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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
KaKk «lnepHple TOIUIMBHBIE MaTepHalbl», a TakKe IPU  BBINOJHEHUM  BBITYCKHON
KBaJIM(DUKALIMOHHOM paboTHI.

Oco0OeHHOCThIO JUCHMIUIMHBL SIBJSIETCSl MPOBEIEHUE JabOpaTOpHbIX padoT, dTO
MO3BOJISIET MPUOOPECTH CTYJAEHTaM YMEHUsl padoTaTh ¢ XUMHUYECKUMHU peareHTaMHu, MoCcyIou U
npuOopaMu, OCYIIECTBIATh XUMHUYECKUN HKCHEPUMEHT U MPOBOAUTH MEPBUYHBIE HAyYHbIE
uccienoBanus. B maGoparopHble paboThl BBEAEHBI JJIEMEHTHI, TOBBIMIAIOIINE HHTEpPEC
CTYACHTOB K HUM U HX II03HABAaTEJIbHYI0 aKTMBHOCTb. B pabore "CKOpocTh XMMHUYECKOU
peakuuu", TOMHMMO Ka4e€CTBEHHBIX 3aBHCHUMOCTEM CKOPOCTHM pEaKIMM OT KOHLEHTpaLUU
peareHToB M TEeMIIEpaTypbl, CTYAECHTBl  pe3yiabTaTbl d3KCIEpHUMEHTa 00pabaThIBaloOT
KOJIMYECTBEHHO U BBIYMCISIOT YHEPTUI0 aKTUBALMM W KUHETUYECKUH MOPSINOK peakuuu. s
MOBBILICHHUS] TMO3HABAaTEIbHOW AaKTUBHOCTU CTYAEHTOB M MPHOOPETEHUS HMH MEPBHUYHBIX
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HaBBIKOB HAy4YHOI'O HCCIENOBaHMs, B 3TU KJaccudyeckue abopaTOpHblE pabOThl BBEJCHBI
AJIEMEHTHl HAYYHOTO MCCIEIOBaHMSA, KAaK-TO: a) CAMOCTOSTEIbHO IMOA00paTh pEakTHBBI IS
MPOBEJCHUS TOW WM WHON peakiuu; 0) OOBSICHUTH TPOTEKAHWE OIHOW peakIuu U He
IIPOTEKaHUE IPYroi, Ha NEpBBIA B3IVIAJ IIOJOOHOM, PEeaKIUH; B) IpeICcKa3aTb IPAKTHUECKOE
3HaYeHHE TON MM UHOM PEeaKliu, COMPOBOXKIAIOIICHCS HEOOBIYHBIM dPPEKTOM, H T.JI.

Pabouas nporpamma AUCHUIUIMHBI «XUMHUS» IS UHBINIOB U JIUI] C ONPaHUYEHHBIMHU
BO3MOXHOCTSIMM  370pPOBbSl  Pa3pabaThIBAE€TCsl HWHAMBUAYAJIBHO C YYE€TOM OCOOEHHOCTEH
HNCUXO(U3UUECKOr0 pa3BUTHS, MHIUBHYaIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/10POBbSI TAKHX
oOyJaronuxcs.

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

- (hopMHpOBaHKE AIIEMEHTOB Cieayromux KommnereHuuid B coorserctBuu ¢ OITOIT BO no
HaIpPaBJICHUIO MOAroTOBKHU (cnennanbHocTh) 14.05.01 «SnepHas peakTopbl U MaTepUaib»:
a) obmenpodeccuonansubix (OITK): OINK-1.

Taonuua 1- @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCYUNTIUH, POPMUPYIOUIUX
KOMRemenyuio
CO8MECHO

Cemecmpul, hopmuposanus Komnemenyuli OUCYUNTUHAMU

OIIK-1 1 2 3 4 5 6 7 8 9 10 11 12

Xumus v
(b1.B.17)

MaremaTnueckuii aHaIn3 v v
(.1.5.10.1)

OOBIKHOBEHHBIC v
muddepeHraIbHbIC
ypaBuenus (b. b.11.2)

AHanuTHYeCKasi TEOMETPHSL. v
Jluneiinas anrebpa (b.1.5.11.3)

@Ousuka (b1..5.13) v v v

Teopust hyHKIMi
KOMILJIEKCHOT'O TIEPEMEHHOT0
(b.1.5.11.4)

Teopus BeposiTHOCTEN U v
MaTeMaTU4eCKasl CTATUCTUKA
(b1.B.11.5)

BexTopHbIi U TEH30PHBIN v
ananms3 (b.1.5.12)

AromHas ¢msuka (b.1. 5.14) v

Snepnast ¢pusuxa(b.1.5.15) v

KBanroBas mexaHuka u v
cTaTUCTHYECKas (1)1/131/11(&
(B.1.5.16)

YpaBHeHHE MaTeMaTUUYECKON v
¢usuku (b.1. 5.20)

HauepTrarensHas reomeTpus u v v
UH)KEHEpHAast
rpapuka(b.1.5.21)

Mexanuka (b.1. 5.22) v

[puxmagnaas ¢pusuka (b1.5.25) v v




OIIK-1

10

11

12

TeOpeTI/I‘IGCKaﬂ MECXaHHUKa
(51.5.24)

Teopus
terutomaccornepernoca(b.1.5.26)

MaremaTnueckue MEeTOIbI
MOJIEITUPOBAHIS (HPU3UIECKIX
nporeccos (b.1. 5.27)

DNEeKTPOTEXHUKA 1
snekrponuka (b.1.5.28)

Texunueckas TepMOI[I/IHaMI/IKa
(5.1.5.30)

®uznyeckoe u
MaTeMaTHYECKOe
moaenupoBanue (b.1.B5.33)

SInepHbIC TOIIMBHEIC
matepuansl (b.1.5.34)

Cgapka (b.1.5.35)

I'mpponunamuka u
tertooomen (b.1.5.38)

MexaHuKa XHJIKOCTH U ra3a
(b.1.5.39)

[TogroroBka k mpouenype
3aIUUTHI U 3aLIUTA BBITYCKHOU
pa6otsl (b.3. J1.1)




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

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICcTBA
HHAUKATOpA .
HanMeHOBaHUe OCTHKEHMSI ILnanupyemsble pe3yabTaThbl 00y4eHHs 110 JUCHUILIMHE Texyuero IIpomeskyTouHOI
KOMIICTCHIIMU KOHTPOJIA arrecranumn
KOMIICTCHIIMU
BJIAJIETb:
- nHpOpMaLUel o
Ha3HAUYeHUH U 00nacTsax
3HATbD:
TMIPUMCHEHUSI OCHOBHBIX
- OCHOBHBIC IIOHATHA U
CI) HIAMEHTANBHBIC XUMHUYCCKUX BCIICCTB U
Y YMETh: WX COCIUHEHU;
3aKOHBI XHMHH; - KoutponbHbie
- CUCTEMATU3UpOBAThL U - MCTOAaMH O6pa6OTKI/I
- TCOPETUICCKHUE OCHOBBI BOIIPOCHI K
HOIIK-1.1 ., | aHamusupoBaTh pe3yibTaToB
: 001MX 3aKOHOMEPHOCTEH . OTUYETaM TI0
HCHOHBSyeT 6330BBI€ HPOTEKAHNS XHMHIECKHX PE3YIbTaThl XUMHUYECKUX | OKCIICPUMCHTA,
OIIK-1. Ciocoben - Saxunﬁ A SKCIICPHMEHTOB, - HEKOTOPBIMHU nmab0paTOPHBIM
HUCIOJIB30BAaTh P > Ha0IoieHNnH, 9KCIEPUMEHTATbHBIMU paboram
€CTECTBEHHOHAYYHBIX TEPMOAMHAMHUKH, .
0a30BbIC 3HAHUA M3MEpEHHI; METOINKAMH U - 3amaHus K
NUCLUILUINH B KHHETHKH M KaTajn3a, N
€CTECTBCHHOHAYYHBIX . - BBEITIOJIHATE pacueThl € | TEXHHUKOU MMMCbMEHHBIM Bormpocs! nst
npodeccHoHanbHol DJICKTPOXHMITICCKHX HCIIONIB30BaHHEM HCCIIeIOBaHMIT
JUCLUIUIMH B eATEILHOCTH TPOLIECCOB; A KOHTPOJIbHBIM MTUCBMEHHOT0
po(heCCHOHANBLHOM - BO3MOXKHOCTH Zﬁﬂiﬂ?:::f;:;g:ﬁ " EE;;T:;PII; (usxo- paGoTam 1o 3K3aMeHa
JIeATeJIbHOCTH, COBPEMEHHBIX METOI0B p pazzaenam (28 bunetos)
MIPUMEHSITh METO IbI (U3UKO-XUMHUYECKOTO MPOTECCOB, HABBIKAMH B
p AHATH3A H3MEPEHUS OCHOBHBIX OIpPOCHI A1
MaTeMaTHiecKoro (MBHKO-XMMUYECKUX YCTHOTO
aHau3a u I1apaMeTpoB cobeceroBaHUS Ha
MOJCIMPOBaHUA, 9K3aMeHe: OMIIeTHI
TEOPETUYECKOTO U (28 dunetoB)
9KCIIEPUMEHTAIILHOTO YMEThD: BJIAJETD:
3HATD: - KoutponbHbie
HCCIIeIOBaHU : - HCIIOJIB30BaTh - (huzmko-
HONK-1.2. T1 - BO3SMOXHOCTH MaTEeMaTUYECKUE METOMIbI | pvaTeMaTHUYeCKUM BOIPOCHL K
-1.2. Tlpumensier oTYeTaM 1o
METO/bI MaTel\EaTI/I‘&CKOFO resaTiTacos oo AINapaToM PactieTio™ | . 5o patopHbiv
MaATEMaTHYCCKUX :
TPHIIOACHHAX, TEOPETUYECKHUX patop
a”Haju3a 1 MOJCIMPOBAHUS, METOJI0B HCIIONIB30BaTh IS paboram
METOIOB ISt
TEOPETUYECKOTO U MOJEINPOBAHUA 1 peueHus NpruKIaIHbIX . - 3amaHus K
IKCIIEPHUMEHTAIBHOTO OKCHNCPUMEHTAILHOTO | 335124 OCHOBHbIE VBYHCHHA CBOHCTB MIMCHMEHHBIM
- BEIIIECTB U MIPOIIECCOB
R — uccieoBaHus GU3MKO- | husHdecKue u ; ;1( qaCTnfM 0 KOHTPOJIbHBIM
XHMHYECKHX MPOLIECCOB ;
pon XUMHUUYECKUE 3aKOHBI U Yy > paboTam 1o
TIOHSITHS, - OCHOBHBIMH
pazzenam
IpreMaMH




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Kox v nanmenoBanue

HHIMKATOpAa
JOCTHKEHHS

KOMIICTCHIUHU

I[Inanupyemble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE

OueHo4YHbIE CPeICTBA

Texyuero
KOHTPOJIf

IIpomeskyTouHOI
arTecTalnu

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




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mass TpynOEMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuul, 144 wyaca,
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

Tabauua 4
Buabl yueonoii padoTsi
ILnanupyemsle
KonrakTHas
(KOHTPOJIHpPYeEMBbIe) paGota ® m HaunmenoBanmue Peanmusanus HaunmeHoBanue
pe3yJibTaThl % E o HCII0JIb3yeMbIX B paMKax pa3padoTaHHOIO
OCBOEHMSI: H g 20| 8 D) 58 Bua CPC AKTHBHBIX H IIpaxTnyeckoii DAEKTPOHHOTO
anMeHOBaHHe pa3JesioB, TeM ] = -
ko YK; OIIK; ITK pasn ’ E) E_ E § = 5 E’ 3 HA MHTEePaAKTHUBHBIX MOAT0TOBKH Kypca
- | & -
U MHAMKATOPbI = sz E E E g ?3 o0pa3oBaTeIbHBIX | (TPY10eMKOCTh B | (TPYAOEMKOCTh B
= 2 o = .12 1 14
JOCTU/KEHUS 218 2 E| 2 = = TEeXHOJIOTH i yacax) yacax)
. s
KOMITeTeHITH it = ,g 2 é“ | 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
OIIK-1 XUMUHU (cr.8-15) npuBIeYeHHEM GOpMEI
HOIIK-1.1 JMCKyCCHH, Oecebl
HOIIK-1.2 JlabopaTopHasi pabora Ne 1.1 Pemenue ’ 3 noarotoeka k JIP
3a7a4 Ha OCHOBHBIC 3aKOHBI XUMHUH [3.1] ctp. 3-35
CamocrosiTeJibHasi padora no 3
ocBoeHmIo 1 pazgena:
Hroro no 1 pazneny 2 5
Pazgen 2 Xummdeckast TEpMOMHAMHUKA
Tema 2.1 OCHOBHEBIC ITOJIOKCHUSI, JCKIHSA-00BACHEHHE C
v IIOJArOTOBKA K JICKIIUAM
OIK-1 3]E€MEHTHI XMMUYECKOH TepMOANHAMUKY A . 1 “aCTHIHBIM
2 2 1.2 (er. 5-30); npuBJiIeYeHHEeM HOPMEI
WOIIK-1.1 U TeTUIOBBIE 3(P(PEKTH XUMHIESCKIX
! 2.1 (cr.8-15) JUCKyccHH, 6ecenl
NOIIK-1.2 peakuuu
JlaGopaTopHas padora Ne 2.1 Pemenue 1 3 noArotoska x JIP
3aJa4 110 TEPMOXUMHUH [3.2] crp. 40-42
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Bunel yueonoii padoTsl

Txanupyempie KonrakTHas
(KOHTpOJHpyeMBbIE) paGota 5 2 HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
Pe3yJIbTATHI 3 3 = e, HCIOJIb3yeMbIX B paMKax ) pa3paboTaHHOro
OCBOCHMSL: HamMeHOBAHME pa3IeIOB, TeM o E ¢ Eg QE 2 ?i Bun CPC AKTHBHBLIX H IpakTnyeckoi DJIeKTPOHHOT0
xox YK; OIIK; K = ) =g = 5 E‘ 3) HHTEPAKTHBHBIX TMOJATOTOBKH Kypca
M HHIUKATOPBI E = E E E § E 6 o0pa3oBarelibHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
IOCTHKEHHUS % §' L§ § ; § S ~ Texnonornﬁ12 qacax) qacax)
KOMIIeTeH M i = é = é‘ 5| © =
Tema 2.2 Durponus. Cs3b
TEPMOJIMHAMHYECKHUX TTapaMeTpOB C
HaMpaBJICHUE U PabOINMU [TOAITOTOBKA K JICKILIAM
2 1 2 1.2 (cr. 5-30); 2.1
TeMIlepaTypaMu XUMHUUECKHUX MPOIECCOB (cr.8-15)
1 (a30BbIX Mepexo10B. Perienue 3amayu
o pazfeny 2
CamocrosiTesibHasi padora no 7
OCBOEHMIO 2 pazjesa:
Hroro mo 2 pasueny 4 2 7
Pa3nen 3 KuHeTnka XUMHUUECKHX MIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKON KNHETUKU. 3aKOH JICUCTBUS JEKIUS-00BICHEHHE C
Macc ¥ SHEPTHUs aKTUBAIlUU Tpoliecca. 3 » TOZMOTO?CE OK.HeKmMM YaCTUYHBIM
CrauiftHOCTh U MOPS/IOK PEAKIIUH 2:1 ECCTTS 1-5) ) NpHBIIEYEHHEM (DOPMBI
BnusiHue TemnepaTypsl Ha CKOPOCTh JHCKyCCHH, Oecebl
OIK-1 XUMHYECKON peaKIiu
MOTMK-1.1 Tema 3.2 Karanurnueckue peakiuu. OATOTOBKA K JICKIIHAM
WOIIK-1.2 ['oMoreHHbI 1 reTeporeHHbIi KaTanus 2 1 3 1.2 (cr. 5-30); 2.1
XUMHUECKOE PABHOBECHE (ct.8-15)
JladopaTopnasi pabota Ne 3.1 1 2 F}O j;ocTT(;B]i 1<7H31)’3_37
JladopaTopnasi pabota Ne 3.2 Pemenue Cnasa orieros K JIP,
3amad 1o teme 3. Crada oT4eToB 2 2 F;ZEOTOB?_;K[PS 3]
KonrposbHas pabora CT;)' ICOT_ l;l T
CamocrosTeabHasi padoTa no 9
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Bunel yueonoii padoTsl

