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

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

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

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

-(popMupoBaHue HaBBIKOB padOThl B XMMUYECKOU J1aOOpaTOpHUH, MPOBEICHUS HAYYHOTO
MCCJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

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

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

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas aucuuiuinaa (MoayJib) « XHMHSD BKJIKYEHA B 00s3aTeIbHBIN MepeYeHb
JUCHUTUTMH 0053aTeNbHONM 4YacTH 00pa30BaTeNbHOW MPOTPaMMbl BHE 3aBHCHMOCTH OT €€
HanpaBiieHHOCTH (mpoduist). JlucIUIUIMHA peanu3yeTcss B COOTBETCTBHH C TPeOOBaHUSAMHU
®I'OC, OIl BO u VII, no nanHOMyY HanpaBJE€HUIO NOJATOTOBKH.

JlucuuIuIiHA OCHOBBIBaeTCs Ha 0a30BBIX 3HAHUAX, IOJYYEHHBIMHM CTYJCHTAMHU IpU
U3y4eHUH XUMHH, GU3MKU U MaTeMaTHKH B Kypce cpesiHell mKoubl. {11 yCBOGHUS TUCIUIITMHbI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICT XUMHUECKUX (popMys
U CHUMBOJIOB, MHJEKCOB M KO3(Q(UIMEHTOB B XUMHUYECKHUX YpPaBHEHMAX peaklHil; UMETb
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWH; MOHMMATh pa3inyuue
MEXIY XUMHUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHE 00 aTOMHO-
MOJIEKYJISIPHOM YYE€HHMH; UMETh HaBBIKU PEIICHUSI IPOCTEHIINX PACUETHBIX 3a/1a4.

JucuunnuHa  «XuMUs»  SBISIETCS  OCHOBONOJIAraroOIEd  JUIi  M3YyYEHHs  psaa
oOIIeHayYHbIX U CIENUaJbHBIX JUCHUUIUINH, CBS3aHHBIX C XuMHed. B Kkypce Xumuu
3aKJIaJIbIBAKOTCS] OCHOBBI TOHMMAHHUS CYIIIHOCTH U BBISBJICHMSI IPUUUH IIPOTEKAHUS XUMUYECKUX
IIPOLIECCOB, YTO B JAJIBHEHIIIEM HCIOJIB3YETCS IPU U3YYEHHH CHELUAIBHBIX JUCLMIUINH, TAKUX
KaK «MarepuanoBeieHUEY, «TexHonorus KOHCTPYKLMOHHBIX MaTEpUaJIOBy,
«BomonoaroroBka», a TakkKe B HAyYHO-HCCIIENOBATENbCKOW paboTe M TpHU BBINOJIHEHUU
BBIMTYCKHOHN KBaJTU(UKALMOHHON pabOTHI.

OcoOeHHOCThIO JTUCHMILIMHBI SIBISETCS MPOBEIEHUE JIabopaTOpHBIX paboT, dYTO
MO3BOJIIET MPUOOPECTH CTYJAEHTaM YMEHUsSl padoTaTh ¢ XUMHUYECKHUMH peareHTaMu, Iocynoi u
npuOopaMu, OCYIIECTBIATh XUMHUYECKUN HKCHEPUMEHT U MPOBOAUTH MEPBUYHBIE HAyYHbIE
uccinenoBanus. B maGopaTopHble paOoThl BBEICHBI AJIEMEHTHI, MOBBIMIAIOIINE HHTEPEC
CTYACHTOB K HUM M HX II03HABaTEIbHYIO aKTUBHOCTb. B pabore "CKOpOCTb XMMHUYECKOMH
peakiuuu", NOMHMO Ka4e€CTBEHHBIX 3aBHCHUMOCTEM CKOPOCTM pEaKIMM OT KOHLEHTpaluu
peareHToB M TEeMIIEpaTypbl, CTYACHTBl  pe3yiabTaTbl d3KCIIEpUMEHTa 00pabaThIBaloOT
KOJIMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALIMM U KMHETUYECKUH MOpSAOK peakuuu. Jls
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MOBBIIICHHUSI TMO3HABATEIbHON AaKTHUBHOCTU CTYJEHTOB M MPUOOPETEHUS HMU TEPBUYHBIX
HaBBIKOB HAYYHOTO HCCIEJOBaHMs, B 3TH KJaccHdyeckue JabopaTopHble pabOTHl BBEICHBI
AJIEMEHTHl HAYYHOI'O MCCIEAOBAaHUSA, KaK-TO: @) CaMOCTOSITENIbHO I10J00paTh pEaKTUBBI AJIs
MPOBEJCHUS TOW WM WHOM peakiuu; 0) OOBACHUTH TPOTCKAHHE OJHON pEeakiuu U He
IIPOTEKaHUE JIPYroi, Ha NEepBBIA B3IVIAJ IIOJOOHOM, pPEeaklUH; B) IpelIcKa3aTb INPAKTHUECKOE
3HaYeHHUE TOM WM MHON peaklMK, COMPOBOXKIAIOIIENcs HeoObIYHBIM 3 exToMm, U T. 1.

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

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

- (hopMHpOBAHKE DIIEMEHTOB cieayromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo
HaIpaBJIEHUIO MOArOTOBKH (crennanbHocTh) 14.05.02 «ATOMHBIE CTAaHIIMHU: MPOCKTUPOBAHHE,
AKCILTyaTalusl 1 HHKUHUPUHT:

a) obmenpodeccuonansubix (OI1K): OITK-1.

Taobauya 1- opmuposanue KomnemeHyui OUCYUNTUHAMU

Haumenosanue
oucyuniun, opmupyroujux
KoMnemenyuio
co6Mecmno

Cemecmpul, popmuposanus KomMnemeHyuii OuCYUNIUHaAMU

1 |2 [3 4 [5 [6 7 8 ]9 J1o J11 J12

OIIK-1

Xumus
(51.B.3)

Marematuka (b.1.5.10) M v v v

MareMmaTuyeCcKnuil aHaJiu3
(b.1.5.10.1)

OOBIKHOBEHHBIE
muddepeHIraIbHbIE v
ypaBuerus (b. b.10.3)

AHanmuTHYeCKasi TEOMETPHSL.
Jluneiinas anrebpa (b.1.5.10.2)

QOuzuka (b1..5.11) v v v

Teopust hyHKIMi
KOMIUIEKCHOT'O IIEPEMEHHOTO M
(b.1.5.10.4)

Teopus BeposiTHOCTEN U
MaTeMaTH4YecKasi CTaTUCTHKA v
(b1.5.10.5)

Snepuast ¢pusuxa(b.1.5.29) v

Mexanuxka (b.1. 5.22) v

[puknagnas ¢usuka (b1.5.15) v v

Mexanuka KUOKOCTHU U rasa
(.1.5.17)

Herpaguunonusie u
BO300HOBIISIEMBIE HCTOYHUKH v
saepruu (b.1.5.19)

dusuka cnenuaabHas
(aromuasg) (b.1.5.20)




OIIK-1

TeopeTnueckas MexaHUKa
(b1.b.16)

TemomaccooOMeH B
JHEPreTUYECKUX YCTaHOBKAX
(b.1.6.27)

MaremaTnueckue MeTOIbI
MOJIEITUPOBAHIS (HPU3UIECKIX
npouecco B HUP (b.1. B.25)

DNEeKTPOTEXHUKA U
anekrponuka (b.1.5.26)

Texunueckasa TECPMOJUHAMUKA
(5.1.5.18)

MarepuanoseneHue
(b.1.5.30)

Texuomorus
KOHCTPYKIIMOHHBIX
marepuanos (b.1.5.31)

Caapka (b.1.5.36)

®du3HKa SICPHBIX PEAKTOPOB
(b.1.5.33)

DrekTpoobopyaoBaHue
anekrpoctanuii (b.1.5.37)

Bogomnoaroroska (b.1.5.32)

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

Hay4Ho-uccnenoBarensckast
pabora (5.2.I1.2)

IoaroroBka K mporeaype
3aIIUTHI U 3AIUTA BBITYCKHOU
pa6orts (b.3. 11.1)




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

Tabauua 2
Koa n OueHo4YHbIE CPeICTBA
KO}I H HAauUMCHOBAaHUC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 110 JUCHUIIMHE Texyuero IIpomeskyTOoUHOM
KOMIICTCHIIMU JOCTHIKCHHUSA KOHTPOJIHA arTrecranmuun
KOMIICTCHIIMHU
3HAThH:
- OCHOBHBIE [TOHATHUS U BJIAJETD:
HIAMEHTAIbHBIE - nH(popMaLei 0 HA3HAYCHNHN U
Gyua YMETb: op
3aKOHBI XUMHUH; 00JaCTAX MPHUMEHEHHS
- CHCTEMaTH3HPOBATh
- TEODETUHECKHE OCHOBRL | & o o e boBATE OCHOBHBIX XMMUYECKHUX BEILIECTB
HOIIK-1.1. oouux pe3yITHTATEL ¥l MIX COCIMHCHHH; - KonrposbHble BOIPOCH
Hcromnb3yer 3aKOHOMEpHOCTEH N HMMICCKIX - METOZaMH 00padOTKU K OTUETaM TI0
6a30BBIC SHAHMS MPOTEKAHH XHMHHCCKHX SKCTIEPHMEHTOB, PE3yJIBTATOB IKCIICPUMEHTA,; 1a6OpPATOPHBIM paGoTaM
OIIK-1. Criocoben peaKIuii, XUMHYIECKOi ., - HEKOTOPBIMU
€CTeCTBCHHOHAYYH HaOIII0IeHNH, - 3amaHus K
HCTIONb30BaTh TePMOAMHAMHUKH, I ——— 9KCTIEPUMEHTAITBHBIMU
6a30BbIC 3HAHUS BIX AMCLMILINH B KUHETHKH M KaTaln3a, BLII'}:)OJIHXT’L acuery | METOAMKAMH H TEXHUKOH HTNCHMEHHBIM
eCTECTBEHHOHAYTHBIX IPODECCHOHANBHO | 3ekTpoXUMUHECKHX P UCCIEI0BAHUHN TIPOTEKAHMS KOHTPOIILHBIM paboTam Bomnpocsr s
i IeATENEHOCTH [POLECCOB; C HCNOJIb30BAHNCEM DH3MKO-XUMHYECKHX 10 pasjenam NMCHEMEHHOTO
AUCHHUIUIAH B SKCIEPUMEHTATILHBIX U
. - BO3MOYKHOCTH [POLIECCOB, HABBIKAMH JK3aMeHa
npodeccroHabHOM CIIPaBOYHBIX JAHHBIX
COBPEMEHHBIX METOJIOB M3MEPEHNS OCHOBHBIX (PU3HKO- (28 oueroB)
ACATENLHOCTH, (U3UKO-XUMITYECKOTO XUMHYECKUX ITapaMETPOB BOHpOCBI JUTSE
MIPUMEHSTh METOIBI S — YCTHOTO
MaTeMaTHIECKOTO
AHANI3A 1 cobece0BaHUS HA
YMETD: BJIAJIETb: 9K3aMeHe: OMIICTHI
MOJIEJIMPOBAHUS, HOTIK-1.2 - UCIOJIL30BaTh JJIA (1)1/131/11(0 (28 6I,meTOB)
TEOPETUUYECKOTO U I e 3HATh: PeIICHUA MPHITIAMHBIX | Mzzeh;aTP;qecmM K
SKCIIepUMEHTanpHOro | - PAMCHACT - BO3MOYHOCTH 3a/1a9 OCHOBHBIE 1;: g T el\:/lcp & EHO . - KOHTPOJILHBIE BOIPOCHI
UcCNeI0BaHuUs METO/LbI COBPEMEHHBIX dusngeckue 1 TEOPETHICCKUX MCTOA0B /A K OTYETAM TI0
MaTeMaTHYCCKOI0 | MmaTeMaTHYECKHUX XUMHUYECKUE 3aKoHBI 1 | 13 1CHIA CBOUCTB BEIICCTE 1 nabopaTopHBIM paboTaM
B —— METOI0B — HPOLIECCOB C X YYaCTHEM; - Ba(aHH K
- OCHOBHBIMH ITpUEMaMU
MOACINPOBAHUA, MOJCIIMPOBAHUSA U - UCIIOJIb30BAaTh IUChMEHHBIM
00pabOTKH IKCIIEPUMEHTAIBHBIX
TEOPETUYECKOro U | PKCIICPUMCHTAIbHOTO MaTeMaTuaeckne KOHTPOJILHBIM paboTam
HCCIICAOBaHUA (1)I/I3I/IKO- METOAbI B TCXHUYCCKUX AaHHBIX HpHKHaHHBIMH
JKCIIEPUMEHTAIBHO i NPOTPAMMHBIMHU CpE/ICTBAMH 1 0 paszienam
XUMUYECKHUX MIPOLIECCOB | TPUITIOKEHHSAX;

T'O UCCIICAOBAHNA.

cpelcTBaMy KOMITBIOTEPHON
rpaduKu




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mass TpynOEMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuul, 144 wyaca,
pacmpeeneHrue 4acoB 1Mo BUIaM pabOT ceMecTpaM MpeACTaBICHO B TabauIe 3.

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

Buna yueOHo# padoThI

TpynoémkocTs B yac

Bcero B T1.4. nmo cemecTpam

4acoB 1 cem | 2 cem

(I)OpMaT U3YyYCHUA TUCHUIIINHBI

C MCII0JIb30BAaHUEM JIEMEHTOB
AJIEKTPOHHOT0 00y4EHUs

OO01ast TpyA0€MKOCTb JUCIUIUIMHBI 110 YICOHOMY TUTaHY

144 144

1. KonrakTHas pa6ora:

1.1.AynuTopHasi paboTa, B TOM 4ncJie:

57 57

3aHATHUSA JeKIMOHHOTO THMa (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)

TCKYH_II/Iﬁ KOHTPOJIb, KOHCYJIbTAIIUH 110 JUCHHUIIJINHEC

KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA)

2. CamocrosTesabHas padora (CPC)

o1 51

pedepat/acce (MOAroTOBKA)

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

KOHTpOJIbHast paboTa

kypcoBas pabota/mpoext (KP/KIT) (moxroroska)

CaMOCTOSITEIbHOE MU3yUCHUE Pa3/IeNIoB, CAMOIIOArOTOBKA (IIPOpaboTKa U
MOBTOPEHHE JIEKITMOHHOTO MaTepralla U MaTeprana ydeOHUKOB U Y4eOHBIX
NOCOOMH, MOATOTOBKA K JTA0OPATOPHBIM U NMPAKTHYECKUM 3aHSATHSM,
KOJUIOKBHYM H T.JI.)

