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

1.1. Heabio (ueaiMH) OCBOEHHS IHCUMILUIMHBI «XHUMHUS» SABIsSeTCS (popMHUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUH, HEOOXOAUMBIX IIPU PEIICHUH IMPAKTUUYECKUX BOIPOCOB
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 HMCIOJIb30BAHUIO IMOJYYEHHBIX MPU U3YUYECHUU TUCHUTUIMHBI
«XUMHS» 3HAHWM, YMEHUH, HABBIKOB M KOMIETCHIMH MpU H3YYEHUH OOIICHAYYHBIX H
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

—-(popMupoBaHuEe HAaBBIKOB pabOThl B XMMUYECKOW J1aOOpaTOpHH, MPOBEIECHUSI HAYYHOTO
MCCJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

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

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

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas aucuuiuinaa (MoayJib) « XHMHSD BKJIKYEHA B 00s3aTeIbHBIN 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) oomenpodeccuonansubix (OIIK): OIIK-2.

Taonuua 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNJIUH,
dopmupyrouwux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNIUHAMU
KomnemeHyuio
COBMECMHO

OIIK-2 1 2 3 4 5 6 7 8

Xumusa v
(b1.b.2)

Haueprarenbnas
TEOMETpPHUSI U v v
MHXEHepHas

rpaguka (b.1.5.5)

Maremaruyeckuit v v
anamm3 (b.1.5.9.1)

OOBIKHOBEHHBIC
mudepeHIraIbHbIC v
ypaBuenus (b. 5.9.2)

AHanutnyeckas
reoMeTpust. JInneitHas v
anrebpa (b.1.5.9.3)

®usuka (b1. .5.10) v v v

Teopust pyHKIMH
KOMIUIEKCHOTO v
HepEeMEHHOTO
(b1.5.9.4)

Teopus BeposTHOCTEH
1 MaTeMaTUYeCKas v
cratuctuka (61.5.9.5)

Komnreroteprast
rpa¢wuxka (b.1.5.13)

[puxnagaas ¢pusuka
(b1.b.14)

Teoperuueckas
mexanuka (b1.5.15)




Haumenoeanue
OUCUUNIUH,
dopmupyrouwux
KOMNemeHyuo
CO6MECHHO

Cemecmpul, hopmuposanun Komnemenyuil OUCYUNIUHAMU

OIIK-2

MexaHuKa KUAKOCTH U
raza (b1.5.16)

Texuuueckas
TepMOJUHAMUKA
(b3.5.17)

Herpanuuuonssie u
BO300HABIISIEMBIE
HCTOYHHUKH
sHeprun(b.1.5.18)

dusnka cnenuanbHas
(atomnas) (b.1.5.19)

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

ONEeKTPOTEXHUKA U
ANIEKTPOHHKA
(b.1.5.24)

TeHHOMaCCO6M€H B
OHECPIreTUYCCKUX
YCTaHOBKax

(B.1. B.25)

SAnepuas ¢pusnka
(b.1.5.29)

Dusuka sIepHBIX
peaktopoB (b.1. 5.31)

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

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




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

Tabauua 2
Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICTBA
HHIUKaTOpa <
HanMeHOBaHUe IlOCTI/l)KeHEﬂ Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyTOoUHOM
KOMIICTCHIIMU KOHTPOJIHA arTreCcralmuun
KOMIICTCHIIMU
BJIAJIETb:
- (u3mKo-
MaTeMaTHYECKUM
YMETb: annapaToM pacyeTHo-
- HCTIOR30OBATE TEOPETUYECKHX
MATECMAaTHYCCKUEC METOIbI - KOHTpOHbHI)Ie
. METOJIOB AJIS
3HATH: B TEXHMYECKHUX . BOIIPOCHI K
HOIIK-2.1 . H3Y4YEHHs CBOMCTB
- BO3MOKHOCTH MIPUIIOKEHHSAX; oTYeTaM 1o
Ipumensem qbu3uj<o- COBPEMEHHBIX HCTIONB30BATH [UIA BELIECTB H NIPOLIECCOB | SopaTopHLIM
OIIK-2. Cnocoben mamemamudyeckuu annapam | yareMaTHaecKuX PpELIEHHs HPUKIIAIHBIX C X y4acTHEM, a6oTam
IPUMCHSTD npu peuienuu METOZIOB 33724 OCHOBHBIE - OCHOBHBIMH p3a AHIISL K
COOTBETCTBYIOIMH | coomeemcmeyiouux MOJIEJUPOBAHHUS 1 (usnyeckue u npueMamu 00paboTKu A
(1)I/I3I/IKO- npod)eccuoﬂaﬂbyblx 3a0ay 3KCIIEPUMEHTAIIBHOTO XUMHYCCKHEC 3aKOHBI U JKCIIEPUMEHTAJIBHBIX TACHMCHHBIM Bonpoc],l st
MaTeMaTHUECKUIL WCCNeA0BaHNs QU3UKO- | HOHATHS; JAHHBIX KogTPOHBHHM IHCEMEHHOIO
- aboTaM 1o
aHHapaT, METOIBI XUMHUYECKUX MTPOLECCOB BBIIOJIHATE PACYEThI C HpI/IKHa}:[HI)IMI/I p IK3aMEHA
HCIIOJIb30BAHUEM as3aciamM
aHaJM3a u MIPOTrPaMMHBIMHU pasit (28 OmeToB)
MOJIETTUPOBAHUS SKCIEPUMEHTABHEIX 1 Bonpocs! ans
? CIIPaBOYHBIX JaHHBIX CpeHCTBaMH u p A
TEOPETUYECKOTO U CpencTBaMu YCTHOTO
9KCIIEPUMEHTAIILHOTO KOMIBIOTEPHOH co0ece0BaHUS Ha
HCCIIeI0OBaHUs IpU rpaduKu 9K3aMeHe: OMIIETHI
peuennu 3HATB: BJIAJIETD: (28 Guieros)
NPO(eCCHOHANBHBIX - OCHOBHBIE MTOHATHUS U YMETh: - undpopmarueii o - Kontponsusle
3a4a4 (byHZ[aMeHTaHLHLIe - CUCTEMATU3UPOBAThL U Ha3HAYEHHUH U 00JIACTAX BOHpOC];,I K
HOIIK-1.2. Hcnonvzyem .
3aKOHBI XUMUU; aHaJIM3UPOBATh MIPUMEHEHHS OCHOBHBIX | oTyeTaM IO
MeMoObL ana3a U - TCOPETHYECKAE OCHOBBI | PE3YJILTATHI XMMHYECKHX | XHMHUCCKHX BEMECTB H | 13G0naTOPHBIM
MoOenuposanus OOIINX 3aKOHOMEPHOCTEH | AKCIIEPUMEHTOB, HX COCAMHCHHUIT; paboram
meopemu4eckoco u IMPOTEKAHUA XUMHUYECKUX Ha6J'IIO,IIeHPII>i, - MCTOAaMH O6pa60TKI/I 33 AHMS K
9KCNEPUMEHMATLHO2O peaxuuii, XuMHUYECKOH HU3MEpEeHU; pe3yibTaToB A
uccﬂeaogaHuﬂ npu pemeHuu TCPMOJUHAMUKHU, - BBIITIOJIHATD PACU€ThI C OKCIIEPUMEHTA, HTHCEMEHHBIM
- KOHTPOJIHHBIM
npOd)ECCMOHaijHblx 3a0a'~l KHMHCTHKH U KaTaJin3a, HCIIOJIb30BAHUEM HEKOTOPBIMU p
JJIEKTPOXUMHUUECKUX SKCHEPUMEHTANIBHBIX U | 3KCIIEPUMEHTAIbHBIMU paboram 1o
IIPOLIECCOB; CIPABOYHBIX JAHHBIX METOJAUKaAMU U pa3nenam
- BO3BMOXXHOCTH TEXHUKOU




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Kox v nanmenoBanue
HHIUKATOPA
JOCTHKEHH S

KOMIIETEeHIINH

IInanupyemMble pe3yJbTaThl 00yUeHHs 0 JUCHHUILINHE

OueHo4YHbIE CPeCcTBA

Texyuero IIpomeskyToUHOM
KOHTPOJIf arrecTauuu

COBPEMEHHBIX METO/IOB
(hU3UKO-XUMHYECKOTO
aHaNIM3a

HCCIIEI0BaHUI
MpOTeKaHHUs HPUZUKO-
XUMHYECKHX
MPOLIECCOB, HABBIKAMHU
H3MepeHHs] OCHOBHBIX
(DU3UKO-XUMHIECKHIX
apaMeTpoB




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OOmass TpyAOEMKOCTh JIMCHUMIUIMHBI COCTaBiisieT 4 3a4deTHBIX eauHul], 144 yacos,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

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

Buna yueOHo# padoThI

TpyaoémkocTs 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, KOHCYJIBTAINH 110 AUCHIHUTUINHE 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) (moxroroska)

