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1. IEJIM ¥ 3AJJAYY OCBOEHUS JUCIHATIIAHBI (MOYJIST)

1.1. Heabro (umejsiMd) OCBOEHHMS TUCHHUIJIMHBI «XUMUS» SBIsieTcs (OpMUpOBaHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHPOBO33PECHHS; yIIIyOJIieHUE, pa3BUTHE U
CUucreMaTui3alnmuia XUMHUYCCKHUX 3HaHI/II71, HGO6XOIII/IMBIX HpI/I peIJ_IeHI/II/I HpaKTI/I‘-IeCKI/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 HMCIOJIb30BAaHUIO IMOJTYYEHHBIX MPU U3YUYCHUU TUCHUTIIMHBI
«XUMHS» 3HAHWM, YMEHUH, HABBIKOB M KOMIETCHIMH MpU H3YYEHUH OOIICHAYYHBIX H
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

—-(popMupoBaHUE HABBIKOB pabOThl B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3yJIbTaTOB IKCIIEPUMEHTA;

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

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

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas aucuuiuinaa (MoayJib) « XHMHSD BKJIKYeHA B 00s3aTeIbHBIN MEpeYCHb
JUCIUIUINH 0a30BOM 4yacTHM 00pa30BaTelNbHOW MPOTrpaMMbl BHE 3aBHCHUMOCTH OT €€
HarpaBieHHOCTH (mpoduiis). [ucuumimHa peaau3yeTcsi B COOTBETCTBHHM C TPEOOBaHUSMU
OI'OC, OII1 BO u VII, no nanHOMY HanpaBJI€HUIO MOJATOTOBKH.

JlucuuIuinHa OCHOBBIBaeTCS Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMHU CTYACHTaMH IpH
U3y4eHUH XUMHH, GU3MKU U MaTeMaTHKH B Kypce cpesiHell mKoubl. {11 yCBOGHUS TUCIUIITMHbI
CTYAEHT JOJDKEH BIIAIETh XMMUYECKON TEPMUHOJIOTHEH; TOHUMATh CMBICIT XUMHUYECKUX (HopMyI
U CHUMBOJIOB, HMHJIEKCOB M KO3(Q(UIMEHTOB B XUMHUECKHMX YPaBHEHUSAX pEaKLUud; HMETh
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWH; MOHMMATh pa3inyuue
MEXIY XUMHUYECKUMH U (U3NYECKUMHU SBICHUSIMH; HMMETh NpPEICTaBlIeHHE OO0 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

HNucuummuHa  «XUMHS»  SBISETCS  OCHOBONOJAralomed i  H3ydyeHus psjaa
oOIIeHAayYHBIX U CIELUaJbHBIX JUCHUUIUIMH, CBS3aHHBIX C XuMHed. B kypce Xumuu
3aKJI1aIbIBAIOTCS] OCHOBBI NOHMMAHHUS CYIIIHOCTH U BBISBICHMS IPUUUH IPOTEKAHUS XUMHUUECKHUX
IIPOLIECCOB, YTO B JAJIBHEHNIIEM HCHOJB3YETCS MPU U3YUYEHUHU CHELMAIBHBIX AMCLUILIINH, TAKUX
KaK «MarepuanoBeieHUEY, «TexHonorus KOHCTPYKIIMOHHBIX MaTEepUajIoBy,
«Bo1onoaroToBKay, a TakKe MpH BBHIOJIHEHUH BBIITYCKHOMN KBaTU(pUKAMOHHON pabOTHI.

Oco0OeHHOCThIO JUCHMIUIMHBL SIBJSIETCSl MPOBEIEHUE JabOpaTOpHbIX padoT, dTO
MO3BOJIIET MPUOOPECTH CTYJAEHTaM YMEHUsl padoTaTh ¢ XUMHUYECKHUMH peareHTaMu, ocynoi u
npuOopaMu, OCYIIECTBIATh XUMHUYECKUN HKCHEPUMEHT U MPOBOJUTH MEPBUYHBIE Hay4dHbIE
uccienoBanus. B maOopaTopHble pabOThl BBEACHBI JJIEMEHTHI, IIOBBIIIAIOIINE HHTEPEC
CTYACHTOB K HHUM M HX II03HABAaTEIbHYIO aKTUBHOCTb. B pabore "CKOpOCTb XMMHUYECKOMH
peakiuu", NOMHMMO Ka4e€CTBEHHBIX 3aBHCHUMOCTEM CKOpPOCTM pEaKkIMM OT KOHLEHTpaLUu
peareHTOB M TEMIIEpaTypbl, CTYACHTHl  pe3yJabTaTbl 3KCIIEPHUMEHTa 00pabaThIBaIOT
KOJIMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALMK W KUHETUYECKHH MOpSAoK peakuuu. s
NOBBIIIEHUS] TO3HABATEIbHOM aKTHUBHOCTH CTYJIEHTOB M NPUOOPETEHHs] MMM MEPBUYHBIX
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HaBBIKOB HAy4YHOI'O HCCIIEJOBaHMs, B 3TH KIaccudyeckue JabopaToOpHble padOThl BBEAEHBI
AIIEMEHTHl HAYYHOTO HCCIEIOBaHMA, KAaK-TO: a) CAMOCTOSITENIBHO IMOA00paTh pPEaKTHBBI IS
MPOBEJCHUS TOW WM WHOM peakiuu; 0) OOBACHUTH TPOTCKAHHE OJHOM pEaKiuu H He
IIPOTEKaHUE IPYroi, Ha NEpBBIA B3IVIAJ IOJOOHOM, peaklUM; B) IpeEJCKa3aTb MPaKTHUYECKOE
3HaYeHHE TON MM UHOM PEeaKliu, COMPOBOXKIAIOIICHCS HEOOBIYHBIM dPPEKTOM, H T.JI.

Pabouas nporpamma AMCHMIUIMHBI «XUMHUSA» A WHBAIMWJOB U JIUIL[ C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM  370pPOBbSl  Pa3pabaThIBAE€TCsl HWHAMBUAYAJIBHO C YYE€TOM OCOOEHHOCTEH
NCUXO(U3UUECKOrO pa3BUTHS, MHIUBUAYAIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 30POBbSI TaKHX
oOyJaronuxcs.

3. KOMIIETEHIIUHA OBYUYAIOHIETI'OCs1l, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMs JTUCHUIIVIMHBI (MOY JI51)
[Tpouecc u3yueHus: AUCUUILITNHBI (MOIYIs) « XUMUS» HAIIPABJICH Ha!

- (hopMUpOBaHKE AIIEMEHTOB cieayromux kommnereHuuid B coorserctsuu ¢ OITOIT BO no
HaIpaBJICHUIO MOATOTOBKH (criennanbHocTH) 14.03.01 «AnepHas sHepreTHka U TeraIoPpu3nKay:
a) obmenpodeccuonansubix (OI1K): OITK-1.

Taobnuya 1- opmuposanue KomnemeHyul OUCHUNTUHAMU

Haumenoeanue
OUCUUNIUH,
dopmupyrouux Cemecmpol, hopmuposanus KomnemeHyuil OUCYUNRIUHAMU
KomnemeHuuio
CO8MECHHO

Xumusa v
(b1.B.2)

MareMaTnyecKui v v
anaims (b.1.5.9.1)

OOBIKHOBEHHBIE
muddepeHnraIbHbIe v
ypaBuenus (b. 5.9.2)

AHanutnyeckas
reometpusl. JIuneitHas v
anredpa (b.1. 5.9.3)

®wusuka (b1. .B.10) v v v

Teopus ¢pyHKINN
KOMIIJIEKCHOTO v
MIEPEMEHHOTO
(b1.6.9.4)

Teopus BeposTHOCTEH
Y MaTeMaTH4ecKast
crarucrika (b1.5.9.5)

\

[puknangnas ¢usnka
(b1.b5.14)

Teoperuueckas v
mexanuka (b1.5.15)

MexaHHKa XHIKOCTH U
raza (b1.5.16)

Texunueckas
TEPMOJMHAMHKA

SN S




Haumenoeanue
OUCUUNIUH,
dopmupyrouwux
KOMNemeHyuo
CO6MECHHO

Cemecmpul, hopmuposanun Komnemenyuil OUCYUNIUHAMU

(B3.5.17)

dusnka cnenuanbHas
(atomuas) (b.1.5.19)

MaremaTuueckue
METOJIbI
MOJETUPOBAHUS
(busnIecKux
npoueccos B HUP
(b.1..22)

DNEeKTPOTEXHHUKA U
AJICKTPOHHUKA
(b.1.5.23)

TemmomaccoOMeH B
JIHEPreTUIECKUX
yCTaHOBKax
(b.1.B5.24)

SAnepuas ¢pusnka
(b.1.B.28)

MaTepI/Ia.HOBeZ[eHI/Ie
(B.1.5.29)

Texuomorus
KOHCTPYKIIMOHHBIX
MaTepuajoB

(b.1. B.30)

®du3nKa A/1epHbIX
peaxtopoB (b.1. b.31)

Boaonoaroroska
(b.1. b.32)

DneKkTpoodopyA0BaHNE
3JEKTPOCTAHIIUI
(b.1.B.33)

DKCTIepUMEHTaTbHbBIE
METOBI HCCIICIOBAHUMA
(b.1. .34)

O3HaKOMHTEIbHAS
npakTtuka (b.2.Y.1)

IToaroroBka k
MPOIIeType 3alIUTHI H
3alUTa BBHITYCKHOM
pa6ortsr (b.3. 11.1)




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

Tabauuya 2
Kon n OueHoO4YHbIE CPEACTBA
KO}I H HAaUMCECHOBaHHUE
HanMeHOBaHUe HHIUKATOPA IInanupyemsble pe3y/abTaThbl 00y4eHHs 110 JUCHUILIMHE Texymero IIpome:kyToUuHOM
KOMIICTCHIIMU JOCTHIKCHUA KOHTPOJIA arTrecranmumu
KOMIIETCHIIUN
BJIAJIETh:
3HATD: o
- nHopmarmei o
- OCHOBHBIE [OHATHS U
Ha3HAYCHHUH U 00MIacTsIX
bysnavenTatLLe [PUMEHEHHS] OCHOBHBIX - KonTpomsHbie
3aKOHBI XUMHH; YMETh: P
XUMHYCCKUX BCIICCTB U UX BOIIPOCHI K
HOITK-1.1 - TEOPETHYECKUE OCHOBBI | - CHCTEMaTH3UPOBATh U COCTTHHCHHT:
0OIINX 3aKOHOMEpPHOCTEH | aHAIM3HPOBAThH PE3yIbTATEI ’ O0T4€TaM 1o
Hcnonvsyem
OIIK-1. C 6 4 NPOTEKAHHS XMMHUECKHX | XHMHUECKHX SKCIIEPHMEHTOB, | ot ora obpadoriu nabOPaTOPHBIM
o SHOs0 el basosuie siaru gaxunﬁ XAMHYECKON Ha0JIrI0 AeHU I I/I3Mep CHHI; | PE3YIIPTATOR SKCIICPHMEHTA; pabotam
HenobsoBath CCmeCmeento= Ee MOHI/I’HaMI/IKI/I - BHNOEATS | acqefm ¢ ~ HCKOTOPHIMH 3agaHus K
0a30BbIC 3HAHUS HAYUHBIX OUCYURIUH pe AT rrOTE30Ra pe 9KCIIEPHUMEHTAIbHBIMH a
€CTECTBEHHOHAYUYHBIX y | KHHCTHII H KaTaisa, HCTIOIb3OBARHEM METOJIMKAMHU 1 TEXHHKOM TMCEMCHHBIM Bomnpocs! as
6 npogpeccuonanphol JIEKTPOXUMUYECKHX 9KCIIEPHMEHTAIBHBIX U HcenenoBami mpoTekarms | KOHTPOIBHBIM P
AUCLIUIUINH B . desimenvroOCmU IIPOLIECCOB; CIPaBOYHBIX JAHHBIX P 260TaM Mo [THCEMEHHOTO
podecCHOHATEHOH - BO3MOKHOCTH ¢usuKo-XHMIrTECKHX p 9K3aMeHa
POLIECCOB, HABBIKAMH
JICSATEIBbHOCTH, COBPEMEHHBIX METOJIOB I; 2 . ’0 N pasnenam (28 oumeroB)
M3MepeHHsl OCHOBHBIX
TIPUMEHSTH METOJIBI (GU3HKO-XUMHYECKOTO p Bomnpocsr mis
(PU3UKO-XUMHYECKHAX
MaTeMaTHYECKOTO aHanmu3a YCTHOTO
I1apamMeTpoB
aHaJlu3a U VMETB: BJIAﬂETb C06eceﬂoBaHHﬂ Ha
MOJCJIMPOBAHHA, : - pusuko-matemMatndeckuM | - KOHTpOJIbHBIE OK3aMeHe: OHIICThI
- MCIIOJIB30BaTh
TEOPETHYECKOTO H HOTIK-1.2. 3HATH: anmapaToM pacueTHo- BOTPOCHI K (28 6ueroB)
3KCIIEPUMEHTAIIBHOTO | [T, Obl | - BO3MOXHOCTH MATCMATHTICCKHE MCTO/IbI B TEOPETHYECKHX METOIOB JUIs
[pumensem memoobl Texmmeckix npuioKermx; | e NI M MO8 A oT4yeTaM 1o
HCCIIeIOBaHHUS MAMeMamu4ecKkozo :A‘;‘:zfd“;i*y‘l‘:‘e"c’;m HCTIONb30BATE AU pemmenns | Ii’;oueCCOB e y‘{aI(I:ITI/IeM' 11ab0pPaTOPHBIM
aHaiuza u MPUKIIAIHBIX 33]Ja4 OCHOBHBIE ’ pa60TaM
METO/IOB - OCHOBHBIMH TIpHEMaMu
MOOenuposanus, (usrUeckie 1 XUMUUYECKHe - 3amaHus K
MOJIEIMPOBAHUS U SAKOHDI H HOHSITIS: 00paboTKH
MEOPEMUECKO20 U | 3ycnenuvenTanbHOrO oL B O, KCTIEPHMEHTATHHBIX MTUCEMEHHBIM
IKCNEPUMEHMATBHOZ | yccnenoBanms GH3NKO- ncnonb3OBaHEeM JIHHBIX TIPUKJIAAHBIMHA KOHTPOJILHBIM
0 UCCTIe008aHUA XUMHYECKHX [POLIECCOB IPOrPAMMHBIMU paboTam 1o
OKCIECPUMEHTAJIIBHBIX U
CPE/ICTBAMH | CPEJCTBAMH | pa3jienam

CIIPAaBOYHBIX JAaHHBIX

KOMIIBIOTEPHOH TpaduKu




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. KontakTHas pa6ora:

1.1.AynuTopHasi paGoTa, B TOM 4ncJie:

57 57

3aHATHUSA JeKIMOHHOTO THMa (JI)

34 34

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

naboparopasie padboTs (JIP)

17 17

1.2.BHeayauTOpHAasi, B TOM 4HcCJe

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

TeKyH_II/Iﬁ KOHTPOJIb, KOHCYJIbTAlIUHU 110 JUCHUIIJINHEC

KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA)

2. CamocTrositesqbHas padora (CPC)

o1 o1

pedepar/scce (MOArOTOBKA)

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

KOHTpOJIbHast paboTa

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

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

51 51

[TonroToBka K 9K3aMeHy (KOHTPOJIb)

36 36




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Tabauua 4
Buabl yueoHoi padoTsl
ILlnanupyemsle
KonrakTHas
(KOHTPOJIHpPYEMBbIE) o ® HaunmenoBanmue Peanuzanus HaumenoBanue
pe3yabTaThl % E o HCIO0JIb3YeMbIX B paMKax pa3padoTaHHOIO
OCBOEHHSI: " g 20| 8 < 5& 8 Bux CPC AKTHBHBIX H IIpakTnyeckoi DIeKTPOHHOTO
anMeHOBaHHE Pa3IejioB, TEM s = Q
ko1 YK; OIIK; IIK pasa ? )l ZF § = 5 E’ o HI HMHTEePAKTHBHBIX IOATOTOBKHU Kypca
- | &5 G
H HHIHKATOPBI = g2 E E E S E‘; o00pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYA0EMKOCTH B
= =PI S = .12
JOCTUKEHUS £ 18 2 E| 2 ] TEXHOJIOT Wit yacax) yacax)
o <
KOMITeTeHITH i = ,g 2 é“ 3| O =
1 CEMECTP
Pasnen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMUH
IIOJArOTOBKA K JICKIIUAM HGKHHH-OGLHCHGHHC C
Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI ’ 1.2 (cr. 5-30); 2.1 YaCTUYHBIM
XUMUH (ct.8-15) MPUBJICYCHUEM (HOPMBI
o 1 JAUCKYyCCUH, 6€CC,HI>I
[1K-
MOTIK-1.1 JlabopaTopHasi pabora Ne 1.1 Pemenue ) 3 110AroToBKa K JIP
' 3.1] ctp. 3-35
HOIIK-1.2 3a]a4 Ha OCHOBHBIC 3aKOHBI XUMUHU [3.1]ctp
CamocTosTebHAs pa6oTa 1o Brmosmenne
ocBoeHuio 1 pa3gena: Aomammx KP
P ' 5 | [3.1] ctp. 24-33
JAOMAIIHAST KOHTPOJIbHas padoTa
(110 BEIOOPY
NPEero/1aBaTeis)
Hroro no 1 pazneny 2 5
Pa3aen 2 Xummdeckast TepMOIMHAMHUKA
OIIK-1
MOMK-1.1 Tema 2.1 OCHOBHBIC ITOJIOKEHHUS,
o DJIEMEHTHI XUMHUYECKOMN TCPMOJINHAMUKA TOATOTORKA K JICKIHAM
MOIIK-1.2 2 2 1.2 (cr. 5-30);
U TETUIOBBI KTBI XUMHYICCKHIX
CIIOBbIC she ¢ 2.1 (cr.8-15)
peaxiuit