51 51

IToaroToBka K 9k3aMeHy (KOHTPOJIb)

36 36




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Tabauua 4
Buabl yueoHoi padoTsl
IInannpyemsie
KonrakTHas
(KOHTPOJIHpPYEMBbIE) 6 ® HanmenoBanmue Peanuzanus HaumenoBanue
abdora
pe3yabTaThl P % g o HCIOJb3yeMBbIX B paMKax pa3padoTaHHOrO
OCBOEHMSI: H v |[F oSl 58 AKTHBHBIX H IIpakTnyeckoi DIEKTPOHHOTO
anMeHOBaHHe Pa3/esioB, TEM < ] S| = a
koa YK; OIIK; ITK pas ? E) E_ = § = 5 E‘ o Bun CPC HMHTEePaKTHBHBIX NOATOTOBKH Kypca
- | &5 G
H HHIHKATOPBI = = £ =5 S E‘; 0o0pa3oBaTeibHBIX | (TPYyA0eMKOCTH B | (TPY/10€MKOCTH B
= | &5l E| S8 12
JOCTUKEHUS £ 18 2E|2¢ = TEXHOJIOr uii yacax) yacax)
o <
KOMITeTeHITH i = ,g 2 é“ 3| O =
1 CEMECTP
Pasnen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMUH
IIOJArOTOBKA K JICKIIUAM J'IeKLII/IH-O6’I>${CHeHI/Ie C
Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI ’ 1.2 (cr. 5-30); 2.1 YaCTHYHBIM
XUMUU (ct.8-15) IIpUBIIeYeHNEM (HOPMEI
OIK-1. IICKyccuH, Oeceabl
T1K-
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
Brinonnenue
CamocTosiTesibHasi padoTa no noMamHux KP
ocBoeHmio 1 paznena: 5 [3.1] cTp. 24-33
JIOMAIIHSAS KOHTPOJIbHAasi padoTa (1o BEIGOPY
npenoaaBareiid
Hroro mo 1 pazmery 2 5
Pazgen 2 Xummdeckast TEpMOMHAMHUKA
OIIK-1
MNOMK-1.1 Tema 2.1 OCHOBHBIC MTOJIOKEHUS,
N DJIEMEHTHI XUMHUYECKOMN TCPMOJUHAMUKA TOATOTOBKA K JICKITHAM
MOIIK-1.2 2 2 1.2 (cr. 5-30);
U TETUIOBBI KTBI XUMHYICCKHIX
CIIOBbIC she ¢ 2.1 (cr.8-15)
peaxiuit




Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl =E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHUS: 9 E ol 2 0|l 388 AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E‘ G‘ L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
M HHIHKATOPBI E: E é £ E § = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S 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 HOATOTOBKA K JICKUIAM 4aCTHYHBIM
2 2 2 1.2 (cr. 5-30); 2.1
TeMIepaTypaMy XUMHYECKUX IPOLIECCOB (c1.58-15) HpHUBJICYCHHEM (OPMBI
1 (a30BbIX Mepexo10B. Perienue 3amayu IHCKYCCHH, GeCeIbl
0 pazfeny 2
Brimonnenune
CamocTrosiTeJibHasi padoTa no noMamHux KP
OCBOEHMIO 2 pa3jesa: 7 [3.1] cTp. 24-33
JIOMAIIHSAS KOHTPOJIbHAasi paoTa (1o BEIGOPY
perno/aBaTes
Hroro mo 2 pazmerxy 4 3 7
Pasnen 3 Kuneruka XUMUYECKHX [IPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKOH KHHETUKH. 3aKOH JIeHCTBUS JeKIUA-06BACHEHHE C
OITK-1 Macc U 3HEPTrHsl akKTUBAIMH IpoIiecca. 3 » 9aCTHYHBIM
HNOIIK-1.1 CTaguitHOCTh U TIOPSIIOK PEAKITIHI IpUBIe4YeHNEM (HOPMBI
HOIIK-1.2 BiusiHue Temnepatypsl Ha CKOPOCTh AMCKyCCHH, Gecesbl
XUMHYECKON peakIiu
Tema 3.2 Karanuruuyeckue peakiuu.
T'oMoreHHsI U reTeporeHHbIH KaTanus 2 1 3
XHUMHUECKOE paBHOBECHE
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl 3 3 =E HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOIO
OCBOEHHS: HaumenoBate pasieiios, Tem D) E g E 3 E = ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s = | 2 | g E‘ ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
M HHIHKATOPBI = = E E E § = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
noAaroroska k JIP
JladoparTopHasi padora Ne 3.1 1 2 [3.4] crp. 3-17, 33-37
JladopaTopHasi padora Ne 3.2 Pemenue Sj::j;ii?;;;np’
3aga4 no teMe 3. Cnaya OTYETOB 2 2 [3.4] crp. 3-17, [33]
Konrponbhas pabora ctp. 10-31
Brimonnenue
CamocrosiTeJibHasi padora no nomarnaux KP
0CBOEHMIO 3 pa3jena: 9 [3.1] cTp. 24-33
AOMAIIHAS KOHTPOJIbHasi padora (1o BBIGOPY
MIPEToAABATENS
Hroro mo 3 pazmerxy 5 4 9
Pasnen 4 PacTBOpPBI 3JIEKTPOIUTOB
Tema 4.1 [lucniepcHble CUCTEMBI.
PactBopb! HEdNekTpouTOB. CrIOCOOBI 1 2
BBIpAXXCHUA KOHHeHTpaHHﬁ.
Tema 4.2 PacTBOpBI 3JIEKTPOIUTOB. NIeKIUA-00bACHEHHE ¢
OIIK-1 OCHOBHBIE XapaKTePUCTUKU 2 2 anB;eaqceT;::;gopMm
HUOIIK-1.1 3IEKTPOJUTOB. Peakius cpenbl JMCKyCOHH, Becesl
MOMIR-1.2 JlaGoparopHast paGora Ne 4.2
JlabopaTopHast paboTa paBHOBECHS B 5 L MOAroToBKa K JIP
pacTBopax 3JeKTpoIuTOB. Pemienue [3.5] crp. 26-32
3amaq
Tema 4.3 ['ereporeHHOe paBHOBECHE B
pacTBopax 31EKTPOIUTOB. 1 2
PactBopuMOCTSb 1 Ipou3BeaeHNE
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Bunel yueonoi padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOTO
OCBOEHUS: HaumenoBanue pasieiios, Tem D) ":f o E D) ‘E 2 I AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
ko1 YK; OIIK; IIK i o g = | 2 | g E‘ G‘ A HHTEPAKTUBHBIX IOAT0TOBKH Kypca
H HHIHKATOPBI = E E E E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
PacTBOPUMOCTH.
Tema 4.4 ['unponus coneit 1
Tema 4.5 Pemenue 3anad no teme 4. » 1 Crava otuetos y JIP,
Kontponbnas pabora nozroroska Kk KP
Boinonnenue
CamocrosTeabHast padoTa 1o 10 ﬂ;hfaml{m;fzs
ocBoeHuIo 4 pasgesna: EH'O L;Tg:)'py )
MIPEToAABATENS
Hroro no 4 pasneny 5 4 10
Pa3nen 5 Dnexrpoxumust. Kopposust u 3anmra MeTauion
Tema 5.1 OKkucIUTENBHO- TOATOTOBKA K JICKHIAM
2 2 1.2 (cr. 5-30); 2.1
BOCCTAHOBUTEIIFHBIC PEAKIHH (c1.8-15)
Tema 5.2 XvMHUYeCKHE HCTOYHHUKH TOKA
(FaﬂbBaHquCKHe SUICMEHTRL, IIOJArOTOBKA K JICKIIUAM MOZ[GIII/IpOBaHI/Ie
OIK-1 AKKyMYJISITOPBI, TOTUTUBHBIC 3JIEMECHTBI) ) 1 12 (cr. 5-30); 2.1 HPOM3EOICTBCHHEIX
MOIIK-1.1 M IpUHLNAIIBL MX paboThl. S/IC n (c1.8-15) HPOLIECCOB U CUTYaIHi
HMOIIK-1.2 JIEKTPUYECKasi eMKOCTh XHMHYECKIX
HUCTOYHHKOB TOKA
Tema 5.2 DneKTpoJHbINH TOTEHIUA.
Bopopoansiit anexkTpos. YpaBHeHUE MTOATOTOBKA K JICKIIAM
: 1 2 1.2 (cr. 5-30); 2.1
HepHncra. Pan HanpsixeHUi MeTasuioB. (c1.8-15)
Pa3HOBUIIHOCTH 3J1EKTPOJIOB
Tema 5.3 DeKTpoaN3 PacIIaBOB U 5 1 MOJTOTOBKA K JIEKIIUAM

BOJHBIX PACTBOPOB € paCTBOPUMBIMHA U

1.2 (cr. 5-30); 2.1
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOTO
OCBOEHUS: HauvenoBamme paszeios, Tem D) E o E D) E 2 ?1 Bun CEC AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s = | 2 | g E‘ ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
M MHAUKATOPBI = = E E E § = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
HMHEPTHBIMU 3IEKTPOIaMHU (cr.8-15)
Tema 5.4 3axons! Dapajest.
Hanpsixenue paznoxxenus. Beixon no TOATOTOBKA K JICKIMAM
1 1 1.2 (cr. 5-30); 2.1
ToKy. [lepeHamnpskeHne 3EeKTPOAHBIX (c1.8-15)
MPOIIECCOB
IIOATrOTOBKA K JICKITUAM
Tema 5.5 OcHOBHbBIE BUABI Koppos'vnn. 1 1 1.2H( 1. 5-30); 2.1H
Turb1 KOPPO3NOHHBIX Pa3pyIICHUN (c1.8-15)
Tema 5.6 Xumuueckuii u
SIEKTPOXUMUICCKUNA MEXaHU3MBI
KOppO3HU MueTamIOB. KOPpOUBI/IH c 1 2 T.O;(F 2?2—1201(); ?;LUMM
BOJIOPOJTHON M KHCIOPOIHOM (c1.8-15)
Jernonsgpu3anueid. MeTo bl 3anThl
METAJUIOB OT KOPPO3HH
CamocrosTebHast padoTa no 10
OCBOEHHIO 5 pa3nena:
Hroro no S pazgeny 8 10
Pa3nen 6 Teopus crpoenus atoMoB U [lepuonndyeckuit 3akoH
OIMTK-1 J'IeKIII/IH'O6’I>$ICHeHI/Ie C
MOIK-1.1 Tema 6.1Teopus cTpoeHus aToma ) YACTHYHBIM
HOTIK-1.2 BOJOpPOJa U CIIEKTPHI aTOMOB npuBJedeHHeM HOPMBI
JAUCKYyCCUH, 66C€Z[I)I
JladopaTopnasi pa6ota Ne 6.1Pemenue ’ ’ MOJTOTOBKA K 3aHATHIO
3aJ1a4 110 CTPOEHUIO aTOMa [3.9] cTp. 3-6
Tema 6.2 MHOro3/1€KTPOHHBIE ATOMBI 2 2
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Bunel yueonoi padoTsl
Ilnanupyemble Konraxrnas
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl =E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHUS: 9 E ol 2 0|l 388 AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT 0
xo1 YK OIIK; [K HanvmenoBaHne pa3gesnoB, TeM ?i 2 s § ?, E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
M HHIHKATOPBI = E é £ E § = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é"% c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
JladopaTopnasi pabora Ne 6.2 Pemenue MOATOTOBKA K 3aHATHIO
3a7a4 Ha [lepuoauueckuii 3aK0H UM. 2 2 [3.9] cTp. 3-6,
J.1. Mengneneesa. KorrponsHas padota
Tema 6.3 [leproguueckuii 3aKOH UM. ) 1
H.N. Menneneena
CamocrosiTesibHasi padora no 7
O0CBOEHMIO 6 pa3zaena:
Hroro no 6 pazaeny 6 4 7
Paspes 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJI
Tema 7.1 Xumuueckast CBA3b U CTPOCHHE JeKUUSA-00BbSICHEHNE C
OIIK-1 MoJieKyJl. MeTos BaJleHTHBIX CBA3EH, 5 ) Fz()ﬂlli(sz:K:9If8g)e.K[Ll2H§]l\d JaCTHIHBIM
HOIIK-1.1 Teopus THOPUAU3ALUHI, METO]L (c;“p. 69-i50) L MpHUBJIEYCHUEM (HOPMBI
NOIIK-1.2 MOJIEKYJISIPHBIX OpOuTanei AWICKY CCHH, GeCennt
IIOATrOTOBKA K JICKITUAM
Tema Z.ZVMe)KMOJ'IeKyHﬂpHBIe 1 1 1.2)1( 1. 5-30); 2.1H
B3aUMOACUCTBUA (CT. 8-1 5)
Hroro no 7 pazneny 3
UTOI'O 3A CEMECTP 34 | 17 51
HUTOTI'O no gucuuninxe 34 | 17 51
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

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

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

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

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

JlJis ONleHKW 3HAHWN, YMEHH, HAaBBIKOB U ()OPMUPOBAHUS KOMIICTECHIIUH 11O JUCIIUILTAHE
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
HaNMMEeHOBaHHe
KOMITETEHI[MH

Kox 1 HamMeHOBaHHe
HHIUKATOPA TO0CTUKEHUSI

KOMIICTCHIIMH

KpuTepun oneHuBaHus pe3yJabTaTOB 00yUeHH

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

OT Max pPEUTUHTOBOU
OLICHKY KOHTPOJIA

Orenka

«YAOBJECTBOPUTECJIBHO» /

«3a4TEHO»
60-74%
OT max peUTUHTOBOMI
OILICHKH KOHTPOJIS

Onerka
«xopouoy /
«3a4TEHO»
75-89%

OT Max pPEeUTUHIOBOM
OILICHKH KOHTPOJIS

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

OT max peUTUHTOBOU
OLICHKH KOHTPOJIA

OIIK-1. Crocoben
HCITONIL30BAaTh
0a30BbIE 3HAHUS
€CTEeCTBEHHOHAYUYHBIX
JIUCLUIUINH B
npodeccHoHaILHON
JIEATENBHOCTH,
MPUMEHSTH METO/IbI
MaTEMAaTHYECKOTO
aHauu3a u
MOJICIMPOBAHHS,
TEOPETUIECKOTO U
9KCIEPUMEHTAIBHOTO
HCCIEN0BAHUS

