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

1.1. Heabio (ueaiMH) OCBOEHHS IHCUMILUIMHBI «XHUMHUS» SABIsSeTCS (popMHUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOT'O €CTECTBEHHOHAYYHOTO MUPOBO33PCHUS; yriIyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIaCTH HAY4HO-
UCCIIEI0BATEIbCKON, MPOU3BOJCTBEHHO-TEXHOJIIOTUYECKON U IPOEKTHOM NeATEIbHOCTH

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 padOThl B XMMUYECKOU J1aOOpaTOpHUH, MPOBEICHUS HAYYHOTO
MCCJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

— 'OTOBHOCTb CTYACHTOB K OpraHU3aluU CaMOCTOSITEILHOMN ACATCIIbHOCTU AJIA pCIICHUS
IIOCTAaBJICHHBIX 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 MepeYeHb
JUCHUTUTMH 0053aTeNbHONM 4YacTH 00pa30BaTeNbHOW MPOTPaMMbl BHE 3aBHCHMOCTH OT €€
HanpaBiieHHOCTH (mpoduist). JlucIUIUIMHA peanu3yeTcss B COOTBETCTBHH C TPeOOBaHUSAMHU
®I'OC, OIl BO u VII, no nanHOMyY HanpaBJE€HUIO NOJATOTOBKH.

JlucuuIuIiHA OCHOBBIBaeTCs Ha 0a30BBIX 3HAHUAX, IOJYYEHHBIMHM CTYJCHTAMHU 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 XUMHUYECKHUX YpPaBHEHMAX peaklHil; UMETb
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWH; MOHMMATh pa3inyuue
MEXIY XUMHUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHE 00 aTOMHO-
MOJIEKYJISIPHOM YYE€HHMH; UMETh HaBBIKU PEIICHUSI IPOCTEHIINX PACUETHBIX 3a/1a4.

JucuunnuHa  «XuMUs»  SBISIETCS  OCHOBONOJIAraroOIEd  JUIi  M3YyYEHHs  psaa
oOIIeHayYHbIX U CIENUaJbHBIX JUCHUUIUINH, CBS3aHHBIX C XuMHed. B Kkypce Xumuu
3aKJIaJIbIBAKOTCS] OCHOBBI TOHMMAHHUS CYIIIHOCTH U BBISBJICHMSI IPUUUH IIPOTEKAHUS XUMUYECKUX
IIPOLIECCOB, YTO B AAJIBHEHIIEM UCIIOJIB3YETCSl IPU U3YUEHHUH CIIEHUAIbHBIX TUCLUIUINH, a TAKKE
IPY BBINOJIHEHUH BBIMTYCKHON KBaTM()PUKALIMOHHON paboThI.

OcoOeHHOCThIO JTUCHMIUIMHBI SBJSIETCSl MPOBEIEHUE JTabOpaTOpHBIX padoT, dTO
MO3BOJIIET MPUOOPECTH CTYJAEHTaM YMEHUsSl padoTaTh ¢ XUMHYECKHUMH peareHTaMu, Iocynoi u
npuOopaMu, OCYIIECTBIATh XUMHUYECKUN HKCHEPUMEHT W MPOBOAMUTH MEPBUYHbIE HAYYHBIE
uccienoBanus. B maGoparopHble paboThl BBEAEHBI JJIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
CTYJEHTOB K HUM M HX II03HaBaTeJIbHYIO aKTUBHOCTh. B pabore "CkopocTb XHMHUECKOI
peakuuu", TOMHMO Kadye€CTBEHHBIX 3aBHCHUMOCTEH CKOpPOCTHM pEaKIMM OT KOHLEHTPALUU
peareHToB M  TEeMIIepaTypbl, CTYAECHTBl  pe3yiabTaTbl d3KCIIEpHUMEHTa 00pabaThIBaloOT
KOJIMYECTBEHHO U BBIYMCISIOT YHEPTUI0 aKTUBALMM W KUHETUYECKUH MOPSINOK peakuuu. s
MOBBIIICHUS] TIO3HABATENBHOM aKTUBHOCTH CTYIEHTOB M HPUOOpPETEHHS UMM MEepBHUYHBIX
HABBIKOB HAy4YHOTO HCCIIEJIOBaHMS, B AITH KJacCHMuYecKue JabopaTopHble pabOThl BBEAEHBI
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9JIEMEHTBl HAYy4YHOTO HCCIEN0BaHMs, Kak-TO: a) CaMOCTOSTENIBHO MOA00OpaTh pPEaKTUBBI JUIS
NPOBENCHUS TOW WM WHOW peakiuu; O0) OOBACHUTH NPOTEKAHWE OJHOW peakuuu U He
NpOTEKaHWE JPYroi, Ha MEPBbIM B3IJIAA MOAOOHOH, peakiuu; B) MpencKa3aTh MPAaKTUYECKOe
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 JMCIIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHus: AUCUUILINHBI (MOAYIs) «XUMUs» HAIIPaBJIEH Ha:

- (hopmupoBaHHUE EMEHTOB cienyronux kommneTeHui B coorBerctBun ¢ OITOIT BO no
HarpaBJeHuUIo MoAroToBkH (crennuanbHOCcTH) 13.03.01 «TermoBbie dIEKTPUUYSCKUE CTAHITHI:
a) obmenpodeccuonansubix (OIIK): OIIK-3.

Taonuua 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNJIUH,
dopmupyrouwux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNIUHAMU
KomnemeHyuio
COBMECMHO

OIIK-3 1 2 3 4 5 6 7 8

Xumusa v
(b1.B.2)

HaueprarensHas
reoMeTpust u v v
WHXXeHepHas rpaduka
(b.1.B.5)

MaremaTuyecKui
v v
ananmus (b.1.5.9.1)

OOBIKHOBEHHBIE
muddepeHIraIbHbIE 4
ypasuenus (b. 5.9.3)

AHanuTHueckas
reomeTpus. JInnelinas v
anredpa (b.1.5.9.2)

®usuka (b1. .B.10) v v v

Teopus ¢pyHKIHN
KOMIUIEKCHOTO v
MepeMEeHHOTO
(b1.5.9.4)

Teopus BeposTHOCTEH
1 MaTeMaTUYECKas v
cratuctuka (61.5.9.5)

dusnka cnenuanbHas
(aromnast) (b.15.21)

Snepnas pusuka
(b.1.5.29)

KomnsrotepHas
rpaduka (5.1.5.13)




Haumenoeanue
OUCUUNIUH,
dopmupyrouwux
KOMNemeHyuo
CO6MECHHO

Cemecmpul, hopmuposanun KomnemeHyuil OUCYUNIUHAMU

OIIK-3

[Mpuknannas pusuka
(b.1.b.15)

HerpaauipoHusie u
BO300HOBJIIEMBIE
HCTOYHHMKH SHEPTHU
(b.1.5.19)

[puxnagaas Gpusuka
(b1.5.15)

TeopeTnueckas
mexanuka (b1.5.16)

MexaHHKa XUIAKOCTH U
raza (b1.5.17)

MateMaTiaeckue
METOIBI
MOJIETTUPOBAHUS
(busnIecKux
npoueccos B HUP
(b.1.B.25)

DNEeKTPOTEXHHUKA U
AJICKTPOHHUKA
(b.1.5.26)

DusnKa AICPHBIX
peakropoB (b.1. 5.32)

Texuandueckas
tepmonnHamuka (b.1.
b.18)

TemomaccooOMeH B
JIHEPreTUIECKUX
ycranoBkax (b.1.5.27)

DKCHepUMEHTaIbHbIE
METO/bI UCCIIETOBAHNUMN
(b.1.534)

[ToxaroroBka x
IIPOLEAYPE 3aILUTEL U
3aIlUTa BBIITYCKHON
pa6orts (b.3. 11.1)




IHNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabauua 2
Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICcTBA
HHAUKATOpA .
HanMeHOBaHUe OCTHKEHMSI ILnanupyemsble pe3yabTaThbl 00y4eHHs 110 JUCHUILIMHE Texyuero IIpomeskyTouHOI
KOMIIETCHIIMHN KOHTPOJIA arrecranumn
KOMIIETCHIIUHN
BJIIAJIETD:
- nHpOpMaLUel o
Ha3HAYCHUH U 00JIacTAX
3HATbD:
HPUMEHEHHS] OCHOBHBIX
- OCHOBHBIE [IOHATHS 1
(byHIaMEHTATEHbIC XUMHYECKHX BEIECTB U
Y YMETh: WX COCIUHEHU;
3aKOHBI XHMHH; - KoutponbHbie
- CHCTEMAaTH3UPOBATh U |- METOIAMU 00pabOTKH
- TCOPETUICCKHUE OCHOBBI BOIIPOCHI K
HOIIK-3.1 . | aHaJM3UpPOBaTh pe3yJIbTaTOB
00IIMX 3aKOHOMEPHOCTEH ) OTUYETaM TI0
OIIK-3. Criocoben Hcnone3syeT 6a30Bble . Pe3yIbTaThl XUMUYECKUX | IKCIIEPUMEHTA;
POTEKAHUA XUMUIECKHX 6
. . 9KCIIEPUMEHTOB, - HEKOTOPBIMU JIa0OPAaTOPHBIM
HCII0JIb30BATh 3HAHUS peaKIMH, XUMHICCKOH 6 i aboTam
HaOIoIeHui IKCIIEPUMEHTATBHBIMU
0a30BbIC 3HAHUA €CTECTBEHHOHAYYHBIX TEPMOTMHAMHUKY, Ae, P P
M3MEpEHHI; METOINKAMH U - 3amaHus K
CCTCCTBCHHOHAYYHBIX JTUCHUILIUH B KHMHCTHUKH U KaTajlusa, o
o - BBIITOJIHATE PAaCU€ThI C TCXHUKON IIUChMEHHBIM BOHpOCI)I TJIsL
JUCLUIUIMH B npodecCHOHANBHOI IMEKTPOXUMHIECKIX .
HCTIOJIb30BAHUEM HCCIIEIOBAHMIA
o IPOLECCOB; KOHTPOJIbHBIM MMUCHbMEHHOTO
NPODECCHOHANBHOM | JeATeTbHOCTH ’ OKCTIEPUMEHTAIIBHBIX M | IPOTEKAHUs (HU3UKO-
- BO3MOKHOCTH pabotam 1o 9K3aMeHa
JIeSITENbHOCTH, CIIPaBOYHBIX JTAHHBIX XUMHYECKHX
COBPEMEHHBIX METOI0B pazzaenam (28 bunetos)
MIPUMEHSITh METO IbI MPOLIECCOB, HABBIKAMH
(U3UKO-XUMHUYECKOTO Bormpocsr mst
MaTeMaTHYECKOTO M3MEPEeHHsT OCHOBHBIX
aHanmsa CTHOTO
aHATM3a ! bU3MKO-XUMHIECKHIX M
MO/JICJINPOBAHHUA, napameTpoB CO6€C€Z[OBE%HI/I$[ Ha
TEOPETUYECKOTO U aKaél\é[ege' Hne)TH
WJIETOB
9KCIIEPUMEHTAILHOTO
I/ICI()ZJ'IC,I[OBaHI/ISI YMETb: BIAJETD: KonTponbubie
3HATH: - HCTIOJTB30BATh - pu3mKo- P
BOIPOCHI K
HOIIK-3.2. llpumensier oo e e METOMP | MaTEMATHHECKIM OT‘IgTaM o
METOBI I\;Ialfel\faTI/I‘leCKOFO resaTiTacos oo AMIaparoM acieTto | o soparoprbim
MaTeMaTHIECKIX :
TIPHIOACHIAX, TEOPETUYECKUX patop
aHaJIM3a U MOJICTTUPOBAHUS, | METO/IOB HCIIOJIB30BATh IS paboram
METOJIOB JJIst
TEOPETUYECKOTO U MOJEINPOBAHUA 1 peueHus NpruKIaIHbIX . - 3amaHus K
M3YYCHHSI CBOHCTB
IKCIIEPHUMEHTAIBHOTO OKCHICPUMEHTAIBHOTO | 335124 OCHOBHbIE Beyqecm " poweccop | THCPMEHHBIM
R — uccienoBanus GU3MKO- | husndeckue u ; ;1( qaCTnfM 0 KOHTPOJIbHBIM
XHMHYECKHX MPOLIECCOB ;
pon XUMUYECKUE 3aKOHBI U Yy > paboTam 1o
TIOHSITHS, - OCHOBHBIMH
pazzenam
preMaMu




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Kox v nanmenoBanue

HHIMKATOpAa
JOCTHKEHHS

KOMIICTCHIUHU

I[Inanupyemble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE

OueHo4YHbIE CPeICTBA

Texyuero
KOHTPOJIf

IIpomeskyTouHOI
arTecTalnu

00paboTku
9KCTIEPUMEHTAITBLHBIX
JTAHHBIX
MPUKJIATHBIMH
MPOTPaMMHBIMHU
CPEACTBaMU H
CpeAcTBaMHU
KOMITBIOTEPHOI
rpaduku




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OOmass TpyAOEMKOCTh JIMCHUMIUIMHBI CcOCTaBiisieT 4 3adeTHhIX eauHul], 144 wyacos,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

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

Buna yueOHo# padoThI

TpyaoémMkocTh B yac

Bcero B T1.4. nmo cemecTpam

4acoB 1 cem | 2 cem

(I)OpMaT U3YyYCHUA TUCHUIIINHBI

C HUCTIOJIb30BaHNEM HJIEMEHTOB
AJIEKTPOHHOT'O O0YYEHUs

O0mas Tpy10€MKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 144 144
1. KonrakTHas pabdora: o/ o7
1.1.AynuTopHasi paboTa, B TOM 4ncJie: 51 51
3aHaTUA JeKimonHoro tumna (JI) 34 34
3aHsATUs ceMuHapckoro tuna (I13-cemunapsl, mpakTUyecKue

3aHATHUS U D)

naboparopusie padboTs (JIP) 17 17
1.2.BHeayauTOpHAasi, B TOM 4HCJe

KypcoBast pabora (mpoekt) (KP/KII) (koHCynbTaIINSA, 3a1IMTA)

TEKYIIMI KOHTPOJIb, KOHCYJIbTAIIUH MO AUCIUIIIINHE 6 6
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA)

2. CamocrosiTenbnas padora (CPC) 51 ol
pedepat/acce (MOAroTOBKA)

pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHast paboTa + +
kypcoBas pabota/mpoext (KP/KIT) (moaroroska)

CaMOCTOSITEIIHOE U3yUYEHHE Pa3/iesioB, CAMOIOArOTOBKa (IpOpaboTKa u

MOBTOPEHHE JIEKITMOHHOTO MaTepralla U MaTeprana ydeOHUKOB U Y4eOHBIX 15 15
HOCO6Hﬁ, IHOArOTOBKA K J'IaGOpaTOpHLIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM U T.,Z[.)

