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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
JTUCIUIIIMH 00s3aTeIbHOM 4YacTH 00pa3oBaTEeNIbHOW MPOTrpaMMbl BHE 3aBUCUMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumiimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHUSIMU
OI'OC, OII1 BO u VII, no nanHOMY HanpaBJI€HUIO MOJATOTOBKH.

JlucuumiuHa OCHOBBIBaeTCS Ha 0a30BbIX 3HAHUSAX, MOTYYEHHBIMH CTyAEHTaMH TMpU
W3YYECHUU XUMHUH, QU3UKA U MaTEMaTHKU B Kypce CpefHel mKoibl. J[J1s yCBOCHUS TUCIIUTITMHBI
CTYJEHT JIOJDKEH BJIaJIeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICI XUMUYECKUX (popmyI
U CHMBOJIOB, WHIEKCOB U KOXP(PUIMEHTOB B XMMHUYECKHX YPaBHEHHSIX pEaKIHi; HMEThb
MpEACTaBICHUST 00 OCHOBHBIX KJIaccaX HEOPTraHWYECKUX COCIUHEHHMM; TMOHMMATh pPa3Inyuve
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBICHHUSMHU; HWMETh TMPEACTAaBICHHE 00 aTOMHO-
MOJICKYJIIPHOM YUYE€HUH;, UMETh HABBIKW PEIICHHS MPOCTEHIITNX PACYCTHBIX 3a]1a4.

JuctunnmHa  «XUMHUS»  SBISIETCS  OCHOBOMOJIAralomed Il HM3yYeHHs  psijaa
OOIIEeHAYYHBIX M CHEIUAIbHBIX JUCIMIUIAH, CBS3aHHBIX C XuMmHed. B kypce xumun
3aKJIabIBAIOTCS OCHOBBI MOHUMAHHUS CYLITHOCTH Y BBISBJICHHS MIPUYMH MPOTEKAHUSI XUMUYECKHUX
MPOLIECCOB, YTO B JIaJIbHEUIIIEM UCIIOJIB3YETCS TPU U3YYEHHUH CTICIIMAIbHBIX JUCIHUIUINH, 8 TAKXKe
IIPY BBITIOJTHEHUH BBITYCKHOW KBAIU(DUKAITMOHHOW PabOTHI.

OcoOeHHOCThIO JTUCHMIUIMHBI SBJSIETCSl MPOBEIEHUE JTabOpaTOpHBIX padoT, dTO
MO3BOJISIET MPUOOPECTH CTyIEHTaM YMEHHs paboTaTh ¢ XUMHUYECKMMH peareHTaMu, MOCy/IoN 1
npudoOpaMu, OCYIIECTBISATh XWMHUUYECKHH JKCIIEPUMEHT W TPOBOJWTH IMEPBUYHBIC HAYYHBIC
uccienoBanus. B maGopatopHble palbOThl BBEACHBI DJIEMEHTHI, MOBBIMIAOIINE HWHTEPEC
CTYJICHTOB K HMM M HX IO3HaBaTEJbHYIO aKTHBHOCTh. B pabore "CKOpPOCTh XUMHUUYECKOH
peakuuu'", MOMHUMO KAa4ECTBEHHBIX 3aBUCHUMOCTEH CKOPOCTH pEaKIMU OT KOHIICHTPALUU
peareHTOB W TEMIIEpaTypbl, CTYICHTBHI  PE3yNbTaThl JKCIEpUMEHTa 00padaThIBAIOT
KOJIMYECTBEHHO M BBIYMCIISIOT HHEPTUI0 aKTUBALMM M KUHETHMUYECKUN MOpANOK peakiuu. s
MOBBIIIICHHUS] TMO3HABATEIPHOW AaKTHBHOCTU CTYICHTOB M TPUOOPETEHUS WMHU TIEPBUYHBIX
HABBIKOB HAy4YHOTO MCCIIEJIOBaHMS, B ATH KJacCHuYeckue JabopaTopHble pabOThl BBEAEHBI
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JJIEMEHTBl HAYy4YHOTO HCCIEN0BaHMs, Kak-TO: a) CaMOCTOSATENIBHO MOA00OpaTh pPEaKTUBBI JUIS
MPOBEJCHUS TOW WM WHOM peakiuu; 0) OOBSACHUTH TPOTCKAHHE OJHOM pEeakiuu H He
NpOTEKaHWE JPYroi, Ha MEPBbIA B3IJIAA MOAOOHOM, peakIuu; B) MPENCKa3aTh MPAKTUYECKOE
3HaYCHHUE TON MM UHOM PEeaKlnu, COMPOBOXKIAIOIIECHCS HEOOBIYHBIM dPPEKTOM, H T.JI.

Pabouas mporpamma AUCHUIUIMHBI «XHUMHUS» IS HHBAIAJOB U JIUI[ C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM  370pPOBbSl  Pa3pabaThIBAE€TCSl WHAMBUIYAJIBHO C YYE€TOM OCOOCHHOCTEH
HNCUXO(U3UUECKOTO pa3BUTHS, MHIUBHYaIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/10POBbsI TAKHX
oOydJaronuxcs.

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

- (hopMUpOBaHKE AIIEMEHTOB cienyromux kommnereHuuid B coorserctsuu ¢ OITOIT BO no
HarpaBJeHuUIo MoAroToBkH (crennuanbHOCcTH) 13.03.01 «TermoBbie dIEKTPUUYSCKUE CTAHITHI:
a) oomenpodeccuonansubix (OIIK): OITK-3.

Taonuua 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenoeanue
OUCUUNJIUH,
dopmupyrouux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNIUHAMU
KomnemeHnyuio
CO6MECHIHO

OIIK-3 1 2 3 4 5 6 7 8

Xumus v
(b1.b.2)

Haueprarenbnas
TEOMETpPHUSI U v v
MHXEHepHas

rpaguka (b.1.5.5)

Maremaruyeckuit v v
anamu3 (b.1.5.9.1)

OOBIKHOBEHHBIE
muddepeHnnanbHbIe v
ypasaenus (b. 5.9.2)

AHanutudeckas
reoMeTrpus. JInHeHas v
anredpa (b.1.5.9.3)

®uzuka (b1. .5.10) v v v

Teopust pyHKIMH
KOMIUIEKCHOTO v
HepEeMEHHOTO
(b1.5.9.4)

Teopus BeposTHOCTEH
¥ MaTeMaTHIeCKast v
cratuctrka (61.5.9.5)

Komnerotepnast v
rpaduka (b.1.5.13)

IIpuknannas ¢pusnka
(b1.b.14)

Teoperuueckas
mexanuka (b1.5.15)




Haumenoeanue
OUCUUNIUH,
dopmupyrouwux
KOMNemeHyuo
CO6MECHHO

Cemecmpul, hopmuposanun Komnemenyuil OUCYUNIUHAMU

OIIK-3

MexaHHKa KHUIKOCTH U
raza (b1.5.16)

Texuuueckas
TepMOJUHAMUKA
(b3.5.17)

Herpanuuuonssie u
BO300HABIISIEMBIE
HCTOYHHKH
sHeprun(b.1.5.18)

Ddu3nka crienuanbHas
(atomuas) (b.1.5.19)

MateMaTiaeckue
METOIBI
MOJICTUPOBAHUS
¢busnueckux
npoueccos B HUP
(b.1.6.23)

ONEeKTPOTEXHUKA U
ANIEKTPOHHKA
(b.1.5.24)

TCHJ’IOMaCCO6M€H B
OHEPIreTUYCCKUX
YCTaHOBKax

(B.1. B.25)

Snepras ¢pusnka
(b.1.B.29)

Dusuka sIepHBIX
peaktopoB (b.1. 5.31)

DKCHepUMEHTaIbHbIE
METO/bI UCCIIETOBAHNUMN
(b.1. b.34)

IloaroroBka k
IIPOLEAYPE 3aILUTEL U
3aIlMTa BBIITYCKHON

pa6ortsr (b.3. 1.1)




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

Tabauuya 2
Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICcTBA
HAaMMEHOBaHUe H:ff:;:gg; Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Tekywmero IIpomMe:xxyTOYHOM
KOMIIETCHIIUHN 1 KOHTPOJIA arTrecranmumu
KOMIIETCHIINHN
BJIIAJIETD:
- (u3MKO-
MaTeMaTHUYeCKUM
YMETb: anmapaToM pacueTHO-
- MICTIOJIB30BATH
MAaTEeMATHIECKHE METOIbI TCOPETHHCCKHX - KontponbHbie
3HATH: B TEXHUYECKUX MCTO/I0B ZIA . BOMPOCHI K
HOIIK-3.1 - BO3MOYKHOCTH MPHIIOKEHUSAX; M3YHCHHS CBOUCTB OTYETaM 10
Ipumensiem gusuxo- COBPEMEHHBIX HCTIONB30BATH I BEWIECTB M MIPOLIECCOB | < = @
OIIK-3. CnocobeH | mamemamuueckuii annapam | yaremarueckix PELICHHs IPUKIIALHBIX C UIX Y4aCTHEM; 6 paTop
OPHUMCHATD npu peuieHuu METOJI0B 3a/1a4 OCHOBHBIE - OCHOBHBIMH paboTtam
COOTBETCTBYIOUIUH | coomeememeyoujux MOJIENHUPOBAHHS U dusmaeckue n npremMamu oGpaGoTKH | ayanus K
¢dusnko- npogeccuonansubix 3a0au OKCTICPHMEHTAIBHOTO | XHMUUECKHE 3aKOHB H | yKCIIEPUMEHTANBHBIX | | oo CHHBIM Bomnpock! st
MaTeMaTUYECKUl UCCIeI0oBaHus GU3NKO- | MOHSATHSI, JIAHHBIX KOHTPOJIbHBIM THCEMEHHOIO
aImapar, MeTobI XHMHECKIX IPOLECCOB | - BRIMONHATS PACUETHI C |y o npivn paboTam 1o SK3AMEHA
aHaNH3a u HETOb30BAMHEM HIpOrpaMMHBIMU pasiieliam (28 OueTOB)
MOZ€/IMpoBanus, ORCTIEpHMEHTATLIbIX 1 CcpencTBaMU U Bonpocs! ans
CIIPaBOYHBIX JAHHBIX
TEOPETUYCCKOT'O U cpeacTBaMu YCTHOT'O
SKCHCPHUMCHTAJIBHOI'O KOMITBIOTEPHOU cobecemoBaHus Ha
HCCTIEOBAHMS IIPH rpadukn 9K3aMEHE: OMIIeTh
peHICHHH 3HATD: BJIAJETH: (28 OmeToB)
npodeccroHaIbHBIX - OCHOBHBIE TIOHATHS U YMEThD: - uadopmanueii o - KontponbHbie
3az1a4 HIaMEHTaJIbHBIE - CUCTEMAaTU3UPOBATh U | HA3HAYEHHUH U 00JIACTIAX | BOIIPOCHI K
! HOIIK-3.2. Henoawsyem (Sba}llcomﬂ XHMUH; aHanml/IpOBan NPUMEHEHHS OCHOBHBIX OT‘{STaM 108
MeMoObL ana3a u - TCOPETHUCCKHUE OCHOBBI | PE3YJbTAThI XMMHUCCKUX | XHMUUECKHX BEWECTB H | 11a60paTOPHBIM
Mooenuposanus 00X 3aKOHOMEPHOCTEH | SKCIIEPUMEHTOB, UX COeTMHEHUH; paGotam
meopemuueckoz2o u TPOTEKAHMST XUMHIECKUX | HAOIIFOICHHH, - MeToziaMu 00paboTKH | Saxanms K
OKCNEPUMEHMANILHO0 peakIuii, XAMHIECKOt M3MEpEeHHi; PpEe3yIbTaToB
uccﬂeaogaHuﬂ npu pewieruu TCPMOJUHAMUKHU, - BBIIIOJIHATD PACUYCThI C OKCIIEPUMEHTA, [HCHLMEHHBIM
npoeccuonansubix 3aday | KMHETHKH 1 KaTanusa, HICTIOJIb30BAHHEM - HEKOTOPBIMH KOHTPOJIbHbIM
INEKTPOXUMUIECKHX IKCIIEPUMEHTAIIBHBIX U | 9KCIICPHUMEHTAIbHBIMH paboram 1o
HPOLIECCOB; CIIPAaBOYHBIX JAHHBIX METOIMKAMH U pazzenam
- BO3MOYKHOCTH TEXHHKOM




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Kox v nanmenoBanue
HHIUKATOPA
JOCTHKEHH S

KOMIIETEeHIINH

IInanupyemMble pe3yJbTaThl 00yUeHHs 0 JUCHHUILINHE

OueHo4YHbIE CPeCcTBA

Texyuiero IIpome:kyTOoOUHOM
KOHTPOJIf arrecTauuu

COBPEMEHHBIX METO/IOB
(hU3UKO-XUMHYECKOTO
aHaNIM3a

HCCIIEI0BaHUI
MpOTEeKaHHUs HUZUKO-
XUMHYECKHX
MPOLIECCOB, HABBIKAMHU
H3MEpEeHHs] OCHOBHBIX
(DU3MKO-XUMHIECKIX
apaMeTpoB




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OOmass TpyAOEMKOCTh JUCHUUIUIMHBI cOocTaBisieT 4 3adeTHbIXx eaunui], 144 wyacos,
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 UCII0JIb30BaHUEM DJIEMEHTOB
AJIEKTPOHHOT0 00yUeHUs

O0mas TpyI0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IJIaHy 144 144
1. KonrakTHas padora: o/ o7
1.1.AynuTopHasi paGoTa, B TOM 4ncJie: 51 51
3aHsTHS JeKimonHoro tumna (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)

TEKYLIHI KOHTPOJIb, KOHCYJIbTALIMH 110 TUCIHIIIIMHE 6 6
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA)

2. CamocrositeqbHas padora (CPC) 51 ol
pedepar/scce (MOArOTOBKA)

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

KOHTpOJIbHast paboTa + +
kypcoBas padota/mpoekT (KP/KII) (moaroroska)

CaMOCTOATEIIbHOE U3yUYEHHE Pa3/IesioB, CAMOIIOArOTOBKA (POpaboTKa n

MOBTOPEHHE JICKIIMOHHOTO MaTepralla i MaTepraina ydeOHUKOB U Y4eOHBIX 15 15
HOCO6Hﬁ, IOAroTOBKA K J'Ia60paT0pHBIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM U T.IL.)

IloaroroBka K sk3aMeHy (KOHTPOJIb) 36 36




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Tabnuua 4
Bunel yueonoii padoTsl
Ilnanupyemble
KonTakTHasn
(KOHTPOJHpYeEMBbIE) 5 ® HaumeHoBaHue Peanmzanus HaumeHnoBaHue
adora =
Pe3yJIbTaThI P = ° HCMOJIb3yeMbIX B paMKax pa3pabdoTaHHOrO
oo .
OCBOCHUS: o o gLl 528 AKTHBHBIX H IIpakTH4eckoit DJIeKTPOHHOT0
HaumeHnoBaHue pa3aesioB, TeM < 28| 2es| & S Bug CPC
ko YK; OIIK; ITK &) 27|87 S50 MHTEPAKTHUBHBIX TMOATOTOBKH Kypca
£ | S S| FE| =
1 HHAMKATOPBI § g 2 E E g E ?3 06p33OBaTe.JILIi[;>IX (TpyAoeMKOCTb B | (TPy10eMKOCTh B
A [
JOCTHKEHUSI 2018 § 2 E| 3 < TEXHOJIOTHii yacax) yacax)
KOMIeTeHIn i B8 = é‘ 5| O =
=
1 CEMECTP
Pa3znen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMUN
MOATOTOBKA K JIEKI[HSAM JIEKIUA-00BSICHEHHE C
Tema 1.1 Brenenune. OCHOBHBIE 3aKOHBI 1 1.2 (cr. 5-30); 2.1 YAaCTHYHBIM
OITK-2 XAMUN (ct.8-15) TIpHUBJIEYCHUEM (HOPMBI
HOIIK-2.1 JUCKYCCUH, Oecebl
WOIIK-2.2 JladopaTopnasi pabora Ne 1.1 Pemenue 2 9 MOATOTOBKA K JIP
3aJ1a4 Ha OCHOBHbBIE 3aKOHbI XUMUH [3.1] ctp. 3-35
CamocTosiTesibHasi padoTa no 3
ocBoeHmio 1 pazaena:
Hroro no 1 pasneny 2 5
Pa3gen 2 Xummdeckas TepMOAMHAMUKA
Tema 2.1 OCHOBHBIC MTOJIOKEHHS, JIEKIUA-00BACHEHHE C
v IIOAT0OTOBKA K JICKIIUAM
OIK-2 57I€MEHTBl XUMUYECKOH TepMOIMHAMHKH A . 8 HaCTHHBIM
2 2 1.2 (‘cr. 5-30); IpuUBJIeYeHHEM GOPMBI
MOIK-2.1 1 TEIUTOBBIE 3(PPEKTH XUMHUECKUX
. 2.1 (cr.8-15) JICKyccuu, 6ecenpl
HOIIK-2.2 peakuuin
JladopaTopHasi pabota Ne 2.1 Pemenue 1 3 noarotoska k JIP
3a1a4 [0 TEPMOXUMHUHU [3.2] crp. 40-42
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Bunel yueonoii padoTsl