HOIIK-1.1 Viconb3yet
0a30BEIC 3HAHMS
€CTECTBEHHOHAYYHBIX
JUCLUILIAH B
npo(heCcCHOHATBHOM
NIESTEIBHOCTH

He Brazeer TeopeTndeckumM
MaTepHaIoM 10 JUCIUILIHHE
XHUMHUS; HE 3HaeT METO/I0B
IUTAaHUPOBAHNS SKCIIEPUMEHTA U
METO/I0B 00pabOTKHU PE3yIbTaTOB
9KCIIEPUMEHTA; HE BIIaJiceT
(hu3HKO-MaTEeMaTHIECKIM
anmnapaToM; He yMEeT COCTaBIIATh
IUTaH TPOBEJICHNS SKCIIEPHIMEHTA U
OCYIIECTBISITH 00pabOTKY 1
aHAJIM3 Pe3yIbTaTOB
IKCIIEPIMEHTOB; HE YMeeT
CaMOCTOSITEIILHO peliaTh
KOHKPETHBIC 33/1a4l U3 Pa3IMYHbIX
pa3IeNnoB XUMUH

IToBepxHOCTHO 3HaeT
TEOPETUYECKUN MaTepua, He B
HOJHOM 00beMe 3HAeT METOMBI
TEOPUH IUIAHUPOBAHUS
IKCIIEPIMEHTA; HE B TOJTHOM
o0ObeMe 3HaeT METObI aHAIN3a
1 00pabOTKHU pe3yabTaTOB
SKCIIEpUMEHTOB; HE B IOJTHOM
o0beMe BrageeT GU3NKO-
MaTeMaTHIECKHUM allapaToM

Xopoo 3HaeT
TEOPETHYCCKU MaTepHal,
HO B OTJIENIBHBIX pa3/enax
JIOMYCKAeT HETOYHOCTH;
3HAET METO/IBI TEOPUH
TUTAHUPOBAHHUS
IKCIIEPUMEHTA; 3HAET
METO/Ibl aHAN3a U
00paboOTKH Pe3yNbTaToOB
9KCIIEPUMEHTOB, HO HE
BCEr/a BEPHO UX MPHMCHSICT;
BJaJiceT PU3HKO-
MaTeMaTHIECKUM allapaToM

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

HOIIK-1.2. Tlpumensier
METO/Ibl MATEMaTHYECKOTO
aHaJIN3a ¥ MOJCIUPOBAHUS,
TEOPETUYECKOTO 1
9KCIIEPUMEHTAIBHOTO
HccIeJ0BaHMs

He criocoGeH ycBOUTH METObI
00pabOTKH IKCIIEPHUMEHTAIBHBIX
JIAHHBIX, B TOM YHCIIe
CTaTHCTHYECKHE; TPaBHiIa
HpeCTaBICHHS
9KCIEPUMEHTAIBHBIX IaHHBIX.
[Monspumerpuueckue,
30yIUTNOCKOTINIECKHUE,
KaJIOpUMETPUYECKHE,
DJICKTPOXUMHNYCCKUE METOIBI
HOJTy4eHHs] PU3NKO-XHMHUECKUX
JIaHHBIX [IPU PELIECHUN
TEPMOIMHAMUYECKHX,
KUHETHYECKHX M IPYTUX 3a1a4
XUMUH

Cnabo 3HaeT METO/IBI
00paboTKH

OKCIIEPUMECHTAJIbHBIX JaHHBIX, B

TOM YHUCJIE CTATUCTHYECKHUE;
MpaBHIIA IPEACTABICHHS
SKCIIEPHIMEHTAIBHBIX JaHHBIX.
[Monspumerpuueckue,
30yIUTNOCKOTINIECKHUE,
KaJIOpHMETPHYECKHUE,
DJICKTPOXUMHNYCCKUE METOIBI
nosyueHus: Gpusnko-
XUMHUYECKUX TAaHHBIX ITPHU

PeI€HNU TEPMOJANHAMUYECCKUX,

KUHECTUYCCKHUX U IPYIrux 3a4av
XUMHHU

3HaeT MeToABI 00PabOTKH
9KCIEPUMEHTAIBHBIX
JTAHHBIX, B TOM YHCIIe
CTATUCTHYECKHUE; TIPaBHIIa
HpeCTaBICHUS
SKCIIEPHIMEHTAITBHBIX
JTAHHBIX.
[Nonsspumerpuueckue,
30yIUTNOCKOTIMIECKUE,
KaJIOpHMETPHYECKHUE,
DJICKTPOXUMHUYCCKUE METOIBI
noyueHus Gpusmko-
XUMHUYECKUX TaHHBIX ITPHU
pemeHnn
TEePMOANHAMUIECKHX,
KUHETHIECKHUX U IPYTHX
3a1a4 XUMUH

YBepeHHO 3HAeT METO/IbI
00paboTKH
9KCIIEPUMEHTAIIBHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHYECKHE;
TIpaBHJIA IPECTABICHHS
9KCTICpUMEHTAIIbHBIX JAHHBIX.
ITonspumerpuueckue,
30yIUTHOCKOTIMYECKHE,
KaJIOpHMETPUUECKHE,
OJICKTPOXUMUYECKUE METOABI
HOJTy4eHHs PU3NKO-
XUMHUYECKUX NAaHHBIX IPHU
pelIeHIN TePMOANHAMHIECKHX,
KHHETHYECKUX 1 JIPYTHX 3a1ad
XUMHAU
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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 Heopranudeckas Xumus: Y4ueonuk s By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3., 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-OubOInorpadgpuyeckas aureparypa

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

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

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

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

B cnncok «Meroauueckue ykazaHHs, pEKOMEHIALUU U APYTrue MaTepuasbl K 3aHATUAM»
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs M PEKOMEHJAIMM 110 MPOBEIEHHUIO JIAOOPATOPHBIX H
NPAaKTUYECKUX YUEOHBIX 3aHATHUH 110 TaHHON TUCHUILIMHE!

6.3.1 Memoouueckue ykazanus, pa3padomannvle npenooagamenimu:

3.1 Tankun A.JI.. OCHOBHbIE TOHSTHS M 3aKOHBI XHUMHH: Y4E€OHO-METOJ. IMOCOOHMe K
IPAKTUYECKUM U JTAOOPATOpHBIM paboTaM U MHIAMBUAYAJIbHbIE 33JaHUS MO Kypcy oOuias XUMHUs
JUISL CTYZICHTOB HEXMMUYECKUX CHEIMaTbHOCTEN THEBHBIX, BEUEPHUX U 3a0UHBIX (OpPM 00yUEeHHUS
/ AJL Tankun, A.Jl. CamconoBa, T.B. CazontbeBa // Hwxuuit Hosropon, HI'TY um. P.E.
AnexceeBa. 2018. — 19 c.

3.2. HaymoB B.W. DneMeHTbI XUMHUYECKOH TEPMOANHAMMKH B Kypce OOIIel XUMHUH: METO/.
yKa3aHMs K J1a00paTOpHBIM U MPAKTUYECKUM 3aHATHUAM IO Kypcy OOIIed XUMMHU Ul CTYIEHTOB
XUMHUYECKUX U HEXMMUYECKUX CIHEelUAIbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX (DAKyIbTETOB /
B.U. Haymog, XK.B. Mamynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. Bbopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX DPEaKIIH:
METOMYECKHE YKa3aHUsl ISl IPOBEACHUSI KOHTPOJIbHBIX padOT U KOJJIOKBUYMOB IO KypCy o01ei
XUMHUH JJI CTYJI€HTOB XMMHUYECKUX M HEXMMUYECKHX CIIELHUaIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0uHbIX ¢opm obyuenus / I'.H.bopucosa, A.B. bopucos, F0.B. barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.



3.4. barranosa I0.B. CkopocTh XUMUYECKUX peaklmil. XMMHUUYECKOE PAaBHOBECUE: METO/.
YKa3aHUs JJIsl MPOBENEHUs 1ab0OpaTOPHBIX 3aHITHHA TO Kypcy OOIIedl XUMHH Ui CTYACHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIICIUATbHOCTSH JHEBHBIX, BEUCPHUX M 320YHBIX (DAKyIbTETOB /
FO.B. barranoga, ['.H. Bopucosa, A.B. Bopucos, XX.B. Manynesud, B.K. Ocmanos / H. Hosropog,
HI'TY um. P.E. Anekceesa. 2009. — 37 c.

3.5. CamconoBa A./[. PacTBOpBI 3J1€KTPOIMTOB: Y4€OHO-METO/1. TOCOOHE K MPAKTUICCKUM
u naboparopHbIM pabotaM. HauBUAyanbHbIE 3a/laHUs [0 Kypcy OOIIell XUMUU ISl CTYACHTOB
HEXMMHMYECKUX CIIeUUaIbHOCTEH [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.
Anexceesa. 2020. - 33 c.

3.6. CamconoBa A./l. OKuCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIMHU: METOIUYECKUE
YKa3aHUs K JIA0OPATOPHBIM U MPAKTUYCCKUM 3aHSATHSAM IO KypCy OOIIeld XUMHUH JJisi CTYJCHTOB
XUMHUYECKHX U HEXUMHUYECKHUX CHEIUAITBHOCTEH THEBHBIX, BEUEPHUX U 3a09HBIX (opM 00ydeHHUs/
A.Jl. Camconona, A.JI. lNankun, T.B. CazontbeBa // H.Hosropox, HI'TY um. P.E. Anekceega.
2012.36c.

3.7. bopucoB A.B. KoHTponpHbIE 3alaHusi MO T€ME PACTBOPBI: METOJ. yKa3aHUs Ui
MPOBEJCHUS TEKYLIEro KOHTPOJSI MO Kypcy oOmied XMMHM U HEOPraHWYeCKOW XHUMHUU Ui
CTYJICHTOB XUMHUYECKUX U HEXUMHUYECKUX CIEHIUATbHOCTEH JHEBHBIX, BEYEPHUX U 3a0UHBIX (HOpM
ob0yuenust / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa / H.Hosropon, HI'TY um. P.E.
Anexceena. 2017. 14 c.

3.8. KoBasea O.H. Dnekrpoxumusi: METOAWYECKHE YyKa3zaHUs K J1abDOpaTOPHBIM H
MPAKTUYECKUM 3aHATUSAM 10 Kypcy OOIIel XUMUU 7Sl CTYIGHTOB XUMUYECKHUX U HEXUMHYECKHX
CHEIMAIbHOCTe JHEBHBIX, BeUEpHUX M 3a04HbIX (opm oOyuenus / O.H. Komanera, FO.B.
barranosa, B.K. Ocmanos, A.Jl. Camconosa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52c.

3.9. CmupnoBa JILA. CtpoeHue aroMa: METOAMYECKHE YKa3aHUsl K IPAKTUYECKUM
3aHATUSAM 10 Kypcy OOINel W HEOpraHWYeCKOW XHMHUHU ISl CTYIAEHTOB XHUMHUYECKUX U
HEXUMHUYECKUX CIEeIMATILHOCTEN THEBHOU M BeuepHeu ¢opm oOyuenus / JILA. Cmupnosa, JK.B.
Manynesuy, I'.A. [lanuueBa, I'.®. Bononun, JIL.H. Yersipbok, C.B. Kpacnomybekas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Crpoenune aroma. XuMHUYECKas CBSI3b: METOJ. YyKa3aHWsS IS
MPOBEJICHUST KOHTPOJIBHBIX PabOT M KOJUIOKBUYMOB MO Kypcy OOIIeH XUMUU Al CTYICHTOB
XUMHYECKUX U HEXUMUYECKHUX CIEIUAIbHOCTEH 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. Haymos B.1. Xumuueckasi cBs3b: METOJl. yKa3aHUs K MPAKTHUECKUM 3aHATHSAM IO
Kypcy 0OIel XUMUU JUIsl CTYJAEHTOB HEXMMHYECKUX CICIHAIBHOCTEH THEBHBIX, BEUCPHUX H
3aouHbIX ¢akyiasTeToB/ B.1. Haymos, JI.H. Uetsipbok, I'.A. Tlannuesa // H. Hosropon, HI'TY
uM. P.E. Anexceesa. 2012. 37 c.

6.3.2 Memoouueckue ykazanusn, pazpadomannuvie HI'TY

3.1. Metoauyeckue pEeKOMEHAALMKA IO OpTaHM3alMH ayAUTOpHON paboThl. [IpUHSATHI
YyeOHno-meroanueckuM coetoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/met_rekom_aydit rab.pdf



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

3.2 Meroanyeckre peKOMEHAAIMU MO0 OPraHU3alUd U MJIAHUPOBAHUIO CaMOCTOSITEIIbHOM
paboThl cTyneHTOB N0 aucuuiuinHe. [IpusaiaTe YueOHo-MeToanueckum coBetoM HI'TY um. P.E.
AnekceeBa, mporokonm Ne 2 or 22 ampens 2013 r. DJNEeKTpOHHBIA  ajpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf

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

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

interakt.pdf

7. NHOPOPMAIMOHHOE OBECIIEYEHUE JUCHUIIJINHbBI

VY4eOHBI Tpolecc MO JUCHMIUIMHE  O00eCredeH HEOOXOIUMBIM  KOMIUICKTOM
JUICH3UOHHOTO M CBOOOJHO PacIpOCTPaHSEMOTO IMPOTPAMMHOTO OOECIEUEHHUs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmed PIIJ] u
MOJITIC)KUT OOHOBJICHUIO MTPU HEOOXOAUMOCTH ).

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

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

1. Koncynwsrantllmtoc [DnextponHsiii pecypc|: CrnpaBouHas mpaBoBas cucTeMa. - Pexum
nocryma: http://www.consultant.ru/.

2. Hayunas  osnexktponHas  Oubmmoreka  E-LIBRARY.ru. —  Pexum  gocryma:
http://elibrary.ru/defaultx.asp

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

4. DnexTpoHHO-OMOMMoTedHast cucTemMa Znanium.com [DeKTpoHHBIA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ akpana.