IToaroToBka K 9k3aMeHy (KOHTPOJIb) 36 36




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Tabnuua 4
Bunel yueonoii padoTsl
Tlxanupyemsre KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota z 2 HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl =E HCNOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
OCBOEHUS: o ":f ol 2ol 3 EE AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
xoa YK; OIIK; IIK Haumenosanue pasienos, Tem B Z g § ?i E E’ é Bun CPC HHTEePAKTHBHBIX NMOAr0TOBKH Kypca
U MHIHKATOPBI Eh E é £ E E s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
JIOCTHKEHUSA % é‘% E g § l§ ~ TeXHO.]'IOFPIﬁlZ qacax) yacax)
KOMIIeTeH Ui S |E= =80 =
1 CEMECTP
Pa3znen 1 Benennie. OCHOBHBIE 3aKOHBI XUMUH
MOArOTOBKA K JICKLUAM JIEKIU-00BSICHEHUE C
Tema 1.1 Brenenne. OCHOBHBIE 3aKOHBI 1 1.2 (cr. 5-30); 2.1 YaCTHYHBIM
OIIK-3 XUMHHU (ct.8-15) NpHBIEYEHHEM ()OPMBI
HOIIK-3.1 JUCKyCCHH, Gece bl
HOIIK-3.2 JlaGopaTopHas padora Ne 1.1 Pemenue 2 2 noAroroska K JIP
3aJ1a4 Ha OCHOBHbBIE 3aKOHbI XUMUH [3.1] ctp. 3-35
CamocTosiTe1bHasi padoTa no 3
ocBoeHuo 1 pa3nena:
Hroro mo 1 pazmery 2 5
Pasnen 2 XumMuueckasi TEpMOANHAMUKA
Tema 2.1 OCHOBHBIC MTOJIOKEHUS, JICKIHSA-00BACHEHHE C
OIIK-3 DJIEMEHTHI XUMUYECKON TEPMOIMHAMUKH TOATOTOBKA Kk . JICKIMAM. { 9acTHYHbIM
MOIIK-3.1 U TEIIOBBIE IPEKTH XUMUYECKHX 2 2 ;? (cr. 5-30); NpUBICICHHEM GOpMEI
. -1 (cr.8-15) JCKyccuH, 6ecenpl
HOIIK-3.2 peakuuit
JladopaTopnasi pabota Ne 2.1 Pemenue 1 3 noarortoska k JIP
3a/1a4 110 TEPMOXUMUHU [3.2] ctp. 40-42
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Bunel yueonoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJHpyeMBbIE) paGota ® o HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
s
Pe3yJIbTATHI = E o HCIOJIb3yeMbIX B paMKax pa3paboTaHHOro
OCBOCHHS: @ S ol Ees AKTHBHBIX H IpakTnyeckoi DJIeKTPOHHOT0
HaumeHoBaHuUe pa3aenos, TeM g 2228|287 Bun CPC
koa YK; OIIK; IIK ’ =: §_ g 51 g 5 6“ A HHTEPAKTHBHBIX MOJArOTOBKHU Kypca
1 HHIAKATOPBI = = E E E E s ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTh B | (TPYAOEMKOCThH B
= 2 o = 12
JIOCTHKEHUSA £ 18 z = § ] = TEXHOJIOruii qacax) qacax)
. s
KOMIIeTeH M i = é = é‘ SO =
Tema 2.2 Durponus. Cs3b
TEPMOJIMHAMHYECKHUX TTapaMeTpOB C
HaIpaBJicHUE U paboYuMHU [TOAITOTOBKA K JICKILIAM
P P 2 | 2 2 1.2 (cr. 5-30); 2.1
TeMIlepaTypaMu XUMHUUECKHUX MPOIECCOB (cr.8-15)
1 (a30BbIX Mepexo10B. Perienue 3amayu
o pazfeny 2
CamocrosiTesibHasi padora no 7
OCBOEHMIO 2 pazjesa:
Hroro mo 2 pasueny 4 3 7
Pa3nen 3 KuHeTnka XUMHUUECKHX MIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH JIeKLUSI-00BICHEHHE C
XUMHUYECKOH KNHETUKH. 3aKOH JEHCTBUS JacTHIHBIM
IIOArOTOBKA K JICKIUAM
Macc ¥ SHEPTHUs aKTHBALUM IIPOLIECCa. A et NpUBJICIEHHEM OpMbI
C o 3 2 1.2 (ccr. 5-30); JIUCKYyCCUH, Oecebl
TaIMHHOCTD U MOPSAIOK PEaKIIUI 2.1 (cr.8-15)
BiusHue TemiiepaTypsl Ha CKOPOCTh
OIIK-3 XUMHUYECKON peaKIuu
HOIK-3.1 Tema 3.2 Karanurnueckue peakiuu. MOATOTOBKA K JIEKIIHSM
HOIIK-3.2 ['oMoreHHbI 1 reTeporeHHbIi KaTanus 2 1 3 1.2 (cr. 5-30); 2.1
XUMHUECKOE PABHOBECHE (ct.8-15)
MOAroTOBKa K JIP
JladopaTopnasi pabota Ne 3.1 1 2 [(3.4] crp. 3-17, 33-37
Cpnaua otueros K JIP,
JladopaTopnasi pabota Ne 3.2 Pemenue
noaroroska Kk KP
3a1a4 no Teme 3. Caaya OT4eTOB 2 2 [(3.4] ctp. 3-17, [3.3]
KonrposbHas pabora cﬁ) 031
CamocrosTeabHasi padoTa no 9

11




Bunel yueonoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJHpyeMBbIE) paGota ® o HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
s
Pe3yJIbTATHI = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHMS: H 9 “:f ol 2 D) 5 g g Bua CPC AKTHBHBIX U IpakTnyeckoi DJIeKTPOHHOT0
anMEHOBaHMe Pa3/ieJioB, TeM ] = -
xox YK; OIIK; K pai i = E_ 5 § 7| B E‘ 3) Hi HHTEPAKTHBHBIX MOATO0TOBKH Kypca
U HHIUKATOPBI E s E E E § g 6 Oﬁpa3OBaTeJ1brll;>Ix (TpyaoeMKocTh B | (TPY10eMKOCThH B
=3 = .
JOCTUKEHUS 2018 L§ 2 E| = ] = TeXHOJI0Tuii yacax) yacax)
KOMIIeTeH M i = é = é‘ 5| © =
OCBOEHMIO 3 pazaena:
Hroro mo 3 pazneny 5 4 9
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
IIOJATrOTOBKA K JICKIIUAM JIEKIUA-00BsICHEHUE C
Tema 4.1 [lucniepcHble CUCTEMBL. A t 8
1.2 (cr. 5-30); 2.1 YaCTUYHBIM
PactBops! HeanekTpoauToB. CriocoOb 1 2
. (cr.8-15) MPUBJICYCHHEM (HOPMBI
BBIPKCHUS KOHLICHTPALHH. HCKYCCHH, Gecers!
Tema 4.2 PacTBOpHI 2JIEKTPOIHUTOB. HOJrOTOBKA K JICKIHAM
OCHOBHBIE XapaKTEPUCTUKHU 2 2 1.2 (cr. 5-30); 2.1
SIEKTPONUTOB. Peakuus cpebl (ct.8-15)
JlaGopaTopHas paGora Ne 4.2
JlabopaTopHast paboTa paBHOBECHS B 5 1 noaroroska k JIP
OIIK-3 PacTBOpax 3J1EKTPOJIUTOB. Pemenue [3.5] ctp. 26-32
HOIIK-3.1
3a1a4
HOIIK-3.2
Tema 4.3 ['ereporeHHOE paBHOBECHE B
pacTBOpax IEKTPOIUTOB TOATOTOBKA & JICILHAM
P ' 1 2 1.2 (er. 5-30); 2.1
aCTBOPHUMOCTH M NIPOHU3BEICHHUE
p P a (ct.8-15)
PacTBOPUMOCTH.
IIOATrOTOBKA K JICKITUAM
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 1o 8
O0CBOEHUIO 4 pa3jeJia:
HToro no 4 pazneny 5 4 10
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Bunel yueonoii padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota ® o HaumenoBanue Peanuzanus HaumeHnoBanue
<
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOro
OCBOCHMS: HanMeHOBANNE DA3IEIOB. TeM D) 2 > E D) E g3 Bua CPC AKTHBHBIX H IpaxTryeckoi D1eKTPOHHOr 0
> e
xox YK; OIIK; IIK pasi ? = = 37| 5§ o na MHTEPAKTHUBHBIX MOArOTOBKHU Kypca
- | B -
U MHIMKATOPbI = = E E E § 8 ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTh B | (TPYAOEMKOCThH B
5 | 2o 2 .12
JOCTHKEHUsI £ 18s 2 E| = S = TeXHOJI0Tui yacax) yacax)
. S
KOMIeTeHIn i = é 2 é‘ SO =
Pasnen 5 Dnexrpoxumust. Kopposust u 3amnura MeTauioB
IIOATrOTOBKA K JICKIIHUAM
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,
AKKYMYJISITOPBI, TOTUIUBHBIC 3JICMECHTHI) TOATOTOBKA K JICKIIAM
YMYIATOPBL, 2 1| 1.2(cr. 5-30); 2.1
U IpUHOUTH UX paboTsl. D/1C n (c1.8-15)
3JIEKTPUUYECKAST EMKOCTh XUMUYECKUX
HMCTOYHUKOB TOKA
Tema 5.2 DneKTpOJHBINH OTEHITAAI. Mozenuposasue
o IIOATrOTOBKA K JICKITUAM
OIK-3 Bopopoansiii anektpos. YpaBHeHuE » 211 30)- 2 lu NPOM3BOJICTBEHHBIX
H P & 1 1.2 (cr. 5-30); 2. MPOLIECCOB U CUTYAIUH
HOIIK-3.1 epHcTa. Psi HanpshKeHWi MeTaioB. (c1.8-15)
HOIIK-3.2 Pa3HOBUIIHOCTB 371€KTPOIOB
Tema 5.3 DneKkTpoau3 pacijiaBoB U MOATOTOBKA K JIEKIIHAM
BOJIHBIX PACTBOPOB C paCTBOPUMBIMH U 2 1 1.2 (cr. 5-30); 2.1
WHEPTHBIMU 3IEKTPOIaMU (ct.8-15)
Tema 5.4 3axons! Dapazest.
HanpsbkeHue pasiioxxeHus. Beixon o TOATOTOBKE K JICIIHAM
' 1 1 1.2 (er. 5-30); 2.1
ToKy. [lepeHanpskeHue dIeKTPOIHBIX (c1.8-15)
MPOIIECCOB
IMOATOTOBKA K JICKIIMSIM
Tema 5.5 OcHOBHbBIE BUABI KOPPO3UHU.
ppos 1 1 1.2 (er. 5-30): 2.1
Tunbl KOPPO3UOHHBIX pa3pyLIEHUH (c1.8-15)
Tema 5.6 Xumuueckuii u 1 ’ MOATOTOBKA K JIEKIUSAM
3JIEKTPOXUMHUYECKUN MEXaHU3MbI 1.2 (cr. 5-30); 2.1
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Bunel yueonoii padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMBbIe) = HaumenoBanue Peanuzanus HaumeHnoBanue
padora s 2
pe3yabTaThl = e, HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
OCBOEHUS: H D) “:f ol 2 D) 5g5 Bua CPC AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
anMeHOBaHHUeE Pa3/eoB, TEM ] = -
xox YK; OIIK; K pasi ? 5 = é AR E‘ o HA HHTEPAKTHBHBIX MOArOTOBKH Kypca
- | &5 -
1 HHIAKATOPBI = g2 X E E s ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTh B | (TPYAOEMKOCThH B
= =% = = L12
JTOCTHKEHUST 2018 L§ 2 E| = ] = TeXHOJIOT uit qyacax) yacax)
KOMIeTeHIn i = é 2 é‘ 8| O =
Koppo3uu Metamnos. Kopposus ¢ (cr.8-15)
BOZOPOJHON U KUCIOPOJHOM
Jenonspusanueid. Meroasl 3alIUThI
METaJUIOB OT KOPPO3UH
CamocrosTeabHast padoTa 1o 10
OCBOEHMIO 5 pazgena:
Hroro no 5 pazneny 8 10
Pa3nen 6 Teopus crpoenus atoMoB u [lepuonnyeckuit 3akoH
IIOJATrOTOBKA K JICKIIUAM
Tema 6.1Teopust cTpoeHus atoma
puA 1P 2 [2.2] (cr. 16-63); 2.1
BOJIOPOJIA M CLICKTPHI aTOMOB (c1.8-15)
JladopaTopHasi pa6ora Ne 6.1Pemenue 2 2 MOJTOTOBKA K 3aHATHIO
3aJ1a4 110 CTPOEHUIO aTOMa [3.9] cTp. 3-6
JIEKLHSI-00BSICHEHNE C
OINK-3 MOATOTOBKA K JICKI[USIM H
YaCTHYHBIM
MOIIK-3.1 Tema 6.2 MHOr031€KTPOHHBIE ATOMBI 2 2 1.2 (cr. 5-30); 2.1 T p—
MOTIK-3.2 (cr.8-15) P P
JUCKYCCUH, 6CC€I[I>I
JIaGopaTopuas pa6ora Ne 6.2 Pemenne F;’;;OTOBI?; SAHATHIO
o 7] CTp. 5-0,
3a7a4 Ha [lepuoanueckuii 3aK0H UM. 2 2 ™
noaroroska k KP
J.N. Menpneneesa. KontponbsHas pabora [3.10] ctp. 4-16
o IMOATOTOBKA K JICKIIMSIM
Tema 6.3 [leproguaeckuii 3aK0H UM.
p 2 1| 1.2(cr. 5-30); 2.1
.. Mengeneena (c1.8-15)
CamocrosTeabHasi padoTa no 7

0CBOEHMIO 6 pa3aeja:
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Bunel yueonoii padoTsl
Tlxanupyemsre KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota ® o HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl % E o HCI0JIb3YeMbIX B paMKax pa3padoTaHHOIO
OCBOEHUS: H D) “:f ol 2 D) 5g5 Bua CPC AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
anMEHOBaHMe Pa3/ieJioB, TeM -
koa YK; OIIK; IIK eHo © PASHEIIOB, T¢ > §_ g é 5 E EG i HHTEPAKTHBHBIX NOJATr0TOBKH Kypca
U HHIUKATOPBI B = E E E § 8 6 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
= S = L12
JOCTUKEHUS % §L§ 2E|2¢ TeXHOJI0Tuii yacax) yacax)
KOMIeTeHIn i B |8 &80 =
= =
HToro no 6 pazneny 6 4 7
Pasnes 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJI
OIIK-3 Tema 7.1 Xummueckas cBA3b U CTPOCHHUE TEKIUA-00bACHEHHE C
MOJIEKYJ1. MeTOoJ1 BalleHTHBIX CBS3EH, TOATOTOBKE K He.KHMM JaCTUTHBIM
HNOIIK-3.1 e ODIS THGPHIMAALIIL MeTo 5 2 [2.1] (ct. 49-85); [2.2] npuBITedeHTeM GOpMBI
HOIIK-3.2 P PHIAHSAIIH, METO (ctp. 69-150) JHCKyCCuH, Gecemsl
MOJIEKYJISIPHBIX OpOuTanei ’
IOoArOTOBKA K JICKITUAM
Tema 2.2 Mexmorek HBIC
. Yp 1 1| 12(er 5-30): 2.1
B3aUMOJICHCTBHSA (c1.8-15)
Hroro no 7 pazneny 6 3
UTOI'O 3A CEMECTP 34 | 17 51
HUTOI'O no aucuunimHe 34 | 17 51
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, peLIeHNe PAKTHUECKUX 3aja4, KOHTPOJIbHbIE paOOoThI.

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

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K IPaKTHYECKUM M J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBieHHbIX B 11. 6.3.