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E, HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOEHHSI: o |2 o|lE8e|l58F AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
M MHAUKATOPBI E: E é z E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JTOCTHKEHHUSI g é" l§ E E § l§ = TeXHo.Homﬁl2 gacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JlabopaTopHasi padora Ne 2.1 Pemenue 1 3 HoAroToBKa k JIP
3a71a4 110 TEPMOXUMHUH [3.2] cTp. 40-42
Tema 2.2 DuTponus. CBs3b
TEePMOANHAMUYECKHX ITapaMeTPOB C NeKIHA-00BACHEHHE C
HalnpaBleHUe U pabouuMu HOATOTOBIA K JICKUIAM JaCTHIHBIM
2 2 2 1.2 (cr. 5-30); 2.1
TeMIepaTypaMi XUMHYECKUX IPOLIECCOB (c1.8-15) IpuBIeUYCHHEM (OPMBI
1 (a30BbIX MEepex010B. Perienue 3amayu IHCKyCCHH, Gecebl
o pazfeny 2
Brinonnenue
CamocTrosiTeJibHasi padoTa no noMamHux KP
OCBOEHMIO 2 pa3jesa: 7 [3.3] ctp. 3-9 (o
AOMAIIHAS KOHTPOJIbHasi padoTa BBIOOPY
TIPeTo1aBaTeis)
Hroro no 2 pazaeny 4 3 7
Pasnen 3 Kuneruka XUMUUECKHX [IPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
XMMHUYECKON KMHETHKHU. 3aKOH AEHCTBUS JeKIMA-06BIACHEHHE C
MOJATrOTOBKA K JIEKIIUSAM
OIMTK-1 Macc Hvaﬁepm;[ aKTUBAIMH TpoIIecca. 3 » 1.2 (er. 5-30); JaCTHIHBIM
HOIIK-1.1 CTaguitHOCTh U TIOPSIIOK PEAKITIHI 2.1 (c1.8-15) npUBIeYeHHEM (HOPMBI
HOIIK-1.2 BiusiHue Temnepatypsl Ha CKOPOCTh AMCKyCCHH, Gecesbl
XUMHUYECKON peaKIuu
Tema 3.2 Karanuruyeckue peakiuu. [OArOTOBKA K JICKLIHAM
T'oMOreHHbIi 1 reTeporeHHbI KaTaan3 2 1 3 1.2 (cr. 5-30); 2.1
XUMHUECKOE PABHOBECHE (cr.8-15)
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Bunel yueonoi padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E, HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHUS: o ":f u|l 2ol 3 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
M MHAUKATOPBI E: % g E E § E @ 06pa3OBaTeJ'll>li[;>lX (pr}loeMlcolcaTL B (prnoeMK(;ZTl, B
JIOCTHKeHUS £ 18s = = § S TEXHOJIOTHil Jacax) yacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
noaroroska k JIP
JladoparTopHasi padora Ne 3.1 1 2 [3.4] crp. 3-17, 33-37
JladopaTopHasi padora Ne 3.2 Pemenue Caasa oraeros « JIP,
3aga4 no teMe 3. Cnaya OTYETOB 2 2 F; i?f;;?ff; 3]
KonTtponsHas pabora ctp. 10-31
Boinonnenue
CamocrosiTeJibHasi padora nmo ngomarnsnx KP
0CBOEHMIO 3 pa3jena: 9 [3.4] cTp. 23-33 (o
AOMAIIHAS KOHTPOJIbHasi padoTa BBIOOPY
TIpenoaBaTes)
Hroro mo 3 pazmerxy 5 4 9
Pasnen 4 PacTBOpPBI 3JIEKTPOIUTOB
Tema 4.1 [lucniepcHble CUCTEMBI. TOATOTOBKA & . TSKUMAM | JIeKups-06bACHeHue ¢
PactBopsI HeanekTponuToB. CriocoObl 1 2 1.2 (cr. 5-30); 2.1 HACTHHBIM
_ (ct.8-15) TpHUBJIEYCHUEM (HOPMBI
BBIPAYKEHUS] KOHLIEHTPALIUA. JHCKyCCHH, Gecens!
Tema 4.2 PacTBOpBI 2JIEKTPOIUTOB. TIOJTOTOBKA K JIEKIMAM
OIK-1 OCHOBHBIE XapaKTEPUCTUKH 2 2 1.2 (cr. 5-30); 2.1
HOIK-1.1 3JIEKTPONUTOB. Peakuus cpemp (ct.8-15)
NOIIK-1.2
JladopaTopHas padora Ne 4.2
JlaGoparopnas paboTa paBHOBECHS B 5 1 noarortoska k JIP
pacTBopax 3JIEKTpoIUTOB. Pemenue [3.5] cTp. 26-32
3ajau
Tema 4.3 ['ereporenHoe paBHOBecUE B MOATOTOBKA K JIEKLIAAM
pacTBOpax 3JIEKTPOJIUTOB. 1 2 1.2 (cr. 5-30); 2.1
PacTBOPHMOCTE ¥ ITPOU3BENCHUE (cr.8-15)
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOEHHSI: HaHMenoBaHHE DA3NEITOB. Te ) 20| & D) s &g I AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
HMEHOBaHHI JIOB, TEM & = a
kox YK; OIIK; IIK pas i - é ) § AR E ) a HMHTEPAKTHBHBIX IOArOTOBKH Kypca
U MHAHKATOPbI E = E E § £ ?3 06pasoBaTenL}ll;lx (prnoeMlcolcaTL B (prnoeMK(;Zn, B
=) = ”
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
PacTBOPUMOCTH.
IIOJArOTOBKA K JICKIIUAM
Tema 4.4 ['unponus coneit 1 1 1.2 (cr. 5-30); 2.1
(ct.8-15)
ema 4.5 Pemenue 3agad o teme 4. Jlada OTYETOB
T 45P 4 ) 5 C y JIP,
Kontponbnas pabora nozroroska Kk KP
BBITIOJIHCHHE
CamocrosiTeJibHasi padora nmo nomarnanx KP
0CBOEHMIO 4 pa3aea: 10 [3.7] cp. 2-14 (10
AOMALIHASA KOHTPOJIbHas padoTa BBIOOPY
TIpenoaBaTes)
Hroro no 4 pasneny 5 4 10
Pasnea 5 Dnexrpoxumust. Kopposust u 3amura MeTaiioB
IIOJArOTOBKA K JICKIIUAM
Tema 5.1 OxuciuTensHO-
2 2 1.2 (cr. 5-30); 2.1
BOCCTaHOBUTEJIbHBIE PEAKIINU (c1.8-15)
Tema 5.2 XuMuueckue HCTOUHUKH TOKA
OIK-1 (TrampbBaHUYECKHE DJICMEHTHI,
IIOATOTOBKA K JICKIIUAM MOHCJ’H/IPOBaHI/Ie
HOIK-1.1 aKKyMYJISITOPBI, TOTUTUBHBIE 3JIEMEHTHI) ) 1 1.2 (cr. 5-30): 2.4 A
UOIIK-1.2 Y IPUHIUTEL X padoTel. DJIC n (c1.8-15) MPOLIECCOB U CHTYaIHii
QJICKTPUYICCKAA EMKOCTh XUMHWYECCKUX
HUCTOYHHUKOB TOKa
Tema 5.2 DneKTpoJHBINH TOTEHIUA.
Bonopoauslii anexktpoa. YpaBHeHHe HOATOTOBKA K JICKIHAM
P PO 7P 1 2 | 12(er 5-30) 2.1

Hepucra. Psan HanpsoxeHnit MeTanios.
Pa3HOBUIHOCTE 2IEKTPOIOB

(ct.8-15)
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
T <
pe3yabTaThI = g o HCMO0JIb3yeMbIX B paMKax pa3pab6oTanHoro
= o
OCBOEHUS: H & ":f u|l 2ol 3 &8 AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
aMMeHOBaHHe Pa3ieioB, TeEM < S| £ S| = = .
ko1 YK; OIIK; ITIK pasa 2 = BTl T 555 Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
- 15 & -
H HHIHKATOPBI = g E £ = § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 2ol B & ) L 12 13 14
IOCTHKEHHUS % Se § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Tema 5.3 DnekTpoau3 paciiaBoB U [OATOTOBKA K JICKIIHSAM
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 2 1 1.2 (cr. 5-30); 2.1
MHEPTHBIMH 3JIEKTPOIAMH (ct.8-15)
Tema 5.4 3axons! Dapagest.
Hanpsixenue paznoxxenus. Beixon no TOATOTOBKA K JICKIIHAM
0 ' 1 1 1.2 (cr. 5-30); 2.1
TOKy. [lepeHamnpsoKkeHne MK TPOTHBIX
- ep P PoA (ct.8-15)
MPOIIECCOB
IIOATrOTOBKA K JICKIIHUAM
Tema 5.5 OcHOBHBIE BUIBI KOPPO3UH.
T ppo3! 1 1 1.2 (cr. 5-30): 2.1
HUIIbI KOPPO3HOHHBIX Pa3pyLICHUN
PP paspy (c1.8-15)
Tema 5.6 Xumuueckuii u
ANEKTPOXUMUAICCKHIA MEXaHI3MBI
IIOATrOTOBKA K JICKIIHUAM
Koppo3uu MetawioB. Kopposusi ¢
. N 1 2 1.2 (cr. 5-30); 2.1
BOJIOPOJTHON M KHCIOPOIHOM
AOPOR HCITOpOR (cr.8-15)
Jenoysipuzanyeid. Metoasl 3alUThI
METAJIJIOB OT KOPPO3HUH
CamocTosiTeJibHasi padoTa nmo 10
0CBOEHMIO 5 pa3iena:
Hroro no 5 pazageny 8 10
Pa3nen 6 Teopus ctpoenns aToMoB U [leproanueckuii 3aKOH
OIIK-1
I/IOHK-]_ 1 MMOATrOTOBKA K JICKIIUAM J'[eKLIPIﬂ-OG’];S[CHeHHC C
HOMK-1.2 Tema 6.1Teopust cTpoeHns aTomMa ’ [2.2] (cr. 16-63); 2.1 4aCTUYHBIM
BOJIOPOJA U CIIEKTPHI aTOMOB (ct.8-15) npUBIcYeHHEM (HOPMBI
JUCKYyCCUH, 6ecem,1
JlaGopaTopHast paboTa Ne 6.1Pemenue 2 2 MOJTOTOBKA K 3aHATHIO
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Bunel yueonoi padoTsl

Ilnanupyemble Konraxrnas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOEHHSI: HaHMenoBaHME DASNESIOB. TeM ) 20| & D) s &g I AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
] G
kox YK; OIIK; IIK pas i - 5 ) § = E E ) a HMHTEPAKTHBHBIX IOArOTOBKH Kypca
M MHAUKATOPBI E = E E E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
o 12 1 14
IOCTHKEHHUS % & S § E § S =~ TEXHOJIOT Ui gacax) 3 gacax)
. = |[§&l&ag|l0 &
KOMIIeTeH it = =
3aJ1a4 10 CTPOCHUIO aTOMa [3.9] ctp. 3-6
IIOJArOTOBKA K JICKIIUAM
Tema 6.2 MHOr031eKTpOHHBIE ATOMBI 2 2 1.2 (cr. 5-30); 2.1
(ct.8-15)
JIaGopaTopuas pa6ora Ne 6.2 Pemenne F;g;OTOBI;ag SAHATHIO
. .9] ctp. 3-6,
3a1a4 Ha [leproguueckuii 3aK0H UM. 2 2 nonrogBKa < KP
J.1. Mengeneesa. KonrponbHas padoTa [3.10] c1p. 4-16
o IIOJArOTOBKA K JICKIIUAM
Tema 6.3 [leproguueckuii 3aKOH UM.
pHOZ 2 1 12 (cr. 5-30): 2.1
J.N. Menneneena (c1.8-15)
Brimonsenne
nomamnHux KP
CamocrosTeabHast padoTa no 7 [3.9] c1p.3-34 (10
0CBOEHMIO 6 pa3aena: BL'I60py .
TIpenoaBaTes)
Hroro no 6 pasneny 6 4 7
Pa3nen 7 Xumuueckast CBsI3b U CTPOCHUE MOJIEKYII
Tema 7.1 Xumundeckas CBsI3b U CTPOCHHUE TeKIAS-00BACHEHHE C
OIIK-1 MoJieKys1. MeTo] BaJeHTHBIX CBSI3€eH, 5 2 I[I;HlE(ZTOBlngBJSI;K[HZH;]M JaCTHIHBIM
. cT. 49-85); [2.
HOIIK-1.1 Teopust THOPUIU3AIINH, METO]T (crp. 69-150) HpHBJIeYeHHEM (OPMBI
HOIIK-1.2 MOJIEKYISIPHBIX OpOuTAIEii JIACKYCCHH, Oecelp
MOJATrOTOBKA K JIEKIIWSAM
Tema 2.2 MexMoneKysipHbIe
. YIEp 1 1 1.2 (cr. 5-30); 2.1
B3aUMOJICHCTBUS (c1.8-15)
Htoro no 7 pasneny 6 3
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl 3 3 =E, HCI0JIb3YeMbIX B paMKax 5 pa3padoTaHHOIO
OCBOEHHS: HauvenoBamme paszeios, Tem ) E ¢ Eg E E ?1 Bun CEC AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
ko1 YK; OIIK; IIK = s : 2 : 850 HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
U HHIUKATOPLI E §. g E = § g @ 06p3303aTeJ1ull;>1x (TpyA0eMKOCTh B | (TPYA0EMKOCTH B
MOCTHKEHH ST % S = E § S TEXHOJIOTr M gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
HUTOI'O 3A CEMECTP 34 | 17 51
HUTOI'O no aucouminue 34 | 17 51
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTHU U TIPOMEXXYTOUYHAS
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 KOHTPOJIbHbIE 33/IaHUSI MJIH HHbIe MAaTepHAJIbl, HEOOXOAUMBbIE JIs
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

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

5.2. Onucanue nokasartesjei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJ
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

