEKOMCHAAIMU U IPYIrue MaTepHaJibl K 3aHATUAM

B cnmcok «Metonnueckue yka3zaHus, peKOMEHIALNKN U APYTUE MaTepUalibl K 3aHATUIM
BKIIIOUAIOTCS METOJWYECKHE YKa3aHHWid M PEKOMEHJAIMM IO MPOBEICHUIO TabOpaTOPHBIX H
MPAKTUYECKUX YIEOHBIX 3aHATUN MO JAaHHOW AUCIUILIINHE:

6.3.1 Memoouueckue ykazanus, pa3padomannvle npenooagamenimu:

3.1 Tankun A.JI.. OCHOBHBIC TOHSTHS W 3aKOHBI XHUMHH: Y4E€OHO-METOJ. IMOcoOHme K
MPaKTUYECKUM U J1ab0opaTOpHBIM paboTaM W WHIWBHAYAIbHBIC 3aJaHUS MO0 KypCy OOIass XUMHs
JUISL CTYZICHTOB HEXUMUYECKHUX CTCIIUATBHOCTEH JHEBHBIX, BEYCPHUX M 3a0YHBIX (GOpM OOydIeHUS
/ AJL Tankwun, A.Jl. CamconoBa, T.B. CazontbeBa // Hwxumit Hosropon, HI'TY um. P.E.
Anexceena. 2018. — 19 c.

3.2. HaymoB B.W. DneMeHTbI XUMHUYECKOH TEPMOANHAMHKH B Kypce OOIIell XUMHUH: METO/.
yKa3aHusl K J1a00paTOPHBIM U MPAKTUYECKUM 3aHATHSAM IO KypCy OOIIel XUMUH Jis CTYIEHTOB
XUMHYECKUX U HEXMMHUYECKHX CIENUATbHOCTEH THEBHBIX, BEUCPHUX M 320YHBIX (DaKyIbTETOB /
B.1. Haymog, XK.B. Manynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anexceesa. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTECKAHUS XUMHUYECKHX PpPEaKIHil:
METOMYECKHE YKa3aHUs 7Sl IPOBEACHHS KOHTPOJIBHBIX padOT U KOJJIOKBUYMOB I10 Kypcy oOmieit
XUMUHU NI CTYACHTOB XMMHYECKUX M HEXMMHUYECKHMX CIIELUAIBHOCTEH THEBHBIX, BEUEPHUX M
3a0unbIX (opm oOyuenus / I'.H.bopucosa, A.B. bopucos, F0.B. barranosa, B.K. Ocmanos //
H.Hosropoxg, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.



3.4. barranosa I0.B. CkopocTh XMUMUYECKUX pPeaKINil. XUMHUYECKOE PABHOBECHE: METO/.
YKa3aHWs JJIsl TPOBEICHUS J1a00OpaTOPHBIX 3aHATUN TO KypCy OOIIeH XWUMHH IJisi CTYACHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIICIUATbHOCTSH JHEBHBIX, BEUCPHUX M 320YHBIX (DAKyIbTETOB /
FO.B. barranosa, I'.H. Bopucosa, A.B. Bopucos, XX.B. Mamynesuu, B.K. Ocmanos / H. Hosropo,
HI'TY um. P.E. Anekceesa. 2009. — 37 c.

3.5. CamconoBa A./[. PacTBOpBI 3J€KTPOIMTOB: Y4€OHO-METO/1. TOCOOME K MPAKTUICCKUM
u naboparopHbIM pabotaM. HauBUAyanbHbIE 3a/laHUs [0 Kypcy OOIIell XUMUU ISl CTYACHTOB
HEXMMHMYECKUX CIICUaIbHOCTEH [HEBHBIX, BEUEPHUX M 3a04HbIX (opm oOyuenus / A
CamconoBa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Hwxkuuit Hosropoa, HI'TY um. P.E.
Anekceea. 2020. — 33 c.

3.6. CamconoBa A./l. OKuCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIMHU: METOIUYECKUE
YKa3aHUs K JJA0OPATOPHBIM M MPAKTUICCKUM 3aHATHSIM 110 KypCy OOIIeH XUMUU I CTYJICHTOB
XUMHUYECKHX U HEXMMHUYECKHUX CIEIUAITBHOCTSH THEBHBIX, BEUSPHUX U 3a09HBIX (OopM 00ydeHHUs/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazonrbeBa // H.Hosropox, HI'TY um. P.E. Anekceena.
2012.36c.

3.7. bopucoB A.B. KoHTponpHbIE 3alaHusi MO T€ME PACTBOPBI: METOJ. yKa3aHUs Ui
MPOBEJCHUS TEKYLIEro KOHTPOJS IO Kypcy oOmed XMMHM U HEOPraHMYeCKON XHUMHUU MIJis
CTYJICHTOB XUMHUYECKUX U HEXUMHUYECKUX CIEHIUATbHOCTEH JHEBHBIX, BEYEPHUX U 3a0UHBIX (HOpM
ob0yuennst / A.B. bopucos, A.JI. CamconoBa, I'.H. bopucosa / H.Hosropon, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBasea O.H. Dnekrpoxumusi: METOAWYECKHE YyKa3zaHUs K J1abDOpaTOPHBIM H
MPAKTUYECKUM 3aHATUSAM 10 Kypcy OOIIel XUMUU 7Sl CTYIGHTOB XUMUYECKUX U HEXUMHUYECKHX
CHEIHNAbHOCTeW JTHEBHBIX, BeUepHUX M 3a04HbIX (opm obOyuenus / O.H. Kosanera, HO.B.
barranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hosropon. HI'TY um. P.E. Anekceesa. 2012.
S52c.

3.9. CmupnoBa JILA. CtpoeHue aroMa: METOAMYECKHE YKa3aHUs K IPAKTHYECKUM
3aHATUAM 10 Kypcy OOIIel W HeOpraHuyecKod XUMHUU ISl CTYJEHTOB XUMHUYECKHX U
HEXUMHUYECKUX CIEeIHATLHOCTEN THEBHOM M BeuepHen ¢opm oOyuenus / JI.A. CmupHoBa, XK.B.
Manynesuy, I'.A. [lanuueBa, I'.®. Bononun, JIL.H. Yersipbok, C.B. Kpacnomybekas // H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Crpoenune aroma. XuMHUYECKas CBSI3b: METOJ. YyKa3aHWsS IS
MPOBEJICHUSI KOHTPOJIBHBIX PabOT M KOJUIOKBUYMOB MO Kypcy OOIIEeH XUMUU AJs CTYJICHTOB
XUMHUYECKHX U HEXUMUYECKUX CIEIUATBHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (popM 00ydeHwHs /
O.H. Koganesa, T.B. Ca3ontbeBa, A.Jl. Camconosa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. Haymos B.M. Xumunueckas CBA3b: METOJ. yKa3aHUS K IPAKTHUYECKUM 3aHATHSAM I10
Kypcy OOIel XUMUM JUIsl CTYIAEHTOB HEXMMHYECKUX CICIHAIBHOCTEH ITHEBHBIX, BEUCPHUX H
3aouHbIX ¢akynpTeToB/ B.M. Haymos, JI.H. YersipOok, I'.A. Tlannuesa // H. Hosropon, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.

6.3.2 Memoouueckue ykazanusn, pazpadomannuvie HI'TY

3.1. Meronuueckue PEKOMEHIAMK IO OpraHu3alydd ayAUTOpHOWU paboThl. [IpHHATEI
YuebHo-MeToamueckuM coBetoM HI'TY um. P.E. AnekceeBa, mpotokos Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf



http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf

3.2 Meroanveckre pPEKOMEHAAIMU 10 OPraHW3alMyd U TJIAHUPOBAHUIO CaMOCTOSITEIbHOM
paboThl cTyneHToB mo aucuuriuinHe. [IpuHaTel YueOno-meroqudeckum coBetom HI'TY uwm. P.E.
AnekceeBa, mporokonm Ne 2 or 22 ampens 2013 r. DJNEeKTpOHHBIA  ajpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf

3.3 Yuebnoe nocobue «lIpoBeneHune 3aHATHI C MPUMEHEHHEM HHTEPAaKTUBHBIX (HOpM H

MeronoB oOyuenusi», EpmakoBa T.M., MBamxkwun E.I'., 2013 r. DiuekTpoHHBIH aapec:
http://www.nntu.ru/RUS/otd sl/ymy/metod dokym obraz/provedenie-zanyatij-s-primeneniem-

interakt.pdf

7. NHOOPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJINHbBI

Y4eOHBI TpolecC MO JUCHMIUIMHE o0ecredyeH  HEOOXOIUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PACIPOCTPAHSIEMOTO MPOrPaMMHOTO OOECIIEYeHUsl, B TOM YHCIIE
OTEYECTBCHHOT'O IPOM3BOJICTBA (COCTAaB IO JIUCHUILIMHE ompeaeneH B Hactosmeid PIIJ] u
MOJITIC)KUT OOHOBJICHUIO ITPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOW  CeTH
«HTepHeT», HEOOXOAMMBIX [IJIsl 0CBOCHHUS THCUHUILIMHBI (MOLYJ151)

[lepeuens mporpaMMHBIX IPOAYKTOB, HCIIONIb3YEMbIX IPH MPOBEACHUN PA3IUYHBIX BUIO0B
3aHSATUHN N0 TUCHUIUTMHE (OTKPBITHIN TOCTYI):

1. Kouncynwsrantllmtoc [OnexkTponHsiit pecypc]: CrnpaBouHas mpaBoBasi cucreMa. - Pexxum
nocryma: http://www.consultant.ru/.

2. Hayuynas  osnextponHas  Oubmmoreka  E-LIBRARY.ru. — Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DnekTpoHHas OubanoTeyHas cucrema [lOBODKCKOTO TOCYAApCTBEHHOTO YHHBEPCHUTETA
cepBuca [DneKTpoHHBIHN pecypc]. — Pexxum goctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4. DnekTpoHHO-OMOIMOTEUHAss cucTemMa Znanium.com [DNeKTpoHHBINH pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpbITOE 0Opa3oBaHue [ DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/. -
3arn ¢ sKpaHa.

6. Polpred.com. Ob63op CMHU. [lonrnomexcmosas, muocoompaciesas odaza oauuvix (B/])
[Dnexmponnsitl pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HaAy4Hou u mMexHu4eckKou uHgopmayuu
(BUHUTH PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKmpOHHbBIU
pecypc]. - Peacum docmyna: http://www.viniti.ru. — 3aen. ¢ skpana.

8. VYuueepcumemckas ungopmayuonnas cucmema Poccua [Onekmponmuswiii pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepeyeHb NMPOrpaMMHOI0 odecneyeHHs] 1 MH(OPMALHOHHBIX CHPABOYHBIX
cucTremM

Taonuya 7 - Ilepeuens 31eKmpoHHbIX OUOTUOMEUHBIX CUCHIEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymectasercs aocryn Kk IbC

1 KoHCynbTaHT cTyJeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 KOpaiit https://biblio-online.ru/

Taonuya 8 - Ilepeuenv npozpammnozo obecnevyenusn



http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-interakt.pdf
http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIIPOCTPAHEHUS

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (muneH3us
Apache License 2.0)

Microsoft Windows 7 (moamnucka MSDN 4689, moamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (nmumen3ust No 43178972)

Windows XP gui. Ne 65609340

Office 2007 . Ne 43178971

Microsoft Windows XP Professional (siumensus Ne 43178980)

MicrosoftOffice 2007 (umensust Ne 44804588)

1C npennpusrue 8.1 (TUIEH3MOHHOE COTJIANICHUE
Ne800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nuniensus Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

Koncysnprantllnroc (JJorosop Ne 28-13/16-313 ot 27.12.16)

Texokcnept (Jorosop Ne100/860 ot 22.12.2016)

B T1abn. 9 ykaszaH mepedeHb NPOPECCHOHANBHBIX 0a3 JaHHBIX W HMH()OPMAIMOHHBIX
CIIPAaBOYHBIX CHUCTEM, K KOTOPBIM OOecredYeH AOCTyN (yAajeHHbIH NocTym). JlaHHBIA NepedYeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B nanHOM pa3zene MOryT ObITh MPHUBEICHBI PECYpChl (CCBUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TIOJNE3HYIO IS Kypca WH(POpPMAaNWio, B T.4. CTATUCTHYECKUE WJIM CIPAaBOYHBIC

JlaHHbIe, yuyeOHble MaTepHalibl, OHJIAWH KypCHI U T.J.

Taonuuya 9 - Ilepeuenv coepemenuvix npogeccuonanbHvlx 0a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
HocTtyn k pecypcey (yaajieHHbIH
e HanmenoBanue npogeccuoHajabHON 0a3bl JAOCTYIH ¢ YKa3aHUueM
" | MaHHBIX, HH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBIIKH/I0CTYN U3 JIOKAJbHOH
CeTH YHHUBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHZapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHass  0a3a  W30paHHBIX  CTaTel Mo .

2 P P http://www.philosophy.ru/
dmtocopun

3 Enuublii apXuB SKOHOMUUYECKHUX U couuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3zpr  pgannbix  HammonanbHOro  coBera 1o

4 . http://www.ncva.ru
OIICHOYHOU AESITEIIbHOCTU
CnpaBouHas [paBoBas cucrema .