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
Ilnanupyemble Konraxrnas
(KOHTpOJHpyeMBbIE) paGota 5 2 HaumeHoBaHue Peanmzanus HaumeHoBaHue
Pe3yJIbTATHI = . HCIOJIb3yeMbIX B paMKax pa3paboTaHHOro
OCBOCHMS: o ":f ol 2 ol 5 2 g AKTHBHBIX U IpakTnyeckoi DJIeKTPOHHOT0
xoa YK; OIIK; IIK Haumenosanue pasienos, Tem B Z g § ?i E E’ é Bun CPC HHTEePAKTHBHBIX NMOAr0TOBKH Kypca
¥ HHIAKATOPBI 5 E é E E E s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
JIOCTHKEHUSA % é‘% % = § l§ ~ TeXHO.]'IOFPIﬁlZ qacax) yacax)
KOMIeTeHIn i = ,% 2 é‘ 5|0 =
1 CEMECTP
Pa3znen 1 Benennie. OCHOBHBIE 3aKOHBI XUMUH
MOATOTOBKA K JIEKIIUSAM JIEKIUA-00BSICHEHHE C
Tema 1.1 Brenenne. OCHOBHBIE 3aKOHBI 1 1.2 (cr. 5-30); 2.1 YaCTHYHBIM
OIIK-2 XUMHUHA (cr.8-15) MPUBJICYCHHEM (HOPMBI
HOIIK-2.1 JTIUCKyCCUU, Oecebl
WOIIK-2.2 JladopaTopnasi pabora Ne 1.1 Pemenue 2 2 MOATOTOBKA K JIP
3aJ1a4 Ha OCHOBHbBIE 3aKOHbI XUMUH [3.1] ctp. 3-35
CamocTosiTesibHasi padoTa no 3
ocBoenmio 1 pazaena:
Hroro mo 1 pazmery 2 5
Pasnen 2 XumMuueckasi TEpMOANHAMUKA
Tema 2.1 OCHOBHBIC MTOJIOKEHUS, TIeKIHsA-00BACHEHHE C
OIK-2 5JI€MEHTBl XUMHYECKOH TepMOAUHAMUKH ) ) TZH(FZ??EOI;;H“HMM E;::Z:THW —
UOIIK-2.1 1 TeTToBbIE 3P (HEKTH XUMUIECKUX 2.1 (cr.8-15) CKyCoiL, Gece
HOIIK-2.2 peakiuit ’
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 K
OHTAKTHasl
(KOHTpOJIMpYyeMBbIe) paGora z 2 HaunmenoBanue Peanuzanus HaumenoBanue
pe3yabTaThl = e, HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
OCBOEHUS: o “:f ol 20|l 3 S AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
xox YK; OIIK; K Haumenosanne pasjien0s, Tem g Z g é 5&1 E E‘ 6“ Bun CPC HHTEePAKTHBHBIX MOArOTOBKH Kypca
1 HHIAKATOPBI Eh E é X E § s ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTh B | (TPYAOEMKOCThH B
IOCTHKEHHUS g §' L§ % ; § l§ ~ Texnonornﬁ12 qacax) qacax)
KOMIeTeHIn i = é 2 é‘ 8| O =
Tema 2.2 Durponus. Cs3b
TePMOANHAMUYECKHX ITapaMEeTPOB C
HarpaBieHue H PabounMH , ) ) rl“’zﬂ(“io‘;“gol‘) “Zeiu“"M
TeMIepaTypaMy XUMHYECKUX IPOLIECCOB (c1.8-15)
u (azoBbIx mepexoyoB. Pemenue 3anaq
o pazfeny 2
CamocrosiTesibHasi padora no 7
OCBOEHMIO 2 pazjesa:
Hroro no 2 pa3zaeny 4 3 7
Pa3nen 3 KuHeTnka XUMHUUECKHX MIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH JIeKLUSI-00BICHEHHE C
XUMHUYECKOH KNHETUKH. 3aKOH JEHCTBUS JaCTUIHBIM
MAacC ¥ SHEPTHs aKTHBAIUH TIPOIIECCA. TOATOTOBKA K JICKIWWSM | ripuBIieyeHneM Gopmbl
CraguitHOCTh U MOPSIIOK PEAKLITH 3 2 1.2 (cr. 5-30); AWCKyCCHH, Gece et
PAZIOK peakil 2.1 (ct.8-15)
BimusHEe TemiiepaTypsl Ha CKOPOCTh
OIK-2 XUMHYECKON peaKIiu
HMOMK-2.1 Tema 3.2 Karanurnueckue peakiuu. MOArOTOBKA K JICKIIMAM
WOIIK-2.2 I'oMOreHHBIN U IreTepOreHHbIN KaTalinu3 2 1 3 1.2 (cr. 5-30); 2.1
XHUMHYECKOE PABHOBECHE (ct.8-15)
rnojaroroska k JIP
JlaGopaTopHas padora Ne 3.1 1 2 [3.4] ctp. 3-17, 33-37
JIaGopaTopuas pa6ora Ne 3.2 Pemenne Cnava orderos k JIP,
3ana4d o teme 3. Caaga oT4eTOB 2 2 F;EE(ZTT;B?_;K; 3]
KonTtponsHas pabora ctp. 10-31
CamocrosTeabHasi padoTa no 9
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Bunel yueonoii padoTsl

IInanupyemsie K
OHTAKTHAs
(KOHTpoOJIMpYyeMBbIe) paGota z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl =E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHMS: © E ol 20|l 3 S AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
xox YK; OIIK; IIK Haumenosanne pasjien0s, Tem g Z g § 5&1 E E‘ 6“ Bun CPC HHTEPAKTHBHBIX MOATO0TOBKH Kypca
U HHIUKATOPBI Eh E é X E § 8 6 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
IOCTHKEHHUS g §' L§ % ; § l§ ~ Texnonornﬁ12 qacax) qacax)
KOMIeTeHIn i = é 2 é‘ 8| O =
OCBOEHMIO 3 pazaena:
Hroro mo 3 pazneny 5 4 9
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
TeMa 4.1 I[I/ICHepCHBIe CHCTEMEL IIOJATrOTOBKA K JICKIIUAM J'IeKL[I/ISI-O6'I>HCHeHI/Ie C
1.2 (cr. 5-30); 2.1 YaCTHYHBIM
PactBops! HeanekTpoauToB. CriocoOb 1 2
. (cr.8-15) MPUBJICYCHHEM (HOPMBI
BBIPAKEHUS] KOHLIEHTPALUM. JHCIyCCHH, GeceH
Tema 4.2 PacTBOpHI 2JIEKTPOIHUTOB. MOATOTOBKA K JIEKIIHAM
OCHOBHBIE XapaKTEPUCTUKH 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-2 pacTBopax 3JeKTpoauToB. Pemienue [3.5] cTp. 26-32
HOIIK-2.1 3aj1a4
NOIIK-2.2 Tema 4.3 ['ereporenHoe paBHOBecHE B
pacTBOpax IEKTPOIUTOB. TOATOTOBKA K JICKIIAM
1 2 1.2 (cr. 5-30); 2.1
PacTBOpUMOCTE 1 IpOU3BECHNE (c1.8-15)
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

Ilnanupyemble Konraxrnas
(KOHTpOJHpyeMBbIE) paGota ® o HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
<
Pe3yJIbTATHI = E o HCIOJIb3yeMbIX B paMKax pa3paboTaHHOro
OCBOCHMS: £ o]l 5 e AKTMBHBIX U IpakTnyeckoi DJIeKTPOHHOT0
HaumeHoBaHuUe pa3aenos, TeM g 2228|287 Bun CPC
koa YK; OIIK; IIK ’ =: §_ g =‘ﬁ g 5 6“ A HHTEPAKTHBHBIX MOJArOTOBKHU Kypca
M HHIUKATOPBI E = E E E § s 6 o0pa3oBarelibHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
g | =o| g 2 .12
JOCTHKEHUsI £ 18s 2 E| = S = TeXHOJI0Tui yacax) yacax)
. S
KOMIIeTeH M i = é = é‘ SO =
Pasnen 5 Dnexrpoxumust. Kopposust u 3amnura MeTauioB
IIOATrOTOBKA K JICKIIHUAM
Tema 5.1 OxucnuTenbHO- A H
2 2 1.2 (cr. 5-30); 2.1
BOCCTAaHOBUTEJbHBIE PEAKLIUU (c1.8-15)
Tema 5.2 XuMHU4YecKrue HCTOYHHUKH TOKa
(TarpBaHUYECKUE SJIEMEHTHI,
IIOJATrOTOBKA K JICKIIUAM
AKKYMYJISITOPBI, TOTUIUBHBIC 3JICMECHTHI) A t
2 1 1.2 (cr. 5-30); 2.1
U IpUHOUTH UX padoTsl. DJ1C n (c1.8-15)
3JIEKTPUUYECKAST EMKOCTh XUMUYECKUX
HMCTOYHUKOB TOKA
Tema 5.2 DneKTpOJHBINH OTEHITAAI. Mozenuposasue
o IIOATrOTOBKA K JICKIIHUAM
OIK-2 Bonoponsslii anexktpoa. YpaBHeHHE 1 » 12 5.30): 2.1 HpOU3BOACTBCHHBIX
H P > 2 (et 5-30); 2. MPOLIECCOB U CUTYAIUH
HOTIK-2.1 epHcTa. Psi HanpshKeHWi MeTaioB. (c1.8-15)
HOIIK-2.2 Pa3HOBUIIHOCTH ANEKTPOIOB
Tema 5.3 DneKkTpoau3 pacijiaBoB U MOJTOTOBKA K JIEKIHSM
BOJIHBIX PACTBOPOB C paCTBOPUMBIMH U 2 1 1.2 (cr. 5-30); 2.1
MHEPTHBIMH 3JIEKTPOIAMHA (ct.8-15)
Tema 5.4 3axons! Dapazest.
IIOATrOTOBKA K JICKIIHUAM
HanpsbkeHue pasiioxxeHus. Beixon o A :
1 1 1.2 (cr. 5-30); 2.1
ToKy. [lepeHanpskeHue dIeKTPOIHBIX (cr.8-15)
MPOLIECCOB
MMOATrOTOBKA K JICKIIUAM
Tema 5.5 OcHOBHbBIE BUABI KOPPO3UHU.
ppo3! 1 1 | 12(er530):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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Buasbl yueoHoii padoThl
Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota z a HaumenoBanue Peanuzanus HaumeHnoBanue
Pe3yabLTaTHI = e, HCTIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
OCBOCHMS: © E ol 20|l 3 S AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
xox YK; OIIK; K Haumenosanne pasjien0s, Tem g Z g é 5“1 E E‘ 6“ Bun CPC HHTEPAKTHBHBIX TOATOTOBKH Kypca
1 HHIAKATOPBI 5 E é L E E s ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTh B | (TPYAOEMKOCThH B
IOCTHKEHHUS g §' L§ % ; § l§ ~ Texnonornﬁ12 qacax) qacax)
KOMIeTeHIn i = é 2 é‘ 8| O =
Koppo3uu Metamnos. Kopposus ¢ (cr.8-15)
BOJIOPOJHOM U KUCIOPOJAHOM
Jenonspusanueid. Meroasl 3alIUThI
METAJIJIOB OT KOPPO3HUH
CamocrosTeabHast padoTa 1o 10
OCBOEHMIO 5 pazgena:
Hroro mo 5 pasaeny 8 10
Pa3nen 6 Teopus crpoenus atoMoB u [lepuonnyeckuit 3akoH
IIOJATrOTOBKA K JICKIIUAM
Tema 6.1Teopust cTpoeHus atoma ) [2')12] (cr. 16-63): ;1
BOJIOPOJIA M CLICKTPBI aTOMOB (c1.8-15)
JladopaTopHasi pa6ora Ne 6.1Pemenue 2 2 MOJTOTOBKA K 3aHATHIO
3aJ1a4 110 CTPOEHUIO aTOMa [3.9] cTp. 3-6
JICKIUA-00BACHEHHE C
OIIK-2 IIOJArOTOBKA K JICKIIUAM SACTHHBIM
HMOIIK-2.1 Tema 6.2 MHOr031€KTPOHHBIE ATOMBI 2 2 1.2 (cr. 5-30); 2.1 T p—
HOIIK-2.2 (cr.8-15) JIUCKYyCCHH, Oecebl
JIaGopaTopuas pa6ora Ne 6.2 Pemenne TOATOTOBKA K 3AHATHIO
3afau Ha [TeprHouuecKuii 3aK0H HM. 2 2 1[130'/:91100:21;111-? <P
J.N. MengaeneeBa. KonrponbsHast pabota [3.10] c1p. 4-16
o IMOATOTOBKA K JICKIIMSIM
Tema 6.3 [leproguuecknii 3aKOH UM. 5 1 1‘2)1( 1. 5-30); 2.1u
.. Mengeneena (c1.8-15)
CamocTosiTesibHasi padoTa nmo 7