Kputepun oneHuBaHus pe3yabTaTOB 00yUeHH
Onenka Onenka Onenka Onenka
Kon u Konx u HanmeHoBaHue «HEY/IOBJIETBOPUTEILHO» | «YAOBJIETBOPHTEIbLHOY / «xopouoy / «OTJIUYHO» /
HAaUME€HOBaHHUE HHAMKATOPA T0CTHKEHH S / «HE 3a4TEHO» «3aYTECHO» «3a4YTCHO» «3a4TCHO»
KOMIEeTeHUHH KOMIIETEHIMH 0-59% 60-74% 75-89% 90-100%
OT max pEeUTHHTOBOU OT Max PEUTUHT OBOU OT max peUTHHTOBOU OT Max PEUTUHT OBOU
OLCHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA
He Bnaneer TeopeTndeckum
MAaTepHaIoM I10 JUCIHUILUIHHE IToBEpXHOCTHO 3HAET Xopolo 3HaeT
XHUMUS; HE 3HACT METO/I0B TEOPETHYCCKUIT MaTepHall, HE B | TEOPETHUECCKHI MaTepua,
[UIAHUPOBAHUS YKCIIEPUMEHTA U MOJTHOM 00beMe 3HAeT METO/IbI | HO B OTJACIBHBIX pa3zeax OTIMYHO 3HACT TEOPETHUCCKHUI
HOIIK-1.1 Hcnonvzyem METO/10B 00pabOTKU pe3ynbTaToB TCOPHUH TUTAHUPOBAHUS JIOITyCKaeT HETOYHOCTH, Matepual; 3HaeT METObL
60306b1€ IHAHUSL 9KCIIEPUMEHTA; HE BIIaJiceT 9KCIIEPUMEHTA; HE B IIOJIHOM 3HAeT METO/Ibl TEOPUH TEOPUH TIIAHUPOBAHUS
(HU3HKO-MaTEeMaTHYECKUM 00beMe 3HACT METOABI aHAIM3a | IUIAHUPOBAHMS 9KCIEPUMEHTA; 3HACT METO/IbI
ecmecmeeHHO-HaAYYHbIX ) .
0 amnmapaToM; He yMEeT COCTaBIATh 1 00pabOTKH pe3yabTaTOB 9KCIIEPUMEHTA; 3HAET aHanm3a u 00paboTKu
OIIK-1. CriocoGen ucyuniun 6 . UIaH POBECHUS SKCIICPUMEHTA | SKCIICPUMEHTOB; HE B [IOJIHOM METO/Ibl aHAIN3a U PE3yJIbTaTOB IKCIEPUMECHTOB;
HCTIOTB30BATE gp ogpeccuonansrol OCYIIECTBIISITh 00pabOTKY 1 obObeme BrajeeT HU3NKO- 00pabOTKH pe3yIbTaToB BIafeeT (HH3HUKO-
6 esamelbHocmu aHaIIN3 PE3yJIbTATOB MaTeMaTH4YECKUM arnaparom 9KCIIEPUMEHTOB, HO HE MaTeMaTHYEeCKUM arnapaToM
a30BBIC SHAHMA 9KCIIEPUMEHTOB; HE YMEeT BCEr/ia BEPHO X MPHMEHSIET;
CCTECTBCHHOHAYTHBIX CaMOCTOSTENILHO pelIaTh BrajieeT (HU3NKO-
AUCIUIUINH B KOHKPETHBIE 3a]1a9H M3 Pa3IMIHBIX MAaTEMaTHIECKHM aIapaToM
HpO(l)eCCI/IOHaJ'ILHOI\/‘I pa3fenoB XUMHHA
JEATEJILHOCTH, 3HaeT MeToAbl 00pPabOTKH
NIPUMEHATH METOIBI He criocoGeH ycBOUTH METObI Cnabo 3HaeT METOIBI JKCIEPUMEHTAITLHBIX YBepeHHO 3HAEeT METO/IbI
MAaTEMAaTHYECKOrO 00pabOTKH IKCIIEPHUMEHTAIBHBIX 006paboTKH JIaHHBIX, B TOM 4HCIe 00paboTKH
AHAIIN3a U JIAHHBIX, B TOM YHCIIC 9KCIIEPUMEHTAIBHBIX IAaHHBIX, B | CTATHCTHYECKHE; [IPaBHIa 9KCIEPUMEHTAJIbHBIX JaHHBIX, B
MO}ICHHPOBaHI/Iﬂ, CTaTUCTUYCCKHUEC, IpaBuUja TOM YHCJIC CTATUCTHYCCKHUEC, NpEaACTaBICHUSA TOM YHUCJIC CTATUCTHYCCKUEC,
TEOPETHUECKOrO H HOIIK-1.2. Ilpumensiem HpeCTaBICHHS HpaBuUiIa MPeICTaBICHUSL 9KCHEPUMEHTAIBHBIX NpaBuiia TPEACTABICHHS
SKCTIEPUMEHTATbHOTO | MEmo Obl MAMEMAMUYECKO20 13_i<cnepHMeHTaanmx JIAHHBIX. 9KCIEPUMEHTAIBHBIX JIaHHBIX. JTaHHBIX. 9KCHEPUMEHTAIBHBIX JaHHBIX.
OJIIPUMETPUYECKHE, IMonstpuMeTpHYecKue, IMonstpuMeTpHYecKue, TonsipumMeTpuyecKue,
HCCIe0BaHUS aHau3a U MOOETUPOBAHIA, 30YJUTHOCKOTMIECKUE 90YIUTHOCKOIHYECKHE 30YITHOCKOITHYECKUE 90YITHOCKOITHYECKHE
b 9 b b
meopemutieckoco u KaJIOpPIMETPHYECKHUE, KaJOpHUMETPHYECKHUE, KaJIOPUMETPHYECKHE, KaJIOpHMETPHYECKHE,
3KcnepuMeHmaJle020 DJICKTPOXUMHNYCCKUE METOIBI DJICKTPOXUMHUYCCKUE METOIBI DJICKTPOXUMUYECKUE METOAbI OJICKTPOXUMUYECKUE METOABI
UCCIE008aHU NoJyueHHs! PU3MKO-XUMHIECKHUX nosyueHus Gpusnko- nonyueHus Gpusmko- HOJTy4eHHs PU3NKO-
JAaHHBIX MTPU PCIICHUN XUMHUYECKUX TAaHHBIX ITIPHU XUMHUYCCKUX OTaHHBIX ITPHU XUMHUYECKUX NAaHHBIX IPHU
TEPMOIMHAMUYECKHX, PEIICHUN TePMOJNHAMUYECKHX, | PELICHUH pELICHUH TePMOJMHAMUYECKHUX,
KUHETHYECKHX M IPYTUX 3a1a4 KUHETHYECKHX M IPYIUX 3a87a4 | TepMOJMHAMUYECKHUX, KHHETHYECKHX H APYIHX 3a]1a4
XUMUH XUMUH KUHETHYECKHX M APYTHX XAMUH
3a/1a4 XUMHH
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas 1uTepaTypa, nevyaTHbie n3AaHus ONOJIMOTEYHOT0 (pOHIA

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

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

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

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

6.2. CnipaBouHo-OubOInorpadgpuyeckas aureparypa

2.1 Haymo B.M. Atom. Xumuueckasi CBs3b M CTpOEHHUE BeliecTBa: MoHorpadus/ B.U.
Haymos, I'.A. [lanuuea, JI.LH. Yetsipboxk, XX.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxuuit Hosropon, 2012. — 344 c.

2.2 Manynesud XX.B. Xumus: yue0. mocodue/ XK.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 cnmcox «Metonuueckne ykazaHus, peKOMEHIAINHN U JAPYTHe MaTepHallbl K 3aHATHSIM»
BKJIFOYAIOTCS METOJMWYECKHE YKa3aHWs W PEKOMEHJAIMU IO TMPOBEICHUIO J1abOpaTOpPHBIX H
MPAKTUYECKUX YYEOHBIX 3aHATUN MO JAaHHOW AUCIUILIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooagamenimu:

3.1. Tankun A.JI. OcHOBHBIE MOHATUS W 3aKOHBl XUMHH: y4eOHO-METOJ. mHocoOue K
MPAKTUYECKUM U Ta0OPaTOpPHBIM paboTaM U WHIAMBUAYAIbHbBIE 3aJaHUs MO Kypcy oOIIas XUMHUs
JUISL CTYZICHTOB HEXMMUYECKUX CTCIIUATBHOCTEH JHEBHBIX, BEUCPHUX M 3a0YHBIX (HOpM OOydICHUS
/ AJL Tankwun, A.JI. CamconoBa, T.B. CazonteeBa // Hwxknuii Hosropon, HI'TY um. P.E.
Anexceena. 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. Mamnynesuu, I".A. [Tanuuea, T.B. CazontseBa / H. Hosropoa, HI'TY uwm. P.E.
Anexceena. 2010. — 49 c.

3.3. Bbopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX DPEaKIIHii:
METOMYECKUE YKa3aHUsl IS MPOBEJACHUS KOHTPOJIBHBIX pa0OT M KOJJIOKBUYMOB TI0 KypCy 001ei
XUMHUH JJI1 CTYJ€HTOB XMMHUYECKUX M HEXMMHUYECKHX CIIEeHHUaIbHOCTEH 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 XMMHUECKUX peakLUil. XUMHUUYECKOE PAaBHOBECUE: METOI.
YKa3aHWs JJIsl MPOBENEHUs 1a00paTOPHBIX 3aHITHNA TO Kypcy OOIIel XUMHH Ui CTYACHTOB



XUMHUYECKUX U HEXMMHUYECKHX CIELUATbHOCTEH JHEBHBIX, BEUEPHUX M 3a0YHBIX (DaKyIbTEeTOB /
FO.B. barranosa, ['.H. Bopucosa, A.B. Bopucos, XX.B. Manynesud, B.K. Ocmanos / H. Hosropog,
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 CIEUHaIbHOCTEH [HEBHBIX, BEUEpHUX U 3a04HbIX (opm oOyuenus / A.Jl.
CamconoBa, I'.H. bopucoga, A.JI. I'ankun, A.B. bopucos // Hwkuunit Hosropoa, HI'TY um. P.E.
Aunexkceena. 2020. — 33 c.

3.6. CamconoBa A.Jl. OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH: METOJIUYECKHUE
YKa3aHUs K JIA0OPATOPHBIM U MPAKTUYCCKUM 3aHSATHSAM IO KypCy OOIIel XUMHUH JJisi CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKHUX CHEIUAITBHOCTEH THEBHBIX, BEUSPHUX U 3a09HBIX (opM 00ydeHHUs/
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 KOHTPOJSI MO Kypcy oOmied XMMHM U HEOPraHWYeCKOW XHUMHUU Ui
CTYJCHTOB XUMUYECKUX U HEXUMUYECKUX CIEHUATbHOCTEH JHEBHBIX, BEUSPHUX U 320YHBIX (OpM
oOyuenus / A.B. bopucos, A.J/[. Camconosa, I'.H. bopucosa / H.Hoeropoa, HI'TY um. P.E.
Anekceea. 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
CHENHATBHOCTEH JTHEBHBIX, BEUEpPHHUX W 3a04HbIX ¢Gopm oOyuenms / O.H. Kosamepa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hoeropon. HI'TY um. P.E. Anekceesa. 2012.
S52c.

3.9. CmupnoBa JILA. CtpoeHue aroMa: METOAMYECKHE YKa3aHUsl K MPAKTHYECKUM
3aHATHSIM 10 Kypcy oOOIIed W HEeOpraHW4ecKOW XUMHH [UJIS CTYACHTOB XHMHUYECKUX H
HEXMMHUYECKUX CIEUATbHOCTEH THEeBHOW M BedepHel popm oOyuenus / JILA. CmupHosa, X.B.
Manynesuy, I'.A. [lanuueBa, I'.®. Bononun, JIL.H. Yersipbok, C.B. Kpacnonmybekas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Ctpoenue aroma. XuMudeckas CBsI3b: METOJ. YKazaHus Jid
MIPOBEICHUST KOHTPOJBHBIX Pa0OT M KOJUIOKBUYMOB IO KypCy OOIIEH XHMHH JJiS CTYACHTOB
XUMHUYECKUX U HEXUMUYECKHUX CIEIUATBHOCTEH THEBHBIX, BEUEPHUX U 3a0UHBIX (hOpM 00ydeHus /
O.H. Koganesa, T.B. Ca3ontbeBa, A.Jl. CamconoBa / 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. Yersipbok, I'.A. Tlanuvesa // H. Hoeropox, 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 Metoauueckrue peKOMEHIAMK 110 OPTaHU3AIMU U TUIAHUPOBAHUIO CAMOCTOSATEIIBHOM

paboTHI CTyeHTOB 1Mo auciuiuinHe. [TpuasaTer YuebHo-meToauueckum coetoM HI'TY um. P.E.
Aunexceea, mpotokost Ne 2 ot 22 anpenst 2013 1. DaekTpoHHbIN apec:


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

http://www.nntu.ru/RUS/otd sl/ymy/metod dokym obraz/met rekom organiz samoct ra

b.pdf

3.3 Yuebnoe nocobue «lIIpoBeneHue 3aHATHIA C TPUMEHEHHEM HMHTEPAKTUBHBIX (HOpM U
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 OBECIIEYEHMUE JJUCHUIIJINHBI

Y4eOHbIi mpomecc MO  JUCHHUIUIMHE  OOeCredeH HEOOXOIUMBIM  KOMILIEKTOM
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. 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 [DnexTponHslil pecypc]: CrnpaBouHas mIpaBoBas cucTeMa. - 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 [DneKTpoHHBIHN pecypc]. — Pexxum goctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

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

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

6. Polpred.com. Ob63zop CMHU. [loarnomexcmosas, muocoompaciesas odaza oauuvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HAy4Hou u mMexHu4ecKou uHgopmayuu
(BUHUTH PAH) no ecmecmeeHnbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOHHbILL
pecypc]. - Peacum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

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

7.2. IlepeyeHb MpPOrpaMMHOr0 odecrmeyeHHs] U MH(POPMANMOHHBIX CHPABOYHBIX
cucTremM

Taonuya 7 - Ilepeuens 31eKmpoHHbIX OUOTUOMEUHBIX CUCHIEM

Ne HaumenoBanue ObC Ccbuika, Mo KoTopoit
ocymectasercs aocryn Kk I6C
1 KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 JlaHb https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
Taonuuya 8 - Ilepeuenv npozcpammnozo obecnevyenusn
IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe obecnevyenune
YHHBEpCHTeTe HAa JOTOBOPHOI OCHOBE CcBO0OOJHOIO0 pacnpocTpaHeHus!

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Open Office 4.1.1 (muneH3us



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

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIIPOCTPAHEHUS

Premium, moroBop NeTr113003 ot 25.09.14)

Apache License 2.0)

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

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (utien3ust Ne 43178972)

Windows XP mmr. Ne 65609340

Office 2007 siui. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (;munien3us Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

Koncysnprautllmoc (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
CIPAaBOYHBIX CHCTEM, K KOTOpPbIM oOecreueH AOoCTyn (yIaleHHbIH A0CTyI). JlaHHBIM nepedeHb
MOJJIEXKUT OOHOBJIEHUIO B cooTBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nanHoM paszgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HaMTW TOJNE3HYI A Kypca MHPOpPMalWio, B T.4. CTATUCTHYECKUE WM CIPAaBOYHBIE

JTaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KYpCHI U T.JI.

Taonuya 9 - Ilepeuens
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

COBPEeMEHHBIX npogheccuonanvHblx 6a3 OAHHBIX U

Hocryn k pecypcy (yaajaeHHbI
Ne HaumenoBanue npogeccnonanbHOi 6a3bl AOCTYII ¢ YKa3aHHEM
" | mMaHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMBbI CCHIIKH/A0CTYI U3 JIOKAJIbHOM
CeTH YHHBEPCHUTETA)

1 baza  pmaHHBIX  CTAaHZAPTOB W PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnexkTpoHHas  0Oa3a  u30paHHBIX  cTarei .

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

3 EIuHbI apXuB 5KOHOMHYECKHX M COLMOJIOTHYecKuX | http://sophist.hse.ru/data access.sht
JTAaHHBIX ml
baser  mamapix HamwoHanmsHOTO — coBeTa

4 - http://www.ncva.ru
OLICHOYHOH JIeITeIHOCTH
CnpaBoyHas MpaBoBas cHCcTeMa .

5 JOCTYTI U3 JIOKAJIbHOM CeTH
«Koncynprantllitocy
HNudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JOCTYII U3 JIOKAJTbHOM CEeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JIs1 UTHBAJINJIOB U JINIL C OB3

B T1abn.10 ykazan mepedeHb

00pa3oBaTeNbHBIX  PECYPCOB,

uMerImmx  (Gopmsl,

AIAlITUPOBAHHBIC K OIpaHUYCHUAM HX 3O0POBbBA, a4 TAKIKC CBCACHHA O HAJIMYWU CICIUAJIBHBIX
TEXHUYCCKHUX CpCIACTB O6y‘IeHI/I5[ KOJUICKTUBHOI'O W HWHIWBUAYAJIBHOI'O I10JIb30BAHUSI. 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/

3aI10JIHCHUN TaGHI/ILIBI MOKET OBITHL HCIIOIL30BaHa HH(bOpMaLII/IH, pasMCICHHAad B MMOApPa3aciic

«JoctynHas  cpema»

CIICHUAIIM3UPOBAHHOI'O

pasaciia

cauTa

HITY «Csenenus 00

oOpasoBatenbHOM opranusaiue» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoseamenvusie pecypcol 014 uneaniuoos u auy ¢ OB3

Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
Ne NMPUCTOCO0JIEHHBIX IS MCIOJIb30BAHUS
uaBajgugamMu u gunamu ¢ OB3

CaeleHNs 0 HAJTUYUM CHIEIUATBHBIX
TeXHHYECKHUX CPeJACTB 00yYeHHs
KOJUIEKTHUBHOT0 ¥ HHAMBH/YaJIbHOI0

M0JIb30BAHUS
1 OBbC «KoHCYJIBTaHT CTYJEHTa» 03BYYKa KHHT M yBeJIM4eHue mpudra
crenHanbHOe MOOUIIBHOE MTPUIIOKEHHE -
2 OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII

BOCIIPOU3BOAUT TCKCThI KHUI' © MCHIO

HaBUT'allun

3 OBbC «tOpaiit»

BEPCUS TSI CIIA00BUIATITUX

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

YyeOHbIC ayquTOpUN I TPOBEJACHUS 3aHATUA IO

JUCIUTIIINHE, OCHAIIICHBI

O60py,Z[OBaHI/IeM U TCXHHUYCCKUMU CPCACTBAMU 06yquI/151, COCTaB KOTOPBIX OIIPCACIICH B

JaHHOM pPa3ciic.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeuyeHul 01t CAMOCHOAMENbHOI
padomuvl cmyoenmog no OUCYUnIuHe

HaumeHnoBanue .
P — OcHalIeHHOCTDH ayIMTOPHiA IIepeyeHb JTMIEH3MOHHOTO
¥ P . NMOMelIeHU U MOMeLlleHU i NMPOrpamMMHOIo odecriedeHusl.
Ne NoMelleHu 115 N
N AJIS CAMOCTOSITEJIbHOM PexBH3MTHI OATBEPKIAIOLIETO
CaMOCTOSTEIbHOM
padoThI AOKYMEHTAa
padoThI
1. Jlocka menoBas - 2 IT.
2. Cronbl 1abopaTOpHBIE
(pabouee mecTo cTynenTta) Ha 30
4er.;
6261 3. Pabouee mecTo

yueOHast ayTUTOPHS JIJIst
MPOBEACHUS MPAKTHICCKUX
1 TabOpaTOPHBIX 3aHATHH,
TPYIIOBBIX U
WHIUBUAYAITBHBIX
KOHCYJIbTalluH,
TEKYILEro KOHTPOJIS ¥
MPOMEKYTOUHON
arrecranuu (kadenpa
"IIpousBoACTBEHHAS
0e30IMaCHOCTh, YKOJIOTHS U
xumus" . HokH##
Hogsropon, , Kazanckoe 1.,
12)

npenoaaBaress — 2 mrT.;

4. BeiTsoxabIe mIKadbl - 2 mT;
5. O6opynoBanue s
MIPOBEACHUS Ta00PaTOPHBIX

3aHATHH MO JUCHUITIIIMHC XUMMUA:
mKad CyNIMiIbHBIN - 2 TIT.,
NEKTPOXUMHUUECKUE TISHKH TS
n3mepenns DJ]C xuMmdeckoro
3JIEMEHTa - 3 IIT.,

3JIEKTPOJIU3EPHI - 4 MIT.,

BeIIpAMuTenu b5-47 — 6 wr.,
pH-metper «UIJI-301» - 4 wir.,
KaJOPHMETpPHI — 4 MIT.,

BECHI aHAIUTHYECKHE 4 MIT.,
muctuuitop [19-10 - 1 .,
KOJIOOHArpeBaTeny — 3 IIT.;
BOJIbTMETPHI LudpoBsie B7-38 — 3 wT.,
BEChI TEXHUYECKHE — 2 IIT.,

Tabmuuel MeHaeneesa- 4 mir.,
nabopaTopHas XUMHUUECKasi IOCy/a 1
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Haumenosanue
ayJAUTOPHUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIeHu ¥ MOMeIleH i

IlepeyeHb JMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.