Txanupyempie KonrakTHas
(KOHTpOJHpyeMBbIE) paGota 5 2 HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
Pe3yJIbTATHI 3 3 = e, HCIOJIb3yeMBbIX B paMKax ) pa3padoTaHHOIO
OCBOCHMS: HauMeHOBANNE PATICIOB, TeM 9 E ¢| 5 g QE g ?i Bun CPC AKTMBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
xox YK; OIIK; IIK = o) =1 87| & E‘ o HHTEPAKTHBHBIX MOATO0TOBKH Kypca
W HHANEATOPRL = |5 2 E E E g ?3 00pa3oBaTeJbHBIX | (TPYI0EMKOCTb B | (TPYI0€MKOCTD B
IOCTHKEHHUS g §' L§ § ; § l§ ~ Texnonornﬁ12 qacax) qacax)
KOMITEeTeHIIHIi = = = é‘ 3|0 =
OCBOEHMIO 3 pazaena:
Hroro mo 3 pazneny 5 4 9
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
Tema 4.1 [lucnepcHbIe CHCTEMBI. HOATOTOBKA K¢ ] HCKINAM | eKius-oBLACHenHe ¢
PactBops! HeanekTpoauToB. CriocoOb 1 2 12 (cr. 5-30); 2.1 HACTITIHEIN
. (cr.8-15) MpHUBJICYCHUEM (HOPMBI
BBIPAKEHUS] KOHLIEHTPALU. Ky CouH, Gecet
Tema 4.2 PacTBOpHI 2JIEKTPOIHUTOB. MOJITOTOBKA K JICKI[HAM
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-1 pacTBopax 3JeKTpoauToB. Pemienue [3.5] cTp. 26-32
HOIIK-1.1 3a1a4
NOIIK-1.2 Tema 4.3 ['ereporenHoe paBHOBecHE B
pacTBOpax IEKTPOIUTOB. TOATOTOBKA & JICILHAM
1 2 1.2 (er. 5-30); 2.1
PacTBOpHMOCTS 1 TIpOU3BEICHHE (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 10
O0CBOEHUIO 4 pa3jeJia:
Hroro no 4 pasneny 5 4 10

12




Bunel yueonoii padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMBbIe) paGota z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl @ 3 =E HCII0JIb3yeMbIX B paMKax ) pa3paboTaHHOro
OCBOCHMS: HaumenoBanue pasieiios, Tem D) E <52 QE g ?i Bux CPC AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
ko1 YK; OIIK; IIK - 2 =187 8 E‘ ) HHTEPAKTUBHbBIX MOAT0TOBKH Kypca
U MHIMKATOPbI = = E X E E 8 ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTh B | (TPYAOEMKOCThH B
IOCTHKEHHUS g §' L§ % ; § l§ ~ TeXHOJIOI‘I/Iﬁlz qacax) qacax)
KOMIIeTeH Ui S g = =80 =
Pazgen S Onexrpoxumust. Kopposus u 3amura MeTaioB
Tema 5.1 OKuUCIUTENBHO- TIOAITOTOBKA K JICIILIAM
2 2 1.2 (cr. 5-30); 2.1
BOCCTAaHOBUTEJbHBIE PEAKLIUU (c1.8-15)
Tema 5.2 XuMHU4YecKrue HCTOYHHUKH TOKa
(TarpBaHUYECKUE SJIEMEHTHI, M
o e o) | || | e
Y IPUHLUIBI UX paOOTHL. u ) .
3JIEKTPUUYECKAST EMKOCTh XUMUYECKUX (er.8-15) HpoTieceon 1 CHTyatitt
HMCTOYHUKOB TOKA
Tema 5.2 DneKTpOJHBINH OTEHITAAI. oAOTORKE K 1o
o IIOATOTOBKA K JICKIIUAM
OIIK-1 BonopoaHslii 21eKTpoA. vaaBHeHHe 1 ) 1.2 (cr. 5-30): 2.1
HOIIK-1.1 HepHucra. Pan HanpsikeHuit MeTasuios. (c1.8-15)
HOIIK-1.2 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
WHEPTHBIMU 3IEKTPOIaMU (ct.8-15)
Tema 5.4 3axons! Dapazest.
Hanpsxenue paznoxenus. Beixon no TOATOTOBKA K JICKIAAM
1 1 1.2 (cr. 5-30); 2.1
ToKy. [lepeHamnpspkeHne 3K TPOIHBIX (c1.8-15)
IIPOLIECCOB
IMOATOTOBKA K JICKIIMSIM
Tema 5.5 OcHOBHBIE BUIBI KoppO?:I/II/L L L 12 (cr. 5-30): 2.4
Tunsl KOPPO3UOHHBIX Pa3pyLICHUN (c1.8-15)
Tema 5.6 Xumuueckuii u 1 ’ MOATOTOBKA K JIEKIUSAM
3JIEKTPOXUMHUYECKUN MEXaHU3MbI 1.2 (cr. 5-30); 2.1
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Bunel yueonoii padoTsl
Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl =E HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
OCBOCHMS: © E ol 2 0|l 58S AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
xox YK; OIIK; K Haumenosanne pasjien0s, Tem g Z g § 5“1 E E‘ 6“ Bun CPC HHTEPAKTHBHBIX TOATOTOBKH Kypca
1 HHIAKATOPBI E’h E é L E § s 6 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 J'IGKL[I/IH-O6’I>${CHGHI/I6 C
Tema 6.1Teopust cTpoeHHs aToMa » [2.2] (cr. 16-63); 2.1 JaCTHIHBIM
BOJIOPOJA U CIIEKTPBI aTOMOB (c1.8-15) npuBJiedeHHeM HOPMEI
IICKyCccuH, Oecembl
JlabopaTopHast pabora Ne 6.1Pemenue ’ ’ HOJrOTOBKA K 3aHSTHIO
3a7a4 110 CTPOCHUIO aTOMa [3.9] ctp. 3-6
OIIK-1 IIOATrOTOBKA K JICKIIHUAM
HOIK-1.1 Tema 6.2 MHOr031€KTPOHHBIE ATOMBI 2 2 1.2 (cr. 5-30); 2.1
MOIIK-1.2 (cr.8-15)
JIaGopaTopuas pa6ora Ne 6.2 Pemenne TOATOTOBKA K 3AHATHIO
3afau Ha [TeprHouuecKuii 3aK0H HM. 2 1 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
.. Mengneneena (c1.8-15)
CamocrosTeabHasi padoTa no 7

0CBOEHMIO 6 pa3aeja:
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Bunel yueonoii padoTsl
IInanupyemsie KonTarrnas
(KOHTpoOJIMpYyeMBbIe) paGota ® m HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOEHUS: H D) “:f ol 2 D) 5 g8 CPC AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
anMEHOBaHMe Pa3/ieJioB, TeM ] = -
xox YK; OIIK; IIK pasi ? 5 = é AR E‘ o Bun CP HHTEPAKTHBHBIX MOATO0TOBKH Kypca
- | &5 -
U HHIUKATOPBI = g2 E E § 8 ?3 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
= S = L12
JOCTUKEHUS ¥ g&| x| 28 TeXHOJI0Tuii yacax yacax
) e s S g R <
KOMIIETEH i = S & =8| Q=
HToro no 6 pazneny 6 2 7
Pasnes 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJI
Tema 7.1 XuMuueckas CBsI3b U CTPOCHHE TeKIUA-06BIACHEHHE C
o IIOATrOTOBKA K JICKIIUAM
OIIK-1 MOJIEKYJ1. MeTOoJ1 BalleHTHBIX CBS3EH, YaCTHYHBIM
5 2 [2.1] ( ct. 49-85); [2.2]
HMOIIK-1.1 TeOpUs THOPUIN3ALMH, METO (c1p. 69-150) HPHBJICUCHAEM (POPMBI
VOIIK-1.2 MOJICKYJISPHBIX OpOuTanen ' JMCKYCCHH, Gece/ibl
Tema 2.2 Mexmorek HBIC TTOATOTOBKA K JICKHIAM
. Yp 1 1| 1.2(cr. 5-30); 2.1
B3aMMOJICHCTBUS (c1.8-15)
Hroro no 7 pazneny 3
HUTOTI'O 3A CEMECTP 34 | 17 51
HUTOI'O no aucuunimHe 34 | 17 51
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTHU U TIPOMEXKYTOUYHAS
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 KOHTPOJIbHbIE 33/IaHUSI MJIH HHble MAaTepPHAJIbl, HEOOXOAUMbBIE 1JIs
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 nokasartesjei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJ
OIlCHUBaHUA

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

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

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

KpuTepun oneHuBaHus pe3yJabTaTOB 00yUeHH

Onenka Ouenka Ouenka Onenka
Ko u Kon u nanmenoBanue «HEYIOBJIETBOPUTEIbLHO» «Y/IOBJIETBOPUTEJIBHOY / «X0po1o» / «OTJIHIHOY /
HAaNMCHOBAHHE HHIAUKATOPA TOCTHKCHHUSI / «HE 3aUTCHOY» «3a4TCHO» «3a4YTEHO» «3a4YTEHO»
KOMIICTCHIIMH KOMIICTCHIIMH 0-59% 60-74% 75-89% 90-100%
OT max pEeUTHHTOBOU OT Max PEUTUHT OBOU OT max pEUTHHTOBOU OT Max PEUTUHT OBOU
OIICHKH KOHTPOJIS OIIEHKH KOHTPOJIS OIEHKH KOHTPOJIS OIICHKH KOHTPOJIS
He Bnaneer TeopeTnaeckum
MaTepHaIOM MO JUCIUIUTHHE
XHMHUS; HE 3HACT METOJIOB TTOBEPXHOCTHO 3HACT Xoporio 3HaeT
nnaanOBaé{m% OKCIICPUMCHTA 1 TeopeTHUecKuii MaTepuan, He B | [COPCTUICCKUM Matepnal, .
HOIIK-1.1 Hcnonb3yer METOZIOB 00pabOTKH pE3yJILTAaTOB TIOTTHOM 00BeMe 3HACT METOIbI HO B OTJEJBHBIX pasfenax OTINYHO 3HAET TEOPETUIECKUI
0a30BbIe 3HAHUS 9KCIICPUMEHTA, HC BJIaICCT TCOPHH MIIAHHPOBAHHS JI0ITyCKAeT HETOYHOCTH, Marepual; 3HaCT METObI
€CTECTBEHHOHAYYHBIX (busuKo-MaTEMATIIECKIM SKCTIEPHMEHTA; HE B HOJHOM SHACT MCTO/EL TCOPHH TCOpHH TIIAHNPOBAHMN
OIIK-1. MCLUATUTHH B anmapaTtoM; HE YMEeT COCTAaBIATh 0GBEME 3HACT METONb! aHanysa | WIAHAPOBAHUS 3KcnepnMeH6Ta, gnaeT METOIBI
" TUIaH MPOBEICHHS YKCIICPUMEHTA U IKCIIEPUMEHTA; 3HAET aHajM3a U 00paboTKU
Crocoben npoeccHOoRaLHOM ocymecpTBnﬂTb 06pa6OTpr u H 00padoTiit pesybTaTOR MSTO,E[IlI aHajmM3a u pe3ylbTaToB EKCHCpI/IMeHTOB'
HCII0Jb30BaTh JeSTETbHOCTH JKCIIEPUMEHTOB; HE B OJIHOM >
6a30BBIC SHAHUS aHaJM3 pe3yNbTaToB obbeMe BiajieeT GH3MKo- 00pabOTKH Pe3ynbTaToB BIafeeT (HH3HUKO-
IKCIIEPUMEHTOB; HE YMEET IKCIIEPUMEHTOB, HO HE MaTeMaTHYECKUM aIllapaToM
TeCTBEeHHOHAVYHbIX MaTeMaTUICCKUM alapaToM
€CTECTBCHHOHAY CaMOCTOATENBHO PEMIATh BCET/la BEPHO HX MPUMCHSICT;
AMCIHILTAH B KOHKPETHBIE 33/[a9H U3 PA3THIHBIX BrajeeT GU3MKO-
npoQeccnoHanbHOMI pa3IenoB XUMUH MaTeMaTH4YECKUM arnaparom
JIEATEIILHOCTH,
MPUMEHATH METOBI 3HaeT MeTo s 00paboTKN
He cnocoGeH ycBOUTH METObI C1abo 3HaeT MeTo.Ibl 'YBEpeHHO 3HaeT METO/Ibl
MaT€MaTUYECKOro IKCTIEPUMEHTATBHBIX
00pabOTKH HKCTIEPUMEHTANBHBIX 00paboTKH 00paboTKI
aHaInu3a u JTAHHBIX, B TOM YHCJIIC
JTAaHHBIX, B TOM YHCJIIE IKCIIEPHUMEHTAIBHBIX JAHHBIX, B ) IKCIIEPUMEHTAIBHBIX JaHHBIX, B
MOJIETUPOBAHHS . i CTaTUCTUYECKHUE; TPABUIIA ]
> CTaTHCTUYECKHE; TPABIIA TOM YHCJIE CTATHCTHYECCKHUE; TOM YHCIIE CTATHCTHYECKHUE;
TEODETUYECKOrO U HOHK‘lZ HpI/IMeHHeT MIPEACTABIICHUS
P MpeaCTaBIICHHS MpaBHIIA IPEACTABICHHS SKOIEDHMEHTATHEIX MpaBHJIa MPeCTaBICHHS
9KCTepUMeHTanbHoro | METOABI MATEMATHICCKOTO 3KCIEPHUMEHTATIBHBIX TAHHBIX. 3KCIEPHUMEHTATIBHBIX TAHHBIX. aHHL]fX JKCIEPHUMEHTATBHBIX TAHHBIX.
HCCICIOBaHUS aHaan3a 1 MOACIUPOBAHNA, [MonsipuMeTpHIECKHUE, [MonsipuMeTpHIECKHUE, A : TonspruMeTpUYECKHE,
[Nonsspumerpuueckue,
TCOPETUICCKOTO N 30YJITMOCKOITIYECKHE, 30YJITMOCKOITIYECKHE, 90YIIIMOCKOITUYECKHE,
30yIUTNOCKOTIMIECKHE,
JKCIIEPUMEHTAIIEHOTO KaJIOpUMETPUIECKHE, KaJIOpUMETPUIECKUE, CATODHMETPHYCCKHE KaJIOpUMETPUIECKHE,
HUCCIICIOBAHUSA AIEKTPOXUMUIECKUE METOIBI AIIEKTPOXUMUIECKUE METOIBI p P ’ IIEKTPOXUMHUYECKHAE METOIBI

TMOJy4€HUA (1)I/ISI/IKO-XI/IMI/I‘1€CKI/IX
JAaHHBIX ITPU PEILICHUN
TEPMOJUHAMUYICCKUX,
KUHETHYCCKHUX U APYIrux 3a4av
XUMHUH

HOTy4YeHUs HH3HKO-
XUMHYECKUX JJAHHBIX TIPH
pelIeHnN TepMOANHAMHIECKHX,
KUHETHIECKHX U JPYTHX 3a/1a4
XUMHH.

EKTPOXUMHUUECKHE METOBI
noyueHus: Gpusnko-
XUMHYECKHUX JaHHBIX IIPH
peleHnn
TEPMOIMHAMIIECKHX,
KHHETHYECKHX U OPYIUX

TIOTy4YeHUsI (PU3HKO-
XUMHYECKUX JTAHHBIX ITPH
pelIeHNN TePMOANHAMHIECKHX,
KHHETHYECKUX 1 IPYTHX 3a1ad
XUMHH
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3aga4 XUuMHHU
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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
9K3EMILIApPA Ka)XJ0ro U3 M3/IaHuM, YKa3aHHBIX HIKE HA KaXJ0ro oOydarollerocs M3 yucia JIUIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. O6miast u Heopranudeckas Xumus: Y4ueonuk s By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

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

1.3 Vraii 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 HaymoB B.U. KommnekcHwie coeaunenus: y4de6. mocobue / B.M. Haymos, X.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.H. Yetsipboxk, XX.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2012. — 344 c.