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

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

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HaAy4Hou u mMexHu4eckKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHnbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOHHbILL
pecypc]. - Pearcum docmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Vnusepcumemckas ungopmayuonnas cucmema Poccus [Dnexmponnvii pecypcl]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepeyeHb MpOrpaMMHOro odecneyeHHsi U MH(POPMANMOHHBIX CIHPABOYHBIX
cUcTeM

Taonuya 7 - Ilepeuens 31eKmMpoHHbIX OUOTUOMEUHBIX CUCHIEM

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

1 KoHcynbTaHT cTyeHTa http://www.studentlibrary.ru/

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

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

Taonuuya 8 - Ilepeuens npocpammnozo obecneyenus



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 IIporpammHuoe obecnieuenmne

YHHBEPCHTETE HA TOTOBOPHOI OCHOBE CBOOOHOI0 pacnpoCTPaHEHHsI
Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Open Office 4.1.1 (nmuuen3us
Premium, norosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moamnucka MSDN 4689, nmoamucka Adobe Acrobat Reader
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14) (FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (nmumen3ust No 43178972)

Windows XP gui. Ne 65609340

Office 2007 mum. Ne 43178971

Microsoft Windows XP Professional (siumiensus Ne 43178980)

MicrosoftOffice 2007 (mumensust Ne 44804588)

1C mpeanpusitre 8.1 (TUIEH3MOHHOE COTJIAIICHHUE
Ne800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

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

Texokcnept (Jorosop Ne100/860 ot 22.12.2016)

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

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

Tabnuua 9 - Ilepeuenv cospemeHHbIX RPOPecCUOHATbHBIX 0a3 OAHHBLIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
Hoctyn k pecypcey (yaajeHHbIH
e HanmenoBanue npogeccuoHajabHON 0a3bl AOCTYH ¢ YKa3aHueM
" | MaHHBIX, HH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBIJIKH/IOCTYN U3 JIOKAJbHOM
CeTH YHHUBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHZapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHass  0a3a  M30paHHBIX  CcTaTel Mo i

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

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 [paBoBas cucrema .

5 JIOCTYII U3 JIOKAJIbHOW CeTH
«Koncynprantlirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JIOCTYT U3 JIOKAJTbHOU CETH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1J1s1 UYHBAJINJIOB U JINIL C OB3
B Tabn.10 ykazaH mepedyeHb O00pa3oBaTEIbHBIX PECYpPCOB, HMEIOHIMX  (OPMBI,
aJaNTHUPOBAHHbIE K OTPAaHHYEHUSM HX 370POBbs, a TAK)K€ CBEIACHHUS O HaJIMYMU CHEIHaJIbHBIX


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

TEXHUYECKUX CpPEACTB OOYYEeHHs KOJUIEKTUBHOIO M HHIUBUAYAJbHOTO IMOJIb30BaHMs. [Ipu
3allOJJHEHUN TaOJIMIBl MOXKET OBITh MCIOJB30BaHAa MH(OpMalMs, pa3MeElleHHas B IMOJApas3jese
«[docrymuas  cpema»  cneuumanusupoBaHHoro pasnena caifita HITY  «Csemenust 00
obpasoBaTenbHOM opranusarme» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazosamenvhule pecypcot 014 uneanuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYHUH CHENHMATBHBIX
Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
TEeXHUYECKHX CPeICTB 00y4eHus
Ne NMPUCIOCO0JICHHBIX ISl HCIIOJIb30BAHUSA
KOJIJIEKTUBHOT0 ¥ HHIMBUAYAJbHOIO
uHBaJuIaMu u jgunamvu ¢ OB3
M0JIb30BAHUSA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CIeUaIbHOE MOOUIIbHOE MPUITOKECHHE -
2 ObC «Jlanb» CHUHTE3aTOp PEYH, KOTOPHIN
BOCITPOM3BOJIUT TEKCThI KHUT U MEHIO
HaBUTAlIUU
3 OBC «tOpaiit» BEpCHS IS CIA0OBHISITNX

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

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

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

HaunmenoBanue

Ay UTOPHIA 1 OcHaleHHOCTHb Ay M TOPHUIA IlepeyeHb JIMIIEH3MOHHOTO
¥ P MOMeEILIEeHUI U NoOMeleHu NPOrpaMMHOI0 00ecre4eHusl.
Ne NOMeIeHu 1S N
. JJI CAMOCTOATEIbLHOU PexBU3MTHI OATBEPKAAOIETO
CAMOCTOATCIBHOHN
padoThI AOKYMEHTAa
padoThI
1. Mocka menoBas - 2 mr.
2. Ctonsl nabopaTtopHsbie (pabouee
MecTo cTyaeHTa) Ha 30 gern.;
3. PaGouee mecTo mpemnopaBaTens —
6261

2 mT.;
y4eOHast ayuTOpHs st 4. BoITskHbBIE IKa(bI - 2 10T
MPOBE/ICHUs NPAKTHYECKHX | 5 OfopyoBanHe s

1 1abOpaTOPHBIX 3aHATHH, NPOBe/IeHHs 1a60PATOPHBIX
IPYIIIOBBIX U o
3aHATUH 110 JUCLHUILUIMHE XUMUS:

HHHHBHﬂyaHBHEIX mKad CynIiIbHBIN - 2 MIT.,
KOHCYJIbTALNH, INEKTPOXUMHYECKHE TUCHKH TS
1 TEKyIIEeTo KOHTPOJ{’I H nsmepenus DJIC XUMHIECKOTO
IIPOMEXYTOTHON 9JIeMEHTa - 3 IIT.,
arrectanuu (kadeapa SIIEKTPOJIU3EPHI - 4 IIT.,
"[Ipon3BoACTBCHHAS BbInpsiMutenu b5-47 — 6 wr.,

6e3onacHoCTb, 3konorus u | pH-merpsr «MITI-301» - 4 .,
xuMus" T. Huokaui KaJlopUMETpBI — 4 WT.,

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

KOJIOOHArpeBareny — 3 ImiT.;
BOJIBTMETPHI 1dpoBsie B7-38 — 3 mit.,
BECHI TEXHUYECKUE — 2 MIT.,

Tabauel Menaeneesa- 4 mr.,
nabopaTopHas XMMHYECKas MOCy/a 1
PEeaKTHBBI



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

HaumenoBanue
ayAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
NOMelleHui ¥ MOMeIleH i

IlepeyeHb JIMIEH3MOHHOTO
NMPOrpamMMHOI0 o0ecreYeHus.

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

yaeOHast ayJUTOPHUS IS
MIPOBEJCHUS 3aHATUI
JICKIIMOHHOTO U
CEMHHApPCKOTo THUTIA,
TPYIIOBBIX U
WHIUBUAYATbHBIX
KOHCYJIbTallUH,

2 TEKYLIEr0 KOHTPOJIS U
MIPOMEXYTOUHOM
arrectannu (kadenpa
"IIpousBoacTBEHHAsS
0e30IMaCHOCTD, SKOJIOTUS U
xumus" . Huoxamin
Hogsropon, Kazanckoe 1.,
12)

1.Jlocka menoBas

2. Pabouee MecTo mpermoaBaTens
3. Pabouee mecTo cTyneHTa - 64
Yell.

4. IlepcoHaIbHBIN KOMIBIOTED

1. Windows XP, Prof, S/P3 (moamucka
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
CEMUHAPCKOTO THUTIA,
IPYIIOBBIX U
WHIUBUIAYATbHBIX
3 KOHCYJIbTallUH,
TEKYIIEr0 KOHTPOJIS U
MIPOMEXYTOUHOM
arrectanuu (kadenpa
"IIpousBoaCTBEHHAsS
0€301IaCHOCTb, DKOJIOTHS U
xumusa" T. Hikami

Hogropon, Kazanckoe 1.,
12)

1. Jlocka menoBas - 1 mrT;

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

3. Pabouee MecTo mpenogaBaTeis
4. Pabouee MecTo cTyneHTa - 42
yel.

10. METOAUYECKHUE PEKOMEH/JAIIMHN OB YYAIOIIUMCA
1O OCBOEHUMIO JNCHUITJIMHBbI

10.1. O0mme MeToAMYECKHE PEKOMEHJAUMH VI O0y4YAIOUIMXCH IO OCBOCHHIO
AUCHUILINHBI, 00pa3oBaTe/IbHbIe TeXHOJIOTHH

KOHTAaKTHOM  paboTel ¢

JlucumiuimHa — peanus3yercss IOCPEACTBOM  IIPOBEICHMS
oOyyaromuMucs (BKJIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

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

[IpenogaBanue  QUCIHUILIMHBEI
00pa30BaTeNbHbIX TEXHOJIOTHA:

-0aNbHO-PEUMUH206A51 MEXHOI02US OYEHUBAHUA(NPU HATUYUL),

- KOILOKEUYM,

BCACTCA C MNPUMCHCHUCM CJICAYIOIIUX BUJ0B



- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1abopamopHuiM pabomam.

[lo uroram Tekyllel ycHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABIIEHA OLEHKA II0
POMEXYTOYHOW aTTeCTAllMM B COOTBETCTBHHU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIEeHTHI,
BBITMIOJTHUBIIME BCE 00s3aTENIbHBIC BU[IBI 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 yueOHbI MaTepuai; CBOOOIHO
CIpaBIIETCS C 3aJadaMM, BOIIPOCAaMU W JPYTMMM BHJAMU 3a/laHuiM, HUCIOJb3YET B OTBETE
JIOTIOJIHUTEIBHBIN Matepuan. Bce mpemycMoTpeHHbIe pabodeid y4eOHOW TporpamMMou 3aJaaHus
BBIIIOJIHEHBl B COOTBETCTBHMM C YCTAaHOBJICHHBIMH TpeOOBAHUSMHU, CTYIEHT CHOCOOEH
AQHAJIM3UPOBATh IMOJIyUEHHBIE PE3Yy/IbTAaThl, IPOSBISET CAMOCTOSTEIBHOCTh MPH BBINOJIHEHUU
3a1aHUM.

Pe3ysabrar 00y4eHusi cunmTaerci C(pOPMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CIIU
TEOPETUUECKOE COAEPKAHUE Kypca OCBOEHO IMOJHOCTBIO. [Ipu ycTHBIX cobeceloBaHUSX CTYIEHT
MOCIIE0BATENbHO, YETKO M JIOTHYECKH CTPOMHO H3NaraeT y4eOHbIM MaTepuan; CHpaBIseTcs ¢
3aJa4aMy, BOMPOCAMH W JPYTUMH BUAAMHU 3aJaHHid, TPEeOYIOUIMX NPHUMEHEHHUS 3HAHWM, BCe
MpelyCMOTPEHHbIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIIOJHEHB B COOTBETCTBHU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOEH aHAIM3UPOBATh MOIYYEHHBIE PE3YJIbTAThI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

PesyabraT 00yueHusi cuutaercss HecOPMHPOBAHHBIM, €CJIU CTY/IECHT TP BBINOJIHEHUN
3aJjaHUil HEe JAEMOHCTPUPYET 3HAHUN Y4eOHOro Marepuala, JOMycKaeT OMUOKHU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBIIOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUMMBIX YMEHH,
KayeCTBO BBINMOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUE€CTBO UX
BBITTOJIHEHHS OLIEHEHO YMCIIOM OaJUIOB HUXKE TpeX IO OLEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToan4yeckue yKasaHus JJIsl 3AaHATHI JIEKIMOHHOTO THIIA

JIeKIIMOHHBIN KypC MPEANnojaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOTO IJIaHa. B XoJie JTeKIIMOHHBIX 3aHATHI PACKpPBIBAIOTCS 0a30BBIE BOIPOCHI B paMKax
KKJI0M TeMbl AUCHUIUIMHBL (Tabnuma 4). O003HAYalOTCs KIIOYEBBIC ACTEKThI TEM, a TaKXKe
JIENaloTCs akKIeHThl Ha Hanboyiee CIIOKHBIE M BaKHbIE TOJIOKEHHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIHUH SBISIOTCS OMOPHOM OCHOBOM JIJIi TOATOTOBKUA OOyYaroOImUXCA K
MPAKTUYECKUM 3aHITHUSM / JTaOOpaTOPHBIM paboTaM W BBIMOJTHEHMS 3aJlaHUN CAMOCTOATEIHHOU
paboThl, a TaKXKe K MEPOIPHUATUSIM TEKYIIET0 KOHTPOJS YCIEBAEMOCTH W IMPOMEXKYTOUHON
aTTeCTaIlM! 10 JUCIUIINHE,

B Xxome neKnMOHHBIX 3aHIATHH PEKOMEHAYeTCS BECTH KOHCIEKTUPOBAaHUE Y4YEOHOTO

Marepuana.

10.3. Meroauyeckue YKa3aHusi N0 OCBOCHHMIO JAWCHMIUIMHBI Ha J1a00paTOPHBIX
paborax

JIaGopaTtopHble pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYAEHTaAM YMEHHs paboTaTh ¢
XUMHUUYECKMMH peareHTaMu, MocyJoi u nmpuOopaMu, OCYIIECTBIATh XUMUYECKUI 3KCIIEPUMEHT U
IPOBOJUTH NEPBUYHbIE HAyuHBIE HccieqoBaHusA. B naboparopHbie pabOThI BBEJCHBI HJIEMEHTHI,
IMOBBIIIAKOINHUE HHTCPEC CTYACHTOB K HUM H HX IMO3HABATCIIBHYIO AaKTHBHOCTD. HaHpI/IMep, B
pabore "OmpeneneHue MOJIIPHOM Macchl SKBHUBAJEHTAa MeTajula" oOIpenensercss He TOJIbKO
DKBUBAJICHTHass Macca (JIMTepaTypHBIM BapWaHT), HO M aTOMHas macca MeTaiuia. B pabote
"OnpezneneHue TEMIOBOrO H(dexTa peakiuu" TermI0eMKOCTh KaJOpUMEeTpa OIpeNenseTcs
METOAMYECKH 0ojiee TPaMOTHO, YeM 3TO ONMCAHO BO BCEX JAOOpAaTOPHBIX NMPAKTUKyMax, a B
pabore "CKOpPOCTb XMMHUYECKOH peakiuu", MOMHUMO KAuyeCTBEHHBIX 3aBUCHUMOCTEH CKOpPOCTH



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

Jlis  TOBBIIIEHHs] TIO3HABATENBHONW AaKTUBHOCTU CTYACHTOB M MPHOOPETEHUS HMH
NEPBUYHBIX HABBHIKOB HAYYHOTO HCCIEIOBAaHMS, B 3TH KJIacCHYECKue JabopaTopHble pabOThI
BBEJICHBI AJIEMEHTBI HAYYHOT'O MCCIIEJOBAHUs, KAK-TO:

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

0) 00BACHUTH MPOTEKAHUE OJIHOM peaklMU U He MPOTEKaHWEe IPYroW, Ha MEPBbIN B3I
1oJ00HOH, peaKIu;

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

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

[Tocrne BbIMOTHEHHS Kaxa0il JabopaTopHOW pabOThl CTYAEHT OG(OpMIILET OTYET, B
KOTOPOM YKa3bIBAIOTCS IIETM PalbOThl, XOA pabOTHl, JaeTCs PUCYHOK M ONHMCAHUE YCTAaHOBKH,
TabJIMIa YUCTICHHBIX PE3yJIbTaTOB, BHIYMCICHUS U BHIBOIBL.