Ne NOMeLUeHU IS N
. OJd CAMOCTOATECIBHOU PexkBU3HUTHI MOATBEP KAAKLICTO
CaAMOCTOATECJIBHOU
padoThI JOKYMEHTAa
padoThI
PEaKTHBBI
Ha0O0p y4eOHO-HATIISTHBIX TTOCOOHI
6147

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

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

1.Jlocka menoBast

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

4. IlepcoHaIBbHBIN KOMIBIOTEP

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

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

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

Hogsropon, Kazanckoe 1.,
12)

1. Jlocka menoBas - 1 mrT;

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

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

10. METOAUYECKHUE PEKOMEHJALIMHN OB YYAIOIIUMCHA

11O OCBOEHUIO JUCIIUITJIMHbI

10.1. O0mme MeToAMYECKHE PEKOMEHIAUMH I O0y4aIOIIMXCA 10 OCBOCHHIO
AUCIUIIJINHDBI, 06p330BaTeJIbele TEXHOJO0TNH

JlucuuIuIMHA — peau3yeTcsl  MOCPEACTBOM  NPOBEIEHUS  KOHTAaKTHOM  paboThl ¢
oOydaromuMucs (BKJIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 0OYUAIOLIMXCS U TPOMEKYTOUHOM aTTECTAINH.

KonTakTHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B
AIIEKTPOHHON WH(POPMaLMOHHO-00pa3oBareiabHOll cpeae yHuBepcutera (mainee - OUOC). B
CIy4yae TPOBEJEHUS YacTU KOHTAKTHOW pabotel mo auctumimHe B DMOC (B COOTBETCTBUU C
pacriucaHueM y4eOHBIX 3aHATHI), TPYIOEMKOCTh KOHTakTHOW paboTbl B DMOC sKkBUBanEeHTHA
ayIUTOPHOM padore.

[IpenogaBanue  JUCIUILIMHBEI
00pa30BaTeNbHBIX TEXHOJIOTUI:

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

BCACTCA C MNPUMCHCHUCM CJICAYIOMIUX BHUO0B



- KOJUIOKGUY M,

- KOHmpoavbHasa paboma,

- mecm,

- omuem no 1abopamopHuIM paboma.

Ilo uroram Tekylield ycCHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKA IIO
IPOMEKYTOUHOM aTTecTallii B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIEHTHI,
BBITIOJIHUBIINE BCE 00s3aTeNbHBIC BU/bI 3aINITAHUPOBAHHBIX YUYEOHBIX 3aHATHN K MPOXOXKJICHHIO
MIPOMEXKYTOUHOM aTTecTanuu (IK3aMeHy).

PesyabraTr 00ydyeHuss cunrtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIU
TEOPETUUECKOE COJIepiKaHNe Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceloBaHUAX CTYACHT
HCUEPIIBIBAOIIE, MTOCIIEIOBATEIbHO, YETKO M JIOTUYECKH U3JaraeT y4eOHbIH MaTepua; cBOOOTHO
CIpaBJseTCs C 3aJayaMH, BOIPOCaMHM M JPYTMMHU BHJAMH 3aJaHUN, HCIOJIb3YET B OTBETE
JOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBICHHBIMH TpPEOOBAaHUSIMHU, CTYACHT CHOCOOEH
AQHAJIM3UPOBATh IOJYYEHHBIC PE3YyJbTaThl, IPOSABISIET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJlaHNi.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €ClU
TEOPETUUECKOE COJEepKAHUE Kypca OCBOCHO MONHOCTBIO. [lpu ycTHBIX coOecenoBaHUAX CTYIEHT
MOCJIEZI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyIoIuX NPUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4eOHOW NpOrpaMMOi 3aJaHWsl BBIOJHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOCH aHAIM3UPOBAThH MONTYUYEHHBIE PE3YNbTATHI;
IIPOSIBIISIET CAMOCTOSTEIbHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IIPU BBIOJTHEHUN
3a/laHuil HEe JEMOHCTPHUPYET 3HAHUN y4eOHOro maTepuana, JAONMYCKaeT OMIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYJHEHUSMHU BBINOJIHACT 3a/JaHUs, HE JEMOHCTPUPYET HEOOXOAMMBIX yMEHUH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITOJIHEHUS OLIEHEHO YUCIIOM OajUIOB HUXKE TpeX MO OLIEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKkazaHus JJisl 3aHATHI JIEKIMOHHOTO THIIA

JIeKIMOHHBIN KypC IPEANnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo TuTaHa. B X0/e JTeKIIMOHHBIX 3aHATUN PACKPBIBAIOTCS 0a30BbIE BOMPOCHI B paMKax
KOKJIONH TeMbl AUCIUIUIMHBI (Tabnuia 4). O003HAYar0TCS KIFOYEBBIC ACTIEKTHI TEM, a TaKXKe
JIeNarOTCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaKHBIC TOJIOKEHUS H3y4aeMoro marepuana.
Matepuanbl JEKIUIl SIBISIOTCS OMOPHOM OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
MPAKTUYECKUM 3aHATHUAM / JaOOpaTOPHBIM paboTaM M BBIMOJHEHUS 33JIaHUM CaMOCTOSITEIHHOU
paboThl, a TaKKe K MEpOMPHUATHUSM TEKYIIEro KOHTPOJS YCIHEBAEMOCTH W TPOMEKYTOUHOM
aTTECTAIUU 110 TUCIHUIIINHE.

B Xxome neKIMOHHBIX 3aHATHH pPEKOMEHIYeTCs BECTH KOHCIEKTHPOBaHHE YUeOHOro

MaTtepuana.

10.3. Meroauyeckue YKa3aHHUs 10 OCBOCHHMIO JAUCHUILIMHBI Ha J1a00paTOPHBIX
padorax

JlaGoparopHble pabOThl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHUs paboTaTh C
XUMHUYECKHMMH peareHTaMu, MoCy10i U MpUOOpaMu, OCYIIECTBIATh XUMUYECKUN IKCIIEPUMEHT U
MMPOBOAWUTH NMEPBHUYHBIC HAYUYHBIC HMCCIICIOBAHUA. B na60paT0pHLIe pa6OTBI BBCACHBI DJICMCHTHI,
MOBBIIIAKOINHUEC HUHTCPEC CTYACHTOB K HUM H HUX IMO3HABATCIIbHYIO AKTHBHOCTL. HaHpHMep, B
pabore "OmpeneneHue MOJSAPHON MacChl SKBHBAJICHTA MeTajula" OMpENenseTcss HE TOJbKO
HKBUBAJIEHTHass Macca (JIMTepaTypHbI BapHaHT), HO M aTOMHas Macca MeTauia. B pabote
"Omnpenenenne TemioBoro 3d@dexra peaknuu" TEIUIOEMKOCTh KaJOpUMETpa OMpeneseTcs
METOAMYECKH 0ojiee TPaMOTHO, YEM 3TO OMKCAHO BO BCEX JaOOpAaTOPHBIX MPAKTUKyMax, a B



pabore "CKOpPOCTb XMMHYECKOH peakiuu', MOMHUMO KadeCTBEHHBIX 3aBUCHUMOCTEH CKOpPOCTH
peakuuu OT KOHLEHTPALIMM PEAarcHTOB M TEMIIEPATypbl, CTYAEHTBI PE3ylbTAaThl JKCIIEPUMEHTA
00pabaThIBalOT KOJMYECTBEHHO W BBIYMCIAIOT SHEPTHIO AKTUBAIMM U KUHETUYECKUH IMOPSIOK
peaxkuuu.

JInsi TOBBIIICHUSI TI03HABATEIbHONM AKTUBHOCTH CTYJICHTOB W TNPUOOPETEHHS HUMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B 3TH KiIaccuueckue jgabopaTOpHble pabOThI
BBEJICHBI AJIEMEHTHI HAYYHOI'O UCCIIEOBAHUS, KaK-TO:

a) CaMOCTOSATEINIbHO 110100paTh PEaKTUBBI AJIS POBEACHUS TOW MIIM MHOHM peaKiiiy;

0) OOBSICHUTH MPOTEKAHUE OJHON PEaKLIMU U HE MPOTEKaHHE APYroi, Ha MEePBBIA B3I
o00HOM, peakIuy;

B) IIpe/cKa3aTh IMPAKTUUECKOE 3HAYEHHE TOW WM MHOW peaklMy, CONMPOBOKIArOIIeHcs
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

[ToaroToBKy K Kax10i 1abopaTopHON paboTe CTYAEHT AOJDKEH HauyaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATUS, KOTOPBIN OTpakaeT COACPKAaHUE NPEIJIOKEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W J1abOpaTopHO pabOTHI CTYyAEHT O(QOPMIISIET OTYET, B
KOTOPOM YKa3bIBAalOTCs LI€M palboThl, XOA pabOThl, JAaeTCsi PUCYHOK M OIMCAHUE YCTAHOBKH,
TabJIMLa YUCICHHBIX PE3yJIbTaTOB, BHIYMCICHUS U BBIBOIBI.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT YyUUTHIBACTCS CIEAYIOLIee:

- Ka4eCTBO BBIMOJIHEHHUS AKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pPabdOThl |
CTENEHb COOTBETCTBUS PE3YJIbTATOB PaOOTHI 3aJaHHBIM TPEOOBAHUSM;

- Ka4ecTBO 0(OpMIIEHHsI OTUeTa o padoTe;

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI MPU 3aLIUTE PAOOTHI.

10.4. Meroan4yeckue yKa3aHus M0 CAMOCTOSATEJIbHOM padoTe 00y4arOIuXxcst

CamocrosTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4Yarollerocs K ayJIuTOPHBIM
3aHATUSAM U MEPONPUATHAM TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTeCTalluu MO M3ydaeMoi
TUCHUIUIMHE. Pe3ynbTaThl 3TOW MOATOTOBKM MPOSBISAIOTCS B aKTMBHOCTM OO0YydYarollerocs Ha
3aHATUSAX U B KaueCTBE BBHIMOJIHEHHBIX TPAKTHUYECKUX 3aJaHUi M Jpyrux (opM TeKymiero
KOHTPOJISL.

[Ipy BBIMONHEHUM 33JaHUM JJIsI CAMOCTOSITEILHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTEepUaAIOB JIEKUUN M0 KaXJO0W MNPONICHHOW TeME, a TaKkKe H3Yy4eHHUE PEKOMEHIyeMOU
JUTEpATyphl, IPEACTAaBICHHON B pa3jene 6.

B mporecce camocToATenbHON pabOTHl MPHU W3YYEHUH JUCIHIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIN3UPOBAHHBIX AayJUTOPUAX JUISI CAMOCTOSITENbHON paboThI
(ykazano B T1abn. 11). B ayautopusx wumeercs JocTyn yepe3 HH(POpMalMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «/HTepHeT» K 3JIEKTPOHHON MH(POPMALMOHHO-00pa30oBaTeIbHON
cpene yauBepcutera (OQMOC) u anekrponHoit ondauotreunoit cucreme (3bC), rie B 2eKTpOHHOM
BUJIE pAacIoNiaraloTcsi y4eOHble M yueOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BAHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUYEHUU AUCLUTLINHBI.

Jns oOyvaromuxcs Mo 3a04HOi (opMe 0OydeHus: camocTosiTeNbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4€OHOH 1eATeIbHOCTH.

10.5. MeToanueckue yKazaHnus 1Jisl BbINOJHEHUsS]I KOHTPOJIbHBIX padoT
ITpu n3yuennn Kypca «XuMHUN» MPOBOAUTCS 2 KOHTPOJIbHBIE pabOTHI.
B xoHtponbHyto paboTy Ne 1 BXOAAT BONPOCH MO XMMHUYECKOH TEPMOAMHAMHUKE H

XUMHUYECKOM KHUHETHUKE (CKOPOCTh XMMHUYECKHX PEAKIUN, XUMHUECKOE DPABHOBECHUE, BIIUSIHUE
TEMIIepaTypbl Ha CKOPOCTh XMMHYECKOH peakimuu © T.1): Bapuant 1 - 28 (mo BBIOOpY
npenojasaresnis) u3 meroauueckux ykaszanuit: I'.H. bopucosa, A.B. bopucos, F0.B. barranosa,
B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH MpOTeKaHUs xumuyeckux peakuui. H. Hosropon,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.



B konTpompHyo pabotry Ne 2 BXOIAT BOIMPOCH IO CJEAYIOIMIMM TEMaM: CIIOCOOBI
BBIPQKEHUSI KOHLEHTPALlMU PacTBOPOB M CBOMCTBA PAacTBOPOB IEKTPOJIIUTOB: BapuaHT 1-30 (1o
BbIOOpY mpenojasarens) U3 Metoaudeckux ykaszaHui: A.B. Bopucos, A.J[. Camconosa, I'.H.
bopucosa Konrposnbnblie 3ananus no teme pacrsopsl. H. Hosropon, HI'TY um. P.E. Anekceesa.
2017. 14 c.

11. OHUEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCIUIIJINHBI

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

Bonpocel, nHAMBUAYaIbHBIE 33aHNS] U 33]Ja41 [IPEICTABICHBl B METOJUYECKUX YKa3aHUAX
K IPaKTHYECKUM | J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBineHHbIX B 11. 6.3.

Ilpumepvr munoswvix 3a0anuil:

11.1.1. TunoBsble 3a1aHNS K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM

3ansTne Ne 24 (2 yaca)
CkopocTh XUMHYECKHX peaknuii. XuMHYeckoe papHoBecue. PemieHue 3a1a4

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

THUITOBBIE 3ATAY:

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

a) 2C(1B) + Ha(r) 2 C,Ha(1);

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

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

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

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

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

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

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

3. Peakuus uner mo ypaBHeHHo 2NO(T) + O2(r) 2 2NOy(r). HauanbHble KOHIIEHTpAINH
pearupytomux BemectB ObutH [NO] =0,8 momnb/im; [O2] = 0,6 monws/n. Kak u3MeHUTCS CKOPOCTh
peaKIMU, eCIM KOHIEHTPALUI0 KUCIopoJa yBeIuduTh 10 0,9 MO/, a KOHIEHTPAIMIO OKCUIa
aszora 70 1,2 mons/n (T=const)?