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

JlJis ONleHKW 3HAHWW, YMEHUW, HABBHIKOB M ()OPMUPOBAHUSI KOMITETEHITUH 110 JUCIUILTAHE
MOXET TPUMEHSATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHNBAHNS
41-50 OTnan4HO
31-41 Xoportio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynoBneTBopuTEIHHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUSA

KpuTepun oneHuBaHus pe3yJabTaTOB 00yUeHH

Onenka Onenka Onenka Onenka
Kon Konx u HanmeHoBaHue «HEY/IOBJIETBOPUTEILHO» | «YAOBJIETBOPHTEIbLHOY / «xopouoy / «OTJIUYHO» /
HAaUMCHOBaAHHE WHUKATOPA TOCTUKECHUS / «HE 3a4TCHO» «3a4TEHO» «3aYTCHO» «32YTCHO»
KOMITETeHIMH KOMIIETEHIMH 0-59% 60-74% 75-89% 90-100%
OT Max pEeUTUHTOBOU OT max peUTUHTOBOMI OT Max pPEeUTUHIOBOM OT max peUTUHTOBOU
OIICHKH KOHTPOJIS OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJISI OIICHKH KOHTPOJISI

He BJIaZICET TCOPETUYCCKUM

MaTepuaioM 1o JUCHUIIINHE XOpOI.HO 3HAeT

XHUMHUS; HE 3HA€T METOJIOB IloBepXHOCTHO 3HaeT TCODCTHICCKHH MATCPHAL
HOIIK-3.1 1 [LTAHMPOBAHIS SKCTICPUMCHTE 1 TEOPCTHHACCIHH Mateprall, He B HO 1133 OT/ICIBHBIX pas3 I::nax’ OTJIMYHO 3HAET TEOPETHYECKUIA
0 : ChomEr METOJI0B 00PaGOTKH Pe3yILTATOR MOIIHOM OGLEME SHACT METObI JIOTT CK;[eT HeTO‘-III){O(J::[TI/I' MaTepHa; 3HaeT MeI;om,I
a30BBIC 3HAHMA SKCTIEPHMEHTA; He BIajeeT TCOPHH ITAHUPOBAHHA Y ’ pHa,
€CTECTBEHHOHAYYHBIX (DU3HKO-MaTEMATHIECKHM SKCTIEpHMEHTA; He B IOJTHOM 3HAET METO/IbI TCOPUH TEOPHH TUIAHUPOBAHUS
[JIAHAPOBAHUS JKCTIIEPUMEHTA; 3HACT METO/IbI
OIIK-3. AUCLHUIUINH B anmnapaToM; HE YMEET COCTaBIIATh 00BeMe 3HAET METO/IBI AHANH3A P P i A
. 06pato - 210 IKCIIEPUMEHTA; 3HAET aHajM3a U 00paboTKU
Cnocoben po¢heCCHOHATIBHOM IUIaH [IPOBE/ICHUs SKCIlepuMeHTa 1 | U OOpPabOTKHU PE3YIbTaTOB )
SKCTIEDHMEHTOB: He B HONHOM METOJIbI aHAJIN3a U Pe3yAbTaTOB KCIIEPUMEHTOB;
HCIIONIB30BATE NEATENBbHOCTH OCYIIECTBIIATh 00pabOTKy U p >
6 00pabOTKH Pe3ynbTaToB BIlageeT (PU3NKO-
6a30BbIC 3HAHMS aHAJIU3 PE3YIbTAaTOB O0BEME BJIAZICET (1)I/I3I/IKO-
SKCTICPHMCHTOB; HE YMEET MATEMATHIECKHM AMMapaToM 9KCIIEPUMEHTOB, HO HE MaTeMaTHYECKUM aIllapaToMm
€CTECTBEHHOHAY4YHBIX BCETa BEPHO UX MPHUMEHSICT;

CaMOCTOSATEJIbHO pelIaTh

BJaJiceT PU3HKO-
KOHKPETHBIE 33/1a4¥ U3 Pa3IMIHBIX

JIHMCIUILIAH B

npodeccHoHanbHOI PAICIOB XHMHH MaTeMaTH4YeCKHM allapaToM
ACATCIBLHOCTH, 3HaeT MeTo s 00paboTKN
OPpUMCHATDb MCTO/IbI He cnocoGeH ycBOUTh METObI C1abo 3HaeT MeTo.Ibl SKCIIEPUMEHTAIbHBIX 'YBEpeHHO 3HaeT METO/Ibl
MaTEeMaTHYECKOro 00pabOTKHU IKCIIEPUMEHTATBHBIX 00paboTKH JTAaHHBIX, B TOM YHCJIIC 00paboTKH
AHAIU3a U JIAHHBIX, B TOM YHCIIe JKCIIEPUMEHTAIBHBIX JJAHHBIX, B | CTATHCTHYECKHE; MPaBHiIa 9KCIIEPUMEHTAIIBHBIX JaHHBIX, B
MOICIIHPOBAHHS, HOIIK-3.2. Tipumensier CTaTHCTHYECKHE; TPaBHiIa TOM YHCIIE CTATUCTHYECKHE; Mpe/ICTaBICHUS TOM YHCIIE CTATHCTHYECKHE;
TEOPETHYECKOTO 1 METOJIb MaTEMATHIGCKOTO HpeCTaBICHHS HpaBuiIa MPEICTaBICHUS 9KCHEPUMEHTAIBHBIX MpaBuiIa TIPEACTABICHHS
KCTIEPUMEHTATHHOTO 9KCIEPUMEHTAIBHBIX IaHHBIX. 9KCIEPUMEHTAIBHBIX IaHHBIX. JTAHHBIX. 9KCHEPUMEHTAJIBHBIX JaHHBIX.
aHaJln3a 1 MOJEINPOBaHUS, TMonstpuMeTpUIECKHUE, TMonstpuMeTpUIECKHUE, TMonstpuMeTpHYECKHUE, TonspumMeTpuyeckue,
HCCTICAOBAHNS TEOPETUIECKOIO U 30yIUTNOCKOTINIECKHUE, 30yIUTNOCKOTINIECKHUE, 30yIUTNOCKOTIMIECKUE, 30yIUTHOCKOTIMYECKHE,
JKCIIEPUMEHTAIIEHOTO KaJIOpUMETPUYIECKHE, KaJIOpUMETPUYECKHE, KaJIOpMETPUYECKHE, KaJIOpHMETPUUECKHE,
HCCIIEAOBaHUA 3JIEKTPOXUMUYECKIE METOBI 3JIEKTPOXUMHUYECKUE METObI 3JIEKTPOXUMHUYECKUE METOABI | BJIEKTPOXUMHUYECKUE METObI
HOJTy4eHHs] PU3NKO-XHMHUECKUX HOJTy4eHHs1 PHU3NKO- HOJTy4eHHsT (PU3NKO- HoTy4YeHHs: PU3MKO-
JAaHHBIX MTPU PCIICHUN XUMHUYECKUX TAaHHBIX ITPHU XUMHUYECKUX TaHHBIX ITPHU XUMHUYECKUX NAaHHBIX IPHU
TEPMOIMHAMUYECKHX, PEIICHHN TePMOANHAMUYECKHX, | PELICHUH pELICHUH TePMOJHMHAMUYECKHX,
KUHETHYECKHX M IPYTUX 3a1a4 KUHETHYECKHX M IPYTUX 3a7a4 | TepMOJMHAMUYECKUX, KHHETHYECKHX H APYIHX 3a]1a4
XUMUH XUMUH. KUHETHYECKHX M JAPYTHX XAMUH

3aJa4 XUMHUH
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas quTepaTypa, nevyaTHbie 3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTeunplii GOH YKOMILIEKTOBAH MEYAaTHBIMHU 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. O6miast u Heopranudeckas Xumus: Y4ueonuk 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 g 6akanaspos / H.JI. I'munka; [lox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pom. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii S.A. O6mas 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. Mamnynesuu //H. Hosropon, HI'TY um. P.E.
AnekceeBa. — Hmwxuamit Hosropon, 2012. — 344 c.

2.2 Manynesud XK.B. Xumus: yue0. mocooue/ JXK.B. Manynesuu, A.Jl. Camconona, A.B.
Bopucos, O.H. Kosanesa// H. Horopox, HI'TY um. P.E. Anekceesa.2020. — 159 c.

6.3. MeToauuyecKkue YKazaHnusi, pEKOMCHAAIUMNU U IPYyIrue MmaTepuaJibl K 3aHATUAM

B cniucox «Meroanueckue ykazaHus, pEKOMEHJIALUU U APyrue MaTepuasbl K 3aHATUIM»
BKJIIOYAIOTCS METOJIMYECKUE YKa3aHUs WU PEKOMEHJALMU [0 NPOBEACHHUIO J1a0OpaTOPHBIX U
NPaKTUYECKUX YUEOHBIX 3aHATHUI 10 TaHHON TUCIUIUIMHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooagamenimu:

3.1 Tankun A.JL. OcHOBHBIE TMOHATUS W 3aKOHBl XUMHH: y4eOHO-METOJ. mHocoOue K
NPaKTUYECKUM U JJabOpaTOpHBIM paboTaM M MHIMBHyaJbHBIC 3a/aHUS 10 Kypcy oOIIas XUMHsS
JUISL CTYZICHTOB HEXMMUYECKUX CHEIMATbHOCTEN THEBHBIX, BEUEPHUX U 3a0UHBIX (OpPM 00ydeHHUS
/ AJL Tankun, A.Jl. CamconoBa, T.B. CazontbeBa // Hwxumit Horopon, HI'TY um. P.E.
AnexceeBa. 2018. - 19 c.

3.2. HaymoB B.1. DnemeHTH XUMHUYECKONH TEPMOAMHAMUKHU B Kypce 00Iel XUMUU: METO/.
yKa3aHHs K J1a00paTOpHBIM U MPAKTUYECKUM 3aHATHUAM IO Kypcy OOIIed XUMMHU Ul CTYJEHTOB
XUMHUYECKUX U HEXMMUYECKUX CHElHalTbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX (PAKYIBTETOB /
B.U. Haymos, XK.B. Manynesuy, I".A. [Tannuesa, T.B. CazontseBa / H. Horopon, HI'TY um. P.E.
Anexceesa. 2010. — 49 c.

3.3. Bbopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX DPEaKIIHii:
METOMYECKHE YKa3aHUs ISl IPOBEACHHSI KOHTPOJIbHBIX padOT U KOJJIOKBUYMOB IO KypCy 001ei
XUMHHU JUIS CTYICHTOB XMMHYECKHX M HEXMMHUYECKHX CICIHATBHOCTEH JTHEBHBIX, BEUCPHUX H
3aouHbIX Qopm oOyuenus / I.H.bopucosa, A.B. bopucos, F0.B. barranosa, B.K. OcmanosB //
H.Hosropoa, HI'TY um. P.E. Anekceea. 2015. — 49 c.

3.4. barranosa 10.B. CkopocTe XMMHUECKHUX peaKkLUi. XMMHUUECKOE PAaBHOBECUE: METOI.
yKa3aHus A MPOBEAEHUS J1TaOOpaTOPHBIX 3aHATHI MO Kypcy OOLIel XMMHUU Ui CTYISHTOB



XUMHUYECKUX U HEXMMHUYECKHX CIEUUaIbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX (PaKyIbTETOB /
FO.B. barranoga, I'.H. bopucosa, A.B. Bopucos, XX.B. Manynesuy, B.K. Ocmanos / H. Hosropog,
HI'TY um. P.E. AnekceeBa. 2009. — 37 c.

3.5. CamconoBa A.Jl. PacTBOpBI 3JIEKTPOIUTOB: YyU€OHO-METOI. TOCOOUE K MPAKTUYECKUM
u naboparopHbIM paboraM. HIUBUAyanbHBIC 3a/IaHUs 10 Kypcy OOIIeH XUMHUM ISl CTYJCHTOB
HEXMMHMYECKUX CIEUHaIbHOCTEH [HEBHBIX, BEUEpHUX U 3a04HbIX (opm oOyuenus / A.Jl.
CamconoBa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Hwxkuuit Hosropoa, HI'TY um. P.E.
Aunekceesa. 2020. — 33 c.

3.6. CamconoBa A.Jl. OKHUCINTETBHO-BOCCTAHOBUTENIbHBIE PEAKLMH: METOJINYECKHE
YKa3aHUs K JIA0OPATOPHBIM U MPAKTUYCCKUM 3aHSATHSAM IO KypCy OOIIel XUMHUH JJisi CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEIUAIBHOCTEH THEBHBIX, BEUEPHUX U 3a09HBIX (opM 00OydeHHUs/
A Jl. CamconoBa, A.JI. I'ankun, T.B. CazonteeBa / H.Horopon, HI'TY um. P.E. Anekceena.
2012. 36 c.

3.7. bopucoB A.B. KoHTposbHbIE 3aJaHHs 1O TE€ME PACTBOPBI: METOJ. YKa3aHWsS s
MPOBEJCHUS TEKYLIEro KOHTPOJS IO Kypcy oOOmed XMMHM W HEOPraHMYeCKON XHUMHUU IJis
CTYJCHTOB XUMUYECKUX U HEXUMUUYECKUX CIEIMAIbHOCTEH JHEBHBIX, BEUEPHUX U 320UHBIX (hopM
oOyuenus / A.B. bopucos, A.J/[. Camconosa, I'.H. bopucosa / H.Hoeropoa, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBasea O.H. Dnekrpoxumusi: METOAWYECKHE YyKa3zaHUs K J1abDOpaTOPHBIM H
MPAKTUYECKUM 3aHATUSM 110 Kypcy OOIIeld XUMHHU IS CTYACHTOB XUMHUYECKUX U HEXUMHUICCKUX
CHENHATBHOCTEH JTHEBHBIX, BEUEpPHHUX W 3a04HbIX ¢Gopm oOyuenms / O.H. Kosamepa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. Camconosa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

3.9. CmupnoBa JILA. CtpoeHue aroma: METOJAMYECKHE YKa3aHUsl K IPAKTUYECKUM
3aHATUAM [0 Kypcy OOmedl M HEeOpraHM4ecKoW XHMHH JUIsl CTYIEHTOB XHUMHUYECKUX U
HEXMMHMYECKUX CIelHaTbHOCTeH THEBHOW U BeuepHeil ¢opm obyuenus / JLLA. CmupHoBa, XK.B.
Manynesuy, I'.A. [lanuueBa, I'.®. Bomomun, JIL.H. Yersipbok, C.B. Kpacnomybckas // H.
Hogsropoa. 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
XUMHUYECKHX U HEXUMUYECKUX CIEIUAIBHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX (hOopM 00ydeHus /
O.H. Kosanesa, T.B. CazontbeBa, A.Jl. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. HaymoB B.M. Xumuueckas CBsA3b: METOJ. YKa3aHUS K MPAKTUYECKUM 3aHIATHSAM 10
Kypcy OOIel XUMUU JUIsl CTYIAEHTOB HEXMMHYECKUX CICIHAIBHOCTEH THEBHBIX, BEUCPHUX H
3aouHbIX ¢akyiasTeToB/ B.1. Haymos, JI.H. Uetsip6ok, I'.A. T1annuesa // H. Hosropon, HI'TY
uM. P.E. Anekceena. 2012. 37 c.

6.3.2 Memoouueckue ykazanus, pazpadomannuvie HI'TY

3.1. Metoauyeckue pEeKOMEHAANMUA IO OpPTaHM3allMM ayAUTOpHON paboTel. [IpUHSATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
ONEKTPOHHBIN ajgpec:

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

3.2 Meroanyeckne peKOMEHAAIMU 10 OPraHU3allHd U MJIAHUPOBAHUIO CAMOCTOSITEIIbHOM
paboTHI CTyNEeHTOB 1Mo auciuiuinHe. [IpuasaTer YuebHo-metoauyeckum 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

MeTo0B oOyueHusi», EpmakoBa T.M., WBamkun E.I'., 2013 r. DOnexTpoHHBIH anpec:
http://www.nntu.ru/RUS/otd sl/ymy/metod dokym obraz/provedenie-zanyatij-s-primeneniem-

interakt.pdf

7. NHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUITJINHBI

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
MO/IJIC)KUT OOHOBJICHUIO IMPU HEOOXOIUMOCTH ).

7.1. Tlepeyenbr pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHONH  CeTH
«HTEepHET», HEOOXOAUMBIX JJIsl OCBOECHHS TUCIHUTLIUHBI (MOTYJIs1)

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

1. Koncynprantllntoc [DnexTponHsblil pecypc]: CrnpaBouHas mIpaBoBas cucTeMa. - Pexum
noctymna: http://www.consultant.ru/.

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

3. DuekTpoHHas OubanoreyHas cucrema [IOBODKCKOTO TOCYAApCTBEHHOTO YHHBEPCHUTETA
cepBuca [ DneKTpoHHbIH pecypce]. — Pexxum nocrymna:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

4. DneKkTpoHHO-OMOMMoTeUHast cucTemMa Znanium.com [DeKTpoHHBIA pecypc]. - Pexum
nocryna:http://znanium.com/. — 3aru. ¢ ’kpaHa.

5. OtkpbiTOe 0Opa3zoBanue [DIEKTPOHHBIN pecypc]. - Pexxum poctyma: https://openedu.ru/.

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

7. Bazvl Oannvix Bcepoccuiickoeo uncmumyma HayyHOU U MeXHUYecKou uHgopmayuu
(BUHUTU PAH) no ecmecme@eHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKmMpPOHHbIU
pecypc]. - Pexcum oocmyna: http:/lwww.viniti.ru. — 3aen. ¢ sxkpana.

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

7.2. IlepeyeHb, MpPOrpaMMHOro odecrmeyeHHsi ¥ HMH(POPMALMOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHEM

Ne HaumenoBanue bC Ccblika, 10 KOTOpPOH
ocymectniasercs aocryn Kk IbC

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

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

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

4 TNT-ebook https://www.tnt-ebook.ru/

Taonuuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpammHoe obecnevyenune, MCMOJIb3yeMoe B IIporpammHoe odecnieuenune
YHHBEpPCHTETE HA JIOTOBOPHOIl OCHOBE cBO0OOTHOT0 PACIPOCTPAHECHUS

Microsoft Windows XP, Prof, S/P3 (moxmucka DreamSpark Open Office 4.1.1 (nuuen3us



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/
https://www.tnt-ebook.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHTETE HA I0OTOBOPHOI OCHOBE

IIporpammHuoe obecnieuenmne
CBO0OOJHOI0 pacnpocTpaHeHus!