[Ipu oneHuBaHUM J1aOOPATOPHBIX PAOOT YUUTHIBAETCS CIIEAYIOIEE:

- KAayeCTBO BBIMOJIHEHUS] HKCIIEPUMEHTAIbHO-TIPAKTUYECKOW 4YacTu padoThl U
CTENEHb COOTBETCTBUS PE3YJIbTATOB PaOOTHI 3aJaHHBIM TPEOOBAHUSM;

- Ka4ecTBO O(OPMIICHHSI OTUETa 0 padoTe;

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

10.4. MeTonnueckne yKa3aHusl 10 CAMOCTOSATEJIbHOI padoTe 00y4aromuxcs

CaMmocTtosTenbHass paboTra oOecrneynBaeT MOATOTOBKY OOY4YaromIerocs K ayIuTOPHBIM
3aHATUSAM M MEPONPUITHAM TEKYIIEro KOHTPOJS M MPOMEKYTOUYHON aTTeCTallud MO U3ydaeMou
TUCHUIUIMHE. Pe3ynbTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOydYarollerocs Ha
3aHSATUAX W B KAYE€CTBE BBIMOJHEHHBIX NPAKTUYECKUX 3aJaHUA U JpYrux (GOpM TEKYIIEero
KOHTPOJISL.

[Ipu BBITIONTHEHUH 3alaHUM IJII CAMOCTOSITEILHOW PabOThI PEKOMEHAYyeTCs MpopaboTKa
MaTepUANIOB JIEKIUH MO KaXIOW NIPOUIACHHONM TEME, a TakKe H3YyYEHHE PEKOMEHIYEMOM
JTUTEPATypPHI, IPEACTABICHHON B pazzaene 6.

B mporecce camocTosTenbHONW pabOThl MPU W3YUYEHUU TUCIUIUIMHBI CTYAEHTHI MOTYT
paboTath Ha KOMIBIOTEPE B CIEIUATU3UPOBAHHBIX AYAUTOPHUAX ISl CAMOCTOSITEIHLHON paboThI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTynm uepe3 HMH(POpPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «MHTEepHET» K AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u sanektporHoi 6udnanoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC pacCIoJiaraloTcs y4eOHbIE M YYEOHO-METOAMYECKHE MaTepHalibl, KOTOPbIE MOTYT OBIThH
MCIIOJIb30BAHBI JJIsl CAMOCTOSATEIHHON PaOOThHI MPU U3YUEHUU AUCHIUTIINHBIL.

Jst oOydarommxcst Mo 3a04HOM (opMme OOydeHHs] caMoCTOsATeNbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI 1eATeIbHOCTH.

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

XUMHUYECKON KUHETHKE (CKOPOCTh XUMHUYECKHX peakUuid, XUMHUYECKOE paBHOBECHE, BIIMSHHE
TEMIEpAaTypbl Ha CKOPOCTb XHUMHUYECKOW peakuuu U T.1): BapuanT 1 - 28 (mo BeIOOpPY
npenoaasarens) u3 metonuueckux ykaszanmii: I.H. bopucosa, A.B. bopucos, H0.B. barranoga,
B.K. OcmanoB OcCHOBHbBIE 3aKOHOMEPHOCTH IpOTEKaHHUd xumuueckux peakuuit. H.Hosropop,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.



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

11. OHUEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCIUIIJINHBI

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

Bonpocel, nHAMBUAYaIbHBIE 3aaHUSI U 33]1a4M [IPEICTABICHBl B METOIMYECKUX YKA3aHUAX
K IPaKTHYECKUM | J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBineHHbIX B 11. 6.3.

Ilpumepvt munosvix 3a0anuil:

11.1.1. TunoBsbIe 3a1aHNS K NIPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM

3ansitue Ne 24 (2 yaca)
CkopocTh XUMHYECKHX peaknuii. XuMH4eckoe paBHoBecHe. Pemenne 3agau

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

THUITOBBIE 3ATAY:

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

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

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

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

r) 2NO(r) + Cla(r) 2 2NOCI(r)

1) CO(r) + HoO(r) 2 Ha(r) + CO(1);
e) C(1B) + 2H(T) 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 ypaBHeHH0O 2NO(T) + O2(r) 2 2NOy(1). HauanbHble KOHIIEHTpAINH
pearupytomux BemectB O0bi1u [NO] =0,8 monb/im; [O2] = 0,6 monb/n. Kak u3aMeHUTCS CKOPOCTH
pPEaKIMU, eCIM KOHIEHTPALHI0 KUCIopoJa yBeauduTh 10 0,9 MoJb/d, a KOHIIEHTPALUIO OKCHIa
azora 70 1,2 mons/n (T=const)?

4. Ckopocts peakiuu Hp(r) + Ix(r) 2 2HI(r) npu [Hz] = 0,5Mouns/n u [I2] = 0,3 mons/n paBHa
0,018 monb/ n1-MuH. PaccuntaTh KOHCTaHTY CKOPOCTHU IPSIMON PEAKIIMH.

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

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

7. Koncranra ckopoctu peakuuu 2NO(T) + Oz(r) @ N2O4(T) mpu HEKOTOpO# Temriieparype
paBHa 0,5-10° 1% /mon®c. Paccumtarhb ckopocth peakiuu: a) npu [NO] = 0,8 mons/a, [O,] = 0,6
mMonb/it; [N2O4] = 0 wmomp/m; 6) 4epe3 HEKOTOPBI MPOMEXKYTOK BPEMEHH, 3a KOTOPBIHA
npopearuposaio 0,2 MOJIb/JI KUCIOPOAA.




8. Paznoxxenue N>O Ha MOBEPXHOCTH 30JI0TA MPHU BBICOKUX TEMIIEpPATypax IMPOTEKAET IO
ypaBHeHHI0 2N,0(T) 2 2No(T) + Oy(T). KoHcTaHTa cKOpoCTH JaHHOW peakIny paBHA 5-10°
*n-mons ™ mun™ npu 1173K. Hauansnas konnenTpanus [NoO] = 3,2 momaw/i1. Onpenenure

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

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

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

Peaxuuto npu temmneparype S00K?

11. Jna peakuuu COCly(r) 2 CO(r) + Cla(r) xoHCcTaHTHI ckopoctu Tipu 665K m 745K
COOTBETCTBEHHO PABHbI 0,53-10'2 u 76,6 102. Beraucuts SHEPI'UIO AKTUBALMH.

12. Bo cKOJIbKO pa3 yBEIUYHUTCS CKOPOCTh peakiuu, eciu npu temmneparype S00K ee sneprus
aKTHBAIMH, 32 CYET BBEJICHUS B PEAKIIMOHHYIO CpEy KaTallu3aTopa, yMEHBIIUTCS Ha
a) 4 x/[x/moinp;0) 8k k/Momnb; B) 12x/[x/Moub; ) 16K x/Moib; 1) 20k [x/Moub;e) 30k /[k/Mob;
K) 35k]x/Moub; 3) 40k ]Ix/Moib; 1) 45K K/ MOJTb.

13. [Ins cnenyrommx oOpaTUMBIX MPOLIECCOB:

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

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

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

r) CO(r) + HoO(r) 2 Ha(r) + CO(1)

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

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

1) 3amucare MaTeMaTHYECKUE BhIpayKeHHs1 KOHCTAHT paBHOBecust K. 1 Kp;

2) Berunciuts coornomenue mexay Ke u K, npu 25%C;

3) Ucnonb3yst TabauLbl TEPMOANHAMUYECKUX BEJIMUUH HaiiTu 3HaueHue K.

14. Tlo IaHHBIM 3HAYCHWSM KOHCTAHT pPaBHOBeCHsi HaiTH 3HaueHms AG® XuMmueckux
pEaKIuu.

No ITponecc T, K K,

1 C(1B) + O2(r) 2 COx(r) 1300 4,17-10"
2 N,O4(r) 2 2NO,(r) 298 0.141

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

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

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

16. Peakums  XJOpUpPOBaHUS  MOHOOKCHJA  yIJIepoJa  MpOTEKaeT IO  CXEeMe:
CO(r) + Cly(r) 2 COCly(r). Ucxoausie konnertpaiuun CO u Cl, 6bi1H, cOOTBETCTBeHHO, 0,5 1
0,2 MoB/1. BEIMMCIUTDh KOHIIEHTPALMU BCEX BELIECTB B MOMEHT BPEMEHH, KOTJ]a KOHIEHTpalus
xyopa crana 0,1 Mosb/m.

17. Paccunrars koHcTaHTy paBHOBecHs Kc peakuu NoOy (T) 2 2NOy(T), ecnin ucxoanast
koH1eHTpanus N,O4 pasHa 0,02 MOJIB/T 1 K MOMEHTY paBHOBeCHs TipopearupoBaiio 60%
3TOr0 KOJIMYECTBA.

18. NoaucThIil BOJOpOI IpU HarpeBaHuu Auccorupyet mo ypasaenuto 2HI (1) 2 Ha(r) +
Io(r). IIpu Hexotopoii Temneparype K. = 1,64. Paccunrars xonuuectso HI (B npornenrax),
MOJIBEPTILIEECs TUCCOLMAINY NTPU JaHHOU TeMIepaType, €CIU ero UCXO0/IHask KOHIEHTpaus
cocTaBisiia 4 MOJb/II.

19. KoncranTa paBuoBecus peakuuu Ha(r) + Io(r) 2 2HI(r) mpu HEKoTOpo# TemmepaType paBHa
50. Cxonbko MoJiel HOTMCTOro BOAOPO/Ia MOJIYUUTCS, €CIIM HarpeTh 0 ATON TeMIepaTyphl B
3aMKHYTOM cocyzie oobemoM 11 0,5 mosneit Bogopona u 1 Mosb noja?



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

21. BbIUHCIINTG CTENEHD JUCCOManuu (0 ) MojieKkyisipHoro xiaopa Ha atomsl Cly(r) 2 2CI(1),
ecim Ke =4,2-10* , a nexopnast KOHIICHTpAIIMs MOJICKYJIIPHOTO XJiopa coctaisiia 0,5 MoJIb/I1.
22. Tlpu 250°C ans nporecca PCls (1) 2 PCls(r) + Cly(r) Ke= 0,041. Cxoabko moneit PCls npu
3TOM TeMmeparype ObUIO MOMEIIEHO B JUTPOBBINA COCY, €CIIM B MOMEHT PaBHOBECHS
KOHIIEHTpauus xjopa osuta 0,1 Mosb/m.

23. Kak u3MeHuTCs AaBlieHuE K MOMEHTY HACTYIICHUSI PABHOBECHUS B CUCTEME

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

24. Peaxmus npotekaet o ypasHeHHto 4HCI(T) + O,(r) 2 2H,0(r) + 2Cly(T). Yepes HekoTopoe
BpeMsl I10CIe Havyalla peaKkI[ui KOHIIEHTPALMK YYaCTBYIOIINUX B HEHl BEIIECTB

craiu [HCI] = 0,85 momnb/i1; [O2] = 0,44 moaw/n; [Clz] = 0,30 mons/n. Kakumu ObLIn
koHuentpanuu HCl u O, B Havane peakiun?

25. KoncranTa paBHoBecus peakunu No(T) + 3Ho(r) 2 2 NH3(r) Ke=0,1 npu 673K. PaBHOoBecHbIe
koHueHTpanuu [Hy] = 0,6 mons/m; [NH3] = 0,18 Mouib/n. Beraucnute Ha4anpHyo

Y PaBHOBECHYIO KOHIICHTPAIIMH a30Ta.

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

27. Imeetcst cuctema, B KOTOpoit mporekaet peakius Ag,O (TB) 2 2Ag(TB) + 1/20,(T)

AH 5 = 32,2 kJx. Kak ckakercs Ha KOHIIEHTpaluK KUCI0PO/Ia HaJl MIOBEPXHOCTHIO TBEPIOM
¢a3bl: a) BBeIEHUE JIONOTHUTENLHOTO KonmdyecTBa Ag,O; 0) MOBBIIIEHNE TEMIIEPaTyphI?

28. JIns peakuuu 3Fe(TB) + 4H,0(1) 2 Fe304(TB) + 4Hy(T) AHC05 = -148,4xJI. YKa3aTh, KaK
OyZIeT cKa3bpIBaThCsl Ha KOHIIEHTPALMK BOJAOPO/ia B PABHOBECHON CMECH: a) MOBBIIICHHE
TEMIIEPATyphl; 0) yBeTUYCHHE OOIIETO TaBIICHUS; B) YBEIMYCHHNE BECOBOTO KOJIMYECTBA JKeJe3a; T)
BBEJICHUE JIOTIOJHUTEILHOTO KOJMYECTBA BOASHOTO Mapa; 1) KaKk COOTHOCATCS SHEPTUU
aKTHBAIIMU TIPSIMOTO M 00OpaTHOTO mpoiecca’?

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

a) TIOBBILIIEHUE TEMIIEPATyphI; 0) yBEeIMUYECHHE OOIIETO JAABJICHHS; B) YBEIIMUCHUE KOHIICHTPALIUN
KHUCTIOPO/1a; T) yBeNWYeHHe 00beMa PEaKIIMOHHOTO COCY/1a; ) BBEICHUE KaTaln3aTopa.

30. Ims o6patumoit peakuuu SO(T) + 1/20,(T) 2 SO3(T) AH%eqg = -95,6 k][ , OTBETHTD Ha
BOMPOCHI: ) YTO MO’KHO CKa3aTh O COOTHOIICHUU YHEPTHI aKTUBAIIMH MIPSMOTO U 00paTHOTO
MIPOIIECCOB; 0) KaK CKaYKETCS Ha KOHIICHTPAIMU JUOKCH]IA CEPhI BBEJICHUE JOMOJHUTEITHHOTO
KOJIMUECTBA KUCIOPO/a; B) U3MEHHUTCS JIM KOHIIEHTPALIUS TPHOKCHIA CepPhI IPU YBETUUECHUU
oOuiero nasneHus (T=const); r) KaKk U3MEHUTCS KOHIIEHTPAILMs KUCIOPOAa IPH MOBIIIEHUN
TEMIEPATYPHhI; 1) Ky/la CMECTUTCSI pABHOBECHUE MPHU YBETUYCHUH 00beMa peaKIIMOHHOTO COCY/Ia;
€) CKa)KeTCsl JIM Ha PABHOBECHOW KOHIICHTPAIMH TPHUOKCHIA CEPBI BBEJICHUE B PEAKIIHOHHYIO
CMech KaTanuzaropa?