Ilnanupyemble
KonTakrHasn
(KOHTpOJHpyeMBbIE) 5 ® HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
abora b
pe3yabTaThI P z ° HCTIOJIb3yeMBbIX B paMKax pa3paboTaHHOTO
o oo .
OCBOCHUS: H o ":f ol 2 ol 35 g g AKTHBHBIX H IIpakTnyeckoit DJIeKTPOHHOT0
anMeHOBaHMe Pa3JiesioB, TeM < S| L S| B > .
kox YK; OIIK; IIK pasi ’ 5 Z = g 550 Bun CPC HHTEPAKTHBHBIX MOATOTOBKH Kypca
~ | & -
M HHIUKATOPBI E = E E E| 5 = 6 o0pa3oBaTelIbHBIX | (TPY10eMKOCTH B | (TPYA0EMKOCTH B
= ==~ I S = I ,12
JIOCTHKEHUST 218 % = § < ~ TEXHOJIOTuii yacax) gacax)
. s
KOMIeTeHIn i B8 = é‘ g0 =
=
Tema 2.2 Durponus. Cs3b
TEPMOJIMHAMHYECKHUX TTapaMeTpOB C
IIOATrOTOBKA K JICKI[UAM
HalnpaBleHHUe U pabouuMu A .
2 2 2 1.2 (cr. 5-30); 2.1
TeMIrepaTypamMu XUMHYECKHX TPOIIECCOB
patyp pon (ct.8-15)
1 (a30BbIX Mepexo10B. Perienue 3amayu
o pazfeny 2
CamocrosiTejibHasi padora nmo 7
OCBOEHMIO 2 pazjesa:
Hroro no 2 pa3zaeny 4 3 7
Pa3nen 3 KuHeTnka XUMHUUYECKHX MIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH JeKIUsI-00bSCHEHHE C
XUMHUYECKOH KNHETUKH. 3aKOH JEHCTBUS JacTUIHBIM
MAacc M SHEpTHs aKTHBALIUH TIPOLECCa TOArOTOBKA K JICKUMAM | npupneueHneM Gopmbl
N 3 2 1.2 (cr. 5-30); JUCKYCCHH, Gecebl
CTaguiiHOCTh M IOPSIIOK PEaKIHH 2.1 (cr.8-15) ’
BiusHue Temiiepatypsl Ha CKOPOCTh
XUMHYECKOH peaKIuu
OIIK-2 pearit
HOIIK-2.1 Tema 3.2 Karanuruuyeckue peakiuu. MOATOTOBKA K JICKIIUSM
UOIIK-2.2 I'oMOreHHBI ¥ TeTEpOreHHbBIM KaTaau3 2 1 3 1.2 (cr. 5-30); 2.1
XUMHUYECKOe PAaBHOBECHE (ct.8-15)
MOAroTOBKa K JIP
JlaGopaTopHas padora Ne 3.1 1 2
paropHas p [3.4] ctp. 3-17, 33-37
adJa oT4eToB K JIP
JladopaTopnasi pabota Ne 3.2 Pemenue Ca P ’
MOATOTOBKA K
3amad mo teme 3. Crada oT4eToB 2 2 [(3.4] c1p. 3-17, [3.3]
KonTponsHas pabora ctp. 10-31
CamocTosiTeJibHasi padoTa mo 9
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Bunel yueonoii padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMBbIe) paGota z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl ZE . HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMSA: © ":f ol 2ol 3 EE AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
ko YK; OIIK; ITK Haumenosanue pasieos, rem g Z g § ?i E E’ 6“ Bux CPC MHTEPAKTHBHBIX TMOJATOTOBKH Kypca
U MHIMKATOPbI § § é 2 E § s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCThH B
IOCTHKEHHUS % é‘ § c% E § l§ ~ TeXHo.ﬂorlzlifll2 qacax) gacax)
KOMIeTeHIn i = l% = é‘ 8| O =
OCBOEHMIO 3 pazaena:
Hroro mo 3 pazneny 5 4 9
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
TeMa 4.1 I[I/ICHepCHLIC CHCTEMEL IIOJATrOTOBKA K JICKIIUAM J'IeKL[I/ISI-06T)HCHeHI/Ie C
1.2 (cr. 5-30); 2.1 YaCTHIHBIM
PactBops! HeanekTpoauToB. CriocoOb 1 2
. (cr.8-15) MPUBJICYCHUEM (HOPMBI
BBIPAKEHUS] KOHLIEHTPALUM. JHCKYCCHH, GoceIbl
Tema 4.2 PacTBOpHI 3JIEKTPOIUTOB. MOATOTOBKA K JIEKIIHAM
OCHOBHBIE XapaKTEPUCTUKHI 2 2 1.2 (cr. 5-30); 2.1
JIIEKTPONIUTOB. Peakuus cpebl (ct.8-15)
JlaGopaTopHas paGora Ne 4.2
JlabopaTopHast paboTa paBHOBECHS B 5 1 noaroroska k JIP
OIIK-2 pacTBopax 3JeKTpoauToB. Pemienue [3.5] cTp. 26-32
HOIIK-2.1 3ama4
NOIIK-2.2 Tema 4.3 ['ereporenHoe paBHOBecHE B
pacTBOpax AIEKTPOIUTOB. MOAITOTOBIA K JICKILHIAM
1 2 1.2 (cr. 5-30); 2.1
PacTBOpuMOCTE 1 IpOU3BECHNE (c1.8-15)
PacTBOPUMOCTH.
IIOATrOTOBKA K JICKIIUAM
Tema 4.4 'unponus coneit 1 1 1.2 (cr. 5-30); 2.1
(cr.8-15)
Tema 4.5 Pemenue 3anay no teme 4. ’ ) Cpnaua oruertoB y JIP,
Konrponbhas pabora noarotoska k KP
CamocrosTeabHast padoTa no 8
OCBOEHUIO 4 pa3jeia:
Hroro no 4 pa3neny 5 4 10

12




Bunel yueonoii padoTsl

Ilnanupyemble KonTarrnas
(KOHTpoOJIMpYyeMBbIe) paGota ® HaumenoBanue Peanuzanus HaumeHnoBanue
<
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMSA: = ol 528 AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
HaumeHnoBanue pa3aesioB, TeM 2 2 g § s| & ;E g Bux CPC
ko1 YK; OIIK; IIK > = E“ AEEARR> 6“ HHTEPAKTUBHBIX MOAT0TOBKH Kypca
U MHIMKATOPbI = = E E E § s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCThH B
= =) = 12
JOCTUKEHUS £ 18s 2 E| 3 S = TeXHOJIOTHii yacax) yacax)
. ]
KOMIeTeHIn i = l% = é‘ SO =
Pasnen 5 Dnexrpoxumust. Kopposust u 3amnura MeTauioB
IIOATrOTOBKA K JICKITUAM
Tema 5.1 OKuUCIUTENBHO- A t
2 2 1.2 (cr. 5-30); 2.1
BOCCTAaHOBUTEJbHBIE PEAKLIUU (c1.8-15)
Tema 5.2 XuMHU4YecKrue HCTOYHHUKH TOKa
(TarpBaHUYECKUE SJIEMEHTHI,
IIOJATrOTOBKA K JICKIIUAM
AKKYMYJISITOPBI, TOTUTUBHBIC 3JIEMEHTBI) A t
2 1 1.2 (cr. 5-30); 2.1
U IpUHIHUTEL UX paboTel. DJ1C u (c1.8-15)
3JIEKTPUUYECKASE EMKOCTh XUMUYECKUX
HMCTOYHUKOB TOKA
Tema 5.2 DneKTpOJHBINH OTEHITAAI. Mozenuposanue
o IIOATrOTOBKA K JICKITUAM
OIIK-2 Bonoponsslii anexktpoa. YpaBHeHHE 1 2 1.2 (cr. 5-30); 2.1 IIPOU3BOACTBCHHBIX 3
H P = -~ (CT. 1 & HPOLIECCOB U CUTYALUI
MOIIK-2.1 epHcTa. P HanpsHKeHUi MeTaIoB. (c1.8-15)
HOIIK-2.2 Pa3HOBUIIHOCTH ANEKTPOIOB
Tema 5.3 DneKkTpoau3 pacijiaBoB U [OATOTOBKA K JIEKIIHSAM
BOJIHBIX PACTBOPOB C paCTBOPUMBIMH U 2 1 1.2 (cr. 5-30); 2.1
MHEPTHBIMH DJIEKTPOIaAMU (ct.8-15)
Tema 5.4 3axons! Dapazest.
IIOATOTOBKA K JICKIIUAM
Hamnpsoxenue pasnoxenust. Beixon no A t
1 1 1.2 (cr. 5-30); 2.1
ToKy. [lepeHamnpspkeHne 3K TPOIHBIX (c1.8-15)
MPOIIECCOB
IMOATOTOBKA K JICKIIMSIM
Tema 5.5 OcHOBHbBIE BUABI KOPPO3UHU.
ppos 1 1 1.2 (er. 5-30): 2.1
Tunsl KOPPO3UOHHBIX Pa3pyLICHUN (c1.8-15)
Tema 5.6 XumMudueckuii u 1 ’ [IOJrOTOBKA K JIEKIUAM
3NIEKTPOXUMHUYECKUNA MEXaHU3MBbI 1.2 (cr.5-30); 2.1
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Bunel yueonoii padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMBbIe) 5 ® HaumenoBanue Peanuzanus HaumeHnoBanue
abora
€3yJIbTaThI p e HCMOJIb3yeMbIX B paMKax a3padoTaHHOTO
pesy. 2E o
OCBOEHHSI: H o ":f ol 2ol 3 EE AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT 0
anMeHOBaHHeE Pa3/esioB, TEM s ] S| = -
ko YK; OIIK; ITK pai ’ = i =) § = 5 E 3) Bun CPC MHTEPAKTHBHBIX MOATOTOBKH Kypca
~ | & -
1 HHIAKATOPBI = g E 2 E § = ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCThH B
= -9 = e 12
TOCTUKEHUSI 208 § 2 E| 3 < = TEeXHOJIOT Hif yacax) Jacax)
KOMIeTeHIn i = l% = é‘ 8| O =
Koppo3uu Metamnos. Kopposus ¢ (cr.8-15)
BOZOPOJHON U KUCIOPOJHOM
Jenonspusanueid. Meroas! 3alIUThI
METAJIJIOB OT KOPPO3HUH
CamocrosiTesibHasi padoTa no 10
OCBOEHMIO 5 pazgena:
Hroro mo 5 paznery 8 10
Pa3nen 6 Teopus crpoenus atoMoB U [lepronndyeckuit 3akoH
IIOJArOTOBKA K JICKIIUAM
Tema 6.1Teopust cTpoeHHs aToMa
puA 1P 2 [2.2] (cr. 16-63); 2.1
BOJIOPOJIA M CLICKTPBI aTOMOB
Jlopoat p (ct.8-15)
JladopaTopHasi pa6ora Ne 6.1Pemenue 2 9 MOJTOTOBKA K 3aHATHIO
3aJ1a4 110 CTPOEHUIO aTOMa [3.9] cTp. 3-6
JICKIUA-00BACHEHHE C
OIIK-2 MOATOTOBKA K JICKIIHSAM ACTHAHEN
WOIIK-2.1 Tema 6.2 MHOT03J€KTPOHHBIE ATOMBI 2 2 1.2 (cr. 5-30); 2.1
' (c1.8-15) npUBIeYeHHEM (HOPMBI
HOIIK-2.2 ' JIUCKYCCHH, Oece bl
JIaGopaTopuas pa6ora Ne 6.2 Pemenne TOATOTOBKA K 3AHATHIO
. [3.9] ctp. 3-6,
3a7a4 Ha [lepuoanueckuii 3aK0H UM. 2 2
UM K 5 noaroroska k KP
JA.U. Menneneesa. KonTponsHas pabora [3.10] c1p. 4-16
o IMOATOTOBKA K JICKIIMSIM
Tema 6.3 [leproguuecknii 3aKOH UM.
M P 2 1 1.2 (cr. 5-30); 2.1
M. Menpeneepa
A CHACICE (c1.8-15)
CamocrosTeabHasi padoTa no 7

0CBOEHMIO 6 pasaeja:
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Bunel yueonoii padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl 3 ZE . HCI0JIb3YeMBbIX B paMKax ) pa3paGoTaHHOTO
OCBOEHHS: Hauvenoanue paszeios, Tem ) E > E D) QE E ?i Bun CPC AKTHUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT 0
ko1 YK; OIIK; IIK - s =187 850 HHTEPAKTUBHBIX MOAT0TOBKH Kypca
1 HHIHKATOPBI = = E g E § = 6 o0pa3oBaTelbHBIX | (TPY10eMKOCTh B | (TPYAOEMKOCTH B
JMOCTHKEHHUS % gé c% E § l§ ~ TeXHOHOFHﬁlZ qacax) gacax)
KOMIeTeHIn i = l% = é‘ 8| O =
HToro no 6 pazneny 6 4 7
Pasnes 7 Xumuueckast CBsI3b U CTPOCHUE MOJIEKYII
Tema 7.1 Xummueckas cBA3b U CTPOCHHUE TEKIUA-00BbICHEHHE C
OIIK-2 MoJieKyJl. MeTos BaleHTHBIX CBA3EH, 5 ) Fz()ﬂlli(zT::K:9If8g)e.K[L[2H§]l\d 4aCTHIHBIM
HNOIIK-2.1 Teopus THOPUAU3ALUHI, METO ' : T TIPUBICYCHHEM HOPMBI
NOIIK-2.2 MOJIEKYJISIPHBIX OpOuTanei (cp. 69-150) AMCKYCCHH, Becesbl
Tema 2.2 MexMomneKyssIpHbIe TOATOTOBKA K JICKIIAM
S — 1 1 1.2 (cr. 5-30); 2.1
(ct.8-15)
Hroro no 7 pazneny 6 3
UTOI'O 3A CEMECTP 34 | 17 51
HUTOI'O no aucuunimHe 34 | 17 51

15




5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTHU U TPOMEKYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJbHbIE 32JaHHS WJIM HMHbIEe MAaTepPHAJIbI, HEOOXOAUMBbIE s
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K MPaKTHYSCKUM U J1abopaTopHbiM 3anatusiM [3.1 — 3.13], npencraBieHHbix B 11. 6.3.

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

JI1st OLIeHKW 3HaHUWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIMU IO JTUCIHUILINHE
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
HAaNMMEeHOBaHHe
KOMIIETEHI[MH

Koax 1 HamMeHOBaHHe

HHAUKATOpA TOCTHKCHUSA

KOMIICTCHIIMH

Kputepun ouennBanus pe3yjbTaToOB 00y4eHUsI

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

OT Max pPEUTUHIOBOM
OLIEHKH KOHTPOJIA

Onenka
«YHAOBJIETBOPUTEJIbHOY /
«3a4TEHO»
60-74%

OT Max pPEUTUHIOBOM
OLICHKH KOHTPOJIA

Onenka
«xopouio» /
«3a4TEHO»
75-89%

OT Max pEUTUHTOBOM
OILICHKH KOHTPOJIA

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

OT Max PEUTUHTOBOM
OILIEHKH KOHTPOJIA

OIIK-2. Cniocoben
MPpUMCHATH
COOTBETCTBYIOUINI
¢usnko-
MaTeMaTHYeCKHi
anmapar, MeTOIbI
aHanMu3a u
MO/JICITUPOBAHHS,
TEOPETHYECKOTO U
9KCIIEPUMEHTAIBHOTO
HCCIIENOBAHUSA IIPU
pemeHun
npodeccruoHaIbLHBIX
3ajaq

HOIIK-2.1 [lpumensem
Qusuxo-mamemamuieckui
annapam npu pewieHuu
COOMBEMCMEYIOUWUX
npogeccuonanbHuix 3a0au

He cniocoGeH ycBOUTH METOIbI
00pabOTKH IKCIIEPHUMEHTAIBHBIX
JIAHHBIX, B TOM YHCIIC
CTAaTUCTHYCCKHUE; TPABUIIA
HpeCTaBICHHS
9KCIEPUMEHTAIBHBIX TaHHBIX.
Ilonspumerpuueckue,
30yJUTHOCKOTTMIECKHUE,
KaJIOPHMETPHYECKHE,
ANEKTPOXUMHYECKHE METO/IBI
MOJTy4eHUsT (PU3HUKO-XUMHYECKHUX
JIAHHBIX MPH PEIICHHN
TEPMOJMHAMUYECKHX,
KUHETHYECKHX M IPYTUX 3a1au
XUMUH

Ciabo 3HaeT METOJIBI
00paboTKH
9KCIEPUMEHTAJIBHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
MpaBHJIa MPEACTABICHHS
IKCTIEPUMEHTAIBHBIX JAHHBIX.
[Tonsapumerpuueckue,
30yIUTHOCKOTIMYECKHE,
KaJIOpHMETPHYECKHE,
JNEKTPOXUMHUYECKHE METO/IbI
HOJTy4eHHs] PU3MKO-
XAMHYECKHX JaHHBIX MPH
peLIeHIH TePMOANHAMUIECKHX,
KAHETHYECKUX U IPYTHX 3a/1a49
XUMHH.