5 JOCTYII U3 JIOKAJTbHOM CEeTH
«Koncynprantlirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JOCTYH U3 JIOKAILHOW CeTH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCBI JJis1 UHBAJIMIOB U JIULL C OB3
B T1abn.10 yka3aH mepedyeHb O00pa30BAaTEIbHBIX PECYpPCOB, HMEIOHMIMX  (OPMBI,
aJaNTHPOBaHHBIE K OTPAaHWYCHUSM WX 3[0POBBS, a TAKXKE CBEICHHUS O HAIMYMHU CIICIHATbHBIX



https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/

TEXHUYECKUX CpPEACTB OOYYEeHHs KOJUIEKTUBHOIO M HHIUBUAYAJbHOTO IMOJIb30BaHMs. [Ipu
3allOJIHEHUM TaOJIMIBl MOXKET OBITh MCIIOJB30BaHAa MH(OpMaLus, pa3MelleHHas B IOJApa3jese
«[docrymuas  cpema»  cneuumanusupoBaHHoro pasnena caifita HITY  «Csemenust 00
obpasoBaTenpHOM opranusarmi» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoseamenvhule pecypcot 01 uneanuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYHUH CHENHMATBHBIX
Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
TEeXHUYECKHX CPeICTB 00y4eHus
Ne NMPUCIOCO0JICHHBIX ISl HCIIOJIb30BAHUSA
KOJIJIEKTUBHOT0 ¥ HHIMBUAYAJbHOIO
uHBaJuIaMu u jgunamvu ¢ OB3
M0JIb30BAHUSA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CIeUaIbHOE MOOUIIbHOE MPUITOKECHHE -
2 ObC «Jlanb» CHUHTE3aTOp peuH, KOTOPbIH
BOCITPOM3BOJIUT TEKCThI KHUT  MEHIO
HABUTAIIUH
3 OBC «¥Opaiit» BepCHsl JUIs CIa00BUIAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE JIUIA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayTUTOPHUH IJI1 MPOBEJACHUS 3aHATHA 1O  JUCHUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHHUYECKUMHU CPEACTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pasene.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeuyeHul 0Jist CAMOCHOAMENbHOIL
pabomul cmyoeHmoe no OUCyUnIuHe

HanmenoBanue

Ay TOPHIA 1 OcHalEeHHOCTb Ay M TOPHUIA IlepeyeHb JIMIIEH3MOHHOTO
y P MOMeEILIEeHUI U NoOMeleHu NPOrpaMMHOI0 o0ecred4eHusl.
Ne NOMeIeHu 1S N
. JJI CAMOCTOATEIbLHOU PexkBHU3MTHI OATBEPKAAONIETO
CAMOCTOATCIBHOHN
padoThI AOKYMEHTAa
padoThI
1. Mocka menoBas - 2 mr.
2. Ctonsl nabopaTtopHsbie (pabouee
MecTo cTyaeHTa) Ha 30 gern.;
3. PaGouee mecTo npernogaBatess —
6261

2 mT.;
y4eOHast ayuTOpHs st 4. BeITskHbIe KadeI - 2 1mT;
MPOBEACHHS IPAKTHYECKUX | 5 (OGopyoBanme s

1 1aGOPaTOPHBIX 3AHATHH, | 111y penienyg TaGOPATOPHBIX
IPYIIIOBBIX U N
3aHATHH 10 TUCHUILTMHE XUMUS:

HHHHBHHyaHBHEIX mKad CyNIMiIbHBIN - 2 TIT.,
KOHCYJIbTALNH, INEKTPOXUMHUYECKHE SUCHKH TSt
1 TEKyIIero KOHTPOJT"' H u3Meperns DJIC XUMHYECKOTOo
IIPOMEXYTOTHON 9JIEMEHTA - 3 LIT.,
arrectanuu (kadeapa SIIEKTPOJIU3EPHI - 4 TIT.,
"[Ipon3BoACTBCHHAS BbInpsiMutenu b5-47 — 6 wr.,

6e3onacHoCTh, 3konorus u | pH-merpsr «HMITI-301» - 4 .,
xuMus" T. Huokaui KaJlopUMETpBI — 4 WT.,

Hosropoy, , Kasanckoe 1., BECHI aHAIIUTUYECKHE 4 IIT.,
12) muctuuitop [19-10 - 1 .,

KoJIOOHArpeBarTeny — 3 ImT.;
BOJITMETPHI udpoBsie B7-38 — 3 wmT.,
BEChI TEXHUYECKUE — 2 IIT.,

Tabnuuel MeHaeneesa- 4 mir.,
nabopaTopHas XUMUUECKasi OCy/a 1
PEeaKTHBBI



https://www.nntu.ru/sveden/accenv/

Haumenosanue
ayJAUTOPHUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIeHu ¥ MOMeIleH i

IlepeyeHb JMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.

Ne NOMeLUeHU IS N
. OJd CAMOCTOATECIBHOU PexkBU3HUTHI MOATBEP KAAKLICTO
CaAMOCTOATECJIBHOU
padoThI JOKYMEHTAa
padoThI
Ha0O0p Y4eOHO-HATIISTHBIX TTOCOOHI
6147

yaeOHast ayJUTOPHUS IS
MIPOBEJCHUS 3aHATUI
JIEKITUOHHOTO U
CEMHHApPCKOTo THUTIA,
TPYIIOBBIX U
WHIUBUAYATBEHBIX
KOHCYJIbTallUH,

2 TEKYILero KOHTPOJI 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
"IIpousBoacTBEHHAsS
0e30IMaCHOCTD, SKOJIOTUS U
xumus" . Huoxamin
Hogsropon, Kazanckoe 1.,
12)

1.Jlocka menoBas

2. Pabodee mecTo mpemomaBaTens
3. Pabouee mecTo cTyneHTa - 64
yeo.

4. IlepcoHaIBbHBIN KOMIBIOTEP

1. Windows XP, Prof, S/P3 (moamnucka
Dream Spark Premium, morosop
NeTr113003 ot 25.09.14);

2. Dr.Web (Dr.Web (c/u B241-3JB7-
6EP7-BQB4 ot 18.05.2020)

6265
yaeOHast ayqUTOPHS IS
TIPOBEICHUS 3aHATUH
JIEKIIMOHHOTO U
CEMHHAPCKOTO THTIA,
IPYIIOBBIX U
WHIVBUIYaTbHBIX
3 KOHCYJIbTallUi,
TEKYIIETO KOHTPOJIS 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
"IIpousBoaCTBEHHAsS
0€301IaCHOCTb, DKOJIOTHS U
xumusa" T. Hikami

Hogropon, Kazanckoe 1.,
12)

1. Jlocka menoBas - 1 mrT;

2. Tabmuma /.M. Menneneena - 1
IIT.

3. Pabouee mecTo mpenoaBaTens
4. Pabouee mecTo cTyneHTa - 42
yel.

10. METOAUYECKHUE PEKOMEHJAIIMHN OB YYAIOIIUMCHA
11O OCBOEHUIO JUCIIUITJIMHBI

10.1. O0mme MeToAMYECKHE PEKOMEHJAUMH I O0y4YAIOUIMXCH MO OCBOCHHIO
AUCIUIIJINHDBI, 06p330BaTeJIbele TEXHOJO0TNH

KOHTAaKTHOM  paboThl ¢

JucuuiinmHa — peayM3yercs  IOCPEIACTBOM  MPOBEACHUSA
oOydaromuMucs (BKJIOYas MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 0OYUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTakTHas paboTa MOXeT ObITh ayIMTOPHON, BHEAYAUTOPHOM, a TaKXKe MPOBOJAUTHCS B
AIIEKTPOHHON WH(POPMaLMOHHO-00pa3oBareiabHOll cpeae yHuBepcutera (mainee - OUOC). B
CIy4yae TPOBEJEHUS YacTU KOHTAKTHOW pabotel mo auctumimae B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4eOHBIX 3aHATHH), TPYIOEMKOCTh KOHTakTHOW paboTel B DMOC sKkBUBaNeHTHA
ayIUTOPHOM padore.

[IpenogaBanue  JUCIUILIMHBEI
00pa30BaTeNbHBIX TEXHOJIOTUIL:

-0aNIbHO-PEUMUH206as MEXHOI02US OYEHUBAHUA(NPU HATUYUL),

- KOMLOKEUYM,

BCACTCA C MNPUMCHCHUCM CJICAYIOMIUX BHUO0B



- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1abopamopHuiM pabomam.

[lo uroram Tekyllel ycHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABIIEHA OLEHKA II0
POMEXYTOYHOW aTTeCTAllMM B COOTBETCTBHHU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIEeHTHI,
BBITMIOJTHUBIIIME BCE 00s3aTENIbHBIC BUJIbI 3allJIAHUPOBAHHBIX YUYEOHBIX 3aHATUH K MPOXOKICHHUIO
IIPOMEXYTOUHOM aTTecTaluu (IK3aMeHy).

Pe3yabraT 00ydyeHusi cuutaercss cGopMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHeE, €CIU
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCTBIO. IIpH YyCTHBIX coOeceOBaHUAX CTYICHT
MCYEPIBIBAIOIIIE, ITOCIIEI0BATENILHO, YETKO U JIOTUYECKU M3JaraeT yueOHbI MaTepuai; CBOOOIHO
CIpaBIIETCS C 3aJadaMM, BOIIPOCAaMU W JPYTMMM BHJAMU 3a/laHuiM, HUCIOJb3YET B OTBETE
JIOTIOJIHUTEIBHBIN Matepuan. Bce mpemycMoTpeHHbIe pabodeid y4eOHOW TporpamMMou 3aJaaHus
BBIIIOJJTHEHBI B COOTBETCTBUM C YCTAaHOBJIEHHBIMM TpEOOBAaHUSAMHU, CTYAEHT CIIOCOOEH
AHAIM3UPOBATh TOJIyUEHHBIE pPE3YyIbTAaThl, MPOSBISET CAMOCTOSTEIBHOCTh MPH BBIMNOJIHEHUU
3a1aHUM.

Pe3yabraT 00ydyeHusi cuuTaercss cGOpPMHPOBAHHBIM Ha IMOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COAEPKAHUE Kypca OCBOEHO IMOJHOCTBIO. IIpu ycTHBIX cobeceloBaHUSX CTYIEHT
MOCIIE0BATENbHO, YETKO M JIOTHYECKH CTPOMHO H3NaraeT y4eOHbIM MaTepuan; CHpaBIseTcs ¢
3aJa4aMy, BOMPOCAMH W JPYTUMH BUAAMHU 3aJaHHid, TPEeOYIOUIMX NPHUMEHEHHUS 3HAHWM, BCe
MpelyCMOTPEHHbIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIIOJHEHB B COOTBETCTBHU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOEH aHAIM3UPOBATh MOIYUYEHHBIE PE3YJIbTAThI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

PesyabraT 00yueHusi cuuraercss HecOpMHPOBAHHBIM, €CJIU CTY/IEHT [P BBINOJIHEHUN
3aJaHUil HEe JAEMOHCTPUPYET 3HAHUN Y4eOHOro Marepuala, JTOMyCKaeT OMMOKHU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAMMBIX YMEHHH,
KaueCTBO BBIMOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJICEHHBIM TPeOOBAaHUSIM, KAUe€CTBO UX
BBITMIOJTHEHUSI OILIEHEHO YMCIIOM OajlIoB HMKE TpeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

10.2.MeToan4yeckne yKa3aHus I 3aHATHH JEKIIHOHHOTO THIIA

JIeKIIMOHHBIN Kypc MpeanoiaraeT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro I1aHa. B xo/ie IeKIMOHHBIX 3aHATHH pacKpbIBaroTcs 0a30BbIE BOMPOCHI B paMKax
KKJI0M TeMbl AUCHUIUIMHBL (Tabnuma 4). O003HAYalOTCs KIIOYEBBIC ACTEKThI TEM, a TaKXKe
JIeNAlOTCsl aKLEHThl Ha HanOojee CIOKHBIE M BaKHbIE MOJOXKEHUS H3ydaeMoro MaTepuana.
Marepuansl J€KUUH SBJISIOTCS OMNOPHOM OCHOBOM JUIsl TOATOTOBKM OOy4arommxcs K
NPAaKTUYECKUM 3aHATHSIM / aOOpaTOpHBIM paboTaM M BBIMOJIHEHUS 3aJlaHUM CaMOCTOSATEbHON
paboThl, a TaKKe K MEpONPHUATUSAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH W IPOMEXKYTOUYHOM
aTTecTalllu N0 JUCLUILIMHE.

B Xxozme neKUMOHHBIX 3aHATHI PEKOMEHIYeTCs BECTH KOHCIEKTHPOBAaHUE Y4eOHOro

MaTepuaia.

10.3. MeTtoauyeckue YKa3aHMsl 10 OCBOCHHMIO IHMCHUILIMHBI Ha Ja00paTOpHBIX
padorax

JIaGopaTtopHble pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYAEHTaAM YMEHHs paboTaTh ¢
XUMHUUYECKMMH peareHTaMu, MocyJoi u nmpuOopaMu, OCYIIECTBIATh XUMUYECKUI 3KCIIEPUMEHT U
IPOBOJUTH NEPBUYHbIE HAyuHBIE HccieqoBaHus. B maboparopHbie pabOThl BBEJCHBI HJIEMEHTHI,
MOBBILIAIONIME HWHTEPEC CTYJIEHTOB K HUM M HMX IO3HaBaTelIbHYI0 aKkTUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSPHONH MacChl JKBHUBaJIeHTa MeTayia" ONPEAeNseTcs HE TOJIBKO
SKBUBAJICHTHAss Macca (JUTEpaTypHBIM BapuWaHT), HO M aTOMHas Macca MeTtauia. B pabore
"OnpezneneHue TEMIOBOrO H(deKTa peakuu’" TErmI0eMKOCTh KaJOpUMEeTpa OIpeneNseTcs
METOAMYECKH 0ojiee IPaMOTHO, YEM 3TO ONMCAHO BO BCEX JAOOPAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpPOCTb XMMHUYECKOH peakiuu", MOMHUMO KAuyeCTBEHHBIX 3aBHCHUMOCTEH CKOpPOCTH



peakuuy OT KOHLEHTPALMM PEarcHTOB U TEMIIEpPaTyphl, CTYACHTBI PE3yJbTaTbl dKCIEPUMEHTA
00pabaThIBalOT KOJIMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALMU U KUHETHYECKUN MOPSA0K
peakuuu.