0CBOEHMIO 6 pa3aeja:
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Bunel yueonoii padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl =E HCI0JIb3YeMbIX B paMKax pa3paGoTaHHOTO
OCBOCHMS: © E ol 20|l 3 S AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
ko1 YK; OIK; K HanmenoBaHne pa3gesnoB, TeM g_i 2 s é gi E E é Bua CPC MHTEPAKTHBHBIX —— xypea
1 HHIHKATOPBI = E é X E E s ?3 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
MOCTHKEHHU ST g §L§ % E § l§ ~ TeXHOJIOI‘I/Iﬁlz qacax) qacax)
KOMIeTeHIn i = é 2 é‘ 8| O =
HToro no 6 pazneny 6 2 7
Pasnes 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJI
Tema 7.1 Xummueckas cBA3b U CTPOCHHUE TEKIUA-00bACHEHHE C
OIIK-2 MoJieKyJl. MeTos BaleHTHBIX CBA3EH, 5 ) Fz()ﬂlli(zT::K:9If8g)e.K[L[2H§]l\d 4aCTHYHBIM
HNOIIK-2.1 Teopus THOPUAU3ALUHI, METO ' : T TIPUBIICYCHHEM HOPMBI
VOIIK-2.2 MOJIEKYJISIPHBIX OpOuTanei (cp. 69-150) AMCKYCCHH, Becesbl
Tema 2.2 MexMomneKysipHbIe TTOATOTOBKA K JICKHIAM
B3aUMOIEHACTBUS . ! 1.2 (er. 5-30); 2.1
(ct.8-15)
Hroro no 7 pazneny 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 JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

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

Koa n
HAaNMMEeHOBaHHe
KOMIIETEHI[MH

Koax 1 HamMeHOBaHHe

HHAUKATOpA TOCTHKCHUSA

KOMIICTCHIIMH

Kputepun ouennBanus pe3yjibTaToB 00y4eHUsI

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

OT Max pPEUTUHIOBOM
OLICHKH KOHTPOJIA

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

OT Max pEeUTUHTOBOU
OLICHKH KOHTPOJIA

Onenka
«xopomuio» /
«3a4TEHO»
75-89%

OT Max pPEUTUHIOBOM
OLICHKH KOHTPOJIA

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

OT Max PEUTUHTOBOM
OLICHKH KOHTPOJIA

OIIK-2. Cniocoben
MPUMCHATH
COOTBETCTBYIOINI
¢$usnKo-
MaTeMaTHYeCKHi
anmapar, MeTOIbI
aHanu3a u
MO/JICITUPOBAHHS,
TEOPETHYECKOTO U
9KCIIEPUMEHTAIBHOTO
UCCIIENOBAHUS IIPU
peleHun
poheCCHOHATBHBIX
3amaq

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

He cniocoGeH ycBOUTH METOIbI
00pabOTKH IKCIIEPHUMEHTAIBHBIX
JIAHHBIX, B TOM YHCIIC
CTAaTUCTHYCCKHUE; TPABUIIA
HpeCTaBICHHS
9KCIEPUMEHTAIBHBIX TaHHBIX.
Ilonspumerpuueckue,
30yJUTHOCKOTTMIECKHUE,
KaJIOPHMETPHYECKHUE,
ANEKTPOXUMHICCKHE METO/IBI
HOJTy4eHUST (PUBUKO-XUMHYCCKHX
JAHHBIX MPU PEIICHHN
TEPMOJMHAMUYECKHX,
KUHETHYECKHX M IPYTUX 3a1au
XUMUH

Ciabo 3HaeT METOJIBI
00paboTKu
9KCIEPUMEHTAJIHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
MpaBHJIa MPEACTABICHHS
IKCIIEPUMEHTAIBHBIX TaHHBIX.
[lonspumerpuueckue,
30yIUTHOCKOTIMYECKHE,
KaJIOPUMETPUUYECKHE,
JNEKTPOXUMHYCCKHE METO/IbI
TIOJTy4eHUs! (PU3HUKO-
XAMHYECKHX JaHHBIX [IPH
PpelIeHIH TePMOANHAMUIECKHX,
KAHETHYECKUX U JPYTHX 3a/1a49
XUMHH.

3HaeT MeToIsI 00paboTKN
IKCIIEPUMEHTAIIBHBIX
JTAHHBIX, B TOM YHCIIe
CTaTHCTUYECKHE; TPaBHIa
HpeCTaBICHHS
IKCHEPUMEHTAIBHBIX
JTAHHBIX.
[onspumerpuueckue,
30yJUTHOCKOTTMIECKUE,
KaJIOpIMETPUIECKHE,
ANEKTPOXHUMHUYECKUE METOIBI
HOTy4YeHUs (HH3HKO-
XUMAYECKUX JTaHHBIX IIPU
pelieHun
TEPMOIMHAMUYECKHX,
KUHETHYECKHX U JAPYTHX
3a/1a4 XUMHH

YBepeHHO 3HAaeT METObI
00paboTKH
9KCIEPUMECHTAIBHBIX JAaHHBIX, B
TOM YHCIIE CTATUCTHYECKHE;
MpaBHJIa MPEACTABICHHS
IKCIIEPUMEHTATBHBIX JaHHBIX.
[onspumerpuueckue,
30yJUTHOCKOTTMIECKUE,
KaJIOPUMETPHYECKHE,
ANMEKTPOXUMHYCCKHE METO/IBI
MOJTy4YeHUs (HPH3HKO-
XUMHYECKHX JAHHBIX [PH
pelIeHNH TePMOANHAMHIECKHX,
KAHETHYIECKUX U JPYTHX 3a/1a49
XUMHA

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

He Bnaneer TeopeTndeckum
MaTepHaIoM 110 JUCIUILTHHE
XHUMHS1; HE 3HAeT METO/I0B
IUIAHUPOBAHUS SKCIIEPHUMEHTA 1
METO/I0OB 00paOOTKHM pe3yIbTaToOB
9KCIIEPUMEHTA; HE BIAJICCT
(hu3HKO-MaTeMaTHIECKIM
anmnapaToM; He yMEeT COCTaBIIATh
IUIaH MTPOBEACHHS SKCIIEPUMEHTa U
OCYIIECTBISITH 00pabOTKY U
AHAJIU3 PE3yJIbTATOB
IKCIEPUMEHTOB; HE yMeeT
CaMOCTOSTEINILHO pellaTh
KOHKPETHBIC 33/1a4l U3 Pa3IHIHbIX
pa3/IenoB XUMUH

[ToBepxXHOCTHO 3HaeT
TEOPETHYECKHH MaTepua, He B
NIOJTHOM 00BbeMe 3HAeT METOIbI
TEOPHH TUTAHUPOBAHHUS
9KCTIEPUMEHTA; HE B ITOJTHOM
o0beMe 3HaeT METOAbI aHAITN3a
1 00paboTKH Pe3yabTaTOB
9KCIEPUMEHTOB; HE B IIOJTHOM
oObpeMe BrasieeT GU3UKO-
MaTEMaTH4YCCKUM armnapaTtom

Xopor1o 3HaeT
TEOPETUUCCKUI MaTepUal, HO
B OT/IENIbHBIX Pa3zenax
JIOTYCKaeT HETOYHOCTH;
3HAET METO/IBI TEOPUH
TUTAHUPOBAHHUS
IKCTIIEPUMEHTA; 3HAET
METO/IbI aHATN3a U
00pabOTKH pe3yIbTaToB
9KCIEPHUMEHTOB, HO HE
BCer/la BEPHO UX MPUMEHSIET;
BJajJieeT (PH3HUKO-
MaTeMaTHIECKUM allapaToM

OTIUYHO 3HACT TEOPETUICCKUI
MaTepHaT; 3HaeT METOIbI
TEOPHH TUIAHUPOBAHHUS
IKCIIEPUMEHTA; 3HACT METObI
aHaJm3a U 00paboTKU
PE3yIbTATOB HKCIIEPHMEHTOB;
BJIaJieeT (PH3HUKO-
MaTeMaTHIECKUM allapaToM
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas quTepaTypa, nevyaTHbie 3AaHus 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. O6miast u Heopranuveckass xumusi: YueOnuk s By30B / 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 S1.A. O6mas u Heopranuueckas xumus: YueOnuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnipaBouHo-OubOmorpadgpuyeckas aureparypa

2.1 Haymo B.M. Atom. Xumuueckasi CBs3b M CTpOEHHUE BeliecTBa: MoHorpadus/ B.U.
Haywmos, I'.A. Ilaamuesa, JI.H. Yereipboxk, XK.B. Manynesuu //H. Horopox, H['TY um. P.E.
AnekceeBa. — 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 YKa3aHusi, pCKOMECHAAUUHU U APYIrue MaTepuajbl 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 TUCIUIIMHE:

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 CHEIUAIbHOCTEN JHEBHBIX, BEUEPHUX U 3a04HBIX (GOpM 00yUEHUS
/ AJL Tankun, A.Jl. CamconoBa, T.B. CazontbeBa // Hwxumit Hosropox, HI'TY um. P.E.
AnexceeBa. 2018. - 19 c.

3.2. HaymoB B.1. DnemeHTH XUMHUYECKONH TEPMOAMHAMUKHU B Kypce 00Iel XUMUU: METO/.
yKa3aHMs K J1a00paTOpHBIM M MPAKTUYECKUM 3aHATHSM 10 Kypcy OoOLIied XUMHMU Ui CTYJICHTOB
XUMHUYECKUX U HEXMMUYECKUX CHEeLUAIbHOCTEH AHEBHBIX, BEUEPHUX U 3a0YHBIX (DAKyIbTETOB /
B.U. Haymos, XK.B. Manynesuy, I".A. [Tannuesa, T.B. CazontseBa / H. Horopon, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. Bbopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX DPEaKIIHii:
METOMYECKHE YKa3aHHsl ISl IPOBEACHUSI 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 3aHATUH MO Kypcy OOIIed XMMHUU Ui CTYIEHTOB



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

3.5. CamconoBa A.Jl. PacTBOpBI 3JIEKTPOIUTOB: YyU€OHO-METOI. TOCOOUE K MPAKTUYECKUM
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. bopucora, A.JI. I'ankun, A.B. bopucos // Hwkuuit 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 HEXUMHUYECKHUX CHEIUAITBHOCTEH THEBHBIX, BEUSPHUX U 3a09HBIX (opM 00ydeHHUs/
A Jl. CamconoBa, A.JI. I'ankun, T.B. Ca3onteeBa / H.Horopoa, HI'TY um. P.E. Anekceesa.
2012. 36 c.

3.7. bopucoB A.B. KoHTposbHbIE 3aJaHHs 1O TE€ME PACTBOPBI: METOJ. YKa3aHWsS s
MPOBEJCHUS TEKYLIEro KOHTPOJSI MO Kypcy oOmeld 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.
Anexceena. 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.JlI. Camconosa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52c.

3.9. CmupnoBa JILA. CtpoeHue aroma: METOJAMYECKHE YKa3aHUsl K IPAKTUYECKUM
3aHATUAM [0 Kypcy OOmedl M HEeOpraHM4ecKoW XHMHH JUIsl CTYIEHTOB XHUMHUYECKUX U
HEXMMHMUYECKUX CHelHaTbHOCTeH THEBHOUM U BeuepHel ¢opm oOydenus / JI.A. CmupHoBa, XK.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
MIPOBEICHUSI KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB IO KypCy OOIIeH XHMHH JJiS CTYACHTOB
XUMHUYECKUX U HEXUMUYECKHUX CIEIUATBHOCTEH THEBHBIX, BEUEPHUX U 3a0UHBIX (hOpM 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. Xumuueckasi CBs3b: METOJ. yKa3aHUs K MPAKTHUYECKUM 3aHATHSIM IO
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 pEeKOMEHAALMKA IO OpTaHM3allH ayAUTOpHON paboThl. [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 Meroanveckre PEKOMEHAAIMU 10 OPraHU3aldd 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 nocobue «lIpoBenenue 3aHATHI ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (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 JUCHMIUIMHE  O0OeCreYeH HEOOXOAMMBIM  KOMIUIEKTOM
JIMIIEH3UOHHOTO U CBOOOJHO PACIPOCTPAHSIEMOr0 MPOTPAMMHOTO OOECIICUCHHsI, B TOM YHCIIE
OTEUYECTBEHHOTO IMPOMU3BOJCTBAa (COCTAaB MO JUCUUIUIMHE ompeaeneH B Hactosed PIIJ] u
MO/JIC)KUT OOHOBJICHUIO IMPU HEOOXOIUMOCTH ).