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

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

6. Koncranra ckopoctu peakiuu oopazoBanus HI u3 mpoctsix Bemects npu 781K pasna 0,16.
Yemy paBHa  CKOpOCTh  pEaKkUMd B  HayaJbHBII  MOMEHT  BpEMEHHM,  KOTjJa:
a) [Io] = 0,05 monw/m; [Hz] = 0,09 mons/n; [HI] = 0 mons/nb; 6) xorma ycneno odpaszoBarbest 0,04
moib/1 HI

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




8. Ha ckonbKo rpasiycoB HY)KHO MOBBICUThH TEMIIEPATYPY, YTOOBI CKOPOCTh PEaKIMK BO3poCia
B 90 pa3? Temneparypubiii kKo duiueHT pasen 2,7.

9. Bo CKOIbKO pa3 YBEIMYHTCS CKOpPOCTh pacTBopeHust sxene3a B 5%-noit HCl mpu
MOBBILICHUH TeMIepaTypsl Ha 32°, ecnu TeMnepaTypHblil Ko3()(PUIMEHT CKOPOCTH PacTBOPEHUS
paBeH 2,87
10. Onpenenute TemMnepaTypHbiid KO3(PGUIIUEHT CKOPOCTH

peaKkIuy, eciy NpH NMOHWKCHUU Temreparypbl Ha 45° peakuus 3aMemiwiack B 25 pas.
11. Kakoit gomkHa ObITH SHEPTUs aKTUBAIMHM, YTOOBI CKOPOCTh PEaKIMM YBEIMYMUIach B 3 pasa
npu Bo3pactanuu temmeparypst ot 300 1o 310K?

12. DHeprus akTHBAIMM HpOIECCa TEPMUUYECKOTO Pa3sIOKEHUsS HOIUCTOro Bojopoja paBHa 198
k/[x/mMone. Kakast nomns Monexkysn o01aiaeT J0CTaTOYHON YHEPTHEH, YTOOBI BCTYIIUTD B ATY

Peakuuto npu temneparype SO00K?

13. Bo CKOJBKO pa3 yBEJIMYHUTCS CKOPOCTHh peakuuu, ecnu npu temneparype S00K ee sneprus
aKTHBAIIMH, 32 CUET BBEJCHUS B PEAKIIMOHHYIO CPEAY KaTaln3aTopa, YMEHbBIINUTCS Ha

a) 4 xJIx/mMonb;0) 8xJx/Moub; B) 12k/[x/Momb; 1) 16k /[x/Momns; 1) 20k [x/Momb; €) 30k I/ Mok,
k) 35x/x/Monb; 3) 40k k/Mob; 1) 45k 1K/ MOb.

14. JIns cnenyromux oOpaTUMBIX MPOIIECCOB:

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

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

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

r) CO(r) + H,O(r) 2 Ha(r) + CO(T)

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

e) C(1B) + Oz(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 TaGIUIIbI TEPMOJMHAMUYECKHX BEINYMH HalWTH 3HaueHue K,

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

16. Jlnx peaxtun SOp(r) + 1/205(r) 2 SOs(r) K, = 2,043- 10 mpu 900°C u K, = 1,062:107
niprr 950°C. Ha ocHoOBaHMH 5THX HaHHEIX onpexennts 3Hak AH peakmun. ( AH >0 HIIH AH <0).

17. Tlo NaHHBEIM 3HAYCHWSM KOHCTAHT paBHOBeCHs HaiiTH sHadeHms AG® XEMHYECKHX
peaKunii.

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 SOx(r) + 1/204(r) 2 SO4(r) 298 1.7-10%
5 H,(r) + Da(r) 2 2HD(r) 670 3,78
6 2C0,(r) 2 Oy(r) +2CO(r) 1393 1,410%

18. lna peakuun Ho(r) 2 2H(r) K, = 1,52-10°7 npu 1800K u K, = 3,10 10° npu 2000K. Ha
OCHOBaHUU 3THUX JaHHBIX onpeaenuTs 3Hak AH peakiuu. ( AH> 0 niin AH<0).

19. Paccunrars koHcTaHTy paBHOBecus Kc peakiuu NoOy (T) 2 2NO,(T), ecnu ucxomgHast
koH1eHTpanus N,O, pasHa 0,02 MoOJIB/T 1 K MOMEHTY paBHOBecHs TipopearupoBaiio 60%

ATOTO KOJIUYECTBA.

20. MonucTelit BOTOPOA U HarpeBaHuu auccoruupyet no ypasHenuto 2HI (1) 2 Ha(r) + Ix(1).
ITpu HekoTopoii TeMneparype K¢ = 1,64. Paccunrtate konmnuectBo HI (B mpoueHTax),
MOJIBEPTILIEECs TUCCOLMALMY MTPU JaHHOU TeMIepaType, €ClIU ero UCXO0IHask KOHIEHTpaIus
cocTaBisiia 4 MOJb/II.



21. KoncranTa paBHoBecus peakunu Ho(T) + I2(r) 2 2HI(r) npu HekoTopoii Temneparype paBHa
50. CxosbKOo MoJIel HOMCTOrO BOAOPO/Ia MOIYYUTCS, €CIIM HarpeTh 0 ATOM TeEMIEpaTyphl B
3aMKHYTOM cocyje oobemom 111 0,5 monelt Bogopoaa u 1 mosb noga?

22. Ilpu Temneparype 494°C B cucreme 2NO(r) + O2(r) 2 2NOy(T) B MOMEHT paBHOBECHS
KOHIIEHTpaIus Kuciopoa crana 0,1 Moiw/i1, a KoHteHTparus okcuaa azora (1V) — 0,25 mois/m.
Onpenenutb UCXOJHYIO KOHLIEHTpauuio okcuaa azora (1), ecnu nns nannoit remneparypst Ke =
2,2.

23. KoncranTa paBHoBecus peakuuu Ho(r) + Io(r) 2 2HI (1) npu 445°C paBHa 50. CkoibpKO MoJel
H; nano B3sa1h Ha 1 Mo I, uTo6b1 90% noxa npeparuniocs B HI?

24. O6uee naBieHue ra3os B cucreMe 1 atm. Onpeaenuts 00bEMHBIH MPOIEHT COJePKAHUS
MOHOOKCH/Ia yriiepojia B MOMeHT paBHOBecus s peakuuu FeO(1B) + CO(T) 2 Fe(tB) + CO4(T),
ecau npu T=1273K K,= 0,4.

25. BBIYHCIIUTh paBHOBECHBIC KOHIICHTPAIIMU BEIIECTB B 00paTuMoi xumudeckoit peakiuu CO(T)
+ HyO(r) 2 Ha(r) + CO2(T), nns koTopoi KC=1(T=8500C), €CJIM UCXOHbIE KOHLIEHTPALUU
BettecTB coctaBisuin: [CO] = 2 moinw/n, [H,O]=3 mosw/m.

26.B HavanbpHBII MOMEHT nipoTekanus peakuuu Na (1) + 3Hy (1) 2 2 NH3 (T) koHmeHTpanuu
ObLH paBHBL: [N2] =1,5 moub/11; [Ha] = 2,5 moms/ir;[ NH3] = 0 Mmons/n. KakoBbl KOHIICHTpaIuu
aszora u Bogopoa npu [NHz] = 0,5 monb/n?

27. meetcs cuctema, B KOTopoii nmporekaet peakiust AgyO (TB) 2 2Ag(TB) + 1/204(T) AH 0
= 32,2 xJx. Kak ckakeTcst Ha KOHIICHTPAIlUK KUCIIOPO/ia HaJl TOBEPXHOCTHIO TBEPIOH (a3bl: a)
BBEJICHHE JIOMOJIHUTENHHOTO KoindecTBa Agy0; 0) MOBBIIICHUE TEMITEpaTyphl?

28. Jlist o6patumoii peaximu SO,(r) + 1/205(r) 2 SO3(r) AH 25 = -95,6 K/ , OTBETUTH HA
BOTIPOCHI: ) YTO MOKHO CKa3aTh O COOTHOIICHUN YHEPTHI aKTHBAIMH MIPSMOTO U 00paTHOTO
MPOLIECCOB; 0) KaK CKa)KETCS Ha KOHLIEHTPALUU JUOKCH]IA CepPhl BBEICHUE AOMOIHUTEIBHOTO
KOJIMYECTBA KUCIIOPO/Ia; B) U3MEHHUTCS JTM KOHIICHTPAIIHMS TPHOKCHUIA CEPBI TIPU YBEITUNICHUH
obmiero nanenus (T=const); r) Kak U3BMEHUTCS KOHIIEHTPAIIHs KUCIOPOAa MPH MOBHIIICHUN
TEMIIEPATYPHI; 1) Ky/1a CMECTUTCSI PAaBHOBECHE P YBEIHMYCHUN 00BbeMa PEaKIIMOHHOTO COCY/Ia;
€) CKa)KeTCsl JIM Ha PAaBHOBECHOM KOHIIEHTPAIIMK TPUOKCU/IA CEPBI BBEIEHHUE B PEAKIIHOHHYIO
cMech KaTtayimsaTopa?

29. Tlpy Kakux ycIoBHsX Haxo Bectn peakmmio N2 (r) + 3H, (r) 2 2NH; (r), AH 205= -92,3k 1k,
YTOOBI MTOJIYYINUTh MAaKCUMaTbHBIN BbIX01 aMMuaka? Kak OObSICHHTD, 9TO HA MIPAKTUKE CHHTE3
aMMuaKa BeAyT IIPH BBICOKOW TEMIIEpaType (400-500°C)?

30.Mcnonp3ys TabIMYHBIC TaHHBIC, PACCYUTATH AH g , ¥ C y4eToM 3Haka (A Hozgg)Xp
OTIpeIeNIUTh, KaK OTPA3UTCS Ha MOJOKEHUH PAaBHOBECHS MOBLIIIEHNE TeMIepaTypsl. B kakom
HAIPaBIICHUU CMECTUTHCS PABHOBECHE , €CITH MPH | =CONSt yBEIMYUTH BHEIIHEE JTaBJICHUE?

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

0) H2S(r) 2 H2(r) + Spom0.

B) Ha(r) + Bra(r) 2 2HBr(1)

r) C(rpadur) + 2Ha(r) 2 CHy(r)

1) Co Ha(r) 2 Cy Ha(r) + Ha(T)

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

11.1.2. TunoBble 3agaHusi AJs J1a00paTOPHBIX padoT
JlabopaTopHoe 3ansiTue Ne 1 (2 yaca)

OnpeneseHne SJKBUBATEHTHONH MAacChl MeTAL1a

THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. Henb paboTsl

2. Tlopsimox BBITIOJIHEHHS pabOTHI

3. O6paboTKa SKCIIEPUMEHTATBHBIX JaHHBIX

4. Ananu3 pe3ynbTaToB

5. Cxema yCcTaHOBKH



6. Haiit sxBUBasIeHTHYIO Maccy cepbl B coenuHeHus X HyS; SO3; FeSO,4; CuSO:s.

7. OT 4ero 3aBUCUT AKBHBAJICHT XMMHYECKOI'O 3J€MEHTa: 1) OT BaJ€eHTHOCTH; 2) Bceraa

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy pasen o6bem | Monb maeansHoro rasa npu 25 °C u nanennn | aTM, Macca ero
sKBUBaNeHTa — 29,65 r/Monb. UeMy paBHBI BaJICHTHOCTh W aTOMHAsi Macca MeTajula, Kakoil 3To
Merami?

9. OnpenenuTh SKBUBAICHTHYIO Maccy MeTauia, eciii 0,4 T ero BHITECHWIM U3 BOJIbl 624
miH; npu 470 C 1 743 Mm pT. cT.?

10. 0,36 r metamta 06pazyroT 0,68 r okcuaa. OnpeneaTuTs YKBUBAJICHT METaJLJIa.

11. Mbimbsik oOpa3yer ABa OKCHJIA, U3 KOTOPBIX OJUH COAEpKUT 65,2 % (Macc.) MbIIIbSIKA,
a apyroit — 75,7% (macc.) Mbimbsika. OnpeaenuTh SKBUBAJIICHTHBIC MAcCChl MBIIIBSIKA B 000MX
ciyvasix. Hammrcats opMyibl COOTBETCTBYIOIINX OKCHIIOB.

12. ChopmynupoBath 3aKOH IKBUBAJICHTOB, JJaTh €0 MAaTEMaTUYECKOE BEIPAKECHHE.

13. Kak ompenenutb SKBUBAJICHT OKCHJA, €CITM HW3BECTEH OHKBHUBAJICHT DJJIEMEHTA,

COEIMHUBIIETOCS C KHCIOPOAOM?

14. JlaTh omnipeneneHus S5KBUBAICHTA 3JIEMEHTA, SKBUBAJICHTHON MAacCHhI.

15. Haiitu sxBUBalieHTHYIO0 Maccy Mapranua B coequnenusx: Mn(OH)4; KoMnOy4; MnSQOg.

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

11.1.3.TunoBbie Bonpockl (3agaHus) 1Jis YCTHOrO (IUCbMEHHOI0) Onpoca
JIEKIIUSA Ne S
3aBucuMoCTh CKOpocTH peakuuu ot Temmneparypsl. [lpuanun Jle-Illarease

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

1. Kak 3aBHCHT CKOPOCTb XUMHUYECKOW PEAKIIUU OT KOHIIEHTPALMU PEarupyrOIINX BELIECTB
JUISL CJIO’KHBIX PEaKIMi?

2. Hanmumure nuddepeHnnanbHoe KUHETUYECKOE YPaBHEHNE PEAKIIHH.

3. Yro Ha3bIBaloT mopsakoM peakuuu? Kak sKCHepHMEHTalbHO OIpPENesioT MOPSI0K
peaKInu Mo JaHHOMY BEIIECTBY?

4. Kax u3MeHSAIOTCS KOHLEHTPAllMM BEUIECTB BO BPEMEHH IO Mepe MPOXOKICHHS
peaknuun? Hanummre MHTErpaabHOE KWHETUYECKOE YPABHEHUE JIsl PEAKIMK IIEPBOTO MOPsIIKa.

5. Or kakux (aKTOpOB 3aBUCUT CKOPOCTh XHUMHUECKOW pPEaKIUU B TIETEPOr€HHBIX
cucremax?

6. Kak 1 modyemy 3aBUCHUT CKOPOCTb peaklMy OT TeMmmeparypbl? Hammmure ypaBHeHHE
Appennyca. KakoB Qu3nyeckuil cMbIcl KOHCTaHT ypaBHeHus? Kakue skcrnepuMeHTalbHbIE
JaHHbIE HEOOXOUMBI IS pacyeTa SHEpPTruu akTUBalnn?

11.1.4. TunoBLIe TECTOBBIE 3aJaHUSA

Tema «OcHOBHBIE M0JIOKEHUSI, IJIEMEHThl XHMUYECKOH TEPMOIMHAMUKH U TEIUIOBbIE
3¢ deKThl XMMHYECKUX PeaKkuii»
1. TemnoBoii 3pdexT peaknu XapakTepu3yeTcs N3MEHEHUEM
1) sHTpONINY;
2) SHTaJBIINY;
3) NOBBILIIEHHEM TEMIIEPATYPHI;
4) BHyTpEHHEH YHEPTUH.



7.

Peakius nporekaeT caMOIIPOU3BOJIBHO B IIPSIMOM HAIIPABICHUH, €CIIU
1) AH<O;

2) AG<O0;

3) AS>0;

4) AH>0.

OHTpoNHUs ABISAETCSA XapaKTEePUCTUKOMN

1) TEna0THI CUCTEMBI;

2) GecniopsiJiKa CHCTEMBI;

3) MOTEHIMATBHOM SHEPTHH CUCTEMBI;

4) nBUKEHUS MOJIEKYJI.

TemtoBoii 3¢ (peKT peakuu 3aBUCUTE OT

1) TemnepaTypsl OKpyXKaroleil cpeabl;

2) naBJI€HUS B CUCTEME;

3) HauaTbHOTO ¥ KOHEYHOT'O COCTOSIHUS CHCTEMBI;

4) nyTu NpOTEKaHUS PeaKI1H.

B xoze peakuuy NporCcXoUT BbIIEIEHUE ra3a — CUCTEMa pacIupseTcsl, IPH 3TOM ee
1) suTponust ymenbiaercs (AS<0);

2) suTanbnus yBenuuusaercs (AH>0);

3) suTponus Bo3pactaet (AS>0);

4) BHyTpeHHss1 dHeprus ymenbiiaercs (AU<O0).

st xakoit peakuu ASxp >0?

1) CaCOs3 (k)=CaO(x)+ COy(1);

2) 250; (1)+ Oz(r)=2S03(1);

3) la(r)+ Ha(r) = 2HI(r);

4) 3Hy(r)+ Na(r) = 2NHs(1).

Peakius mpoTekaeT caMOIpOM3BOJILHO NIPH TeMmeparype Huke paBHoBecHoW ( T<T)), B

clIydae eciu

8.

1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O;
4) AH>0, AS>0.
PeaKI_II/ISI MNPOTCKACT CaMOIIPOU3BOJIbHO IIPU TCMIICPATYypPaX BbBIIIC TCEMIICPATYPhLI

paBHOBECHUA B ClIydac €CJIN

€Clin

10.