3HaeT MeTo.Ibl 00paboTKN
IKCIIEPUMEHTATBHBIX
JTAHHBIX, B TOM YHCIIe
CTaTHCTHYECKHE; IIPaBHIIa
HpeCTaBICHHS
IKCHEPUMEHTAIBHBIX
JTaHHBIX.
[onspumerpuueckue,
30yJUTHOCKOTTMIECKUE,
KaJIOPUMETPUIECKHE,
NEKTPOXHUMHUUECKUE METOIBI
MOTy4YeHus: (HU3HKO-
XUMHYECKHUX JaHHBIX IIPU
pelIeHUn
TEPMOIMHAMUYECKHX,
KUHETHYECKHX M APYTHX
3a/1a4 XUMUH

YBepeHHO 3HAaeT METObI
00paboTKH
9KCIIEPUMEHTAIBHBIX JaHHBIX, B
TOM YHCIIEe CTATUCTHYECKHE;
MpaBHJIa MPEACTABICHHS
IKCIIEPUMEHTATBHBIX JaHHBIX.
[onspumerpuueckue,
30yJUTHOCKOTTMIECKUE,
KaJIOPUMETPUYECKHE,
NEKTPOXHUMHUUECKUE METOIBI
MOTy4YeHUs. (HH3HKO-
XUMHYECKHX JaHHBIX [IPU
pelIeHr: TePMOANHAMHIECKUX,
KAHETHYIECKUX U JPYTHX 3a/1a49
XUMHA

HOIIK-2.2. Hcnonvzyem
MemoOobl aHAU3A U
MoOenuposanus
meopemuieckozo u
IKCHEPUMEHMANLHO2O
UCCe008AHUSL NPU PEUUeHUU
npogheccuoHarbHbIX 3a0ay

He Bnaneer TeopeTndeckum
MaTepHaIoM 110 JUCIUILTHHE
XHUMHS1; HE 3HAeT METO/IOB
IUIAHUPOBAHUS SKCIIEPUMEHTA U
METO/IOB 00pPabOTKH Pe3yIIbTaTOB
AKCIIEPUMEHTA; HE BIaJICeT
(bH3HKO-MaTEMaTHYECKUM
anmnapaToM; He yMEET COCTaBIIATh
IUIaH MTPOBEACHHS SKCIIEPUMEHTa U
OCYIIECTBISITH 00pabOTKY U
AHAJIU3 PE3yJIbTATOB
IKCIEPUMEHTOB; HE yMeeT
CaMOCTOSTEINILHO pellaTh
KOHKpPETHBIE 33a]a9H U3 Pa3INIHBIX
pa3leNloB XUMHUH

[ToBepxHOCTHO 3HaeT
TEOPETUUECKUH MaTepual, He B
MIOJIHOM 00beMe 3HAeT METO/bI
TEOPUH IIIAHUPOBAHUS
JKCTIEPUMEHTA; HE B IIOJTHOM
o0beMe 3HaeT METO/BI aHAIN3a
" 00paboTKH Pe3yIbTaTOB
SKCTICPHIMEHTOB; HE B TIOJTHOM
o0beMe BrazeeT GU3UKO-
MaTeMaTH4eCKHM anmapaTom

Xopo1o 3HaeT
TEOPETUYECKUN MaTepuall, HO
B OTJIENIBHBIX pa3zenax
JIOMYCKaeT HETOYHOCTH;
3HAET METOJIBI TEOPUH
TUTAaHUPOBAHHUS
IKCIIEPUMEHTA; 3HACT
METO/Ibl aHATTH3a U
00paboTKH pe3yabTaToB
IKCIIEPUMEHTOB, HO HE
BCET/la BEPHO UX NPUMEHSET;
BJIaJieeT (PH3HUKO-
MaTeMaTHIECKHM allapaToM

OTIAMYHO 3HAET TEOPETUUECKHUIA
MaTepHal; 3HaeT METO/IbI
TEOPUH TUITAHUPOBAHHUS
IKCIIEPUMEHTA; 3HAET METO/IbI
aHamm3a U 00paboTKU
PE3yJIBbTaTOB KCIIEPHMEHTOB;
BJIaJieeT (PH3HUKO-
MaTeMaTH4YeCKUM arnaparomMm
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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
9K3EMILIApPA Ka)XJA0ro U3 M3/IaHuM, YKa3aHHBIX HIDKE HA KaXJ0ro oOydarolierocs U3 4ucia JIUIl,
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-¢ u3a., crep. - M.: Beicm. 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 jgon. - 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-OubOmorpadgpuyeckas aureparypa

2.1 Haymo B.M. Atom. Xumuueckasi CBs3b M CTpOEHHUE BeliecTBa: MoHorpadus/ B.U.
Haywmos, I'.A. Ilaamuesa, JI.H. Yereipboxk, XK.B. Manynesuu //H. Horopox, H['TY um. P.E.
AnekceeBa. — Hmwxuanit Hosropon, 2012. — 344 c.

2.2 Manynesud X.B. Xumus: yue0. nocodue/ JXKX.B. Manynesuu, A.Jl. CamconoBa, A.B.
bopucos, O.H. Kosanesa// H. Hosropog, HI'TY um. P.E. AnekceeBa.2020. — 159 c.

6.3. MeToauuecKkue YKazanusi, pEKOMCHAAIUNU U IPYIrue MaTepHaJibl K 3aHATUAM

B cnimcox «Metonuueckne ykazaHus, peKOMEHIAINKA U APYTUE MaTepUAIbl K 3aHATHIM
BKJIFOYAIOTCA METOJMYECKHE YyKa3aHWs W PEKOMEHJAIUM TI0 TPOBEICHUIO JTabOpaTOPHBIX M
MPAKTUYECKUX YYEOHBIX 3aHATUN MO JAaHHOW AUCIUILIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooagamenimu:

3.1 Tankun A.JL. OcHOBHBIE TMOHATUS W 3aKOHBl XUMHH: y4eOHO-METOJ. mHocoOue K
MPAKTUYECKUM U TaOOPaTOpHBIM padoTaM U WHIAMBUAYAIbHbBIE 33JaHUs MO Kypcy oOIias XUMHUs
JUISL CTYZICHTOB HEXMMUYECKUX CTCIIUATBHOCTEH JHEBHBIX, BEUCPHUX M 3a0YHBIX (HOpM OOydICHUS
/ AJL Tanxwun, A.Jl. CamconoBa, T.B. CazontbeBa // Hwxumit Hosropon, HI'TY um. P.E.
Anexceesa. 2018. — 19 c.

3.2. HaymoB B.W. DnemMeHThI XUMUYECKON TEPMOAMHAMHUKHU B Kypce 00IIel XUMUHU: METOI.
yKa3aHusl K J1a00paTOPHBIM U MPAKTUYECKUM 3aHATHSAM IO KypCy OOIIel XUMUH Jis CTYIECHTOB
XUMHYECKUX U HEXUMHUYECKHX CIENUATbHOCTEH THEBHBIX, BEUCPHUX M 320YHBIX (DaKyIbTETOB /
B.1. Haymog, XX.B. Mamynesuu, [".A. [TanuueBa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anexceena. 2010. — 49 c.

3.3. Bbopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX DPEaKIIHii:
METOJMYECKUE YKA3aHUS IS MPOBEJCHUS KOHTPOJIBHBIX padOT M KOJUTOKBHYMOB T10 KypCy oOImei
XUMHUH JJI CTYJ€HTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0uHbIX popm oOyuenus / I'.H.bopucora, A.B. bopucos, FO.B. barranosa, B.K. OcmanoB //
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.

3.4. barranosa }0.B. CkopocTs XMMHUECKHUX pEaKIMA. XMMUYECKOE PABHOBECHE: METOI.
YKa3aHUs JJIsl MPOBENEHUsT 1ab0OpaTOPHBIX 3aHATUN TO KypCy OOIIed XWUMHH IJisi CTYACHTOB



XUMHUYECKUX U HEXMMHUYECKHX CIELUATbHOCTEH JHEBHBIX, BEUEPHUX M 3a0YHBIX (DaKyIbTEeTOB /
FO.B. barranosa, I'.H. Bopucosa, A.B. Bopucos, XX.B. Mamynesuu, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. Anekceera. 2009. — 37 c.

3.5. CamconoBa A.Jl. PacTBOpBI AJIEKTPOIMTOB: YyU€OHO-METO/I. MOCOOUE K MPAKTUYECKIM
u naboparopHbIM paboraM. MHIUBUAYaNbHBIC 3a/laHUS MO KypCy OOIIeH XUMUU ISl CTYACHTOB
HEXMMHMYECKUX CIICUaIbHOCTEH JHEBHBIX, BEUEPHUX M 3a04HbIX (opm oOyuenus / A
CamconoBa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Hwxkuuit Hosropoa, HI'TY um. P.E.
Aunexkceena. 2020. — 33 c.

3.6. CamconoBa A.Jl. OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH: METOJIUYECKHUE
YKa3aHUs K JIA0OPATOPHBIM U MPAKTUYCCKUM 3aHATHSM 10 KypCy OOIIel XUMUU ISl CTYJACHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEIUAIBHOCTEH THEBHBIX, BEUEPHUX U 3a09HBIX (opM 00OydeHHUs/
A Jl. CamconoBa, A.JI. I'ankun, T.B. Ca3onteeBa / H.Horopoa, HI'TY um. P.E. AnekceeBa.
2012. 36 c.

3.7. bopuco A.B. KoHTponpHbIE 3aaHusi MO T€ME PACTBOPBI: METOJ. yKa3zaHUs Ui
MPOBEJCHUS TEKYLIEro KOHTPOJS IO Kypcy oOOmed XMMHM W HEOPraHMYeCKON XHUMHUU IJis
CTYJCHTOB XUMUYECKUX U HEXUMUYECKUX CIEHUATbHOCTEH JHEBHBIX, BEUSPHUX U 320YHBIX (OpM
oOyuenus / A.B. bopucos, A.Jl. Camconona, I'."H. bopucosa / H.Hosropox, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBasea O.H. Dnekrpoxumusi: METOAWYECKHE YyKa3zaHUs K J1abDOpaTOPHBIM H
MPAKTUYECKUM 3aHATUSAM O KypCy OOIIeH XUMHUHU ISl CTYJICHTOB XUMHUYECKUX U HEXUMHUYECKHUX
CHENMATBHOCTEH JTHEBHBIX, BEUYEpPHHX W 3a04HbIX ¢opm oOyuenms / O.H. Kosamera, 10.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 YKa3aHUsl K MPAKTHYECKUM
3aHATHSIM 10 Kypcy OOIIed W HEOPraHMYeCcKOM XUMHUU s CTYIAEHTOB XUMHYECKHX U
HEXMMHUYECKUX CIIeUabHOCTeH THeBHON U BeuepHel (opm oOyuenus / JI.LA. CmupHoBa, XK.B.
Manynesuy, I'.A. [lanuueBa, I'.®. Bononun, JIL.H. Yersipbok, C.B. Kpacnonmybekas // H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Ctpoenue aroma. XuMudeckas CBsI3b: METOJ. YKazaHus Jid
MIPOBEICHUSI KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB IO KypCy OOIIeH XHMHH JJiS CTYACHTOB
XUMHUYECKUX U HEXUMUYECKHUX CIEIUATBHOCTEH THEBHBIX, BEUEPHUX U 3a0UHBIX (hOpM 00ydeHus /
O.H. Koganesa, T.B. Ca3ontseBa, A.Jl. Camconosa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. HaymoB B.M. Xumuueckasi cBA3b: METOJ. yKa3aHUsl K MPAKTUUYECKUM 3aHITHUSM 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. Anekceena. 2012. 37 c.

6.3.2 Memoouueckue ykazanus, pazpadomannuvie HI'TY

3.1. Metoauyeckue pEeKOMEHAALMKA IO OpTaHM3allH ayAUTOpHON paboThl. [IpUHSATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
DNEKTPOHHBIN agpec:

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

3.2 MeTtoandeckne peKOMEHAAIMU 10 OPraHU3alii U MJIAHUPOBAHUIO CAMOCTOSITEIbHOM
paboTHI CTyeHTOB 1Mo auciuiuinHe. [TpuasaTer YuebHo-meToauueckum coetoM HI'TY um. P.E.



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

AnekceeBa, mnporokoan Ne 2 or 22 ampens 2013 r. DneKkTpoHHBIM  azpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf
3.3 Yuebnoe nocodue «lIpoBeneHue 3aHATHI C MPUMEHEHHEM HHTEPAaKTUBHBIX (HOpM H
MeronoB oOyuenusi», EpmakoBa T.M., HWeamxuun E.I'., 2013 r. DnekTpoHHBI aapec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-

interakt.pdf

7. NHO®OPMAIIMOHHOE OBECIIEYEHMUE JJUCHUIIJINHBI

VYueOHbII mpouecc MO  JUCHUIUIMHE oOecreyeH  HeOOXOAMMBIM  KOMIUIEKTOM
JIMIIEH3UOHHOTO U CBOOOJHO PACIPOCTPAHSIEMOr0 MPOTPAMMHOTO OOECIICUCHHsI, B TOM YHCIIE
OTEUYECTBEHHOTO IMPOMU3BOJCTBAa (COCTAaB MO JUCUUIUIMHE ompeaeneH B Hactosed PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB  HHGPOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOH  ceTH
«HTEepHET», HEOOXOAUMBIX JJIsl OCBOECHHS TUCIHUTLIUHBI (MOTYJIs1)

[lepedyensb mporpaMMHBIX TPOYKTOB, UCIIOJIB3yEMbBIX TIPU MPOBEACHUHU PA3TMYHBIX BUIOB
3aHATUN MO TUCIUIUIMHE (OTKPBITHIM JOCTY):

1. Koncynprantllntoc [OnexktponHsiit pecypc]: CrnpaBouHas mpaBoBasi cucreMa. - Pexum
noctymna: http://www.consultant.ru/.

2. Hayunas  osmextponHas  Oumbmmoreka  E-LIBRARY.ru. - Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DuekTpoHHas OubanoTeyHas cucrema [lOBODKCKOTO TOCYAApCTBEHHOTO YHHBEPCUTETA
cepBuca [DneKTpoHHBIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

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

5. OtkpbITOE 0Opa3zoBaHue [DIEeKTPOHHBIN pecypc]. - Pexkxum noctyna: https://openedu.ru/.

6. Polpred.com. Ob6zop CMH. Ilonnomexcmosas, mnozoompacnesas 6Oasa oanmvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. basvl Oanmvix Bcepoccuiickoeo uUHCMUMYMA HAYYHOU U MeXHUYecKol uHgopmayuu
(BUHUTU PAH) no ecmecmeeHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKmMpPOHHbIU
pecypc]. - Pexcum oocmyna: http:/lwww.viniti.ru. — 3aen. ¢ sxkpaua.

8. Vuusepcumemckas ungopmayuonnan cucmema Poccua [Dnexmpounviii pecypc]. -
Peoicum docmyna: http://uisrussia.msu.ru/.

7.2. IlepeyeHbr MPOrpaMMHOr0 odecmeyeHHs] U MH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuensv 3n1eKmpoHHbIX OUOIUOMEUHBIX CUCIEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymiectiasercs gocryn Kk 3bC

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

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

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

Taonuuya 8 - Ilepeuenv npocpammnozo odecneyenus

IIporpaMmMHoOe o6ecnieuenne, HCMOJIb3yeMoe B IIporpammHoe obecneyeHmne
YHUBEPCUTETE HA I0TOBOPHOI OCHOBE CBOOO/THOTO PacCpPOCTPAHEHHS

Microsoft Windows XP, Prof, S/P3 (moanmucka DreamSpark Open Office 4.1.1 (uneH3us
Premium, morosop NeTr113003 ot 25.09.14) Apache License 2.0)



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 PACIPOCTPAHEHUS

Adobe Acrobat Reader
(FreeWare)

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

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

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (nmumen3ust No 43178972)

Windows XP guit. Ne 65609340

Office 2007 ymu. Ne 43178971

Microsoft Windows XP Professional (siumiensus Ne 43178980)

MicrosoftOffice 2007 (numen3us Ne 44804588)

1C npennpusrue 8.1 (MUIEH3MOHHOE COTJIANICHNE
Noe800908353 ¢ 3BAO «1C»)

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

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

Texoskcnept (Jorosop Ne100/860 ot 22.12.2016)

B T1abn. 9 ykaszaH mepedeHb NPOPECCHOHANBHBIX 0a3 JaHHBIX W HMH()OPMAIMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM OO€cIlieYeH AOCTYyN (yAaJeHHBIH NOCTym). /laHHBIA NepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimu OI'OC BO.

B nmaHHOM pa3zene MOryT OBITh NMPHBEICHBI PECYPChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TOJNE3HYIO JIs Kypca WHPOpPMAlWio, B T.4. CTATUCTHYECKUE WJIM CIPABOYHBIC
JTaHHbIe, yuyeOHble MaTepHalibl, OHJIAWH KypChI U T.J.

Taonuuya 9 - Ilepeuenv coeépemenuvix npogeccuonanrbHvlX 043 OAHHBIX U
UHGOPMAYUOHHBIX CRPABOUHDBIX CUCHIEM
Hoctyn k pecypcey (yaajieHHbIH
e HanmenoBanue npogeccuoHajabHON 0a3bl JAOCTYIH ¢ YKa3aHUEeM
" | HaHHBIX, ”HGOPMAIMOHHO-CIIPABOYHON CHCTEMbI CCBIIKH/I0CTYN U3 JIOKAJbHOH
CeTH YHHUBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHZAPTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHas  0a3a  WM30paHHBIX  CTaTed IO .

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

3 EnuHblii apXxuB SKOHOMUUYECKHUX U couuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
baset  pgamnbix  HamuonanpHOro  coBeTa IO

4 . http://www.ncva.ru
OIIEHOYHOM JeSATEeTbHOCTU
CnpaBoyHas MpaBoBas cucrema .