7.1. Ilepeyenr pecypcoB HH(GOPMAIMOHHO-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 pocryma: 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 odecmeyeHHsi U 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/

Taonuuya 8 - Ilepeuenv npocpammnozo odecneuenus

IIporpamMmmHoe o0ecneueHue, MCNOJIb3yeMoe B IIporpammHoe o0ecnieyeHue
YHUBEPCHUTETE HA IOTOBOPHOM OCHOBE CBO0OTHOT0 PACNPOCTPAHEHUS

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Open Office 4.1.1 (nuueH3us
Premium, morosop NeTr113003 ot 25.09.14) Apache License 2.0)



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

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHTETE HA I0OTOBOPHOI OCHOBE

IIporpammHuoe obecnieuenmne
CBO0OOJHOI0 pacnpocTpaHeHus!

Adobe Acrobat Reader
(FreeWare)

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

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

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (nmumen3ust No 43178972)

Windows XP guir. Ne 65609340

Office 2007 . Ne 43178971

Microsoft Windows XP Professional (siumiensus Ne 43178980)

MicrosoftOffice 2007 (nuuen3us Ne 44804588)

1C mpeanpusitre 8.1 (TUIEH3MOHHOE COTJIAIICHHE
No800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (;muniensust Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

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

Texoskcnept (Jorosop Ne100/860 ot 22.12.2016)

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

B nmaHHOM pa3zene MOryT OBITh NMPHBEICHBI PECYPChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TOJNE3HYIO JIs Kypca WHPOpPMAlWio, B T.4. CTATUCTHYECKUE WJIM CIPABOYHBIC
JTaHHbIE, y4eOHbIC MaTePHAaIIbl, OHJIAWH KYPCHI U T.JI.

Tabnuua 9 - Ilepeuenv cospemeHHbIX NPOPECcCUOHATLHBIX 0a3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
HocTyn k pecypcey (yaajieHHbI
e HanmenoBanue npogeccuoHajabHON 0a3bl JAOCTYIH ¢ YKa3aHueM
" | HaHHBIX, ”HGOPMAIMOHHO-CIIPABOYHON CHCTEMbI CCBIIKH/IOCTYN U3 JIOKAJbHOM
CeTH YHHUBEPCHUTETA)

1 baza  jgaHHBIX ~ CTaHAapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHas 0a3a  u30paHHBIX  cTaTe MO .

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

3 EnuHblii apXyuB S)KOHOMUUYECKHX U couuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3zpi  mannpix  HammonaneHOTO  coBeta Mo

4 . http://www.ncva.ru
OIICHOYHOM JAESITENIbHOCTU
CnpaBouHas MpaBoBas cucrema .

5 JIOCTYII U3 JIOKAJIbHOM CeTH
«Koncynprantllirocy
NudopmanmonHo-cripaBoyHas cucTeMa N

6 JIOCTYII U3 JIOKAJIbHOW CeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1J1s1 UYHBAJINJAOB U JINIL C OB3

B Tabn.10 ykazaH mepedeHb

O6p&30BaTCJIBHBIX peCypCoB,

UMeroImux  (HopMBl,

aJanTUPOBAHHBIC K OTPAHWYCHHUSM WX 3JI0POBBS, a TAK)KE CBEICHHS O HAIWYUU CIEIHATbHBIX
TEXHUYECKUX CPEICTB OOy4YeHUsS KOJUIEKTHBHOTO M HWHIAMBUAYAIBHOTO ToNb30BaHusA. [lpu
3arMoJHEHNN TaOJMIIBI MOXKET OBITh MCIOJIb30BaHA HHGOpPMAIIUs, pa3MEIICHHAs B IOJpa3ieie



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

«/locTtynnas  cpena»

CIICUAJIU3UPOBAHHOI'O

paszzaena

cauTta

HI'TY «Csenenus 00

obpasoBatenbHOM opranusarme» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazosamenvhule pecypcot 01 uneanuoos u auy ¢ OB3

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

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

MOJIbL30BaAHUSA

1 ObC «KoHCYIbTaHT CTYJICHTA»

03BYUYKa KHHT U YBeJIHMYeHHe mpudra

9BC «Jlaup»

CHEeUaIbHOE MOOWIBHOE NPUIIOKEHHE -
CHUHTE3aTOp pe4H, KOTOPHIii

2
BOCIIPOU3BOAMT TEKCTHI KHUT U MEHIO
HaBUTallUU
3 OBC «¥Opaiit» BepcUs IS CIA00BUISIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JISA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

Y4eOHbBIC ayqUTOPUH JIJIsI TIPOBEICHUS 3aHATHH 10

JUCHUIIIIMHC, OCHAIlICHBbI

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

JTAHHOM pa3Jielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHul 071t CAMOCHOAMENbHOI
padomul cmyoeHmoe no OUCYUnIuHe

HaumenoBanue .
P — OcHalleHHOCTh AyIUTOPHid IlepeyeHb JMLIEH3MOHHOTO
y pm NoOMelleHuil U MoMeleHn i NMPOrpaMMHOI0 o0ecreYeHusl.
Ne NoOMeleHn i s .
N JUISI CAMOCTOSITEILHOM PexBU3UTHI NOATBEPKIAIOIETO
CaMOCTOATEJIbHOM
padoThI AOKYMEHTAa
padoThI
1. Tocka memnoBas - 2 ImiT.
2. Cronbl TabopaTopHbIC
(pabouee MecTo cTyneHTa) Ha 30
qen.;
3. Pabouee mecto
6261

yaeOHast ayJUTOPHS IS
MIPOBEICHUS TPAKTHYESCKIX
1 Ta0OPaTOPHBIX 3aHATHH,
TPYIIIOBBIX H
WHIUBUAYAITEHBIX
KOHCYJIbTalluH,
TEKYIIET0 KOHTPOJIS 1
IIPOMEXKYTOUHOMI
aTTectauuu (kadeapa
"IIpon3BoACTBEHHAS
0e30IaCHOCTD, YKOJIOTHS U
xumus" r. Huoxauit
Hogropon, , Kazanckoe m1.,
12)

MpernoaaBaTess — 2 1IT.;

4. Bertsokable mkadbl - 2 T,
5. O6opynoBaHue s
MPOBEACHUS Ta00PATOPHBIX

3aHATHN M0 JTUCIUTIINHE XUMUS:
mKkag CyNIMIbHBIN - 2 IIT.,
UEKTPOXUMHUUECKUE TUCHKH TS
n3Mepenus 3JIC xuMuueckoro
9JE€MEHTa - 3 IIT.,

JJIEKTPOIU3EPHI - 4 mIT.,

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

BEChI aHAJIMTUYCCKHUE 4 IIIT.,
muctuistop J19-10 - 1 .,
KoJIOOHarpeBaTesv — 3 IIT.;
BOJIETMETPHI IippoBbie B7-38 — 3 miT.,
BECHI TEXHUUECKHE — 2 MIT.,

Tabnune! Menzaeneesa- 4 mir.,
nabopaTopHas XUMUYECKasi TOCy/a 1
PEeaKTHBBI

Ha0op yueOHO-HarIAHBIX TOCOOHI



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

HaumenoBanue
ayAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
NOMelleHui ¥ MOMeIleH i

IIepeyeHb JTMIEH3MOHHOTO
NMPOrpamMMHOI0 o0ecreYeHus.

Ne NoMeleHn | s .
N JJIs1 CAMOCTOAITEILHOM PexBU3NTHI NOATBEPKIAIOILETO
CaMOCTOATEJIbHOM
padoThI JOKYMEHTAa
padoThI
6147

yueOHast ayJUTOPUS IS
MPOBE/ICHUS 3aHATUI
JIEKIIMOHHOTO 1
CEeMHMHapCKOTro THIIA,
TPYIIIOBBIX H
WHINBUAYAIEHBIX
KOHCYJIbTaluH,

2 TEKYILEro KOHTPOJIST 1
MIPOMEXYTOUHOM
arrectannu (kadenpa
"IIpousBoacTBEHHAS
0€30IacCHOCTD, YKOJIOTHS U
xumus" . HuokH##
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

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

4. TlepcoHaTIBHBIN KOMIBIOTEP

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

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

6265
yuebHas ayJUTOpuUs IS
MPOBEACHUS 3aHATUN
JIEKIIHOHHOTO U
CEMHHAPCKOr0 THIIA,
TPYIIIOBBIX H
WHINBUAYAIEHBIX
KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
"IIpousBoacTBEHHAS
0€301aCHOCTb, YKOJIOTHS U
xumus" r. Huoxuui
Hogropon, Kazauckoe 1.,
12)

1. Jlocka menoBas - 1 mrT;

2. Tabnuna JI.U. Menneneena - 1
IIT.

3. Pabouee MecTo mpemnoaBates
4. PaGouee mecTo cryneHTa - 42
Yelr.

9. METOAUMYECKHUE PEKOMEH/JIALIUN OBYYAIOLIUMCH
1O OCBOEHUMIO JNCHUITJIMHBbI

9.1. O0mme MeTOAMYECKHME PEKOMEHAALMH /UIA OO0YYalOIIMXCS 10 OCBOCHHUIO
AUCHUILINHBI, 00pa3oBaTe/IbHbIe TeXHOJIOTHH

Z[I/ICL[I/IHJ'II/IHa peaIn3yeTCA nmocpeaACTBOM IMPOBCACHUA KOHTaKTHOM pa6OTBI C

oOyyaromuMucs (BKJIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTakTHas paboTa MOXeT ObITh ayIMTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B
AJIEKTPOHHON WH(pOpPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (mainee - OUOC). B
CIy4yae TPOBEJEHUS YacTU KOHTAKTHOW pabotel mo auctumimae B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4YeOHBIX 3aHATH), TPYIOEMKOCTh KOHTakTHOW paboTel B DMOC sKkBUBaNEeHTHA
ayIUTOPHOU padorTe.

[IpenogaBanne  QUCLUILIMHBEI
00pa30BaTeNbHbIX TEXHOJIOTHUA:

-0aNbHO-PEUMUH206a51 MEXHONI02US OYEHUBAHUA(NPU HATUYUL),

- KOILOKEUYM,

- KOHMPONbHAS paboma,

- mecm;

BCACTCA C MNPUMCHCHUCM CJICAYIOMIUX BUJ0B



- omuem no 1a60pamopHuiM pabomam.

[lo utoram Tekyliel ycHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABJIEHAa OLEHKa II0
NPOMEXYTOUHOW aTTeCTAllMM B COOTBETCTBHU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIeHTHI,
BBITIOJTHUBIIME BCE 00s3aTENIbHBIC BUJIBI 3allJIAHUPOBAHHBIX YUEOHBIX 3aHSATUI K MPOXOXKICHUIO
IIPOMEXYTOUHOM aTTecTaluu (IK3aMeHy).