Jlis  TOBBIIIEHHs] TIO3HABATENBHONW AaKTUBHOCTU CTYACHTOB M MPHOOPETEHUS HMH
NEPBUYHBIX HABBHIKOB HAYYHOTO HCCIEIOBAaHMS, B ATH KJIacCHYECKHE JabopaTOpHbIE pabOThI
BBEJICHBI AJIEMEHTBI HAYYHOT'O MCCIIEJOBAHUs, KAK-TO:

a) CaMOCTOSTEIBHO TI0100paTh PEAKTUBHI JIJIS IIPOBEACHUS TOW WM HHOW PeaKIlnu;

0) 00BACHUTH MPOTEKAHUE OJIHOM peaklMy U He MPOTEKaHWEe IPYrol, Ha MEPBBIN B3I
1oJ00HOH, peaKIu;

B) Mpe/acKa3aTh MPAKTHUYECKOE 3HAYCHHE TOW WM WHOM peaklMu, COMPOBOXKIAIOIIeHCS
HEOOBIYHBIM 3P (HEeKTOM, U T. 1.

[ToAroToBKy K KaxK7o J1abopaTOpHOU paboTe CTYACHT JI0JDKEH HayaTh C 03HAKOMIICHHUS C
IIJIAHOM 3aHATHSA, KOTOPBIN OTPAKAET COACPKAHUE ITPEAJIOKEHHON TEMBI.

[Tocne BbIMOTHEHHS Kaxa0i IJabopaTopHOW pabOThl CTYAEHT O(OpMIISET OTYET, B
KOTOPOM YKa3bIBAIOTCS €M PalbOThI, XOA pabOThl, JAeTCs PUCYHOK M ONHMCAHWUE YCTAaHOBKH,
TabJIMIa YUCTICHHBIX PE3yJIbTaTOB, BBIYMCICHUS U BBIBOIBI.

[Ipu oneHuBaHUM J1aOOPATOPHBIX PAOOT YUUTHIBAETCS CIIEAYIOIEE:

- KayeCTBO BBIMOJIHEHHUS] HKCIIEPUMEHTAIbHO-TIPAKTUYECKOW dYacTh pabdoThl U
CTENEHb COOTBETCTBUS PE3YJIbTATOB PaOOTHI 3aJaHHBIM TPEOOBAHUSM;

- Ka4ecTBO O(OPMIICHHSI OTUETa 0 padoTe;

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPHU 3aIUTE PAOOTHL.

10.4. MeTonnueckne yKa3aHusl 10 CAMOCTOSATEJIbHOI padoTe 00y4aromuxcs

CaMmocTtosiTenbHass paboTra oOecrmeynBaeT MOATOTOBKY OOYdYaromIerocs K ayIuTOPHBIM
3aHATUSAM U MEPONPUSITHIM TEKYIIEro KOHTPOJS M MPOMEKYTOUHON aTTeCTallud MO U3ydaeMoOu
TUCHUIUIMHE. Pe3ynbTaThl 3TOW MOJATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOydYaromierocs Ha
3aHSATUAX W B KA4YE€CTBE BBIMOJHEHHBIX MPAKTHYECKUX 3aJaHUd U JPYrux ¢GoOpM TEKYIIero
KOHTPOJISL.

[Ipu BBITONTHEHUU 3alaHUM JII CAMOCTOSITEILHOM PabOThI PEKOMEHAYyeTCs MpopadoTKa
MaTepUANIOB JIEKIUH MO KaXIOW NIPOUIACHHONM TEME, a TakKe H3YyYEHHE PEKOMEHIYEMOM
JTUTEPATypPHI, IPEACTABICHHON B pazzaene 6.

B mporecce camocTosTenbHONW pabOThl MPU W3YUYEHUU TUCIUIUIMHBI CTYAEHTHI MOTYT
paboTath Ha KOMIBIOTEPE B CIEIUATU3UPOBAHHBIX AYAUTOPHUAX ISl CAMOCTOSITEIHLHON paboThI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTynm uepe3 HMH(POpPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QUOC) u anektporHoi 6udbnnoreunoi cucreme (3bC), rae B 21eKTpOHHOM
BHJIC PaCIoOJIaraloTcs Y4eOHbIE M Y4EOHO-METOAMYECKHE MaTepHasbl, KOTOPbIE MOTYT OBIThH
MCIIONIb30BaHBI JJIsl CAMOCTOSTEIHHON PaOOTHI MPU N3YUEHUU AUCIUTLINHEIL.

Jnst oOydarommxcst Mo 3a04HOM (opMe OOydeHHsI CaMOCTOsATeNIbHas paboTa SIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI J1eATeThHOCTH.

10.5. MeToanueckne yKa3aHus JJIs1 BbINIOJHEHUS] KOHTPOJIbHBIX padoT
[Tpu usyyenun kypca « X MuMUN» MPOBOJUTCS 2 KOHTPOJIbHBIE PAOOTHI .
B xonTponpHyro padory No 1 BXOAAT BOMPOCH MO XUMHYECKOM TEPMOJMHAMHUKE H

XUMHUYECKON KUHETHKE (CKOPOCTh XUMHUYECKHX peakUuid, XUMHUYECKOE paBHOBECHE, BIIMSHHE
TEMIEpAaTypbl Ha CKOPOCTb XHUMHUYECKOW peakuuu U T.1): BapuanT 1 - 28 (mo BeIOOpPY
npenoaasarens) u3 mMetoauueckux ykaszanwii: I.H. bopucosa, A.B. bopucos, FO0.B. barranoga,
B.K. OcmanoB OcCHOBHbIE 3aKOHOMEPHOCTH IPOTEKaHHUd xumuueckux peakuuit. H.Hosropop,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.



B konTpompHyo pabotry Ne 2 BXOIAT BOIMPOCH IO CJEAYIOIMIMM TEMaM: CIIOCOOBI
BBIPQKEHUSI KOHLEHTPALMM PacTBOPOB M CBOMCTBA pacTBOPOB IEKTPOJIIUTOB: BapuaHT 1-30 (1o
BbIOOpY mpenojasarens) U3 Metoaudeckux ykaszaHui: A.B. Bopucos, A.J[. Camconosa, I'.H.
bopucosa Kontponbusle 3aganus no treme pactsopsl. H.Hoeropon, HI'TY um. P.E. Anekceesa.
2017. 14 c.

11. OHUEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCIUIIJINHBI

Tunosble KOHTPOJIbHBIE 32JaHUS WJIN MHbIE MATEPUAJIbI, HEOOXOAUMBIE 1/l OLEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/l€e TEKYILIEro KOHTPOJISAA yCIIeBA€MOCTH

Bonpocel, nHAMBUAYaIbHBIE 3aaHUS] U 33]1a4M [IPEICTABICHBl B METOINYECKUX YKA3aHUAX
K IPaKTHYECKUM M JabopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBineHHbIX B 11. 6.3.

Ilpumepvr munoswvix 3a0anuil:

11.1.1. TunoBsble 3a1aHNS K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM

3ansTne Ne 24 (2 yaca)
CkopocTh XUMHYECKHX peaknuii. XuMH4eckoe paBHoBecHe. Pemenne 3a1au

1. WuauBunyanbHOE peUIEHHE 3aJaud [0 XHMHUYECKOH KHHETHKe (IO BBIOOpPY
npenojiaBaTenss M3 METOAMUYECKUX YKa3aHUM K J1a0opaTOpHBIM U IMPAKTHUYECKUM 3aHATHUSAM:
barranosa 1O0.B., bopucosa I'.H., bopucoB. A.A. u ap. «CKOpPOCTh XMMHUYECKUX pEaKLUil.
Xumudeckoe pasHoBecre» H. Hosropox, HI'TY um. P.E. Anekceesa. 2009. 37 c.)

THUITOBBIE 3ATAY:

1. Bo cKkOJBbKO pa3 U3MEHHUTCSA CKOPOCTh MPSAMON peakiiuu
(peaKIuio CYNTATh JIEMEHTAPHOW) TIPY H3MEHEHUH JIABJICHUS B N
pas?

a) 2C(1B) + Ha(r) 2 CaHa(T);

0) 2CO(1) + Oy(T) 2 2C0Oy(1)

B) 2C(1B) + O2(1) 2 2CO(1);

r) 2NO(r) + Cly(r) 2 2NOCI(1)

x) CO(r) + HoO(r) 2 Ha(r) + CO(1);
e) C(1B) + 2H(1) 2 CHay(T)

k) PCls(r) 2 PCl3(r) + Cly(r) ;

2.Bo ckonbKO pa3 HaJ0 YBEIMYUTH JaBJIEHUE B COCYJIE, YTOOBI CKOPOCTh peaKuu

Ha(r) + Ix(r) = 2HI(r) Bo3pocna B 100 pa3?

3. Peakuus uner mo ypaBHeHHo 2NO(T) + O2(r) 2 2NOy(r). HauanbHble KOHIIEHTpAINH
pearupytomux Bemect O0bu1u [NO] =0,8 moinp/it; [O2] = 0,6 monws/n. Kak u3MeHUTCS CKOPOCTH
pEaKIMU, eCIM KOHIEHTPALHIO KUCIopoJa yBenuuuTh 10 0,9 MoJb/1, a KOHIIEHTPALUIO OKCHIA
aszora 70 1,2 mons/n (T=const)?

4. Cxopocts peakiuu Ho(r) + Ix(r) 2 2HI(r) npu [Hz] = 0,5Mouns/n u [I2] = 0,3 monb/n paBHa
0,018 monb/ 1-MuH. PaccunTaTh KOHCTaHTY CKOPOCTHU IPSIMON PEAKIIUH.

5. Ckopocts peakinu 2NO(T) + O2(t) 2 2NOy(1) pu [NO] = 0,3monb/11; [O2] = 0,15 mMons/n
paBHa 1,2 -10® monb/1-c. Paccunrarh KOHCTAHTY CKOPOCTH.

6. Koncranra ckopoctu peakiuu oopasosanus HI u3 mpocteix Bemects npu 781K pasna 0,16.
Yemy paBHa  CKOpOCTh  pEaKkUMd B  HayaJbHBII  MOMEHT  BpEMEHHM,  KOTjJa:
a) [Io] = 0,05 moms/m; [Hz] = 0,09 monw/; [HI] = 0 moms/nb; 6) koraa ycmeno obpaszoBarbes 0,04
moib/1 HI

7. Koncranra ckopoctu peakuuu 2NO(T) + Oz(r) @ N2O4(T) mpu HEKOTOpO# Temriieparype
pasua 0,5-10% 1% /mon’-c. Paccunrats ckopocts peakuun: a) mpu [NO] = 0,8 mons/x1, [O;] = 0,6
Moub/im; [N2O4] = 0 wmonb/;; 6) dYepe3 HEKOTOPBIA MPOMEKYTOK BpPEMEHH, 3a KOTOPBIi
npopearuposaio 0,2 MOJIb/JI KUCIOPOAA.




8. Paznoxxenue N>O Ha MOBEPXHOCTH 30JI0TA MPHU BBICOKUX TEMIIEpPATypax IMPOTEKAET IO
ypaBaeHHI0 2N,0(T) 2 2N,(T) + O2(T). KoHcTanTa cKOpoCTH JaHHOW peakIuu paBHA 5-10°
JI'MOJIb + MUH ™ npu 1173K. Havansnas kornenTpanus [NoO] = 3,2 momaw/i. Onpenenure

CKOPOCTh pPEaKIUMu MpH 3aJaHHON TeMmIeparype B HayaJbHbIi MOMEHT BPEMEHH U B TOT
MOMEHT, Kora pasioxurcs 25% N,O.

9. Kakoii 1omkHa OBITH SHEPTUS AKTUBAIUH, YTOOBI CKOPOCTh PEAKIINH YBEIWYHMIIACH B 3 pasa
npu Bo3pactanuu temmepatypsl oT 300 1o 310K?

10. DHeprusi akTHBAIMK MPOIIECCA TEPMUYECKOTO PA3TOKEHUST HOTUCTOrO BOAOPOJA paBHA
198 x/Ix/moub. Kakast 1oyt Mosiekyn 001aiaeT JOCTaTOYHOW SHEpTrUei, 4TOObI BCTYIIUTH B ATY

Peaxuuto npu temmneparype S00K?

11. Jnsa peakuuu COCly(r) 2 CO(r) + Cla(r) xoHCcTaHTHI ckopoctu mipu 665K m 745K
COOTBETCTBEHHO PABHbI 0,53-10'2 u 76,6 102. Berauciuts SHEPIUI0 AKTUBALUH.

12. Bo CcKOJIBKO pa3 yBEIUYHUTCS CKOPOCTh peakiuu, eciid npu temmeparype S00K ee sneprus
aKTHBAIMH, 32 CYET BBEJICHUS B PEAKIIMOHHYIO CpEey KaTaln3aTopa, yMEHBIIUTCS Ha
a) 4 x/[x/moinb;0) 8kJx/Momnb; B) 12x/[x/Moub; ) 16K x/Moib; 1) 20k /[x/Moib;e) 30k /[K/MOb;
K) 35k ]x/Moub; 3) 40k /Ix/Moib; 1) 45K J>K/MOJTb.

13. [Ins cnenyrommx oOpaTUMBIX MPOLIECCOB:

a) Na(r) + 3Hy(r) 2 2NHs(r)

0) Hy(r) + Cl, (r) 2 2HCI(1)

B) N204(r) 2 2NOx(T)

r) CO(r) + HO(r) 2 Hay(r) + CO2(1)

1) CHa(r)+ 202(r) 2 CO2(r) + 2H20(1)

e) C(1B) + O2(r) 2 COy(1)

1) 3anucars MaTeMaTHUECKHE BbIpaXeHUs: KOHCTaHT paBHoBecus K¢ u Ky,

2) Berunciute cootHomenue Mexay K u K, mpu 25%C;

3) Ucnonp3ys TabiuIlbl TEPMOIMHAMUYECKUX BEIMYMH HAWTH 3HayeHue K.