1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<O0.
B cucreme HeT paBHOBecCHs, peakilus HE BO3MOXHA TpH JIF000# TeMIeparype B cirydae

1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<O.
Peakius mpoTekaeT caMmonpon3BOJILHO TIPH JIF000# TeMIeparype B Cirydae
1) AH<0, AS>0;
2) AH<0, AS<O0;



3) AH>0, AS<0;
4) AH>0, AS>0.
11. Peakuus siBAsieTCst SK30TEPMUYECKOM, €CIIN
1) AH<O0;
2) AU >0;
3) AU<O0;
4) AH>O0.
12. Peakmusi MpoTEKaeT ¢ MOTJIONICHUEM TeIlIa, €CITU
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>O0.
13. CucreMa HaXOUTCS B PABHOBECHH, €CIIU
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTeMBbl MOBBIILIAETCS IPU
1) KoHAEeHCaUU napa;
2) KUTICHUHU KUKOCTH,;
3) KpUCTAJUTU3ALUH KUKOCTH;
4) ocaxXICHUH.
15. DHTpONHUS CUCTEMBI YMEHbBINIAETCS MPU
1) kpucTamM3anuu;
2) NJIaBJICHUU;
3) BO3TOHKE;
4) pacTBOpEHHH.
16. Peaxuns nmporexaer no ypasHenuto 2 HCly + Cagy = CaClyyy + Hagy. Cxombko momneit
HCI Bcrynuio B peakuuto, eciiu Boienmioch 152,88 k/Ix Tera?
1) 1 mounp;
2) 0,25 moub ;
3) 0,5 mounb; 4
4) 1,5 monb.
17. DOuranenus obpazoBanusi FeOcoctasmsier -265 kJ[>/Monb. CKOJIBKO TeIia BBIACITUTCS,
eciu oOpasyetcs 144 r okcua xemnesa’?
1) 132,5 x]JIx;
2) 530 x/Ix;
3) 677 xIx;
4) 488 xJIx.
18. Cornacno 1 cnenctButo 3akoHa ['ecca TernoBoii a3 hexT peakuu
Fezog(K) +3 CO(]-) =2 FE(K) + 3 COZ(]-) paBeH
1) AH%p = - 240,18 kJIx;
2) AH xp = 240, 18 xJx;
3) AHxp = 340 kJx;
4y AH xp = - 226,9 k]JIk.
19. OuTponus cucremsl B xoae peakun NayCO3i) = NapO) + COy() yBemnuuBaercs, T.K.



1) o6pasyercs ras;
2) peakuusi caMOIIpOU3BOJIbHAS;
3) oOpa3yercst OKCU HATPHS;
4) oOpa3yroTcs IBa OKCUIA.
20. Onpenenute TemnoBoi 3¢ ekt cropanust KUAKOro CSyp 10 00pa3oBaHUs Ta3000pa3HbIX
COZ n SOZ.
1) - 602 x]/Ix;
2) 635,2 xJIx;
3) — 635,2 xJIx;
4) 602 x/x.
21. PeakmmaNO(r) + Oa(r) =2NOy(r) mnpu CcTaHIApTHBIX YCIOBHSIX HIPOTEKAeT
CaMOIIPOH3BOJILHO B TIPSIMOM HAIPABJICHHH, T.K.
1) AG =-107,31x/1x;
2) AGxp = - 58,2 kJIk;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 x]JIx.
22. Peaknus C(rpadur) + CO2(r) =2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AG%p = - 257,4 xJIx;
2) AG%kp = 257; kJIx;
3) AG%xp = 120,2 kJIx;
4) AG’xp = -120,2 xJIx.
23. Peakius sSIBISI€TCS S9HIOTEPMHUUECKOH, €CITU
1)AH<O;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Tlomy4yenue nuHka uaet no peakuun ZNOw) + Cupagur)y = ZNw) + CO(ry. Cronbko Termna
MOTJIOTUTHCS, PpU 00pa3oBaHuu 1 T nuHKa?
a) 3700 x/Ix;
6) 1500 xIx/moub;
B) 3700 x/[x/MOmB;
r)3,7-10°& k.
25. Ilpu oxucnenuun 10,8 r cepebpa Bbmenmmwinock 1,58 k/[x Teruta. HaliTu sHTanbmmro
o0pa3oBaHUs OKCHIa cepedpa AH006P(AQZO).
a) — 20,5 xJIx/monb;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/MOb ;
r) 44,8 x/1x .
26. DHTaNBIUs 00pa30BaHUs aMMHAKa (AH006p(N Hs)) cocraBnsier — 46,19 x/[x/mons. Kakoii
00BeM a30T1a (H.y.) BCTYIUT B peakiiuto, eciu Beiaenutcs 18,41 kJ[x Tennors?
a) 4,46 m;
6) 4,46 M°;
B) 3,98 1;
r) 4,46 M.



27. Onpenenure nsmeHenue sHeprun ['m60ca peakuun CHapy + lyry = CHalgy + Hly npu
CTaHJAPTHBIX YCIOBUSAX. BO3MOXKHO 1 poTEeKaHUE peakiuu (CT.y.)
a)AGOxp: 39,49k /1:x, HEBO3MOXKHO);
0) AGOXp = - 39,49 kJI>x, BO3BMOXHO;
B) AGoxp = - 43, 8 xk/[>x/MOJIb, BO3MOXKHO;
T) AGoxp = 45,5 x/Ix, HEBO3MOXXHO
28. Ompenenute M3MeHeHHe dHepruu [ 'mOOca M HampaBiieHHUE NMPOTEKAHHS PEAKIHUU TPU
cTaHAapTHBIX yenoBUAX. MNOyy + 2Cpagur) = MN + 2 CO(p.
a)AGOXp= 192 xJI>x B 0OpaTHOM HaInpaBJICHUH;
6) AG%kp = — 192 kJIX, B PSIMOM HAIIPABIICHHAL;
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABICHHH;
r) AGOXp =—259 k/Ix, B IpsIMOM HaIlpaBJICHUU.
29. Peakuus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COyy. Onpenenure
M3MEHEHHE SHTPOIUHU IIpH CT.y. OGbsCHUTE XapakTep n3aMeHeHus AS’xp.
a) ASOXp = 360,82 JIx/K; yBenuuuBaeTcs ,T.K. BbIIEISIETCS ra3;
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercss KpeMHHUIA;
B) ASOXp =-360,82 I:x/K ymensbmiaercs, T.K. 00pazyrorcs 60jee MpoCcThie MOJIEKYJIbL;
r) AS°xp =0 JI/K He H3MEHSETCS, T.K. HE H3MEHSETCS KOJIMUECTBO BEIIECTBA B XO/IE
PEaKIH.

11.1.5. TunoBble 3aJaHUA 1JISI KOHTPOJbHOH padoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHOMEPHOCTH ITPOTEKAHHUS PEAKITA»

Bapuant Nel

Hns peakiuun ZCO(F) + 2H2(r) = CH4(1-) + CO, (r) OTIPCACTIUTh:

1) roMOreHHOM MM TeTepOreHHOMN ABIISETCS JaHHAas CUCTEMA,;

2) TermoBoi 3P GEeKT peakinuu; IK30- WK YHIOTEPMHUIECKON OHA SBIISETCS;

3) rernoBoii a3 ekt peakiuu B pacuere Ha 67,21 CO;

4) u3MeHeHue BHyTpeHHel sHeprin cructeMbl (AUsgs);

5) HampaBieHHe MPOTeKaHMsI Mpoliecca Mpu CTaHAApTHHIX ycioBusax u 1000K;

6) BO CKOJIBKO Pa3 M3MEHHUTCS CKOPOCTb NMPSIMOM peakluu MpU MOBBIIIECHUHM JaBIEHUS B 2
pasa;

7) B KaKOM HampaBJIeHUH CMECTUTCS] paBHOBECHE MPOIECCa MTPH MOBBIILIEHNUHN AaBJICHUS;

8) 3anMIIMTe MaTeMaTHYECKHE BeIpakeHUs: KOHCTaHT K, u K; kakoe cooTHomenne mexay K
uK;

9) paBHOBECHbBIE KOHIIEHTpAlMU BEIIECTB, €CIM HadajabHble KoHUeHTpauun CO u Hp
cooTBeTcTBeHHO ObuTH paBHBI 0,2 1 0,4 MOJIB/I U1 K MOMEHTY paBHOBecHs mpopearupoBasio 20%
ucxonHoro konuyectsa CO. OTBETH 000CHOBATH.

Bapuant Ne2

Jas peaknnn CaCOs) = CaOgg+ CO;(py OTIpenenuTs:

1) 2K30- WK PHIOTEPMUYECKON SIBIISIETCS TaHHAS PEAKIIHS;

2) rerutoBoit a¢dekT peaknun B pacuere Ha 11,251 COyp;

3) ¢ yBENWYECHHEM WM YMEHBIICHHEM OSHTPOIUU TMPOTEKAET TPOIECC; HYEeM BBI3BAHO
M3MEHEHHUE SHTPOIINY;

4) TteMmmeparypy, BBIIIE KOTOPOW MPOILECC Pa3IOKEeHUsS KapOOHATa KalbIUsl CTAHOBUTCS
BO3MOXKHBIM; 3a CYET Kakoro (akropa (PHTAIBIIUUHOTO WA DSHTPOMUHHOTO) BO3MOXKHO
CaMOIIPOU3BOJILHOE MPOTEKAHKUE PEAKITUY;



5) TOMOTEHHOM WU TeTEPOTCHHOM SIBIISIETCS JaHHASI PEaKIIUs;
6) B KaKOM HalpaBJCHUH CMEIIaeTCs paBHOBECHE ITpolLiecca:

a) MPU TOBBIIICHUH JTaBJICHUS;

0) Mpu HarpeBaHUU;

B) MIpH yBeIW4YEeHUHU BecoBoro kommyectsa CaCOs.
7) 3anuIuuTe MateMaTudeckue BeipaxeHus KoHCTaHT K, 1 K¢ n cootHomenus mexny K, u K;
8) BO CKOJIBKO pa3 U3MEHHUTCSI CKOPOCTh MPSIMOM PEeaKIMy IIPH MOBBIIICHUH JaBICHUS B 5 pas;
9) sHeprust aKTUBAIMK MPSMON UM 00paTHOM peakiuu OOoJIbIIE.
OTBeTbI 000CHOBATD.

Bapuant Ne3

Jisa peakuun CO¢y+ HoOy = CO; (ry + Hy(ry onpeienurs:

1) TeroBoit 3¢ (HeKT XUMUUECKOH peaKInu;

2) TeroBoit 3 ekt peakuuu B pacuete Ha 2 moib Hy; 1 1 CO;

3) BO3MOKHOCTb €€ CaMOIIPOU3BOJIBHOTO IIPOTEKAHUS MPU CTaHAPTHBIX yciioBusAX u mpu 1000
K;

4) SHTaNbNUMHBIA WIM SHTPONUNHBIMN (akTop OYIET ONpenessloUMM B HaIpaBJICHUU
npotekanus npouecca npu 298 u 1000K;

5) TOMOT€HHOW WJIM FeTEePOTreHHOM SIBIISIETCA JaHHAs CUCTEMA;

6) B KaKOM HaIIpaBJICHUH CMEILAETCs PaBHOBECHE MPOLIecca IIPH HarpeBaHUM; YBEINUUBAETCS
WJIM YMEHBILAETCS IIPU ATOM KOHCTaHTa PaBHOBECHSI PEaKIUU;

7) BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh NPSMOM peakUu IpH IMOBBIIEHUU [ABICHUS B
CUCTEME B 2 pa3a; BIUSET JIM NOBBILICHUE JAaBICHUS HAa CMEILIEHUE PaBHOBECHUS IIPOLIECCa;

8) 3anuuTe MaTeMaTHYeCcKHe BoIpaxeHus: KoHCTaHT K, u K; coornomenune mexny K, u K;

9) kakumu OyIyT paBHOBECHBIE KOHLIEHTPALIMK BEILIECTB, €CJIM HayalbHble KoHIeHTpauuu CO
u H>0 cootBerctBenHo paBHbl 0,2 u 0,4 MOIB/T M K MOMEHTY paBHOBecus mpopearuposaio 40 %
ucxoaHoro koiauuectsa CO.

OTBeTbI 000CHOBATD.

Bapuant Ne4

s peakunu NoOygqy = 2NOy(y yCTaHOBUTB:

1) TernoBoit 3¢ (heKT XUMUUECKO peakinu;

2) TeruioBoit adexT peakunu npu oopazoBanuu a) 1 monst NO2; 6) 11 NOy;

3) usmenenue sHepruu ['m66ca mpu 200 u 400K; mporekaeT JiM peakuus NpH JaHHBIX
TEeMIEepaTypax;

4) 3a cuér kakoro (akropa, OSHTAIBIUHHOIO WIM SHTPOMMHUHOTO, BO3MOXKHO
CaMOIIPOU3BOJILHOE MPOTEKaHKUE PEaKlMy B MPSIMOM HalpaBiICHUH MPHU STUX TEMIIEpaTypax;

5) BO CKOJBKO pa3 M3MEHMUTCS CKOpPOCTb MpPSIMOW PEAKLUM IpU TOBBIIIEHUH JAaBJICHUS B
CHCTEME B 2 pasa;

6) 3anmuIIMTe MaTeMaTu4ecKue BeIpakeHns KoHCTaHT K, u K¢; cootnomenne Mexny K, u K;

7) B KakoM HampaBJI€HUH CMECTUTCS DPABHOBECHUE pEAKIMHM IPH TOBBIIICHUU JaBIIECHUS,
W3MEHHUTCS JIM ITPU 3TOM KOHCTaHTa PaBHOBECHSI PEaKLINU;

8) KaKk BIIUSET MOBBIIICHUE TEMIIEPATyphl Ha CMEIIEHHE PaBHOBECHS IIPOIIECCa U Ha BEIMYUHY
KOHCTaHThI PaBHOBECUS;

9) KOHCTaHTy paBHOBECHS Tporiecca, eciu ucxoanas kormeHtpamus N,O4 cocrarmsuia 0,2
MOJIB/JI U K MOMEHTY paBHOBecHs popearuponaiio 60 % rnepBoHavyaIbHO B3ITOTO KOJINYECTBA.

Bapuant Ne5

Hus peakunu 2NOy + Oz = 2NOy(). Onpenennts:

1) TeroBoit 3 dexT peakuy;

2) CKOJIKO TeIlIa BBIACIUTCS WM MOTJIOTHTCS a) npu obpazoBanuu 1 momb NOy; 6) ecnu
npopearupyet 111 Oy;



3) HampaBieHHE CaMOINPOU3BOJILHOTO MPOTEKAHUS PEAKLIMU MPU CTAHJAPTHBIX YCIOBUSX;

4) TeMneparypy, BbIlIe KOTOPOH JaHHAs PeaKIsl CAMOIIPOU3BOJILHO HE MPOTEKAET.

5) roMOTeHHOMW WJIM TeTEPOTreHHOM SIBJICTCS JaHHAs CHCTEMA,

6) B KaKOM HampaBJIieHUH CMEIIAETCsl paBHOBECHUE Mpoliecca Mpu HarpeBanuu. Kak usmensercs
MIPU 3TOM KOHCTaHTa paBHOBECHS?

7) BO CKOJBKO pPa3 M3MEHHUTCS CKOPOCTb MPSIMOW peakIUH IMpU TOBBIIICHUU IAaBJICHUS B
cucreMe B 3 pasza; U3BMEHUTCS JIM IPU ’TOM KOHCTAaHTa PAaBHOBECHSI PEaAKIIUU;

8) 3anuIuTe MaTeMaTHYeCKHe BbIpaxkeHus: KoHCTaHT K, u K; coornomenune mexny Ky u K;

9) KOHCTaHTy paBHOBECHUs peakiuu, eciu HavanbHbie KoHmeHTpammu NO u O
COOTBETCTBEHHO ObLIM paBHbI 0,8 1 0,6 MOJIB/JI U K MOMEHTY paBHOBecus mpopearuposaio 50%
NO. OtBeTsl 000CHOBATE.

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUSl WM HHbIe MAaTepHAJIbl, HeOOXOAMMBbIe IJs
OLICHKHU 3HAHUI, YMEHHMii, HABBIKOB M (WJIH) ONBITA B X0/€¢ NMPOMEKYTOYHOMH ATTECTALUM 110
AUCIHHUILIMHE

DK3aMeH TPOBOJUTCS B TECTOBOM W YCTHO-IMCBMEHHOW (oOpME MO BCEMYy MaTepHany
M3y4aeMoro Kypca «XuMHun»

DK3aMEHAIIMOHHBIA OMJIET COACPKUT 5 BOIIPOCOB U3 PA3HBIX TEM Kypca.