Pe3yabraT 00ydyeHusi cuutaercss cGopMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIU
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCTBIO. IIpH YyCTHBIX coOeceOBaHUAX CTYICHT
MCYEPIBIBAIOIIE, ITOCIIEI0BATENILHO, YETKO U JIOTUYECKU M3JaraeT y4eOHbI MaTepuai; CBOOOIHO
CIpaBJIE€TCS C 3aJayaMM, BOIPOCAaMU W JPYTMMM BHJAMU 3a/laHuiM, HUCIOJb3YET B OTBETE
JIOTIOJIHUTEIBHBIN Matepuan. Bce mpemycMoTpeHHbIe pabodeil y4eOHOW IporpamMMou 3aJaaHus
BBIIOJIHEHBl B COOTBETCTBHM C YCTAaHOBJICHHBIMH TpeOOBAHUSMHU, CTYIEHT CHOCOoOeH
AQHAIM3UPOBATh IMOJIyUEHHBbIE pE3Yy/IbTaThl, MPOSBISET CAMOCTOSTEIBHOCTh MPH BBINOIHEHUU
3a1aHUM.

Pesysabrar 00y4eHusi cunmTaerci C(pOPMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEpKaHME Kypca OCBOEHO MONHOCThIO. [Ipu yCTHBIX coOeceoBaHUSIX CTYACHT
MOCIIEI0BATENbHO, YETKO M JIOTHUECKH CTPOMHO H3JlaraeT y4eOHbIM MaTepuai; CHpaBisieTcs ¢
3aJauaMy, BONPOCAMH W JPYTUMH BUAAMHU 3aJaHHid, TPeOYyIOUIMX NPHUMEHEHHUS 3HAHH, BCe
MpelyCMOTPEHHbIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOEH aHAIM3UPOBATh MOIYUYEHHBIE PE3YJIbTAThI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHIITOTHEHUH 33/ 1aHUN

PesyabraT 00yueHusi cuuraercss HecOpPMHPOBAHHBIM, €CJIU CTY/IEHT TP BBINOJIHEHUN
3aJjaHUil HEe JAEMOHCTPUPYET 3HAHUN Y4eOHOro Marepuala, JOMycKaeT OMMUOKHU, HEYBEPEHHO, C
0OJBIIMMU 3aTPYIHEHUSMHU BBIIOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHH,
KaueCTBO BBINOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBaHUSIM, KAUE€CTBO UX
BBITTOJIHEHHS OLIEHEHO YMCIIOM OaJUIOB HUXKE TpeX MO OLUEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

9.2.MeroanuyecKue yKa3aHus JJIs 3aHATHI JIEKIMOHHOTO THIIA

JIeKIMOHHBIN KypC IPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo TUTaHa. B X0/e JTeKIMOHHBIX 3aHATHN PACKPBIBAIOTCS 0a30BbIE€ BOIIPOCHI B paMKax
KKJI0M TeMbl AUCHUIUIMHBL (Tabnuma 4). O003HAYalOTCs KIIOYEBBIC ACTEKTHI TEM, a TakKXKe
JIENalTCs akKIeHThl Ha Hanboyiee CIIOKHBIE M BaKHbIE TOJOKEHHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOWM [IJIi TOATOTOBKUA OOyYaroOImUXCA K
MPAKTUYECKUM 3aHITHUSM / JTa0OpaTOPHBIM paboTaM U BBIMOJIHEHMS 3aJlaHUN CaMOCTOATEIhHOU
paboThl, a TaKXKe K MEPOIPHUATUSIM TEKYIIET0 KOHTPOJS YCIEBAEMOCTH W IMPOMEXKYTOUHON
aTTeCTaIlMU 10 JUCIUIIINHE,

B Xome neKnMOHHBIX 3aHIATHH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAaHUE Y4YEOHOTO

Marepuana.

9.3. MeToanyeckne yKa3aHus M0 OCBOCHHIO TUCHHUILUIMHBI HA 1a00paTOpHBIX padoTrax

JlaGoparopHble pabOTHl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHHsS paboTaTh C
XUMHUYECKHMMH peareHTaMu, Mocy/10i U MpuOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
IPOBOAMTH NEPBUYHBIE Hay4HblE HccienoBaHus. B maboparopHble paOOTHl BBEIEHBI JIEMEHTHI,
MOBBIIAIOIINE HMHTEPEC CTYIEHTOB K HUM M MX IO3HABaTEJIbHYK aKTUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSAPHON MacChl SKBHBAJICHTA MeTalla" OMpENenseTcss HE TOJIBKO
HKBUBAJIEHTHass Macca (JIMTepaTypHbIM BapMaHT), HO M aTOMHas Macca MeTauia. B pabote
"Omnpenenenne TemioBoro 3d@dexra peaknuu" TEIIOEMKOCTh KaJOpUMETpa OMpeneseTcs
METOAMYECKH 0ojiee IPaMOTHO, YEM 3TO OMHCAHO BO BCEX JAOOpAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpPOCTh XWMHYECKOW peaknuu', TTOMHUMO Kade€CTBEHHBIX 3aBHCHMOCTEH CKOPOCTH
peakuuy OT KOHLIEHTPALlUM PEAareHTOB M TEMIIEPATypbl, CTYAEHTBl PE3YyIbTaThl dKCIIEPUMEHTA
00pabaThIBalOT KOJIMYECTBEHHO U BBIYMCISIOT 3HEPTUI0 aKTUBALMU U KUHETHYECKUN MOPSA0K
peaxkuu.



JIns TOBBILICHUSI T103HABATEIbHONW AaKTUBHOCTU CTYJCHTOB U TNPUOOPETEHHS HMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B ATH KJIaccUYecKue JabopaTOpHble pabOThI
BBEJICHBI AJIEMEHTHI HAYYHOI'O UCCIIEOBAHUS, KaK-TO:

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

0) OOBSICHUTH POTEKAHUE OJHON PEaKUUU M HE MPOTEKaHWEe APYTOil, Ha TEpPBBIA 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 1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAalOTCs LIeM PalboThl, XOA pabOThl, JAeTCs PUCYHOK M OIMCAHUE YCTAHOBKH,
Ta0JIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCIEHUS U BBIBOBI.

IIpu oueHnBaHNM 1a00PaTOPHBIX PabOT YUUTHIBAETCS CEAYyOLEe:

- 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 JUCHUILUIMHBI HAa 3aHATHUAX
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 npakTuueckux 3aHATHSIX NMPOBOJIUTCS PELIEHUE PACUETHBIX 3aJady U YIpa)kKHEHUU 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 00bSICHEHHE TUIIOBBIX 3a/1a4 110 JaHHOH 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 3aJaHUNl W JIpyrux (opM TEeKyIIero
KOHTPOJIA.

[Ipu BBITONTHEHUHW 3alaHUM IJIT CAMOCTOSITEILHOW PabOThI pEKOMEHAYyeTCs MpopaboTka
MaTepUANIOB JIEKIMH MO KAKIOW NPOUJECHHOM TEME, a TaKKE€ HU3YyUYEHHE PEKOMEHIAYEMOUN
JTUTEPATypPBI, IPEJICTABICHHON B pa3jere 6.

B mpomecce camocTosATenbHOM pabOThl MPU HU3YYEHUHU IUCHUIUIMHBI CTYIEHTHI MOTYT
paboTaTh Ha KOMIMBIOTEPE B CHEIUATM3UPOBAHHBIX ayAUTOPHUSAX I CaMOCTOSITEIIBHOW PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTynm uepe3 HMH(POpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K AJIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anekrporHoi 6udnnoreunoi cucreme (3bC), rae B 21eKTpOHHOM
BHJIC pacroJiaraloTcs y4deOHbIE M YYEOHO-METOAMYECKHE MaTepHasibl, KOTOPbIE MOTYT OBIThH
MCIIONIb30BAHBI JIJIsl CAMOCTOSTEIHbHON PaOOTHI MPU N3YUEHUU TUCIUTUINHEIL.

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



9.6. MeToanueckue yKa3aHusi 1Jis1 BbINOJHEHUSI KOHTPOJIbHBIX padoT
[Tpu uzydeHnun Kypca « X uMHI» TPOBOJUTCS 2 KOHTPOJIbHBIC paOOTHI.
B kouTponpHyto paboty Ne 1 BXOAST BOMNpOCH MO XMMHYECKOH TEpMOJUHAMHUKE U

XUMHUYECKON KUHETHKE (CKOPOCTb XUMHUYECKHMX pEeaKUUid, XMMHUYECKOE PABHOBECHE, BIIMSHHE
TEMIIepaTypbl Ha CKOPOCTh XHMMHUYECKOH peakiuuu u T.1): Bapuant 1 - 28 (mo BBIOOpY
npenojasaresnis) u3 meroauueckux ykaszanuii: I.H. bopucosa, A.B. bopucos, H0.B. barranoga,
B.K. OcmanoB OcHOBHbIE 3aKOHOMEPHOCTH IpOTEKaHHUd xumuueckux peakuuit. H.Hosropop,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

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

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

10. OUEHOYHBIE CPEACTBA JJA KOHTPOJISA OCBOEHUA JUCHUTIJIMHBI
TunoBbie KOHTPOJIbHBbIE 32/IaHUS WJIH HHbIE MATePUAJbl, HE00X0AUMbIE /ISl OLIEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYyIIero KOHTPOJIsl YCIIeBAeMOCTH
Bonpocsl, nnAnBUAYyaIbHbBIE 3aaHUS] U 33]]a4H [IPEICTABICHBI B METOJUYECKUX YKA3aHUIX
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. XuMuueckoe papHoBecue. Pemenue 3aga4
1. WupuBuayanpbHOE peHICHHE 3a7a4d [0 XUMHYECKOM KHHETHKE (10 BBIOOpY
mpenojaBaTenss U3 METOAUYECKHX YKa3aHWi K Ja0OpaTOpHBIM U MPAKTUYECKHM 3aHSATHUSIM:
barranosa lO.B., bopucoBa I'.H., bopucoB. A.A. u ap. «CKOpOCTh XUMHUYECKHUX pPEAKIUH.
Xumuueckoe pasHoBecue» H. Hosropoa, HI'TY um. P.E. Anekceea. 2009. 37 c.)
THUITIOBBIE 3AJIAY:
1. Bo cKOJIBKO pa3 U3MEHHUTCS CKOPOCTh MPSMON peakiuu
(peakuuio CYUTATh FTEMEHTAPHON ) IPU U3MEHEHUU JIaBJICHUS B
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. Cxkopocts peakiuu Hy(r) + Ix(r) 2 2HI(r) npu [Hz] = 0,5Mounb/n u [I2] = 0,3 mMonb/n paBHa
0,018 Mo/ 1-MuH. PaccunTarh KOHCTAaHTY CKOPOCTH MPSIMOM PEaKIfH.

5. Ckopoctb peakinu 2NO(T) + Oz(r) 2 2NOy(1) mpu [NO] = 0,3momnb/11; [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; [Hz] = 0,09 mons/n; [HI] = 0 monw/nb; 6) korna ycnesno obpaszoBarbes 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
Moub/im; [N2O4] = 0 wmousb/it; 0) dYepe3 HEKOTOPBIA NPOMEKYTOK BpPEMEHH, 3a KOTOPBII
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 aKTUBALIMU, YTOOBI CKOPOCTh PEAKIIUU YBEIMYUIACH B 3 pa3a Mpu
Bo3pacranuu temrepatypsl ot 300 go 310K?