14. Tlo IaHHBIM 3HAYCHWSM KOHCTAHT paBHOBecHsi HaiTH 3HaueHms AG® XuMmgecknx
peaKuuu.

Ne ITpouecc T,K K,

1 C(1B) + O2(r) 2 COx(r) 1300 4,17-10"
2 N,04(r) 2 2NO,(r) 298 0.141

3 N2(r) + 3H2(r) 2 2NHs(r) 298 6.3:10°

4 SOx(r) + 1/204(r) 2 SO3(r) 298 1.7-10%
5 Ha(r) + Dy(r) 2 2HD(r) 670 3,78

15. Jins peakimu Hy(r) 2 2H(r) K, = 1,52:107 mpur 1800K u K, = 3,10-10° mpu 2000K. Ha
OCHOBaHUU 3THUX JaHHBIX onpeaenuTs 3Hak AH peaxuu. ( AH> 0 o AH<0).

16. Peakumst  xJIOpUpOBaHHMSI ~ MOHOOKCHIA  yriepoja  MpOTeKaeT T0  CXeMe:
CO(r) + Cly(r) 2 COCly(r). Ucxonnbie kounentpanuu CO u Cl, 6butd, cooTBeTcTBeHHO, 0,5 M
0,2 Momnb/1. BEIUMCANTH KOHIIEHTPALIUK BCEX BEUIECTB B MOMEHT BPEMEHH, KOT/Ia KOHIEHTPAIUs
xyopa crana 0,1 Mosb/m.

17. Paccuurarh koHcTaHTy paBHOBecus Kc peakiuu NoOy (T) 2 2NO,(T), ecnin ucxoaHast
koH1eHTpanus N,O, paBHa 0,02 MOJIB/T 1 K MOMEHTY paBHOBecHs ITpopearupoBaiio 60%
3TOTO KOJIMYECTBA.

18. NoaucThIil BOJOpOI IpU HarpeBaHuu auccormupyet mo ypasaenuto 2HI (1) 2 Ha(r) +
Io(r). IIpu Hexotopoii Temneparype K. = 1,64. Paccunrars xonuuectBo HI (B mpouenTax),
MOJIBEPTILEECs TMCCOLMALNY MTPU JaHHOU TeMIepaType, €ClIU ero UCXO0IHask KOHIEHTpaIus
cocraBisiia 4 MOJIb/I.

19. KoncranTa paBHoBecus peakuuu Ha(r) + Ip(r) 2 2HI(r) mpu HEKoTOpO# TemnepaType paBHa
50. CkoabKO MOJIEH HOIUCTOrO BOAOPOIA MOIYUUTCS, €CIIM HAIPETh A0 ATOM TeMIEpaTyphl B
3aMKHYTOM cocyze oosemoM 11 0,5 mosneii Bonopona u 1 Mosb noga?



20. ITpu narpeBanuu cmecu CO; 1 Hy B 3aKphITOM COCYJIe YCTAaHOBHIIOCH PABHOBECHE CO,
(r)+ Hy (r) 2 CO(r) + H2O(r). ITpu T=1123K Kc = 1. Cxonbko MoJiel TUOKCHIa yriiepoaa Hajlo
B35Th Ha | MOJb Bogopoaa, 4Todsl 70% mociieiHero npeBpaTuioch B BOIY?

21. BBIUHCIINTG CTENEHD JUCCOManuu (0 ) MojieKyisipHoro xiaopa Ha atomsl Cly(r) 2 2CI(1),
ecim Ke =4,2:10* , a nexonnas KOHIICHTpAIMs MOJICKYJIIPHOTO XJjiopa coctaiisiia 0,5 MoJIb/ 1.
22. Tlpu 250°C ans nporecca PCls (1) 2 PCls(r) + Cly(r) Ke= 0,041. Cxoabko moneit PCls npu
3TOM TeMmeparype ObUIO MOMEIIEHO B JUTPOBBINA COCY, €CIIM B MOMEHT PaBHOBECHS
KOHIIEHTpauus xjopa osuta 0,1 Mosb/m.

23. Kak u3MeHuTCs AaBlieHuE K MOMEHTY HACTYIICHUSI PABHOBECHUS B CUCTEME

N204(r) 2 2NOy(T) npu NOCTOSHHON TeMIepaType, eciiu ucxoaHasi KonueHTpauus NoOy
COCTaBJIsIa 2 MOJIb/J, U K MOMEHTY HACTYIUIEHUSI COCTOSTHUSI paBHOBECHS IipopearupoBaio 25%
OT MEPBOHAYAIBHOTO €T0 KOJIn4YecTBa?

24. Peaxmus npotekaet o ypasHeHHto 4HCI(T) + O,(r) 2 2H,0(r) + 2Cly(T). Yepes HekoTopoe
BpeMsl IOCIIe Havyalla peaKkI[ui KOHIIEHTPAIMK YYaCTBYIOIIUX B HEH BEIIECTB

cranu [HCI] = 0,85 momnw/i; [O2] = 0,44 moaw/a; [Cly] = 0,30 monw/n. Kakumu ObLIn
koHueHtpanuu HCl u O, B Havane peakiuu?

25. KoncranTa paBHoBecus peakunu No(T) + 3Ha(r) 2 2 NH3(r) Ke=0,1 npu 673K. PaBHOBecHbIe
koHueHTpanuu [Hy] = 0,6 mons/i; [NH3] = 0,18 Mounb/n. Beraucnuth Ha4anpHyO

Y PaBHOBECHYIO KOHIICHTPAIIMH a30Ta.

26. PaBHOBecHbIe KOHIIEHTpamwu yaacTHUKOB peakiuu CO(r) + H20 (1) 2 Hy (1) + CO» (1)
obun: [CO] = 0,02 mons/i; [H20] = 0,32 mouns/it; [Hz] = 0,08 mons/i; [CO2] = 0,08 moib/i.
Kakumu cranyT paBHOBECHBIE KOHIIEHTPAIIMH BCEX KOMIIOHEHTOB I1OCJIE CABUTa PAaBHOBECHS,
BBI3BAaHHOTO yBelnueHueM koHreHTpauuu CO B 2 paza?

27. Imeetcst cuctema, B KOTOpoit mporekaet peakius AgyO (TB) 2 2Ag(TB) + 1/204(T)

AH 5 = 32,2 kJx. Kak ckaxkeTcst Ha KOHIIEHTpalH KUCI0PO/Ia HaJl MOBEPXHOCThIO TBEPIOM
¢a3bl: a) BBeJIEHUE TOMOTHUTENBLHOTO KonndyecTBa Ag,O; 0) MOBBIIIEHNE TEMIIEPaTyphI?

28. Jlns peakuuu 3Fe(TB) + 4H,0(1) 2 FezO4(TB) + 4Hy(T) AHC05 = -148 4k JI. YKa3aTh, KaK
OyZIeT cKka3bpIBaThCsl Ha KOHIIEHTPAILIMK BOJOPO/ia B PABHOBECHON CMECH: a) TIOBBIIIICHHE
TeMIlepaTyphl; 0) yBeTUYeHHUE OOIIETO JaBICHUS; B) YBEIMUYEHUE BECOBOTO KOJIMUECTBA Keje3a; I)
BBEJICHUE JIOTIOTHUTEILHOTO KOIMYECTBA BOASHOTO Mapa; /1) KaKk COOTHOCITCS SHEPTUU
aKTHBAIIMU TIPSIMOTO M 00OpaTHOTO mpoiecca’?

29. Jlana o6parumast peakrms: 4HCI(r) + O4(r) 2 2H,0(r) + 2Clo(r) AH 208= -112,24 kJIx. Kax
MOBJIUSAIOT Ha PABHOBECHYIO KOHIICHTPAIIMIO XJIOpa CIEAYIONUE H3MEHEHUS:

a) TIOBBILIIEHUE TEMIIEPATyphI; 0) yBEeIMUYECHHE OOIIETO JAABJICHHS; B) YBEIIMUCHUE KOHIICHTPALIUN
KHCTIOPO/1a; T) yBeNWYeHHEe 00beMa PEaKIIMOHHOTO COCY/1a; ) BBEJICHUE KaTaln3aTopa.

30. Jms o6patumoit peakuuu SO(T) + 1/202(T) 2 SO3(T) AH%qg = -95,6 k][’ , OTBETHTD Ha
BOMPOCHI: ) YTO MO’KHO CKa3aTh O COOTHOIICHUU YHEPTHI aKTHBAIMH MIPSMOTO U 00paTHOTO
MIPOIIECCOB; 0) KaK CKa)KETCS Ha KOHIIEHTPAIMU JUOKCH]IA CEPhl BBEJICHHE JOMOJHUTEITHBHOTO
KOJIMUECTBA KUCIOPO/a; B) U3SMEHHUTCS JI KOHIIEHTPALIUS TPHOKCHIA CEPhI MIPU YBETUUYECHUN
obuiero nasneHus (T=const); r) KaKk U3MEHUTCS KOHIIEHTPAIHs KUCIOPOAa MPH MOBIIICHUN
TEMIEPATYPHhI; 1) Ky/la CMECTUTCSI pABHOBECHUE MPHU YBETUYCHUH 00beMa PeaKIIMOHHOTO COCY/Ia;
€) CKaKeTCs JIM Ha PABHOBECHOW KOHIICHTPAIIMH TPHOKCHIA CEPBI BBEJICHUE B PEAKIIHOHHYIO
CMecCh KaTanuzaropa?

31.Mcnons3ys TaOIMYHBIC TaHHBIC, PACCYUTATH AHozgg , ¥ C y4eToM 3Haka (A Hozgg)Xp
OTIpeIeNIUTh, KaK OTPA3UTCS HA TIOJIOKEHUH PAaBHOBECHS MOBHIIICHNUE TeMIIEpaTyphl. B kakom
HaIPaBJICHUU CMECTUTHCS PABHOBECHE , €CITH MPH | =CONSt yBEIMYUTHL BHEIIHEE AaBJICHUE?

a) 250,(T) + Oy(r) 2 2S03(1)

0) H,S(r) 2 H2(T) + Spom0.

B) H(1) + Bry(r) 2 2HBr(1)

1) C(rpadut) + 2H(r) 2 CHy(T)

1) Cz Hy(r) 2 C Ha(r) + Ha(r)



e) 2C(rp) + H2(r) 2 CoHa(1)

11.1.2. TunoBble 3a1aHusl ISl JIAaOOPATOPHBIX padoT
JlabopaTopHoe 3ansiTue Ne 1 (2 yaca)

OnpenesieHne 3KBUBAJIEHTHOM MaccChl MeTaJL1a
THUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. llens pabGoTh
2. IlopsimoK BBITIOJIHEHHS pabOThI
3. O6paboTKa 3KCIIEPUMEHTAIBHBIX JAaHHBIX
4. Ananu3 pe3ynbTaToB
5. Cxema yCcTaHOBKH
6. HaiiTu sxBUBaneHTHYIO Maccy cepbl B coenaeHusx H,S; SO3; FeSO,; CuSO:s.
7. OT 4ero 3aBUCUT SKBUBAJIEHT XUMHUYECKOIO 3JIeMEHTa: 1) OT BaJlEHTHOCTH; 2) Bcernaa

SIBJISIETCSI IOCTOSIHHOW BEJIMYMHOM.

8. Uemy paBeH 00beM | MOJIb MI€ANBbHOTO Ta3a mpu 25 OC u nmaBjieHnd 1 atMm, Macca ero
SKBHBaJIeHTa — 29,65 r/mMonb. Uemy paBHBI BaJ€HTHOCTh U aTOMHas Macca MeTaiia, KaKoW 3TO
Merami?

9. Ompenenuth SKBUBAIICHTHYIO Maccy Mmertaiia, eciu 0,4 T ero BBITECHWIH U3 BOJbI 624
miaH; ipu 470 °C u 743 mm pr. cr.?

10. 0,36 T metayuia o6pazyrot 0,68 r okcuaa. OnpeeuTh SKBUBAICHT METAJLIA.

11. Mblbsik oOpa3yer ABa OKCHJIA, U3 KOTOPBIX OAMH COAEPXKUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) mbimbaka. OnpeaenuTh 3KBUBAJICHTHBIE MACChl MBIIIbsAKA B 000MX
cinydasix. Hanmrcats popmysibl COOTBETCTBYIOIIMX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAJICHTOB, JIaTh €T0 MAaTEMaTHYECKOE BhIpAKEHHE.

13. Kak omnpengenutb 53KBHBAJIEHT OKCUIA, €CIM M3BECTEH OJKBHBAJICHT DJJIEMEHTA,

COEJIMHMBIIETOCS C KUCTOPOAOM?

14. Jlatb onpeneneHus 3KBUBAJICHTA 3JIEMEHTA, SKBUBAJIEHTHOW MacCChI.

15. Haiitn SKBUBaJICHTHYO Maccy Maprania B coequaeHusx: Mn(OH)4; KoMnQOy4; MNnSO;.

16. Cxonbko 3xBuBasieHTOB coaepxutcs B 200 r CaCOgz; B 400 r NaOH?

11.1.3.TunoBbie Bonpockl (3agaHus) 1Jis YCTHOTO (MMCHMEHHOI0) OMpoca
JIEKIIUSA Ne 5
3aBucuMoOCTDH CKOpOCTH peakuuy oT Temmneparypsl. [lpuanun Jle-Illarease

THUIIOBBIE BOITPOCbI JIAA TI'PYHIIOBOI'O OBCYXJIEHUA HA
JIEKIITMOHHBIX 3AHATUAX:

1. Kak 3aBHCHT CKOPOCTh XMMHYECKOM PEAKIIMU OT KOHIICHTPALIMH PEarupyrolInX BEIIECTB
JUISL CIIOXKHBIX peaknni?

2. Hanmumure nuddepeHnnanbHoe KHHETHYECKOE YPaBHEHNE PEAKITHH.

3. Uro Ha3bIBAIOT MOpAAKOM peakuuu? Kak 3KCIEepUMEHTaIbHO OINPEAEISIOT MOPSAIOK
peaxkuy Mo JaHHOMY BELECTBY?

4. Kak u3MEHAIOTCSA KOHLEHTPALlUM BEUIECTB BO BPEMEHM IO MEPE MPOXOKICHUS
peakuuu? Hanummre MHTErpagbHOE KWHETUYECKOE YPAaBHEHUE JJIs PEAKIIUH IEPBOTO MOPSAKA.