2.3 Manynesuu XK.B. Xumus: yue0. nocobue/ JXK.B. Manynesuu, A.Jl. Camconosa, A.B.
bopucos, O.H. Kosanesa// H. Hosropog, HI'TY um. P.E. AnekceeBa.2020. — 159 c.

6.3. MeToauuecKkue YKazaHnusi, pEKOMCHIAIMHU U IPYIrue MaT€epuaJibl K 3AaHATUAM

B cnncok «Meroauueckue ykazaHHs, pEKOMEHIALUU U APYTrue MaTepuasbl K 3aHATUAM»
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs U PEKOMEHJAIMM 10 TMPOBEACHHUIO JIAOOpaTOPHBIX HU
NPAaKTUYECKUX YUEOHBIX 3aHATHUH 110 TaHHON TUCHUILIMHE!

6.3.1 Memoouueckue ykazanus, pa3padomanHsle npenooasameIamu:

3.1. Tankun A.JI.. OCHOBHBIE TIOHATHUS M 3aKOHBI XUMHH: y4€OHO-METOJH. MOCoOHe K
IPAKTUYECKUM U JTaOOPAaTOpHBIM paboTaM M MHAUBUAYAJIbHbIE 33JJaHUs MO Kypcy oOmias XUMHUs
JUISL CTYZICHTOB HEXMMUYECKUX CHELMATbHOCTEN THEBHBIX, BEUEPHUX U 3a04HBIX (OpM 00yUEHUS
/ AJL Tankun, A.Jl. CamconoBa, T.B. CazontbeBa // Hwxuuit Hosropon, HI'TY um. P.E.
Anexkceesa. 2018. - 19 c.

3.2. HaymoB B.W. DneMeHTbI XUMHUYECKOH TEPMOANHAMMKH B Kypce OOIIel XUMHUH: METO/.
yKa3aHMs K J1a00paTOpHBIM M MPAKTUYECKUM 3aHATHSAM 10 Kypcy OoOLIed XUMHM JUIsl CTYJIEHTOB
XUMHUYECKUX U HEXMMUYECKUX CIHEelUAIbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX (DAKyIbTETOB /
B.W. Haymos, XK.B. Mauynesuy, I'.A. [Tannuesa, T.B. CazontrseBa / H. Horopon, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. Bbopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX DPEaKIIHii:
METOMYECKHE YKa3aHUsl ISl IPOBEACHUSI KOHTPOJIbHBIX padOT U KOJJIOKBUYMOB IO KypCy o01ei
XUMHUH JJIsl CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0uHbIX (opm oOyuenus / 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/.
YKa3aHWsl JJIsl MPOBENEHUS J1abOpaTOPHBIX 3aHATUN MO Kypcy OOIIeH XMMHU 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 3JIEKTPOIUTOB: Y4eOHO-METO/1. TOCOOME 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 // Hwxuauit HoBropoa, 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 HEXUMHYECKUX CIEIHAIbHOCTEH THEBHBIX, BEUCPHHUX U 3a09HBIX (OopM 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 OOIIeld XUMHH M HEOPraHMYeCKOW XHMHU IS
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.
AnexceeBa. 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.JI. CamconoBa // H. Hosropoa. HI'TY um. P.E. Anekceea. 2012.
52c.

3.9. CmupnoBa JILA. CtpoeHue aroMa: METOAMYECKHE YKa3aHUsl K IPAKTUYECKUM
3aHATUSAM 10 Kypcy OOINel W HEOpraHWYeCKOW XHMHUHU ISl CTYIAEHTOB XHUMHUYECKUX U
HEXUMHUYECKUX CIEeIHATLHOCTEN THEBHOW M BeuepHer ¢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
MPOBEJICHUS] KOHTPOJIBHBIX PabOT M KOJUIOKBUYMOB IO Kypcy OOIIeld XUMHUHM s CTYACHTOB
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. HaymoB B.M. Xumuueckasi CBS3b: METOJI. YKa3aHUS K MPAKTUYECKUAM 3aHSATHIM TI0
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. Anekceesa. 2012. 37 c.

6.3.2 Memoouueckue ykazanusn, pazpadomannuvie HI'TY

3.1. Meronuueckue pEKOMEHJALMK IO OpraHu3aluu ayAuTOpHOW paboThl. [IpHHATEI
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?20.
Hata ob6pamenns 23.09.2015.



3.2 Meroanyeckne PEeKOMEHAAIMU MO0 OpraHU3aldd U TJIAHUPOBAHUIO CAMOCTOSITEIIbHOM
paboThl cTyneHTOB N0 aucuuiuinHe. [IpuHaTe YueOHo-MeToanueckum coBetoM HI'TY um. P.E.
Anexceesa, nporokon  Ne 2 or 22 anpens 2013 I. ONEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 VueGHoe mocobue «IIpoBeneHue 3aHATHN C MPUMEHEHHUEM HHTEPAKTHUBHBIX (HOPM H
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkun E.I'., 2013 r. DiuekTpoHHBII
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®POPMAIMOHHOE OBECIIEYEHUE JUCHUIIJINHbI

Y4eOHBI Tpolecc MO JUCHMIUIMHE OOEeCredeH HEOOXOJUMBIM  KOMIUIEKTOM
JUICH3UOHHOTO M CBOOOJHO PacIpOCTPAHSEMOTO IMPOTPAMMHOTO OOECIEUEHHUs, B TOM YHCIIE
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmmed PIIJ] u
MOJITIC)KUT OOHOBJICHHIO ITPU HEOOXOAUMOCTH ).

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

[lepeuens mporpaMMHBIX IPOAYKTOB, HCIIONIb3yEMbIX IPH MPOBEACHUN PA3IUYHBIX BUIO0B
3aHSATUHN N0 TUCHUIUTMHE (OTKPBITHIN TOCTYI):

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

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

3. DrekrpoHHas OubaMOTeYHAs crcrteMa [10BOHKCKOTO TOCYAaPCTBEHHOTO YHHUBEPCHUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

4. DneKkTpoHHO-OMONMOTeYHast cucTeMa Znanium.com [JNeKTpOHHBIH pecypc]. - Pexum
noctyna:http://znanium.com/.

5. OtkpsiToe 0Opa3oBaHue [IIEKTPOHHBIH pecypc]. - Pexxum mocryma: https://openedu.ru/. -
3arn ¢ ’KpaHa.

6. Polpred.com. Ob6zop CMH. Ilonnomexcmosas, mnozoompacnesas 6Oasza oanmvix (B/])
[Dnexmponuwiil pecypc]. - Peacum docmyna:http://polpred.com/.

7. Basbl Oannvix Bcepoccuiicko2o UHCMUMYMA HAYYHOU U MEeXHUYECKoUu UH@opmayuu
(BUHUTU PAH) no ecmecmeeHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKmMpPOHHbIU
pecypc]. - Pexxcum docmyna: http://www.viniti.ru.

8. Vnusepcumemcras ungpopmayuonnas cucmema Poccus [Onexmpounviii pecypc]. -
Peoicum docmyna: http://uisrussia.msu.ru/.

7.2. IlepeyeHb MpPOrpaMMHOr0 odecnmeyeHUs] 1 HH(POPMALUHOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuensv 31eKmpoHHbIX OUOIUOMEUHBIX CUCEM

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

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

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

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



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/

Taonuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpaMmMHoOe o6ecnieuenne, NCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHON OCHOBE

IIporpammHoe obecnieyeHue
CBOOOHOI0 pacnpoCcTpaHEeHHs!

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

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

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (muren3us Ne
42470655)

Microsoft Office (munien3ust Ne 43178972)

Windows XP guir. Ne 65609340

Office 2007 yiuu. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (mumen3us Ne 44804588)

1C npennpustue 8.1 (JIMIIEH3MOHHOE COTJIAlIEHUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)

Dr.Web (zorosop Ne 31704840788 ot 20.03.17)

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

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpodeccHOHANbHBIX 0a3 JaHHBIX W HUH(OPMALUOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecriedeH AOCTYyN (yAaJeHHBI NocTy). /laHHBIA mepedeHb
MOJJICKUT OOHOBIIEHUIO B cooTBeTCTBUU ¢ TpeboBanusimu OI'OC BO.

B nanHoM paszgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX

MOXKHO HalTW MOJNE3HYI Al Kypca MHGOpMalHio, B T.4.
JlaHHbIE, y4eOHbIe MaTepHallbl, OHJIAH KypChI U T.J.

CTaTUCTUYCCKUC HJIM CIIPAaBOYHBIC

Taonuya 9 - Ilepeuenv coepemenHbIX NpPOPeccUOHANbHBIX 0aA3 OAHHBIX U
UHGOPMAYUOHHBIX CRPABOUHBIX CUCHIEM
Hoctyn k pecypcey (yaajaeHHbI
Ne HaumenoBanue npogeccnonanbHoi 6a3bl AOCTYII ¢ YKa3aHHEM
" | mMaHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMBbI CCBHLIKH/T0CTYI U3 JIOKAJIbHOM
CeTH YHMBEPCHUTETA)

1 baza  pmaHHBIX  CTAaHZAPTOB UM PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnekTpoHHas  0a3a  WM30paHHBIX  CTaTed IO .

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

3 EuHbIM apxuB 5KOHOMHYECKHX M COMOIorndeckux | http://sophist.hse.ru/data access.sht
JTAaHHBIX ml
ba3ser  mamapix  HamwoHamsHOTO — coBeTa 11O

4 . http://www.ncva.ru
OIIEHOYHOH JCATECITHHOCTH
CnpaBoyHas MpaBoBas cucrema .

5 JIOCTYTI U3 JIOKAJIbHOW CETH
«KoncynprantlLimtocy
WNudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JIOCTYTI U3 JIOKAJIbHOW CeTH
«Texkcepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JI51 UYHBAJINJIOB U JINI{ C OB3



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/

B T1abn.10 yka3aH mepedyeHb O00pa30BaTEIbHBIX PECYpPCOB, HMEIOHMIMX  (OPMBI,
aJalTHPOBaHHBIE K OTPAaHWYEHUSM HX 3[0POBBS, A TAKXKE CBEICHHUS O HAIMYMHU CIICIHATbHBIX
TEXHUYECKUX CpPEACTB OOYYEHHs KOJUIEKTUBHOIO M HHIUBUAYAJHHOTO IMOJIb30BaHMs. I[Ipu
3all0JTHEHUH TaOJMIBI MOXKET OBITh HMCHOJb30BaHAa HMH(pOpManus, pa3MeIleHHas B IIOJpa3Jelie
«docrymuas  cpema»  cneumanusupoBaHHoro pasnena caifita HITY  «Csemenust 00
obpasoBaTenpHOM opranusarme» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoeamenvhule pecypcot 01 uneanuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYHUH CHENHMATBHBIX
Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
TeXHUYECKHX CPeICTB 00y4YeHus
Ne NMPUCIOCO0JIEHHBIX ISl HCIIOJIb30BAHUSA
KOJIJIEKTUBHOT0 ¥ HHAMBUAYAJbHOTO
uHBaJIMIAaMu u jgunamu ¢ OB3
M0JIb30BAHUSA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CrienruagIbHOE MOOUIIbHOE MPUITOKECHHE -
2 ObC «Jlanb» CHUHTE3aTOp PEYH, KOTOPHIA
BOCITPOM3BOJIUT TEKCThI KHUT U MEHIO
HaBUTAIIUU
3 OBC «¥Opaiit» BEpCHsl JUIsl CIa00BUISIINX

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

Y4eOHbBIC ayTUTOPHUH IJII TPOBEJACHUS 3aHATHA 10  JUCHUIUIMHE, OCHAIICHBI
000py/IOBaHHEM U TEXHHUYECKUMU CPEACTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pasene.

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

HaunmenoBanue .
P —— OcHalEeHHOCTh AyIMTOPHI IlepeyeHb JTMIIEH3HOHHOTO
Ne non);emeﬂpnﬁ s MOMeEILIEeHU U NoMeleHu NMPOrpaMMHOI0 00ecre4eHusl.
B CAMOCTONTEdLHOI JJISL CAMOCTOSATEJIbHOM PexkBH3UTHI NOATBEPKAAIOILETO
paGoTs! padoThI AOKYMEHTA

1. locka memnoBas - 2 ImiT.
2. Cronbl TabopaTopHbIC
6261 (pabouee MecTo cTyneHTa) Ha 30
yaeOHast ayJUTOPHS IS 4ellL.;
MMPOBEACHUSA MPAKTUICCKUX 3 Pa6oqee MECTO
¥ 1a00PATOPHBIX 3aHATHH, | mperofaBaTens — 2 IIT.;
IPYNIOBbIX 1 4. BeiTsxHbIe IKadbI - 2 10T;

VHANBUAyaIbHBIX 5. O6opyoBanue s
KOHCYJIbTallUi,
MIPOBEACHUS Ta00PATOPHBIX
TEKYLIET0 KOHTPOJIA U "
1 o 3aHATHUU 110 AUCIHHUIIVIMHE XUMUS:
IIPOMEXYTOYHOMI .
mKkad CyMMWIbHBIN - 2 WIT.,
arrecranuu (kadenpa N
"H OJICKTPOXUMUYECKUEC AYCUKU I
pon3BOACTBCHHAA n3meperus 3JIC xuMuueckoro
0e3011aCHOCTD, 9KOIOTHS U | speventa - 3 miT.,
" e
xumus" T. Huokanii 9JIEKTPOJIU3EPHI - 4 1IT.,
Hogropon, , Kazanckoe 1., | sempsmurenu 55-47 — 6 mir.,
12) pH-metpr1 «IJI-301» - 4 .,

KaJOpUMeTpbl — 4 1IT.,

BECHI aHAIUTHYECKHE 4 INT.,

muctuistop J19-10 - 1 .,
KosIOOHarpeBaTesv — 3 IIT.;



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

HaumenoBanue
ayAUTOPUI U
Ne NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHaleHHOCTh ayAuTOpHii
noMeleHuii 1 moMemeHui
JJIS CAMOCTOATEIbHOM
padoThI

IlepeyeHb JIMIEH3MOHHOTO
NMPOrpamMMHOI0 o0ecreYeHus.
PexBU3NTHI NOATBEPKIAIOILETO
AOKYMEHTAa

BOJIETMETPHI nudpossie B7-38 — 3 miT.,
BECHI TEXHUUECKHE — 2 MIT.,

Tabnunel Menzeneesa- 4 mir.,
nabopaTopHas XUMUUYECKasl IOCya 1
PEaKTHBEI

Habop yueOHO-HAIIAIHBIX TOCOOUi

6147
yueOHast ayJUTOPUS IS

MPOBE/ICHUS 3aHATUH
JIEKIIHOHHOTO H

CEMHHAPCKOT0 THIIA,

TPYIIIOBBIX U
WHINBUAYAITEHBIX

KOHCYJIbTaluH,

2 TEKYILEro KOHTPOJIST 1
IIPOMEXKYTOUHOMN
arrecrauuu (Kadeapa
"IIpousBoacTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" T. HuokH##
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

2. Paboyee MecTo mpermomaBaTens
3. Pabouee mecTo cTyzneHTa - 64
Yell.

4. TlepcoHanbHBI KOMIIBIOTED
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1. JTocka menoBas - 1 i,

2. Tabnuna JI.U. Menneneena - 1
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3. PabGouee mecTo npernoaaBatess
4. PaGouee mecTo cryneHTa - 42
YelL.

9. METOAMYECKHUE PEKOMEH/JIALIUU OBYYAIOLIIUMCHA
ITO OCBOEHHMIO JTUCHUIIJIMHBI

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

JlucuuIuiiHa ~— peamu3yercsl  MMOCPEJICTBOM — TPOBEACHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYas MpPOBEJEHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CAaMOCTOSTEbHON
paboThl 00yUaIOIINXCS ¥ TPOMEXKYTOUHOM aTTecTaluu.