10. DHeprusi akTHBAIMK MPOIIECCa TEPMUUYECKOTO PA3JIOKEHUsI HOIUCTOrOo BOAOPOJAa paBHA
198 x/I>x/monb. Kakas monst Moekyn o01aaeT JOCTaTOYHOM SHEPTHEl, YTOOBI BCTYITUTD 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. Jna peakuuu COCly(r) 2 CO(r) + Cla(r) xoHcTtanTel 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 CPe/ly KaTaln3aropa, 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) + Ox(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
OCHOBAHUWU ATHX JaHHBIX onpenenuTsh 3HaK AH peakumu. ( AH> 0 wnun 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. MonucTelil BOAOPOA MU HArpeBaHuu auccouuupyet no ypasaenuto 2HI (r) 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 peakiuu Ha(r) + Io(r) 2 2HI(r) npu HeKoTopoii Temneparype 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 kucioposa crana 0,1 Mois/i1, a KoHueHTpamus okcuaa aszora (1V) — 0,25 mois/I.
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 OCTOSIHHOW TeMIiepaType, eciy ucxoanas KonueHTparus 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 PCl3(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. BeiuncnuTh paBHOBECHBIE KOHIIEHTPAIIMH BEUIECTB B 00paTuMoil xumuieckon 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 paBHOBecHs (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 peakius AgrO (1B) 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) KaKk COOTHOCSITCS DHEPTUU
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 OOIIEeTO 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 H05=176,04 kJ[k. YKa3aTh, KaK MOBIHSIOT
Ha PaBHOBECHYIO KOHIICHTPAIMIO JUOKCH/IA YIIIEPO/ia CIACIYIOIHE 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/Monb. UeMy paBHBI BaJ€HTHOCTh W aTOMHAas Macca MeTajjia, Kakod 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 r metamuta 06pa3zyroT 0,68 r okcuaa. OnpenenuTs SJKBUBAJICHT METaLIA.

11. Mblmbsik oOpa3yer Ba OKCHJIA, U3 KOTOPBIX OAMH COAEPXKHUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) mbimbsaka. OnpenenuTb KBUBAJICHTHBIE MAacChl MBIIIbsKa B 000MX
ciyvasix. Hanmmcats opMyItbl COOTBETCTBYIOIINX OKCHIIOB.

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

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

COEJIMHMBIIETOCS C KUCITOPOAOM?

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

15. HaiiTi 2KBHBaJICHTHYIO Maccy Mapraniia B coequHeHusx: Mn(OH),; KoMnOy4; MnSQO,.

16. Cxonbko 3xBuBasieHToB coaepxutcs B 200 r CaCOgz; 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 KHHETUYECKOE YPaBHEHUE PEaKIUH.

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 mouemy 3aBUCHUT CKOPOCTb peaklMM OT TeMmieparypbl? Hanumure ypaBHEHHE
Appennyca. KakoB ¢u3mueckuil CMbICT KOHCTaHT ypaBHeHHs? Kakue sKcnepuMeHTalbHbIC
JTAaHHbIE HEOOXOAUMBI ISl pacuyeTa SHEPTriUH aKTUBAIUH?

10.1.4. TunoBbie TECTOBHIE 3aJaHUA

Tema «OcHOBHBIE M0JI0KEHHS, 3JIEMEHTHI XMMHYECKOH TePMOANHAMMKH M TeIIOBbIe
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 Ta3a — CHCTEMa PaCIINPSETCS, 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. Peakmust mpoTeKaeT CaMOIPOU3BOJIBHO MPH JIF000H TeMIieparype B ciiydae
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) TUIaBJICHUH;
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. CKOMBKO 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 OKCH HATPHS;
4) oOpa3yroTcs JiBa OKCHIA.
20. Omnpenenute TemnoBoi apdext cropanus KUIKoro CSy( 10 00pazoBaHUs 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’kp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABIICHHI;
r) AGOXp =—259 x/Ix, B IpsIMOM HaIpaBJICHUU.
29. Peakuus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COyy. Onpenenure
M3MEHEHHE YHTPONNH TpH cT.y. OGBICHHTE XapakTep n3MeHeHns AS’xp.
a) ASOXp = 360,82 JIx/K; yBenuuuBaeTcs ,T.K. BBIJIEISIETCS ra3;
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 KOJIMUYECTBO 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) TermoBoi 3P GEKT peakiuu; IK30- WIH YHIOTEPMHUIECKON OHA SBIISECTCS;
3) rerutoBoii a3 ekt peakiuu B pacuere Ha 67,21 CO;
4) u3MeHeHue BHyTpeHHel sHeprun cucteMbl (AUsgs);
5) HanpaBieHUE NMPOTEKaHM Mpoliecca IpHU cTaHAAPTHBIX ycnoBuax U 1000K;
6) BO CKOJBKO Pa3 M3MEHHUTCS CKOPOCTb NMPSMOM peakluu MpU MOBBIIICHUHU JIaBIEHUS B 2

pasa;

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



8) 3amMIINTEe MaTeMaTHYECKHE BhIpakeHUs: KOHCTAHT K, u K; kakoe cooTHomenune mexay K

n K;

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

COOTBeTCTBEHHO ObUIM paBHbI 0,2 u 0,4 MONB/II U K MOMEHTY paBHOBecHSs IpopearupoBaino 20%
ucxonnoro konmmyectsa CO. OTBeTH 000CHOBATH.

Bapuant Ne2

Hust peakunu CaCOs) = CaOgg+ COxy(ry Onpenenurs:

1) 3K30- WK SHIOTEPMUYECKOMN SIBIISETCS JaHHAs PEAKIIMS;

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

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

HN3MCHCHHUEC SHTPOIINU,

4) TteMmmeparypy, BbILIE KOTOPOW IPOLECC Ppa3jIOKEHUs KapOOHaTa KaibLUsl 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 U3BMEHUTCS CKOPOCTh MPSAMOI peakliiy IPH MOBBILICHUH 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 €€ CaMOTIPOU3BOJIBHOTO MPOTEKAHMSI TP CTAHIAPTHBIX ycloBusx U rpu 1000

4) SHTaNBOMMHBIA WM SHTPONUUHBIA (akTop OyHeT OINpeleNsoUMM B HaIlpaBlIeHUH

npotekanus mpoiecca npu 298 u 1000K;

5) TOMOT'€HHOM WJIM TeTepPOreHHOMN SABIISIETCS JTaHHAs CUCTEMA;
6) B KaKOoM HalpaBJIEHMU CMEUIaeTcs paBHOBECHE MpoIlecca PU HarpeBaHUU; YBEIUUUBAETCS

HJIM YMCHBIIACTCA ITPU 3TOM KOHCTAHTA PABHOBCCHUA PCAKIINU,

7) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTb NpPSIMOM DPEAaKIMM IPHU TMOBBILIEHUM JaBICHUS B

CHCTEME B 2 pasa; BJIUACT JIM NTOBBIMICHUEC NABJICHUA Ha CMCILICHNEC PABHOBCCHS ITPOLIECCA,

8) 3anuIIuTe MaTeMaTHYeCKHe BoIpaxkeHUst KOHCTaHT K, u K; cootnomenune mexny K, u K;
9) kakumMu OyIyT paBHOBECHBIE KOHIIEHTPAIIUU BEIIECTB, €CIIM HayallbHble KoHIeHTparuun 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 (akropa, OHTAJIBIMUHHOTO WJIM DSHTPOINMHUHOTO, BO3MOXKHO

CaMOIIPOU3BOJIbHOC NPOTCKAHUC PCAKIIUU B IIPAMOM HAIIPABJICHUHU IIPU 3THUX TEMIICpATYypPaX;



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 HampaBlI€HUH CMECTUTCS PAaBHOBECUE PEAKLUHUU P MOBBIIICHUH JIaBJICHHUS,
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, ecin 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 TeIUIa BBIACIUTCS WM TMOTJIOTHTCS a) npu obpazoBanuu 1 momb NOy; 6) ecnu
npopearupyet 11 Oy;

3) HampaBJeHHE CaMONPOU3BOJIBHOIO IPOTEKAHUS PEAKIIMU MTPH CTAaHJAPTHBIX YCIOBUSX;

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

5) TOMOTEHHOM WJIM TeTEePOTeHHOM SIBJIIETCS 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 JIM IPU 3TOM KOHCTAHTa PaBHOBECHS PEaKIINH;

8) 3anuIIMTe MaTeMaTHYECKHEe BhIpaxkeHus KoHCTaHT K, u K.; coornomenune mexny Ky n K;

9) KOHCTaHTy paBHOBECUs peakluu, eciad HadanbHble KoHueHTpaumu NO u O
COOTBETCTBEHHO ObLIM paBHBI 0,8 u 0,6 MOJIB/II U K MOMEHTY paBHOBECHSs TpopearupoBaio 50%
NO. OTBeTbsl 000CHOBATS.

8.2. TunoBble KOHTPOJIbHbIE 3aJaHHUSl MJIH HMHbIe MATepPHAJbl, HEOOXOAUMbIE JIf
OLICHKHU 3HAHUI, YMEHHMil, HABBIKOB M (WJIH) ONBITA B X0J€ MPOMEKYTOYHON aTTeCTALMHU 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. DIEeKTPOXUMHYECKHE METOJIbI 3alIUTHl METALIIOB OT KOPPO3HMH: IPOTEKTOPHAS, 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 1o ypasaenuto CaO(k) + 3C (rpadur) = CaC; (k) + CO(r) OnpenenuTsb
TernoBoi 3¢ ekt peakuuu. C BbIIEICHUEM WK MOTJIOIIEHHEM 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
JMucyunauna XuMusi




1. JIBoiicTBeHHas MpHUpoaa MIEKTpoHa. BomHOBas GpyHKIHsI. DIIeKTpOHHOE 00J1aK0. ATOMHAS
2 2 2 2
op6uranb. Ypasuenue lpeaunrepa 0 ‘/2/ + 0 1/2/ + 0 1/2/ = _8rm, [E -U ]l//
ox® oy- oz h
2. 3amuTa METayIOB OT KOPPO3HUH. 3alIUTHBIE MOKPHITHsL. KaToaHbIe M aHOTHBIC TOKPHITHSI.
3. DK30- WM SHIOTEPMUYECKOM SBISIETCS peaKiys Pa3IoKeHUs MEPOKCUIa BOAOPOIa
H,0,(x) = H,O(x) + /,05(r)? Kakoe KoTH4eCTBO TEIIOThI BBIASTHTCS, eciu obpasyercs 1,12
1 kucimopoaa?
4. DHeprus akTUBaluu npsamoro mnporecca H, (r) + J, (1) <2HJ(r) pasua 166,3 x/Ix/Moinb, 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.
Kagheopa T153uX DK3AMEHAIIMOHHBIWN BUJIET N 3

JHucyunauna XuMusi

1. Aromuas opburans. KBaHTOBBIE Uncna: n, 1, mj, M. [ 1aBHOE KBAaHTOBOE YHUCIIO.
DOHeprerudecke ypoBHU. OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE 3JIEKTPOHA.