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

6 JOCTYII U3 JIOKAJTbHOM CEeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1J1s1 UYHBAJINJAOB U JINIL C OB3

B Tabn.10 ykazaH mepedeHb

00pa3oBaTeNbHBIX  PECYPCOB,

UMeIoImuX  (HOpMBI,

aJlanTUPOBAHHBIC K OTPAHUYCHHUSM HX 3JI0POBBS, a TAK)KE CBEICHHS O HAIWYUU CICIHATBHBIX
TEXHUYECKHUX CPEICTB OOy4YeHUs KOJUICKTHBHOTO W WHIUBUIAYATbHOTO TOJb30BaHUs. [Ipu
3arMoJHEHUH TAOJMIIBI MOYKET OBITh WCIOJIb30BaHA MHGOpMAIWs, pa3MelieHHas B TOJpasese



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/

«/locTtynnas  cpena»

CIICUAJIU3UPOBAHHOI'O

paszzaena

cauTta

HI'TY «Csenenus 00

obpasoBaTenbHOM opranusarmi» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoeamenvhule pecypcot 01 uneanuoos u auy ¢ OB3

Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
Ne MPUCIIOCOOJIEHHBIX VISl HCIIO0JIb30BAHUS
uuBaaugamMu u gjunamu ¢ OB3

CBCI[EHI/IH 0 HAINMYHH ClIeIuaAJbHbIX
TEXHUYECCKUX CPEACTB Oﬁy‘leHI/IH
KO/UVICKTHBHOI'0O U UHAUBUAYAJIBHOI'O

MOJIB30BaAaHUA

1 ObC «KoHCYIbTaHT CTYJICHTA»

03BYUYKa KHHT U YBeJIHMYeHHe mpudra

9BC «Jlaup»

CHEeHaIbHOE MOOWIBHOE NPUIIOKEHHE -
CHUHTE3aTOp pe4H, KOTOPHIii

2
BOCIIPOM3BOJUT TEKCThI KHUT U MEHIO
HaBUralMH
3 OBC «¥Opaiit» BepCHsl JUIs CIa00BUIAIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE JJIsA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

Y4eOHbBIC ayqUTOPUH JIJIsI TIPOBEICHUS 3aHATHH 10

JUCHUIIIIMHC, OCHAIlICHBbI

O60pyz[OBaHI/I€M U TCXHUYCCKUMHU CPEACTBAMHU OGy‘—ICHI/IH, COCTaB KOTOPBIX ONPCACIICH B

JTAHHOM pa3Jielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHul 071t CAMOCHOAMENbHOI
pabomul cmyoeHmoe no OUCyUnIuHe

HaumenoBanue .
D — OcHalEeHHOCTh Ay M TOPHUIA IlepeyeHb JIMIIEH3MOHHOTO
Ne non);emeﬂpnﬁ s MOMeILIEeHU U NoMeLeHu NMPOrpaMMHOI0 o0ecre4eHusl.
B CAMOCTOSI T/ HOI JJISL CAMOCTOSITE/IbHOM PexBHU3MTHI OATBEPKIAIOIIETO
paGoTs! padoThI AOKYMEHTAa
1. Tocka memnoBas - 2 ImiT.
2. Cronbl TabopaTopHbIC
(pabouee MecTo cTyneHTa) Ha 30
Yer.;
3. Pabouee mecTo
6261

yaeOHast ayJUTOPUS IS
MPOBEACHUS MPAKTHYCCKIX
1 JJaOOPaTOPHBIX 3aHATHIH,
TPYIIIOBBIX H
WHIUBUAYAITBHBIX
KOHCYJIbTalluH,
TEKYIIETO KOHTPOJIS 1
IIPOMEXKYTOUHOMN
aTTectanuu (kadeapa
"IIpon3BoACTBEHHAS
0e30IaCHOCTD, YKOJIOTHS U
xumus" r. Huoxauit
Hogropon, , Kazanckoe m1.,
12)

MpernoaaBaTesns — 2 1iT.;

4. BeiTsoxHble mKadsl - 2 1mT;
5. O6opynoBaHue ams
MIPOBEEHMS Ta00PaTOPHBIX

3aHATHAN M0 IUCIUTIINHE XUMUS:
mKkad CyMWIbHBIN - 2 mT.,
JNEKTPOXUMUYECKUE TUCHKU AT
n3mepenus 3JIC xuMuueckoro
3JIEMEHTa - 3 IIT.,

NIEKTPOJIU3EPHI - 4 mT.,

Beinpsimutenu b5-47 — 6 mir.,
pH-metpr1 «IJI-301» - 4 .,
KaJOpUMeTpbl — 4 IIT.,

BECHI aHAJIMTUYCCKHUE 4 IIIT.,
muctuistop J19-10 - 1 .,
KoJIOOHarpeBaTenau — 3 mrT.;
BOJIETMETPHI nudpossie B7-38 — 3 mT.,
BECHI TEXHUUECKHE — 2 MIT.,

Tabnunpel Menzeneesa- 4 mir.,
nabopaTopHas XUMUYECKasi IOCy/a 1
PEaKTHBEI

Habop yueOHO-HAIISJHBIX TTOCOOUH
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Haumenosanue
ayJAUTOPHUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIeHu ¥ MOMeIleH i

IlepeyeHb JMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.

Ne NoMeleHn | s .
N JJIs1 CAMOCTOAITEILHOM PexBU3UTHI NOATBEPKIAKOIETO
CaMOCTOATEJIbHOM
padoThI JOKYMEHTAa
padoThI
6147

yueOHast ayJUTOPUS IS
MPOBE/ICHUS 3aHATUI
JICKI[HOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX U
WHINBUAYAIEHBIX
KOHCYJIbTaluH,

2 TEKYILEro KOHTPOJIST 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
"IIpousBoACTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" . HuokH##
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

2. Pabouee mecTo mpenoaaBaTes
3. Pabouee mecTo cTyneHTa - 64
Yell.

4. TlepcoHanbHbI KOMIIBIOTED

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

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

6265
yueOHast ay TUTOPHs JIJIst
MPOBEACHUS 3aHATUN
JICKI[HOHHOT'O U
CEMHHAPCKOr0 THIIA,
TPYIIIOBBIX H

1. Jlocka menoBas - 1 mrT;
2. Tabmuua JI.1. Menneneesa - 1

WHJIMBHYaJIbHBIX
3 KOHCYJIbTalluH, LIT.
TEKYILEro KOHTPOJIST 1 3. PaGouee mecTo npernoaaBatesst
MIPOMEKYTOYHON 4. PaGouee mecTo cryneHTa - 42
arrecranuu (kadenpa qerl.
"IIpousBoACTBEHHAS

0€301aCHOCTb, YKOJIOTHS U
xumus" T. Hkawnit
Hogropon, Kazauckoe .,
12)

9. METOAMYECKHUE PEKOMEH/JIALIUN OBYYAIOLIIUMCH
1O OCBOEHUMIO JNCHUITJIMHBbI

9.1. O0mme MeTOaMYECKHME PEKOMEHAALMH UIA O0YYAalOIIMXCS 10 OCBOCHHUIO
AUCIUIIJIMHBI, 06pa3OBaTeanb1e TEXHOJO0TNH

I[I/ICL[I/IHJII/IHa pCaIn3yCTCA mocpeaACTBOM IMPOBCACHUA KOHTaKTHOM pa60TBI C

oOydaromuMucs (BKJIOYas MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 0OYUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTakTHas paboTa MOXeT ObITh ayIMTOPHON, BHEAYAUTOPHOM, a TaKXKe MPOBOAUTHCS 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
ayIUTOPHOU padorTe.

[IpenogaBanne  QUCLUILIMHBEI
00pa30BaTeNbHBIX TEXHOJIOTUI:

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

- KOMLOKBUYM,

- KOHMPONLHAS paboma,

- mecm;

CJICAYIOMIUX BUJ0B

BCACTCA C MNPUMCHCHUCM




- omuem no 1a60pamopHuiM pabomam.

[lo uroram Tekyllel ycHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABIIEHA OIEHKA II0
NPOMEXYTOUHOW aTTeCTAllMM B COOTBETCTBHU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIeHTHI,
BBITMIOJTHUBIIIME BCE 00s3aTENIbHBIC BUJIBI 3allJIAHUPOBAHHBIX YUYEOHBIX 3aHSATUH K MPOXOKICHHUIO
IIPOMEXYTOUHOM aTTecTaluu (IK3aMeHy).

Pe3yabraT 00ydyeHusi cuutaercss cGopMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIIU
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCTBIO. IIpH YyCTHBIX coOeceOBaHUAX CTYICHT
MCYEPIBIBAIOIIE, ITOCIEI0BATENIbHO, YETKO U JIOTUYECKU M3JaraeT yueOHbI MaTepuai; CBOOOIHO
CIpaBJIE€TCS C 3aJayaMM, BOIPOCAaMU W JPYTMMM BHJAMU 3a/laHuiM, HUCIOJb3YET B OTBETE
JIOTIOJIHUTEIBHBIN Matepuan. Bce mpemycMoTpeHHbIe pabodeil y4eOHOW IporpamMMou 3aJaaHus
BBIIIOJJTHEHBI B COOTBETCTBUM C YCTAaHOBJIEHHBIMM TpEeOOBAaHUSMH, CTYIAEHT CIIOCOOEH
AQHAIM3UPOBATh IMOJIyUEHHBbIE pE3Yy/IbTaThl, MPOSBISET CAMOCTOSTEIBHOCTh MPH BBINOIHEHUU
3a1aHUM.

PesyabraT 00ydyeHusi cuuTaercss cGOpPMHPOBAHHBIM Ha IMOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COAEPKAHUE Kypca OCBOEHO IMOJHOCTBIO. [Ipu ycTHBIX cobece1oBaHUSX CTYIEHT
MOCIIE0BATENbHO, YETKO M JIOTHYECKH CTPOMHO H3NaraeT y4eOHbIM MaTepuan; CHpaBIseTcs ¢
3aJauaMy, BONPOCAMH W JPYTUMH BUAAMHU 3aJaHHid, TPeOYyIOUIMX NPHUMEHEHHUS 3HAHH, BCe
MpelyCMOTPEHHbIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOEH aHAIM3UPOBAThH MOIYUYEHHBIE PE3YJIbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHIITOTHEHUH 33/ 1aHUN

PesyabraT 00yueHusi cuuraercss HecOpPMHPOBAHHBIM, €CJIM CTY/IEHT [P BBINOJIHEHUN
3aJaHUil HEe JAEMOHCTPUPYET 3HAHUN Y4eOHOro Marepuala, JOMYyCKaeT OMMOKH, HEYBEPEHHO, C
0OJBIIMMU 3aTPYIHEHUSMHU BBIIOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHH,
KaueCTBO BBINOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHUSIM, KAUE€CTBO UX
BBITMIOJTHEHUSI OILIEHEHO YMCIIOM OasyIoB HMKE TpeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

9.2.MeroanuyecKue yKa3aHus 1JIs 3aHATHI JIEKIIMOHHOTO THIIA

JIeKIIMOHHBIN KypC TPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOTO IIaHa. B X0/l JTeKIIMOHHBIX 3aHATHI PACKpPBIBAIOTCS 0a30BBIE BOIIPOCHI B paMKax
KKJI0M TeMbl AUCHUIUIMHBL (Tabnuma 4). O003HAYalOTCs KIIOYEBBIC ACTEKTHI TEM, a TakKXKe
JIENalTCs akKIeHThl Ha Hanboyiee CIIOKHBIE M BaKHbIE TOJOKEHHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOWM [IJIi TOATOTOBKUA OOyYaroOImUXCA K
MPAKTUYECKUM 3aHITUSM / JTa0OpaTOPHBIM paboTaM U BBIMOJTHEHMS 3aJlaHUN CaMOCTOATEIHHOU
paboThl, a TaKXKe K MEPOIPHUATUSIM TEKYIIET0 KOHTPOJS YCIEBAEMOCTH W IMPOMEXKYTOUHON
aTTeCTaIlMU 10 JUCIUIIINHE,

B Xxome neKnMOHHBIX 3aHITHH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE Y4YEOHOTO

Marepuana.

9.3. MeToanyeckue yKa3zaHusl 0 OCBOCHHUIO TUCHUILINHBI HA J1a00paTOPHBIX padoTax

JlaGoparopHble pabOThl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHHs paboTaTh C
XUMHUYECKUMH peareHTaMu, MoCya0i U mpuOopaMu, OCYIIECTBISATh XUMUYECKUI IKCTIEPUMEHT H
MMPOBOAWUTH NMEPBHUYHBIC HAYYHBIC HMCCIICAOBAHUS. B na6opaTopHHe pa6OTI)I BBE€ICHBI 3JICMCHTEI,
MOBBIIIAIONINE MHTEPEC CTYAEHTOB K HMM M HUX MO3HABaTEIbHYIO aKTHUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSAPHON MacChl SKBHBAJICHTA MeTalla" OMpENenseTcss HE TOJIBKO
DKBHMBAJIEHTHAas Macca (JIMTEpaTypHBI BapuaHT), HO M aTOMHas Macca MeTauia. B pabote
"Omnpenenenne TemioBoro 3d@dexra peaknuu" TEIIOEMKOCTh KaJOpUMETpa OMpeneseTcs
METOJUYECKH OoJiee TPaMOTHO, Y€M 3TO OIMCAHO BO BCEX JIA0OPATOPHBIX MPAKTUKyMaX, a B
pabore "CKOpOCTh XMMHYECKOW peakiuu', TTOMHUMO KadeCTBEHHBIX 3aBHCHMOCTEH CKOPOCTH
peaKLuu OT KOHIIEHTpAllUU PEAreHTOB U TEMIIEPATyphl, CTYOEHTBI PE3yJIbTAaThl DKCIIEPUMEHTA
00pabaThIBalOT KOJIMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALMU U KUHETHYECKUU MOPSA0K
peaKkiuu.



JIns TOBBILICHUSI T103HABATEIbHONW AaKTUBHOCTU CTYJCHTOB U TNPUOOPETEHHS HMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B 3TH KiIaccuueckue jgadopaTopHble pabOThI
BBEJICHBI AJIEMEHTHI HAYYHOI'O UCCIIEOBAHUS, KaK-TO:

a) CaMOCTOSATEJIbHO 110100paTh PeaKTUBBI AJIs POBEACHMSI TOW MIIM MHOHM peaKiii;

0) OOBSICHUTH MPOTEKAHUE OJHON PEaKUUU M HE MPOTEKaHHWEe JPYTOil, Ha TEepPBbIA B3I
oJ00HOM, peakIuy;

B) IIpe/cKa3aTh IPAKTUUECKOE 3HAYEHHE TOW MM MHOW pEeaklMy, COMPOBOKIArOIIeHcs
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

[ToaroToBKy K Kax10ii 1abopaTopHON paboTe CTYAEHT AOJDKEH HauaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATUS, KOTOPBIM OTpa)kaeT COAEPKaHUE MPEIJIOKEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W 1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAalOTCs LIeM PalboThl, XOA pabOThl, JAeTCs PUCYHOK M OIMCAHUE YCTAHOBKH,
Ta0JIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCIEHUS U BBIBOBI.

[Ipu oueHuBaHUM 1a00PATOPHBIX PaObOT YUUTHIBAETCS CEAYIOLIEE:

- Ka4eCTBO BBIMOJIHEHUSI AKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pPadOThl |
CTENEeHb COOTBETCTBUSI PE3YJIbTATOB PadOThI 3a/laHHBIM TPEOOBAHUSM;

- Ka4ecTBO O(OPMIICHHSI OTYETa TT0 padoTe;

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI IIPHU 3aLIUTE PAOOTHI.

9.4. Meroanueckue YKa3aHMs 10 OCBOGHHI0 JUCHUILUIMHBI Ha 3aHATHAX
CeMHHAPCKOro THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl HA (POPMUPOBAHKUE HABBIKOB PELLICHUS MPAKTHUECKUX
3a/1a4, IPUMEHSAS IOJyYEHHBbIE TEOPETUYECKUE 3HAHMS, a TAaK)KE€ HABBIKOB CaMOCTOSITEIBbHOM
paboThI 1OJ1 PYKOBOZCTBOM IPENOaBaTEsl.

Ha mpakTudeckux 3aHATHSAX NMPOBOJIUTCS PELIEHUE PACUETHBIX 3aJay U YNpPaXKHEHUH B
npoiiecce nNpopabOTKM Haubosiee CIOXKHBIX B TEOPETUYECKOM ILIaHEe MPOoOJieM U MPOBOJSATCS B
Tpex ¢popmax:

1. yCTHBII OIIPOC CTYAEHTOB IO KOHKPETHOM TEMaTHUKE IPAKTUYECKOTO 3aHATHUS;

2. pelieHue U 00bSICHEHHE THUIIOBBIX 3a/1a4 110 IAHHOM TeMe;

3. camocTosTeNnpHas paboTa CTYJEHTOB C MCIIOJIb30BaHMEM YyYeOHBIX MOCOOMH, JeKIMHA 1
KOHCYJIbTAlMM NMpernojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 3aaHUH.

9.5. MeTtoanueckue yKa3aHusi 10 CAMOCTOATEJIbHON padoTe o0ydaromuxcst

CamocrosTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOydaromlerocss K ayIuTOPHBIM
3aHATUSAM M MEPONPUITHIM TEKYLIEro KOHTPOJS M MPOMEKYTOUYHOM aTTeCTallud MO U3ydaeMou
aucuuIinHe. Pe3ynbTrarel 3TOW MOATOTOBKH TPOSIBISIOTCS B aKTUBHOCTH OOYYaromierocs Ha
3aHATHSIX W B KayeCTBE BBIMOJHEHHBIX MPAKTHUYECKUX 3aJaHUil U Apyrux ¢GopM TEKYIIEro
KOHTPOJIA.

[Ipu BBITONTHEHWHM 3alaHU JJII CAMOCTOSITEILHOW PabOTHI PEKOMEHIyeTCs MpopaboTka
MaTepUANIOB JIEKIUH MO KAKIOW NIPOUAECHHOM TEME, a TaKKe H3YyUYEHUE PEKOMEHIAYEMOU
JIUTEPATypPhl, IPEJICTABIECHHON B pazzaene 6.

B mpomecce camocTosTenpHONM pabOTHl MPU W3YYEHUU TUCHUIUIMHBI CTYIEHTHI MOTYT
paboTaTh Ha KOMIMBIOTEPE B CHEIUATM3UPOBAHHBIX ayAUTOPHUSAX I CaMOCTOSITEIIBHOW PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTym uepe3 HMH(POpPMAIHMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K AJIEKTPOHHONH HH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QUOC) u anektporHoi 6ubnnoreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIE pacrojiaraioTcsi ydeOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
WCIIOJIb30BAHBI JJIsl CAMOCTOSTEIHbHON PAOOTHI MPU U3YUEHUU JTUCIUTIINHEIL.

st oOydarommxcsi Mo 3a04HOM (opme OOydeHHs CaMOCTOSTENIbHas paboTa SIBIsSETCS
OCHOBHBIM BHJIOM Y4eOHOM 1eATeIhHOCTH.