Premium, moroBop NeTr113003 ot 25.09.14)

Apache License 2.0)

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

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (utien3ust Ne 43178972)

Windows XP gur. Ne 65609340

Office 2007 yiuu. Ne 43178971

Microsoft Windows XP Professional (Jiumen3us Ne 43178980)

MicrosoftOffice 2007 (mumen3us Ne 44804588)

1C npennpusrue 8.1 (JULEH3MOHHOE COTJIAICHNE
No800908353 ¢ 3BA0 «1C»)

Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)

Dr.Web (c/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)

Koncysprautllmoc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb npodeccHOHANbHBIX 0a3 MaHHBIX W HUH(OPMALUOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OO€cIie4eH IOCTYN (yAaJeHHbI nocTym). /laHHBIA mepedeHb
MOJJIEXKUT OOHOBJIEHUIO B cooTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoM paszgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOKHO HAWTHU TONE3HYIO Ui Kypca HH(OpMalMio, B T.4. CTATUCTUYECKHE WJIM CIIPABOYHBIC

JlaHHbIE, y4eOHbIe MaTepHallbl, OHJIAH KypChI U T.J.

Tabnuya 9 - Ilepeuens
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

COBPEMEHHBIX npogheccuoHaNbHBIX  0a3

OaHHBIX U

Hoctyn k pecypcey (yaajaeHHbI
Ne HaumenoBanue npogeccnonanbHOi 6a3bl AOCTYII ¢ YKa3aHHEM
" | mMaHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMBbI CCBHIIKH/T0CTYI U3 JIOKAJIbHOM
CeTH YHMBEPCHUTETA)

1 baza  pmaHHBIX  CTAaHZAPTOB W PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnekTpoHHass 0a3za  M30paHHBIX  cTarei .

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

3 EuHbIN apXxuB 5KOHOMHYECKHX M COMOIorndeckux | http://sophist.hse.ru/data access.sht
JTAaHHBIX ml
baser  mamapix  HamwoHanmpHOTO — coBeTa

4 N http://www.ncva.ru
OLIEHOYHOH NIeSITENLHOCTH
CnpaBouHas MpaBoBas cucreMa .

5 JIOCTYTI U3 JIOKAJIbHOW CETH
«Koncynprantllitocy
HNudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JIOCTYTI U3 JIOKAJIbHOW CeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBI J1JIs1 UTHBAJINJIOB U JINIL C OB3

B T1abn.10 ykazan mepedeHb

00pa3oBaTeNbHbIX PECYPCOB,

uMmeronmx  (Gopmsl,

AIalITUPOBAHHBIC K OIpaHUYCHUAM HUX 300POBbBA, a4 TAKIKEC CBCACHHA O HAJIMYWUU CICIUAJIBHBIX
TEXHUYCCKHUX CpCIACTB 06yquH51 KOJUICKTUBHOI'O W HWHIWBUAYAJIBHOI'O I1I0JIB30BAHUSI. HpI/I



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/

3aIllOJIHCHU N TaGHI/ILIBI MOKET 6I:ITB HCITIOJIb30BAaHA HH(bOpMaLIPIH, pa3MCH_I€HHa$I B nonpawene
«loctymHass cpema» crnenmanu3upoBaHHOro pasaena cadWrta HITY  «Csenmenus 00
obpasoBatenbHOM opranu3aiue» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoeamenvusle pecypcol 014 uneaiuoos u auy ¢ OB3

CaeleHNs 0 HAJTUYUM CHIEIUATBHBIX
Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
TeXHHYECKHUX CPeJACTB 00yYeHHs
Ne NMPUCTOCO0JIEHHBIX IS MCIOJIb30BAHUS
KOJUIEKTHUBHOT0 ¥ HHAMBH/YaJIbHOI0
uaBajgugamMu u gunamu ¢ OB3
M0J1b30BaHUS
1 OBbC «KoHCYJIBTaHT CTYJEHTa» 03BYYKa KHHT M yBeJIM4eHue mpudra
CHelrallbHOE MOOMIIbHOE MPUIIOKEHHE -
2 OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIPOU3BOJMUT TEKCThI KHUT U MEHIO
HaBUT ALK
3 ObC «tOpaiit» BEPCUS JUISI CIIA00BUISATITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJNMOE IS
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

VYyeOHbIC ayIuTOpUM IJI1 TPOBEACHUS 3aHATHUM 1O JUCHUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHHUYECKUMH CPEJCTBAMU OOYYCHHS, COCTAaB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pa3sielie.

Taonuya 11 - Ochawiennocmos ayOumopuil U nomewieHuil 071 CamoCmoOAmebHOl
padomul cmyO0eHmoe no OucyuniIuHne

HaumeHoBaHue .
P ——— OcHanleHHOCTH ayAUTOpHii IlepeyeHb JMLIEH3MOHHOTO
y p N NMoMeIlleHUi U oMeleHH i NMPOrpamMMHOro odecreveHusl.
Ne noMeneHu a1 .
. IJISl CAMOCTOSITEILHOM PexBH3UTHI NOATBEPKIAOIIETO
CaMOCTOSTEILHOM
padoThI AOKYMEHTAa
padoThI
1. JTocka menoBas - 2 1T,
2. Tabmuua JI.1M1.Menneneepa - 1
6261 u; 3.

BrrTsoxable mkadbr -2 T .

4. JIabopaTOpHBI{ CTOJ - 4 HT.

5. ObopymoBaHue TSI TPOBEACHUS
71a00paTOPHBIX 3aHATHH 1O
JUCHUTUIMHE XUMUS: IIKad

yueOHast ayAUTOPHS JUTs
MPOBEACHUS MPAKTHYECKUX
1 1abOpaTOPHBIX 3aHATHH,
TPYIIOBBIX U

WHIUBUAYAITEHBIX N
N CYUIMJIBHBIH, 3JICKTPOXUMHUCCKUE
KOHCYJIbTAI[HA, .
srueiiku i uamepenus 31(C
TEKYILEro KOHTPOJIS U
1 . XUMHUHUYECKOTO 3JIEMEHTA,
MPOMEKYTOYHON
arTectamm (kabenpa 3JIEKTPOJIU3EPHL, BhIIpAMUTENH b5-
" ! AP 47, pH-metpei«ITJI-301»,
IIpousBoacTBeHHAs
KaJOpPUMETPBI, BECHI
0€301aCcHOCTb, YKOJIOTHS U
" N aHAJIUTUYECKUe, TUCTHIIIsITOp JIO-
xumus" . Huokaui
10, konGoHarpeBaTen;
Hogropon, , Kazanckoe m1.,
12) BOJILTMETPHI ndpossie B7-38,
BECBI TEXHHUYCCKUE, JTadopaTopHast
XHUMHUYECKas IOCY/Ia K PEaKTUBBI.
6. Pabouee mecto cTynenTos - 30
6147 1.locka MenoBas — 1 . 1. Windows XP, Prof, S/P3 (moamuicka
2 yueGHas ayauropus ans | 2. PaGouee mecto mpenoznasatens - | DreamSpark Premium, norosop Ne
MPOBEICHUS 3aHATUI 1 0509/KMP ot 15.10.18); 2

3. Pabouee mMecTo cTyzneHTa - 66 Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP



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

HaumenoBanue
ayAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
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N JJIs1 CAMOCTOAITEILHOM PexBU3NTHI NOATBEPKIAIOILETO
CaMOCTOATEJIbHOM
padoThI JOKYMEHTAa
padoThI

JICKIIMOHHOTO U
CEMUHapCKOro TUIIa,
TPYIIOBBIX U
WHIUBUAYATbHBIX
KOHCYJIbTallUH,
TEKYLIEro KOHTPOJIS U
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NIEPEHOCHOU pasloKiace
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6265
yaeOHast ayqUTOPHS IS
MIPOBECHUS 3aHATUI
JIEKITMOHHOTO U
CEMUHApCKOro TUIIA,
TPYIIOBBIX U
WHIUBUIAYATbHBIX
3 KOHCYJIbTallUH,
TEKYIIEr0 KOHTPOJIS 1
IIPOMEXKYTOUHOMN
artectanuu (kadeapa
"IIpousBoaCTBEHHAsS
0€301IaCHOCTb, DKOJIOTHS U
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Hogsropon, Kazanckoe 1.,
12)

1. JTocka menoBas - 1 i,

2. Tabmuma JI.1. Menneneesa - 1
IIT.

3. Pabouee mMecTo mpenogaBaTeis
4. Pabouee MecTo cTyneHTa - 42
Yeol.

9. METOANMYECKUE PEKOMEH/JIALIUU OBYYAIOLIIUMCH
ITO OCBOEHHMIO JTUCHUIIJIMHBI

9.1. O0mme MeTOaAUYECKHE PEKOMEHIANUU JIA Oﬁy‘laIOIlII/IXCH nmo OCBOCHHIO
AUCHUIIJIMHBI, oﬁpasonaTe.ﬂbele TEXHOJOI'MMA

Jucuunnmza

peanuzyercst

MOCPEACTBOM

MIPOBEACHUS

KOHTAKTHOM  paboOTBl ¢

oOyyaromuMucs (BKJIOYas MpOBEIEHHE TEKYLIEro KOHTPOJIS YCIEeBAEMOCTH), CaMOCTOSTEIbHON
paboThl 00Y4AIOIIKXCS ¥ TPOMEKYTOUHOM aTTeCTallUU.
KonrtaktHas pabora MOXeT ObITh ayTUTOPHOH, BHEAyTUTOPHOH, a Takke MPOBOAUTHCS B

ANIEKTPOHHON HMH(POPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcutera (manee - DUMOC). B
ClIy4yae TMPOBEACHUS YaCTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacriicaHueM y4deOHBIX 3aHATHN), TPYIOEMKOCTh KOHTakTHOM paboTel B DUOC skBUBajIeHTHA
ayJIUTOpHOM pabore.

[IpenonaBanue  TUCITUIUTAHBI
00pa30BaTeNbHbIX TEXHOJIOTHUA:

-0aN1bHO-PeUmuH208as MeXHOL02UA OYEHUBAHUA(NPU HATUYUL),

- KOJLIOKGUYM,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

BEACTCA C IMPUMEHCHUEM CICOYIOIIUX BHU 0B



[Io wToram TeKylel yCIIEBa€MOCTH CTYIEHTY MOXET OBITh BBICTABIICHA OIIEHKA IO
MIPOMEKYTOUHOM aTTecTallii B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIEHTHI,
BBITIOJIHUBIIIME BCE O0s3aTENbHBIC BUJbI 3aINITAHUPOBAHHBIX YYEOHBIX 3aHATUH K MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTecTallu (IK3aMEHY).

PesyabraTr 00yyeHuss cunrtaercsi cOPpMHMPOBAHHBIM HA NMOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIepKaHKe Kypca OCBOCHO MOJMHOCTHIO. [Ipu yCcTHBIX coOeceloBaHUAX CTYACHT
MCUEPIIBIBAIOIIE, MTOCTIEIOBATEIbHO, YETKO H JIOTUYECKH M3JaraeT y4eOHbI MaTepuai; CBOOOTHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCaMHM M APYTMMHU BHJIAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSMH, CTYIEHT CIOCOOEH
AQHAJIM3UPOBATh IIOJyYECHHBIC PE3YyJbTaThbl, IPOSBIAET CAMOCTOSTEIBHOCTh IIPU BBIIOJIHEHUHU
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha IOPOrOBOM YPOBHe, €ClU
TEOPETUUECKOE COJepKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX cobOeceioBaHUSX CTYIEHT
MIOCJIEIOBATEIbHO, YETKO M JIOTUYECKH CTPOMHO H3NaraeT y4eOHBI MaTepuall; CIpaBIseTcs C
3aJayaMy, BOINPOCaMU M JPYTMMH BHUJAAMU 3aJaHHi, TpeOyoluX NpUMEHEHHUs 3HaHWil; Bce
MPEIyCMOTPEHHBIE paboueil y4eOHOH mTporpaMMoi 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOCH aHAIM3UPOBAThH MOTYYCHHBIE PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBITOJTHEHUHN
3aJaHuii He JEMOHCTPHPYET 3HaHWK Y4eOHOTrO Marepuana, JIOIyCKaeT OIMUOKH, HEYBEpEeHHO, C
OOJBIIMMU 3aTPYAHEHUSMHU BBITIONHSACT 3aJaHUsl, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHHH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJTHEHHS OIICHEHO YUCJIOM OassioB HIDKE TpeX MO OIICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

9.2.MeToanyeckne yKa3aHus JJIs 3aHATHH JIEKIIHOHHOTO THIIA

JIEKUMOHHBIN KypC MIPEAIONAaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMAaTUYECKOT0 TUIaHa. B X0/ie IEKIIMOHHBIX 3aHATHIH pacKpHIBAIOTCS 0a30BBbIE BOIPOCHI B PAMKax
KaX/10i TeMbl TUCHMIUIMHBI (Tabnuua 4). O603Ha4aloTCs KIIHOYEBbIE ACHEKThl TEM, a TaKxkKe
JIeNIaloTCs aKLEHThl Ha HauOosiee CIIOKHBIE M BaXKHbIE IIOJIOKEHUS H3y4yaeMoro Marepuana.
Marepuansl JIeKUUH  SIBISIOTCS OMNOPHOM OCHOBOM Ui MOJIrOTOBKM OOy4aromMxcst K
MPAKTUYECKUM 3aHSTUSM / J1abopaTOPHBIM padOTaM W BBINOJHEHUS 3aJJaHUN CaMOCTOSITENbHOM
paboThl, a TaKKe K MEpOIPHUITHUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOM
aTTECTalMy 0 TUCLIHILINHE.

B xone neKIMOHHBIX 3aHATUH pPEKOMEHIYeTCsl BECTH KOHCIIEKTUPOBaHHE YueOHOTO

Marepuana.

9.3. MeToanyeckue yKa3aHus 110 OCBOCHHUIO JUCHHUILIMHBI HA J1a00paTOPHBIX padoTax

JIaGopaTtopHble pPabOTHl MO3BOJSAIOT MNPHOOPECTH CTYAEHTAM YMeHHs paboTaTh ¢
XUMHUYCCKUMHU pEarCHTaMu, HOCy,I[OI\/'I u HpI/I60paMI/I, OCYHICCTBJIATDH XUMHUYECKHH OKCIICPUMCHT U
IPOBOJUTH NEPBUYHbIE HAyuHbIE HccieqoBaHusA. B mabopaTtopHble paboThl BBEAECHBI 3JIEMEHTHI,
MOBBIIIAKOIHUE HMHTCPEC CTYACHTOB K HUM H HUX IMO3HABATCJIbHYIO AKTHBHOCTD. HaHpI/IMep, B
pabore "OmpeneneHue MOJIIPHOM Macchl SKBHUBAJEHTAa MeTajula" OIpenensercss He TOJIbKO
DKBUBAJIEHTHasi Macca (JIMTepaTypHbIM BapHaHT), HO M aTOMHas Macca MeTauia. B paOote
"OnpeneneHue TEMIOBOrO A(deKTa peakiuu" TemI0eMKOCTh KaJOpUMETpa OIpeNeseTcs
METOIMYECKH OoJjiee TPpaMOTHO, YEM 3TO OIMCAHO BO BCEX JIAOOpPATOPHBIX MpaKTUKymMaX, a B
pabore "CKOpPOCTb XMMHUYECKOH peakiuu", MOMHUMO KAaueCTBEHHBIX 3aBUCHUMOCTEH CKOPOCTH
pPC€akiiuk OT KOHLUCHTpauuu PEAarcHTOB W TEMIICPATYPBI, CTYACHTBI PE3YJIbTAThl JSKCIICPHUMCEHTA
00pabaThIBalOT KOJMYECTBEHHO M BBIYMCIISAIOT SHEPTHIO AKTUBAIMM U KUHETUYECKUH IMOPSIOK
pEaKIHH.



JIns TOBBILICHUSI T103HABATEIbHONW AaKTUBHOCTU CTYJCHTOB U TNPUOOPETEHHS HMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIENOBaHMs, B 3TH KJIacCHYeCKHe J1abopaTOpHbIE pPaOOTHI
BBEJICHBI AJIEMEHTHI HAYYHOI'O UCCIIEOBAHUS, KaK-TO:

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

0) OOBSICHUTH NPOTEKAHUE OJHON pEaKUUH M HEe MPOTEKaHWEe APYrod, Ha MEpBBIN 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 OTPaKaeT COACPKaHUE NPEIJIOKEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W J1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYeT, B
KOTOPOM YKa3bIBAalOTCs LIeM PalboThl, XOA pabOThl, JAeTCs PUCYHOK M OIMCAHUE YCTAHOBKH,
Ta0JIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCIEHUS U BBIBOBI.