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

3. Bo3MoxHO 1 mosrydeHne KapOuaa Kajablus P CTAHJAPTHBIX YCIOBHUAX 110 PEAKIUH

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

4. Jlns sx3oTepmudeckoii peakuun (AH’<0) 250, (r) + Oy(r) < 2505 (r) Onpeaenuts: a)
HaIpaBJIEHUE CIBUTa PaBHOBECHUS IIPH MOHIKEHUU TeMIIepaTyphl; 0) Kak H3MEHSETCs
TP 3TOM BEIIMYMHA KOHCTAHTHI PABHOBECHS?

5. Ckounbko rpammoB PhSO4 MOKHO pacTBOPUTH B 2 JT BOJIBI IIPH OOBIYHO#M TeMIiepaType?
Kageopa TIBInX D9K3AMEHAIIMOHHBIA BUJET 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
s Kyn 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 «BBIPOKICHHOCTH MOTYPOBHSI.

2. Kunernka snekTpoxuMudeckoit kopposuu. [laccuBanus MeramioB. Biaustare mpupoast
3alUTHBIX TIEHOK ¥ pH-cpeapl Ha CKOPOCTh KOPPO3UU METAIIIOB. AHOJ/IHBIE YCKOPUTEH
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 nojoKeHue B rpyiie u noarpymnmne. Hazpartb
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 kBaHTtoBO€ yucio. [Tpuniun [Taynu. EMkocTs aToMHOM opOuTanu, moaypoBHS,
YPOBHSL.

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

3. C BbIIEJICEHHUEM WIH MOTJIOLUIEHUEM TeIlla MPOTEKAET MPOLIECC Pa3IoKEeHUs HUTpaTa Kajaus
o ypaBaeHuio 2KNO3 (k) = 2KNO; (k) + O, (1)? Onpenenuts TerioBoi 3G dexr
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 Temmeparyps Ha 60°C ckopocTs peakin 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 H3S (1) + 3 O2(r) = 2 Ho0O(T) + 2 SO2(r). Kak nmpu 3TOM U3MEHUTCS BHYTPEHHSIS SHEPT U
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/I1. BEIYMCIUTE KOHCTAHTY PaBHOBECHSI, €CITH
npopearupoBasio 40% azora. Kak npu 3ToM U3MEHHUIIOCH AaBJIEHUE B PEAKIIMOHHOM cocype?

Kadgeopa T153uX D9K3AMEHAIIMOHHBIA BUJET N 8

JMucuunauna XuMus

1. DnexkTpoHHas CTPYKTypa MHOTO 3JIeKTPOHHBIX aToMOB. [IpaBuno XyHnna. [locnenoBaTensHOCT
SHEPreTHUYSCKUX cocTosiHui aToMa . [IpaBmiia KiieukoBckoro.

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

3. OOBICHUTH, IOYEMY OTOPBATh IEPBBIN JIEKTPOH OT aTOMa CEphI JIerde, YeM OT aToMa KUCIIOPOo/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¢ddeKT NPOHUKHOBEHHUS 1 SKPAaHUPOBAHHS.

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)? Cnoco6CTBYeT i MOBBIIICHAE
TeMIepaTypbl NPOTEKaHUIO JAaHHOTO Mpouecca?

4. Peaxuus npoTekaer o ypaaeHnio Ag,0(k) =2Ag (k) + /,0,(r). OnpenennTs HapaBIeHHE
CMEIIeHNs] PaBHOBECHSI ITPOIIecca MPH MOBBIIIEHH aBlIeHrs. Kak BIuUseT MOBBIICHNEe
TeMIIepaTyphbl Ha CMEIIeHHe paBHOBecHs peakimu (AH’>0)?

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

Kageopa NIBIuX 3K3AMEHAIIMOHHBIA BUJET N 10

Hucyunauna Xumusi

1. Dueprust HOHM3aLUMU U CPOJICTBA K AJIEKTPOHY. 3AKOHOMEPHOCTh U3MEHEHHUS SHEPTUU
MOHM3AIMH U CPOJICTBA B MIEPUOJIE U MOATPYIIIEe, TPYIIIIE.

2. Durponwus. YpaBHeHue boibiiMana. 3aKOHOMEPHOCTH U3MEHEHHUST SHTPOITHH.
CrangapTHasi SHTPOIHS BEIIECTBA.

3. C yBenmu4eHHEM WM YMEHBIICHHEM SHTPOIHH MPOTEKAIOT MPOIECCHI:

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 HaIlpaBJIIEHUU CMEIAETCSl paBHOBECHUE: a) MPH MOBBIIIEHUN O0OLIETOo
naBjieHusl; 0) BBEACHUM KaTaanu3aTopa; B) yBEIWYCHUH TEMIIEPATYPhI (AHO>O)?

5. Kakoiil anemeHT HaTpuil WM aTIOMUHUI 00s1aaeT OOJIBIINM CPOJICTBOM K 3JIEKTPOHY,
SHEprueil HOHU3ALUU U DIIEKTPOOTPULIATEIHbHOCTHI0. OTBET 1aTh HA OCHOBE aHAIH3a
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 (ABoranapo, MenneneeBa-Kamneiipona). [lapiuanpabie naBieHus ra3oB. 3aKOH
HKBUBAIEHTOB. OCHOBHBIE MOHATUS XUMHH (aTOM, XUMHUYECKUI 3JEMEHT, U30TOIbl, MOJEKYyIa,
MOH, CBOOOHBIN pajKaj, MOJb U YKBUBAJICHT).

Xumnueckas popmysa. AGCONIOTHbIE U OTHOCUTENIbHBIE MAacChl aTOMOB. ATOMHAsi €IMHUIIA

Maccel. Yucno Asoraapo. OTHocuTenbHash MOJEKyJsipHas macca. Mok, MousipHas wmacca.
OKBHUBAJICHTHI Pa3IMYHBIX KJIACCOB BEILIECTB.
2. TepmonuHamuyeckas cucrema. Bunpl cuctem. CoctosiHue cucteMbl. BHYTpeHHssSI sHeprus u
SHTaNbNUA  cucTeMbl. IlpakTuyeckoe mnpuMeHeHHWe OSTUX BeiauuuH. [lepBbiii  3akoH
TEPMOJIWHAMHUKH. ODHTanbnus. TernoBeie d¢dextsr peakmmid Qv uw Qp. DHIO - H
AK30TEPMHUUECKNE PEAKIIUH.

Cranpaptabele ycnoBus. CrannapTtHble cocTostHMs. CTaHAapTHBIE SHTAIBIUU 00pa3oBaHUs
IPOCTBIX U CJIOXHBIX BEIIECTB. DHTPOIUS U TEPMOIMHAMUYECKAsI BEPOSTHOCTb.

3akoH ['ecca u ero cnenctBus. Tepmoxumudeckue ypaBHeHus. Pacuer TeraoBbix 3(pdexTon
XUMHUYECKHX peakuuil. DHTpomnus. BTopoii 3akoH TepMOAMHAMUKH. Y CJIOBUE CAMOIPOU3BOIBLHOTO
MPOTEKaHUs MPOILIECCOB U TEPMOJUHAMHUECKOE PaBHOBECHE B U30JIMPOBAHHON cHUcTeMe. DHeprus
['n66ca. YciaoBusi caMOIPOU3BOJILHOTO TPOTEKaHHWs IPOLECCOB M PABHOBECHS B 3aKPBITHIX
cucremax. @a3oBble paBHOBeCHs. OHepreTHueckas auarpaMMa peakuuu. TpeTuil 3aKoH



TEPMOJMHAMHUKH. AOCONIOTHAsE SHTPOIUS NPOCTBIX U CIOXKHBIX BEIIECTB. DHTPOIUITHBIE
JarpaMMbl MHIUBUAYaJbHBIX BellecTB. Bo3pactanue (yOblib) SHTPONMM B 3aBUCHUMOCTH OT
CTPOCHHUSI BEIIECTB, NMpH (PA30BBIX IEpexoAax M B XHUMHUYECKHX peakuusx. CBs3b IHEPTUU
aKTUBALMU C TEIIOBBIM 3 dexTom. OOpaTtumblie 1 HEOOPATUMBbIE IPOLECCHI. Y CIIOBUS U3MEHEHHUS
HanpaBiIeHUus OOpPaTUMBIX XMMHYECKHUX pPEaKUWH. DHTAIbMUUHBIA U SHTPONMHUUHBIA (DAKTOPHI.
Temnepatypa uaBepcuu peakuun. CBs3b CTaHAApTHOM 3HEeprun [ mb0ca peakuu ¢ ee KOHCTAHTON
paBHOBeCHsl. 3aBUCUMOCTh KOHCTaHTHI paBHOBecHs OT Temmeparypbl. CtaHmapTHas cBoOOIHAs
sHeprus ['mb6ca oOpazoBaHMsI BEIECTB M PACUEThl CTAHIAPTHBIX 3Hepruil I'mb6dca xuMuyeckux
peaKuui.

3. Kuneruka xumuueckux peakiuid. CpenHsisi U MTHOBEHHasi CKOpOCTh peakiuu. CKOpOCTb
TFETEPOreHHBbIX peakuuid. 3aKOH JAEWCTBUS MacC. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTpalUuu
pearenToB. llopsakm peaknuu. KoHcTaHTa cKopocTH. OHEprus akTUBAaLUU  IIpoLecca.
AKTHBUpPOBaHHBIM KOMIUIEKC. AKTHUBHBIE MOJEKYJbl (pachpeneneHue MakcBeuia). DHeprus
AKTHBALMHU, [IEPEXOTHOE COCTOSIHME M aKTMBUPOBAaHHBIM KOMIUIEKC HA IPUMEPE OJHOCTAJUNHOU
peakuuu. BiusiHMe TemmepaTypbl Ha CKOpOCTh xumuueckoil peakuuu. [Ipasuno Bant-T'odda.
VYpaBHeHHe AppeHuyca. DHEprusi akTUBAUUM M IPEIIKCIOHCHLIHAIBHBIA  MHOXHTEIb - HX
¢uznueckuil cMbicil. ['OMOTeHHBII U reTeporeHHbi karanu3. ['omoreHHbll kaTanu3. BnusHue
KaTajnzaropa Ha Oapbep mpsAMONW M 0OpaTHOM Xumuueckol peakuuu. Karanns3 u xumuueckoe
paBHOBecHe. JJOCTOMHCTBA M HEIOCTAaTKM 3TOTO BHJA KaTauu3a. [ eTepOreHHbI KaTajlu3 U €ro
ocobeHHocTH. [IpoMexyTOuHble COEIMHEHMs B TIeTepOoreHHOM KaTanuse. JlocToMHCTBAa U
HEJIOCTATKM TE€TEPOreHHOIro Karainusa. BimsHue katanmu3aTtopa Ha Egq M CKOPOCTH NIPSIMOW U
obpatHoit peakumii. I[lpuHIMD TOHBMXKHOTO (IMHaMu4Yeckoro) paBHoBecus Jle-Illarenbe.
OOparumble peaknuu. 3aKoH JeHCTBUS MacC M KOHCTaHThl paBHoBecus K. m K, . Ux
COOTHOILIEHHE JJs1 TOMOTEHHBIX ra3000pa3HbIX M KOHJEHCHPOBAHHBIX CHCTEM. MeXaHu3M U
CTaJUMHOCTD peakiuil. MoneKyasspHOCTh (OPSAIOK) dJIEMEHTAPHBIX CTaAuil U quarpammbl  EakTt-
IIyTh MHOTOCTaJIMMHON peakuuu. Jlumutupyromas cragus. CBs3b KOHCTAaHT CKOPOCTEW U SHEPTUil
aKTUBAIlMA TIPSAMOW M OOpaTHOW XWMHUYECKOW pEaKIWHh COOTBETCTBEHHO C KOHCTAHTOU
paBHOBeCHsI U TEIUIOBBIM 3(PdekToM peakuuu. OCOOEHHOCTH TI'eTEPOre€HHOr0 PpaBHOBECUS U
MaTE€MaTUYECKON 3alIMCU KOHCTAaHT PABHOBECHS I'€TEPOrCHHBIX XUMUYECKUX PEAKIIMil.