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

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

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

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

r) C(rpadut) + 2H,(r) 2 CHy(r)

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



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

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

OnpenesieHne 3KBUBAJIEHTHOM MaccChl MeTaJL1a
THUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. llens pabGoTh
2. IlopsimoK BBITIOJIHEHHS pabOThI
3. O6paboTKa 3KCIIEPUMEHTAIBHBIX JAaHHBIX
4. Ananu3 pe3ynbTaToB
5. Cxema yCcTaHOBKH
6. HaiiTu sxBUBaneHTHYIO Maccy cepbl B coenaeHusx HyS; SO3; FeSO,; CuSO:s.
7. OT 4yero 3aBUCHUT HKBUBAJCHT XMMHUYECKOIO 3JIEMEHTA: 1) OT BaJE€HTHOCTH; 2) Bceraa

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy paBeH 00beM | MOJIb MI€ANBbHOTO Ta3a mpu 25 °C u nmaBjieHnH 1 aTM, Macca ero
SKBHBaJIeHTa — 29,65 r/Monb. UeMy paBHBI BaJ€HTHOCTh W aTOMHAas Macca MeTajjia, Kakod 3T
MeTa?

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

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

11. Mblbsik oOpa3yer ABa OKCHJIA, U3 KOTOPBIX OAMH COAEPXKUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) mbimbaka. OnpeaenuTh 3KBUBAJICHTHBIE MACChl MBIIIbsAKA B 000MX
cinyvasix. Hanucats popmysbl COOTBETCTBYIOIIUX OKCHUIIOB.

12. ChopMynupoBaTh 3aKOH SKBHUBAJIIEHTOB, JIaTh €T0 MaTEMaTUYECKOE BhIpaKEHHE.

13. Kak omnpenenuth SKBUBAICHT OKCHIA, €CIM M3BECTEH OHKBHUBAJIEHT DJIEMEHTA,

COEIMHUBIIETOCS C KHCIOPOAOM?

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

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

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

11.1.3.TunoBbie Bonpockl (3agaHus) 1Jis YCTHOTO (MMCHMEHHOI0) OMpoca
JIEKIIUSA Ne 5
3aBucuMoOCTh CKOpoOcTH peakuuu ot Temmneparypsl. [lpuanun Jle-Illarease

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

1. Kak 3aBHCHT CKOPOCTh XMMHYECKOM PEAKIMU OT KOHIICHTPALMH PEarupyrolnX BEIIECTB
JUTSL CJIOKHBIX peakiuii?

2. Hanmumure nuddepeHnnanbHoe KHHETUYECKOE YPaBHEHNE PEAKIIHH.

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

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

5. Or kakux (aKTOpOB 3aBUCUT CKOPOCTh XHUMHUECKOW pPEaKIHUU B TIETEPOr€HHBIX
cuctemax?



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

11.1.4. TunoBblie TEeCTOBLIE 3aaHU

Tema «OCHOBHBIE M0JI0KEHNS, 3JIEMEHTbI XUMHY€eCKOI TePMOIUHAMMKHU U TeIIOBbIe
3¢ deKThl XMMHUYECKUX PeaKkmuiin»
1. TemmoBoii 3¢ (hHeKT peakuu XapaKTEPU3yeTCsl K3AMEHEHHEM
1) sHTpONIHH;
2) SHTAJIBIINY;
3) NOBBILIEHUEM TEMIIEPATYPHI;
4) BHyTpEHHEHN YHEPIUH.
2. Peakuus mporekaeT caMONPOU3BOIBHO B MIPSIMOM HAIIPABICHUH, €CITH
1) AH<O0;
2) AG<O0;
3) AS>0;
4) AH>0.
3. DHTpomnus SIBISETCS XapaKTePUCTUKON
1) TEmIOTHI CUCTEMBI;
2) Gecriopsiika CUCTEMBI,
3) noTeHIMaNbHON YHEPTUU CUCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. TeruoBoi 2peKT peakuu 3aBUCUTE OT
1) TeMniepaTypsl OKpy>Karomien cpeabl;
2) naBeHUS B CHCTEME;
3) HaYaTbHOTO ¥ KOHEYHOT'O COCTOSIHUSI CHCTEMBI;
4) myTH NpOTEKaHUS PeaKIUH.
5. B xoze peakuuu MpOMCXOANT BBIJIEIIEHUE ra3a — CHCTEMa PaCIINPSETCS, IPU ITOM €€
1) suTpomnus ymenbinaercs (AS<0);
2) sHTanbnus yBenuunaetcs (AH>0);
3) suTponus Bo3pactaet (AS>0);
4) BHyTpeHHss dHeprus ymenbinaercs (AU<0).
6. s xakoit peakuuu ASxp >0?
1) CaCOj3 (x)=CaO(x)+ COy(1);
2) 250; (1)+ Oy(r)=2S03(1);
3) la(r)+ Ha(r) = oHI(1);
4) 3H2(r)+ N(r) = 2NHj3(1).
7. Peaknus mpoTekaeT caMOIPOM3BOJIBHO IPU TeMmeparype Huxke paBHoBecHOU ( T<T)), B
cilydae eciu
1) AH<0, AS<O0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakums mpoTekaeT CaMONpPOW3BOJIBHO TIPH TEMIIEpaTypax BBIINIE TeMIepaTypbl
PaBHOBECHSI B CITy4ae €Cliu



1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, pEaKIIHsl HE BO3MOXKHA IPH JIFOOOH TeMIlepaType B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<0.
10. Peakius npoTekaeT caMOIPOU3BOJIBHO NPH 000 TeMIeparype B ciiydae
1) AH<0, AS>0;
2) AH<0, AS<O0;
3) AH>0, AS<0;
4) AH>0, AS>0.
11. Peaknus siBisieTCs 9K30TEPMHUUECKOM, €CIIi
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peaknusi MpoOTEKaET C MOTJIOMICHUEM TeIlIa, €CITN
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>0.
13. Cuctema HaxoUTCs B PABHOBECUH, €CIIH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cUCTeMBbI NOBBIILIACTCS IPU
1) KoHIIeHCaluu napa;
2) KUIICHUHN KUIKOCTH,
3) KpUCTAIIM3ALMHU )KUJKOCTH;
4) ocaxaeHHH.
15. DHTpONUS cUCTEMBI YMEHbILIAETCS MPU
1) kpucTamM3aIum;
2) n1aBJICHUN;
3) BO3rOHKE;
4) pacTBOpEHHH.
16. Peaxnus mporexaer no ypasHenuto 2 HCl) + Cagy = CaClyy) + Hagy. Cxomnbko momneit
HCI Bcrynmino B peakuuto, eciu Boiienuinoch 152,88 k/Ix Tera?
1) 1 mounp;
2) 0,25 moub ;
3) 0,5 momnp; 4
4) 1,5 MoB.



17. Duranenus obpazoBanusi FeOcocraBnser -265 k/[x/Monb. CKONMBKO TETUIa BBIACITHUTCS,
ecu obpasyercs 144 T okcupa xemnesza?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xx;
4) 488 xJIx.
18. Cormacno 1 cnencTBuro 3akoHa ['ecca TemmoBoi 23GdeKT peakiuu
Fezo3(K) +3 CO(F) =2 FE(K) +3 COz(r) paBeH
1) AH%p = - 240,18 kJIx;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4) AH%p = - 226,9 kJIk.
19. Durponus cucremsl B xoze peakiuu NaCOjs = NaxO() + COy(ry yBennuuBaercs, T.K.
1) o6pasyercs ras;
2) peakiusi CaMOIPOU3BOJIbHAS;
3) oOpa3zyeTrcs OKCU HATPHS;
4) oOpa3yroTcs 1Ba OKCUJA.
20. Omnpenenute TemnoBoi apdext cropanus KUIKoro CSy( 10 00pazoBaHMs Ta3000pa3HbIX
CO;z u SO3.
1) - 602 x/Ix;
2) 635,2 xJIx;
3) — 635,2 kJIx;
4) 602 xJIx.
21. PeakmmssNO(r) + Oy(r) =2NOa(r) mnpu cTaHZAPTHBIX YCIOBUSX MPOTEKAET
CaMOIIPOU3BOJILHO B MPSMOM HAINpPaBICHHUH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 xJIxk;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 xJIx.
22. Peakuus C(rpagur) + COz(r) = 2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AGOXp =-257,4 x]JIx;
2) AGOXp =257; xJIx;
3) AG’xp = 120,2 kJIx;
4) AG%p = -120,2 kJIx.
23. Peakius sIBIS€TCS S9HIOTEPMHUUECKOM, €CITN
1)AH<O0;
2) AG<0;
3) AH>0;
4) AS>0.
24. Tlomydyenue nuHka uaet no peakiuud ZNOw) + Cupagur)y = ZNw) + CO(py. Cronpko Temna
MOTJIOTUTKCS, PU 0Opa3oBanuu 1 T uHKa?
a) 3700 x/Ix;
6) 1500 x/x/mob;
B) 3700 xIx/moub;
r)3,7-10°k JIx.



25. Ilpu oxucnenun 10,8 T cepebpa Bwimenmnochk 1,58 kJ/Ix Terura. Haiitu sHTamenuio
obOpa3oBaHus OKcHa cepedpa AH006p(AggO).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/Mo7b ;
r) 44,8 xJ]x .
26. DHTANBIUS 00pa30BaHUS aMMHAKa (AH006P(N Hs)) cocraBnser — 46,19 k/[x/mons. Kakoii
00beM a3oTa (H.y.) BCTYIUT B peakiuio, eciiv Boiaenurcs 18,41 k/[x TermnoTst?
a) 4,46 m;
6) 4,46 M°;
B) 3,98 m;
r) 4,46 M.
27. Onpenenute n3MeHenue >Heprun ['mb66ca peakuun CHapy + lory = CHaleo + Hly npu
CTaHJAPTHBIX YCIOBUAX. BO3MOXKHO J1 MPOTEKaHUE PEaKIUH (CT.Y.)
a)AG’xp= 39,49k [, HEBO3MOKHO;
6) AGxp = - 39,49 k][, BO3BMOXKHO;
B) AGoxp = - 43, 8 k/I»x/M0JIb, BO3MOXKHO;
) AG%xp = 45,5 KJIXK, HEBO3MOXKHO
28. Omnpenenure u3MeHeHue 3Hepruu ['mOOca M HampaBlieHHE NPOTEKAHUS PEAKLUH IPU
cTaHAapTHBIX yelnoBUIX. MNOyy + 2Cpagur) = MN + 2 CO(p.
a)AG’xp= 192 kJI) B 06paTHOM HAIIPABICHUN;
0) AGOXp =— 192 x/Ix, B IpsIMOM HaIpaBJICHUH,
B) AGOXp = 384 k/I>x/MOJIb, B IPSIMOM HaIlPaBJICHUH;
r) AGOXp =—259 x/Ix, B IpsAIMOM HaIlpaBJICHUU.
29. Peakuus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COyy. Onpenenure
M3MEHEHHE SHTPOINH TpH cT.y. OGBACHHTE XapakTep m3MeHeHmns AS’xp.
a) AS’xp = 360,82 JI/K; yBeIHInNBACTCS ,T.K. BBIICISCTCS Ta3;
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercsi KpeMHHIA;
B) ASOXp =-360,82 [I)x/K ymeHnbI1aercs, T.K. 00pa3yroTcs 60s1ee IpoCcTbie MOJIEKYJIbI;
r) AS’xp =0 J/K He H3MeHsIeTCs, T.K. He H3MEHSCTCS KOJTMYECTBO BEIIECTBA B XOJIC
pEaKINH.

11.1.5.TunoBble 3a1aHusl 1151 KOHTPOJIbHOH padoThI

KOHTPOJIBHAS PABOTA Ne 1

TEMA «OCHOBHBIE 3AKOHOMEPHOCTH IMPOTEKAHUS PEAKIIA»
Bapuant Nel
Hns peakuun ZCO(F) + 2H2(r) = CH4(1-) + CO, (r) OIIPCICTINTh:
1) roMOreHHOM MM TeTepOreHHOMN SABIISETCS JaHHAas CUCTEMA,;
2) TermoBoi 3P GeKT peakIuu; IK30- WIH YHIOTEPMHUIECKON OHA SBIISETCS;
3) reruioBoii addexT peakiuu B pacuere Ha 67,21 CO;
4) u3MeHeHue BHyTpeHHel sHeprun cuctembl (AUsgs);
5) HanpaBieHUE NMPOTEKaHMs Mpoliecca NPy cTaHAApTHBIX ycnoBuax U 1000K;
6) BO CKOJIBKO Pa3 M3MEHUTCS CKOPOCTb MPSMOWM peakluu MpH TMOBBIIMICHUU JABJIEHUS B 2

pasa;

7) B KaKOM HampaBJIeHUU CMECTUTCS] paBHOBECHE TPOIECcca MTPH MOBBIILIEHUHN AaBJICHUS;



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

n K;

9) paBHOBeCHbIC KOHIICHTPALIMM BELIECTB, €clii HaudajdbHble KoHueHTpauun 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 U3MEHUTCS CKOPOCTh MPAMON peakliy PH MOBBIICHUH JIaBJICHUS B 5 pas;
9) sHeprust akTUBALMK NPSIMON UM 00paTHOM peakuu OoJIbLIE.
OTBeThI 000CHOBATS.

Bapuant Ne3

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

1) TeroBoi 3pPEeKT XUMUIECKOIN peaKInu;

2) TeroBoii 3¢ ekt peakuuu B pacuere Ha 2 monb 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) roMOTeHHO! WK TeTepOreHHOM SIBIISETCS JaHHAs CUCTEMA;
6) B KaKOoM HalpaBJIEHMU CMEUIaeTcs paBHOBECHE MpoIlecca PU HarpeBaHUU; YBEIUUUBAETCS

HJIM YMCHBIIACTCA ITPU 3TOM KOHCTAHTA PABHOBCCHUA PCAKIINU,

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

CHCTEME B 2 pasa; BJIUACT JIM IOBBIMICHUEC NABJICHUA Ha CMCILICHNUEC PABHOBCCHS ITPOLIECCA,

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

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

OtBeTHI 000CHOBATE.