IIpu oueHnBaHUM 1a00PATOPHBIX pabOT yUUTHIBACTCS CIIEAYIOLIEE:

— Ka4eCTBO BBIMOJHEHHUS HKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pabOThl H
CTENEHb COOTBETCTBUSI PE3YJIbTATOB Pa0OThI 3alaHHBIM TPEOOBAHUSM;

- Ka4ecTBO O(OPMIICHHSI OTYETa TT0 padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI P 3aIIUTE PAaOOTHI.

9.4. Meroanueckue YKa3aHUs MO0 OCBOGHHI0 JUCHUIUIMHBI HAa 3aHATHUIX
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 npakTuyeckux 3aHATHSIX NMPOBOIUTCS PELIEHUE PACUETHBIX 3aJady U YIpakKHEHUU B
npoiecce nNpopabOTKM Haubosiee CIOXKHBIX B TEOPETUYECKOM IUIaHe MpPOoOJieM U IPOBOISATCS B
Tpex opmax:

1. yCcTHBII OnpOC CTYJEHTOB 110 KOHKPETHOI TeMaTHKe MPAKTUYECKOT0 3aHATHS;

2. pelieHue U 00bSICHEHUE TUIIOBBIX 33/1a4 10 JaHHOU TEME;

3. camocTosiTeNnpHas paboTa CTYJEHTOB C MCIIOJIb30BaHUEM YYeOHBIX MOCOOMH, JTeKIMHA U
KOHCYJIbTAlMM NMpernojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 3aaHUH.

9.5. MeTtoanueckue yKa3aHusi 10 CAMOCTOATEJIbHON padoTe o0ydaromuxcst

CamocrosTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4Yarollerocs K ayJIuTOPHBIM
3aHATUSAM M MEPONPUITHIM TEKYLIEro KOHTPOJS M MPOMEKYTOUYHOM aTTeCTallud MO U3ydaeMou
nucuurinHe. Pe3ynbTrarel 3TOW MOATOTOBKH TMPOSIBISIOTCS B aKTUBHOCTH OOydYaromierocs Ha
3aHATHSIX W B KayeCTBE BBIMOJHEHHBIX MPAKTUYECKUX 3aJaHUN H JIpyrux (opM TeKyIIero
KOHTPOJIA.

[Ipu BBITONTHEHUHW 3alaHUM IJIT CAMOCTOSITEILHOW PabOThI pEKOMEHAYyeTCs MpopaboTka
MaTepUANIOB JIEKIMH MO KAKIOW NPOUJECHHOM TEME, a TaKKE€ HU3YyUYEHHE PEKOMEHIAYEMOUN
JTUTEPATYpPHI, IPEACTABICHHON B pazzaene 6.

B mporecce camocTosTenbHONW pabOThl MPU W3YUYEHUU TUCIUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIMBIOTEPE B CHEIUATM3UPOBAHHBIX ayAUTOPHUSAX I CaMOCTOSITEIIBHOW PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTynm uepe3 HMH(POpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTepHeT» K 3IeKTPOHHONW MH(GOPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekrporHoi 6udnnoreunoi cucreme (3bC), rae B 21eKTpOHHOM
BHJIC pacroJiaraloTcs y4deOHbIE M YYEOHO-METOAMYECKHE MaTepHasibl, KOTOPbIE MOTYT OBIThH
MCTIOJIb30BaHBI JIJIsl CAMOCTOSATEIHHON PAaOOTHI IPU U3YYCHUU AUCIUILTUHBL.

Jnst oOydarommxcst Mo 3a04HOM (opMme OOydeHHsI CaMOCTOsATeNIbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI J1eATehHOCTH.



9.6. MeToanueckue yKa3aHusi 1Jis1 BbINOJHEHUSI KOHTPOJIbHBIX padoT
[Ipu uzydeHnun Kypca « X uMHI» TPOBOJIUTCS 2 KOHTPOJIbHBIE PaOOTHI.
B kouTponpHyto paboty Ne 1 BXOZST BONPOCH MO XUMHUYECKOM TEPMOJUHAMHKE U

XUMHUYECKON KUHETHKE (CKOPOCTb XUMHUYECKHMX pEeaKUUid, XMMHUYECKOE PABHOBECHE, BIIMSHHE
TEMIIepaTypbl Ha CKOPOCTh XHMMHUYECKOH peakiuuu u T.1): Bapuant 1 - 28 (mo BBIOOpY
npenojasaresnis) u3 meroanueckux 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
BBIpQXXCHHSI KOHIEHTPALMU PACTBOPOB M CBOMCTBA PAacTBOPOB ANEKTPOIUTOB: BapuaHT 1-30 (1o
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. OUEHOYHBIE CPEACTBA JJIsA KOHTPOJISA OCBOEHUA JUCHUIIJIMHbI
TunoBbie KOHTPOJIbHBbIE 32/IaHUS WJIH HHbIE MATePUAJbl, HE00X0AUMbIE /ISl OLIEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYyIIero KOHTPOJIsl YCIIeBAeMOCTH
Bonpocsl, nHANBUAYaIbHBIE 3JaHUSI U 33]Ja41 [TPEJICTABICHBI B METOJUYECKIX YKA3aHUAX
K IIPaKTHYECKUM U J1abopaTopHbIM 3austusM [3.1 — 3.13], npeacraBieHHbIX B 11. 6.3.
Ilpumepovt munogvix 3a0anuii:
10.1.1. TunoBble 3a1aHNS K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM
3austue Ne 24 (2 yaca)
CxopocTh XUMHYECKHX peakiuii. XumMnuyeckoe papHosecue. Pemenue 3agaq
1. WupuBuayanpbHOE peHICHHE 3a7a4d [0 XUMHYECKOM KHHETHKE (10 BBIOOpY
mpenojaBaTenss U3 METOAUYECKHX YKa3aHWi K Ja0OpaTOpHBIM U MPAKTUYECKHM 3aHSATHUSIM:
barranosa 1O.B., bopucoBa I'.H., bopucoB. A.A. u ap. «CKOpOCTh XUMHUYECKHUX PEAKLHUU.
Xumuueckoe pasHoBecue» H. Hosropoa, HI'TY um. P.E. Anekceea. 2009. 37 c.)
THUITIOBBIE 3AJIAY:
1. Bo cKOJIBKO pa3 U3MEHHUTCS CKOPOCTh MPSMON peakiuu
(peakuuio cUUTaTh FIEMEHTAPHON) IPU U3MEHEHUH JIaBJICHUS B N
pas?
a) 2C(1B) + Ha(r) 2 CaHa(T);
0) 2CO(1) + Oy(T) 2 2C0Oy(1)
B) 2C(TB) + O2(T) 2 2CO(1);
r) 2NO(r) + Cla(r) 2 2NOCI(r)
1) CO(r) + HoO(r) 2 Ha(r) + CO(1);
e) C(1B) + 2Ha(1) 2 CHy(1)
)K) PC|5(F) 2 PClg(r) + Clz(l") ;
3)SO,Cly(r) 2 SOx(r) + Cly(r)
I/I) N204(F) 2 2N02(F) ;
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(r) + HoO(k)
2.B0o CKOJBKO pa3 HaJ0 YBEIHYHUThH JABIEHUE B COCYIE, YUTOOBI CKOPOCThH PEaKIIuU
Hy(r) + Ix(r) = 2HI(r) Bo3pocna B 100 pa3?
3. Peaknus unmer mo ypaBHeHuto 2NO(T) + Oy(t) 2 2NOy(r). HauanbHple KOHIEHTpaLUU
pearupytomux BemectB O0bu1H [NO] =0,8 monb/im; [O2] = 0,6 monbs/n. Kak u3MeHUTCS CKOPOCTH




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

4. Cxopocts 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 KOHCTAaHTY CKOPOCTH MPSIMOM PEaKIfH.

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

6. Koncranra ckopoctu peakiuu oopazoanus HI u3 mpocteix Bemects npu 781K pasna 0,16.
Uemy paBHa  CKOpPOCTb  pEaKUMUM B  HAyaJbHBIH  MOMEHT  BPEMEHHM,  KOTJa:
a) [Io] = 0,05 monw/m; [Ho] = 0,09 moas/n; [HI] = 0 mons/nb; 6) korna ycneno obpaszosarbes 0,04
moub/1 HI

7. Koncranra ckopoctu peakiun 2NO(T) + Oz(r) 2 N2Ou(T) mpu HEKOTOpPOH Temreparype
pasua 0,5-10 1% /mon’-c. Paccunrars ckopocts peakuun: a) mpu [NO] = 0,8 mous/x, [O;] = 0,6
Moutb/im; [N2O4] = 0 wmousb/it; 6) dYepe3 HEKOTOPBIM NPOMEKYTOK BpPEMEHH, 3a KOTOPBIU
npopearupoaio 0,2 MOJIb/JI KUCIOPOAA.

8. Onpenenure TeMrepaTypHbIid KOA)PHUITUEHT CKOPOCTH

peaknuy, ecly NpH NOHWKCHUU Temreparypbl Ha 45° peakuus 3aMemiwiack 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 MPOIIECCa TEPMUUYECKOTO PA3JIOKEHUsI HOIUCTOrOo BOAOPOJAa paBHA
198 x/Ix/moinb. Kakas monst Moekyn o01agaeT JOCTaTOYHOM SHEPTHel, YTOOB!I BCTYIIUTh B ATY

Peakuuto npu temneparype S00K?

11. Onpenenuts sHepruto aktupauu peakuu CioH22011 + HoO = 2CsH1206, eciut koHCTaHTa
CKOpOCTH IIpH 21°C paBHa 4,42 10% a pu 41°C =7,3510°,

12. na peakuuu COCly(r) 2 CO(r) + Cla(r) xoHcTanThl ckopoctu mpu 665K u 745K
COOTBETCTBEHHO paBHbI 0,53-10 1 76,6:107. Beraucnutb SHEPIruI0 aKTUBALIUH.

13. Bo cKoJIBKO pa3 yBEIHUYUTCS CKOPOCTh peakuuu, eciau npu Temreparype S00K ee sneprus
AKTHBAlIMH, 32 CUET BBEJCHUS B PEAKIIMOHHYIO CPEely KaTaln3aTopa, YMEHBIIUTCS Ha

a) 4 x/x/monp;0) 8x/x/mMomb; B) 12x/[x/mMomb; T) 16K DK/Moib; 1) 20k[X/MOib;
e) 30x/x/Monb; k) 35k x/Monb; 3) 40k /[x/Monb; 1) 45k k/MOJIb.

25. Jlnst cnexyronx o0paTUMBIX MPOIIECCOB:

a) Na(1) + 3Hy(r) 2 2NH3(1)

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

B) N2O4(r) 2 2NO4(T)

r) CO(r) + HO(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(T) 2 CO2(r) + NO(T)

1) 3anucate MaTEMAaTUYECKHE BBIPAKEHHSI KOHCTAHT paBHOBeCI/ISI K n K,;

2) Beruncnuts cootHomenue mexay K u K, mpu 25 oc;

3) Ucnonb3yst TaGIULIbI TEPMOJMHAMUYECKHX BEIWYMH HAWTH 3HaueHue K,,.

14. Iins peaxmun NoOu(r) 2 2NOy(r) K, = 0,141 mpu 25°C u K, = = .34 npu 60°C. Ha
OCHOBAaHMUU ITUX JAHHBIX OINPEIEIUTh 3HAK AH peakuuu. ( AH >0 I/IJ'II/I AH<0)

15. I[Jm peakiuu SO(r) + 1/202(r) 2 SOs3(r) K, = 2,043: 107 mpu 900°C u K, = 1,062-10° 2
pu 950°C. Ha 0OCHOBaHMM STHX JAHHBIX onpeaenuts 3Hak AH peakuu. ( AH >0 I/IJ'II/I AH <0).

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

N ITponecc 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 SO,(r) + 1/204(r) 2 SO4(Tr) 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 peakuun No(r) + Oo(r) 2 2NO(1) K, = 4,08:10™ npu 2000K u Kp=3,60-10‘3 mpu 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, peakumn 2S02(r) + O2(r) 2 2SO3(r) npu 950K pasHa
1,062-10-2 . Boeruucnure Kc aiis 3Toi peakiuu.

20. MomucTelii BOAOPOA MPpH HArpeBaHUU Auccouuupyet no ypasHenuto 2HI (1) 2 Ha(r) +
Io(r). Ilpu HexoTopoii Temneparype K¢ = 1,64. Paccuntats xonnyectso HI (B mpouenTax),
MOJIBEPTILEECs TUCCOLMALMY MTPU JaHHOU TeMIepaType, €CIIU ero UCXO0IHask KOHIICHTpaIus
cocTaBisiia 4 MOJb/II.

21. KoncranTa paBHOBecus peakiumu Hy(T) + Ix(r) 2 2HI(T) nmpu HeKoTOpoii Temmneparype paBHa
50. CxonbKo MoJIel HOMCTOrO BOAOPO/Ia MOIYYUTCS, €CIIM HarpeTh 0 ATOM TeMIEpaTyphl 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 Moiw/i1, a KoHueHTparus okcuaa azora (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)+ H (r) 2 CO(r) + H2O(1). IIpu T=1123K Kc = 1. Ckoabpko Mojeil fuokcuaa yriepoia Hajlio
B35Th Ha | MoOJb Bogopoaa, 4to0sl 70% mociieIHero npeBpaTuioch B BOIYy?

24. TIpu 630C K,= 1,27 ana peakiuu N»Oy (1) 2 2NOy(r). Onpenenuts paBHOBECHbIE
napuuagbHbIe JaBJICHUS Ia30B, €CIH 00Ilee AaBlIeHUEe B COCTOSIHUHM paBHOBECHS ObLIO 1aTMm.

48. Kak M3MEHHUTCS TaBICHUE K MOMEHTY HACTYIUICHHUS! pAaBHOBECHUS B CHCTEME

N204(r) 2 2NO2(T) mpu IOCTOSHHOW TeMIIepaType, eciy ncxoanas KoueHTparus NoOy
COCTaBJIsIa 2 MOJIB/JI, U K MOMEHTY HACTYIUICHUSI COCTOSTHUSI paBHOBECHS TIpopearupoBaio 25%
OT MEePBOHAYAILHOTO €r0 KONn4yecTBa?

49. Tlpu kakoM 00IIIEM JTaBJICHUH JIOJKHA HAXOIUTHCSI PABHOBECHAS CUCTEMA PCls(r)
2 PCIl3(r) + Cly(r), uroosr mapuuansaoe gasienue PCls mpu 2500C 6but0 paBHo latm. Kp = 1,78

50. Jns peakuuu C(rp) + 2Ho(r) 2 CHy(r) K. = 21,85 mpu 1000K. PaccuuraTh o61iee
JlaBJIEHUE B COCTOSIHUN paBHoBecus, korja npu T = 1000K B cocyne emMkocTbio 111 00pa3oBaioch
0,1 Moap MeTaHa.

25. BeluncnuTh paBHOBECHBIE KOHIIEHTPAIMH BELIECTB B 00paTuMoit xumudeckon peakiun CO(T)
+ Hy0O(r) 2 Ha(r) + CO2(1), nns xkotopoit K.=1(T=8500C), ecnu nucxoHbie KOHIIEHTPAIIUU
BeriecTB cocTaBisuiu: [CO] = 2 monw/n, [H2O]=3 momnb/m.

26. Beruncnuth kKoHCTaHTHI paBHOBecus (Kp) peakmuii: a) C(rp) + O2(r) 2 CO2(r); 6) C(rp) +
CO2(r) 2 2CO(r), B koTOpbIX NapuuanbHbie qaBieHus CO2 B MOMEHT paBHOBECHS COCTABIISIOT
0,2 atm, a oOmiee gaBieHue ra3oB =1 aT™. (U KaXKI0TO cIy4asi OTJIENBHO).

27. meetcs cuctema, B KOTopoii mporekaet peakiust AgyO (TB) 2 2Ag(TB) + 1/204(T) AH 0
= 32,2 xJI>. Kak ckaxkeTcsi Ha KOHLIEHTpAIUK KUCIOPO/ia Ha/l MOBEPXHOCTHIO TBEPAOH (asbl: 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. YKa3ars, Kak
OyzeT cka3bIBaThCsl HA KOHIICHTPAIMK BOJOPO/Ia B PABHOBECHOM CMECH: a) TIOBBIIIICHHE
TeMIepaTypshl; 0) yBenuueHne oOIIero NaBlIeHNs; B) YBEIMUEHHNE BECOBOTO KOJIMYECTBA JKeTe3a; T)
BBEJICHUE JIOTIOJTHUTEIFHOTO KOJIMYECTBA BOJSTHOTO T1apa; 1) KaK COOTHOCSTCS DJHEPTUU
AKTHBAIIUU TIPSIMOTO U OOPATHOTO Tporiecca?