KonTakTHas paboTa MOXKET OBITh ayJMTOPHON, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B
ANIEKTPOHHON WH(GOPMAIIMOHHO-00pa3oBaTeibHON cpene yHuBepcutera (mamee - OUMOC). B
cllyyae IpPOBEIEHUS YacTH KOHTAaKTHOW paboThl mo mucuuiuinae B DMOC (B cOOTBETCTBHU ¢
pacnucaHueM Y4YeOHBIX 3aHSTHH), TPYJOEMKOCTh KOHTakTHOW paboTel B DUOC sKkBHBajeHTHa
ayJIUTOpPHOM pabore.

HpenonaB aHHuC JHUCIHHUITIINHBI BEACTCA C IMPUMEHCHUEM CICOYIOIIUX BUI0B



00pa3oBaTeNbHBIX TEXHOJIOTHIL:

-0aNILHO-PEUMUH208a51 MEXHOI02USl OYEHUBAHUA(NPU HATUYUL),

- KOJUIOKGUY M,

- KOHmpoavbHasa paboma,

- mecm,

- omuem no 1ab6opamopHuiM paboman.

Ilo uroram Tekyliel ycCHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKA II0
IPOMEKYTOUHOM aTTecTalliid B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIEHTHI,
BBITOJIHUBIINE BCE 00s3aTeNbHBIC BU/BI 3aINITAHMPOBAHHBIX YUEOHBIX 3aHATHHA K MPOXOXKICHHIO
IPOMEXKYTOUHOM aTTecTaluu (IK3aMeHy).

PesyabraTr 00yueHus cunrtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIepKaHre Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYACHT
HCUEPIIBIBAIOIIE, TTOCIIEIOBATEIbHO, YETKO U JIOTUYECKH M3JaraeT y4eOHbI MaTepuai; cBOOOTHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCAaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSMH, CTYACHT CIOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIC PE3YyJbTaThl, IPOSABISIET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJlaHni.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUYECKOE COJEepKAHUE Kypca OCBOCHO MONHOCTBIO. [lpu ycTHBIX cobeceoBaHUSX CTYIEHT
NOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyIoIuX NpUMEHEHHUs 3HaHWil; Bce
MPEIyCMOTPEHHBIE paboueii y4eOHON mTporpaMMoi 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOCH aHAIM3UPOBAThH MOIYYEHHBIE PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss Hec()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIITOJTHEHUHN
3aJaHuii HEe JEMOHCTPHPYET 3HAHWW Yy4eOHOr0 Marepuaia, JOMyCKaeT OMMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBIMIONHSAET 3aJlaHusl, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHHI,
KayeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJTHEHHS OIICHEHO YMCIIOM OassIoB HIDKE TPeX IO OIEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

9.2.MeToanuyecKue yKa3aHus JJIs 3aHATHI JIEKIMOHHOTO THIIA

JIeKIMOHHBIN KypC IPeAnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro TuTaHa. B X0/e JTeKIMOHHBIX 3aHATUN PACKPBIBAIOTCS 0a30BhIE BOIIPOCH B paMKax
KOKJIONH TeMbl AUCIUIUIMHBI (Tabnuia 4). O003HAYarOTCS KIFOYEBBIC ACTIEKTHI TEM, a TaKKe
JIeNarOTCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaXKHBIC TOJIOKEHHUS H3y4aeMoro marepuarna.
Matepuanbl JEKIUl SBISIOTCS OMOPHOM OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
MPaKTUYECKUM 3aHATUAM / JTaOOpaTOpHBIM paboTaM U BBIMOJHEHUS 3aJIaHUN CaMOCTOSITEIHHOM
paboThl, a TaKKe€ K MEpONPHUATHUSAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH W TPOMEKYTOUHOM
aTTECTAIUU 10 TUCIUIIINHE.

B xome neKIMOHHBIX 3aHATHI PEKOMEHIYeTCs BECTH KOHCIEKTHPOBaHHE Y4eOHOro

Marepuana.

9.3. MeToanyeckue yKa3aHusi 10 OCBOEHUIO THCHHUIJIMHBI HA JIAGOPATOPHBIX padoTax

JIaGopaTtopHble pPabOTBl MO3BOJSAIOT MNPHOOPECTH CTYAEHTaAM YMeHHs paboTaTh ¢
XUMHYECKMMH peareHTaMu, MocyJoi U nmpuOopaMu, OCYIIECTBIATh XUMUYECKUI 3KCIIEPUMEHT U
POBOJUTH MEPBUYHbIE HAyuHBIE HccieqoBaHUsA. B naboparopHbie pabOThI BBEJCHBI HJIEMEHTHI,
MOBBIIIAIOIINE MHTEPEC CTYACHTOB K HMM M MX IO3HABaTEIbHYK aKTMBHOCTb. Hampumep, B
pabore "OmpeneneHue MOJIIPHOM MacCchl SKBHUBAJEHTAa MeTajula" oOINpenensercs He TOJIbKO
SKBHMBAJIEHTHAas Macca (JIMTEpaTypHbI BapuaHT), HO U aTOMHas Macca Metauia. B paOote
"OnpezneneHue TEMIOBOrO H(PdexTa peakuu’" TermI0eMKOCTh KaJOpUMeTpa OIpesenseTcs



METOAMYECKH 0ojiee TPpaMOTHO, YEM 3TO ONKCAHO BO BCEX JAaOOpAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpPOCTh XMMHYECKOW peakiuu', TTOMHUMO KadeCTBEHHBIX 3aBHCHMOCTEH CKOPOCTH
peakuuy OT KOHLIEHTPALlUM PEareHTOB M TEMIIEPATypbl, CTYAEHThl PE3ylbTaThl dKCIIEpUMEHTA
00pabaThIBalOT KOJIMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALMU U KUHETHYECKUU MOPSA0K
peaxkuu.

Jlis  TOBBIIIEHHS] TIO3HABATENBHONM AaKTUBHOCTU CTYACHTOB M MPHOOPETEHUS HMH
NEPBUYHBIX HABBHIKOB HAYYHOTO HCCIEIOBaHMS, B ATH KJIacCHYECKHE JabopaTOpHbIe pabOThI
BBEJICHBI AJIEMEHTBI HAYYHOT'O MCCIIEJOBAHUs, KAK-TO:

a) CaMOCTOSTEIBHO TI01I00paTh PEaKTUBHI JIJIS IIPOBEACHUS TOW UM HHOW PEaKIInu;

0) 0OBACHUTH MPOTEKAHUE OJIHOM peaklMU U He MPOTEKaHWEe IPYroW, Ha MEPBbIN B3I
10J00HOH, peaKInm;

B) Mpe/cKa3aTh MPAKTHUECKOE 3HAYCHHE TOW WM WHOM peakldu, COMPOBOXKIAIOIIeHCS
HEOOBIYHBIM 3P (HEeKTOM, U T. 1.

[ToAroToBKy K KaxK7oi J1abopaTOpHOU paboTe CTYACHT JIOJDKEH HayaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATUS, KOTOPBIN OTpakaeT COAEpKaHUE MPEJI0KEHHON TEMBI.

[Tocre BbIMOMHEHHS Kax0il JlabopaTopHOW pabOThl CTYAEHT O(OpMIILET OTYET, B
KOTOPOM YKa3bIBAIOTCS IIETM PalbOThI, XOA pabOTHl, JAeTCs PUCYHOK M ONHMCAHUE YCTaHOBKH,
TabJIMIa YUCTICHHBIX PE3yJIbTaTOB, BHIYMCICHUS U BBIBOIBI.

[Tpu oueHnBaHMM 1a00PATOPHBIX paOOT YUUTHIBACTCS CIETYIOIIEE:

- KAayeCTBO BBIMOJIHEHUS] HKCIIEPUMEHTAIbHO-TIPAKTUYECKOW YacTu padoThl U
CTENEeHb COOTBETCTBUSA PE3YIbTATOB PabOTHI 3aJaHHBIM TPEOOBAHUSIM;

— Ka4ecTBO O(OPMIICHHSI OTUETa 0 padoTe;

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIIUTE PAOOTHI.

9.4. MeToauueckue YKazaHnusgs 10 OCBOCHHIK [JUCHMIIVIMHBI Ha 3aHATHUAX
CEMHHAPCKOIo TUIa

[IpakTryeckue 3aHATHS HApaBJICHBI HA (HOPMUPOBAHNE HABBIKOB PEIICHHS MPAKTHUECKUX
3aJa4, NPUMEHAA IOJYy4YCHHBIE TEOPETUYECKHE 3HAHMs, a TAK)KE HABBIKOB CaMOCTOATEIbHOU
paboThI O/ PYKOBOJCTBOM MPENOJABATENS.

Ha npakTudeckux 3aHATHAX MPOBOJUTCA PELICHUE PAaCYETHBIX 3a7ay U YIPaKHCHUU B
nporecce NpopabOTKH HauOoJsiee CIOKHBIX B TEOPETUYECKOM ILIaHE MPOOJEM U IPOBOIATCS B
Tpex gopmax:

1. yCTHBII OIIPOC CTYAEHTOB O KOHKPETHON TEMATUKE MPAKTUYECKOTO 3aHATHS;

2. peuieHre 1 00bsCHEHHE TUITOBBIX 3a/1a4 [0 JAHHOM TeMe;

3. camocTosTeNbHAs paboTa CTYJIEHTOB C MCIIOJIb30BaHMEM YyYEOHBIX NOCOOUH, JEKIMHA U
KOHCYJIBTALIMH MPENOoJaBaTess IIPU BLIIIOJTHEHUN UMU KOHTPOJIBHBIX 3aJaHU.

9.5. MeToanyecKue yKa3aHus M0 CAMOCTOSITEIbHOI padoTe 00y4Yarommxcst

CamocrosTenbHass pabora oOecrneyuBaeT MOATOTOBKY OOydaromlerocss K ayauTOPHBIM
3aHIATHSIM ¥ MEPOIPHUATUSIM TEKYIEro KOHTPOJS U MPOMEKYTOUHON aTTECTallMH MO M3y4aeMou
nucuurinHe. Pe3ynbTrarel 3TOW MOATOTOBKH TMPOSIBISIOTCS B aKTUBHOCTH OOYdYaromierocs Ha
3aHATHSIX UM B KayecTBE BBIMOJIHEHHBIX MPAKTHUECKUX 3aJaHUil U Apyrux ¢GopM TEKYILIEro
KOHTPOJIA.

[Ipu BBIMONTHEHUU 3alaHUN IS CAMOCTOATEIHHOUW pabOThl pEKOMEHAYETCS MpopadoTKa
MaTepUAJIOB JIEKIIMH MO KAXKIOW NPONACHHONM TeMe, a TakKe H3YyUYECHHE PEKOMEHIYeMOUH
TUTEepaTyphl, IPEICTABICHHON B pazjene 6.

B mporecce camocTosTeIbHOW PabOTHI MPU W3YYECHUW TUCIUIUIMHBI CTYACHTBI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CHEIUATM3UPOBAHHBIX AYAUTOPHSIX Ui CaMOCTOSTENBbHON pabOThI
(ykazano B Tabm. 11). B aymutopusx wMeercs JOCTynm Yepe3 HHPOPMAIMOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO0 ceTh «MHTEepHET» K AJIEKTPOHHON HH(OpPMAIIMOHHO-00pa30BaTEIbHON
cpene yauBepcutera (OQMOC) u anexrponHoit ondnuoteunoit cucreme (3bC), rie B aneKTpoHHOM



BUJIC DPACIONIATalOTCs Y4eOHbIE M Yy4eOHO-METOIMYECKHE MaTepHajbl, KOTOphle MOTYT OBITh
UCIIOJIb30BaHBI U1 CAMOCTOSITENIbHOW PaOOThI IPU U3YUYEHUH JUCLUIUIAHBL.

Jnst oOyvaromuxcs 1o 3a04HOi (hopMe 0OydeHHus caMmocTosiTeNbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4€OHOH e TEIbHOCTH.

9.6. MeToanueckne yKka3aHus JJis1 BbINOJHEHUS KOHTPOJbHBIX padoT
[Ipu uzyyenuu kypca « X uMHH» IPOBOJUTCS 2 KOHTPOJIbHBIE pa0OTHI .
B kouTponpHyto pabory Ne 1 BXOZST BOMPOCH MO XHMHYECKOW TEPMOJUHAMHKE U

XUMHUYECKONH KUHETHKE (CKOPOCTh XUMHUYECKHX pEeaKUUid, XUMHUYECKOE paBHOBECHE, BIIMSHHE
TEMIEpaTypbl Ha CKOPOCTb XUMHUYECKOW peakuuu U T.1): Bapuant 1 - 28 (mo BbIOOpPY
npenoaasaresnsa) U3 metoauueckux ykaszanmii: I.H. bopucosa, A.B. bopucos, F0.B. barranoga,
B.K. OcmanoB OcCHOBHbIE 3aKOHOMEPHOCTH MpOTEKaHUs Xumudeckux peakuuit. H.Horopon,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xonTponbHyro pabory Ne 2 BXOASAT BONPOCH MO CJIEIYIOIIUM TEMaM: CIIOCOOBI
BBIPQKEHUSI KOHLEHTPALlMU PacTBOPOB M CBOMCTBA PAacTBOPOB UIEKTPOJIUTOB: BapuaHT 1-30 (1o
BbIOOpY mpenojaBarens) U3 Meroaudeckux ykaszaHui: A.B. Bopucos, A.J[. Camconosa, I'.H.
bopucosa Kontposbnbie 3aganus no teme pactBopbl. H.Hosropon, HI'TY um. P.E. Anekceesa.
2017. 14 c.

10. OHEHOYHBLIE CPEACTBA JJIsI KOHTPOJIAA OCBOEHUA JUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIEe MaTepuajbl, He00X0AUMbIe ISl OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONbITA B X0/I€¢ TEKYLIEro KOHTPOJIsl yCIeBAeMOCTH

Bonpocel, nHAMBUAYaJIbHBIE 33JaHUS U 33]Ja4U [IPEJICTABICHBI B METOAMYECKUX yKa3aHUSIX
K IIPaKTHYECKUM | J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBineHHbIX B 11. 6.3.

Ilpumepvr munoewvix 3a0anuil:

10.1.1. TunoBbIe 3aJaHUSA K MPAKTHYECKUM (CEMUHAPCKUM) 3aHATHAM

3ansiTne Ne 24 (2 yaca)
CxopocTh XUMHYECKHX peaknuil. XuMu4eckoe papHoBecue. Pemenue 3aga4

1. HWHauBuayanbHOE pelIeHHE 3aJadd 10 XUMHUYECKOW KHHEeTHKe (10 BBIOOPY
npenojaBaTenss U3 METOJUYECKMX YKa3aHMM K Ja0OpaTOpHBIM U MPaKTUYECKUM 3aHSATHSIM:
barranosa }O.B., bopucosa I'.H., bopucoB. A.A. u ap. «CKOpPOCTh XHMHUYECKUX pEaKIUil.
Xumnueckoe paBaoBecre» H. Hosropoa, HI'TY um. P.E. Anekceera. 2009. 37 c.)

THUITOBBIE 3AJIAY:

1. Bo CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh MPSIMOU peaKiuu
(peakiuio CYUTaTh SJIEMEHTAPHON ) PY U3MEHEHUU JIaBIICHUS B n
pasz?

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

0) 2CO(1) + O2(1) 2 2C0Ox(1)

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

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

1) CO(r) + H,O(1) 2 Ha(r) + CO2(1);

e) C(tB) + 2H(1) 2 CHy(1)

2.B0 CKOJBKO pa3 HaJ0 YBEIHYUTH JABICHUE B COCY/IE, YUTOOBI CKOPOCTH PEaKIIuu

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

3. Peaknus umer mo ypaBHeHuto 2NO(T) + Oy(t) 2 2NOy(r). HauanbHble KOHIIEHTpaLUU
pearupytomux BemectB Obutn [NO] =0,8 monb/m; [O2] = 0,6 Monb/n. Kak U3MEHUTCS CKOPOCTh
pEaKIMK, eCIM KOHIEHTPAIHIO KUCIOopoaa yBeTUduTh 10 0,9 MOIB/1, a KOHIEHTPAIHIO OKCHIA
azota 110 1,2 monw/n (T=const)?