Bapuant Ne4

Jns peakund NoOyry = 2NOy() yCTaHOBUTS:

1) TerioBoit 3(h(PeKT XUMUUECKON peakinH;

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

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

TeMIeparypax;

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

CaMOIIPOU3BOJIbHOC NTPOTCKAHUC PCAKIIUHU B ITPAMOM HAIIPABJICHUHU IIPU 3TUX TEMIICPATYpaAX;



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

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

7) B KakoM HamnpaBlIeHUH CMECTUTCS DPABHOBECHUE pEAKIMM IPH TOBBIIICHUU JaBJICHUS,
WU3MEHUTCS JIM TIPU TOM KOHCTaHTa paBHOBECHS PEAKIUU;

8) KaKk BIIUSET MOBBIIICHUE TEMIIEPATyphl HA CMEIICHHE PAaBHOBECHS IIPOIIECCAa U HA BEIUYUHY
KOHCTaHTBHI PABHOBECHS;

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

Bapuant NeS

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

1) TeroBoii 3 dexT peakum;

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

3) HampaBJeHHE CaMONPOU3BOJIBHOIO IPOTEKAHUS PEAKIIMU MTPH CTAaHJAPTHBIX YCIOBUSX;

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

5) TOMOTEHHOI WJIM TeTEePOTreHHOM SIBISIETCS JaHHAS CUCTEMA;

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

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

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

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

11.2. TunoBble KOHTPOJIbLHBbIE 3aJaHHUSl WJIM HHbIe MATEPHAJIbI, HEOOXOAUMBIE IJsl
OLICHKM 3HAHUIH, YMeHHIi, HABBIKOB U (WJIN) ONBITA B XOJ€ MPOMEKYTOYHOH ATTEeCTALUH 110
JMCHUILINHE

DK3aMeH TPOBOJUTCS B TECTOBOM M YCTHO-NIMUCBMEHHOW (opMme MO BCeMy MarepHuany
M3y4aeMoro Kypca «XHUMHUN»

DK3aMeHaI[MOHHBIN OUJIET COEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

Kageopa NIBIuX 9K3AMEHAIIMOHHBIA BUJIET N1
Hucuyunauna Xumus

1. Crpoenue atoma. OCHOBHBIC TTOJIOKCHISI KBAHTOBOM MeXaHUKH. SnepHas Moaens atoma. [IpoToH.
Heiitpon. OnexTpoH.

2. DJEKTPOXUMUYECKHE METOBI 3alIUTHl METAIIOB OT KOPPO3WH: IPOTEKTOPHAsL, KaTOHas,
aHOJTHAS.

3. HcxoaHble KOHIIEHTpAIMU a30Ta U Bojgopoaa B cucteme N, (1) +3 H; (1) <2NHj; (1) 66utn [N,]=
2 monw/11, [H,]=8 monw/n. K MoMeHTy paBHOBecHs mpopearupoBaiio 10% MCX0aHOT0 KOJINYecTBa
a3ota. BeruucnuTe gaBieHue razoBoil cMmecu B MOMEHT paBHoBecus ipu 500 K.

4. Peaknus npotekaet 1o ypasaenuto CaO(k) + 3C (rpadur) = CaC, (k) + CO(r) OnpenenuTsb
TernoBoi 3¢ ekt peakiuu. C BbIJIeIEHUEM WU TOTIIOIIEHUEM Tellia OHA MPOTeKaeT?

5. ByayT M poTeKaTh peakiiui MEXy paCTBOPaMH CIECIYIONIMX 3IEKTPOIIUTOB:

a) K,CO;3+HCI 6) KNO3 +Na,S B) CdSO,+ NaOH?

Kageopa TIBInX DK3AMEHAIIMOHHBINA BUJIET N 2




JMucuunauna XuMus

1. JIBoiicTBeHHas mpupoza deKTpoHa. BonHoBas pyHkuums. DneKkTpoHHOE 0051aK0. ATOMHAs
2 2 2 2
op6utanb. Ypasuenue lIpeaunrepa 0 "/2/ + 0 1/2/ + 0 l/2/ = _8rm, [E -U ]l//
ox~ oy* oz h
2. 3amuTa METaUIOB OT KOPPO3MH. 3alIUTHBIE MOKPBITHsL. KaTogHble W aHOIHBIE TTOKPBITHSI.
3. DK30- WM SHAOTEPMHUYECKOIT SBIISETCS peaKknus pa3ioKeHHs IepoKCHIa BOJOpOIa
H,0,(%) = Hy0(x) + '/,04(r)? Kakoe KOIH4ECTBO TEIUIOTHI BRIICIUTCS, €CIH obpasyercs 1,12
1 kucimopoaa?
4. DHeprus akTUBaIuu npsamoro nporecca H, (1) + J, (1) <>2HJ(r) paBna 166,3 k/[>x/Monb, a mst
obpatHoro mporecca — 182,9 x/[x/Moinb. Paccuntats AH™ XUMHYIECKOM peaKITum.
5. Moxwno mu npurotoButs 0,003 M pactBop cynbdara kanpiusa? OTBET AaTh HA OCHOBaHUU
pacuera.
Kagheopa T153uX DK3AMEHAIIMOHHBIWN BUJIET N 3

Jucyunauna XuMusi

1. Artomuas opburans. KBaHTOBBIE uncna: n, 1, mj, M. [ 1aBHOE KBAaHTOBOE YHUCIIO.
DHeprerudeckue ypoBHU. OCHOBHOE U BO30YKIEHHOE COCTOSHUE DIIEKTPOHA.

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

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

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

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

5. Ckoabko rpammoB PhSO4 MOKHO pacTBOPHUTH B 2 J1 BOABI IPH OOBIYHOM TemIieparype?
Kageopa NIBIuX DK3AMEHAIIMOHHBIA BUJET N 4
Hucyuniuna Xumus

1. OpOuransHOe KBaHTOBOE unciio. @opma opbutanu (s, p, d).

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

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

4. Jns peakuuun CO (r) +Cl; (1) < COCI; (r): 1) 3anucaTh MaTeMaTH4ecKOe BBIPAKCHUE
wi Ky K,

2) omnpenenuTh HallpaBleHHE CMEILIEHHsI pABHOBECHS: a) MPH MOBBIIIEHUH OOLIETo
JaBJICHUS B cucTeMe;  0) BBEJCHHM KaTajlM3aTopa; B) yBEIUYEHUH KOHLEHTpaLUU
XJIopa.

5. Kakyro cpeny (Kuciyroo, HEUTpaIbHYIO HIIH IMIEIOYHYI0) HMEIOT pacTBOPHI coneir NayS,
KC1, LiHS, K3PO,4 ? Hanumre MOJIEKyISIpHbIC ¥ HOHHBIE YPaBHEHHS PEaKIUil THAPOIIH3a.

Kageopa 1IBIunX DK3AMEHAIIMOHHBINA BUJET NS5

Hucyunauna Xumust

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

2. Kunetuka snekTpoxuMudeckoit kopposun. [laccuBanus meramnos. Bausaue npupoabt

3aIIUTHBIX IUIEHOK U pH-Cpebl Ha CKOPOCTh KOPPO3UU METAILUIOB. AHOJHBIE YCKOPUTEIN
KOPPO3HHU.



3. Jlns oopatumoit peakiuu 4HCI(r) + O, (1) = 2H0(T) + 2Cly(1), AHgg = -112,4 kJIK.
Kaxk moBiusitoT Ha paBHOBECHYIO KOHIICHTPAIIMS XJIOpa: a) MOBBIIIICHUE TEMIIEPaTyphI; 0)
yBEJIMYEHHE OOIIEro JaBJICHUS; B) yBelnUeHHEe 00beMa peakTopa?

4. Omnpenenuts MEMEHT, €CIM OH HaXOAUTCS B 4 IEpHOJie U aTOM B HEBO30YKI€HHOM
COCTOSIHUM MMEET CIUH 2,5. YKa3arh ero nojoxeHue B rpymnie u noarpymnme. Hazparp
ANEKTPOHHOE CEMENCTRO.

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

Kageopa NIBInX DK3AMEHAIIMOHHBINA BUJIET N 6

JMucuyunauna XuMusi

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

2. TennoBoi 3¢h(eKT XUMUYECKOH peakuuu. DHTAIBIHA. JK30- H SHAOTEPMHUECKUE
peaxuu.

3. C BbIIENIEHUEM WM MOTJIOMIEHUEM TEIIA MPOTEKAET MPOLIECC PA3I0KEHUSI HUTpATa KaJIHsl
no ypaBueHnio 2KNO3 (k) =2KNO; (k) + O, (r)? OnpenenuTs TermioBou dpdext
peakiuu, eciiu oobpaszyercs 67,2 1 Kuciaopoaa.

4. QOOpa3yercs 11 0CaJA0K TPYJHOPACTBOPUMOTO COSAMHEHUS MTPH CMEITMBAHUH PAaBHBIX
o6wsemoB 0,0002 M pactopoB AGNO3 1 NaySO;.

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

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET N 7

JMucuunauna XuMus

1. Teopus BaneHTHBIX cBsi3ed. [ MOpuaM3anus aTOMHbIX opouTaneld. Tunel rubpuanu3am -
sp, sp?, sp®, spd, sp°d®.

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

3. PaccuuTaTh Kakoe KOJIMYECTBO TEIUIOTHI BhIIEIUTCA IpH cropanuu 1 1 H,S mo peakuuun
2 H3S (1) + 3 O2(1) =2 H20(1) + 2 SO2(T). Kak npu 5TOM U3MEHUTCSI BHYTPEHHSSI SHEPT U
CHUCTEMBI?

4. PaccuuTtaTh pacTBOPHMOCTH B Boze FeS B Mouib/1 1 /11, ecim npon3BeIeHue pacTBOPHMOCTH COJIH
paBHO 5x107%,

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

Kadgheopa 1153uX DK3AMEHAIIMOHHBIA BUJET N 8

Hucyunauna Xumus

1. DOnexkTpoHHas CTPYKTypa MHOTO 3JeKTPOHHBIX aToMOB. [IpaBuno Xynza. [locnenoBaTensHOCTD
PHEPreTUUECKUX COCTOsHMI aroMa . [IpaBmia KieukoBckoro.

2. DIeKTPOJM3 PacTBOPOB XJIOPUAOB. [10Ciie10BaTEIbHOCTD 3IEKTPOAHBIX PEAKIIHIL.
I[TepeHanpspkeHUe BBIISICHHS KHCIOPO/a U XJI0pa.

3.  OOBSCHUTD, TIOYEMY OTOPBATH MEPBBII AIEKTPOH OT aTOMa CEphI JIerde, 4eM OT aToMa KHUCIIOpO/a,
1o ects |;° < 1,°.

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

5. Tlo tabnnynapiM naHHBIM [IP KOMIIOHEHTOB ONpenenuTh HANpPaBIeHUE PEAKIINH HOHHOTO OOMEHa

CdS + Hg(NO3)2 — Cd(N03)2 + HgS

Kageopa NIBIuX 3K3AMEHAIIMOHHBIA BUJIET N 9




JMucuunauna XuMus

1. ATOoMHBIC U HOHHBIE palnyCchl. 3AKOHOMEPHOCTb U3MEHEHU PaliyCOB B IEPHOE U MOATPYIIIIE.
O dexT NPOHUKHOBEHHS U SKPAaHUPOBAHHS.

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

3. C yBennueHHEM WU YMEHBIICHUEM SHTPOIMH MPOTEKAET Mpoliecc 00pa3oBaHus XJIOPHUIA JKene3a
(I1T) u3 mpoctsix BemecTs Fe(k) + ¥,Cly(r) = FeCly(k)? Cnoco6CTBYeT i MOBBIIICHHE
TeMITepaTypsl IIPOTEKAHHIO JaHHOTO Tporecca?

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

5. OmpenenuTs THUII THAPOIH3a U KHUCIOTHOCTH pacTBopoB coieit: NaNO,, Cr(NO3);, CH3COONa,
CuF 2.

Kadgheopa TIBInX 39K3AMEHAIMOHHBINA BHUJET N 10

Hucyunauna Xumus

1. DHeprust HOHU3ALUHU U CPOACTBA K 3JIEKTPOHY. 3aKOHOMEPHOCTh U3MEHEHUS SHEPTUU
MOHHU3AIUH U CPOJICTBA B IIEPHOE U TIOATPYIIIE, TPYIIIIE.

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

3. C yBenu4eHueM UM YMEHbLICHUEM SHTPOIHNH MPOTEKAIOT MIPOLECCHI:

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

4. Peakuus nporekaet no ypasaenuto CO (r) + H;O (1) & CO; (1) + Ha (D).
OnpenenuTs B KAKOM HAIIPABICHUM CMEILAETCs PABHOBECHE: @) IIPU MOBBIIIEHUH OOIIET0
J@BIICHNs; 0) BBEICHHH KaTaln3aTopa; B) yBenmuenun temmeparyps (AH>0)?

5. Kakoii aneMeHT HaTpuil WM aTIOMUHUHN 00J1a1aeT OOJIBIIUM CPOJICTBOM K AIICKTPOHY,
SHEPTUel HOHU3AINHU U SIEKTPOOTPUIIATEIBbHOCTHIO. OTBET JaTh HAa OCHOBE aHAJIM3a
SHEPTUH IEKTPOHOB.

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

1. OcCHOBHbBIE 3aKOHBI XHMHUHU (COXpaHEHHE MaccChl, IOCTOSHCTBA COCTaBa, HKBHUBAJICHTOB.
["a3oBbIe 3akoHBI (ABoraapo, MenneneeBa-Knamneiipona). IlapiuansHble qaBneHus ra3zoB. 3aKOH
SKBUBaJIEHTOB. OCHOBHBIE MOHATHS XUMHUHU (aTOM, XUMHUYECKUN JIEMEHT, U30TOIBI, MOJIEKYIA,
MOH, CBOOOIHBIN pajiuKai, MOJIb U SKBUBAJICHT).

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

Mmaccel. Yucno Asoraapo. OTHOCUTENbHas MOJIEKyJspHas Mmacca. Moub. MousipHas Macca.
OKBUBAJIEHTHI Pa3IMYHBIX KJIACCOB BEILIECTB.
2. TepmonnHaMunueckas cucreMa. Bunbl cucrtem. CocTosiHMe cCUCTEMBl. BHYTpeHHss dHeprus u
SHTaNbNUA  cUcTeMbl. [IpakTMdeckoe nNpuUMEHEHHWe S3TUX BenWuuH. llepBwlli  3aKoH
TepMOJMHAMHMKH. OHTanbnus. TernoBele 3¢dextsl peakmuid Qv u Qp. DHIO - U
HK30TEPMHUECKUE PEAKIIUH.

Cranpnaptabeie ycnoBusa. CranaapTHble cocTosiHMA. CTaHAapTHBIE SHTAIBIMM 00pa3oBaHMA
MPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJIUHAMUYECKASI BEPOSTHOCTD.