5. Or xakux (aKTOpOB 3aBUCUT CKOPOCTh XHUMHUYECKOW pPEaKIHWU B TIETEPOr€HHBIX
cucremax?



6. Kak 1 moueMy 3aBHUCHUT CKOpPOCTb peakuuu OT TemnepaTypbl? Hanumure ypaBHEHHE
Appennyca. KakoB ¢usmueckuil cMbIcn KOHCTAaHT ypaBHeHus? Kakue skcrepuMeHTaIbHBIC
JTAaHHbIE HEOOXOAUMBI ISl pacuyeTa SHEPTrHUH aKTUBAIIUH?

11.1.4. TunoBblie TEeCTOBLIE 3aaHU

Tema «OCHOBHBIE M0JI0KEHNS, 3JIEMEHTbI XUMHY€eCKOI TePMOIUHAMMKHU U TeIIOBbIe
3¢ deKThl XMMHUYECKUX PeaKkmuiin»
1. TemmoBoii 3¢ (hHeKT peakuu XapaKTEePU3yeTCsl K3MEHEHHEM
1) sHTpONIHH;
2) SHTAJIBIINY;
3) NOBBILIEHUEM TEMIIEPATYPHI;
4) BHyTpEHHEHN SHEPIUH.
2. Peakuus mpoTekaeT caMONPOU3BOIBHO B MPSIMOM HAIIPABICHHUH, €CITH
1) AH<O0;
2) AG<O0;
3) AS>0;
4) AH>0.
3. DHTpomnus SIBISETCS XapaKTePUCTUKON
1) TEmIOTHI CUCTEMBI;
2) Gecriopsiika CUCTEMBI,
3) noTeHIMaNbHON YHEPTUU CUCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. Tennoo#i 3¢ ekt peakuu 3aBUCUTE OT
1) TeMnepaTypsl OKpy>Karomien cpebl;
2) naBIEHUS B CHCTEME;
3) HaYaTbHOTO ¥ KOHEYHOT'O COCTOSIHUSI CHCTEMBI;
4) myTH NpOTEKaHUS PeaKIUH.
5. B xoze peakuuu MpOMCXOANT BBIJIEIIEHUE ra3a — CHCTEMa PaCIINPSETCS, IPU ITOM €€
1) suTpomnus ymenbinaercs (AS<0);
2) suTanbnus yBenuuuaercs (AH>0);
3) suTponus Bo3pactaet (AS>0);
4) BHyTpeHHss dHeprus ymenbuiaercs (AU<O0).
6. s xakoit peakuuu ASxp >0?
1) CaCO; (k)=CaO(x)+ COy(1);
2) 250, (r)+ O2(r)=2S05(T);
3) la(r)+ Ha(r) = oHI(1);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peaknus mpoTekaeT caMOIPOM3BOJIBHO IPU TeMmeparype Huxke paBHoBecHOU ( T<T)), B
cilydae eciu
1) AH<0, AS<O0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakums mnporexkaeT CcaMONPOM3BOJIBHO IIPH TEMIIEpaTypax BbIIE TeMIEpaTypbl
paBHOBECHSI B CIIy4ae €Cliu



1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, pEaKIIHsl HE BO3MOXKHA IPH JIFOOOH TeMIlepaType B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<O0.
10. Peaxmust mpoTeKaeT caMOIIPOM3BOJILHO MTPH JTI000i TemMIreparype B ciiydyae
1) AH<0, AS>0;
2) AH<0, AS<O0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peaknus siBisieTCs 9K30TEPMHUUECKOM, €CIIi
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peaknusi MpoOTEKaET C MOTJIOMICHUEM TeIlIa, €CITN
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cuctema HaxXoUTCs B PABHOBECHUH, €CIIH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cUCTeMBbI NOBBIILIACTCS IPU
1) KoHJIeH AUy Mapa;
2) KATIEHUH KMIKOCTH;
3) KpUCTAJIM3AIUU )KUJKOCTH;
4) ocaxaCHNH.
15. DHTpONUS cUCTEMBl YMEHbILIAETCS MpU
1) kpucTaIIH3AINH;
2) n1aBJICHUN;
3) BO3rOHKE;
4) pacTBOpEHHH.
16. Peaxnus mporexaer no ypasHenuto 2 HCl) + Cagy = CaClyy) + Hagy. Cxomnbko momneit
HCI Bcrynmino B peakuuto, eciu Boiienuioch 152,88 k/Ix Teria?
1) 1 monp;
2) 0,25 moub ;
3) 0,5 momnp; 4
4) 1,5 MoB.



17. Duranenus obpazoBanusi FeOcocraBnser -265 k/[x/Monb. CKOMBKO TETUIa BBIACITHUTCS,
eciu obpasyercs 144 T okcupa xemnesza?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xx;
4) 488 xJIx.
18. Cormacno 1 cnencTBuro 3akoHa ['ecca TemmoBoi 23GdeKT peakiuu
Fezo3(K) +3 CO(F) =2 FE(K) +3 COz(r) paBeH
1) AH%p = - 240,18 kJIx;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4) AH%p = - 226,9 kJ[x.
19. Durponus cucremsl B xoze peakiuu Na,COs = NayO() + COy(ry yBennuuBaercs, T.K.
1) o6pasyercs ras;
2) peakiusi CaMOIPOU3BOJIbHAS;
3) oOpa3zyeTrcs OKCU HATPHS;
4) oOpa3yroTcs 1Ba OKCUJA.
20. Omnpenenute TemnoBoi apdext cropanus KUIKoro CSy(, 10 00pazoBaHMs Ta3000pa3HbIX
CO;z u SO3.
1) - 602 x/Ix;
2) 635,2 xJIx;
3) — 635,2 kJIx;
4) 602 xJIx.
21. PeakmmssNO(r) + Oy(r) =2NOa(r) mnpu cTaHZAPTHBIX YCIOBUSX TMPOTEKAET
CaMOIIPOU3BOJILHO B MPSMOM HAMpaBICHHUH, T.K.
1) AG =-107,31k/1x;
2) AGxp = - 58,2 xJIk;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 xJIx.
22. Peakuus C(rpagur) + COz(r) = 2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AGOXp =-2574 x]Ix;
2) AGOXp =257; xJIx;
3) AG’xp = 120,2 kJIx;
4) AG%p = -120,2 kJIxk.
23. Peakius aBisieTca SHIOTEPMUYECKOM, €CITU
1)AH<O0;
2) AG<0;
3) AH>0;
4) AS>0.
24. Tlomydyenue nuHka uaet no peakuud ZNOw) + Cupagur)y = ZNw) + CO(py. Cronpko Temna
MOTJIOTUTKCS, PU 0Opa3oBanuu 1 T uHKa?
a) 3700 x/Ix;
0) 1500 x/[x/moub;
B) 3700 xIx/mMoub;
r)3,7-10%k .



25. Ilpu oxucnenun 10,8 T cepebpa Bwimenmnochk 1,58 kJ/Ix Terura. Haiitu sHTamenuio
obpa3oBaHus OKcHa cepedpa AH006p(AggO).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/Mo7b ;
r) 44,8 xJ]x .
26. DHTANBIUS 00pa30BaHUS aMMHAKa (AH006P(N Hs)) cocraBnser — 46,19 k/[x/mons. Kakoii
00beM a3oTa (H.y.) BCTYIUT B peakiuio, eciiv Boiaenurcs 18,41 k/[x TermnoTst?
a) 4,46 m,
6) 4,46 m*;
B) 3,98 m;
r) 4,46 M.
27. Onpenenute n3MeHenue >Heprun ['nb66ca peakuun CHapy + lory = CHalo + Hly pu
CTaH/JapTHBIX YCIOBHIX. BO3MOXHO 71 IpOTEKaHUE peakiuy (CT.y.)
a)AG’xp= 39,49k [k, HEBO3MOKHO;
6) AGxp = - 39,49 kJ[)X, BO3BMOXKHO;
B) AGoxp = - 43, 8 k/I>x/M0JIb, BO3MOXKHO;
) AG%xp = 45,5 KJIXK, HEBO3MOXKHO
28. Omnpenenure u3MeHeHue 3Heprun ['mOOca M HampaBlieHHE NPOTEKAHUS PEAKIHUH IPU
cTaHAapTHBIX yelnoBUSIX. MNOyy + 2Cpagur) = MN + 2 COp.
a)AG’xp= 192 kJI) B 06paTHOM HAIIPABICHUN;
0) AGOXp =— 192 x/Ix, B IpsIMOM HaIpaBJICHUU;
B) AGOXp = 384 k/I)x/Mou1b, B IPSIMOM HarpaBJIeHUH;
r) AGOXp =—259 x/Ix, B IpsIMOM HaIlpaBJICHUH.
29. Peakmus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COy. Onpenenure
M3MEHEHHE YHTPONNH TpH cT.y. OGBICHHTE XapakTep m3MeHeHmns AS’xp.
a) AS’xp = 360,82 JI/K; yBeIHInNBACTCS ,T.K. BBIICISCTCS Ta3;
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercsi KpeMHHUIA;
B) ASOXp =-360,82 Ix/K ymeHnbI1aercs, T.K. 00pa3yroTcs 60s1ee IpocTble MOJIEKYJIbI;
r) AS’xp =0 J/K He H3MeHsIeTCs, T.K. He H3MEHSCTCS KOJTMYECTBO BEIIECTBA B XOJIC
pEaKINH.

11.1.5. TunoBble 3agaHus I KOHTPOJbLHOH PadoThI

KOHTPOJIBHAS PABOTA Ne 1

TEMA «OCHOBHBIE 3AKOHOMEPHOCTH ITPOTEKAHUS PEAKIIA»
Bapuant Nel
Has peakunu 2CO¢y + 2H, ) = CHy(y + CO2 () OnpeiennTs:
1) rOMOreHHOM UM TeTEPOTEHHOM SBIISIETCS JaHHAsI CUCTEMA;
2) TeruoBoi 3 PexT peaknu; FK30- WIKA IHAOTEPMUUYECKON OHA SBISETCS,
3) reruioBoii addexT peakiuu B pacuere Ha 67,21 CO;
4) u3MeHeHue BHyTpeHHel sHeprun cuctembl (AUsgs);
5) HanpaBieHUE NMPOTEKaHMs Mpoliecca NPy cTaHAApTHBIX ycnoBuax U 1000K;
6) BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTb IPSAMOW PEaKIMU NpPU MOBBILICHUM JaBJIEHHUS B 2

pasa,

7) B KaKOM HalpaBJIEHUU CMECTUTCSI paBHOBECHE TIPOLIecca MPH MOBBILICHNUH 1aBICHHUS;



8) 3amMIInTe MaTeMaTHYeCKHE BeIpakeHUs: KOHCTAHT K, u K; kakoe cooTHomenune mexay K

u Kg;

9) paBHOBeCHbIC KOHIICHTPAIIMM BELIECTB, €clM HaudajdbHble KoHueHTpauu CO u Hp

cooTBeTCTBEHHO ObUIM paBHbI 0,2 u 0,4 MOJIB/II U K MOMEHTY paBHOBecHs Ipopearuposaino 20%
ucxonnoro konmmyectsa CO. OTBeTH 000CHOBATH.

Bapuant Ne2

Hust peakuuu CaCOs) = CaOgg+ CO;y(ry Onpenenurs:

1) 3K30- WK SHIOTEPMUYECKOMN SIBIISETCS JaHHAs PEAKIIMS;

2) ternoBoil a3ddexT peakuun B pacuere Ha 11,251 COyp;

3) ¢ yBeNMYEHHEM WM YMEHBIICHHWEM OSHTPONUH TPOTEKAET MPOIECC; YeM BBI3BAHO

HN3MCHCHHUEC SHTPOIINU,

4) TteMmmeparypy, BbILIE KOTOPOW IPOLECC Ppa3jIOKEHUs KapOOHaTa KaibLUsl CTAHOBUTCS

BO3MOXXHBIM; 3a Cu€T Kakoro Qaxkrtopa (PHTAIBIUIHOTO WM HHTPONHUMHOTO) BO3MOKHO
CaMOIIPOU3BOJIBHOE NPOTEKAHHUE PEAKIUY;

K;

5) TOMOTEHHOM WJIM TeTEPOTCHHOI SIBISIETCS JaHHAS PEaKIus;
6) B KaKOM HalpaBJICHUM CMELIAeTCs paBHOBECHE ITpoLiecca:

a) MPU TMOBBIIICHUHU JaBJICHUS;

0) Mpu HarpeBaHUU;

B) MpU yBeNu4YeHUH BecoBoro konnyectsa CaCOs.
7) 3anuIIMTe MateMaTudeckue BeIpaxkeHus KOHCTaHT K, u K. n cootnomennsa mexny K, u K;
8) BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTH MPSMOI peakiiuy Mpy MOBBIIICHUH JaBJICHUS B 5 pas;
9) sHeprust akTUBALMK NPSIMON UM 00paTHOM peakuu OoJIbLIE.
OTBeThl 000CHOBATb.