29. Jlana obparumas peakius: 4HCI(r) + O,(t) 2 2H,0(T) + 2Cly(1) AH%05= -112,24 x]JIx. Kax
TIOBITUSIIOT HAa PaBHOBECHYIO KOHIIEHTPAIIHIO XJIOpa CIIEIYIOIINE H3MEHEHUS:

a) MOBBINIEHUE TEMIIEPaTyphl; 0) yBeIHMUEHUE OOIIETO JABJICHHS; B) YBEIMUECHUE KOHIICHTPAIHH



KHCJIOPO/Ia; T) yBelnueHHe 00beMa PeaKIIMOHHOTO COCY/Ia; ) BBEACHUE KaTaIHu3aTopa.

30. st peaxtmu CaCOs(tB) 2 CaO(tB) + CO2(r)A H%5=176,04 kJ[k. YKa3aTh, KaK MOBIHSIOT
Ha PaBHOBECHYIO KOHIICHTPAIMIO JHOKCH/IA YIJIEPO/ia CIACIYIONINe H3MEHEHHS: a) TIOHIKCHUE
TEMIIepaTyphbl; 0) YBEINUCHHE BECOBOTO KOJIMYECTBA KapOOHATa KaJIbI[HS; I') BBEJCHHE
KaTaau3aropa; 1) U3MeIbueHHE HMEIOIIETOCs KOJUUeCTBa KapOoHaTa KaabIius?

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

OmnpenesieHne 3KBUBAJIEHTHOM MacChl MeTaJL1a
THUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. llens pabGoThI
2. IlopsimoK BBITIOJIHEHHS pabOThI
3. O6paboTka SKCIIEPUMEHTANIBHBIX JAHHBIX
4. Ananu3 pe3ynbTaToB
5. Cxema yCcTaHOBKH
6. HaiiTu sxBUBaneHTHYIO Maccy cepbl B coeuaeHusx H,S; SO3; FeSO,; CuSO:s.
7. OT 4ero 3aBUCUT SKBUBAJIEHT XUMHUYECKOIO 3JIeMEHTa: 1) OT BaJleHTHOCTH; 2) Bcernaa

SIBJISIETCS] IOCTOSIHHOW BEJIMYMHOM.

8. Uemy paBeH 00beM | MOJb HI€aNbHOTO Ta3a mpu 25 °C u nmaBjieHnH 1 aTM, Macca ero
SKBHBaJIeHTa — 29,65 r/mMonb. UeMy paBHBI BaJ€HTHOCTh M aTOMHAsi Macca MeTajia, Kakoi 3TO
MeTa?

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

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

11. Mblbsik oOpa3yer ABa OKCHJIa, U3 KOTOPBIX OAUH COAEPKUT 65,2 % (Macc.) MbIILIbsKa,
a apyroit — 75,7% (macc.) mbimbsaka. OnpenenuTb KBUBAJICHTHBIE MAacChl MBIIIbsKa B 000MX
ciyvasix. Hammrcats opMyIibl COOTBETCTBYIOIINX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAICHTOB, 1aTh €r0 MATEMaTUYECKOE BhIPAXKEHUE.

13. Kak omnpegenutb 53KBHBAJIEHT OKCUIA, €CIM HM3BECTEH OHKBHBAJICHT DSJIEMEHTA,

COEJIMHMBIIETOCS C KUCITOPOAOM?

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

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

16. Cxoubko sxBuBasieHTOB cojaepxutcs B 200 T CaCOgs; B 400 r NaOH?

10.1.3.TunoBbie Bonpockl (3agaHus) 1Jis YCTHOrO (MUCbMEHHOI0) onpoca
JIEKIIUSA Ne 5
3aBucuMoCTh CKOpocTH peakuuu ot Temmneparypsl. [lpuanun Jle-Illarease

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

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

2. Hanmumure nuddepeHnnanbHoe KHHETHYECKOE YPaBHEHNE PEAKIIHH.

3. Uro Ha3bIBAIOT MOpAAKOM peakumu? Kak 3KCIEepUMEHTaNbHO OINPEAEISIOT MOPSAIOK
peaxkuy Mo JaHHOMY BELECTBY?

4. Kak u3MEHAIOTCSA KOHLEHTPALlUM BEUIECTB BO BPEMEHM IO MeEPE IMPOXOKIACHUS
peaknuun? Hanummre MHTErpaabHOE KUHETUYECKOE YPABHEHUE JJIsl PEAKIMK IIEPBOTO 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 M0JI0KEHHS, 3JIEMEHThI XMMHYeCKOH TePMOIMHAMMKH M TeIlJIOBbIe
3¢ deKThl XMMUYECKUX PeaKkmuiin»
1. TemmoBoii 3¢ (heKT peakuu XapakTepu3yeTcss U3MEHEHUEM
1) sHTpONINY;
2) SHTaJIBIINY;
3) NOBBILIEHUEM TEMIIEPATYPHI;
4) BHyTpEHHEHN YHEPIUH.
2. Peakmus npoTekaeT caMOIPOU3BOJIBHO B IIPSIMOM HaIpaBIEHUH, €CIIN
1) AH<O;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpONUS SBISETCS XapaKTEPUCTHKON
1) TEmIOTHI CUCTEMBI;
2) Gecriopsiika CUCTEMBI,
3) noTeHUMaNbHON Y3HEPTUU CUCTEMBI;
4) MBUKEHHS MOJICKYII.
4. TennoBoi 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 BBIJIEIIEHUE Tra3a — CHCTEMa PACIINPSAETCS, IPU ITOM €€
1) suTpomnus ymensinaercs (AS<0);
2) suTanbnus yBenuunBaercs (AH>0);
3) surponus Bozpacraet (AS>0);
4) BHyTpeHHss dHeprus ymenbinaercs (AU<0).
6. s xakoit peakuuu ASxp >0?
1) CaCO3 (k)=CaO(x)+ COy(1);
2) 2S0; (r)+ O3(1)=2S03(T);
3) lo(r)+ Ha(r) = oHI(1);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peaknus mpoTekaeT caMOIIPOM3BOJBHO IPU TeMreparype Huxke paBHoBecHou ( T<T)), B
cllyyae eciu
1) AH<0, AS<O0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
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 caMOTPOU3BOJIBHO TIPH JTFOO0H TeMrepaType 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<O0;
4) AH>O0.
12. Peakuus mpoTeKaeT ¢ MOMIOMIEHUEM TeIlIa, €Cln
1)AH<O0;
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 MOBBILIAETCS IPU
1) KoHAeHCaIUU Tapa;
2) KUTICHUHU KUKOCTH;
3) KpUCTAIUTN3AIUH KUIKOCTH;
4) ocaxaeHHH.
15. DHTpONUS cucTEMBl YMEHbBILIAETCS MPU
1) kpucTaLIM3aIHH;
2) MJIaBJICHUY;
3) BO3rOHKE;
4) pacTBOpEHHH.
16. Peaxkuns mporekaer no ypasHenuto 2 HClyy + Cagy = CaClyyy + Hagy. Cxombko momneit
HCI Bcrynuio B peakiuto, eciu Boienminoch 152,88 k/Ix Tera?
1) 1 mounp;
2) 0,25 moub ;



3) 0,5 momnp; 4
4) 1,5 mob.
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(F) =2 Fe(K) + 3 COQ(F) paBeH
1) AH%p = - 240,18 kJIx;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4y AH xp = - 226,9 x]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 KUIKOro 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 YCIOBUSX MPOTEKAET
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 sIBIS€TCS S9HIOTEPMHUUECKOM, €CITH
1)AH<O0;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Tlomydyenue nuHka uaet no peakuud ZNOw) + Cupagur)y = ZNw) + CO(py. Cronpko Temna
MOTJIOTUTHCS, pU 00pa3oBaHuu 1 T nuHKa?
a) 3700 x/x;
6) 1500 x/x/mob;
B) 3700 xIx/moub;



r)3,7-10% .
25. Ilpu oxucnenun 10,8 1 cepebpa Bwigenunoch 1,58 k/x teruta. Haiitm sHTanbnuio
obpa3oBaHus OKcHIa cepedpa AH006p(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 ['mboca peakuun CHapy + lory = CHaleo + Hly npu
CTaHJAPTHBIX YCIOBUAX. BO3MOXHO JM MPOTEKaHHE PEaKIuu (CT.y.)
a)AGOXp: 39,49k ]Ik, HEBO3MOIKHO;
6) AGxp = - 39,49 k][, BO3BMOXKHO;
B) AGoxp = - 43, 8 k/[»x/M0JIb, BO3MOXKHO;
) AG%xp = 45,5 KJIK, HEBO3MOXKHO
28. Ompenenute M3MeHeHHE dHepruu ['mOOca M HampaBiieHUE NMPOTEKAHHS PEAKIMU TPU
cTaHAapTHBIX yenoBUsIX. MNOyy + 2Cpagur) = MN + 2 COp.
a)AG’xp= 192 k]I B 06paTHOM HAIIPABICHUN;
0) AGOXp =— 192 x/Ix, B IpsIMOM HaIpaBJICHUH,
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HATIPABIICHHH;
r) AGOXp =—259 x/Ix, B IpsIMOM HaIpaBJICHUU.
29. Peakuus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COyy. Onpenenure
M3MEHEHHE YHTPOINH TpH cT.y. OGBICHHTE XapakTep H3MeHeHmns AS’xp.
a) AS’xp = 360,82 JIx/K; yBenuunBaeTcs ,T.K. BBLCISETCS Ta3;
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yeTcst KpeMHHIA;
B) ASOXp =-360,82 /K ymeHnpI1aercs, T.K. 00pa3yroTcs 60s1ee IpoCcTbie MOJIEKYJIbI;
r) AS’xp =0 J/K He H3MEHsIeTCs, T.K. He H3MEHSCTCS KOJTMYECTBO BEIIECTBA B XOJIC
PEaKIm.

10.1.5. TunoBple 3agaHus JJI1 KOHTPOJbLHONH PadoThI

KOHTPOJIBHAS PABOTA Ne 1

TEMA «OCHOBHBIE 3AKOHOMEPHOCTH IMPOTEKAHUS PEAKITA»
Bapuant Nel
Has peakunu 2CO¢y + 2H, ) = CHy(y + CO2 () OnpeiennTs:
1) rOMOreHHOM UM TeTEPOTEHHOM SBIISIETCS JaHHAsI CUCTEMA;
2) TETI0BOM AP PEKT peaKIiu; 3K30- WM IHIOTSPMHUCCKOI OHA SBIICTCS;
3) rerutoBoii a3 ekt peakiuu B pacuere Ha 67,21 CO;
4) u3MeHeHue BHyTpeHHel sHeprun cucteMbl (AUsgs);
5) HanpaBieHUE NPOTEKaHMs Mpoliecca NPy cTaHAApTHBIX ycnoBuax U 1000K;
6) BO CKOJIBKO Pa3 M3MEHUTCS CKOPOCTb MPSMOM peakluy MpH IMOBBIILIEHUU JABJIECHUS B 2

pasa,

7) B KaKOM HampaBJIeHUH CMECTUTCSI paBHOBECHE MPOIECcca MTPH MOBBIILIEHNUHN AaBJICHUS;



8) 3amMIIMTe MaTeMaTHYECKHE BeIpakeHUs: KOHCTAHT K, u K; kakoe cooTHomenne mexay K

n K;

9) paBHOBeCHbIC KOHIICHTPAIIMU BEIIECTB, €clid HaudaibHble KoHueHTpauuu 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 peakunu CaCOs) = CaOgg+ COxy(ry Onpenenurs:

1) ’K30- WK PHIOTEPMUYECKOMN SBJISETCS JaHHAs PEAKLIMS;

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

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

HN3MCHCHHUEC SHTPOIINU,

4) TteMmmeparypy, BbILIE KOTOPOW IPOLECC Ppa3IoKEHUs KapOOHaTa KalbLMsl CTaHOBUTCS

BO3MOXXHBIM; 3a CY€T Kakoro (axktopa (PHTAIBIUMHOIO WM DSHTPOINUNUHOTO) BO3MOMKHO
CaMOIIPOU3BOJIBHOE NPOTEKAHHUE PEAKIUY;

K;

5) TOMOTEHHOM WJIN TeTEPOTeHHOM SIBIISIETCS JaHHAsI PEaKus;
6) B KaKOM HalpaBJICHUM CMELIAeTCs paBHOBECHE ITpoLiecca:

a) MPU TMOBBIIICHUHU JaBJICHUS;

0) Mpu HarpeBaHUU;

B) MpU yBeNu4eHUH BecoBoro konndyecrsa CaCOs.
7) 3anuIuMTe MaTeMaTudeckue BeIpaxkeHus KOHCTaHT K, u K. n cootnomenusa mexny K, u K;
8) BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh MPSMOI peakliiy IPH MOBBIICHUH JIaBJICHUS B 5 pas;
9) sHeprust akTUBALMK NPSIMON UM 00paTHOM peakuu OoJIbLIE.
OTBeThI 000CHOBATS.

Bapuant Ne3

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

1) TeroBoi 3pPEeKT XUMUIECKOIN peaKInu;

2) TeroBoii 3¢ ekt peakuuu B pacuere Ha 2 mosb Hp; 1 1 CO;

3) BOBMOXKHOCTB €€ CaMOIIPOU3BOJIBHOTO MPOTEKAHMSI TP CTAHIAPTHBIX 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 HalpaBJIeHHH CMEUIAeTCs paBHOBECHE MPOIecca MPU HAarPEeBAaHUU; YBETNUUBAETCS

HJIM YMCHBIIACTCA ITPU 3TOM KOHCTAHTA PABHOBCCHUA PCAKIINU,

7) BO CKOJBKO pPa3 M3MEHHUTCS CKOPOCTb MpPSIMOW pEAaKIUH IMpU TOBBIIIEHUH IaBJICHUS B

CHCTEME B 2 pasa; BJIUACT JIM TOBLIMICHUEC NABJICHUA Ha CMCIICHUC PAaBHOBECUA ITPOIIECCA;

8) 3anuIIuTe MaTeMaTHYeCKHe BoIpaxkeHUst KOHCTaHT K, u K; cootnomenune mexny K, u K;
9) kakumMu OyIyT paBHOBECHBIE KOHIIEHTPAILIUU BEIIECTB, €CJIM HayanbHble KoHIeHTparuu CO

u H>O cootBerctBerHo paBubl 0,2 u 0,4 MOJIB/TT 1 K MOMEHTY paBHOBecHs npopearuposaio 40 %
ucxonanoro konuuectsa CO.

OtBeTHI 000CHOBATE.

Bapuant Ne4

Jns peakund NoOyry = 2NOy() yCTaHOBUTS:

1) TerioBoit 3(h(PeKT XUMUUECKON peakinH;

2) TeroBoii 3¢ ekt peakuuu npu odbpazosanuu a) 1 moist NO2; 6) 111 NOo;

3) usmenenue sHepruu ['u66ca mpu 200 u 400K; mporekaer nu peakuus NpH JaHHBIX

TeMIeparypax;

4) 3a cuér kakoro ¢akTopa, OHTAJIBIIUAHOTO WJIM OSHTPONHIHOTO, BO3MOXKHO

CaMOIIPOU3BOJIbHOC NTPOTCKAHUC PCAKIIUHU B ITPAMOM HAIIPABJICHUHU IIPU 3TUX TEMIICPATYpaAX;



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

6) 3anuIIMTe MaTeMaTu4ecKue BeIpaxkeHust KoHCTaHT K, u K¢; cootnomenune 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

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

1) TeroBoii 3 dexT peakum;

2) CKOJIBKO TeIlIa BBIACIUTCS WM MOTJIOTHTCS a) mpu oOpazoBanuu 1 monbs NOy; 6) ecnu
npopearupyet 11 Oy;

3) HampaBJeHHE CaMONPOU3BOJIBHOIO IPOTEKAHUS PEAKIIMU MTPH 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 MaTeMaTHYECKHEe BhIpaxkeHus KoHCTaHT K, u K.; coornomenune mexny Ky n K;

9) KOHCTaHTy paBHOBECUs peakuuu, eciu HavanbHble KoHueHTpauuu NO u O
COOTBETCTBEHHO ObLIM paBHBI 0,8 u 0,6 MOJIB/II U K MOMEHTY paBHOBECHSs TpopearupoBaio 50%
NO. OTBeTsl 000CHOBATS.