3akoH ['ecca u ero cnencreus. Tepmoxumuueckue ypaBHeHUs. PacueT TernoBbix 3¢ dexron
XUMUYECKHUX peakIuii. DHTpomnus. BTopol 3aK0H TEpMOAMHAMUKH. Y CIIOBHE CAMOIIPOU3BOIBHOTO
IIPOTEKaHUs MPOLIECCOB U TEPMOJMHAMUYECKOE PaBHOBECHE B M30JIMPOBAHHON CHCTEME. DHEPIHUs
['nG6ca. YcnoBusi camMOINpPOU3BOJIBLHOTO MPOTEKAaHUS MPOLECCOB M PAaBHOBECUS B 3aKPBITHIX



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

3. Kuneruka xummuueckux peakiuil. CpeaHsii ¥ MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
FEeTEPOreHHBIX peakuuid. 3aKOH JEeUCTBUS MacC. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTpaluu
pearenToB. llopsaku peaknuu. KoHcTaHTa ckopocTu. OHEprus axkTUBallMU  IIpolecca.
AKTUBHPOBAaHHBI KOMIUIEKC. AKTHUBHBIE MOJIEKYNbl (pacrpenencHue MakcBemna). DHeprus
aKTUBALIUU, MIEPEXOJHOE COCTOSSHUE WM AKTUBUPOBAHHBIA KOMIUJIEKC HAa MPUMEPE OAHOCTALUNHON
peakuuu. BiusHHe TemriepaTypbl Ha CKOPOCTh XMMH4YecKou peakumu. IIpaBuno Bant-I'odda.
VYpaBHenue AppeHuyca. DHEprus aKTHBAIMM W TMPEIIKCIIOHCHIMAIBHBIA  MHOXHUTEIh - HX
¢busnueckuit cMbici. ['OMOTE€HHBII U reTeporeHHbld KaTanu3. ['oMoreHHbI kartanu3. Biushue
Karajau3aTopa Ha Oapbep NPSMOW M OOpaTHOW XWMHUYECKOW peaknuu. Karanw3 m XuMuUveckoe
paBHOBecue. [[oCTOMHCTBAa M HEJOCTATKM ATOrO BUJA KaTajiu3a. |'eTeporeHHbIl Karajau3 U ero
ocobeHHocTH. lIpomexxyTouHble COEIMHEHHS B TETEPOreHHOM Kartanuse. JlocTOMHCTBA H
HEJOCTATKU TE€TEPOTreHHOro Karaiu3a. BnusHue katanuzatopa Ha E,q M CKOpOCTH HpsIMON U
oOparHoit peakuuil. IlpuHiun mnoaBuxkHOrO (AUHamMuueckoro) paBHoBecusi Jle-lllarense.
OOparumble peakuuu. 3akoH JAefcTBUS MacCc M KOHCTaHThl paBHoBecus K. m K, . Ux
COOTHOIIEHUE JJIsi TOMOTEHHBIX Ta3000pa3HBIX W KOHJCHCHPOBAHHBIX CHCTEM. MeEXaHH3M |
CTaJUMHOCTD peakuuid. MoJeKyIIpHOCTh (TOPSA0K) AJIIEMEHTAPHBIX CTaAUi U quarpammbl E,-
yTh MHOTOCTaJIMHHON peakuuu. Jlumutupyromas cragusi. Csi3b KOHCTAHT CKOPOCTEN U dHEPruit
aKTUBALIUM TPSIMOM M OOpaTHOW XHMHUYECKON peaklUud COOTBETCTBEHHO C KOHCTAHTOM
paBHOBecHs M TEIIOBBIM d(pdexTom peakimu. OCOOSHHOCTH TETEPOTeHHOTO PAaBHOBECUS U
MaTeMaTUYeCKOW 3alMCH KOHCTAHT PABHOBECHS T€TEPOTCHHBIX XUMHUUECKUX PEAKIIMil.

4. Teopus 3NIEKTPOIUTHUECKON Auccouuanuu Appennyca. CTeneHb U KOHCTAaHTa Y CCOLMALINH.
Bunel xonunenrpanuii. Pacuer crenenn nuccoumanuu u pH pactBopoB Ha mnpumepe ciaaObIx
KHCIIOT M OcHOBaHuM. [lucconmanusa snextponutoB. MonHoe mnpousBeaeHue Bojabl. [llkana
KHUCIIOTHOCTH.. HelTpasibHble, Kucible U mienodnbie pactBopbl U ux pH. CriocoObl moaxucienus
W TOJIIeNTauuBaHUs  BOAHBIX  pacTBOpoB.  CmocoObl  BBIpaKEHUS  KOHIICHTPAIHid
(mpomemoncTpupoBath Ha mpumepe H»SO,). Crymendaras gucconuaiusi 3JEKTPOJIUTOB B
pacTBopax. KoHCTaHThI AucconManuy KUCJIOT U OCHOBaHMM. OCHOBHBIE, KUCIIBIE U CPEAHUE COJIH.

I'mpponu3 coneid. I'maponus coneil. CreneHb W KOHcTaHTa rujaponu3a. CTyneHYaThli
ruaponus. BiausHue teMmmeparypbl, pa30aBieHHsT U OJHOWMEHHBIX MOHOB Ha THAPOIU3 COIEH.
Koncranra ruaponu3za. pH cpensl npu ruaponuse coneid. CaABUT paBHOBECHS PU THIPOIIH3E.

I'ereporeHHoe paBHOBECHME OCaJOK - HACBIIICHHBIM pacTBOpP TPYIHO pPacTBOPUMOTO
ANEKTPOJINTA. MeXaHU3Mbl PACTBOPEHMSI HOHHBIX KPUCTAJUIOB U IOJISIPHBIX MOJIEKYJL. JIBHKyIas
cuita mporecca pactBopenus. ConbBaraius u ruaparaius. Ternmnossie 23QGeKThl pacCTBOPEHUS.

IIP. YcnoBust ocaxaeHHs U paCTBOPEHHUsI 3JIEKTPOJNUTOB. HachlllleHHbIE, NEPECHIICHHbBIE U
HEHACBIIIEHHbIE pacTBOpbl coneil. KommiekcHble coenunenus. Jlucconumanus KOMILIEKCHBIX
COCTUHEHUN.

5. JIBOMHOW 3JIEKTPUYECKUI CIIOW U MEXAHU3Mbl BO3HUKHOBEHHMS CKayKa MMOTEHIMala Ha TPAaHULE
pasmena  anekTtpoxa/pactBop.  Bomopomnbeiii  anmektpona.  CraHmapTHBIE  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHbBIE MOTEHLIHMANIBI. BUJIBI 3JIEKTPOJOB U UX OKUCIUTEIHHO-BOCCTAHOBUTEIIbHbBIE
MOTEHLUANbl. YCJIOBUS OTOOpa OKHUCIUTENEH M BOCCTAHOBUTENEH MO 3HAYEHMSIM CTaHJAPTHBIX
AJNIEKTPOJIHBIX MOTEHIUaIoB noiypeakiui. @opmyna Hepucra. KoHUEHTpallmOHHBIA 371€MEHT.



Cesp OJIC ¢ wu3MeHeHueM HHeprum [nubGOca W KOHCTAaHTOW pPABHOBECHS OKHUCIMTEIBHO-
BOCCTAHOBHUTENBHBIX peakuuil. ['anbBaHMYECKHE BJIEMEHTBI. DJIEKTPOJN3. 3aKOHBI AJIEKTPOIU3A
@apanes. Yncno Papaznes. Beixog mo Toky. OT60p BEpOATHBIX AJIEKTPOAHBIX MOJIYpEaKIUi Ha
OCHOBE 3HAUCHUU HUX AJIEKTPOAHBIX NoTeHIuanoB. [lepeHanpsokenue. IIEKTPOIN3 ¢ HHEPTHBIMU
U pacTBOpUMbIMH aHogamu. OOOCHOBaHME BbIOOpA 3JIEKTPOTHBIX MOJNypEaKIMii Ha OCHOBE HX
AIEKTPOAHBIX MOTEHIIUAJIOB.

6.. Buael xoppos3un. Koppo3uss ¢ BOZOpPOIHOW W KUCIOpPOAHOU aemonsipusanueid. CrocoOb
3aIlUThl METAJIJIOB OT KOPPO3HUH

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

OHepreTuyeckas CTPYKTypa aTOMOB. YpPOBHM U TIOJYypOBHM 3Hepruu. BbulpoxaeHHbIE
cocrosiHus. Yucno AO Ha ypoBHSX U MOAYPOBHSX (B cl0X U mojciosx). ['maBHoe, opoutanpHoe
Y MarHUTHOE KBAaHTOBBIE UHCJIA KAK XapaKTEPUCTHUKU COCTOSHMS AJIEKTPOHOB B arome. CnuH
aneKkTpoHOB. [lpunnun Ilaynu. EMKOCTP  3J€KTpOHHBIX YypOBHEH, moaypoBHed u AO 1o
anexktpoHaMm. [IpaBuno I'ynpa. B3anmmocBA3b KBAaHTOBBIX uucell. [IpUHIMIT HEONpEaeIeHHOCTH
['eiizenOepra u BEpOSATHOCTHOE OIKCAHUE COCTOSIHMSI 3JIEKTPOHOB B aTOMax. YpaBHEHHE
[penunrepa. BonroBas GpyHkmms. DieKTpoHHOE 00yako. I'paHudHas MOBEpXHOCTh. [IITOTHOCTH
BEpOSTHOCTH. DYHKIUA PAAUAIBHOIO PACIPEEICHUS MIOTHOCTH BEPOSTHOCTH. DJIEKTPOHHBIE
HHEPreTUUECKUE YPOBHU, MOAYPOBHH, aToMHbIe opoutanu. ®opma u opuentanust AO. OcHOBHBIE
Y BO30YK/ICHHBIE COCTOSIHUS aTOMOB. ATOMHBIE CIIEKTPhI U YTO OHU OTPAXKAIOT?

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

[TpaBuno Xynna. IlpaBuna KneukoBckoro. [IpuHIMNBI 3amonHeHus OpOUTaliel AIEKTPOHAMH.
OcHoBHbIE U BO30YXJCHHBIE COCTOSHUS aTOMOB. llepuonnueckuil 3aKOH W INEpHOAUYECKass
cucreMa MenaeneeBa. [lepuon, rpynnsl 1 noarpynmnbsl. CeMeNHCTBAa 3JIEMEHTOB. DJIEKTPOHHBIE
¢dopMmyinbl. [IpHunHBI NEPUOIUYECKOTO HM3MEHEHHS] CBOWCTB 3J1eMEHTOB. l[lepuoauyHocTs B
W3MEHEHUU  pa3MepoB  aTOMOB, WX  HOHHU3AlMM, CPOACTBA K  JJIEKTPOHY U
ANEKTPOOTpULATENBHOCTH. [IIKana 371eKTpoOTpULATEIbHOCTH.
7. [lpupoaa XUMHUYECKOM CBSI3U, YCIOBHE M CIIOCOOBI €€ BOZHUKHOBEHHUS. JlJIHa, yroi U SHeprus
cBs13u. OCHOBHBIE THUIIBI XUMHUYeCKou cBsi3u. Monnas cBsizb. KoBasieHTHast cBsizb. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIM MEXaHU3MBl €¢ BO3HUKHOBeHMs. PaccnapuBanue 31eKTpoHOB. CriocoObl
00pa3oBaHUsl XUMUYECKOU CBSI3U M NMEPEKPBIBAHUS FIEKTPOHHBIX 00JIaKOB (ATOMHBIX OpOuTaJIeit).
G U T -cBs3u. OIMHApHBIC U KpaTHbIE CBs3U. [lepekphiBaHNe U MPOYHOCTH (ATMHA) CBsI3U. MeTon
BaJeHTHbIX cBsized. Teopuss ruOpunmszaumu. HanpaBieHHOCTb M KPAaTHOCTb XHM. CBS3H.
I'eomeTpus monekys. CTpoeHUE U XUMUYECKAs CBSI3b B COEAMHEHMSIX. METOl BaJICHTHBIX CBS3EH
WIM CIHMHOBAas TE€OpUsl BaJIEHTHOCTU. [loNSIpHOCTH CBSI3M U MOJSIPHOCTb MOJEKYJ. JlUmosbHbIE
MOMEHTHI. Meton Monekymspubix opoutaneit (MO JIKAO) B mpuioXeHUH K JIBYXaTOMHBIM
MOJIEKYJIaM M MOJIEKYJIIPHBIM HMOHaM BOJOpPOJAd, KHCIOPOJa, a30Ta WX HOHOB M TeEus.
CesaspiBatoniue 1 paspsixisiomue MO. MoHHas cBsA3b, Kak KpalHMH Clydail KOBAJIGHTHOW CBSA3H.
Mertamnueckass CBsizb. BomopogHas (MEXMOJIEKYJsipHAs W BHYTPUMOJCKYJISIPHAs)) CBS3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHIE BOJOPOIHBIX CBS3€H Ha CBOICTBA BEIIECTB (HA MpUMeEpe
BOJIbI).

PersiaMeHT npoBeaeHUs IPOMEKYTOUYHOM aTTecTAllMM B (pOpMEe KOMIILIOTEPHOI0

TeCTHPOBAHUS
KoJa-Bo 3aganmnii B KoJ-Bo 3apanuii, Bpems Ha
0aHKe BONPOCOB npeabABJIAsIeMbIX CTYACHTY TeCTHPOBAHUE, MUH.
He menee 100 He menee 20 90




[TonHblit (OH OLIEHOYHBIX CPENCTB AJIS MPOBEICHHS MPOMEXYTOUHOM aTTecTaluu B popme
KOMITBIOTEPHOTI'0 TECTUPOBAHUSpA3MENIEHB 0aHKe BOMPOCOB JAHHOTO Kypca auciuruiniabel B CJ1O
Moodle / eLearningServer 4G DUOC HI'TYV.

B xoze moarotoBkM K MPOMEKYTOUHOM aTTecTaluy OOydaroluMCs HpPeaoCTaBIseTCS
BO3MOHOCTb MPOWTH TECT CAMOIIPOBEPKU. TeCT sl CAaMOIIPOBEPKH IO TUCLMUIUIMHE Pa3MELIEH B
CJ1O Moodle / eLearning Server 4G DMOC HI'TY B cBOOOIHOM /JIs CTYACHTOB JIOCTYIIE.



YTBEPXIAIO:

Hupekrop uncrturyra AouTd

« 7 202 1.

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

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

HamnpaBieHHOCTB:
dopma 00yueHus
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

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

20 r. Hayaja nOArOTOBKH.

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

Hayaja MOATOTOBKH):
1) ;

)
Pa3zpaboTtuuk (n):

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

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

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolIHii BhITycKatoen kadeapoi (naumerosanue) « »

Meroanueckuii otnen YMYV: « » 2021 r.

2021 r.
2021 .
2021 r.
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