IK3AMEHAINIMOHHBIE BUJIETbHI

Kagpeopa I1BInX 3K3AMEHAHHOHHLII>1 BUJET N1
JMucuunauna XuMus

1. Crpoenue aroma. OCHOBHBIE IIOJI0KEHHUS KBAHTOBOI MeXaHHUKH. SnepHast Moaens aroma. [IpoToH.
HeliTpon. DnekTpoH.

2. DIEKTPOXUMHYECKHE METOJIbI 3aIIUThHl METALIOB OT KOPPO3HMHU: POTEKTOPHASI, KATOIHAS,
aHOZHAs.

3. HcxoaHble KOHIEHTpanu# a3ota u Bogopoaa B cucreme N (1) +3 H, (r) <2NHj; () Obutm [N,]=
2 monw/11, [H2]=8 monw/n. K MomenTy paBHOBecHs mpopearupoBaiio 10% HCXOAHOTo KOJIN4ecTBa
a3oTa. BeruucauTe AaBieHue razoBoil cMmecu B MOMEHT paBHoBecus pu 500 K.

4. Peaknus nporekaeT 1o ypasaenuto CaO(k) + 3C (rpadur) = CaC, (k) + CO(r) OnpenenuTsb
TermnoBoi 3¢ ekt peakuuu. C BbIJICIIEHUEM WU MOITIOIIEHHEM TeIlla OHA MPOTeKaeT?

5. ByZayT nu npoTekarh peaki MEXIY PaCTBOPaMH CIECAYIOLUIMX 3JIEKTPOIUTOB:

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

Kageopa 11bIuX 3K3AMEHAIIMOHHBI BUJIET N 2

Hucuyunauna Xumusi

1. JIBoiicTBeHHas mpupoAa 3eKTpoHa. BonHoBas pyHkuums. DnexTpoHHOE 0051aKk0. ATOMHAs

2 2 2 2

0 1/2/+8 1/2/+6f=_87z m, [E-Uly

ox® oy* oz h

2. 3amuTa MEeTa/yioB OT KOPPO3WH. 3alIUTHBIE TOKPHITHs. KaToHbIe W aHOIHBIE TOKPBITHSI.

3. DK30- MM SHIOTEPMUYECKOM SBISIETCS peaKiys Pa3IoKeHUs MEPOKCHIa BOAOPOIa

H,0,(x) = HyO(k) + '/,04(r)? Kakoe KOIHYECTBO TEIUIOTHI BBIACINTCS, €CITH obpasyercs 1,12

1 kucimopoaa?

4. Dueprus akTUBanyu npsimoro npouecca H, (r) + J; (r) <2HJ(r) paBra 166,3 xJx/Monb, a s
o6patHoro mpouecca — 182,9 kJ[x/Moib. Paccunrars AH? xuMudeckoii peakium.

5. Mosxno mu npurorosuts 0,003 M pactBop cynbdara kansiusa? OTBET AaTh HA OCHOBAaHUU
pacuera.

opburans. Ypasuenue llpeauarepa

Kagpeopa IIBInX 3K3AMEHAI_[I/IOHHI>II71 BUJET N3
JMucuunauna XuMus




1. Aromuas opburans. KBanTOBBIE uncna: n, 1, mj, ms. I’ 1aBHOE KBaHTOBOE YHUCIIO.
DOHeprerudeckue ypoBHU. OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE 3JIEKTPOHA.

2. MexaHu3M U TEPMOJIUHAMUKA HIEKTPOXUMUUYECKOUM Koppo3uu. Kopposwust ctanu B KUCIOU
cpene.

3. Bo3MoxHO 11 mosmyyeHne kapOuaa KajablHs IPU CTAHJAPTHBIX YCIOBHUAX 110 PEAKIUH

Ca(k) + 2CO(r) = CaCy(x) + Oy(1)?

4. JInst 95K30TePMUYECKON PEaKIuu (AH<0) 250, (1) + O,(r) < 2S03 (r) Ompenenuts: a)
HaIpaBJIEHUE CIBUTa PaBHOBECHUS IIPU MOHIKEHUHU TeMIIepaTyphl; 0) Kak U3MEHSETCs
IIPU ATOM BEITUYMHA KOHCTAHTHI PABHOBECHSI?

5. Ckoabko rpammoB PhSO4 MOKHO pacTBOPHUTH B 2 J1 BOABI PH OOBIYHOM TemIieparype?
Kageopa T1BInX DK3AMEHAIIMOHHBIA BHUJET N 4
Hucyuniuna XumMus

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

2. 3axon I'ecca. I u Il cnencrBue 3akona I'ecca. CtanmapTHas SHTANBINS 00pa30BaHUS U
CTaHJapTHAs SHTAJIBIIMS CTOPaHUS BEIIECTBA.

3. Ompenenuthb AHOX,p_ niepexoia rpadura B aiMas, €ClIM M3BECTHBI TETIOBBIC (P (eKTh
peakmuit  C(anmaz) +O(r) =COy(r), AH® = -395 x/[x/monb; C(rpadut) +O2(r) =COx(T),
AH®= -393k]I>k/MOJIb.

4. Jlns peakuuu CO (r) +Cl; (r) < COCI; (1): 1) 3amucarh MaTeMaTHYECKOE BhIPAKEHUE
w Kpn K,

2) onpeaenuTh HalpaBJIeHUE CMELICHHS PABHOBECHUS: a) IIPU MOBBILLIEHUH O0ILEro
JaBJICHUS B cucTeMe;  0) BBEJCHHH KaTallM3aTopa; B) yBEIUYCHUN KOHIIEHTPALUU
XJiopa.

5. Kakyto cpeny (kucnyro, HEMTpaabHYIO WM IEJIOYHYI0) UMEIOT pacTBOpbI coieit NapS,
KC1, LiHS, K3PO, ? Hamuiure MOJIEKY/IspHBIC M HOHHBIC YPABHEHHUS PEaKIIUi THIPOIIN3a.

Kageopa TIBIuX D9K3AMEHAIIMOHHBIA BUJET N5

HAucyunauna Xumus

1. MaruutHoe KBaHTOBOE uKcio0. [IpocTpaHcTBeHHAs OpueHTalus opoutanu (S, p, d).
[ToHsITHE «BBIPOKIECHHOCTH MOTYPOBHSI.

2. Kunernka smekTpoxuMudeckoit kopposun. [laccuBanus MeramioB. Biausiare mpupoast
3alIUTHBIX MJIEHOK U pH-cpesbl Ha CKOPOCTh KOPPO3UU METANIIOB. AHOJHbBIE YCKOPUTEIH
KOPPO3HH.

3. Hust obpatumoii peakiuu 4HCI(r) + O3 (1) = 2H0(1) + 2Cly(T), AH%05= -112,4 k]JIk.
Kaxk moBiusitoT Ha paBHOBECHYIO KOHIICHTPAIIHSI XJI0pa: a) MOBBIIIEHUE TEMIIEpaTyphl; 0)
yBEIMYEHHUE 0OIIEeTo JaBJIeHUs; B) yBeJIHMUeHHEe 00beMa peakTopa’?

4. OmpenenuTs 3JIEMEHT, €CJIM OH HaXOAUTCS B 4 TIEpUOJIe 1 aTOM B HEBO30YKICHHOM
COCTOSIHUM MMeeT CIHH 2,5. YKa3aTh ero nojoKeHue B rpymie u noarpymnmne. Hazsath
3JIEKTPOHHOE CEMEMCTBO.

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

Kageopa 1IBIunX DK3AMEHAIIMOHHBINA BUJET N6

Hucyunauna Xumust

1. CaomnoBoe kBanTOBOE uncio. [Ipunnumn [laymu. EMkocTs aTOMHO# opOUTaiy, MOAYPOBHS,
YPOBHSI.

2. TennoBoit 3¢h(peKT XUMUUECKO peakuuu. DHTAIBIHA. DK30- U SHAOTCPMHUECKUE

peaKkIuu.



3.

C BbIIETICHUEM WJTU TIOTJIONICHUEM TeTUIa POTEKAET MPOIIECC Pa3I0KEHUSI HUTPATa KaJIHS
no ypaBueHnio 2KNO3 (k) =2KNO; (k) + O, (r)? OnpenenuTs TerioBou dpdext
peakiuu, eciu oopasyercst 67,2 1 KUCIOpoaa.

4. QOOpa3yercs I 0CaJ0K TPYJHOPACTBOPUMOTO COSAMHEHUS MTPU CMEUTMBAaHUH PABHBIX
o6wsemoB 0,0002 M pactBopoB AGNO3 u NaySOg.

5. Ilpm yBenudueHUU TeMIepaTyphl Ha 60°C CKOpPOCTb peakiuu Bo3pocia B 150 pas.
PaccuuTars TemneparypHbiii KO3(QQUIUEHT peaKkuu.

Kageopa NIBInX D3K3AMEHAIIMOHHBIN BUJIET N7

Jucyunauna XuMusi

1. Teopwus BaneHTHBIX cBs3el. [ mOpuan3anusi aToMHBIX opOuTaneid. Tumsl THOpUIN3aANN -
sp, sp?, sp®, spd, sp°d®.

2. Temnora. Pabora. Baytpennss sueprus. | 3aKoH TepMOIMHAMUKH.

3. PaccuuTaTh Kakoe KOJIMYECTBO TEIIOTHI BhIIEIUTCA IpH cropanuu 1 1 H,S mo peakuuun
2 H3S (1) + 3 O2(1) =2 H20(1) + 2 SO(T). Kak mpu 5T0M U3MEHUTCS BHYTPEHHSS YHEPTUS
CUCTEMBI?

4. Paccuurtarh pacTBOPUMOCTH B BoJie FES B MOJIB/JT U /71, €Clii TPOU3BEICHUE PACTBOPUMOCTHU COJTU
paBHO 5% 1078,

5. Hcxonnpie koHnenTpanun okcuaa azota(ll) u xmopa B cucreme 2 NO(T) + Cly(r) = 2 NOCI(r)
COCTaBIISIIOT cOOTBeTCTBEHHO 0,4 Monb/11 1 0,3 MOJIB/1. BEIYUCTUTE KOHCTAHTY PaBHOBECHS, €CITH
npopearupoaio 40% a3zota. Kak npu 5ToM U3MEHWIOCH AAaBJICHUE B PEAKLMOHHOM cocyae?

Kadgheopa 1153uX D9K3AMEHAIIMOHHBIA BUJET N 8

Hucuunauna XuMusi

1. DOnexkTpoHHas CTPYKTypa MHOTO 3JEKTPOHHBIX aTOMOB. [IpaBmiio Xynzaa. [locnenoBaTensHOCTD
SHEPreTHYECKUX COCTOsHUM aTtoMma . [IpaBuna Kneukosckoro.

2. DIeKTposu3 pacTBOPOB XJIOpUA0B. IlocienoBaTenbHOCTD AMEKTPOIHBIX PEAKLIUIL.
[lepenamnpsixeHue BeIIEIEHUS KUCIOPOAa U XJI0pa.

3. OOBICHUTH, MOYEMY OTOPBATh IIEPBBIM IEKTPOH OT aTOMa CEPHI JIErde, YeM OT aTOMa KHUCJIOpo/ia,
10 ecTh 1;° < I1O.

4. Paccuurtath KoHCTaHTY paBHOBecus K. peakuuu C (rpadut) + 2Cl, (r) = CCl, (1), eciiu ucxoanas
KOHIICHTpAI[Ks XJIopa cocranisiia 4,2 MOJIb/JT 1 K MOMEHTY paBHOBecus nipopearupoBaiio 40% ero
KoyimuyecTBa. Paccunrarh, Kak H3MEHUTCS NPU 3TOM JIABJICHUE B PEAKLIMOHHOM COCY/IE.

5. Ilo tabnuynabiM 1aHHBIM [IP KOMIIOHEHTOB ONpeneauTh HalpaBIeHHE PEaKIIMi HOHHOTO OOMeHa
CdS + Hg(N03)2 - Cd(N03)2 + HgS

Kagheopa T153uX DK3AMEHAIIMOHHBINA BUJET N9

Hucyunauna Xumust

1. ATomHBIC U HOHHBIE PaINyChl. 3aKOHOMEPHOCTHh H3MEHEHUS PAINYCOB B TIEPUOC U IMOATPYIIIIE.
OddexT NPOHUKHOBEHHUS 1 SKPAHUPOBAHUS.

2. Dnextponus. Karon. AHon. Dnexrponusepsl. DnekTpoius ¢ auadparmoil. [locnegoBarensHOCTD
3NEKTPOIHBIX MPOIIECCOB HA KaTOIE U aHOJIE.

3. C yBenuueHHWEM WU YMEHBIICHUEM SHTPOIIMH MPOTEKAET MPoIiecc 00pa3oBaHus XJIOPHUJIA JKee3a
(I1T) u3 mpoctsix BemtectB Fe(k) + %/,Cly(r) = FeCls(k)? Crioco6CTBYeT i MOBBIIICHHE
TeMIIepaTypbl NPOTEKaHUIO JaHHOTO npouecca?

4. Peaxnus npoTekaet 1o ypasuermio Ag,0(k) = 2Ag (k) + /,0,(r). Omnpegenuts HampasieHue
CMEIIEHUs paBHOBECHSI IIpollecca MPH MOBBIIEHNS AaBjieHus. Kak BiusieT moBbiieHue
TeMIIepaTyphl Ha CMEIIeHHe paBHOBecHs peakimu (AH’>0)?

5. OmpenenuTs THUII THAPOIH3a U KHUCIOTHOCTH pacTBOpoB coieit: NaNO,, Cr(NO3);, CH3COONa,

CUFz.



Kageopa 1IBInX DK3AMEHAIIMOHHBI BUJIET N 10

Hucyunauna Xumusi

1. Dueprust HOHM3ALUMU U CPOJICTBA K AJIEKTPOHY. 3AKOHOMEPHOCTh U3MEHEHHUS SHEPTUU
MOHM3AIMH U CPOJICTBA B MIEPUOJIE U MOATPYIIIEe, TPYIIIIE.

2. Durponwus. YpaBHenue boibiimana. 3aKOHOMEPHOCTH U3MEHEHHUS SHTPOITHUH.
CrangapTHas SHTPOMHMS BELECTBA.

3. C yBenmu4eHuEeM MM YMEHBIICHHEM SHTPOIHUH MTPOTEKAIOT MPOLECCHI:

2H,0(r) = 2Hy(r) + O2(1) ; CaO(x) + CO(T) = CaCOs3(k). OOBICHUTH XapaKTep
U3MEHEHHS SHTPOIIUH PEaKIIH.

4. Peakmus nporekaeT no ypapHeHuto CO (r) + H, O (1) < CO, (1) + Hy (D).
OmnpenenuTh B KAKOM HAMPABICHUH CMEILACTCS PABHOBECHE: @) ITPH MOBBIIIEHUH OOIIETO
JaBJieHUs; 0) BBEJICHUH KaTAJIU3aTOpa; B) YBEIMUYECHUU TEMIIEPATyphl (AHO>O)?

5. Kakoii 3neMeHT HaTpuil WM aTIOMUHHAN 00s1afaeT OOJIBIINM CPOACTBOM K JIEKTPOHY,
SHEprueil HOHU3ALKU U SJIEKTPOOTPULIATEILHOCTHIO. OTBET JaTh HA OCHOBE aHAIH3a
SHEPTUU DIIEKTPOHOB.

IlepeyeHb BONPOCOB U 3aJaHUU VISl OATOTOBKH K IK3aMEHY
(OIIK-1: MOIIK-1.2, UOIIK- 1.2):

1. OcHOBHBIE 3aKOHBI XMMHUU (COXPAaHEHHME MAacChl, IMOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
["a3oBble 3akoHBI (ABoraapo, MenneneeBa-Knamneiipona). Ilapuuanbhele qaBieHus ra3oB. 3aKOH
SKBUBaJIEHTOB. OCHOBHBIE MOHATHS XUMHUU (aTOM, XUMHUYECKUN JIEMEHT, U30TOIBI, MOJIEKYIA,
MOH, CBOOOHBIN pajinKai, MOJIb U SKBUBAJICHT).

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

Maccel. Yucno Asoraapo. OTHoOcuTeNbHas MOJEKyJspHas macca. Mousb. MosnspHas Macca.
OKBUBAJIEHTHI Pa3IMYHBIX KJIACCOB BEILIECTB.
2. TepmonnHamnueckas cucrema. Bunbl cuctem. CocTosiHMe cUCTeMbl. BHYTpeHHAsS dHEprus u
DHTANBNUA  CcHUCTeMBbl. [IpakTMdeckoe IpUMEHEHHE HSTHX Beau4MH. llepBelii  3aKoH
TepMOJMHAMMKH. OHTanbnus. TerioBele 3¢dextsl peakmuid Qv u Qp. DHI0O - H
HK30TEPMHUUECKUE PEAKIIUH.

Crannapthbele ycnoBusa. CranmapTHble cocTosiHMA. CTaHAapTHbIE SHTANbIUM 00pa3oBaHUs
MPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKAS BEPOSTHOCTbD.