4. Teopust 35eKTpOIUTHUECKON quccouuanuu AppeHuyca. CTeneHb U KOHCTaHTa JUCCOLUAIIMH.
Bunsl xkoHuentpanuii. Pacuer cremenu aumccouumanuu u pH pacTBopoB Ha mpumepe cialObix
KHCIIOT M OCHOBaHuM. [lucconmanusa snextponuToB. MoHHOoe mnpoumsBeaenue Boabl. [llkana
KHUCIOTHOCTH.. HelfTpanbHble, kKucible U 1ieno4Hble pacTBopbl M X pH. CriocoObl moaKUCIEHUS
M TOJIIEeNTauuBaHUs  BOAHBIX  pacTBOpoB.  CnocoObl  BBIpaKEHUS  KOHILIEHTpAIMi
(mponemoHcTpupoBath Ha mnpumepe H>SOs). CryneHuaras auccouuanyst 3JIEKTPOJIUTOB B
pactBopax. KoHcTaHThl Aucconanyii KUCIOT U OCHOBaHUM. OCHOBHBIE, KHCIIBIE U CPETHUE COJIH.

I'mppomus conei. I'mpponus coneil. CreneHb M KOHCTaHTa TIuapoau3a. CTyneHdYaThlid
ruaponus. BiausHue temmeparypsl, pa30aBieHMsT U OJHOMMEHHBIX MOHOB Ha THJPOJIU3 COJIEH.
Koncranra runponuza. pH cpensl npu rugponuse coneid. CIBUT paBHOBECHUS IIPU FMAPOIIU3E.

I'ereporeHHOE€ paBHOBECHME OCAaJOK - HACBIUICHHBIM pacTBOpP TPYAHO pPacTBOPUMOTrO
JJEKTPOSIUTa. MeXaHU3MBl PACTBOPEHMS MOHHBIX KPUCTAIUIOB U MOJIAPHBIX MOJIEKYJL. JIBHXKYyIIas
cuiia npouecca pactBopenus. ConbBaranus u ruaparanus. Tennossie 3QPeKTbl pacTBOPEHUS.

IIP. YcnoBust oOcCaXIeHHUs U PACTBOPEHHUs JJIEKTPOJUTOB. HachllllEHHBIE, NTEPECHIILEHHbIE U
HEHACBIILIEHHBIE pacTBOpbl cosieil. KoMriuiekcHble coenuHeHus. Jlucconmanus KOMITJIEKCHBIX
COCIMHEHU.

5. JIBOMHOM 3JIEKTPUYECKUH CIIOW U MEXAaHU3Mbl BO3SHUKHOBEHHS CKayKa MOTEHIMAIa Ha TPAHUIIE
pasnena  anexkTpon/pactBop.  Bomoponmueii  anekrtpon.  CraHmapTHbIE  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE MOTCHIMANIBI. BHIBI 3JIEKTPOJOB M HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
NOTEHIMAJBI. Y CIOBUSA OTOOpa OKMCIMTENEeH W BOCCTAHOBUTENEH MO 3HAUYEHUSM CTaHIApTHBIX
ANEKTPOJHBIX MOTEHIUAIOB mNodypeakuuii. @opmyna Hepucra. KoHIIEHTpallMOHHBIA 3JEMEHT.
Cessp OJIC ¢ wu3MeHeHueM »HHeprum ['nbGOca W KOHCTaHTONW pPaBHOBECHS OKHUCIMTEIBHO-



BOCCTAHOBUTEJIBHBIX peakiuil. ['anbBaHUYECKHUE DJIEMEHTBHI. DIJIEKTPOJIU3. 3aKOHBI 3JIEKTPOJIM3a
®dapanes. Yucno Papanes. Beixoa mo Toky. OTOOp BEpOSTHBIX AJIEKTPOIHBIX MOJIYPEAKIIUNA Ha
OCHOBE 3HAQUEHHI MX AJIEKTPOJIHBIX MOTeHIHANOB. [lepenanpsokenne. IEKTPOIN3 ¢ MHEPTHBIMU
U pacTBOpUMBIMH aHojamu. OOOCHOBaHUE BBIOOpA 3JIEKTPOJHBIX MOJypeakUuid HA OCHOBE HX
AJIEKTPOJIHBIX MMOTEHIIUAJIOB.

6.. Bunpr xopposuu. Koppos3usi ¢ BOIOpPOIHON M KHUCIOpOAHOW aemnofisipusanueii. CrocoOs
3alIUTHl METANIOB OT KOPPO3UHU

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

DHepreTuyeckass CTPYKTypa aTOMOB. YPOBHM M IOAYPOBHU DJHEPruu. BBIpoKIeHHBIE
cocrosiHus. Yncno AO Ha ypoBHSX U MOAYPOBHSX (B CIOSX U mojciiosnx). [ maBHoe, opOuTampHOE
M MarHUTHOE KBAHTOBBIE YMCIIA KAK XAPAKTEPUCTUKU COCTOSHHUS 3JIEKTPOHOB B arome. CruH
anekTpoHoB. Ilpunnun Ilaymu. EMKOCTh — 3J€KTpPOHHBIX YpoBHEH, noaypoBHeir u AO 1o
snektpoHam. I[IpaBwio I'ynaa. B3aumocBs3b KBaHTOBBIX uucen. [IpuHIMI HeONpeAeeHHOCTH
['eiizenOepra U BEPOSTHOCTHOE OIKCAaHUE COCTOSIHUSI JIEKTPOHOB B aToMmax. YpaBHEHUE
[penunrepa. BonnoBas Qynkuus. DnekrpoHHoe obnako. ['pannunas nmoBepxHocTh. [110THOCTD
BepoATHOCTH. DyHKIMSA paJuaJbHOIO PACHpPENENICHUs TUIOTHOCTU BEPOSITHOCTH. DJIEKTPOHHBIE
SHEepreTU4ecKrue ypoBHHU, MOAYPOBHH, aToMHble opoutanu. ®opma u opuentauus AO. OcHOBHBIE
Y BO30YX/IEHHbIE COCTOSIHUS aTOMOB. ATOMHBIE CIIEKTPhl U YTO OHU OTPa)KaroT?

MHuorosnektponssie atoMbl. [lopsaok 3acenenust ypoBHel, noaypoBaed 1 AO snekTpoHamu.
[TpaBuio Xynpna. IlpaBuna KneukoBckoro. [IpuHIMNBI 3amnonHeHnus oOpOUTalIel AJIEKTPOHAMM.
OcHoBHBIE U BO30YXJCHHBIE COCTOSHUS aTOMOB. llepmonnyeckuil 3akOH W THEpUOAMYECKas
cucrema MenneneeBa. Ilepuon, rpynmnel u noarpynnsl. CemeicTBa 371€MEHTOB. DJIEKTPOHHBIE
dopmynel. [IpUunHBI TEPUOIUYECKOTO HM3MEHEHHS CBOWCTB 3JIEMEHTOB. [lepuoaudyHOCTh B
U3MEHEHUU  pPa3MEpoOB  aTOMOB, MX  HOHM3alUM, CpPOJACTBA K  DJEKTPOHY H
31eKkTpooTpunaTenbHocTy. [llkana 35eKTpooTpruLaTeIbHOCTH.

6. Ilpupoma XMMHYECKOW CBSI3M, YCIOBHE M CIIOCOOBI €€ BO3HHMKHOBEHHA. J{mMHA, yron u
sHeprus cBsa3u. OCHOBHBIE TUIIBI XUMHUUECKOH cBsA3u. MloHHas cBs3b. KoBaneHTHas cBs3b.
OOMeHHBI U JOHOPHO-AKIENTOPHBIA MEXaHU3Mbl €€ BO3HUKHOBeHHUs. PaccnapuBanue
351eKTpoHOB. CriocoObl 00pa3oBaHMsl XUMHMUYECKON CBSI3U M MEPEKPHIBAHMS 3JIEKTPOHHBIX
00J1akOB (aTOMHBIX oOpOuTanei). ¢ W 7 -cBi3u. OpWHApHBIE W KpaTHBIE CBS3H.
[TepexpbiBaHMEe U MPOYHOCTH (AJMMHA) CBsI3U. MeToa BaleHTHBIX cBs3el. Teopus
rubpuauzanuy. HamnpaBiaeHHOCTP W KpaTHOCTh XUM. CBSA3H. [ €oMeTpusi MOJIEKYI.
CrpoeHre U XUMHUYECKAs CBSI3b B COCIMHEHUAX. METO/ BAJIEHTHBIX CBSI3€H WJIM CIIMHOBAs
TEOpHs BAJICHTHOCTH. [10JIAPHOCTE CBA3M U MOJISAPHOCTh MOJIEKYJI. J[MIOJbHBIE MOMEHTBI.
Meton monekynspueix opoutaneii (MO JIKAO) B mpuiIoKeHHH K JBYXaTOMHBIM
MOJIEKYJIaM M MOJIEKYJIIPHBIM HMOHAaM BOJOpOJA, KHUCIOPOAa, a30Ta MX WOHOB W TeENHs.
CesazpiBatoime 1 paspeixisiromine  MO. HMonHas cBA3b,  Kak — KpaliHMM cioy4ail
KOBaJEHTHOM cCBs3U. MeTamnueckas cBsi3b. BopopomHas (MeXMOJIEKYJspHas 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




[TonHbli (POH OLIEHOYHBIX CPENCTB JAJIS MPOBEACHUS MPOMEKYTOUHOM aTTecTaluu B popme
KOMITBIOTEPHOTI'0 TECTUPOBAHUSpA3MENIeHB 0aHKe BOMPOCOB JAHHOTO Kypca auciuruiniabel B CJ1O
Moodle / eLearningServer 4G DUOC HI'TYV.

B Xxoze moAroToBKM K MPOMEKYTOUHOM aTTecTaly OOydaroluMcsi MPEeAoCTaBIsIeTCs
BO3MOKHOCTB IIPOUTH TECT CaMONPOBEPKH. TecT i1 caMOIIPOBEPKH 10 JUCLUIIIIMHE Pa3MEILEH B
CJ1O Moodle / eLearning Server 4G OMMOC HI'TY B cBOOOIHOM AJIsI CTYACHTOB 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 u3MeHeHus. [IporpamMmma akTyanu3upoBaHa 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
IpoTOKOJI 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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