8.2. TunoBble KOHTPOJIbHbIE 3aJaHHUSl MJIH HMHbIe MATepPHAJbl, HEOOXOAUMbIE JIf
OLICHKHU 3HAHUI, YMEHHMii, HABBIKOB M (WJIH) ONBITA B X0/A€¢ NMPOMEKYTOYHOH ATTECTALUM 110
AUCIHHUILIMHE

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

DK3aMEHAIIMOHHBIA OMJIET COAEPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

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

1. Crpoenue aroma. OCHOBHBIE IIOJI0XKEHHUS KBAHTOBOI MeXaHUKH. SnepHast Moaens aroma. [IpoToH.
Heilitpon. DnekTpoH.

2. DIEKTPOXUMHYECKHE METOJIbI 3alIUTHl METALIOB OT KOPPO3HMHU: POTEKTOPHASI, KATOIHAS,
aHOJIHA.

3. HcxoaHble KOHICHTpanuK a3ota u Bogopoaa B cucreme N (1) + 3 H, (1) <2NHj; () Obutm [N,]=
2 monw/11, [H2]=8 monw/n. K MomenTy paBHOBecHs mpopearupoBaiio 10% HCXOAHOTo KOJIN4ecTBa
azoTa. Berancnute naBneHne ra3oBoi cMecu B MOMEHT paBHoBecus mpu 500 K.

4. Peaknus nporekaeT o ypasaenuto CaO(k) + 3C (rpadur) = CaC; (k) + CO(r) OnpenenuTsb
TemnoBoi 3¢ ekt peakuuu. C BbIJIeIEHUEM WU MOTTIOIIEHHEM TeIlla OHA MPOTeKaeT?

5. BynyT nu npoTekarb peakiH MEXIY PacTBOPaMH CIEIYIOUIMX 3JIEKTPOIUTOB:

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

Kageopa 11BInX 3K3AMEHAI_II/IOHHI)II7I BUJET N 2
Jucyunauna XuMusi




1. JIBoiicTBeHHas MpHUpoaa MIEKTpoHa. BomHOBas GpyHKIHsI. DIIeKTpOHHOE 00J1aK0. ATOMHAS
2 2 2 2
opburans. Ypasaenue Illpenunrepa 0 l/zj + 0 l/zj + 0 1/2/ =— 8z"m, [E -U ]W
ox~ oy° oz h
2. 3amuTa MEeTalIoB OT KOPPO3MH. 3aIIUTHBIE TOKPBITHS. KaToaHbIe M aHOHBIC 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, (1) <2HJ(r) pasua 166,3 x/Ix/Monb, a mis
o6patHoro mpouecca — 182,9 k/lx/mMoib. Paccuntars AH® xuMudeckoil peaki.
5. Mosxno mu npurorouts 0,003 M pactBop cynbdara kansius? OTBeT AaTh HA OCHOBAaHHU
pacdera.
Kageopa 11bIuX 3K3AMEHAIIMOHHBIA BUJIET N 3

JMucuunauna XuMus

1. Aromnas opburains. KBanToBbIE Uncia: n, 1, mj, ms. ' 1aBHOE KBaHTOBOE YHUCIIO.
Oueprernyeckue ypoBHU. OCHOBHOE U BO30Y)KJICHHOE COCTOSTHUE JIEKTPOHA.

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

3. Bo3MmoxHO 11 onyyeHue kapOuaa Kalblus MPH CTAaHAAPTHBIX YCIOBUSIX MO PEAKIIUU

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

4, st 5K30TEPMHUYECKOMN peaKIuu (AHO<0) 250, (1) + Oy(r) < 2S03 (r) Ompenenuts: a)
HaIpaBJIEHUE CIBUTa PaBHOBECHUS IIPH MOHIKEHUU TeMIIepaTyphl; 0) Kak H3MEHSETCs
IIPH ATOM BEJTUYMHA KOHCTAHTHI PABHOBECHSI?

5. Ckounbko rpammoB PhSO4 MOKHO pacTBOPUTH B 2 JT BOJIBI IIPH OOBIYHO#M TeMIiepaType?
Kageopa TIBInX DK3AMEHAIIMOHHBIA BHUJET N 4
Hucuunauna Xumus

1. OpburansHoe kBaHTOBOE yucio. ®opma opbutanu (s, p, d).

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

3. Ompenenuthb AHOX,p_ nepexojia rpadura B aiMas, €CJId U3BECTHHI TETIOBBIE (D (PEKTHI
peakmmit  C(anmaz) +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 Ky K,

2) onpeAenuTh HaNpaBJIeHUE CMELICHHS pAaBHOBECHS: a) IPU MOBBIILIEHUH 00ILEro
JaBJICHUS B cucTeMe;  0) BBEJCHHH KaTallM3aTopa; B) YBEITUYCHUN KOHIIEHTPALIUN
XJiopa.

5. Kakyto cpeny (kuciyro, HEMTpaabHYIO WM IEI0YHYI0) UMEIOT pacTBOphI coneil NapS,
KC1, LiHS, K3PO, ? Hamuiure MOJIEKyIspHbIC ¥ HOHHBIC YPAaBHEHUS PEAKIIUi THIPOIIN3A.

Kageopa TIBIuX DK3AMEHAIIMOHHBIA BUJET N5

Hucyuniuna Xumus

1. MaruutHOoe KBaHTOBOE uHci0. [IpocTpaHcTBeHHAst OpueHTalus opoutanu (S, p, d).
[ToHsITHE «BBIPOKIECHHOCTH)» MTOAYPOBHSI.

2. Kunernka snekTpoxuMudeckoit kopposuu. [laccuBanus MeramioB. Biaustare mpupoast
3alIUTHBIX MJIEHOK U pH-cpebl Ha CKOPOCTh KOPPO3UU METAIIIOB. AHOJHbBIE YCKOPUTEIH
KOPPO3HH.

3. Hnst obpatumoii peakiun 4HCI(r) + O3 (1) = 2H,0(1) + 2Cly(T), AH%05= -112,4 k]JIk.

Kaxk moBiusitoT Ha paBHOBECHYIO KOHIIEHTPAIIUS XJIOpa: a) MOBBIIIICHUE TeMIIEPaTyphl; 0)
yBeJIMYEHHE O0IIEro JaBJICHUS; B) yBenudeHne oobeMa peaktopa?



4. OnpenenuTs 3JIEMEHT, €CJIM OH HaXOAUTCS B 4 IEproJie M aTOM B HEBO30YXKACHHOM
COCTOSIHMM UMEET CIIUH 2,5. YKa3aTh ero noJiokeHue B rpymme u noarpynme. Hazpatp
3JIEKTPOHHOE CEMEMCTBO.

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

Kageopa T1BInX DK3AMEHAIIMOHHBIA BHUJET N 6

JMucuunauna XuMus

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

2. TemoBoi 3(HEKT XUMHUECKOW peakiuy. DHTAIBIHA. JK30- U SHIOTCPMUUYECKHE
peaxuu.

3. C BbIIEJIEHHUEM WIH MOTJIOUIEHUEM TeIlla MPOTEKAeT MPOLECC pa3NIoKEeHUsI HUTpaTa Kaaus
o ypaBaeHnio 2KNO3 (k) =2KNO; (k) + O, (1)? Onpenenuts TerioBoi 3pdexr
peakmuu, eciii oopaszyercs 67,2 1 Kuciaopoa.

4. QO6pa3zyercs ¥ 0CaJ0K TPYTHOPACTBOPUMOTO COSAMHECHHUS MTPH CMEITMBAHUY 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.

Kadgheopa 1153uX D9K3AMEHAIIMOHHBIA BUJET N7

Hucuunauna XumMusi

1. Teopus BaneHTHbIX cBsa3ell. [ mOpuan3anus aroMHbIX opOuTaneii. Tunsl rubpuaAn3auU -
sp, sp?, sp®, spd, spd®.

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

3. PaccuuTaTh Kakoe KOJMYECTBO TCIUIOTHI BRIIEIHTCS ITpH cropanuu 1 1 H,S mo peaknum
2 H2S (1) + 3 O2(r) = 2 HoO(T) + 2 SO2(r). Kak npu 7TOM U3MEHUTCSI BHYTPEHHSSL SHEPT S
CUCTEMBI?

4. Paccunrarh pacTBOPUMOCTH B BoJie FES B MOJIB/IT U T/71, eciu TPOU3BECHIE PACTBOPUMOCTH COITU
paBuo 5x107,

5. MHcxonnpie koHnenTpanuu okcuaa azota(ll) u xmopa B cucreme 2 NO(T) + Cly(r) = 2 NOCI(T)
COCTaBJIAIOT cOOTBETCTBEHHO 0,4 Moub/11 11 0,3 MOJB/11. BEIYUCIUTE KOHCTAHTY PaBHOBECHSI, €CITH
npopearupoBasio 40% azora. Kak npu 3ToM U3MEHHUIIOCH AaBJIEHUE B PEAKIIMOHHOM cocype?

Kadgeopa T153uX D9K3AMEHAIIMOHHBIA BUJET N 8

JMucuunauna XuMus

1. DnekTpoHHas CTPYKTypa MHOTO 3JeKTPOHHBIX aToMOB. [IpaBmino Xynzaa. [locnenoBarensHOCTH
SHEPreTHUYSCKUX cocTosiHui aToMa . [IpaBmiia KiieukoBckoro.

2. DJeKTpOoNIn3 PacTBOPOB XJIOPHAOB. [lociieoBaTenbHOCTh AMEKTPOIHBIX PEaKIINH.
[lepenamnpsixeHue BeIIEIEHUS KUCIOPOa U XJI0pa.

3. OOBICHUTB, IOYEMY OTOPBATh IIEPBBIN JIEKTPOH OT aTOMa CEPhI JIET4e, YeM OT aToMa KUCIIOpo/a,
TO €CTh Ils < Ilo.

4. Paccuurath KoHCTaHTY paBHOBecus K. peakiuu C (rpadut) + 2Cl, (r) = CCl, (1), eciiu ucxoanas
KOHIICHTpAIHs XJIOpa cocTarisiia 4,2 MOJIB/TT K K MOMEHTY paBHOBecus nipopearupoBaiio 40% ero
KOJIMYEeCTBa. PaccunTarh, Kak MU3MEHUTCS IPH 3TOM JIaBJIICHUE B PEaKIIMOHHOM COCY/IE.

5. Tlo tabmmynabiM nanHbIM [P KOMITOHEHTOB OIpeneNuTh HANPaBICHUE PEAKIIMH HOHHOTO OOMEHa
CdSs + Hg(N03)2 — Cd(NO3)2 + HgS

Kageopa T1BIuX 3K3AMEHAHI/IOHHI)II71 BHJET N9

JMucuunauna XuMus




1. ArtomHBIE 1 HOHHBIE PAANYCHl. 3aKOHOMEPHOCTh H3MEHEHUS PaJUyCOB B IEPHOE U MOATPYTIIIE.
O¢ddexT NPOHUKHOBEHHUS 1 SKPAaHUPOBAHHSI.

2. Dnextponus. Karon. AHon. Dnexkrponusepsl. DnekTpoius ¢ auadparmoil. [locnegoBareasHOCTD
AIIEKTPOAHBIX MPOLECCOB Ha KaToJle M aHOJE.

3. C yBenuueHHEM MU YMEHBIICHUEM SHTPOIHH MPOTEKAET MPOoIecC 00pa30BaHus XJIOPHUJIA JKene3a
(I1T) u3 mpoctsix Bemects Fe(k) + ¥/,Cly(r) = FeCly(k)? CriocoOCTBYeT 71 TIOBBIIIECHIE
TeMIepaTypbl NPOTEKaHUIO JAaHHOTO Mpouecca?

4. Peaxuus npoTekaer o ypaaeHnio Ag,0(k) =2Ag (k) + /,0,(r). OnpenennTs HapaBIeHHE
CMEIIEeHHUs] paBHOBECHSI ITPOIlecca MPH MOBBIIIEHS JaBieHns. Kak BiwseT moBBIIICHNE
TeMIIepaTyphbl Ha CMeIIeHHe paBHOBecHs peakimu (AH’>0)?

5. OmnpeaenuTs THII THAPOJIH3a U KHUCIOTHOCTH pacTBOpoB coieit: NaNO,, Cr(NOz);, CH3COONa,
CUFz.

Kageopa NIBIuX D3K3AMEHAIIMOHHBINA BUJET N 10

Hucyunauna Xumusi

1. Dueprust HOHM3aLUMU U CPOJICTBA K MIEKTPOHY. 3aKOHOMEPHOCTh U3MEHEHUS SHEPTUU
MOHM3AIMH U CPOJICTBA B MIEPUOJIE U MOATPYIIIEe, TPYIIIIE.

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

3. C yBenmu4eHHEeM WM YMEHBIICHHEM YHTPOIHUH MTPOTEKAIOT MPOLIECCHI:

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

4. Peaxnus npotekaet no ypaBHenuto CO (r) + HyO (r) & CO;, (r) + Hz (7).
Onpenenutb B KAKOM HAIlPaBJIEHUU CMEIIAETCSl PABHOBECHE: @) MPU MOBBIIIEHUH 00ILEro
naBjieHusl; 0) BBEACHUM KaTaanu3aTopa; B) yBEIWYCHUH TEMIIEPATYPhI (AHO>O)?

5. Kakoiil anemeHT HaTpuil WM aTIOMUHUI 00s1aaeT OOJIBIINM CPOJICTBOM K 3JIEKTPOHY,
SHEprueil HOHU3ALUU U SIIEKTPOOTPULIATENBHOCTHI0. OTBET JaTh HA OCHOBE aHAIM3a
SHEPrUH JIEKTPOHOB.

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

1. OcCHOBHBIE 3aKOHBI XMMHHU (COXpPaHEHHE MAacChl, MOCTOSHCTBA COCTaBa, SKBUBAJICHTOB.
["azoBbie 3akoHBI (ABoragapo, MenneneeBa-Knamneiipona). [lapiuansabie naBiieHus ra3oB. 3aKOH
HKBUBAIEHTOB. OCHOBHBIE MOHATUS XUMHH (aTOM, XUMHUYECKUI 3JEMEHT, U30TOIbl, MOJEKYyIa,
MOH, CBOOOHBIN pajKaj, MOJb U YKBUBAJICHT).

Xumnueckas ¢popmysna. AGCONIOTHbIE U OTHOCUTENIbHBIE MAacChl aTOMOB. ATOMHasi €IUHHIIA

Maccel. Yucno Asoraapo. OTHocuTenbHash MOJEKyJsipHas Mmacca. Moabs. MossipHas macca.
OKBHUBAJICHTHI Pa3IMYHBIX KJIACCOB BEILIECTB.
2. TepmonuHamuyeckas cucrema. Bunpl cuctem. CoctosiHue cucteMbl. BHYTpeHHssSI sHeprus u
SHTaNBNUA  cuUcTeMbl. IIpakThdyeckoe mnpumMeHeHue d3TuX BenuuuH. [lepBblil  3aKOH
TEPMOJIWHAMHUKH. ODHTanbnus. TernoBeie d¢dextsr peakmmid Qv uw Qp. DHIO - H
AK30TEPMHUUECKNE PEAKIIUH.

Cranpapthble ycnoBus. CraHnaptHbele cocTostHMs. CTaHIapTHBIE SHTAIBIUU 00pa3oBaHUs
IPOCTBIX U CJIOXHBIX BEIIECTB. DHTPOIUS U TEPMOIMHAMUYECKAsI BEPOSTHOCTb.