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

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

6. Koncranra ckopoctu peakiuu oopazoanust HI u3 npocteix Bemect npu 781K pasna 0,16.
UYemy paBHa  CKOpPOCTb  pEaKUMHW B  HAyaJbHBIH  MOMEHT  BPEMEHH,  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 HEKOTOpO#l 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; 6) dYepe3 HEKOTOPBIA NPOMEKYTOK BpPEMEHH, 3a KOTOPBII
npopearupoaio 0,2 MOJIB/JI KUCIOPOAA.

8. Paznoxxenue N,O Ha MOBEpXHOCTH 30JI0Ta MPHU BBICOKUX TEMIIEPATypax MPOTEKAET 10

2,87
9. Onpenenure TeMrepaTypHbIid KOAQPHUITUEHT CKOPOCTH

peaknuy, ecly NpH NOHWKCHUU Temreparypbl Ha 45° peakuus 3aMemiwiack B 25 pas.
10. Kakoit gomkHa ObITh SHEPTUs aKTHUBAIMH, YTOOBI CKOPOCTh PEaKIMH YBEIHMYMUIach B 3 pasza
npu Bo3pactanuu temmeparypst oT 300 no 310K?

11. DHeprusi akTHBAIMH IMPOIIECCA TEPMUUYECKOTO PA3TIOKEHUsI HOIUCTOrO0 BOAOPOJAa paBHA
198 x/Ix/moinb. Kakas monst Moekyn o01agaeT JOCTaTOYHOM SHEPTHel, YTOOB!I BCTYIIUTh B ATY

Peakuuto npu temneparype S00K?

12. Bo cKOJIBKO pa3 yBEIHUUTCS CKOPOCTh peakuuu, eciau npu Temreparype S00K ee sneprust
aKTHBAIIMH, 32 CUET BBEJCHUS B PEaKIIMOHHYIO CPEAY KaTaln3aTopa, YMEHBIIUTCS Ha
a) 4 xJ[x/Moib;0) 8xJx/Moib; B) 12k/Ix/Moinb; T) 16K/ [x/Moms; 1) 20k 1x/Monb;e) 30k I>k/Mob;
k) 35x/x/Monb; 3) 40k k/Mob; 1) 45k ][/ MOb.

13. [y cnenyrommx oOpaTHMBIX ITPOIIECCOB:

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

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

B) N204(F) 2 2N02(F)

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

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

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

1) 3anncare MaTeMaTHYECKHE BBIPAKEHUS KOHCTAHT paBHOBecHs K¢ 1 Ky,

2) Beruncnuts cootHomenue mexny K u K, npu 25%C;

3) Ucnonb3yst TaGIUIIbI TEPMOJMHAMUYECKHX BEINYMH HalWTH 3HaueHue K,

14. Tlo KAHHBIM 3HAYCHMSAM KOHCTAHT pABHOBecHs HaiTh 3HadeHms AG® XuMmdecKux
peaKunii.

N IMpouece T,K K,
1 C(1B) + O2(r) 2 COx(r) 1300 4,17-10"
2 N,04(r) 2 2NO,(r) 298 0.141
3 N2(r) + 3H2(r) 2 2NHs(r) 298 6.3:10°
4 SO4(r) + 1/204(r) 2 SO4(r) 298 1.7-10*
5 H,(r) + Dy(r) 2 2HD(r) 670 3,78
6 2C0,(r) 2 O,(r) +2CO(r) 1393 1,410

15. Ina peakuun Ho(r) 2 2H(r) K, = 1,52-10°7 npu 1800K u K, = 3,10-10°® npu 2000K. Ha
OCHOBAHMU 3TUX JaHHBIX orpenenuTs 3HaK AH peakuuu. ( AH> 0 win AH< 0).

16. Peakums  XJOpHpPOBaHUS ~ MOHOOKCHIA  yIWIepoja  TPOTEKaeT 10  CXeMe:
CO(r) + Cly(r) 2 COCly(r). Ucxonnbie kounentpanuu CO u Cl, 6butn, coorBeTcTBeHHO, 0,5 1



0,2 MOnB/1. BEIUUCANTH KOHIIEHTPAIUK BCEX BEIIECTB B MOMEHT BPEMEHH, KOTJa KOHIIEHTPAIUs
xjopa ctana 0,1 Moib/m.

17. Konnentpamuu BemiectB B peakiiuu CO(T) + HoO(r) 2 Ha(r) + CO(T) cocTaBmisum:
[CO] = 0,2 monw/n, [H,O] = 0,4 monw/1, [CO;] = 0,3 mons/n, [Hz] = 0,1 Moab/1. Beraucauts
KOHIIEHTpaIlUH BCEX BEILIECTB B MOMEHT, Korja npopearuponaio 40% CO.

18. MoaucThlit BOAOPOI IPH HArpeBaHUM auccormupyet mo ypasuenuro 2HI (1) 2 Ha(r) +
Io(r). IIpu Hekoropoii Temmepatrype K. = 1,64. Paccuntars konmmaectBo HI (B mporienTax),
MOJIBEPTIIIEECs TUCCOIMAIINH TIPH JAHHOU TEMIIEpaType, €CIIU €ro UCXO0IHAsT KOHIICHTPAIUs
cocrtasisiia 4 MOJIb/I.

19. Ilpu narpeBanuu cmecu CO2 u Hy B 3aKpBITOM COCYJIe YCTaHOBHIIOCH PAaBHOBECHE CO,
(r)+ Hy (r) 2 CO(r) + HoO(r). ITpu T=1123K Kc = 1. Cxoapko MoJiei TMoKcHIa yriepoaa Haao
B3ATh Ha | MOJB BoJopoia, uTo0b1 70% mocieHero npeBpaTuiioch B BOLy?

20. O6miee naBneHue ra3oB B cucreMe 1 atm. OnpeneauTs 00beMHBIN TPOLICHT COACPIKAHUS
MOHOOKCH/Ia yriiepojia B MOMeHT paBHoBecus s peakiuu FeO(TB) + CO(T) 2 Fe(tB) + CO4(T),
eciu npu T=1273K K= 0,4.

21. Ilpu 630C K,= 1,27 nna peakunu NoOy (1) @ 2NO»(1). OnpenenuTs paBHOBECHBIE
napuagbHbIC JABJICHUS Ta30B, €CIIM 00IIee JTaBJICHUE B COCTOSIHUH paBHOBECHS ObLTO 1aTMm.

22. TIpu xakoM oO0IIIeM JaBJICHUH JOJIKHA HAXOIUTHCSl paBHOBECHAs CHCTEMa

PCls(r) 2 PCls(r) + Cly(r), uroos! napimansraoe aasienue PCls mpu 2500C 6bu10 paBao latm. Kp
=1,78

23. Nmeetcs cuctema, B KOTOpoii mporekaet peakius AgrO (TB) 2 2Ag(TB) + 1/204(T)
AHozgg = 32,2 x/Ix. Kak ckaxeTcs Ha KOHLIEHTPALIMU KUCJIOpoAa HaJl TOBEPXHOCTHIO TBEPIOM
¢a3bl: a) BBEIEHUE JIONIOJHUTENBHOT0 KondyecTBa Ag,O; 0) MOBbIIIEHNE TEMIIEPATYphI?

24. JIns peakuuu 3Fe(TB) + 4H,0(1) 2 FezO4(TB) + 4Hy(T) AH)g = -148,4xJIx. YKa3arh, KaK
OyJIeT CKa3bIBaThCsl HA KOHIIEHTPAIMK BOJIOPOa B PABHOBECHON CMECH: a) TIOBBIIIICHHE
TeMIeparypsbl; 0) yBenuueHue oOIIero 1aBIeHus; B) YBEJIMUYEHHUE BECOBOIO KOJIMYECTBA JKeme3a; T')
BBEJICHUE JIOTIOJHUTEIILHOTO KOJMYESCTBA BOASHOTO Tapa; 1) KaKk COOTHOCSTCS SYHEPTUU
aKTHBALIUU TIPSIMOTO U 00paTHOTO Mporecca?

25. Jlana ooparumas peakius: 4HCI(r) + Oz(1) 2 2H,0(1) + 2Cly(T) AH%05= -112,24 x]JIx. Kax
MOBJIUAIOT Ha PABHOBECHYIO KOHIICHTPAIMIO XJIOpa CIEAYIOIUE H3MEHEHUS:

a) TIOBBILIIEHUE TEMIIEPATyphI; 0) yBEeIHMUYECHHE OOIIETO JAABJICHHS; B) YBEIIMUCHUE KOHIICHTPALIUN
KHCTIOPO/Ia; T) yBeNWYeHHe 00beMa PeaKIIHOHHOTO COCY/1a; ) BBEJICHUE KaTaln3aropa.

26. B xakoM HampaBJICHUN CMECTUTCS PaBHOBECHE IPU YBEITUYCHUH OOIIETO JaBJICHUS U ITOYeMYy?
a) Ha(r) + Ix(r) 2 2HI(T); 6) Na(r) + 3H2(r) 2 2NH3(1);

B) N2O4(r) 2 2NOy(1); 1) 2C(rp) + Ha(r) 2 CoHa(T).

27. Jlna cnepyromux peakiuit paccuntatb A H” , 1 onpenenuTts, B KakoM HarpaBlIeHUU
CMECTHUTCS PaBHOBECHE

IIPH MTOBBIMICHUHN TEMITePaTyphI?

a) CaCOgs(tB) 2 CaO(1B) + CO2(T);

0) 2Mg(1B) + O2(T) 2 2MgO(1B);

B) Oy(T) + Na(r) 2 2NO(1);

r) N2(1) + 3H(1) 2 2NHj3(1);

I[) N204(F) 2 2N02(F)

28.Mcnonb3ys TabaMuHbIEe JaHHBIE, pACCUUTATh AH%q5 , 1 ¢ y4eToM 3Haka (A Hozgs)Xp
OTIPE/ICITUTh, KaK OTPA3HUTCS Ha IMOJOKSHUHM PAaBHOBECHS IMOBHIIICHNE TeMIIepaTyphl. B kakom
HAIPaBIEHUU CMECTUTHCS PABHOBECHE , €CITH MPHU | =CONSt yBEIMYUTH BHEIIHEE AaBlieHUE?

a) 250,(1) + Oz(r) 2 2S03(1)

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

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

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

1) Co Hy(r) 2 C, Ha(r) + Hy(1)



10.1.2. TunoBble 3a1aHus 1JI51 JIAOOPATOPHBIX PadoT
JlabopaTopHoe 3ansiTie Ne 1 (2 yaca)

OmnpenesieHne 3KBUBAJIEHTHOH MacChbl MeTaJLIAa
THUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. enb paboThI
2. IlopsimoK BBITIOJIHEHHS pabOThI
3. O6paboTKa SKCIIEPUMEHTAIIBHBIX JAHHBIX
4. Ananu3 pe3ynbTaToB
5. CxeMa yCTaHOBKH
6. HaiiTu sxBUBaneHTHYIO Maccy cepbl B coeuaeHusx H,S; SO3; FeSO,; CuSO:s.
7. OT yero 3aBUCHUT HKBUBAJCHT XUMHUYECKOTO 3JIEMEHTA: 1) OT BaJE€HTHOCTH; 2) Bceraa

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy pasen o6beM | Monb meansHoOro rasa npu 25 °C u ganennn 1 aT™, Macca ero
SKBUBaJIeHTa — 29,65 r/Moib. YeMy paBHBI BaJICHTHOCTh W aTOMHAsl Macca MeTajla, KaKoWh 3TO
MeTa?

9. OnpenenuTs 3KBUBAIICHTHYIO Maccy MeTaia, eciau 0,4 r ero BBITECHWIN U3 BOJbI 624
miH; npu 470 C 1 743 Mm pT. cT.?

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

11. Mblbsik oOpa3yer Ba OKCHJIa, U3 KOTOPBIX OJUH COAEepKUT 65,2 % (Macc.) MbIIIbsKA,
a apyroit — 75,7% (macc.) mbimibsaka. OnpenenuTb KBUBAJICHTHBIE MAacChl MBIIIbSIKa B 000MX
cyvasix. Hammrcats opMyIibl COOTBETCTBYIOIINX OKCHIIOB.

12. ChopMynupoBaTh 3aKOH SKBHBAJIIEHTOB, JIaTh €T0 MAaTEMAaTUYECKOE BbIpaKEHHE.

13. Kak omnpenenuth SKBUBAJICHT OKCHAA, €CIM M3BECTEH DSKBUBAJCHT JJIEMEHTA,

COEIMHUBIIETOCS C KHCIOPOAOM?

14. JlaTh omnipeneneHus S5KBUBAICHTA 3JIEMEHTA, SKBUBAJICHTHON MacCHhI.

15. Haiitu sxBUBalieHTHYIO0 Maccy Mapranua B coequnenusx: Mn(OH)4; K;MnOg4; MnSQO,.

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

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

THUIIOBBIE BOITPOCbI JIAA TI'PYIHIIOBOI'O OBCYXJIEHUA HA
JIEKIITMOHHBbIX 3AHATUAX:

1. Kak 3aBHCHT CKOPOCTb XUMHUYECKOW PEAKIIUU OT KOHIIEHTPALMU PEarupyrOIIUX BELIECTB
JUTSL CJIIOKHBIX peakiuii?

2. Hanmumure nudepeHnnanbHoe KHHETUYECKOE YPaBHEHNE PEAKIIHH.

3. UYro Ha3bIBalOT mopsakoM peakuuu? Kak sKCHepHMEHTalbHO OIpPENesioT MOPsI0K
peaKIu Mo JaHHOMY BEIIeCTBY?

4. Kak u3MEHAIOTCSA KOHLEHTPALlUM BEUIECTB BO BPEMEHM IO MEPE MPOXOKIACHHS
peakuuu? Hanummre MHTErpaabHOE KWHETUYECKOE YPABHEHUE IJIsl PEAKIMK IIEPBOTO MOPsIIKa.

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

6. Kak 1 modyemy 3aBUCHUT CKOPOCTb peaklMu OT TeMmmeparypbl? Hamumure ypaBHeHHE
Appennyca. KakoB @u3nyeckuil cMbIc KOHCTaHT ypaBHeHus? Kakue skcrnepuMeHTalbHbIE
JaHHbIE HEOOXOUMBI I pacueTa SHePTUU aKTUBALUN?



10.1.4. TunoBbie TECTOBBIE 3aJaHUA

Tema «OcHOBHBIE MOJIOYKCHHU S, 3JIEMECHTBI XHMHYeCKO TEPMOAUMHAMHUKH H TCILJIOBBIC

7.

3¢ deKThl XMMHYECKUX PeaKkuii»
TennoBoii 3¢ ekt peaknu xapakTepusyeTcs N3MEHEHHEM
1) sHTpONINY;
2) SHTaJIBIINY;
3) NOBBILLICHUEM TEMIIEPATYPHI;
4) BHyTpEHHEH YHEPTUH.
Peakius nporekaeT caMOIIpOM3BOJIBHO B IIPSIMOM HAIPaBJIEHUH, €CIIH
1) AH<0;
2) AG<O0;
3) AS>0;
4) AH>0.
OHTpoONUs ABIAETCS XapaKTEPUCTUKON
1) TEema0Thl CUCTEMBI;
2) GecniopsiJika CUCTEMBI;
3) NOTEeHLMAIbHONW SHEPTUU CUCTEMBI;
4) nBUXKEHUS MOJIEKYJI.
TernoBoii 3¢ ekt peakmuu 3aBUCHTE OT
1) TemnepaTypsl OKpyXKarolei cpeabl;
2) naBJI€HUS B CUCTEME;
3) Ha4aJIbHOTO U KOHEYHOTO COCTOSIHUSI CUCTEMBI,
4) nyTH NPOTEKAHUS PEaKLUH.
B xoze peakuuu npoucXoauT BbIJICIEHUE ra3a — CUCTEMa PaclIUpsAeTCs, IPU ITOM ee
1) suTponust ymenbaercs (AS<0);
2) suTanbnus yBenuuuBaercs (AH>0);
3) surponus Bozpacraet (AS>0);
4) BHyTpeHHss1 dHeprus ymenbinaercs (AU<O0).
Jnst xakoit peakun ASxp >0?
1) CaCO3 (x)=CaO(x)+ COy(r);
2) 2S0, (r)+ Oz(r):2803(1");
3) la(r)+ Ha(r) = 2HI(r);
4) 3Hy(r)+ Na(r) = 2NHs(1).
Peakius mpoTekaeT caMOIIpoM3BOJIBHO NPU TeMneparype Huxke paBHoBecHon ( T<T)), B

ciIydac eCiin

8.