9.6. MeToanueckue yKa3aHusi 1Jis1 BbINOJHEHUSI KOHTPOJIbHBIX padoT
[Ipu uzyyenunn kypca « X MMUN» MPOBOJUTCS 2 KOHTPOJIbHBIE pAOOTHI.
B kouTponpHyto paboty Ne 1 BXOAST BONPOCHI MO XMMHYECKOH TEPMOJWHAMUKE U

XUMHUYECKON KUHETHKE (CKOPOCTb XUMHUYECKHMX pEeaKUUid, XMMHUYECKOE PABHOBECHE, BIIMSHHE
TEMIIepaTypbl Ha CKOPOCTh XHMMHUYECKOH peakiuuu u T.1): Bapuant 1 - 28 (mo BBIOOpY
npenojasaresnis) U3 meroauueckux ykaszanuii: I.H. bopucosa, A.B. bopucos, H0.B. barranoga,
B.K. OcmanoB OcHOBHbIE 3aKOHOMEPHOCTH IpOTEKaHHUd xumuueckux peakuuit. H.Hosropop,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B koutponbHyto paboty Ne 2 BXOAST BOIPOCH MO CHEAYIOIIMM TEMaM: CIIOCOOBI
BBIPQXCHHSI KOHIEHTPALMU PACTBOPOB M CBOMCTBA PAacCTBOPOB ANEKTPOJUTOB: BapuaHT 1-30 (mo
BBIOOpY TMpernoaaBaTens) u3 MmeTonuueckux ykaszanwii: A.B. bopucor, A.J[. Camconora, I.H.

bopucosa Konrposnbnblie 3ananus no teme pacrsopsl. H. Hosropon, HI'TY um. P.E. Anekceesa.
2017.— 14 c.

10. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA OCBOEHUA IUCHUIIJIMHBI
TunoBbie KOHTPOJIbHBbIE 32/IaHUS WJIH HHbIE MATePUAJbl, HE00X0AUMbIE /ISl OLIEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYyIIero KOHTPOJIsl YCIIeBAeMOCTH
Bonpocel, nHANBUAYaIbHBIE 3JaHUS U 33]Ja41 [TPEJICTABICHBI B METOJMYECKHUX yKa3aHUSIX
K IIPaKTHYECKUM U J1abopaTopHbIM 3aHsTusMm [3.1 — 3.13], npeacraBieHHbIX B 11. 6.3.
Ilpumepvr munoswvix 3a0anuil:
10.1.1. TunoBble 3a1aHNS K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM
3ansaTue Ne 24 (2 yaca)
CxopocTh XUMHYECKHX peakuuii. XuMuueckoe papHoBecue. Pemenue 3aga4
1. WuanuBuayanpHOE peHIeHHE 3aJa4d 10 XUMHUYECKONW KHUHETHKe (10 BBIOOPY
npernojiaBaTenss M3 METOAMYECKUX YKa3aHUM K J1a0opaTOpHBIM M IMPAKTHUYECKUM 3aHATHUSAM:
barranosa O.B., bopucosa I'.H., bopucos. A.A. u nap. «CKOpPOCTP XMMHUYECKHX pEaKLUM.
Xumuueckoe pasHoBecue» H. Hosropoa, HI'TY um. P.E. Anekceea. 2009. 37 c.)
THUITIOBBIE 3ATAY:
1. Bo ckonbKO pa3 U3MEHUTCSI CKOPOCTh MPSIMOM peaKkIiuu
(peakuuio cUUTaTh FIEMEHTAPHON) IPU U3MEHEHUH JIaBJICHUS B N
pas?
a) 2C(1B) + Ha(r) 2 CaHa(T);
0) 2CO(1) + Oz(1) 2 2C0Oy(1)
B) 2C(TB) + O(T) 2 2CO(1);
r) 2NO(r) + Cla(r) 2 2NOCI(1)
1) CO(r) + HoO(1) 2 Ha(r) + CO2(1);
e) C(tB) + 2H2(r) 2 CHay(T)
i) PCls(r) 2 PCl3(r) + Cly(r) ;
3)SO,Cla(r) 2 SO,(r) + Cly(1)
I/I) N204(F) 2 ZNOZ(F) 5
K) 2COy(r) 2 Oy(r) +2CO(T)
a) CO(r) + MgO(tB) 2 CO2(r) + Mg(TB);
M) COy(r)+ Ha(r) 2 CO(1) + HoO(k)
2.Bo ckonbko pa3 Ha/lo YBETUYUTD JaBJICHHUE B COCY/E, YTOOBI CKOPOCTh PEAKIINU
Ha(r) + I2(1) = 2HI(r) Bo3pocina B 100 pa3?
3. Peaknus umer mo ypaBHeHuio 2NO(T) + Oy(t) 2 2NO,(r). HauanbHble KOHIIEHTpALUU
pearupyomux Bemects 0but [NO] =0,8 mons/i; [O2] = 0,6 moas/n. Kak W3MEHHTCS CKOPOCTH




peaKIMy, eCIM KOHIEHTPALUIO KUCIopoJaa yBeIuduTh 10 0,9 MO/, a KOHIEHTPAIHMIO OKCUIA
aszora 70 1,2 mons/n (T=const)?

4. Ckopocts peakiuu Hy(r) + Ix(r) 2 2HI(r) npu [Hz] = 0,5Mounb/n u [I2] = 0,3 monb/n paBHa
0,018 Mo/ 1-MuH. PaccunTarh KOHCTaHTY CKOPOCTH MPSIMOM PEaKIUH.

5. Cxopocts peakruu 2NO(T) + Oz(r) 2 2NOy(1) mpu [NO] = 0,3momns/1; [O2] = 0,15 Mons/a
paBHa 1,2 -10"® mouns/m-c. Paccumrars KOHCTAHTY CKOPOCTH.

6. Koncranra ckopoctu peakiuu oopazoanust HI u3 npocteix Bemects npu 781K pasna 0,16.
Uemy paBHa  CKOpPOCTb  pEaKUMUM B  HAyaJbHBIH  MOMEHT  BPEMEHHM,  KOTJa:
a) [Io] = 0,05 monw/m; [Hz] = 0,09 mons/n; [HI] = 0 monw/nb; 6) korna ycnesno obpaszoBarbes 0,04
mons/nm HL

7. Koncranra ckopoctu peakiun 2NO(T) + Oz(r) 2 NyO4(r) mpu HEKOTOpOHl Temreparype
pasua 0,5-10% 1% /mon’-c. Paccunrars ckopocts peakuun: a) mpu [NO] = 0,8 mous/x, [O;] = 0,6
Moub/im; [N2O4] = 0 wmousb/i; 0) dYepe3 HEKOTOPBId NPOMEKYTOK BpPEMEHH, 3a KOTOPBII
npopearuposaio 0,2 MOJIB/JI KHCIOPOAA.

8. Onpenenute TemMnepaTypHbIii KO3(hOUIIUEHT CKOPOCTH

peakiuu, eciau TpU MOHWKECHHH TeMmImeparypbl Ha 45° peakuus 3aMmeminack B 25 pas.
9. Kakoii nomkHa ObITh SHEPrUs aKTUBAILIUU, YTOOBI CKOPOCTh PEaKLUK YBEJIUYUIACh B 3 pasa npu
Bo3pacranuu temrepatypsl ot 300 go 310K?

10. DHeprusi akTHBAIMK MpoOIIECCa TEPMUUYECKOTO PaA3NIOKEHUsT HOIUCTOro BOAOPOJA paBHA
198 x/Ix/moinb. Kakas monst Moekyn o01agaeT JOCTaTOYHOM SHEpTrUei, YTOOBI BCTYIHTD B ATY

Peakuuto npu temneparype S00K?

11. Onpenenuts sHepruto aktupanuu peakuu CioH22011 + HoO = 2CsH1206, eciut koHCTaHTa
CKOpOCTH IIpH 21°C paBHa 4,42- 10 a pu 41°C =7,35-10%,

12. Jna peakuuu COCly(r) 2 CO(r) + Cla(r) xoHcTanThl ckopoctu mpu 665K u 745K
cooTBeTcTBEHHO paBHbI 0,53-10° 211 76,6:10°%. BeraucauTh DHEPIUI0 AKTUBALIUH.

13. Bo cKoJIBKO pa3 yBEIMUUTCS CKOPOCTh peakiuu, eciau npu Temreparype S00K ee sneprust
aKTUBAIIMH, 32 CUET BBEJICHUS B PEAKIIMOHHYIO Cpe/ly KaTaluu3aTopa, yMEHbIIUTCS Ha

a) 4 xJx/monp;0) 8x/x/Monb; B) 12x/x/Monb;, 1) 16K/%/Monb;, m) 20x/x/Mob;
e) 30x/x/Monb; k) 35k Ix/Moib; 3) 40x/[x/Monb; 1) 45k ]J[/MOJIb.

25. JInst cneayronux o0paTUMBIX POIIECCOB:

a) Na(1) + 3H,(r) 2 2NH3(T)

6) Ha(r) + Cl; (r) 2 2HCI(1)

B) N2O4(r) 2 2NOx(T)

r) CO(r) + H2O(r) 2 Ha(r) + COx(1)

1) CHa(r)+ 20,(r) 2 CO2(r) + 2H20(1)

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

#K) CO(T) +NO3,(1) 2 CO2(r) + NO(T)

1) 3anucate MaTeEMaTUYECKHE BbIPAKEHHS] KOHCTAHT paBHOBeCI/IH K¢ n K,;

2) Berunciuts cootHomenue Mexay K u K, mpu 25 oc;

3) Ucnonp3ys TabIUIIBI TEPMOIUHAMUYECKUX BEIMYNH HAUTH 3HaquHe K.

14. JIna peaxuuu NoOu(r) @ 2NOy(r) K, = 0,141 npu 25 °C u K, = 1 .34 mpu 60°C. Ha
OCHOBAaHMUU 3TUX JAHHBIX ONPEIEIUTh 3HAK AH peakuuu. ( AH >0 I/IJ'II/I AH<0)

15. JIJISI peakiuu SO(r) + 1/202(r) 2 SO3(r) K, = 2,043: 107 mpu 900°C u K, = 1,062 107
pu 950°C. Ha 0CHOBaHMM STHX JaHHBIX onpeaenuts 3Hak AH peaxuu. ( AH >0 I/IJ'II/I AH <0).

16. Ilo maHHBIM 3HAYEHUSM KOHCTAaHT PABHOBECHUS HAWTH 3HAYCHHUS AG® xummaeckux
peaKkui.

N ITponece T, K K,
1 C(1B) + O2(r) 2 COx(r) 1300 4,17-107
2 N,O4(r) 2 2NO,(r) 298 0.141
3 N2(r) + 3H2(r) 2 2NHs(r) 298 6.3-10°




4 SO,(r) + 1/204(r) 2 SO4(r) 298 1.7-10%
5 Ha(r) + Do(r) 2 2HD(r) 670 3,78
6 2C0,(r) 2 Oy(r) +2CO(r) 1393 1,4-10%

17. Jlna peakuuu No(r) + Oo(1) 2 2NO(1) K, = 4,08:10™ npu 2000K u Kp=3,60-10‘3 pu 2500K.
Ha ocHoBaHuu 3THX naHHbIX onpeaenuthb 3HaK AH peakuuu. ( AH> 0 winun AH< 0).

18. Jlnsa peakuun Ho(r) @ 2H(r) K, = 1,52:107 npu 1800K u K, = 3,10-10°® mpu 2000K. Ha
OCHOBAHMWU ITHX JaHHBIX onpeneauTh 3HaK AH peakuuu. ( AH> 0 wiun AH< 0).

19. Koncranrta paHoBecust K, peakuun 2S02(r) + O2(r) 2 2SO3(r) npu 950K paBHa
1,062-10-2 . Boeruucnure Kc aiis 3Toi peakiuu.

20. MomucTelii BOTOPOA MU HAarpeBaHuu auccouuupyet no ypasaenuto 2HI (r) 2 Ha(r) +
Io(r). Ilpu HexoTopoii Temneparype K¢ = 1,64. Paccuntats xonnuectso HI (B mpouenTax),
MOJIBEPTILEECs TUCCOLMALMY MTPU JaHHOU TeMIepaType, €CIIU ero UCXO0IHask KOHIICHTpaIus
cocTaBisiia 4 MOJb/II.

21. KoncranTa paBHoBecus peakiuu Ha(r) + Io(r) 2 2HI(r) npu HEKoToOpoii Temmeparype paBHa
50. CxonbKko MoJiel HOIMCTOTO BOJOPO/Ia MOTYUUTCS, €CIM HarpeTh J0 ATON TeMIEepaTyphl B
3aMKHYTOM cocyae oobemoM 11 0,5 mosneii Bogopona u 1 mons noaa?

22. Tlpu Temnepatype 494°C B cucreme 2NO(r) + O2(r) 2 2NOy(T) B MOMEHT paBHOBECHS
KOHIIEHTpalus Kuciopoa crana 0,1 Mois/i1, a KoHIeHTparus okcuaa aszora (1V) — 0,25 mois/m.
Onpenenutb UCXOJHYIO KOHLIEHTpauuio okcuaa azora (1), ecnu ans nannoit remneparypst Ke =
2,2.

23. ITpu narpeBanuu cmecu CO; 1 Hy B 3aKpBITOM COCY/I€ YCTAaHOBHIIOCH PABHOBECHE CO,
(r)+ Hy (r) 2 CO(r) + HoO(r). ITpu T=1123K Kc = 1. Cxonpko MoJiel TUOKCHIA yriiepoaa Hallo
B35Th Ha | MoOJb Bogopoaa, 4to0sl 70% mociieIHero npeBpaTuioch B BOIYy?

24. TIpu 630C K,= 1,27 ans peakiun NoOy (1) 2 2NOx(r). Onpenenuts paBHOBECHbIE
napiuagbHble JaBJICHUS Ta30B, €CIIH 001Iee TaBleHHE B COCTOSTHUHM paBHOBECHS ObLIO 1aTM.

48. Kak M3MEHHUTCS TaBICHNE K MOMEHTY HACTYIUICHUS! pAaBHOBECHS B CHCTEME

N204(1) 2 2NO2(T) mpu OCTOSIHHOW TeMIIepaType, ecim ucxoanast KonueHTparust NoOgy
COCTaBJIsUIA 2 MOJIB/JI, U K MOMEHTY HACTYIIJICHUS COCTOSIHUSI paBHOBECHUS Mpopearuponaiio 25%
OT MEePBOHAYAILHOTO €r0 KONn4yecTBa?

49. Tlpu kakoM 00IIIEM JTaBJICHUH JIOJKHA HAXOIUTHCSI PABHOBECHAS CUCTEMA PCls(r)
2 PCl3(r) + Cly(r), uroosr mapuuansaoe gasienue PCls mpu 2500C 6but0 paBHo latm. Kp = 1,78

50. Jns peakuuu C(rp) + 2Ho(1) 2 CHy(r) K. = 21,85 mpu 1000K. PaccuuraTh o61ee
JlaBJIEHUE B COCTOSIHUN paBHoBecus, korja npu T = 1000K B cocyne emMkocTbio 111 00pa3oBaioch
0,1 Moap MeTaHa.

25. BeiuncnuTh paBHOBECHBIE KOHIIEHTPAIMK BEUIECTB B 00paTuMoii xumudeckoi peakmuu CO(T)
+ H,0(r) 2 Hy(r) + CO(1), nns xkotopoit K.=1(T=8500C), ecnu nucxoHbpie KOHIIEHTPAIIUU
BeriecTB cocTaBisuiu: [CO] = 2 monw/n, [H2O]=3 mounb/m.

26. Beruncnuth kKoHCTaHTHI paBHOBecHs (Kp) peakmuii: a) C(rp) + O2(r) 2 CO2(r); 6) C(rp) +
CO2(r) 2 2CO(r), B koTOpbIX NapuuanbHbie gaBieHus CO2 B MOMEHT paBHOBECHS COCTABISIOT
0,2 atm, a oOmiee gaBineHue ra3oB =1 aT™. (U KaXKI0TO cIy4asi OTJAENIBHO).

27. meetcst cuctema, B KOTOpoii mporekaet peakius AgrO (TB) 2 2Ag(TB) + 1/204(T) AH 0
= 32,2 x/Ix. Kak ckaxeTcsi Ha KOHIIEHTPAILUK KHCIOPOAa HaJl MOBEPXHOCTBIO TBEPAOH (ha3bl: a)
BBEJICHHE JIOMOJIHUTEIHLHOTO KoindecTBa AgoO; 0) OBBIIICHUE TEMITepaTyphl?

28. st peaxuun 3Fe(tB) + 4H,0(r) 2 FesOu(1B) + 4Ha(r) AH 205 = -148,4x k. Ykasars, Kak
OyZeT cka3bIBaThCsl HA KOHIEHTPALUU BOIOPOa B PABHOBECHON CMECH: a) TIOBBIIIIEHHE
TeMIIepaTypsbl; 0) yBeIMUEeHUE OOIIETo JIaBICHUS; B) YBEIMUEHUE BECOBOIO KOJIMYECTBA JKENE3a; I')
BBEJICHUE JIOTIOJHUTEILHOTO KOJIMYECTBA BOASHOIO Mapa; 1) KaKk COOTHOCATCS SHEPTUU
AKTHBALIUU TIPSIMOTO U 00OpaTHOTO Tporiecca?

29. Jlana obpartumas peaxumst: 4HCI(r) + Oa(r) 2 2H,0(r) + 2Cly(r) AH%06= -112,24 xJIx. Kak
MOBJIUSAIOT Ha PABHOBECHYIO KOHIIEHTPALMIO XJI0pa CIEAYIONUE U3MEHEHUS:

a) MOBBIIICHUE TEMIIEPATYPhI; 0) yBEIHUEHUE OOIIETO JaBICHHUS;, B) YBEIMUYECHUE KOHIICHTPAIIMH



KHCJIOPO/Ia; T) yBelnueHHe 00beMa PeakKIIMOHHOTO COCY/Ia; ) BBEACHUE KaTaIu3aTopa.