Bapuant Ne3

Hus peakunu COpy + HoO = CO; (1) + Hy () onpeiennTs:

1) TernoBoit 3¢ (hekT XUMUUECKOH peakinu;

2) TeruioBoii a3 dexT peakuuu B pacuere Ha 2 Mmonb Hy; 1 1 CO;

3) BO3MO>XKHOCTb €€ CaMOINIPOU3BOIBHOTO MPOTEKAHUSI TPU CTAHJAPTHBIX ycloBUsX U ripu 1000

4) SHTaNBOMMHBIA WM SHTPONUUHBIA (akTop OyHeT OINpeleNsoUMM B HaIlpaBlIeHUH

npotekanus mpoiecca npu 298 u 1000K;

5) roMOTreHHO! WK TeTepOTreHHOM SIBIIIETCS JaHHAs CHCTEMa,
6) B KaKOoM HalpaBJIEHMU CMEUIaeTcs paBHOBECHE MpoIlecca PU HarpeBaHUU; YBEIUUUBAETCS

HJIM YMCHBIIACTCA ITPU 3TOM KOHCTAHTA PABHOBCCHA PCAKIINU,

7) BO CKOJBKO pPa3 M3MEHHUTCS CKOPOCTb MpPSIMOM pEaKIUH IMpU TOBBIIICHUU IaBJICHUS B

CHCTEME B 2 pasa; BJIUACT JIM TOBBIMICHUC NJABJICHUA Ha CMCILICHNUEC PABHOBCCHS ITPOLICCCA,

8) 3anuIuTe MaTeMaTHYeCKHe BoIpaxkeHust KOHCTaHT K, u K; cootnomenne mexny K, u K;
9) kakuMu OyIyT paBHOBECHBIE KOHIIEHTPAIIUU BEIIECTB, €CJIM HayalbHble KoHIeHTparuu CO

u H>O cootBerctBerHo paBubl 0,2 u 0,4 MOJB/TT 1 K MOMEHTY paBHOBecHs mpopearupoBaio 40 %
ucxojnoro konuuectsa CO.

OTBeTHI 000CHOBATE.

Bapuant Ned

Jns peakind NoOyry= 2NOy() yCTaHOBUTS:

1) TerioBoit 3(h(PeKT XUMUUECKON peakinH;

2) TeroBoii 3¢ ekt peakuuu npu odpazosanuu a) 1 momst NO2; 6) 111 NOo;

3) usmenenne sHepruu ['mb66ca mpu 200 m 400K; mporekaeT M peakuusi MPU JTAHHBIX

TeMIIeparypax;

4) 3a cuér kakoro ¢akTopa, OHTAJIBIUAHOTO WM SHTPONHHHOTO, BO3MOXKHO

CaMOIIPOU3BOJIBHOE NIPOTEKAHNE PEAKLIMK B IIPSIMOM HAIIPABICHUU IIPU 3TUX TEMIIepaTypax;



5) BO CKOJBKO pa3 M3MEHUTCS CKOPOCTh NPSIMOM peakuu NpH MOBBILICHUU JaBJICHUS B
cUcCTeMeE B 2 pasa;

6) 3anuIIMTe MaTeMaTu4ecKkue BeIpakeHns KOHCTaHT K, u K¢; cootnomenne Mexny K, u K;

7) B KakoM HampaBlI€HUH CMECTUTCS PAaBHOBECUE PEAKLUHUU P MOBBIIICHUH JIaBJICHHUS,
WU3MEHUTCS JIM TIPU TOM KOHCTaHTa paBHOBECHS PEAKIUU;

8) Kak BIIMsET MOBBIIICHUE TEMIIEPATyphbl HA CMELICHHE PAaBHOBECHS MpoIlecca U Ha BEIUUUHY
KOHCTaHTBHI PABHOBECHS;

9) KoHCTaHTy paBHOBECHS mpoliecca, eciu ucxoanas konuentpauus N2O4 cocrasmsia 0,2
MOJIB/JI U K MOMEHTY paBHOBECHs npopearuposaiio 60 % rnepBoHavyaIbHO B3ATOTO KOJINYECTBA.

Bapuant NeS

Just peakunu 2NOy + Oy = 2NOy(). Onpenennts:

1) TeroBoii 3 dexT peakum;

2) CKOJIbKO TeIlIa BBIACIUTCS WJIM MOTJIOTHTCS a) npu obpazoBanuu 1 monb NOy; 6) ecnu
npopearupyet 11 Oy;

3) HampaBJeHHE CaMONPOU3BOJIBHOIO MPOTEKAHUS PEAKIIMH MIPH CTAaHJAPTHBIX YCIOBUSX;

4) TeMnieparypy, BbIIIIE KOTOPOH JaHHAS PEAKIHS CAMOTIPOU3BOIHHO HE MPOTEKACT.

5) TOMOTEHHOM WJIM TeTEePOTeHHOM SBIIIETCS JaHHAs CUCTEMA,

6) B KaKOM HalpaBJICHUU CMEIIACTCSI pABHOBECHUE MpoIiecca pH HarpeBaHuu. Kak u3mMeHseTcs
IIPYU STOM KOHCTaHTa paBHOBECHS?

7) BO CKOJBKO pa3 M3MEHHTCS CKOPOCTh MPSIMOW PEAaKIUU TPU TOBBIIICHUH JABJICHUS B
cucTeMme B 3 pasa; U3MEHHUTCS JIM IPU 3TOM KOHCTAHTa PaBHOBECHS PEaKIINH;

8) 3anuIIMTE MaTeMaTHYECKHE BhIpaxkeHus KoHCTaHT K, u K.; coornomenune mexny Ky u K;

9) KOHCTaHTy paBHOBECUs peakuuu, eciu HavanbHble KoHueHTpauuu NO u O
cooTBeTcTBeHHO ObuTH paBHbl 0,8 U 0,6 MOJIB/I U K MOMEHTY paBHOBecus TpopearupoBasio 50%
NO. OTBeTbl 000CHOBATS.

11.2. TunoBble KOHTPOJIbHBbIE 3aJaHUSI MJIM HHbIe MAaTepHAJbl, HeOOXOAUMBIE /IS
OLICHKY 3HAHWM, yMEHMI, HABBIKOB M (MJIM) ONBITA B X0J€ NMPOMEKYTOYHOH aTTecTallu 1o
AUCHUILINHE

DK3aMeH NpPOBOJUTCS B TECTOBOM M YCTHO-IMCBMEHHOH (opMe Mo BceMy Mmarepuaity
M3y4aeMoro Kypca «XHUMHUN»

DK3aMeHAIMOHHBIN OMJIET COAEPKUT 5 BOMPOCOB U3 pPa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

Kageopa 11BInX 3K3AMEHAI_II/IOHHI)II7I BUJET N1
Jucyunauna XuMusi

1. Crpoenune aroma. OCHOBHBIE TIOJIOKEHUS KBAHTOBOI MeXaHUKH. SnepHast Mojiens atroMa. [IpoToH.
HeiiTpon. DnexTpoH.

2. DIEeKTPOXMMHYECKHE METO/IbI 3aIIUThHl METAIIOB OT KOPPO3HUHU: IPOTEKTOPHAsS, KATOIHAs,
aHO/HASI.

3. HcxoaHble KOHIIEHTpAIMU a30Ta U Bojgopoaa B cucteme N, (1) +3 H; (1) <2NHj; (1) 66utn [N,]=
2 monw/11, [H,]=8 Monw/i1. K MomenTy paBHOBecHs mpopearupoBaiio 10% MCXOAHOTO KOJINYeCcTBa
a3ota. BeruucnuTe gaBieHue razoBoil cMmecu B MOMEHT paBHoBecus ipu 500 K.

4. Peaknus nporekaet 1o ypasaenuto CaO(k) + 3C (rpadur) = CaC, (x) + CO(r) Onpenenutsb
TernoBoi d¢ ekt peakiuu. C BbIJICIICHUEM HITH MTOTIIOIIEHUEM Tellia OHA MPOTeKaeT?

5. ByayT nu mpoTekarh peakiuu MeXay pacTBOPAMH CIEIYIOIINX 3JIEKTPOIUTOB:
a) K,CO;3 +HCIl 6) KNO;3 +Na,S B) CdSO,+ NaOH?

Kageopa 1IbIuX D9K3AMEHAIIMOHHBIA BUJET N 2




JMucuunauna XuMus

1. JIBoiicTBeHHas mpupoza deKTpoHa. BonHoBas pyHKuus. DneKTpoHHOE 0051aK0. ATOMHAs
2 2 2 2
op6utanb. Ypasuenue lIpeaunrepa 0 "/2/ + 0 1/2/ + 0 l/2/ = _8rm, [E -U ]l//
ox* oy° oz h
2. 3amuTa METaUIOB OT KOPPO3MH. 3alIUTHBIE MOKPBITHsL. KaToAHbIE M aHOTHBIE TOKPHITHSI.
3. DK30- WM SHAOTEPMHUYECKOIT SBIISETCS peaKknus pa3ioKeHHs IepoKCHIa BOJOpOIa
H,0,(%) = Hy0(x) + '/,04(r)? Kakoe KOIH4ECTBO TEIUIOTHI BRIICIUTCS, €CIH obpasyercs 1,12
1 kucimopoaa?
4. DHeprus akTuBaIuu npsmoro nporecca H, (r) + J, (r) <2HJ(r) pasHa 166,3 x/x/Monb, a s
obpatHoro mporecca — 182,9 x/[x/Moinb. Paccuntats AH™ XUMHUYIECKO# peaKITi.
5. Moxwno mu npurotoButs 0,003 M pactBop cynbdara kanpiusa? OTBET AaTh HA OCHOBaHUU
pacuera.
Kageopa NIBIuX 3K3AMEHAIIMOHHBIW BUJIET N 3

JMucuunauna XuMus

1. Aromuas opburtans. KBanTOBBIC Uncna: n, 1, mj, Ms. ['1aBHOE KBAaHTOBOE YHUCIIO.
OHeprernyeckue ypoBHU. OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE JIEKTPOHA.

2. MexaHu3M U TEPMOJIUHAMUKA JICKTPOXUMHUYECKON Koppo3un. Koppo3us cramu B KUCIOH
cpene.

3. Bo3MoxHO 11 mosrydeHne KapOuaa Kajablus IPU CTAHJAPTHBIX YCIOBHUAX 110 PEAKIUH

Ca(kx) + 2CO(r) = CaCy(x) + Oo(T)?

4. s ox3orepmudeckoii peakimn (AH<0) 250, (r) + Oa(r) < 2503 (r) Onpeenuts: a)
HaIpaBJIEHUE C/IBUra PaBHOBECHUS IIPU MMOHM>KEHUU TEMIIEPATyphl; 0) KaK U3MEHSAETCS
IIPU 5TOM BEJIMYMHA KOHCTAHTBl PABHOBECHS?

5. Ckoabko rpammoB PBSO4 MOKHO pacTBOPHUTH B 2 J1 BOABI MPH OOBIYHOM TemIieparype?
Kageopa T1BInX DK3AMEHAIIMOHHBIA BUJET N 4
HAucyunauna Xumus

1. OpOuransHoe kBaHTOBOE urciio. Dopma opbutanu (s, p, d).

2. 3axoH I'ecca. I u Il cnenctBue 3akona I'ecca. CtannapTHas HTaNbINSA 00pa30BaHUs U
CTaHJapTHAas SHTAJIbIINS CTOPAHUS BEIIECTBA.

3. OnpenenuThb AHOX.p, nepexojia rpauTa B ajiMa3s, €ClId U3BECTHBI TEMJIOBBIE (D (PEKThI
peakuuit  C(anmmaz) +Oo(r) =COy(t), AH® = -395 xJIx/monb; C(rpadur) +O,(1) =COy(1),
AH®= -393kJ>x/MOITb.

4. Jns peakuuu CO (r) +Cl; (1) < COCI; (r): 1) 3anucaTh MaTeMaTH4eCcKOE BBIPAKCHUE
wi Kpn K,

2) ompeaeNnuTh HallpaBJIeHHE CMEILIEHHsI PABHOBECHS: a) IPH MOBBIIIEHUH OOIIET0
JaBJIeHUsS B cucTeMe;  0) BBEJICHHM KaTallM3aTopa; B) yBEIUYEHUH KOHIEHTpaLUU
XJiopa.

5. Kakyro cpeny (kuciyro, HEUTpaIbHYIO HIIH MIEJTOYHYIO) UMEIOT pacTBOphI coneit NayS,
KC1, LiHS, K3PO, ? HanuiuTe MOJIEKYJISIpHBIC M HOHHBIC YPABHEHUS PEAKIIUi THIPOJIN3a.

Kageopa 1IBIunX 3K3AMEHAIIMOHHBIA BUJIET N5

Hucyunauna Xumust

1. MarnutHoe KBaHTOBOE yHcio0. [IpocTpaHcTBeHHast opueHTanus opoutanu (S, p, d).
[ToHsiTHE «BBIPOKICHHOCTH» MOTYPOBHS.

2. Kunetuka snekrpoxuMudeckoit kopposuu. [laccuBanus meramnos. Bausaue npupoast

3alUTHBIX IJIEHOK U pH-cpeabl Ha CKOPOCTh KOPPO3UU METAIIIIOB. AHOJ/IHBIE YCKOPUTENH
KOPPO3HUH.



3. Jlns obpatumoit peakiu 4HCI(r) + O, (1) = 2H,0(T) + 2Cly(T), AHgg = -112,4 kJIK.
Kak moBiusoT Ha paBHOBECHYIO KOHLIEHTPALMS XJIOpa: a) MOBBILLIEHUE TEMIIEPATYPBI; 0)
yBEJIMYEHHE OOIIEro JaBJICHUS; B) yBelnUeHHEe 00beMa peakTopa?