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

paBHOBECHUA B ClIydac €CJIN

1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<0.



9. B cucrteme HeT paBHOBECHS, PEAKIIMS HE BOZMOXKHA MPH JIF000I TeMIeparype B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<O.
10. Peakius mpoTekaeT caMONpPOU3BOJIBHO MU JII000H TemrepaType B ciydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuus siBAsieTCst SK30TEPMUYECKOM, €CIIU
1) AH<O0;
2) AU >0;
3) AU<O0;
4) AH>O0.
12. Peakius mpoTeKaeT ¢ MOMIOMIEHUEM TeIlIa, €Cln
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cucrema HaXOAUTCS B PABHOBECHUHU, €CIIU
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTeMBbI MOBBILIAETCS IPU
1) KOHIeHCalUH T1apa;
2) KUTICHUHU KUIKOCTH;
3) KpUCTAJUTN3AIUH KUKOCTH;
4) ocaxICHUH.
15. DHTpONHUS CUCTEMBI YMEHbBINIAETCS MPU
1) kpucTamm3anuu;
2) NJIaBJICHUU;
3) BO3TOHKE;
4) pacTBOpEHUH.
16. Peaxuus mporexaer no ypasHenuto 2 HCly + Cagy = CaClyyy + Hagy. Cxombko momneit
HCI Bcrynuio B peakuuto, eciiu Boienmioch 152,88 k/Ix Teria?
1) 1 mounp;
2) 0,25 Mo ;
3) 0,5 mounb; 4
4) 1,5 monb.
17. DuTanenus obpazoanust FeOcoctarmsier -265 kJ[k/Moib. CKOJIBKO TeIia BBIACIUTCS,
eciu oOpasyetcs 144 r okcua xemnesa’?
1) 132,5 x]JIx;
2) 530 xJIx;



3) 677 x/Ix;
4) 488 x/Ix.
18. Cornacno 1 cnencrButo 3akoHa ['ecca TernoBoii 3G hexT peakuu
FeZO3(K) + 3 CO(F) =2 Fe(K) + 3 COQ(F) paBeH
1) AH%p = - 240,18 kJIx;
2) AH xp = 240, 18 xJx;
3) AHxp = 340 kJx;
4y AH xp = - 226,9 xJIk.
19. OuTponus cucremsl B xoae peakuuu NayCOj3i) = NaxOy) + COy() yBemnuuBaercs, T.K.
1) o6pasyercs ras;
2) peakuusi caMOIIpOU3BOJIbHAS;
3) oOpa3yercst OKCU HATPHS;
4) oOpa3yroTcs 1Ba OKCUIA.
20. Onpenenute TemnoBoil 3¢ ekt cropanus KUIKOro CSyi 10 00pa3oBaHUsA Ta3000pa3HbIX
CO; u SO3.
1) - 602 x]JIx;
2) 635,2 x]JIx;
3) — 635,2 xkJIx;
4) 602 x/x.
21. PeakmmaNO(r) + Oa(r) =2NOy(r) mnpu CcTaHOAPTHBIX YCIOBHSX HPOTEKAET
CaMONPOM3BOJILHO B IPSIMOM HAIpPaBJICHUH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 kJIk;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 x]JIx.
22. Peaknus C(rpagur) + CO2(r) =2 CO(T) npu CTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AG%p = - 257,4 kJIx;
2) AG%kp = 257; kJIx;
3) AG%xp = 120,2 JIx;
4) AG’p = -120,2 xJIx.
23. Peakuus sSBiIsSIETCS SHAOTEPMUUECKOM, €ClTu
1)AH<O;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Tlomy4yenue nuHka uaet no peakuun ZNOw) + Cipagur)y = ZNw) + CO(ry. Cronbko Teria
MOTJIOTUTHCS, PpU 00pa3oBaHuu 1 T nuHKa?
a) 3700 x/Ix;
0) 1500 x/[x/moub;
B) 3700 x/[x/MOmB;
r)3,7-10°& k.
25. Ilpu oxucnenun 10,8 1 cepebpa Bwigenunoch 1,58 k/x teruta. Haiitu sHTanbmuio
o0pa3oBaHus OKcua cepedpa AHO(,Gp(AQZO).
a) — 20,5 xJIx/monb;
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 TernoTsr?
a) 4,46 m;
6) 4,46 M°;
B) 3,98 1;
r) 4,46 M.
27. Onpenenute n3MeHenue >Heprun ['mb66ca peakuun CHapy + lory = CHzleo + Hly npu
CTaHJAPTHBIX YCIOBUSAX. BO3MOXKHO 1 IpoTEeKaHUE peakiuu (CT.y.)
a)AGOxp: 39,49k /1:x, HEBO3MOXKHO);
6) AG’xp = - 39,49 k][, BO3BMOXKHO;
B) AGoxp = - 43, 8 xkJ[>x/MOJIb, BO3MOXHO;
T) AGoxp = 45,5 x/Ix, HEBO3MOXXHO
28. Ompenenurte M3MEHeHHE dHepruu [ 'mOOca M HampaBJICHHWE NMPOTEKAHHS PEaKIMH TpPU
cTaHAapTHBIX yelnoBUIX. MNOyy + 2Cpagur) = MN + 2 COp.
a)AG’xp= 192 k]I B 06paTHOM HAIIPABICHUN;
0) AGOXp =— 192 x/Ix, B IpsIMOM HarpaBJiEHUU;
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABIICHHH;
r) AGOXp =—259 x/Ix, B IpsAIMOM HaIlpaBJICHUU.
29. Peakuus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 CO(y. Onpenenure
M3MEHEHHE YHTPOIMHU IIpH cT.y. OGbsCHUTE XapakTep n3MeHeHus AS’Xp.
a) ASOXp = 360,82 JIx/K; yBenuuuBaeTcs ,T.K. BbIJIEISIETCS ra3;
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercs KpeMHUil;
B) ASOXp =-360,82 Ix)x/K ymensbmiaercs, T.K. 00pazyrorcs 60j1ee MpoCcThie MOJIEKYJIbL;
r) AS°xp =0 JIx/K He H3MEHSETCS, T.K. He H3MEHSCTCS KOIMYECTBO BEIIECTBA B XOLIE
peakuu.

10.1.5. TunoBple 3agaHus JJI KOHTPOJbLHONH PadoThI

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

Bapuant Nel

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

1) roMOreHHOM MM TeTepOreHHOMN SABISIETCS JaHHAas CUCTEMA,;

2) TermoBoi 3P GEeKT peakinuu; IK30- UIH YHIOTEPMHUIECKON OHA SBIISIETCS;

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

4) u3MeHeHue BHyTpeHHel sHeprin cructeMbl (AUsgs);

5) HampaBieHHe MPOTeKaHUs Mpoliecca MpU cTaHAapTHHIX ycnoBusax u 1000K;

6) BO CKOJIBKO Pa3 M3MEHUTCS] CKOPOCTb MPSMOW peakluu MpH TMOBBIIMICHUU JABJIECHUS B 2
pasa;

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

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

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



Bapuant Ne2

Hus peakunu CaCOs) = CaOgg+ COy(ry Onpenenurs:

1) 3K30- WK SHIOTEPMUYECKOMN SIBIISETCS JaHHAs PEAKIIMS;

2) rernoBoil a3¢dext peakuun B pacuere Ha 11,251 COyp;

3) ¢ yBEIMYEHHEM MWJIM YMEHBIIEHHEM OHTPOIUU IPOTEKAET IPOLECC; YEM BBI3BAHO
M3MEHEHHUE SHTPOIIUY;

4) TteMmmeparypy, BbILIE KOTOPOW IPOLECC pa3IOKEHUs KapOOHaTa KalblUs CTaHOBUTCS
BO3MOXXHBIM; 3a CY€T Kakoro (axktopa (PHTAIBIUMHOIO WM DHTPOINUNUHOTO) BO3MOMKHO
CaMOIIPOU3BOJIBHOE NIPOTEKAHHUE PEAKIUY;

5) TOMOTEHHOM WJIM TeTEPOTeHHOI SIBIISIETCS JaHHAs PEaKus;

6) B KaKOM HaIpaBJICHUHU CMEIIAETCS paBHOBECHE MpoIecca:

a) MpH MOBBIIICHUH JaBJICHUS;
0) npu HarpeBaHUU;
B) IIpH yBeJIM4YeHUHU BecoBoro kojmyectBa CaCO:s.

7) 3anuIIMTE MaTeMaTu4ecKkue BeIpaxkeHus KoHCTaHT K, u K. n cootnomenusa mexny K, u K;

8) BO CKOJIBKO pa3 U3BMEHUTCS CKOPOCTh MPSAMOI peakiiuy Mpy MOBBIICHUH JaBJICHUS B 5 pas;

9) sHeprus aKTUBALUHU NMPSMON MIIM OOPAaTHON peakIiy OOJIbIIe.

OTtBeThl 000CHOBATS.

Bapuant Ne3

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

1) TeroBoit 3pPeKT XUMUIECKOHN peaKInu;

2) TeroBoii 3¢ ekt peakuuu B pacuere Ha 2 mosb Hp; 1 11 CO;

3) BO3MOXKHOCTh €€ CaMOIPOU3BOJILHOTO MPOTEKAHUS MPU CTaHIAPTHBIX ycinoBusax u mpu 1000
K;

4) oSHTaNbNUMHBIA WIM SHTPONUUHBIN (QakTop OYyIEeT OINpenessiouM B HaMpaBICHUU
npotekanus npoiecca npu 298 u 1000K;

5) TOMOTEHHOM WJIM TeTEePOTreHHOM SIBIISIETCS JaHHAs CUCTEMA,

6) B KaKOM HAIPaBJICHUH CMEIIACTCS PAaBHOBECHUE MPOIECcca MPU HATPEBAHUH; YBEIIMIHUBACTCSI
WM YMEHBIIAETCS MPU ATOM KOHCTAaHTa PAaBHOBECHS PEAKIUU;

7) BO CKOJBKO pPa3 M3MEHHUTCS CKOPOCTh MPSIMOW PEaKIUHM IMPH TIOBBIIICHUH JIABJICHUS B
CUCTeMe B 2 pasa; BIUSET JIM MOBBILICHUE JABJICHUS Ha CMEIIEHNE PaBHOBECHS MIPOIIECCa;

8) 3anuIIuTe MaTeMaTHYeCKHe BoIpaxkeHUst KOHCTaHT K, u K; cootnomenune mexny K, u K;

9) kakumMu OyIyT paBHOBECHBIE KOHIIEHTPAILIUU BEIIECTB, €CJIM HayanbHble KoHIeHTparuu CO
u HyO cootBerctBenHo paBHbl 0,2 u 0,4 MOJIB/TT 1 K MOMEHTY paBHOBecus npopearuposaiio 40 %
ucxonanoro konuuectsa CO.

OTBeThl 000CHOBATH.

Bapuant Ne4

Jns peakunu NOyry = 2NOy() ycTaHOBUTS:

1) TerioBoit 3(h(peKT XUMUUECKON peaKInH;

2) TernoBoil 3¢ ekt peakuuu npu oopazosanuu a) 1 moast NO2; 6) 111 NOo;

3) usmenenue sHeprun [m66ca mpu 200 u 400K; mporekaer nu peakuus NpH JaHHBIX
TeMIeparypax;

4) 3a cuér xkakoro (akTropa, OSHTAIBIIMHHOTO WJIM OSHTPONMHMAHOTO, BO3MOXKHO
CaMONPOM3BOJILHOE MPOTEKAHNE PEaKIK B IPSIMOM HAIPaBICHUU IIPU 3TUX TEMIIepaTypax;

5) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh MPSAMON pEaKkIu TP TOBBIIICHUU JIABICHUS B
CUCTEME B 2 pa3a;

6) 3amuIIuTe MaTeMaTu4ecKre BeIpaxkeHns KOHCTaHT K, u K¢; cootHomenne mexny K, u K;

7) B KakoM HalpaBJICHUM CMECTUTCSl PaBHOBECHE PEAKIMU TPU TOBBIIICHUU JABJICHUS,
WU3MEHUTCS JIA TIPY 3TOM KOHCTAHTa PAaBHOBECHS PEaKITiH;



8) KaK BJIMSET MOBBIIICHUE TEMIIEPATypPhl HA CMEILIEHUE PAaBHOBECHSI IIPOLIECCAa U HA BEINYUHY
KOHCTaHTBI PaBHOBECHST;

9) KOHCTaHTy paBHOBECHS Tporiecca, eciu ucxoanas konueHtpamus N,O, cocrarmsiia 0,2
MOJIb/JT 1 K MOMEHTY paBHOBecus rpopearupoaiio 60 % rnepBoHayaibHO B3SITOrO KOJIMYECTBA.

Bapuant NeS

Jus peakuuu 2NOy + Oy = 2NOy(y. Onpenennts:

1) TeroBoit ekt peakunm;

2) CKOJIBKO TeIlIa BBIACIUTCS WM MOTJIOTUTCS a) mpu obpazoBanuu 1 mons NOy; 6) ecnu
npopearupyet 1 Oy;

3) HampaBieHHE CaMOINPOU3BOJILHOIO MPOTEKAHUS PEAKIIMH MPY CTAHJAPTHBIX YCIOBUSX;

4) TeMneparypy, BbIlIe KOTOPOH JaHHAs PeakIsl CAMOIIPOU3BOJIBHO HE MPOTEKAET.

5) TOMOT€HHOMW WM FeTEPOreHHOM SIBIIIETCS JaHHAs CUCTEMA,

6) B KaKOM HampaBJIieHUH CMEIAETCsl paBHOBECHUE Mpoliecca Mpu HarpeBanuu. Kak usmensercs
MIPU 3TOM KOHCTAHTa paBHOBECHUS?

7) BO CKOJBKO pPa3 M3MEHHUTCS CKOPOCTb MPSIMOW peakIU MpU TOBBIIICHUU IAaBICHUS B
cucreMe B 3 pasza; UBMEHUTCS JIM IPU ’TOM KOHCTAaHTAa PAaBHOBECHSI PEAKITUH;

8) 3anuIuTe MaTeMaTHYeCKHe BoIpaxkeHus KoHCTaHT K, u K¢; coorHomenue mexny Ky u K;

9) KOHCTaHTY paBHOBECHUs peakiuu, eciivm HavanbHbie KoHmeHTpammu NO u O
COOTBETCTBEHHO ObUIM paBHbI 0,8 u 0,6 MOJIB/I U K MOMEHTY paBHOBecHS mpopearupoBaio 50%
NO. OtBeTsl 000CHOBATE.

8.2. TunoBble KOHTPOJIbHbIE 3aJaHHUSl MJIH HHbIE MATEpPHAJIbI, HEOOXOAUMbIE JIfA
OLICHKM 3HAHWI, YMeHMIi, HABBIKOB U (WJIM) ONBITA B XOJ€ MPOMEKYTOYHOH ATTECTALUM 110
AMCIHUILTIMHE

DK3aMeH TPOBOJUTCS B TECTOBOM M YCTHO-NIMCBMEHHOW (opMme Mo BCceMy Marepuany
M3Yy4aeMoro Kypca «XHuMHUn»

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

IK3AMEHANIMOHHBIE BUJIETbHI

Kageopa NIBIuX 3K3AMEHAIIMOHHBIA BUJIET N 1
Hucuyunauna Xumus

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

2. DJEKTPOXUMUYECKHE METOBI 3alIUTHl METAILIOB OT KOPPO3UH: MPOTEKTOPHAS, KaTOHAS,
aHOJTHAS.

3. HcxoaHble KOHIIEHTpaNUK a30ta U Bojgopoaa B cucreme Ny (1) + 3 H, (1) <2NHj; () 66011 [N,]=
2 monb/1, [Hy]=8 monw/i1. K MoMeHTy paBHOBecus nmpopearupoBaio 10% HUCX0IHOTO KOJUYECTBA
azoTa. Berancnaute gaBieHne ra3oBoil cMecu B MOMEHT paBHoBecus mpu 500 K.