30. ns peakuuu CaCO3(1B) 2 CaO(TB) + CO2(T)A H%4g=176,04 k. YKa3aTh, KaK MOBIUSIOT
Ha PaBHOBECHYIO KOHIIEHTPALIMIO JUOKCH/IA YIIIEpOo/Ia CICAYIONINE U3MEHCHHS: a) TOHKCHHE
TEMIIepaTyphbl; 0) YBEIIMUCHHUE BECOBOTO KOJIMYECTBA KapOOHATa KAJIbIUs; ') BBEICHHE
KaTaln3aropa; 1) u3MeJIbUueHHE HMEIOIIErOCs KOJHUYECTBa KapOoHaTa KaabIys?

10.1.2. TunoBble 3a7aHusi AJs J1a00pPaTOPHBIX padoT
JlabopaTopHoe 3ansiTue Ne 1 (2 yaca)

OmnpenesieHne 3KBUBAJIEHTHOM MacChl MeTaJL1a
TUIIOBBIE KOHTPOJIBHBIE BOIIPOCHI:
1. llens pabGoThI
2. IlopsimoK BBITIOJIHEHHS pabOThI
3. O6paboTKa 3KCIEPUMEHTAIBHBIX JAaHHBIX
4. Ananus pe3yJbTaToB
5. Cxema yCcTaHOBKH
6. HaiiTi sxBUBaneHTHYIO Maccy cepbl B coeuaeHusx H,S; SO3; FeSO,; CuSO:s.
7. OT yero 3aBHCHUT HKBUBAJECHT XMMHUUYECKOTO AJIEMEHTa: 1) OT BaJIeHTHOCTH; 2) BCeria

SIBJISICTCS IIOCTOSTHHOM BEITMYIMHOM.

8. Uemy paBeH 00beM | MOJb HI€aNbHOTO Ta3a mpu 25 OC u nmaBjieHnd 1 atMm, Macca ero
SKBHBaJIeHTa — 29,65 r/mMonb. Uemy paBHBI BaJ€HTHOCTh U aTOMHas Macca MeTajia, KaKoil 3TO
MeTaynI?

9. OnpenenuTs 3KBUBAIICHTHYIO Maccy MeTamia, eciau 0,4 r ero BBITECHUIN U3 BOJbI 624
miaH; ipu 470 °C 1 743 Mm pr. cr.?

10. 0,36 r metamta 06paszyroT 0,68 r okcuaa. OnpenenTuTh YKBUBAJICHT MeTaJljIa.

11. Mblimbsik oOpa3yer Ba OKCHJIa, U3 KOTOPBIX OAUH COAEPKUT 65,2 % (Macc.) MbIIIbSIKA,
a apyroit — 75,7% (macc.) mbimbsaka. OnpenenuTh YKBUBAJICHTHBIE MAacChl MBIIIbsKa B 000MX
cinyyasx. HanmucaTts opMysbl COOTBETCTBYIONIUX OKCHIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAJICHTOB, JIaTh €r0 MAaTEMaTUYECKOE BhIPAKEHHE.

13. Kak omnpegenutb 5KBHBAJIEHT OKCHZAA, €CIM HW3BECTEH HKBUBAJICHT JIJIEMEHTA,

COEJIMHMBIIETOCS C KUCITOPOAOM?

14. Jlatb onpeneneHus 5KBUBAJIICHTA 3JIEMEHTA, SKBUBAJICHTHOW MacChI.

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

16. Ckosbko 3xBuBaNIeHTOB cojiepxkutTcs B 200 r CaCOg; B 400 r NaOH?

10.1.3. TunoBsbie BONPOCHI (3a1aHKs1) AJS YCTHOTr0 (MUCHbMEHHOI0) ONpoca
JIEKIIUSA Ne S
3aBucuMoOCTDh CKOpOCTH peakuuy oT Temmneparypsl. [lpuanun Jle-Illarease

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

1. Kak 3aBHCHT CKOPOCTh XMMHYECKOUN PEAKIMU OT KOHIIEHTPALIMH PEarupyrolnX BEIIECTB
JUTISL CTTIOKHBIX PEAKIIU?

2. Hanmumure nuddepeHnnanbHoe KHHETHYECKOE YPaBHEHNE PEAKIIHH.

3. Uto Ha3bIBalOT MOPSAAKOM peakuuu? Kak sKCHEepUMEHTAIBHO ONPECSIOT MOPSA0K
peaKkluy 1o JaHHOMY BEIEeCTBY?

4. Kax u3MEHAIOTCSA KOHLEHTPALMM BEUIECTB BO BPEMEHH IO MeEPE IMPOXOKICHHS
peakuuu? Hanummre MHTErpaibHOE KUHETUYECKOE YPABHEHUE JIsl PEAKIMK IIEPBOrO MOpsIIKa.



5. Or kakux (HaKTOpOB 3aBHUCUT CKOPOCTh XHWMHUYECKOW pEaKIUH B TETEPOTCHHBIX
cucremax?

6. Kak u mouyemy 3aBUCHUT CKOPOCTb peakluy OT Temueparypbl? Hamumure ypaBHeHHE
Appennyca. KakoB ¢u3mueckuil CMbICT KOHCTaHT ypaBHeHHs? Kakue sKcnepuMeHTalbHbIC
JTAaHHbIE HEOOXOAUMBI ISl pacdyeTa SHEPTrUH aKTUBAIIUH?

10.1.4. TunoBbie TECTOBHIE 3aJaHUA

Tema «OCHOBHBIE 10J10KEHHS], 3JIEMEHTbl XHMHYeCKOH TePMOIUHAMMKH U TeIVIOBbIe
3¢ deKThl XMMUYECKUX PeaKkmuiin»
1. TemmoBoii 3¢ (heKT peakuu XapakTepu3yeTcss U3MEHEHUEM
1) sHTpONINY;
2) SHTaJIBIINY;
3) NOBBILIEHUEM TEMIIEPATYPBI;
4) BHyTpEHHEHN YHEPIUH.
2. Peakuus nporekaeT caMONpPOU3BOJIBHO B IIPSIMOM HAIIPABICHUH, €CIIU
1) AH<O;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpONUS SBISETCS XapaKTEPUCTHKON
1) TEmIOTHI CUCTEMBI;
2) Oecriopsiika CUCTEMBI,
3) noTeHIMaNbHON YHEPTUU CUCTEMBI;
4) nBUXKEHHS MOJIEKYJI.
4. TemuoBoi 3peKT peakuu 3aBUCUTE OT
1) TeMniepaTypsl OKpy>Karomien cpeabl;
2) naBIEHUS B CHCTEME;
3) Ha4aJIbHOTO U KOHEYHOTO COCTOSIHUSI CUCTEMBI;
4) myTH NPOTEKAHUS PEaKIUH.
5. B xoze peakuuu MpOMCXOANT BBIJIEJIICHUE Tra3a — CHCTEMa PACIINPSETCS, IPU ITOM €€
1) suTpomnus ymensinaercs (AS<0);
2) sHTanbnus yBeauuusaetcs (AH>0);
3) sutpomnus Bo3pactaet (AS>0);
4) BHyTpeHHss SHeprus ymenbuiaercs (AU<O0).
6. s xakoit peakumu ASxp >0?
1) CaCOj3 (x)=CaO(x)+ COy(1);
2) 2S0; (r)+ O3(1)=2S03(T);
3) la(r)+ Ha(r) = oHI(1);
4) 3H2(r)+ No(r) = 2NHj3(1).
7. Peaknus mpoTekaeT caMOIIPOM3BOJBHO IPU TeMreparype Huxke paBHoBecHou ( T<T)), B
cllyyae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH>0, AS>0.



8. Peakumst mpoTexkaeT CcaMOMNPOM3BOJIBHO TMPU TEMIEpAaTypax BbIIIE TeMIEpaTyphl
paBHOBECHS B CIy4ae €cliu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucrteme HET paBHOBECHS, PEAKIIM HE BOZMOXKHA MIPH JIF000I TeMIeparype B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<0.
10. Peakmus mpoTeKaeT caMOTIPOU3BOJIBHO TP JTIFOO0H TeMIiepaType B ciydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuus siBisieTCst 9K30TEPMUUYECKOM, €CIIN
1) AH<0;
2) AU >0;
3) AU<0;
4) AH>0.
12. Peakuust mpoTeKaeT ¢ MOTJIOMIEHUEM TeIUIa, €Clin
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cucrema HaXOIUTCS B PAaBHOBECHH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTpONHS CUCTEMBI MTOBBIIIAETCS IPU
1) KoHAeHCAaIUK TIApa;
2) KUTICHUHN KUIKOCTH;
3) KpUCTAITN3AIUH KUKOCTH;
4) ocaxaCHUH.
15. DHTpONUS cUCTEMBl YMEHbILIAETCS MpU
1) kpucTaLIM3aIHH;
2) MJIaBJICHUY;
3) BO3rOHKE;
4) pacTBOpEHMH.
16. Peaxuns mporekaer no ypasHenuto 2 HClyy + Cagy = CaClyyy + Hagy. Cxompko momneit
HCI Berynuino B peakiuro, eciu Beiaeaniaochk 152,88 kJ[x reruia?
1) 1 monp;
2) 0,25 moub ;



3) 0,5 momnp; 4
4) 1,5 moJb.
17. Duranbnus obpazoBanus FeOcocraBnser -265 k/[x/Monb. CKOIBKO TEIJa BBIACTUTCA,
eciu obpasyercs 144 T okcupa xemnesza?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xJIx;
4) 488 xJIx.
18. Cormacno 1 crnencTBuro 3akoHa ['ecca TermmoBoi a3ddeKT peakiuu
FeZO3(K) + 3 CO(r) =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;
4y AH xp = - 226,9 k]JIk.
19. OuTponus cucrems! B xoae peakuu NayCOj3i) = NaxOy ) + COy() yBemnuuBaercs, T.K.
1) o6pasyercs ras;
2) peakiusi CaMOIIPOU3BOJIbHAS;
3) obOpa3yercst OKCU HATPHS;
4) oOpa3yroTcs JiBa OKCHIA.
20. Omnpenenute TemnoBoi apdext cropanus KUIK0oro CSy( 10 00pazoBaHMs Ta3000pa3HbIX
CO;z u SO3.
1) - 602 x]JIx;
2) 635,2 x]JIx;
3) — 635,2 kJIx;
4) 602 xJIx.
21. PeakmmssNO(r) + Oy(r) =2NOa(r) mnpu cTaHZAPTHBIX YCIOBUSAX TMPOTEKAET
CaMOIIPOM3BOJIEHO B TIPSIMOM HAIPABJICHHH, T.K.
1) AG =-107,31x/1x;
2) AGxp = - 58,2 xJIk;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 x]JIx.
22. Peaxius C(rpadur) + CO2(r) = 2 CO(T) npu CTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AGOXp =-257,4 x]Ix;
2) AGOXp =257; xJIx;
3) AG%xp = 120,2 JIx;
4) AG’p = -120,2 xJIx.
23. Peakius aBisieTCa SHIOTEPMUYECKOM, €CITN
1)AH<O0;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Ilomydyenue nuHka uaet no peakuud ZNOw) + Cipagur) = ZNw) + CO(py. Cronpko Temna
MOTJIOTUTHCS, TIpU 00pa3oBaHuu | T IUHKA?
a) 3700 x/1x;
0) 1500 x/[x/moub;
B) 3700 xIx/mMoub;



r)3,7-10%k .
25. Ilpu oxucnenun 10,8 T cepebpa Bwimenuioch 1,58 kJlx Terua. Haittu sHTanmbnuio
obpa3oBaHus OKcHIa cepedpa AHoo6p(AggO).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/mMo7b ;
r) 44,8 xJIx .
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 TemnoTst?
a) 4,46 m,
6) 4,46 M°;
B) 3,98 1;
r) 4,46 M.
27. Onpenenure n3MeHenue >Heprun ['m66ca peakuun CHapy + lory = CHsleo + Hly pu
CTaHJAPTHBIX YCIOBUAX. BO3MOXHO JM MPOTEKaHHE PEaKIuu (CT.y.)
a)AGOXp: 39,49k ]Ik, HEBO3MOIKHO;
6) AG’xp = - 39,49 K/, BO3BMOXKHO;
B) AGoxp = - 43, 8 k/I>x/M0JIb, BO3MOXKHO;
) AG%xp = 45,5 KJIK, HEBO3MOXKHO
28. Ompenenute M3MeHeHHE dHepruu ['mOOca M HampaBiieHUE NMPOTEKAHHS PEAKIMU TPU
cTaHAapTHBIX yelnoBUsIX. MNOyy + 2C pagur) = MN + 2 CO(p.
a)AG’xp= 192 kJI) B 06paTHOM HAIIPABICHUN;
0) AGOXp =—192 x/Ix, B IpsIMOM HaIpaBJICHUU;
B) AGOXp = 384 x/I>x/M0b, B IPSIMOM HaIlpaBJICHUU;
r) AGOXp =—259 x/Ix, B IpssIMOM HaIlpaBJICHUU.
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 JIx/K; yBenuunBaeTcs ,T.K. BBLICISCTCS Ta3;
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yeTcst KpeMHHIA;
B) ASOXp =-360,82 /K ymenb1aercs, T.K. 00pa3yroTcs 60s1ee IpocTble MOJIEKYJIbI;
r) AS’xp =0 /K He H3MEHSIeTCs, T.K. He H3MEHSCTCS KOIMYECTBO BEIECTBA B XOJIE
PEaKIHH.

10.1.5. TunoBble 3agaHus I KOHTPOJbLHONH PadoThI

KOHTPOJIBHAS PABOTA Ne 1

TEMA «OCHOBHBIE 3AKOHOMEPHOCTH ITPOTEKAHUS PEAKIIA»
Bapuant Nel
Has peakunu 2CO¢y + 2H, ) = CHy(y + CO2 () OnpeiennTs:
1) roMOreHHOH NN TeTEPOTeHHOM SABISIETCA JaHHAsI CUCTEMA;
2) TeruoBoi 3 PexT peaknu; FK30- WIKA SHAOTEPMUUYECKON OHA SIBIISIETCS;
3) rerutoBoii a3 ekt peakiuu B pacuere Ha 67,21 CO;
4) u3MeHeHne BHYTpeHHeH sHeprun cucteMbl (AU2gg);
5) HanpaBieHUE NPOTEKaHMsI ITpoliecca NpU cTaHAapTHBIX ycinoBusax u 1000K;
6) BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTb IPSMOW PEaKUMU NPU MOBBILCHUM JABJIEHHUS B 2

pasa;

7) B KaKOM HalpaBJIEHUU CMECTUTCSl paBHOBECHE TIPOLlecca MPH MOBBILICHNH 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 MONB/II U K MOMEHTY paBHOBecHSs IpopearupoBaino 20%
ucxonnoro konmmyectsa CO. OTBeTH 000CHOBATH.

Bapuant Ne2

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

1) 3K30- WK SHIOTEPMUYECKOMN SIBIISETCS JaHHAs PEAKIIMS;

2) rernoBoil a3¢dext peakuuu B pacuere Ha 11,211 COyp;

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

HN3MCHCHHUEC SHTPOIINU,

4) TteMmmeparypy, BbIIIE KOTOPOW IPOLECC Ppa3sIoKEHHs] KapOOHAaTa KajblUs CTaHOBUTCS

BO3MOXXHBIM; 3a CuY€T Kakoro (aktopa (SHTAIBIUMHOIO WM DHTPOINUNUHOTO) BO3MOMKHO
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 yBeNu4eHUH BecoBoro konndyecrsa CaCOs.
7) 3anuIIMTe MateMaTudeckue BeIpaxkeHus KOHCTaHT K, u K. n cootnomennsa mexny K, u K;
8) BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh MPSMOIl peaklliy pU MOBBILICHUH JaBJICHUS B 5 pas;
9) sHeprust akTUBALMK NPSIMON UM 00paTHOM peakuu OoJIbLIE.
OTBeThI 000CHOBATS.

Bapuant Ne3

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

1) TernoBoit 3¢ (hekT XUMUUECKOH peakinu;

2) TeruioBoil adexT 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 SIBIIETCS JaHHAsl CHCTEMa,
6) B KaKOoM HalpaBJIEHMU CMEUIaeTcs paBHOBECHE MpoIlecca PU HarpeBaHUU; YBEIUUUBAETCS

HJIM YMCHBIIACTCA ITPU 3TOM KOHCTAHTA PABHOBCCHUA PCAKIINU,

7) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh MpPSIMOM pPEaKIMH IMpU TMOBBIIICHWU JABJICHUS 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 paBHOBecCHs mpopearuposaio 40 %
ucxojnoro konuuectsa CO.

OTBeTHI 000CHOBATE.

Bapuant Ne4

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, OHTAJIBIIUAHOTO WM OSHTPONHHHOTO, BO3MOXKHO

CaMOIIPOU3BOJIBHOE NIPOTEKAHUE 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 MaTeMaTu4ecKue BeIpaxkeHust KoHCTaHT K, u K¢; cootnomenne Mexny K, u K;

7) B KakoM HamnpaBlI€HUH CMECTUTCS DPABHOBECHE PEAKIMHM IPH TOBBIIICHUU JaBIICHUS,
WU3MEHUTCS JIM TIPU TOM KOHCTaHTa paBHOBECHS PEAKIUU;

8) KaKk BIIUSET MOBBIIICHUE TEMIIEPATyphl HA CMEIICHHE PAaBHOBECHS IIPOIIECCAa U HA BEIUYUHY
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 IMOTJIOTHTCH a) mpu oOpazoBanuu 1 mons NOy; 6) ecnu
npopearupyet 11 Oy;

3) HampaBJeHHE CaMONPOU3BOJIBHOIO MPOTEKAHUS PEAKIIMH MIPH CTAaHJAPTHBIX YCIOBUSX;

4) TeMmieparypy, BBIIIE KOTOPOH JTaHHAS PEAKIHS CAMOIIPOU3BOIBHO HE TIPOTECKAET.