4. OnpenenuTs 3JE€MEHT, €CJIM OH HaXOAUTCS B 4 IEpHUO/Ie U aTOM B HEBO30YXKACHHOM
COCTOSIHUM MMEET CIUH 2,5. YKa3arh ero nojoxeHue B rpymnie u noarpymnme. Hazparp
JIEKTPOHHOE CEMEICTBO.

5. Omnpenenuts KoHCTaHTY auccormamun HCN, eciu B 0,06 M pactsope a= 1x10™.

Kageopa NIBIuX DK3AMEHAIIMOHHBIA BUJIET N 6

Jucyunauna XuMusi

1. CuunoBoe kBanTOBOE uncio. [Ipunuun Iaynu. EMkocTs aTOMHOI opOuTanu, NoaypoBHS,
YpPOBHSI.

2. TennoBoi 3¢ (eKkT XUMUIECKOH peaknuu. DHTATBIHA. JK30- H SHAOTCPMHUECKUE
peaxiuu.

3. C BbIIEICHUEM WJIH MTOTJIOMIEHUEM TETUIA TIPOTEKAET MPOLIECC PA3I0KECHUS HUTPATa KaIHs
no ypaBaeHuto 2KNO;3 (k) =2KNO; (x) + Oz (1)? Onpenenuts TerioBoi 3pdexr
peakiuu, eciiu oobpaszyercs 67,2 1 Kuciaopoaa.

4. QOOpa3yercs 11 0CaJA0K TPYJHOPACTBOPUMOTO COSAMHEHUS MTPH CMEITMBAHUH PAaBHBIX
o6wsemoB 0,0002 M pactopoB AGNO3 u NaySOg.

5. Ilpu yBenmueHuu TemMmepaTypsl Ha 60°C CKOpOCTb peakiuu Bo3pocia B 150 pas.
Paccunrare TemnepaTypHblii K03()(PUIMEHT peakLnH.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET N 7

JMucuunauna XuMus

1. Teopus BaneHTHBIX cBsized. [ mOpuan3anust aTOMHBIX opouTtaneit. Tumsl rudpuu3anum -
sp, sp°, sp®, spd, sp°d®.

2. Temnora. Pabora. BayTpennss sueprus. | 3akoH TepMOJIMHAMUKH.

3. PaccuuTaTh Kakoe KOIMYECTBO TEIUIOTHI BhIIEIUTCS IpH cropanuu 1 1 H,S mo peakuun
2 H3S (1) + 3 O2(1) =2 H20(1) + 2 SO(T). Kak mpu 5TOM U3MEHUTCS BHYTPEHHSS YHEPTUS
CHUCTEMBI?

4. PaccuutaTh pacTBOPHUMOCTH B Boze FeS B Mouib/1 1 /11, ecim pon3BeIeHre pacTBOPHMOCTH COJIH
paBHO 5x107%,

5. MHcxonnsie koHnenTpaiuu okcuaa azota(ll) u xmopa B cucreme 2 NO(T) + Cly(r) = 2 NOCI(r)
COCTaBIISIIOT cOOTBETCTBEHHO 0,4 Moub/1 1 0,3 MOJIB/T. BEIYMCTUTE KOHCTAHTY PaBHOBECHS, €CITH
npopearuposaio 40% azora. Kak mpu 3ToM U3MEHHIIOCH JaBJIeHHE B PEaKIIHOHHOM cocyie?

Kageopa 1IBInX DK3AMEHAIIMOHHBINA BUJET N 8

Hucyunauna Xumust

1. DOnexkTpoHHas CTPYKTypa MHOTO 3JIeKTPOHHBIX aToMOB. [IpaBuno Xynza. [locnenoBaTensHOCTD
JHEPreTUUECKUX COCTOsHMI aroMa . [IpaBmia KieukoBckoro.

2. DIeKTpOJM3 PacCTBOPOB XJIOPHAOB. [10CiIe10BaTEILBHOCTD 3JIEKTPOIAHBIX PEAKIIHIA.
[NepeHarmnpspkeHNe BBIICICHUS KUCIOPOA U XJIOPA.

3.  OOBSCHUTD, IOYEMY OTOPBATH MEPBBIN AIEKTPOH OT aTOMa CEphI JIerye, 4eM OT aToMa KHUCIIOpO/a,
1o ects |;° < 1,°.

4. Paccuurath KoHCTaHTY paBHOBecus K. peakuuu C (rpadut) + 2Cl, (r) = CCl, (1), eciiu ucxoanas
KOHIICHTpAIIHs XJIOpa COCTaBsiIa 4,2 MOJIB/JI M1 K MOMEHTY paBHOBecHs npopearupoaio 40% ero
KonmyecTBa. PaccuMrarh, Kak U3MEHUTCS MIPU STOM JaBJICHUE B PEAKIIMOHHOM COCY/IC.

5. [Tlo TabmuunbM aHHBIM [TP KOMITIOHEHTOB ONpPEEIUTE HAIPABICHHE PEAKIIMH HOHHOTO OOMEHa

CdS + Hg(NO3)2 - Cd(N03)2 + HgS

Kageopa NIBIuX D3K3AMEHAIIMOHHBIA BUJIET N 9




JMucuunauna XuMus

1. AToMHBIE U HOHHBIE PalnyChl. 3AKOHOMEPHOCTb U3MEHEHUSI PaInyCOB B TIEPHOE U MOATPYIIIIE.
O dexT NPOHUKHOBEHHS U SKPAaHUPOBAHHS.

2. DOnexrponus. Katoa. AHoa. DiaekTpoin3epsl. DnekTpoau3 ¢ auadparmoit. IlocienoBareasHOCTh
ANIEKTPOIHBIX MPOLIECCOB HA KAaTO/IE M AaHOJIE.

3. C yBennueHHEM WU YMEHBIICHUEM SHTPOIMH MPOTEKAET Mpoliecc 00pa30oBaHus XJIOpHUIA JKene3a
(I1T) u3 mpoctsix BemecTs Fe(k) + ¥,Cly(r) = FeCly(k)? CnocobCTBYeT i MOBBIIICHHE
TeMITepaTypsl IIPOTEKAHHIO JaHHOTO Tporecca?

4. Peaxuus npoTekaet 1o ypasaeruio Ag,0(k) = 2Ag (k) + /,0,(r). Onpenenuts HanpapieHue
CMEIIeHUs] paBHOBECHSI ITpollecca MPH MOBBIIICHUs AaBieHus. Kak BiIuseT moBbIIeHIEe
TeMIIepaTyphl Ha CMeIICHHe paBHOBecHs peakrmu (AH’>0)?

5. OmpenenuTs THUII THAPOIN3a U KHUCIOTHOCTH pacTBopoB coieit: NaNO,, Cr(NO3);, CH3COONa,
CuF 2.

Kageopa NBIuX 3K3AMEHAIIMOHHBIA BUJIET N 10

Hucuyuniuna Xumus

1. DuHeprust HOHU3ALUHU U CPOJACTBA K HJIEKTPOHY. 3aKOHOMEPHOCTh U3MEHEHUS SHEPTUU
MOHHU3AIUH U CPOJICTBA B IIEPHOE U TIOATPYIIIE, TPYIIIIE.

2. Durponus. YpaBHenue bosbliMaHa. 3aKOHOMEPHOCTH U3MEHEHHUS SHTPOITUH.
CranmapTHasi SHTPOIHSI BELIECTBA.

3. C yBenu4eHueM UM YMEHbLICHUEM SHTPOIHNH MPOTEKAIOT MIPOLECCHI:

2H,0(1) = 2Hy(1) + O2(1) ; CaO(k) + CO2(r) = CaCO3(x). OOBSACHUTH XapaKTep
U3MEHEHHSI SHTPOIIMU PEaKIINH.

4. Peakuus nporekaet no ypasaenuto CO (r) + H;O (1) < CO; (1) + Ha (D).
OnpenenuTs B KAKOM HAINPABJICHUM CMEIAETCs PABHOBECHE: @) MTPH MOBBIIIEHUH OOIIETO0
J@BIICHNsT; 0) BBEJICHHMH KaTaln3aTtopa; B) yBenmuennn temmeparyps (AH>0)?

5. Kakoii anemMeHT HaTpuil WK aTOMUHUMA 0071a/1aeT GOIBIIUM CPOJICTBOM K 3JIEKTPOHY,
DHEPTHEH HOHU3AIHNY U DIEKTPOOTPUIIATEIHbHOCTHIO. OTBET JaTh HAa OCHOBE aHAJIM3a
HHEPIUU HJIEKTPOHOB.

IlepeyeHb BONIPOCOB M 32JaHMI AJIA MMOATOTOBKH K IK3aMEHY
(OIK-1: UOIMIK-1.2, UOIIK- 1.2):

1. OcHOBHbBIE 3aKOHbI XHMHHU (COXpaHEHHE MaccChl, MOCTOSHCTBA COCTaBa, HKBHUBAJICHTOB.
["a3oBbIe 3akoHBI (ABoraapo, MenneneeBa-Knaneiipona). [lapiuansHelie naBneHust ra3oB. 3aK0H
SKBUBaJIEHTOB. OCHOBHBIE MOHATHS XUMHUU (aTOM, XUMHUYECKUN AJIEMEHT, U30TOIBI, MOJIEKYIA,
MOH, CBOOOIHBIN pajinKai, MOJIb U SKBUBAJICHT).

Xumunyeckas popMmyna. AGCOTIOTHBIE U OTHOCUTENbHBIE Macchl aTOMOB. ATOMHAsl €IMHUIIA

Mmaccel. Yucno ABoraapo. OTHOCUTENbHas MOJIEKYJspHas Mmacca. Moub. MousipHas Macca.
OKBHUBAJICHTHI PA3JIMYHBIX KJIACCOB BEIIECTB.
2. TepmonuHaMuueckas cucreMa. Bunbl cucrtem. CocTosiHMe cUCTEMBl. BHYTpeHHss dHeprus u
SHTaNbNUA  cUcTeMbl. [IpakTMdeckoe nNpuUMEHEHHWe S3TUX BenWuuH. llepBwlli  3aKoH
TepMOJMHAMHMKH. OHrTanbnus. TernoBele 3¢dextsl peakmuid Qv u Qp. DHI0O - H
HK30TEPMHUYECKHE PEAKIIVH.

Cranpaptabeie ycnoBusa. CranmapTHble cocTosiHMA. CTaHAapTHBIE SHTAIBIMM 0Opa30BaHMA
IIPOCTBIX M CJIOKHBIX BELIECTB. DHTPOIHNS U TEPMOJAUHAMUYECKAS BEPOSTHOCTD.

3akoH ['ecca m ero cnencrBusa. Tepmoxumuyeckue ypaBHeHUs. PacueT TernoBsix 3¢dexron
XUMHYECKHUX peakiuid. JHTponusa. BTopoil 3aKkoH TepMOAUHAMUKH. Y CJIOBUE CAMOIPOU3BOJIBLHOTO
IIPOTEKaHUs MPOLIECCOB U TEPMOJMHAMUYECKOE PaBHOBECHE B M30JIMPOBAHHOW CHCTEME. DHEPIus
I'n66ca. YciaoBus caMOIpPOU3BOJIBHOTO IPOTEKaHMs IPOLECCOB M PAaBHOBECHS B 3aKpPBITHIX



cucrtemax. @a3oBble paBHOBECHS. OHEpreTHYecKas JIuarpaMma peakiuu. TpeTuil 3aKoH
TEPMOAMHAMHUKHU. AOCONIOTHAs SHTPOMHS MPOCTHIX M CIOXKHBIX BEIIECTB. DHTPOMHIHBIE
JqrarpaMMbl MHIUBUAYaJbHBIX BellecTB. Bo3pactanue (yObLIb) SHTPONMHM B 3aBUCHMOCTH OT
CTpOCHHS BelIeCcTB, MpH (a30BbIX MEpexojax M B XHUMHUYECKUX peakuusax. CBA3b 3HEPruu
aKTUBAIMHU C TETUIOBBIM 3P dexToM. OOpaTuMblie 1 HEOOPATUMBIE TPOLECCHI. Y CIOBUS U3MEHEHUS
HaIpaBjeHUs OOpPaTUMBIX XMMHUYECKHX PEAKIUWA. DHTAIBIUNUHBIA W SHTPONUNHBIN (HaKTOPHI.
Temnepatypa uaBepcun peakiun. CBsi3b cTaHAapTHON dHeprun [ mb0ca peakiuu ¢ ee KOHCTaHTOU
paBHOBecHsl. 3aBUCMMOCTh KOHCTAHTBI paBHOBeCHs OT Temmeparypbl. CTaHgapTHas cBOOOIHAsS
sHeprusi ['mb6ca oOpa3oBaHMs BELIECTB M PacUeThl CTAHAAPTHBIX dHEpruil ['mdbOca XuMuUUecknux
peaKkIui.