3akoH ['ecca u ero cnencrus. TepmMoxumuueckre ypaBHeHHs. PacueT TerioBbeIX 3 QeKToB
XUMHUUYECKHUX peakiuil. DHTponus. Bropoii 3aKoH TepMOJUHAMUKHU. Y CIIOBUE CAMOIIPOU3BOJIBHOTO
IIPOTEKaHUs NPOLIECCOB U TEPMOJUHAMUUECKOE PABHOBECHE B U30JIMPOBAHHON CHCTEME. DHEprus
['nG6ca. YcnoBusi camMONpPOU3BOJIILHOTO MPOTEKAaHUS MPOLECCOB M PABHOBECHUS B 3aKPBITHIX
cucrtemax. a3oBble paBHOBECHS. OHEpreTHYecKas JauarpamMma peakiuu. TpeTuil 3aKoH
TEPMOJAMHAMHUKU. AOCONIOTHAs OHHTPONMS TPOCTHIX M CIOXKHBIX BEIIECTB. DHTPONHIHbBIE
JarpaMMbl MHIUBUAYaJIbHBIX BellecTB. Bo3pactanue (yObUIb) SHTPONUHM B 3aBUCHUMOCTHU OT
CTpPOEHHS BelIeCTB, NMpH (a30BbIX MEpexojax M B XHUMHUYECKUX peakuusx. CBA3b 3HEPruu
aKTUBAIMU C TEIIOBBIM 3 dexTom. OOpaTtumbie 1 HEOOpATUMBbIE MPOLECCH. Y CIIOBUS U3MEHEHHUS
HaIpaBJIeHUs OOpAaTUMBIX XUMHUYECKHUX peakuuil. DHTaNbIUUHBIA U SHTPONUNUHBIN (aKTOPBHI.
Temmneparypa naBepcun peakuuu. CBs3b cTanAapTHOH sHeprun [ n606ca peakiuy ¢ ee KOHCTAHTOU
paBHOBecHsl. 3aBUCUMOCTh KOHCTaHTHI paBHOBecHsS OT TeMmmeparypbl. CTaHgapTHas cBOOOJHAs
sHeprus ['mb6ca oOpazoBaHMs BELIECTB M pacyeThl CTaHAAPTHHIX dHepruil ['mb6bca XMMHUYECKHX
peaKkui.

3. Kuneruka xummuueckux peakiuil. CpeiHsii ¥ MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
TEeTEPOTCHHBIX peaKIui. 3aKOH AEHCTBUS MacC. 3aBUCHUMOCTh CKOPOCTH OT KOHIEHTpALMH
pearenToB. Ilopsakum peakuuu. KoHcTaHTa ckKopocTH. OHEprus akTUBALMU  IIpolLecca.
AKTUBHpPOBAaHHBIN KOMIUIEKC. AKTHBHBIE MOJIEKYJIbl (pacmpenencHue MakcBeia). DHeprus
aKTUBAlUU, [IEPEXOJHOE COCTOSHUE U aKTHBUPOBAHHBIM KOMIUIEKC Ha IIPUMEPE OJHOCTaAUMHON



peakuuu. BiusiHue TemmepaTypbl Ha CKOpOCTh xuMmuueckoi peakiuu. [Ipasuno Baurt-T'odda.
VYpaBHeHHe AppeHuyca. DHEprusi akTUBALUU W IPEIIKCIOHCHIMAIBHBIA  MHOXHUTEIb - HX
¢u3uueckuii cMpici. ['OMOreHHBIN M TeTeporeHHbI Karanu3. ['oMoreHHbIN Katanu3. BiusHue
KaTajn3zaropa Ha Oapbep mHpsMOW M oOpaTHOM Xumuueckod peakuuu. Karanns u xumuueckoe
paBHOBecHe. JIOCTOMHCTBA M HENOCTAaTKU 3TOr0 BUAA KaTaiu3a. ['eTreporeHHbId Karajau3 U €ro
ocobeHHocTH. [IpoMexXyTOUHbIE COEIMHEHHMs B TeTepOreHHOM Kartaiusze. JlocTouHcTBA M
HEJIOCTATKU TE€TEPOreHHOro Karainusa. BimsHue katanmusaTtopa Ha Egq M CKOPOCTH NIPSIMOU U
obpatHoit peakumii. I[lpuHIMI TOABMXXKHOTO (IMHaMu4Yeckoro) paBHoBecus Jle-lllarenbe.
OOparumble peakuuu. 3aKoH JeHCTBUS MacC M KOHCTaHThl paBHoBecusa K. m K, . Ux
COOTHOILIEHHE JJs1 TOMOTIEHHBIX ra3000pa3HbIX U KOHJEHCHPOBAHHBIX CHCTEM. MexaHu3M U
CTaJIMMHOCTD peakuil. MoneKyasspHOCTh (OPAIOK) 3JIEMEHTAPHBIX CTaAuil U quarpammbl Eakt-
MyTh MHOTOCTAIUMHON peakiuu. JIlumutupyromas craaus. CBsi3b KOHCTAHT CKOPOCTEH U SHEPrUi
aKTUBAIlMA TIPAMOM M OOpaTHOW XWMHUYECKOH pEaKUWHh COOTBETCTBEHHO C KOHCTAHTOU
paBHOBeCHsI U TEIUIOBBIM 3(PdekToM peakuuu. OCOOEHHOCTH TI'eTEPOr€HHOT0 PaBHOBECUS U
MaTeMaTUYECKOM 3alIMCH KOHCTAHT PAaBHOBECHUS T€TEPOrC€HHBIX XUMUYECKUX PEAKIIHM.

4. Teopust JIEKTPOIUTHUECKON Aucconmanuu Apperuyca. CTeneHb ¥ KOHCTAaHTa THUCCOIUAIUH.
Bunel xonnentpanwmii. Pacuer cremenu auccouuanuu U pH pacTBopoB Ha mpumepe CialbIx
KUCJIOT U OCHOBaHWH. Jluccommauus 3nexktponuToB. MonHoe mnpowusBeneHue Boawl. [llkama
KHUCIIOTHOCTH.. HelTpasibHble, KUCHbIE U 1ieouHble pacTBOpbl U uX pH. CriocoObl moaKUCIeHUS
W TOJIICTAaYuBaHUS  BOAHBIX  pacTBOpoB.  CrmocoObl  BBIpOKEHUS  KOHIICHTPAIIHA
(mponemoHctpupoBath Ha mpumepe H»SO,). Crymenyaras aguccouuanus 3JIEKTPOIUTOB B
pactBopax. KoHCTaHTBI AriCCONMAIINK KUCIOT U OCHOBaHUH. OCHOBHBIE, KICIIBIE U CPETHUE COJIU.

I'mpponus coneit. 'maponus coneil. CrteneHb M KOHCTaHTa rujposmsa. CryneHyaTslid
ruaponn3. BrausHue temrepaTypbl, pa30aBieHUs] W OJHOUMEHHBIX MOHOB Ha THAPOJIU3 COJICH.
Koncranra ruaponusa. pH cpeas! npu ruaponuse coneid. CIBUT paBHOBECHUS MTPU THIPOJIU3E.

I'eTeporenHoe paBHOBECHE OCAJOK - HACBIILICHHBIM pacTBOpP TPYAHO PACTBOPUMOTO
ANEKTPOJIUTA. MeXaHU3Mbl PACTBOPEHHSI HOHHBIX KPUCTAJJIOB U MOJISIPHBIX MOJIEKYI. JIBHxKyias
cuia nporecca pactBopenusi. ConbBatanus u ruapatamus. TemioBbie 3¢ (eKThl paCTBOPEHHS.

IIP. YcnoBuss OCaXIEHUS U PACTBOPEHUS BJIEKTPOIUTOB. HachlllEHHBIE, NTEPECHIIEHHbBIE U
HEHACBIILIEHHBIE pacTBOpbI cosieil. KoMriuiekcHble coenuHeHus. Jlucconmanus KOMIUJIEKCHBIX
COEIMHECHUM.

5. JIBOMHOW 3JIEKTPUYECKUI CIIOW U MEXAHU3Mbl BO3SHUKHOBEHHS CKayKa MOTEHIMala Ha TPAHUIIE
pa3nena  snekTpon/pactBop.  Bomopommsiii  snektpon.  CTaHmapTHBIE — OKHUCIHTEIBHO-
BOCCTAHOBUTEIbHBIE MOTEHUMANIBI. BUABI 3JIEKTPOJOB U MX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
MOTEeHIMANbl. YCIOBUSA OTOOpa OKHUCIUTENEH W BOCCTAHOBUTENEH MO 3HAYEHUSM CTaHIApPTHBIX
ANEKTPOJHBIX IMOTEHIUAIOB noaypeakiui. @opmyna Heprcera. KOHIEHTpalmOHHBIA 31EMEHT.
Cea3p DJIC ¢ u3meHeHweM dHeprud [ub0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peaKIMi. ['abBaHMYECKHE AIEMEHTBI. DJIEKTPOJNU3. 3aKOHBI AJIEKTPOIU3A
@apanes. Yucno Dapazaes. Beixoxg mo Toky. OTO0Op BEpOSTHBIX SJICKTPOAHBIX MOTypeakiuid Ha
OCHOBE 3HAQYEHUN HX ANEKTPOAHBIX MOTEeHIMaN0B. [lepeHanpsixenne. DIEKTPOIU3 ¢ HHEPTHBIMU
U pacTBOpUMBIMHU aHojgamHu. OOOCHOBaHWE BHIOOpA JIIEKTPOJHBIX MONTYPEAKIM Ha OCHOBE HUX
ANEKTPOIHBIX MOTEHIUAJIOB.

6.. Buapl xoppos3un. Koppo3uss ¢ BOZOpPOIHOW W KUCIOpPOAHOU aAemnonsipusanueid. CrocoObl
3alIUThl METAIVIOB OT KOPPO3HH

6. SAnepnas monens aroma. CTpoeHue sapa, MacCOBOE YHCIIO, MPOTOHBI, HEUTPOHBI. CTpoeHHE
atoma Bojopoja. [locrynatsl u Teopust bopa. Criektpsl atomoB. M3oTonsl. M300apbl. ATOMHBIE
Macchl 3JIEMEHTOB, BHECEHHBIE B IIEPUOJUECKYIO CUCTEMY.

OHepreTuyeckas CTPYKTypa aTOMOB. YpPOBHM U TIOLYPOBHM SHEpruu. BuIpoxaeHHbIE
coctostHus. Yncno AO Ha ypOBHSX U MOAYPOBHAX (B CIOAX M MOACTONX). [ 1aBHOE, OpOUTaIbHOE
YU MarHUTHOE KBAaHTOBBIE YHCJIA KAK XapaKTEPUCTHUKU COCTOSHMS DIIEKTPOHOB B arome. CnuH



n1ekTpoHOB. Ilpunnun Ilaymu. EMKOCTh  2J€KTpPOHHBIX YpOBHEH, momypoBHed u AQO 1o
snexktpoHam. I[IpaBwio I'ynaa. B3aumocBs3b KBaHTOBBIX uucen. [IpuHIMI HeONpeAeleHHOCTH
['eiizenOepra U BEPOSTHOCTHOE OIKCAHUE COCTOSIHUSL JJIEKTPOHOB B aToMmax. YpaBHEHHE
[lIpenunrepa. BomHoBas ¢yHKIUS. DIEKTpOHHOE 001aKo. I'paHnyHas MOBEpXHOCTh. [MOTHOCTH
BepoATHOCTH. DyHKIMSA paJuaJbHOIO PACHpPENENICHUs IUIOTHOCTU BEPOSTHOCTH. DJIEKTPOHHBIE
SHEPreTUYecKHe ypoBHU, IOAYpOBHH, aToMHble opouTanu. ®opma u opuentanus AO. OcHOBHBIE
1 BO30YXK/ICHHBIE COCTOSIHHSI aTOMOB. ATOMHBIE CIIEKTPhl Y YTO OHU OTPAXKAIOT?
MHoroanexkTpoHHbie aTombl. [lopsiaok 3acenenus ypoBHEH, noaypoBHel U AO 3jIeKTpOHaAMU.
[TpaBuno Xynnaa. IlpaBuna KieukoBckoro. IIpuHIMITEI 3amonHeHust OpOUTAIeH 3IEKTPOHAMH.
OcHoBHBIE U BO30YXJCHHBIE COCTOSHHUS aTOMOB. llepmonnueckuil 3aKOH M IMepUOIUYEcKast
cucrema MenneneeBa. Ilepuon, rpynmnel u noarpynnsl. CemeicTBa 371€MEHTOB. DJIEKTPOHHBIE
dopmynbl. [IpUuuHBI MEPUOIUYECKOTO HM3MEHEHHS] CBOWCTB 3JIEMEHTOB. [lepmonuyHocTs B
U3MEHEHUU  pPa3MEpPOB  aTOMOB, MX  HOHM3alMM, CpPOJACTBA K  JJIEKTPOHY U
3nekTpooTpunarenbHocTy. [llkana 3mekTpooTpunaTeIbHOCTH.
7. Ilpuposa XUMHYECKOM CBSI3H, YCIOBUE U CIIOCOOBI €€ BOZHMKHOBEHUS. J[JTMHA, yroi u sHeprus
cBs3u. OCHOBHbBIE TUIIBI XUMUYecKkor cBsi3U. MonHas cBsi3b. KoBanentHas cBsizb. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIA MEXaHU3Mbl €€ BOZHUKHOBeHUs. PaccnapuBanue 31eKTpoHOB. CriocoObl
00pa3oBaHUsl XUMUYECKOW CBSI3U M MEPEKPBIBAHUSA FIEKTPOHHBIX 00JIaKOB (ATOMHBIX OpOuTaieit).
G U T -cBa3u. OMHapHBIE U KpaTHbIE CBA3U. [lepekphiBaHNe U MPOYHOCTH (JIMHA) CBsI3U. MeTon
BaJIeHTHbIX cBsized. Teopuss rubOpunmzanuu. HampaBieHHOCTh M KpPaTHOCTh XHM. CBSI3H.
I'eometpus monekysn. CTpoeHUE U XUMUYECKas CBSI3b B COCAMHEHMSIX. MeTOol BaJIEHTHBIX CBSI3EH
WM CIMHOBAas TEOpUs BAJIEHTHOCTU. [IOJsApHOCTH CBS3M M MOJSAPHOCTH MOJIEKYJ. [[umnonbHbIE
MoMeHThl. Meton mosekynsapubix opoutaneit (MO JIKAO) B mpuioxeHuu K JBYXaTOMHBIM
MOJIEKYJIaM M MOJIEKYJIIPHBIM HMOHaM BOJOpPOJAA, KHCIOPOJa, a30Ta HX HOHOB M TeEJusl.
CaszpiBatoniue u pazpbixistomue MO. MonHas cBA3b, Kak KpalHUM Cilydail KOBaJEHTHOM CBS3H.
Merannuueckass cBA3b. BojoponHass (MeXMOJEKYIspHas W BHYTPUMOJIEKYJISIpHAs) CBA3b.
CrnocoObl ee BOZHUKHOBEHUS. BiusiHIEe BOJOpPOIHBIX CBSA3€HM Ha CBOMCTBA BEIIECTB (HA MpUMeEpe
BOJIBI).

Pernamenr MpoBEACHUA l'lpOMe)KyTO‘-IHOﬁ aTrrecranum B q)opMe KOMIIBIOTEPHOTO

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

[TonHbIi (POH OLIEHOYHBIX CPENICTB JAJIS MPOBEACHUS TPOMEXYTOUHOM aTTecTaluu B popme
KOMITHIOTEPHOTO TECTUPOBAHUSPA3MEIIEHB 0aHKE BOIPOCOB JaHHOTO Kypca auciuruinabl B CJ1O
Moodle / eLearningServer 4G DUOC HI'TYV.

B Xome moAroTOBKM K MPOMEXKYTOYHOH aTTeCTallMd OOYYaIOUIMMCS TPEIOCTaBIISIETCS
BO3MOXHOCTh IPOWTH TECT CAaMONPOBEPKU. TecT I caMONPOBEPKH MO JUCHUIUINHE pa3MeEIIeH B
CIO Moodle / eLearning Server 4G SUOC HI'TY B cBO60JHOM 1Sl CTYIEHTOB JIOCTYIIE.



YTBEPXIAIO:

Hupekrop uncrturyra AOuTd

« 7 202 1.

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSL TIOJITOTOBKY 0akajaaBpoB/ CHECIMATMCTOB/ MarucTpoB
Hamnpagnenue: {mudp — Ha3BaHue}

HamnpaBieHHOCTB:
dopma 00yueHuUs
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

a) B pabGouyro nporpamMmmy He BHOcATCS u3MeHeHus. [IporpamMmma akTyanu3upoBaHa s

20 r. Hayaja nOArOTOBKH.

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

Hayaja MOATOTOBKH):
1) ;

)
Pazpaboruuk (u):

(®UO, yueHas CTENCHb, yUCHOE 3BaHHE) « »

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

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolHii BhITycKatoen kaheapoi (naumerosanue) « »

Meronnueckuit otnen YMY: « » 2021 .

2021 r.
2021 .
2021 .



		2023-11-15T13:57:58+0300
	Ивашкин Евгений Геннадьевич