5) TOMOTEHHOI WJIM TeTEePOTreHHOM SIBISIETCS JaHHAS CUCTEMA;

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

7) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh MPSMOW PEAKIUHM IPH TIOBBIIICHUH IABJICHUS B
cucTeMme B 3 pasa; U3MEHHUTCS JIU MPU 3TOM KOHCTaHTa paBHOBECHUS 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. OTBeTsl 000CHOBATS.

8.2. TunoBble KOHTPOJIbHbIE 3aJaHHUSl MJIH HMHbIe MATepHAJbl, HEOOXOAUMbIE JIf
OLEHKM 3HAHUI, YMeHUii, HABHIKOB U (WJIN) ONBITA B XO/€ MPOMEKYTOYHOH ATTEeCTAIUM 1O
AUCIHHUIIMHE

DK3aMeH MPOBOJUTCS B TECTOBOM W YCTHO-TIUCBMEHHOW (opMe IO BCEMY MaTepHary
M3y4aeMoro Kypca «XuMHUn»

DK3aMEHAIMOHHBIA OMJIET COAEPXKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

Kageopa IIBIduX 3K3AMEHAHI/IOHHI)II71 BUJET N1
JMucuunauna XuMus

1. Crpoenue aroma. OCHOBHBIE TIOJI0KEHHUS KBAHTOBOI MeXaHUKH. SnepHas Moaens aroma. [IpoToH.
HeiiTpon. DnekTpoH.

2. DIEKTPOXUMHYECKHE METOJIbI 3aIIUTHl METAIOB OT KOPPO3HMHU: IPOTEKTOPHASL, KATOIHAS,
aHOJIHAS.

3. HcxoaHble KOHIEHTpanuK a3ota u Bojgopozaa B cucreme N (1) + 3 H, (r) <2NHj; (1) 0611 [N,]=
2 monw/11, [H,]=8 monw/n. K MomenTy paBHOBecHs mpopearupoBaiio 10% HCXOAHOTo KOJINYecTBa
azoTa. Berancnute naBneHne ra3oBoi cMecu B MOMEHT paBHoBecus mpu 500 K.

4. Peaxnus npotekaeT o ypaBHenuto CaO(k) + 3C (rpadur) = CaC; (k) + CO(r) Onpenenutsb
TemnoBoi 3¢ ekt peakuuu. C BbIJIeIEHUEM WU MOTTIOIIEHHEM TeIlla OHA MPOTeKaeT?

5. BynyT nu npoTeKath peakuu MEXIY PacTBOPaMH CIECAYIOLUINX JIEKTPOIUTOB:

a) K2C03 + HCI 6) KN03 +Na28 B) CdSO4 + NaOH?

Kageopa 11BInX 3K3AMEHAHI/IOHHI)II7I BUJET N 2
Jucyunauna XuMusi




1. JIBoiicTBeHHas MpHUpoaa MIEKTpoHa. BomHOBas GpyHKIHsI. DIIeKTpOHHOE 00J1aK0. ATOMHAS
2 2 2 2
opburans. Ypasuenue Illpenunrepa 0 l/zj + 0 l/zj + 0 1/2/ =— 8z"m, [E -U ]W
ox~ oy° oz h
2. 3amuTa MEeTalIoB OT KOPPO3KH. 3aIIUTHBIE TOKPHITHS. KaToaHbIe M aHOTHBIC TOKPHITHSI.
3. DK30- WM SHIOTEPMUYECKOM SBISIETCS peaKiys Pa3IoKeHUs MEPOKCUIa BOAOPOIa
H,0,(x) = H,O(x) + /,05(r)? Kakoe KoTH4eCTBO TEIIOThI BBIASTHTCS, eciu obpasyercs 1,12
1 Kuciopoaa?
4. DHeprus akTUBaIuu mpsamoro mnporecca H, (r) + J, (r) <2HJ(r) pasua 166,3 x/Ix/Monb, a mis
o6patHoro mpouecca — 182,9 kJ[x/Moib. Paccunrats AH? xuMudeckoii peakiu.
5. Mosxno mu npurorouts 0,003 M pactBop cynbdara kansius? OTBeT AaTh HA OCHOBAaHHU
pacdera.
Kageopa 11bIuX 3K3AMEHAIIMOHHBIA BUJET N3

Hucuunauna XumMusi

1. Artomuas opburains. KBanTOBBIE Uncna: n, 1, mj, ms. I’ 1aBHOE KBaHTOBOE YHUCIIO.
Oueprerndyeckue ypoBHU. OCHOBHOE M BO30YKIIEHHOE COCTOSTHUE JIEKTPOHA.

2. MexaHu3M U TEPMOJAUHAMUKA IEKTPOXUMHUUYECKON Koppo3uu. Koppo3us cramu B Kucion
cpene.

3. Bo3MmoxHO 11 ony4yeHre kapOuaa Kalblus MIPH CTAHAAPTHBIX YCIOBUAX MO PEAKIIUU

Ca(x) + 2CO(r) = CaCy(x) + Oz(r)?

4, st 5K30TEPMHUYECKOMN peaKIuu (AHO<O) 250, (r) + Oy(r) < 2S03 (r) Onpenenuts: a)
HaIpaBJIEHUE CIBUTa PaBHOBECHUS IIPH MOHIKEHUU TeMIIepaTyphl; 0) Kak H3MEHSETCs
TP 3TOM BEIIMYMHA KOHCTAHTHI PABHOBECHS?

5. Ckounbko rpammoB PhSO4 MOKHO pacTBOPUTH B 2 JT BOJIBI IIPH OOBIYHO#M TeMIiepaType?
Kageopa NBIuX DK3AMEHAIIMOHHBIA BUJET N 4
Hucyunauna Xumus

1. Opb6uransHoe kBaHTOBOE uncio. Popma opOutanu (s, p, d).

2. 3axon 'ecca. I u Il cnenctBue 3akona ['ecca. CtanmapTHast SJHTANBINS 00pa30BaHUS U
CTaH/JapTHAs SHTAIBIIHS CTOPaHUS BEIIECTBA.

3. Ompenenuthb AHOX,p_ nepexojia rpadura B aiMas, €CJId U3BECTHHI TETIOBBIE (D (PEKTHI
peakmmit  C(anmmaz) +O(r) =COy(r), AH® = -395 x/[x/monb; C(rpadut) +O2(r) =COx(T),
AH°= -393k]I>x/MOb.

4. Jnst peakiuu CO (1) +Cl, (1) < COCI; (r): 1) 3anmcaTh MaTeMaTH4ecKOe BBIPAXKEHHUE
wi Kpn K,

2) onpeAenuTh HaNpaBiIeHNE CMELICHHS pAaBHOBECHS: a) IPU MOBBIILIEHUH 00ILEro
JABJICHUS B cUCTeMe;  0) BBEJCHHH KaTallM3aTopa; B) yBENTUYCHUH KOHIIEHTPALIUN
XJIopa.

5. Kakyro cpeny (kuciyro, HEHTpaIbHYIO WU MIEIOYHYIO) UMEIOT pacTBOpHI coneld NayS,
KC1, LiHS, K3PO, ? Hamuiure MOJIEKyIspHBIE ¥ HOHHBIC YPAaBHEHUS PEaKIIUi THIPOIIN3A.

Kageopa TIBIuX SK3AMEHAIIMOHHBIA BUJET N5

JMucuunauna XuMus

1.

2.

MaruutHOe KBaHTOBOE 4nCIO. [IpocTpaHcTBeHHAs OpueHTaIus opouTai (S, p, d).
[loHsTHE «BBIPOKIEHHOCTH» MOLYPOBHS.

Kunerunka snexrpoxnmuueckor kopposuu. [laccuBanus meraminos. BivsitHue npupossl
3alMTHBIX IJIEHOK U pH-cpeasl Ha CKOPOCTh KOPPO3UU METAIIIIOB. AHO/IHBIE YCKOPUTENH
KOPPO3HUH.

Jns obpatumoit peakiuu 4HCI(r) + O, (1) = 2H0(T) + 2Cly(1), AHgg = -112,4 kJIK.
Kaxk moBiusitoT Ha paBHOBECHYIO KOHIICHTPAIIUS XJIOpa: a) MOBBIIIICHUE TEMIIEPaTyphI; 0)
yBeJIMYEHHE O0IIEro JaBJICHUS; B) yBelnYeHHe o0beMa peakropa?



4. OnpenenuTs 3JIEMEHT, €CJIM OH HaXOAUTCS B 4 TIEpUOJIe U aTOM B HEBO30YKJICHHOM
COCTOSIHUU MMEET CIHH 2,5. YKa3arh ero nojoxeHue B rpymnie u noarpyimne. Ha3zparp
3JIEKTPOHHOE CEMEMCTBO.

5. Omnpenenuts koHcTaHTy aucconnanuu HCN, ecou B 0,06 M pactBope o= 1% 10,

Kageopa T1BInX DK3AMEHAIIMOHHBINA BUJIET N 6

Jucuunauna XuMus

1. CnunoBoe kBaHTOBOE yHcio. [Tpuniun [Taynu. EMkocTh aToMHO#M opOuTan, MOAYpPOBHS,
YpPOBHSI.

2. TemoBoi 3(HEKT XUMHUECKOW peakuy. DHTAIBIHA. JK30- U SHIOTCPMUUECKHEC
peaxuu.

3. C BbIIEJIICHHEM WIH MOTJIOIEHUEM TeIljIa MPOTEKAET MPOLIECC Pa3IoKEeHUs HUTpaTa Kallus
no ypaBHeHHI0 2KNO3 (k) =2KNO; (k) + O, (r)? Onpexnenutsd TemnoBoi 3¢ dexr
peaxiuu, ecinu odpasyercs 67,2 1 KUCIOpoAa.

4. OO6pa3yercs I 0CaJ0K TPYAHOPACTBOPUMOTO COCIUHEHHMS TIPU CMEITMBAHUH PABHBIX
o6wemoB 0,0002 M pactBopoB AgNO3 1 NaSOg.

5. Ipu yBenmuenuu Temmeparypsi Ha 60°C ckopocTs peakiun Bo3pocia B 150 pas.
Paccunrare TemnepaTypHblil K0O3)GUIIMEHT peakiuH.

Kageopa TIEIunX D9K3AMEHAIIMOHHBIA BUJET N7

Hucuunauna XuMusi

1. Teopus BaneHTHbIX cBsa3ell. [ uOpuan3anus aroMHbIX opouTtaseit. Tunsl rudbpuaAn3auy -
sp, sp?, sp®, spd, spd®.

2. Temnora. Pabota. Buytpennss sueprus. [ 3akoH TepMOAMHAMUKH.

3. PaccuuTaTh Kakoe KOJMYECTBO TEIUIOTHI BRIIEIHTCS MpH cropanuu 1 1 H,S mo peaknum
2 H2S (1) + 3 O2(r) = 2 HoO(T) + 2 SO2(T). Kak mpu ’TOM U3MEHUTCS BHYTPEHHSIS YHEPTHS
CUCTEMBI?

4. PaccuutaTh pacTBOPHUMOCTH B Bojie FeS B MouIb/11 1 /11, ecin pou3BeIeHHe PaCTBOPHMOCTHU COJIH
paBro 5x107%,

5. MHcxonnpie koHnenTpanuu okcuaa azota(ll) u xmopa B cucreme 2 NO(T) + Cly(r) = 2 NOCI(T)
COCTaBISIFOT COOTBETCTBEHHO 0,4 MOub/1 11 0,3 MOIIB/11. BRIUHCINTD KOHCTAHTY PaBHOBECHS, €CIIH
npopearupoBasio 40% azora. Kak npu 3ToM U3MEHHUIIOCH AaBJIEHUE B PEAKIIMOHHOM cocype?

Kadgeopa T153uX D9K3AMEHAIIMOHHBIA BUJET N 8

JMucuunauna XuMus

1. DnexkTpoHHas CTPYKTypa MHOTO 3JIEKTPOHHBIX aToMoB. [IpaBuno Xynna. [locienoBaTensHOCTD
SHEPreTHUYECKUX cocTosiHui atoMa . [Tpasuiia KileukoBckoro.

2. DIeKTposu3 pacTBOPOB XJIopua0B. IlocinenoBaTenbHOCTD AMEKTPOIHBIX PEAKLIUH.
[lepenanpspkeHue BbIIEIEHUS KACIOPOa U XJI0Pa.

3. OOBICHUTH, OYEMY OTOPBATh IEPBEII AJIEKTPOH OT aTOMa CEPhI JIerde, YeM OT aTOMa KUCIIOpO/Ia,
TO €CTh Ils < Ilo.

4. Paccuurath KoHCTaHTY paBHOBecus K. peakuuu C (rpadur) + 2Cl, (r) = CCl, (1), eciu ucxoanas
KOHILIEHTpaLH XJIopa cocTaBisuia 4,2 MOJIb/J1 1 K MOMEHTY paBHOBecus mpopearupoaio 40% ero
KOJIN4eCTBa. Paccumrarh, Kak M3MEHUTCS MIPU 3TOM JIaBJICHUE B PEAKIIMOHHOM COCYJIC.

5. Tlo tabnuunbeiM 1aHHBIM [P KOMITOHEHTOB ONPEAETUTH HANIPaBJICHUE PEaKM HOHHOTO 0OMeHa
CdSs + Hg(NO3)2 — Cd(NO3)2 + HgS

Kadgheopa 1153uX DK3AMEHAIIMOHHBIA BUJET N9

JMucuunauna XuMus




1. ATOoMHBIC U MOHHBIE PAINYChl. 3AKOHOMEPHOCTh U3MEHEHHSI PATUYCOB B TIEPHOJIE U MOJIIPYIIIIE.
O¢ddexT NPOHUKHOBEHHUS M SKPAaHUPOBAHUSI.

2. DOmnextponus. Katon. AHoxa. DiaekTposin3epsl. DiekTponus ¢ nuadparmoii. [locnenoBaTensHOCT
AJICKTPOJIHBIX TPOIIECCOB HA KaTOJIC U aHOJIC.

3. C yBenuueHHWEM WU YMEHBIICHUEM SHTPOIHH MPOTEKAET MPOIecC 00pa30BaHUs XJIOPHUJIA JKene3a
(I1T) u3 mpocTtsix Bemects Fe(x) + ¥/,Cly(r) = FeCly(k)? CriocoOCTBYeT 71 TIOBBIIIECHIE
TEMIIEPATyPhl MPOTEKAHUIO JAHHOTO Mpoiiecca?

4. Peakuus npoTekaer o ypaaeHnio Ag,0(k) =2Ag (k) + /,0,(r). Onpenennts HapaBieHHe
CMEIICHHS] pPAaBHOBECHSI ITpoIlecca MPH MOBBIMICHHUS aBieHus. Kak BiIHseT MoBbIICHHE
TeMIIepaTyphl Ha CMelleHHe paBHoBecHs peaxiuu (AH>0)?

5. OmpeaenuTs THII TUAPOJIH3a U KHUCIOTHOCTH pacTBOpoB coieit: NaNO,, Cr(NO3);, CH;COONa,
CUFz.

Kageopa NIBIuX D3K3AMEHAIIMOHHBINA BUJET N 10

Hucyunauna Xumus

1. Dueprust HOHU3ALUMU U CPOJCTBA K AJIEKTPOHY. 3AKOHOMEPHOCTb U3MEHEHUS SHEPTUU
MOHM3AIMH U CPOJICTBA B MIEPUOJIC U TIOATPYIINE, TPYTIIIE.

2. Durponwus. YpaBHeHue boibiiMana. 3aKOHOMEPHOCTH U3MEHEHHUST SHTPOITHH.
CrangapTHas SHTPOMHS BEIIECTBA.

3. C yBenmu4eHHEM WM YMEHBIICHHEM SHTPOIHH MPOTEKAIOT MPOIECCHI:

2H,0(1) = 2Ha(1) + O2(1) ; CaO(x) + CO2(r) = CaCO3(kx). OOBSACHUTH XapaKTep
MU3MEHEHHS SHTPOITUH PEaKIIH.

4. Peaxnus npotekaet no ypaBHenuto CO (r) + HyO (r) & CO, (r) + Hz (7).
Onpenenutb B KAKOM HaIlpaBJIIEHUU CMEIAETCSl paBHOBECHUE: a) MPH MOBBIIIEHUN O0OLIETOo
naBjieHusl; 0) BBEACHUM KaTaanu3aTopa; B) yBEIWYCHUH TEMIIEPATYPhI (AHO>O)?

5. Kakoil anemeHT HaTpuil WM aTIOMUHUI 00J1aaeT OOJIBIINM CPOJICTBOM K 3JIEKTPOHY,
SHEpruel HOHU3AIMUU U AIEKTPOOTPULIATEIbHOCTHI0. OTBET JJaTh HAa OCHOBE aHAIM3a
SHEPrUH JIEKTPOHOB.

IlepeyeHb BONPOCOB U 3aaHUU VIl OATOTOBKH K IK3aAMEHY
(OIIK-1: MOIIK-1.2, UOIIK- 1.2, UOIIK-1.3):

1. OCHOBHBIE 3aKOHBI XMMHUHU (COXpPaHEHHE MAacChl, IIOCTOSTHCTBA COCTaBa, DKBHUBAJIEHTOB.
["azoBbie 3akoHBI (ABoranapo, MenneneeBa-Kiamneiipona). [lapiuansabie naBieHus ra3oB. 3aKOH
HKBUBAJIEHTOB. OCHOBHBIE NMOHATHS XUMHUU (aTOM, XUMHYECKUN JIEMEHT, U30TOIBI, MOJIEKYIA,
MOH, CBOOOHBIN paguKail, MOJIb U SKBUBAJICHT).