3akoH ['ecca u ero cienctBus. Tepmoxumudeckue ypaBHeHUs. Pacuer TennoBbix 3pQeKxToB
XUMHUYECKHX peakluil. DHTpomnus. BTopoil 3aKoH TepMOIMHAMHKH. Y CIIOBHE CaMOIIPOU3BOIBHOTO
MPOTEKaHUs MPOILIECCOB U TEPMOJUHAMHUECKOE PaBHOBECHE B U30JIMPOBAHHON cHUcTeMe. DHeprus
['n66ca. YciaoBusi caMOIPOU3BOJIBHOTO IPOTEKAaHHUsI MPOLECCOB W PABHOBECHS B 3aKPBITHIX
cucrtemax. @a3oBble paBHOBecHs. OHEpreTHYeckas JauarpamMma peakiuu. TpeTuil 3aKoH



TEPMOJMHAMHUKH. AOCONIOTHAsE SHTPOIUS NPOCTBIX U CIOXKHBIX BEIIECTB. DHTPOIUITHBIE
JarpaMMbl MHIUBUAYaJIbHBIX BellecTB. Bo3pactanue (yObUIb) SHTPONMM B 3aBUCHUMOCTH OT
CTPOCHHUSI BEIIECTB, NMpH (PA30BbIX IepexoAax M B XMUMHUYECKHX peakuusx. CBA3b SHEPruu
aKTUBALMU C TEIIOBBIM 3 dexTom. OOpaTtumblie 1 HEOOPATUMBbIE IPOLECCHI. Y CIIOBUS U3MEHEHHUS
HanpaBJIeHUus OOpPAaTUMBIX XMMHYECKHUX pPEAKUWH. DHTAIbIUUHBIA M SHTPONUHHBIN (aKTOPHI.
Temnepatypa uaBepcuu peakuuu. CBs3b CTaHAApTHOM 3Hepruu [ mb0ca peakiuy ¢ ee KOHCTaHTOM
paBHOBeCHsl. 3aBUCUMOCTh KOHCTaHTHI paBHOBecHs OT Temmeparypbl. CtaHmapTHas cBoOOIHAs
sHeprus ['mb6ca oOpazoBaHMsI BEIECTB M PAacyeThl CTaHAAPTHBIX dHepruil ['mb6bca XxMMHUIECKUX
peaKuui.

3. Kunernka xumuueckux peakiui. CpelnHsii U MTHOBEHHasi CKOpPOCTh peakiuu. CKOpoCTh
TFETEPOreHHBbIX peakuuid. 3aKOH JAEWCTBUS MacC. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTpalUuu
pearentoB. llopsaxku peaknuu. KoHCTaHTa CcKOpocTHM. OHEprus axkTUBAaUUU  IIpoLecca.
AKTHBUpPOBaHHBIM KOMIUIEKC. AKTHUBHBIE MOJEKYJbl (pachpeneneHue MakcBeuia). DHeprus
AKTHUBALMHU, [IEPEXOTHOEC COCTOSHUE M aKTMBUPOBAHHBIA KOMIUIEKC HA IPUMEPE OJHOCTAIUINHON
peakuuu. BiusiHMe TemmepaTypbl Ha CKOpOCTh xumuueckoil peakuuu. [Ipasuno Bant-T'odda.
VYpaBHeHHe AppeHuyca. DHEprusi akTUBAUUM MU IPEIIKCIOHCHLIHAIbHBIA  MHOXHTEIb - HX
¢uznueckuil cMbicil. ['OMOTe€HHBIM U reTeporeHHbld KaTaiu3. ['omoreHHbld Kartanu3. Biushue
KaTajnzaropa Ha Oapbep mpsAMONW M 0OpaTHOM Xumuueckol peakuuu. Karanns3 u xumuueckoe
paBHOBecHe. JIOCTOMHCTBA M HEIOCTAaTKM JTOTrO BHJA KaTanu3a. [ eTeporeHHbIll KaTalu3 U €ro
ocobeHHocTH. [IpoMexXyTOuHblE COEIMHEHHMs B TeTepOreHHOM Kartaiausze. JloctouHcTBa M
HEJIOCTATKM TE€TEPOreHHOIro Karainusa. BimsHue katanmu3aTtopa Ha Egq M CKOPOCTH NIPSIMOW U
obpatHoit peakumii. I[lpuHIMD noOABWXHOrO (IMHAMHYecKoro) paBHoBecus Jle-Illarenbe.
OOparumble peaknuu. 3aKoH JeHCTBUS MacC M KOHCTaHThl paBHoBecns K. m K, . Ux
COOTHOILIEHHE JJs1 TOMOTEHHBIX ra3000pa3HbIX M KOHJEHCHPOBAHHBIX CHCTEM. MeXaHu3M U
CTaJUMHOCTD peakiuil. MoneKyasspHOCTh (ITOPAJOK) JIEMEHTAPHBIX CTaaul U quarpammel Eakt-
IIyTh MHOTOCTaJMHHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTUi
aKTUBAIlMA TIPSAMOW M OOpaTHOW XWMHUYECKOW pEaKIWHh COOTBETCTBEHHO C KOHCTAHTOU
paBHOBeCHsI U TEIUIOBBIM 3PdexToM peakuuu. OcoOEHHOCTH TIeTepOreHHOro paBHOBECUS U
MaTE€MaTUYECKON 3alIMCU KOHCTAaHT PABHOBECHS I'€TEPOrCHHBIX XUMUYECKUX PEAKIIMil.

4. Teopust 3/IEKTPOIUTHYECKON quccouuanuu Appenuyca. CTeneHb U KOHCTaHTa JUCCOLUAIUH.
Bugasl koHuentpanuii. Pacuer crenenu aumccoumanuu v pH pacTBOpoB Ha mpuMepe ci1albIxX
KHCIIOT M OCHOBaHuM. [lucconmanusa snextponuToB. MoHHOoe mnpoumsBeaenue Boabl. [llkana
KHUCIOTHOCTH.. HelfTpanbHble, Kucible U 1menounsle pactBopbl 1 X pH. CrocoObl moaKucIeHUs
M TOJIIEeNTauuBaHUs  BOAHBIX  pacTBOpoB.  CnocoObl  BBIpaKEHUS  KOHILIEHTpAIMi
(mponemoHcTpupoBarh Ha mnpumepe H>SOs). CryneHuaras auccouuanust 3JIEKTPOJIUTOB B
pactBopax. KoHcTaHThl Aucconanviv KUCIOT U OCHOBaHUM. OCHOBHBIE, KUCIIbIE M CPEAHHE COJIH.

I'mppomus conei. I'mpponus coneil. CreneHb M KOHCTaHTa TIuapoau3a. CTyneHdYaThlid
ruaponus. BiausHue temmneparypsl, pa30aBieHHsT U OJHOMMEHHBIX MOHOB Ha THJPOJU3 COJIEH.
Koncranra runponuza. pH cpensl npu ruaponuse cosneid. CABUT paBHOBECHS IPU THAPOIIM3E.

I'ereporeHHOE€ paBHOBECHME OCAaJOK - HACBIUICHHBIM pacTBOpP TPYAHO pPacTBOPUMOTrO
JNEKTPOIUTA. MeXaHU3MBl PACTBOPEHHS UOHHBIX KPUCTAJIOB U IOJISAPHBIX MOJEKY. [IBroKyIas
cuiia npouecca pactBopenus. ConbBaranus u ruaparanus. Tennossie 3QPeKTbl pacTBOPEHUS.

IIP. YcnoBust oOcaxIeHHUs U PACTBOPEHHUs JJIEKTPOJIUTOB. HachllllEeHHBIE, NTEPECHIIEHHbIE U
HEHACBIIIEHHBIE pacTBOpPbI cosieil. KoMiuiekcHble coeauHeHus. Jlucconuanus KOMIUIEKCHBIX
COCIMHEHU.

5. JIBOMHOM 3JIEKTPUYECKUH CIIOW U MEXAaHU3Mbl BO3SHUKHOBEHHS CKayKa MOTEHIMAIa Ha TPAHUIIE
pasnena  anexkTpon/pactBop.  Bomoponmueii  anekrpon.  CraHmapTHbIE  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE MOTCHIMANIBI. BHIBI 3JIEKTPOJOB M HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
NOTEHIMAJBI. Y CIOBUSA OTOOpa OKMCIMTENEeH W BOCCTAHOBUTENEH MO 3HAUYEHUSM CTaHIApTHBIX
ANEKTPOJHBIX IMOTEHUUAIOB noaypeakiui. @opmyna Heprcera. KoHIEHTpalmOHHBIA 3J1E€MEHT.
Cessp OJIC ¢ wu3MeHeHueM »HHeprum ['nbGOca W KOHCTaHTONW pPaBHOBECHS OKHUCIMTEIBHO-



BOCCTAHOBUTEJIBHBIX peakiuil. ['abBaHUYECKUE 3JIEMEHTBHI. DIJIEKTPOJIN3. 3aKOHBI 3JIEKTPOJIN3a
®dapanes. Yucno Papaznes. Beixoa mo Toky. OTOOp BEpOSTHBIX AJIEKTPOIHBIX MOJIYPEAKIIUKA Ha
OCHOBE 3HAQUEHHI MX AJIEKTPOJIHBIX MOTeHIHANOB. [lepenanpsokenne. IEKTPOIN3 ¢ MHEPTHBIMU
U pacTBOpUMBIMHU aHojgamHu. OOOCHOBaHUE BBIOOpA 3JIEKTPOJHBIX MOJypeaklUUid HA OCHOBE HX
AJIEKTPOJIHBIX MMOTEHIIUAJIOB.

6.. Bunpr xopposuu. Kopposuss ¢ BOIOpPOTHOW M KHUCIOPOAHOH aenoispusanuei. CrocoObl
3alIUTHl METANIOB OT KOPPO3UHU

6. Snepnasg moxnens aroma. CTpoeHHE f]pa, MAaCCOBOE YMCIIO, IPOTOHBI, HEUTPOHBI. CTpoeHue
atoma Bojopoaa. [locrynarel u Teopust bopa. Cnextpsr atomoB. M3otombl. M306apsl. ATOMHBIE
MAaccChl JJIEMEHTOB, BHECEHHBIE B IEPUOJIUYECKYIO CUCTEMY.

OHepreTuyeckass CTPYKTypa aTOMOB. YPOBHM M IIOJYypOBHH DHEpPruu. BeIpokncHHbIE
cocrosHus. Yncno AO Ha ypOBHSX U MOTYPOBHSX (B CJIOSIX U MOAcH0sAX). [ maBHOE, opOuTanbHoe
M MAarHUTHOE KBAaHTOBBIC YHCJIA KAK XapaKTEPUCTHKU COCTOSHHSA DJIEKTPOHOB B arome. CnuH
anekTpoHoB. Ilpunnun Ilaymu. EMKOCTh — 3J€KTpPOHHBIX YpoBHEH, noaypoBHeir u AO 1o
anekTpoHam. IIpaBuno I'ynna. B3aummocBsa3p KBaHTOBBIX uucelsl. lIpuHOMI HeonpeneneHHOCTH
['eiizenOepra U BEPOSTHOCTHOE OIKCAaHUE COCTOSIHUSI JJIEKTPOHOB B aTromax. YpaBHEHHE
HIpenunrepa. BonHoBas QyHkius. DinekTpoHHoe obnako. I'paHnyHas noBepxHocTb. [TnoTHOCTD
BepoATHOCTH. DYHKLHMSA paguaJbHOIO pacHpelleleHUs] IUIOTHOCTU BEPOSTHOCTU. DJIEKTPOHHBIE
SHEepreTu4ecKrue ypoBHHU, MOAYPOBHH, aToMHble opoutanu. ®opma u opuentauus AO. OcHOBHbIE
Y BO30YX/IEHHbIE COCTOSIHUS aTOMOB. ATOMHBIE CIIEKTPhl U YTO OHU OTPa)KaroT?

MHoroanexTpoHHble aToMbl. [lopsanok 3acenenus ypoBHel, noayposHeld U1 AO 3J€KTpOHaMHU.
[TpaBuio Xynpna. IlpaBuna KneukoBckoro. [IpuHIMNBI 3amnonHeHnus oOpOUTalIel AJIEKTPOHAMM.
OcHOBHBIE U BO30YXKACHHBIE COCTOSIHUA aTOMOB. Ilepuonmueckuil 3akoH M INepUOAMYECKas
cucrema MeunneneeBa. Ilepuon, rpynnbsl u noarpynmnel. CemeilcTBa 3JIEMEHTOB. DJIEKTPOHHbIE
dopmynbl. [IpyunHBl NEPUOAMUYECKOTO H3MEHEHMs CBOMCTB 3jeMeHTOB. IlepmonuvHocTts B
U3MEHEHWU  pPa3MEpoOB  aTOMOB, WX  HOHM3alUM, CpPOJICTBA K  JJIEKTPOHY U
3NeKTpooTpuLaTeapbHoCTH. [lIkana 3eKTpoOTpULIATEIBHOCTH.

6. Ilpupoma XMMHYECKOW CBSI3M, YCIOBHE M CIIOCOOBI €€ BO3HHMKHOBEHHs. J[iwHA, yrom u
sHeprus cBsa3u. OCHOBHBIE TUIIBI XUMHUUECKOH cBsA3u. MloHHas cBs3b. KoBaneHTHas cBs3b.
OOMeHHBI U JOHOPHO-AKIENTOPHBIA MEXaHW3Mbl €€ BO3HUKHOBEHHUs. PaccrapuBanue
351eKTpOoHOB. CriocoObl 00pa3oBaHMs XMUMHMYECKON CBSI3U U MEPEKPbIBAaHMS AJIEKTPOHHBIX
00J1akOB (aTOMHBIX oOpOuTanei). ¢ W 7 -cBi3u. OpWHApHBIE W KpaTHBIE CBS3H.
[TepexpbiBaHMEe W TNPOYHOCTH (AJIMHA) CBsI3U. MeToa BaleHTHBIX cBs3el. Teopus
rubpuauzanuy. HamnpaBiaeHHOCTP W KpaTHOCTh XUM. CBSA3H. [ €oMeTpusi MOJIEKYI.
CrpoeHne U XUMHUYECKas CBSI3b B COCIMHEHUAX. METO/ BaJICHTHBIX CBA3EH WM CIIMHOBAs
TEOpHs BAJICHTHOCTH. [10JIAPHOCTE CBA3M U MOJISAPHOCTh MOJIEKYJI. J[MIOJbHBIE MOMEHTBI.
Meton monekynsapueix opoutaneii (MO JIKAO) B mpuioXeHHH K JBYXaTOMHBIM
MOJIEKYJIaM M MOJIEKYJISIPHBIM HMOHaM BOJOpPOJA, KHUCIOPOAA, a30Ta MX HMOHOB U TENHS.
CesazpiBatoime 1 paspeixisiromine  MO. HMonHas cBA3b,  Kak — KpaliHMM cioy4ail
KOBaJEHTHOM CBs3U. MeTamnueckas cBsi3b. BopopoaHas (MexMoJeKyispHas U
BHYTPUMOJIEKYJIsIpHasA) CBsA3b. CrIocoObl €e BOSHUKHOBEHUS. BiusiHie BOAOPOAHBIX CBs3Ei
Ha CBOMCTBA BEIIECTB (HA MPUMEPE BOJbI).

PersiaMeHT npoBeaeHusi MPOMEKYTOYHOM aTTeCTAllUM B (pOpMe KOMIILIOTEPHOI0

TeCTHPOBAHUS
KoJu-Bo 3apannii B KoJi-Bo 3apanmni, Bpems Ha
0aHKe BONPOCOB npeabABJsIeMbIX CTYACHTY TeCTUPOBAHUE, MUH.
He menee 100 He menee 2() 90




[TonHbIi (POH OLIEHOYHBIX CPENCTB AJIS MPOBEICHHS IPOMEXYTOUHOM aTTecTaluu B popme
KOMITBIOTEPHOTI'0 TECTUPOBAHUSpA3MENIeHB 0aHKe BOMPOCOB JAHHOTO Kypca auciuruiniabel B CJ1O
Moodle / eLearningServer 4G DUOC HI'TYV.

B xone moarotoBkM K MPOMEKYTOYHOM aTTecTaluy OOydaroluMCsl IpPeaoCTaBIsETCS
BO3MOHOCTb MPOWTH TECT CAMOIIPOBEPKU. TeCT sl CAaMOIIPOBEPKH IO TUCLMUIUIMHE Pa3MELIEH B
CJ1O Moodle / eLearning Server 4G DMOC HI'TY B cB0OOIHOM /JIs CTY/ICHTOB JIOCTYIIE.



YTBEPXIAIO:

Hupexrop nnctutyra @XTuM

« 7 202 1.

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

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

HamnpaBieHHOCTB:
dopma 00yueHus
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

a) B pabGouyro nporpamMmy He BHOCATCS u3MeHeHHs. [Iporpamma akTyaiu3upoBaHa AJis

20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj

Hayaja MOATOTOBKH):
1) ;

)
Pa3zpaboTtuuk (n):

(®UO, yueHas cTeneHb, yueHOE 3BaHHE) « »

PaGouas nporpamma nepecMoTpeHa 1 0JJ0OpeHa Ha 3aceaHuu Kadeapbl
poTOKOJI Ne OT «_ »

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolIHii BhITycKatoen kadeapoi (naumerosanue) « »

Meroanueckuii otnen YMYV: « » 2021 r.

2021 r.
2021 .
2021 r.
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