4. Peaknus rpotekaet 1o ypasaenuto CaO(k) + 3C (rpadur) = CaC, (x) + CO(r) Onpenenutsb
TernoBoi 3¢ ekt peakuuu. C BbIJIeIEHUEM WU TOTIIONIEHUEM Tellla OHA MPOTeKaeT?

5. ByayT M nmpoTeKarh peakiui MEXIY PAaCTBOPaMU CIEIYIONINX 3JIEKTPOIUTOB:

a) K,CO;3+HCIl 6) KNO;3 +Na,S B) CdSO,+ NaOH?

Kagheopa T15IuX D9K3AMEHAIIMNOHHBIU BUJET N2
Hucyunauna Xummsi
1. JIBoiicTBeHHas MpHUpoOaa MIEKTpoHA. BomHOBas GpyHKIHsI. DIIeKTpOHHOE 00J1aKk0. ATOMHAS

o’y oy 0w  8x’m,
2 T 2T 2T [E -U ]‘/’

ox® oy- oz h

2. 3aI_L[I/ITa MCTAJIJIOB OT KOPPO3HH. 33.H_[I/ITHBI€ IMOKPBITHUH. KaTOI[HBIC " aHOAHBLIC MMOKPBITHA.

3. DK30- WIH SHIOTEPMUIECKOM SBJISIETCS pEaKiys Pa3a0KeHUs IIEPOKCHIA BOAOPOIA

opbutans. Ypasuenue lpeannrepa



H,0,(x) = HyO(k) + /,05(r)? Kakoe KoIHYeCTBO TEILIOTHI BBIASITHTCS, eciti obpasyercst 1,12
1 Kuciopoaa?

4. DHeprus akTUBaIuu npsmoro nporecca Hy (r) + J, (1) <2HJ(r) paBua 166,3 x/[>x/Monb, a mis
obpatHoro mporecca — 182,9 x/[x/Moinb. Paccuntats AH™ XUMHYIECKOM peaKITum.

5. Mosxno mu npurorouts 0,003 M pacTtBop cynbdara kaneius? OTBET AaTh HA OCHOBAaHHU
pacuera.

Kadgheopa 1153uX 3K3AMEHAIIMOHHBINA BUJET N 3

JMucuunauna XuMus

1. Aromnas opburains. KBanToBbIe uncina: n, 1, mj, ms. I'1aBHOE KBaHTOBOE YHUCIIO.
Oueprerndeckue ypoBHU. OCHOBHOE U BO30YKIIEHHOE COCTOSIHUE JIEKTPOHA.

2. MexaHu3M U TepMOJIUHAMUKA IEKTPOXUMHUUYECKON Koppo3uu. Kopposus cranu B Kucioin
cpene.

3. Bo3MmoxHO 51 nonyyeHue kapOuaa Kalblus MIPU CTAHAAPTHBIX YCIOBUAX MO PEaKIIUU

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

4, J1y1st 5K30TEPMHUYECKOMN peaKInu (AHO<0) 2S0; (r) + O3(r) < 2S03 (r) Onpenenuts: a)
HaIpaBJIEHUE CIBUTa PaBHOBECHUS IIPH MOHIKEHUHU TeMIIepaTyphl; 0) Kak H3MEHSETCS
TP 3TOM BEJIMYMHA KOHCTAHTHI PABHOBECHS?

5. Ckounbko rpammoB PbhSO4 MOKHO pacTBOPUTH B 2 J1 BOJIBI IIPH OOBIYHO#M TeMIiepaType?
Kageopa TIBIuX D9K3AMEHAIIMOHHBINA BUJET N 4
Hucuunauna Xumus

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

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

3. Ompenenuthb AHOX,p_ niepexoia rpadura B aiMas, €CIIM M3BECTHBI TETIOBBIC 3(h(eKTh
peakimii  C(anmmas) +O(1) =CO2(r), AH® = -395 kJ[x/Monb; C(rpadur) +O2(1) =CO4(T),
AH®= -393k]JI>k/MOJIb.

4. Jns peakuuu CO (r) +Cl; (r) < COCI; (1): 1) 3amucars MaTeMaTHYECKOE BhIPAKEHUE
wi Ky K,

2) onpeAenuTh HaMpaBlIeHHUE CMEICHHS PABHOBECHS: a) IIPH MOBBIIIEHUH O0IIEro
JaBJICHUS B cucTeMe;  0) BBEJCHHM KaTajlM3aTopa; B) yBEIUYEHUH KOHLEHTpaLUU
XJIopa.

5. Kakyro cpeny (Kuciyroo, HEUTpaIbHYIO HIIH MIEJOYHYIO) UMEIOT pacTBOphI coneit NayS,
KC1, LiHS, K3PO,4 ? Hanumre MOJEKyJISIpHbIE ¥ HOHHBIE YPaBHEHHS PEaKIUil THAPOIH3a.

Kageopa NIBIuX D9K3AMEHAIIMOHHBIA BUJET NS5

Hucyunauna Xumus

1. MaruutHOe KBaHTOBOE YHci0. [IpocTpaHcTBeHHAst OpUeHTalus opoutanu (S, p, d).
[ToHsITHE «BBIPOKICHHOCTHY MOTYPOBHSI.

2. Kuneruka snextpoxummuueckoil kopposuu. [laccuBaius metamioB. BiausHue npupoast
3aIUTHBIX ICHOK B pH-Cpepl Ha CKOPOCTh KOPPO3UU METAILIIOB. AHOJ/IHBIC YCKOPUTEIH
KOPPO3HH.

3. Jlnst o6parmmoit peakrmi 4HCI(T) + O, (1) = 2H,0(r) + 2Clo(r), AH%g5 = -112,4 1.
Kak moBnusitoT Ha paBHOBECHYIO KOHIIEHTPAIIMS XJIOpA: &) MOBLIIMIEHHUE TeMIIEPaTypsl; 0)
yBeJIMYEHHUE O0IIEro JaBJICHUS; B) yBelIndeHHEe 00beMa peakTopa?

4. OmpenenuTh IEMEHT, eCJIM OH HaXOAUTCS B 4 TIEPHOJIC ¥ aTOM B HEBO30YKICHHOM

COCTOSIHUM UMEET CIUH 2,5. YKa3aTh ero noJioeHue B rpymnmne u noarpynmne. Ha3zparsb
3JIEKTPOHHOE CEMEMCTBO.

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



Kageopa NIBIuX 3K3AMEHAIIUMOHHBIA BUJIET N 6

Jucyunauna XuMusi

1. CnunoBoe kBanTOBOE uncio. [Ipunuun Iaynu. EMkocTs aTOMHOI OpOnTanu, moaypoBHS,
YpPOBHSI.

2. TennoBoi 3¢h(peKT XUMUYECKOH peakuuu. DHTAIBIHA. JK30- H SHAOTCPMHUECKUE
peaxuu.

3. C BbIIeIEHUEM WM MOTJIOIIEHUEM TETIa MPOTEKAET MPOLIECC PA3JIOKEHUSI HUTpATa Kalus
no ypaBaeHnio 2KNO3 (k) =2KNO; (k) + Oy (r)? OnpenenuTs TerioBou ddext
peakiuu, eciiu oopasyercst 67,2 1 KUCIOpoaa.

4. QOOpa3yercs 1 0CaJ0K TPYJTHOPACTBOPUMOTO COSAMHEHUSI IPH CMELTUBAHUHU PABHBIX
o6wsemoB 0,0002 M pactBopoB AGNO3 1 NaySOg.

5. Ilpm yBenmudueHUU TeMIepaTyphl Ha 60°C CKOpOCTb peakiuu Bo3pocia B 150 pas.
PaccuuTarh TemneparypHbiii KO3 PUIUEHT peaKkuu.

Kageopa NIBInX D3K3AMEHAIIMOHHBINA BUJIET N 7

Jucyunauna XuMusi

1. Teopus BaneHTHBIX cBsi3ed. [ mOpuan3anus arToMHbIX opouTtaneit. Tunsl rudbpuU3anmy -
sp, sp°, sp®, spd, sp°d®.

2. Temnora. Pabora. BayTpenHnsst sHeprus. [ 3aKoH TepMOIMHAMHKHY.

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

4. Paccuurtarh pacTBOPUMOCTH B BoJie FES B MOJIB/JT U /71, €Clii TPOU3BEJCHUE PACTBOPUMOCTHU COJTU
paBHO 5% 1078,

5. Hcxonnpie koHnenTpamuu okcuaa azota(ll) u xmopa B cucreme 2 NO(T) + Cly(r) = 2 NOCI(T)
COCTaBIISIIOT cOOTBETCTBEHHO 0,4 Moub/1 1 0,3 MOJB/T. BEIYUCTUTD KOHCTAHTY PaBHOBECHS, €CITH
npopearupoaio 40% a3zota. Kak npu 5ToM U3MEHWIOCH AAaBJICHUE B PEAKLIMOHHOM cocye?

Kadgheopa 1153uX D9K3AMEHAIIMOHHBIA BUJET N 8

Hucuunauna XumMusi

1. DOnexkTpoHHas CTPYKTypa MHOTO 3JeKTPOHHBIX aToMOB. [IpaBuno Xynza. [locnenoBaTensHOCTD
SHEPreTHYECKUX COCTOsHUM aTtoMma . [IpaBuna Kineukosckoro.

2. DIeKTposu3 pacTBOPOB XJIopuA0B. IlocienoBaTenbHOCTD AMEKTPOIHBIX PEAKLIUIL.
[lepenamnpsixeHue BeIAEIEHUS KUCIOPOAa U XJI0pa.

3. OOBICHUTH, OYEMY OTOPBATH IIEPBBIM AIEKTPOH OT aTOMa CEPHI JIerye, YeM OT aToMa KUCJIOpoa,
10 ecTh 1,° < Ilo.

4. Paccuurtath KoHCTaHTY paBHOBecus K. peakuuu C (rpadur) + 2Cl, (r) = CCl, (1), eciiu ucxoanas
KOHIICHTpAI[Ks XJIopa cocranisiia 4,2 MOJIb/JT 1 K MOMEHTY paBHOBecus nipopearupoBaiio 40% ero
KoyimuecTBa. Paccunrarh, Kak M3MEHUTCS NPU 3TOM JIABJICHUE B PEAKLIMOHHOM COCY/IE.

5. Ilo tabnuynabiM naHHBIM [IP KOMIIOHEHTOB ONpeneauTh HalpaBIeHHE PeaKIIMi HOHHOTO OOMEHa
CdS + Hg(NO3)2 — Cd(N03)2 + HgS

Kadgheopa 1153uX D9K3AMEHAIIMOHHBIA BUJET N9

Hucyunauna Xumust

1. ATomHBIC U HOHHBIE PaINyChl. 3AKOHOMEPHOCTHh H3MEHEHUS PAINYCOB B TIEPUOC U MTOATPYIITIE.
OddexT NPOHUKHOBEHHUS 1 SKPAHUPOBAHUS.

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

3. C yBenuueHUEM WM YMEHBIIIEHUEM SHTPOIUH MMPOTEKAET MPOIIECC 00pa30BaHus XJIOPH A JKejle3a

(I1T) u3 mpoctsix BemtectB Fe(k) + */,Cly(r) = FeCls(k)? Crioco6CTBYeT JH MOBBIIICHHE
TEMIIEPATyPhI IPOTEKAHUIO JAHHOTO Ipoliecca?



4. Peakuust mpoTeKaeT 1o ypasaeHmno Ag,0(k) = 2Ag (k) + /,0,(r). Onpenenuts HampaBicHHe
CMEIIEHUs pPaBHOBECHSI MPoIlecca MPH MOBBIMICHUS JaBieHns. Kak BIuseT MOBBIIICHNE
TeMIepaTypbl Ha CMEIICHUE PABHOBECHS PEAKIINU (AH°>0)?

5. OmnpeaenuTs THII TUAPOJIN3a U KHUCIOTHOCTH pacTBOpoB coieit: NaNO,, Cr(NOz);, CH3COONa,
CUFz.

Kageopa T1BIuX DK3AMEHAIIMOHHBIA BUJET N 10

Hucyuniuna Xumus

1. Dueprusi HOHU3AIUU U CPOJICTBA K AJIEKTPOHY. 3aKOHOMEPHOCTh U3MEHEHUS YHEPTUH
MOHM3AIMH U CPOJICTBA B MIEPUOJIE U MOATPYIIIEe, TPYIIIIE.

2. Durponwus. YpaBHenue boibiimMana. 3aKOHOMEPHOCTH U3MEHEHUS SHTPOITUH.
CrangapTHas SHTPOMHMS BELIECTBA.

3. C yBenmu4eHUEM WM YMEHBIICHUEM SHTPOIHUH MPOTEKAIOT MPOIECCHI:

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

4. Peakmus nporekaeT no ypasHenuto CO (r) + H, O (1) < CO, (1) + Hy (D).
Onpenenuts B KAKOM HaIlpaBJIIEHUU CMEIAETCSl paBHOBECHUE: a) MPH MOBBIIIEHNUN O0LIET0
naBjieHus; 0) BBEACHUM KaTaanu3aTopa; B) yBEIWYCHUH TEMIIEPATYPhI (AHO>O)?

5. Kakoiil anemeHT HaTpuil WM aTIOMUHUI 00J1aaeT OOJIBIIMM CPOJICTBOM K 3JIEKTPOHY,
SHEprueil HOHU3ALUU U DJIEKTPOOTPULIATENBHOCTHI0. OTBET JaTh HA OCHOBE aHAIM3a
SHEPTUU HIIEKTPOHOB.

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

1. OcHOBHBIE 3aKOHBI XMMHUU (COXPAaHEHHME MAacChl, IMOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
I"a3oBble 3akoHBI (ABoraapo, MenneneeBa-Knamneiipona). IlapiuuaneHbie qaBineHus ra3zoB. 3aKOH
SKBUBaJIEHTOB. OCHOBHBIE MOHATHS XUMHUU (aTOM, XUMHUYECKUN JIEMEHT, U30TOIbI, MOJIEKYIA,
MOH, CBOOOIHBIN pajinKai, MOJIb U SKBUBAJICHT).

Xumunyeckas popMmyna. AGCOTIOTHbIE U OTHOCUTENbHBIE MacChl aTOMOB. ATOMHAsl €IMHUIIA

Mmaccel. Yucno ABoraapo. OTHOCUTENbHas MOJIEKyJspHas Macca. Moub. MousipHas Macca.
OKBUBAJIEHTHI Pa3IMYHBIX KJIACCOB BEILIECTB.
2. TepmonnHamnueckas cucreMa. Bunbl cucrtem. CocrostHue cUCTEMbl. BHYTpEeHHssI SHEPrus u
SHTANBNUA  cHUCTeMbl. [IpakTMdeckoe npuUMEHeHHMe J3TUX BenuduH. llepBwlii  3aKoH
TepMOJMHAMMKH. OHrTanbnus. TeroBele 3¢dextsl peakuuid Qv u Qp. DHIO - U
HK30TEPMHUUECKUE PEAKIIUH.

Cranpapthele ycnoBusa. CranaapTHble cocTosiHMS. CTaHAapTHBIE SHTAJIBIUU O0pa30BaHMS
MPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKASI BEPOSTHOCTbD.