Xumnueckas popmyina. AGCONIOTHbIE U OTHOCUTENIbHBIE MAacChl aTOMOB. ATOMHasi €IUHHIIA

Maccel. Yucnmo ABoraapo. OTHOcuTeNnbHass MOJIEKyJsipHass macca. Mousb. MonsipHasg Macca.
OKBUBAJIECHTHI Pa3JIMYHBIX KJIACCOB BEILIECTB.
2. Tepmonunamuyeckas cucreMa. Bunpl cuctem. CocTosiHMe cCUCTeMbl. BHYTpeHHssl sHeprus u
SHTaNbNUs  cuctembl. [IpakTuueckoe mNpuMeHeHME OTuX BenuuuH. llepBbii  3aKkoH
TEPMOJIWHAMHKH. OHTanbnus. TermnoBeie dddextsr peakmmid Qv uw Qp. DHIO - ©
AK30TEPMHUUECKNE PEAKIIUH.

Cranpapthble ycnoBus. CrannapTHble cocTosiHMs. CTaHIapTHBIE SHTAJIBIUU 00pa3oBaHUS
IIPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHNS U TEPMOJAUHAMUYECKAS BEPOSTHOCTD.

3akoH ['ecca u ero cnenctBus. Tepmoxumudeckue ypaBHeHus. Pacuer TeraoBbix 3(pdexTon
XUMHUUYECKHX peakiuil. DHTponus. BTopoli 3aK0H TepMOJUHAMUKU. Y CIIOBUE CAMOIIPOU3BOJIBHOTO
IIPOTEKAHUs MPOLIECCOB U TEPMOJUHAMUYECKOE PABHOBECHE B M30JIMPOBAHHOW CHCTEME. DHEPIHUs
['n66ca. YciaoBusi caMOIPOU3BOJIILHOTO TPOTEKaHHWs IPOLECCOB M PABHOBECHS B 3aKPBITHIX
cucremax. a3oBble pPaBHOBECHUSA. OHEpreTMyYecKass auarpaMma peakiuuud. TpeTtwil 3akoH



TEPMOJMHAMHUKH. AOCOIIOTHAsE SHTPOMHUS NPOCTBIX U CIOXKHBIX BEIIECTB. DHTPOIUITHBIC
JyarpaMMbl MHIUBUAYaJbHBIX BellecTB. Bo3pactanue (yOblib) SHTPOIMM B 3aBUCHUMOCTH OT
CTPOCHHUSI BEIIECTB, NMpH (PA30BbIX IepexoAax M B XMUMHUYECKHX peakuusx. CBA3b SHEPruu
aKTUBALMU C TEIUIOBBIM 3 dexToM. OOpaTtumblie 1 HEOOPATUMBbIE IPOLIECCHI. Y CIIOBUS U3MEHEHHUS
HanpaBiIeHUus OOpPaTUMBIX XMMHYECKHUX pPEaKUWH. DHTAIbMUUHBIA U SHTPONMHUUHBIA (DAKTOPHI.
Temnepatypa uaBepcuu peakuuu. CBs3b CTaHAApTHOM 3Hepruu [ mb0ca peakiuy ¢ ee KOHCTaHTOM
paBHOBECHsI. 3aBUCUMOCTb KOHCTAHTbI pPaBHOBeCHs OT Temneparypbl. CTaHgapTHas cBOOOJHAs
sHeprus ['mb6ca oOpazoBaHMsI BEIECTB M PACUEThl CTAHIAPTHBIX 3Hepruil I'mb6dca xuMuyeckux
peaKuui.

3. Kunernka xumuueckux peakiui. CpelnHsii U MTHOBEHHasi CKOpPOCTh peakiuu. CKOpoCTh
IETEPOreHHBIX peakUui. 3aKOH JAEWCTBUA Macc. 3aBUCUMOCTb CKOPOCTHM OT KOHLEHTpaluu
pearenToB. llopsakm peaknuu. KoHcTaHTa cKopocTH. OHEprus akTUBAaLUU  IIpoLecca.
AKTHBUpPOBaHHBIM KOMIUIEKC. AKTHUBHBIE MOJEKYJbl (pachpeneneHue MakcBeuia). DHeprus
AKTHUBALIMHU, NIEPEXOHOE COCTOSIHUE M aKTMBUPOBAHHBIM KOMILJIEKC HA IIPUMEPE OJHOCTAIUUHON
peakuu. BrnusHMEe TeMmepaTypsl Ha CKOpPOCTh XMMH4YecKO# peakuuu. IlpaBuwio Bant-I'odda.
VYpaBHeHHe AppeHuyca. DHEprusi akTUBAUUM WU NPEIIKCIOHCHLMAIbHBIA  MHOXHTEIb - HX
¢uznueckuil cMbicil. ['OMOTe€HHBIM U reTeporeHHbld KaTaiu3. ['omoreHHbld Kartanu3. Biushue
KaTaju3zaTropa Ha Oapbep NpsMOW M 0OpaTHOM Xxumuueckod peakiuu. Kartanms v xumuueckoe
paBHOBecHe. JJOCTOMHCTBA M HEIOCTAaTKM 3TOTO BHJA KaTauu3a. [ eTepOreHHbI KaTajlu3 U €ro
ocobeHHocTH. [IpoMexXyTOuHblE COEIMHEHHMs B TeTepOreHHOM Kartaiausze. JloctouHcTBa M
HEJIOCTATKM TE€TEPOreHHOr0 Kartainsa. BimsHue katanu3atopa Ha Eg,q M CKOpPOCTH NIpPSIMOU U
obpatHoit peakumii. I[lpuHIMD noOIBMXXKHOTO (IMHaMu4Yeckoro) paBHoBecus Jle-Illarenbe.
OOparumble peaknuu. 3aKoH JeHCTBUS MacC M KOHCTaHThl paBHoBecns K. m K, . Ux
COOTHOILIIEHHE JJIsI TOMOTEHHBIX ra3000pa3HbIX U KOHJEHCHUPOBAHHBIX CHUCTEM. MexaHH3M U
CTaJIMHHOCTD peakiuil. MoneKyasspHOCTh (MOPAIOK) dJIEMEHTApHBIX CTaAuil U quarpammbl  EakTt-
IIyTh MHOTOCTaJIMHHON peakuuu. Jlumutnpyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTui
aKTUBALlUM TPSIMOM M O0OpaTHOW XMMHMUYECKON peaklUh COOTBETCTBEHHO C KOHCTAHTOMN
paBHOBECHsI U TEIJIOBBIM 3(PdekToM peakuuu. OCoOEHHOCTH TI'eTePOreHHOT0 paBHOBECUS U
MaTE€MaTUYECKON 3alIMCH KOHCTAaHT PABHOBECHS I'€TEPOTCHHBIX XUMHUYECKUX PEAKIIMiA.

4. Teopust 3NIEKTPOIUTHUECKON aucconuanuu Appenuyca. CTeneHb U KOHCTaHTa JUCCOLMALINU.
Buner xonnentpanwmii. Pacuer cremenu mauccouuanuu U pH pacTBOpoB Ha mpuMepe CialbIxX
KHCIIOT M OCHOBaHuM. [lucconmanusa snextponuToB. MoHHOoe mnpoumsBeaenue Boabl. [llkana
KHCIIOTHOCTH.. HelTpasibHble, KUCHbIE U IIeNouHble pacTBOphbI U X pH. CrocoObl MoAKUCIeHUS
M TOJIIEeNTauuBaHMUsT  BOAHBIX  pacTBOpoB.  CnocoObl  BBIpaKEHUS  KOHILIEHTpAIMi
(mponemoHcTpupoBath Ha mpumepe H»SO,). Crymenyaras gucconuanusi SJIEKTPOJIUTOB B
pactBopax. KOHCTaHTBI AUCCONMALIMM KUCIOT U OCHOBaHUI. OCHOBHBIE, KUCIIBIE U CPETHUE COJIH.

I'mppomu3 conei. I'maponus coneil. CrenmeHb M KoHcTaHTa ruaposusa. CTyneHYaThli
ruaponus. BausHue temmneparypbl, pa30aBieHHsT U OJHOWMEHHBIX MOHOB Ha THAPOJU3 COJIEH.
Koncranra runponuza. pH cpensl npu ruaponuse cosneid. CABUT paBHOBECHS IPU THAPOIIM3E.

I'eteporeHHOE€ paBHOBECHME OCAaJOK - HACBIIIEHHBIM pacTBOpP TPYIHO pPacTBOPUMOTO
ANEKTPOJUTA. MeXaHU3Mbl PAaCTBOPEHHSI HOHHBIX KPUCTAJJIIOB U MOJISIPHBIX MOJIEKYI. JIBUxKyias
cuiia npouecca pactBopenus. ConpBaranus u ruaparanus. Tennosbie 3QGeKTsl pacTBOPEHUS.

IIP. YcnoBust ocaxaeHHUs U PaCTBOPEHHUs DJIEKTPOJUTOB. HachlllleHHBIE, MEPECHILICHHBIE U
HEHACBIILIEHHBIE pacTBOpbl cosieil. KoMriuiekcHble coenuHeHus. Jlucconmanus KOMITJIEKCHBIX
COCIMHEHU.

5. JIBOMHOM 3JIEKTPUYECKUH CIIOW U MEXAaHU3Mbl BO3SHUKHOBEHHS CKayKa MOTEHIMAIa Ha TPAHUIIE
pasmena  snekTpon/pactBop.  Bomoponmueli  snekrpon.  CraHmapTHbIE — OKUCIHUTEIBHO-
BOCCTAHOBUTEJIbHbBIE MOTCHUHMANIBI. BUIBI 3JIEKTPOJOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
NOTEHIMAJBL. Y CIOBUS OTOOpa OKHUCIHMTENEeH W BOCCTAHOBUTENEH MO 3HAUYEHUSM CTaHIApTHBIX
AJIEKTPOJIHBIX MOTEHIUATOB modypeakuuii. @opmyna HepHcra. KOHIIEHTpaIllMOHHBINA HSJIEMEHT.
Cesp DOJIC ¢ wu3MeHeHueM HHepruum [nbGOca W KOHCTAaHTOW pPABHOBECHS OKHUCIMTEIHHO-



BOCCTAHOBUTEJIBHBIX peakiuil. ['anbBaHUYECKHUE DJIEMEHTBHI. DIJIEKTPOJIU3. 3aKOHBI 3JIEKTPOJIM3a
®dapanes. Yucno Papaznes. Beixoa mo Toky. OTOOp BEpOSATHBIX AJIEKTPOIHBIX MOJYPEaKIUid Ha
OCHOBE 3HAQUEHHI MX 3JEKTPOJIHBIX MOTEHIMANOB. [lepeHanpspkenne. DIEKTPOIN3 ¢ UHEPTHBIMHU
U pacTBOpUMBIMH aHojamu. OOOCHOBaHUE BBIOOpA 3JIEKTPOJHBIX MOJypeakUuid HA OCHOBE HX
AJIEKTPOJIHBIX MMOTEHIIUAJIOB.

6.. Bunpr xopposuu. Kopposuss ¢ BOIOpPOTHOW M KHUCIOPOAHOH aenoispusanuei. CrocoObl
3allIUTHl METANIOB OT KOPPO3UU

6. Snepnasg Moxens aroma. CTpoeHHE sJ]ipa, MacCOBOE YMCIIO, IPOTOHBI, HEUTPOHBI. CTpoeHue
atoma Bojopoaa. [locrynarel u Teopust bopa. Cnextpsr atomoB. M3otombl. M306apsl. ATOMHBIE
MAaccChl JJIEMEHTOB, BHECEHHBIE B IEPUOJIUYECKYIO CUCTEMY.

OHepreruyeckass CTPYKTypa aTOMOB. YPOBHM M IIOLYPOBHM DJHEpruu. BsIpoxkacHHbIE
cocrosiHus. Yncno AO Ha ypoBHSX U MOAYPOBHSX (B CIOSX U mojciiosnx). [ maBHoe, opOuTampHOE
YU MAarHUTHOE KBAaHTOBBIE YHCJIA KAK XapaKTEPUCTHKU COCTOSHHSA DJIEKTPOHOB B arome. CnuH
anekTpoHoB. Ilpunnun Ilaynu. EMkocTh  31€KTpOHHBIX YpoBHEH, moaypoBHed u AQO 1mo
anekTpoHam. [IpaBuno I'ynnma. B3auMocBs3b KBaHTOBBIX uucell. [IpuHIuMI HeoIpeneaeHHOCTH
['eiizenOepra U BEPOSTHOCTHOE OIKCAaHUE COCTOSIHUSI JJIEKTPOHOB B aTromax. YpaBHEHHE
HIpenunrepa. BonHoBas QyHkius. DnekrpoHHoe o0iako. I'pannyHast moBepxHOCTh. [ImoTHOCTH
BepoATHOCTH. DyHKIMSA paJuaJbHOIO PACHpPENENICHUs TUIOTHOCTU BEPOSITHOCTH. DJIEKTPOHHBIE
SHEepreTu4ecKrue ypoBHHU, MOAYPOBHH, aToMHble opoutanu. ®opma u opuentauus AO. OcHOBHbIE
Y BO30YX/IEHHbIE COCTOSIHUS aTOMOB. ATOMHBIE CIIEKTPhl U YTO OHU OTPAXKAIOT?

MHuoroanextpoHHbie aToMbl. [lopsnok 3acenenus ypoBHel, noaypoBHeld 1 AO 31€KTpOHaMHU.
[TpaBuio Xynpna. IlpaBuna KneukoBckoro. [IpuHIMNBI 3amnonHeHnus oOpOUTalIel AJIEKTPOHAMM.
OcHOBHBIE U BO30YXKIECHHbIE COCTOSIHMA aToMOB. llepuoanyeckuil 3aKOH M INepHOAMYECKas
cucrema MenneneeBa. Ilepuon, rpynmnel u noarpynmnsl. CemeicTBa 371€MEHTOB. DJIEKTPOHHBIE
dopmynbl. [IpyunHBI NEPHUOAMUYECKOTO H3MEHEHMs CBOMCTB 31eMeHTOB. IlepmonuvHocTs B
U3MEHEHWH  pa3MEepoB  aTOMOB, WX  HOHM3alMM, CPOJCTBA K  JJEKTPOHY U
ANIEKTpoOoTpHULaTeabHOCTH. [1IKana 3neKTpoOTpULIATENBHOCTH.

6. Ilpupoma XMMHUYECKOW CBSI3W, YCIOBHE W CIIOCOOBI €€ BO3HHMKHOBEHHS. J[wHA, yrom u
sHeprus cBsa3u. OCHOBHBIE TUIIBI XUMHUUECKOH cBsA3u. MloHHas cBs3b. KoBaneHTHas cBs3b.
OOMeHHBI U JOHOPHO-AKIENTOPHBIA MEXaHW3Mbl €€ BO3HUKHOBEHHUs. PaccrapuBanue
351eKTpoHOB. CriocoObl 00pa3oBaHMsl XUMHMYECKON CBSI3U U MEPEKPHIBAHMS IJIEKTPOHHBIX
00J1akOB (aTOMHBIX oOpOuTanei). ¢ U 7 -cBsi3u. OpWHApHBIE W KpaTHBIE CBS3H.
[TepexpbiBaHMEe W TNPOYHOCTH (AJIMHA) CBsI3U. MeToa BaleHTHBIX cBs3el. Teopus
rubpuauzanuy. HamnpaBiaeHHOCTP W KpaTHOCTh XUM. CBSA3H. [ €oMeTpusi MOJIEKYI.
CrpoeHne U XUMHUUECKas CBSI3b B COEIMHEHUSAX. METO/ BaJIEHTHBIX CBSA3EH WJIN CIIMHOBAS
TEOpHs BAICHTHOCTH. [10JIApHOCTE CBA3M U MOJSAPHOCTh MOJIEKYJI. J[MIOJbHBIE MOMEHTBI.
Meton wmonekynspasix opOutaneii (MO JIKAO) B mpuioxeHHH K ABYXaTOMHBIM
MOJIEKYJIaM M MOJIEKYJISIPHBIM HMOHaM BOJOpOJa, KHCIOpOAa, a30Ta MX WOHOB W TeENHs.
CesazpiBatonie u paspeixisiromine  MO. HMoHHasg cBA3b, Kak ~ KpallHUHM ciydai
KOBaJEHTHOM cCBsi3U. MeTtamnuueckas cBsi3b. BopopoaHas (MexMoJeKyispHas U
BHYTPUMOJIEKYJIsIpHAsA) cBsi3b. CrIocoObl €e BOSHUKHOBEHUS. BiusiHre BOAOPOAHBIX CBsI3ei
Ha CBOICTBA BEIIECTB (Ha MPUMEPE BOJbI).

PersiaMeHT npoBegeHUs IPOMEKYTOUYHOM aTTecTAllUM B (pOpMEe KOMIILIOTEPHOI0

TeCTHPOBAHUS
Koa-Bo 3apanmnii B KoJj-Bo 3aganuid, Bpems Ha
0aHKe BONPOCOB NnpeIbABJIAEMbIX CTYACHTY TeCTUPOBAHUE, MUH.
He menee 100 He menee 20 90




[TonHbli (POH OLIEHOYHBIX CPENCTB JAJIS MPOBEACHUS MPOMEKYTOUHOM aTTecTaluu B popme
KOMITBIOTEPHOI'0 TECTUPOBAHUSPA3MENIEHB OaHKe BOMPOCOB JAHHOTO Kypca auciuruinabel B CJ1O
Moodle / eLearningServer 4G DUOC HI'TYV.

B Xxoze moAroToBKM K MPOMEKYTOUHOM aTTecTaly OOydaroluMcsi MPEeAoCTaBIsIeTCs
BO3MOYHOCTb MPOWTH TECT CAMOINIPOBEPKU. TeCT ISl CaMONPOBEPKU 10 AUCUUILUIMHE Pa3MEIICH B
CJ1O Moodle / eLearning Server 4G DMOC HI'TY B cB0OOIHOM /JIs CTY/ICHTOB JIOCTYIIE.



YTBEPXIAIO:

Hupexrop nnctutyra @XTuM

« 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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