3. Kuneruka xummuueckux peakiuil. CpeaHsii ¥ MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
FEeTEPOreHHBbIX peakuuid. 3aKOH JEeUCTBUS MacC. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTpaluuu
pearenToB. llopsaku peaknuu. KoHcTaHTa ckopocTu. OHEprus axkTUBallMU  IIpolecca.
AKTHBUpPOBAaHHBIA KOMIUIEKC. AKTHUBHBIE MOJEKYNbl (pacmpeneieHue MakcBesuia). DHeprus
AKTHBALIUHU, [IEPEXO/IHOE COCTOSIHUE U aKTUBUPOBAHHBIM KOMILJIEKC HA MPUMEPE OJHOCTAIUMHON
peakiuu. BrnusHue Temmeparypbl Ha CKOpPOCTh XuMudeckoil peakuuu. [IpaBuno Bant-I'odda.
VYpaBHeHue AppeHuyca. DHeprus akTUBALUU M MPEASKCIOHEHIMAIBHBIM  MHOXHUTENb - HX
¢busnueckuit cMbici. ['OMOTE€HHBII U reTeporeHHbld KaTanu3. ['oMoreHHbI kartanu3. Biushue
Karajau3aTopa Ha Oapbep NPSMOW M OOpaTHOW XWMHUYECKOW peaknuu. Karanw3 m XuMuUveckoe
paBHOBecue. [[oCTOMHCTBAa M HEJOCTATKM ATOrO BUJA KaTajiu3a. |'eTeporeHHbIl Karajau3 U ero
ocobeHHocTH. lIpomexxyTouHble COEIMHEHHS B TETEPOreHHOM Kartanuse. JlocTOMHCTBA H
HEJOCTATKU TE€TEPOTreHHOro Karaiu3a. BnusHue katanu3atopa Ha E,q M CKOpOCTH HpsIMON U
oOparHoit peakuuil. IlpuHnun mnoaBuxkHOro (AUHamMuueckoro) paBHoBecusi Jle-lllarenswe.
OOparumble peakuuu. 3akoH JAefcTBUS MacCc M KOHCTaHThl paBHoBecus K. m K, . Ux
COOTHOILLIEHUE JUIsI TOMOTEHHBIX ra3000pa3HbBIX M KOHJIEHCUPOBAHHBIX CHUCTEM. MexaHu3M M
CTaIUMHOCTH peakuuid. MoJeKyIIpHOCTh (TIOPSA0K) DIIEMEHTAPHBIX CTaAUi U auarpammbl E -
yTh MHOTOCTaJUHHON peakuuu. Jlumutupyromas cragusi. Csi3b KOHCTAHT CKOPOCTEN U dHEPTuit
aKTUBAllMM TpsAMOM M OOpaTHOM XHMMHYECKOH peakIMH COOTBETCTBEHHO C KOHCTaHTOMN
paBHOBecHs U TeIJIOBBIM 3¢ dexTom peakiuu. OCOOEHHOCTH TE€TEPOTCHHOrO0 PaBHOBECHS U
MaTEeMaTUYECKOW 3alMCH KOHCTAHT PABHOBECHS T€TEPOTCHHBIX XUMHUUECKUX PEAKIIHil.

4. Teopust 3IIEKTPOIUTHYECKON qucconuanuu Appenuyca. CTeNeHb M KOHCTAHTa JUCCOLMALINN.
Bunel xonunenrpanuii. Pacuer crenenn nuccoumanuu u pH pactBopoB Ha mnpumepe ciaaObIx
KHCIOT M OCHOBaHMHU. [luccoumanus snexkTponautoB. MoHHoe npoumsBenenue Bogasl. [llkama
KHUCIIOTHOCTH.. HelTpasibHble, Kucible U mienodnbie pactBopbl U ux pH. CriocoObl moaxucienus
U TOJUIETauYuMBaHUs ~ BOJHBIX  pacTBOpoB.  CrocoObl  BBIpaKEHHS  KOHILIEHTpALUii
(mponemoHcTpupoBath Ha mnpumepe HySOs). CryneHuartas auccoUManyisi AJIEKTPOIHUTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUCIOT U OCHOBaHHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

I'unponu3 coneid. T'maponus coneil. CrenmeHb W KoHcTaHTa rujaponu3a. CTyneHYaThli
ruiponus. BiausHue temmnepatypsl, pa30aBieHUs W OJHOMMEHHBIX MOHOB Ha THAPOJIHN3 COJIEH.
Koncranra ruaponusa. pH cpens! npu ruaposmse coneld. CIBUT paBHOBECHUS ITPU THIPOJIN3E.

I'ereporeHHoe paBHOBECHME OCaJOK - HACBIIIEHHBIM pacTBOpP TPYIHO PacTBOPUMOTO
ANEKTPOJINTA. MeXaHU3Mbl PACTBOPEHMS HOHHBIX KPUCTAJUIOB U MOJISIPHBIX MOJIEKYJL. JIBHKyIas
cuiia npotecca pactsopenusi. Conbparanus u rupatanus. TernoBbie 3pGEeKTh paCTBOPEHHUS.

IIP. YcnoBust ocaxaeHHs U paCTBOPEHHUsI 3JIEKTPOJNUTOB. HachlllleHHbIE, NEPECHIICHHbBIE U
HEHACBILICHHBIE pacTBOphl cojeil. KomiuiekcHble coenuHeHud. Jluccoumanus KOMIUIEKCHBIX
COCTUHEHUN.

5. JIBOMHOW 3JIEKTPUYECKUM CIIOW U MEXAHU3Mbl BO3SHUKHOBEHHMS CKayKa MMOTEHIMAIa HAa TPAHULE
pasmena  anekTpoxa/pactBop.  Bomopomnbeiii  anmektpon.  CTaHmapTHBIE — OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANBI. BUIBI AJIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
HNOTEHIMAJBl. YCI0BUA 0TOOpa OKHUCIMTENEH M BOCCTAHOBUTENEH MO 3HAYEHUSM CTaHIAPTHBIX
ANIEKTPOJHBIX NOTEHUUaNoB nonypeakuuid. @opmyna HepHcra. KOHUEHTpallMOHHBIN 3JEMEHT.



Cesp OJIC ¢ wu3MeHeHueM HHeprum [nbGOca W KOHCTAaHTOW pPABHOBECHS OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX peaklUui. ['anbBaHWYECKHE 3JIEMEHThl. DJEKTPOIN3. 3aKOHBI JIEKTPOIM3a
@apanes. Yncno Papaznes. Beixog mo Toky. OT60p BEpOATHBIX AJIEKTPOAHBIX MOJIYpEaKIUi Ha
OCHOBE 3HAUEHUH MX 3JIEKTPOJHBIX NOTeHIHaAN0B. [lepenanpskenne. DIeKTPoIN3 ¢ HHEPTHBIMU
U pacTBOpUMbIMH aHogamu. OOOCHOBaHME BbIOOpA 3JIEKTPOTHBIX MOJNypEaKIMii Ha OCHOBE HX
3JIEKTPOJHBIX TOTEHIUAJIOB.

6.. Buael xoppos3un. Koppo3uss ¢ BOZOpPOIHOW W KUCIOpPOAHOU aemonsipusanueid. CrocoOb
3alIUThl METAJUIOB OT KOPPO3UHU

6. Snepnas monenp aroma. CTpoeHHUE f]pa, MAaCCOBOE YMCIIO, MTPOTOHBI, HEUTPOHBI. CTpOeHUE
atoma Bojopoja. Ilocrymarer u Teopus bopa. Crektpel atomoB. M3otonel. M300apel. ATOMHBIE
MAaccChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJNYECKYIO CUCTEMY.

OHepreTuyeckas CTPYKTypa aTOMOB. YPOBHM U TIOJYypOBHM 3HEpruu. BulpoxaeHHbIE
cocrosiHus. Yncnao AO Ha ypoBHSX U MOAYPOBHSX (B cl0AX U mojciosx). [ maBHoe, opoutansHoe
U MarHUTHOE KBAaHTOBBIE UMCJIA KAK XapaKTEPUCTHKU COCTOSHHUS 3JIEKTPOHOB B arome. CnuH
anekTpoHoB. IIpunuun Ilaynu. EMKOCTB  37I€KTpOHHBIX ypoBHEW, mnonypoBHeil m AO 1o
anexktpoHaMm. [IpaBuno I'ynpa. B3anmmocBA3b KBAaHTOBBIX uucell. [IpUHIMIT HEONpEaeIeHHOCTH
['eiizenOepra u BEpOSATHOCTHOE OIKCAHUE COCTOSIHMSI 3JIEKTPOHOB B aTOMax. YpaBHEHHE
[penunrepa. BonroBas GpyHkmms. DnekTpoHHOE 0071ako. ['paHUYHAs MOBEPXHOCTh. [ITOTHOCTH
BEpOSTHOCTH. DYHKIUA PAAUAIBHOIO PACIPEEICHUS MIOTHOCTH BEPOSTHOCTH. DJIEKTPOHHBIE
HHEPreTUUECKUE YPOBHU, MOAYPOBHH, aToMHbIe opoutanu. ®opma u opuentanust AO. OcHOBHBIE
Y BO30YK/ICHHBIE COCTOSIHUS aTOMOB. ATOMHBIE CIIEKTPhI U YTO OHU OTPAXKAIOT?

MHoroanekTpoHHble aToMbl. [Topsnok 3acenenust ypoBHel, nogypoBHeld 1 AO 31eKTpOHaMHU.

[TpaBuno Xynna. IlpaBuna KneukoBckoro. [IpuHIMNBI 3amonHeHus OpOUTaliel AIEKTPOHAMH.
OcHoBHBIE U BO30YXJCHHBIE COCTOSHUS aTOMOB. llepmonnueckuil 3aKOH W NEpHOAMYECKass
cucrema MenneneeBa. Ilepuon, rpynnel u noarpynnsl. CemelcTBa 3JIEMEHTOB. JJIEKTPOHHBIE
¢dopmynbl. [IpHunHBI NEpUOIUYECKOTO HM3MEHEHHsS] CBOWCTB 3JIeMEHTOB. [lepmoauyHocTs B
U3MEHEHHU  DPa3MEpPOB  aTOMOB, MX  HOHM3alUM, CpPOJACTBA K  JJIEKTPOHY U
ANEKTPOOTpHULATENBHOCTH. [IIKana 351eKTpoOoTpUIAaTEIbHOCTH.
7. Ilpupoaa XUMUYECKOM CBSA3H, YCIOBHE U CIIOCOOBI €€ BOZHUKHOBEHMS. JlJTMHA, Yol U SHEPIus
cBsa3u. OCHOBHbBIE TUIIBI XUMUYecKol cBsi3U. MoHHas cBsa3b. KoBanentHas cBsizb. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIM MEXaHU3MBl €¢ BO3HUKHOBeHMs. PaccnapuBanue 31eKTpoHOB. CriocoObl
00pa3oBaHUsl XUMUYECKOU CBSI3U M NMEPEKPBIBAHUS FIEKTPOHHBIX 00JIaKOB (ATOMHBIX OpOuTaJIeit).
G U T -cBsi3u. OJlMHApHBIE U KpaTHbIE CBs3U. [lepekpbiBaHre U MPOYHOCTH (JUIMHA) CBSI3U. MeTo
BaJeHTHbIX cBsized. Teopuss ruOpunmszaumu. HanpaBieHHOCTb M KPAaTHOCTb XHM. CBS3H.
I'eomeTpus monekys. CTpoeHUE U XUMUYECKAs CBSI3b B COEAMHEHMSIX. METOl BaJICHTHBIX CBS3EH
WM CIIMHOBAsl TEOpHs BAJIEHTHOCTH. [IOJIApHOCTH CBS3M M NOJIAPHOCTH MOJIEKYJ. /[uronbHBIE
MoMeHTBl. Metoa monekynsapHbix opoutaneit (MO JIKAO) B mpuiioXeHUH K JIBYXaTOMHBIM
MOJIEKYJIaM M MOJIEKYJIIPHBIM HMOHaM BOJOpPOJAd, KHCIOPOJa, a30Ta WX HOHOB M Teus.
CesaspiBatoniue 1 paspoixisiromue MO. MoHHas cBsA3b, Kak KpalHMH Cydail KOBaJIGHTHOW CBSA3H.
Merammueckass cBsizb. BogopomHas (MEXMOJEKYIspHas ¢ BHYTPUMOJICKYJSPHAs) CBS3b.
Crioco0b! ee BO3HUKHOBEHUS. BrusHIEe BOJOPOIHBIX CBsI3€i Ha CBOWMCTBA BELIECTB (Ha mpUMeEpe
BOJIbI).

PersiaMeHT npoBeaeHUs IPOMEKYTOUYHOM aTTecTAllUM B (pOpMEe KOMIILIOTEPHOI0

TeCTHPOBAHUS
KoJa-Bo 3aganmnii B KoJ-Bo 3apanuid, Bpems Ha
0aHKe BONPOCOB NnpeIbABJIAEMbIX CTYACHTY TeCTUPOBAHUE, MUH.
He menee 100 He menee 20 90




[TonHbIi (POH OLIEHOYHBIX CPENCTB JAJIS MPOBEACHUS TPOMEKYTOUHOM aTTecTaluu B popme
KOMIIBIOTEPHOI'0 TECTUPOBAHUSIPA3MELIEHB OaHKE BOMPOCOB JAHHOTO Kypca auciuruinabel B CJ1O
Moodle / eLearningServer 4G DUOC HI'TYV.

B xoze moArotoBkM K MPOMEKYTOUHOM aTTecTaly OOydaroluMCsi MPEeAOoCTaBIsIeTCS
BO3MOYHOCTb MPOWTH TECT CAMOINPOBEPKU. TeCT sl CaMONPOBEPKU O AUCUUILUIMHE Pa3MEIICH B
CJ1O Moodle / eLearning Server 4G DMOC HI'TY B cBOOOIHOM /JIs CTYACHTOB JIOCTYIIE.



YTBEPXIAIO:

Hupekrop uncrturyra AouTd

« 7 202 1.

Jucr aAKTyaJIu3anuu paﬁoqeifl NNporpaMMmbl TUCIHUIIJINHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSL TIOJITOTOBKY OaKajaBpoB/ CIECIMATMCTOB/ MarucTpoB
Hamnpagnenue: {mudp — Ha3BaHue}

HamnpaBieHHOCTB:
dopma 00yueHuUs
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

a) B pabGouyro nporpamMmy He BHOcATCS u3MeHeHus. [IporpamMmma akTyanu3upoBaHa AJis

20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIOIINE U3MEHEHUS (YyKa3aTh HA KaKOM rof

Hayaja MOATOTOBKH):
1) ;

)
Pazpaboruuk (u):

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE) « »

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3acefaHuu Kadeapbl
poTOKOJI Ne OT «_ »

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolHii BhITycKatoen kaheapoi (naumerosanue) « »

Meronnueckuit otnen YMY: « » 2021 .

2021 r.
2021 .
2021 .
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