3akoH ['ecca u ero cnencreus. Tepmoxumuueckue ypaBHeHHs. PacueT TemnoBbx 3¢dexron
XUMHUUYECKHX peakiuil. DHTponus. Bropoli 3aKoH TepMOJUHAMUKHU. Y CIIOBUE CaMOIIPOU3BOJILHOTO
IIPOTEKaHUs NPOLIECCOB U TEPMOJUHAMHUECKOE PABHOBECHE B M30JIMPOBAHHON CHCTEME. DHEprus
['nG6ca. YcnoBusi camMONpPOU3BOJIBLHOTO MPOTEKAaHUS IPOLECCOB M PaBHOBECUS B 3aKPBITHIX
cucrtemax. @a30Bble pPABHOBECUS. OHEpreTMdeckas auarpaMMa peakuuu. TpeTuil 3akoH
TEPMOJMHAMHUKHU. AOCONIOTHAs OHHTPONMS TPOCTHIX M CIOXKHBIX BEIIECTB. DHTPONHIHbBIE
JMarpaMMbl MHIUBUAYaJbHBIX BellecTB. Bo3pactanue (yObLIb) SHTPONMHM B 3aBUCHUMOCTHU OT
CTpPOEHHS BelIeCTB, NMpH (a30BbIX MEpexoJax M B XHUMHUYECKUX peakuusax. CBA3b 3HEPruu
aKTUBAIMU C TETUIOBBIM 3 dexToM. OOpaTumMblie U HEOOpATHUMBbIE MPOLIECCHI. Y CJIOBUS W3MEHEHUS
HalpaBlieHUs OOpaTUMBIX XUMHUYECKHUX peakuui. DHTaIbIUMHBIA W SHTPONMUNHBIA (aKTOpPHI.
Temmneparypa uaBepcun peakuuu. CBs3b cTanAapTHOH sHeprun [ n606ca peakiuy ¢ ee KOHCTAHTOU
paBHOBecHsl. 3aBUCUMOCTh KOHCTAHTHI paBHOBecHUs OT Temmeparypbl. CTtangapTHas cBOOOJHAs



sHeprusi ['mb6ca oOpazoBaHMs BELIECTB M PacdeThl CTAaHAAPTHHIX dHepruil ['mbOca XxuMuueckux
peaKIui.

3. Kuneruka xummuueckux peakiuil. CpeaHsii ¥ MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
TEeTEPOreHHBbIX pEaKUUi. 3aKOH JAEMCTBUS Macc. 3aBUCHUMOCTb CKOPOCTH OT KOHLIEHTpaluu
pearenToB. llopsaku peaknuu. KoHcTaHTa ckopocTu. OHEprus axkTUBAllMU  IIpolecca.
AKTUBHPOBAaHHBI KOMIUIEKC. AKTHUBHBIE MOJIEKYNbl (pacrpenencHue MakcBemna). DHeprus
AaKTUBALIMU, [IEPEXOJHOE COCTOSSHUE W aKTHUBUPOBAHHBIM KOMILUIEKC HA MPUMEPE OJHOCTATUWHOU
peakuuu. BriusHHe TemrepaTypbl Ha CKOPOCTh XMMH4YecKou peakumu. IIpaBuno Bant-I'odda.
VYpaBHenue AppeHuyca. DHEprus aKTHBAIMM M NPEIIKCIOHEHIMAIBbHBIA  MHOXHUTEIb - HX
¢buznveckuii cMbica. ['OMOTeHHBINM W TeTeporeHHbIN KaTanu3. ['oMOreHHbIN KaTanu3. BiusHue
Karajau3aTopa Ha Oapbep NpsIMOW M OOpaTHOW XMMHUYECKOW peakuuu. Karamms m XxumMudeckoe
paBHOBecue. [[oCTOMHCTBA M HEJOCTATKM ITOrO BUJA KaTajiu3a. |'eTeporeHHbIl Karajau3 U ero
ocobeHHocTH. lIpomMexxyTouHble COEAMHEHHS B TE€TEPOreHHOM Karanuse. JlocTomHCTBA U
HEJOCTATKU TE€TEPOreHHOIro Karanusa. BimsHue katanuzaTtopa Ha Egq M CKOPOCTH HpSIMONM U
obpatHoit peakumit. IlpuHumMn mnonaBwxHOrO (IMHaMuueckoro) pasHoBecusi Jle-Illarenbe.
OOparumble peakuuu. 3akoH JedcTBUS MacC M KOHCTaHThl paBHoBecus K. m K, . Ux
COOTHOIIIEHUE JUII TOMOTEHHBIX Ta3000pa3HBIX W KOHJCHCHPOBAHHBIX CHUCTeM. MexXaHU3M U
CTaJIUUHOCTH peakuuid. MoJeKyIsIpHOCTh (TIOPSA0K) DJIIEMEHTAPHBIX CTAAUN U quarpammbl E,-
yTh MHOTOCTaJIMHHON peakuuu. Jlumutupyromas cragusi. CBsi3b KOHCTAHT CKOPOCTEN U dHEPruit
aKTUBALIUM TPSIMOM M 0OpaTHOW XMMHUYECKOM peaklUd COOTBETCTBEHHO C KOHCTaHTOM
paBHOBecHs M TEIIOBBIM d(pdekTom peakimu. OCOOSHHOCTH TETEPOTEHHOTO PAaBHOBECUS U
MaTeMaTUYeCKON 3alMCU KOHCTAHT PABHOBECHS T€TEPOTCHHBIX XUMHUUECKUX PEAKIIMil.

4. Teopust 2JIEKTPOIUTHYECKON qucconnanuu AppeHuyca. CTEeHb M KOHCTAHTA JUCCOLIMALIUY.
Bunel xonnenrpanuii. Pacuer crenenn nuccoumanuu u pH pactBopoB Ha mnpumepe ciaaObIx
KHCIOT M OcHOBaHMHU. [luccoumanus snexTponautoB. MonHoe npoumsBenenue Boasl. [llkana
KHUCJIOTHOCTH.. HelTpasibHble, Kucible U 1iesiounble pactBopsl U ux pH. CriocoObl nogkucaeHus
U [OJUIeTauuBaHUs ~ BOJHBIX  pacTBOpoB.  CrocoObl  BBIpAKEHHMsS]  KOHLIEHTpALU
(mponemoHcTpupoBath Ha mnpumepe HySOs). CryneHuaras auccouuanusi SJIEKTPOIHUTOB B
pactBopax. KOHCTaHTBI 1ucconManuy KACIOT U OCHOBaHU. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

I'mpponu3 coneid. T'maponus coneil. CreneHb W KoOHcTaHTa Truapoiu3a. CTyneHdYaThli
ruiponus. BausHue temmnepatypsl, pa30aBieHUsT M OJHOMMEHHBIX MOHOB Ha THAPOJIHN3 COJIEH.
Koncranra ruaponusza. pH cpensl npu ruaponuse coneid. CIBUT paBHOBECHS PU THIPOIIH3E.

['ereporeHHOoe paBHOBECHE OCAJOK - HACBIIIEHHBI pacTBOp TPYAHO PpPacTBOPHUMOIO
ANIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJUIOB U MOJISIPHBIX MOJEKYJ. JIBrxkyias
cuiia npotecca pactBopenusi. Conbparanus U rupatanus. TernoBeie 3pGeKThl paCTBOPEHHUS.

IIP. YcnoBus ocaxaeHHs U PaCTBOPEHHUsI dJIEKTPOJNUTOB. HachlllleHHBIE, NTEPECHIICHHBIE U
HEHaCBILIICHHBIE pacTBOphl coseil. KomiulekcHble coenuHeHud. Jluccoumanus KOMIUIEKCHBIX
COCTUHEHUH.

5. JIBOMHOU DJIEKTPUYECKUM CIIOW M MEXaHU3Mbl BOSHUKHOBEHUS CKayKa IOTEHIIMAIA HA TPAHHULIE
pasmena  anekTpon/pactBop.  Bomopoassiii  anektpon.  CraHmapTHBIE — OKHUCIWTEIBHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANBI. BUIBI JIEKTPOAOB U HMX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
NOTEHLUANbl. YCJIOBUS OTOOpa OKHUCIUTENEH M BOCCTAHOBUTENIEH IO 3HAYEHMSIM CTaHJAPTHBIX
ANIEKTPOJHBIX NOTEHUHUANOB nosypeakunid. @opmyna HepHcra. KOHLEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ wu3meHeHueM »dHeprud [ub60ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTENBHO-
BOCCTAHOBUTENBHBIX pEaKIMi. ['albBaHMUECKHE DJIEMEHTHI. DJIEKTPOIU3. 3aKOHBI AJIEKTPOJIN3A
@apanes. Yucno dapaznest. Beixoa mo Toky. OT60p BEpOSTHBIX AMEKTPOIHBIX MOJypeakIuid Ha
OCHOBE 3HAQUYEHMUH HUX AJIEKTPOJAHBIX NMOTeHIUaNoB. [lepeHanpsxenue. JNEKTPOIU3 ¢ HHEPTHBIMU
U pacTBOpUMBIMH aHofamHu. OOOCHOBaHUE BBIOOpA 3JIEKTPOJHBIX MOJypeakUUid Ha OCHOBE HX
AJIEKTPOIHBIX TOTEHLIUAJIOB.

6.. Buner xopposun. Kopposusi ¢ BOIOpOIHON M KUCIOpOAHOU nemoispusarmeii. CrocoObl
3alUThl METAJJIOB OT KOPPO3HH



6. Snepnasg monenp aroma. CTpoeHHUE fA/pa, MAaCCOBOE YMCIIO, MTPOTOHBI, HEUTPOHBI. CTpOECHUE
atoma Bojopoja. [locrymarer u Teopus bopa. Criektpsl atomoB. M3otonsl. M3006apel. ATOMHBIE
MAaccChl 3JIEMEHTOB, BHECEHHBIE B IEPUOANYECKYIO CUCTEMY.

OHepreTuyeckas CTPYKTypa aTOMOB. YPOBHM U TIOJYpOBHM 3HEpruu. BbuIpoxaeHHbIE
cocrosiHus. Yucno AO Ha ypoBHSIX U MOAYPOBHSX (B cl0AX U mojciosx). ['maBHoe, opoutamsHoe
YU MarHUTHOE KBAHTOBBIE UMCJIA KAK XapaKTEPUCTHUKU COCTOSIHMS AJIEKTPOHOB B aTtome. CnuH
aneKkTpoHoB. [lpunnun I[laynu. EMKOCTB  2JIEKTpOHHBIX YpOBHEW, moaypoBHed u AO 1o
anexktpoHaMm. I[IpaBuno I'ynpa. B3anmocBA3b KBAHTOBBIX uucell. [IpUHIMIT HEONpPEAEIEHHOCTH
['eiizenOepra U BEpOSTHOCTHOE OIKCAHUE COCTOSIHMSI 3JIEKTPOHOB B aTOMax. YpaBHEHHE
[penunrepa. BonroBas Qpynkmnus. DiekrporHoe ob6nako. ['pannyHas moBepxHOCTh. [110THOCTH
BEpOSATHOCTH. DYHKIUSA PAAUAIBHOIO PACIPEACIEHUS UIOTHOCTH BEPOSTHOCTH. DIJIEKTPOHHBIE
SHEPreTUUECKHUE YPOBHU, IOAYPOBHH, aTOMHbIe opoutanu. ®opma u opuentauust AO. OcHOBHbIE
U BO30YXK/ICHHbIE COCTOSIHUS aTOMOB. ATOMHBIE CIIEKTPhl U YTO OHU OTPa)KaroT?

MHoroanekTpoHHble aToMbl. [Topsnok 3acenenust ypoBHel, noayposHeld 1 AO 31€KTpOHaMHU.

[IpaBuno Xynna. [IpaBuna KieukoBckoro. IIpuHIIUIIBI 3amoHeHUsT opOUTael 3JIeKTpOHAMMU.
OcHoBHbIE U BO30YXJCHHbIE COCTOSIHMSI aToMOB. llepumonnyeckuil 3akOH U NEpUOAMYECKas
cucreMa MenaeneeBa. [lepuon, rpynnsl 1 noarpynmnbsl. CeMeNHCTBAa 3JIEMEHTOB. DJIEKTPOHHBIE
¢dopMmyinbl. [IpUunHBI NEPUOIUYECKOTO HM3MEHEHHS] CBOWCTB 3JIeMEHTOB. l[lepuoauyHocTs B
W3MEHEHUU  pa3MepoB  aTOMOB, WX  HOHHU3ALMM, CPOACTBA K  JJEKTPOHY U
aneKTpooTpuLareabHocTu. 1llkana 31eKTpooTpUIIaTEIbHOCTH.
7. [Ipupoaa XUMHUYECKOM CBSI3U, YCIOBHE M CIIOCOOBI €€ BO3ZHUKHOBEHHUS. JlJIMHa, yroi U SHeprus
cBsi3u. OCHOBHBIC THITBI XUMHUYeCcKoW CBsi3H. MoHHas cBsi3b. KoBaneHTHas cBsi3b. OOMEHHBIA H
JIOHOPHO-aKIENTOPHBIA MEXaHU3MBbI €¢ BOZHUKHOBeHUs. PaccnapuBanue 31ekTpoHOB. CriocoObl
00pa3oBaHUsl XMMUYECKOW CBSI3U U NEPEKPBIBAHUS FIEKTPOHHBIX 00JIaKOB (ATOMHBIX OpOuTaIeit).
G U T -cBs3u. OAMHApHBIC U KpaTHbIE CBs3U. [lepekpriBaHNe U MPOYHOCTH (IJIMHA) CBSA3H. MeToa
BAICHTHBIX cBsi3eil. Teopus ruOpummsanuu. HampaBieHHOCTP W KPaTHOCTh XHM. CBSI3H.
I'eomerpust mosiekyn. CTpoeHHE U XMMHUYECKas CBSA3b B COCAUHEHUAX. METO/| BAJICHTHBIX CBS3eH
WIM CIMHOBAas TE€OpUsl BaJIEHTHOCTU. [lOJSIpHOCTH CBSI3M M MOJSPHOCTH MOJIEKYHd. JuIoyibHbIE
MOMeHThI. Meton Monekyssipubix opoutaneii (MO JIKAO) B mpuioXeHUH K JIBYXaTOMHBIM
MOJIEKYJIaM ¥ MOJIEKYJSIpHBIM HMOHaM BOJIOpOJia, KHCIOpOJAa, a30Ta HMX HOHOB M TEJHs.
CesaspiBatoniye 1 paspsixisiromue MO. MonHas cBA3b, Kak KpallHUH Cilydail KOBaJEHTHOM CBS3H.
Mertamnueckasi CBsizb. BomopomaHas (MEXMOJIEKyJsipHAs W BHYTPUMOJICKYJISIPHAS)) CBSI3b.
CriocoObl ee BO3HUKHOBEHUS. BrusHIe BOJOPOIHBIX CBsI3€i Ha CBOWMCTBA BELIECTB (Ha mpUMepe
BOJIbI).

Pernamenr NMpoBEACHUA l'lpOMe)KyTO‘-IHOﬁ arrecranum B q)opMe KOMIIBIOTEPHOTO

TeCTHPOBAHUS
KoJui-Bo 3apannii B KoJ1-Bo 3apanmui, Bpems Ha
0aHKe BONPOCOB npeabsABJseMbIX CTYACHTY TeCTUPOBAHUE, MUH.
He menee 100 He menee 2() 90

[TonHbIi (OH OIIEHOYHBIX CPEACTB TS IPOBEACHUS MPOMEKYTOYHOM aTTecTaluu B popme
KOMITHIOTEPHOTO TECTUPOBAHUSPA3MEIIIEHB 0aHKE BOMPOCOB JaHHOTO Kypca auciuruinasl B CJ1O
Moodle / eLearningServer 4G DUOC HI'TYV.

B Xoje MOATOTOBKHM K MPOMEKYTOYHOH AaTTECTAIlMH OOYYAIOMIUMCS IPEIOCTaBISICTCS
BO3MOXXHOCTh TIPOUTH TECT CaMOMPOBEPKHU. TecT Isi CaMOIIPOBEPKHU MO AUCIUILTUHE pa3MeIlleH B
CJIO Moodle / eLearning Server 4G OMOC HI'TY B cBOOOIHOM /711 CTY/ICHTOB JIOCTYTIE.



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 00yueHuUs
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

a) B pabGouyro nporpamMmy He BHOcATCS u3MeHeHus. [IporpamMmma akTyanu3upoBaHa AJis

20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIOIINE U3MEHEHUS (YKa3aTh Ha KaKOM TOJ]

Hayaja MOATOTOBKH):
1) ;

)
Pa3zpaboTtuuk (n):

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

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHuu Kadeapsl
poTOKOJI Ne OT «_ »

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolIHii BhITycKatoen kadeapoi (naumerosanue) « »

Meroanueckuii otnen YMYV: « » 2021 r.

2021 r.
2021 .
2021 .
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