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

1.1. Heabro (umejsiMd) OCBOEHHMS TUCHHUIJIMHBI «XUMUS» SBIsieTcs (OpMUpOBaHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PEHHS; yrIyOJieHHuE, Pa3BUTUE U
CUucreMaTui3alnmuia XUMHUYCCKHUX 3HaHI/II71, HGO6XOIII/IMBIX HpI/I peIJ_IeHI/II/I HpaKTI/I‘IGCKI/IX BOHpOCOB
Pa3HOTO YPOBHS CIIO)KHOCTH B X0JI€ BBIMOJHEHUS MPOGECCHOHANBHBIX 3a/1a4 B 00J1aCTH HAYIHO-
HCCJIEI0BATEIbCKOM, MPOU3BOICTBEHHO-TEXHOJOTUYECKON U TPOCKTHOM JIEATEILHOCTH

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— TOTOBHOCTh CTYJEHTOB K 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 pabOThl B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

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

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

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas aucuuiuinaa (MoayJib) « XHMHSD BKJIKYeHA B 00s3aTeIbHBIN MEpeYCHb
JUCIUIUINH 00s3aTenbHOM dYacTh 00pa3oBaTeNbHOM MporpaMMbl BHE 3aBUCUMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumiimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHUSIMU
OI'OC, OII1 BO u VII, no nanHOMY HanpaBJI€HUIO MOJATOTOBKH.

JlucuuIuIiHA OCHOBBIBaeTCs Ha 0a30BBIX 3HAHUAX, IMOJYYEHHBIMHM CTYJCHTAaMHU 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 XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHEe 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

HNucuummuHa  «XUMHS»  SBISETCS  OCHOBONOJAralomed i  H3ydyeHus psjaa
oOIIeHAayYHBIX U CIELUaJbHBIX JUCHUUIUIMH, CBS3aHHBIX C XuMHed. B kypce Xumuu
3aKJ1aJIbIBAIOTCS] OCHOBBI TOHMMAHHUS CYIIIHOCTH U BBISBJICHMS IPUUUH IPOTEKAHUS XUMUYECKUX
IIPOLIECCOB, YTO B JAJIBHEHIIEM HCIOJIB3YETCSl IPU U3YYEHUH CHELUAIBHBIX JUCLUIUINH, TAKUX
KaKk «lnepHple TOIUIMBHBIE MaTepHalbl», a TakKK€ I[P  BBINOJHEHUM  BBIITYCKHOMN
KBaJIM(DUKALIMOHHOM paboTHI.

Oco0OeHHOCThIO JUCHMIUIMHBL SIBJSIETCSl MPOBEIEHUE JabOpaTOpHbIX padoT, dTO
MO3BOJISIET MPUOOPECTH CTYJAEHTaM YMEHUsl paboTaTh ¢ XUMHUYECKUMHU peareHTaMu, MOCyIou U
npuOopaMu, OCYIIECTBIATh XUMHUYECKUN HKCHEPUMEHT U MPOBOAUTH MEPBUYHBIE HAyYHbIE
uccienoBanus. B maOopaTopHble pabOThl BBEACHBI JJIEMEHTHI, IIOBBIIIAIOIINE HHTEPEC
CTYACHTOB K HUM U HX II03HABATEJIbHYI0 aKTHBHOCTb. B pabore "CKOpPOCTh XMMHUYECKOM
peakiuu", NOMHMMO Ka4e€CTBEHHBIX 3aBHCHUMOCTEM CKOpPOCTM pEaKkIMM OT KOHLEHTpaLUu
peareHTOB M  TEMIIEpaTypbl, CTYACHTBl  pe3yiabTaTbl d3KCIEPHUMEHTa 00pabaThIBaloOT
KOJIMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALMK W KUHETUYECKHH MOpSAoK peakuuu. s
NIOBBIIICHUS] TO3HABATENBHOM aKTUBHOCTH CTYAEHTOB M HPUOOPETEHUS HMH HNEPBUYHBIX
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HaBBIKOB HAy4YHOI'O HCCIENOBaHMs, B 3TU KJaccudyeckue abopaTOpHblE pabOThl BBEJCHBI
AIIEMEHTHl HAYYHOTO HCCIEIOBaHMA, KAaK-TO: a) CAMOCTOSITENIBHO IMOA00paTh pPEaKTHBBI IS
NPOBEJCHUS TOW WM WHOM peaknuu; 0) OOBSCHUTH NPOTEKAHWE OJHOW peakluud W He
IIPOTEKaHUE IPYroi, Ha NEpBBIA B3IVIAJ IIOJOOHOM, PEeaKIUH; B) IpeICcKa3aTb IPAKTHUECKOE
3HaYeHHE TON MM UHOM PEeaKliu, COMPOBOXKIAIOIICHCS HEOOBIYHBIM dPPEKTOM, H T.JI.

Pabouas nporpamma AMCHUIUIMHBI «XUMHUS» IS UHBAINIOB U JIUI] C OFPaHUYEHHBIMHU
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: AMCUUILINHBI (MOYJIs1) «XUMUS» HaIllpaBJICH Ha!

- (hopMHpOBaAHKE DIIEMEHTOB Cieayromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo
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
KOMIIJIEKCHOT'O TIEPEMEHHOT0
(b.1.5.11.4)

Teopus BeposiTHOCTEN U v
MaTeMaTHYeCKasl CTATUCTHKA
(b1.B.11.5)

BekTopHbIi U TEH30pHBIN v
anaimms (b.1.5.12)

Atomuas ¢usuka (b.1. 5.14) v

Snepnast ¢pusuxa(b.1.5.15) v

KBanroBas mexaHuka u v
cTaTUCTHYECKas (1)I/ISI/IKa
(B.1.5.16)

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

HauepTrarensHas reoMeTpus u v v
WH)XCHEepHAs
rpaduka(b.1.5.21)

Mexanwnka (b.1. 5.22) v

ITpuknannas ¢puzmka (b1.5.25) v v




OIIK-1

10

11

12

TeOpeTI/I‘IeCKaﬂ MCXaHHUKa
(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)

duznueckoe u
MaTeMaTHYECKOe
mozenupoBanue (b.1.5.33)

S nepHble TOIUIMBHBIE
matepuansl (b.1.5.34)

Caapka (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 arrecranumu
KOMIICTCHIIMU
BJIAJIETh:
- nHpOpMaLUel o
Ha3HAYCHUH U 00JIacTAX
3HATbD:
TMIPUMCHEHUSI OCHOBHBIX
- OCHOBHBIC ITIOHATUA U
CI) HIAMEHTANBHBIC XUMHUYCCKUX BCIICCTB U
Y YMETh: WX COCIUHEHU;
3aKOHBI XHMHH; - KontponbHbie
- CUCTEMATU3UPOBATL U - MCTOAaMH O6pa6OTKI/I
- TCOPETUICCKHUE OCHOBBI BOIIPOCHI K
HOIIK-1.1 . | aHanmmu3MpoBarh Ppe3yNbTaToOB
: 00IIMX 3aKOHOMEPHOCTEH ) OTYETaM 10
HCHOHBSyeT 6330BBI€ HPOTEKAHNS XHMHIECKHX PE3YIBTAaThl XUMHUYECKUX | OKCIICPUMCHTA,
OIIK-1. Ciocoben - SaKI_II/Iﬁ - SKCIIEPHMEHTOB, - HEKOTOPBIMHU 1a00paTOPHBIM
HUCIIOJIB30BATh P i Haboie N, 9KCIEPUMEHTATbHBIMU paboram
€CTECTBEHHOHAYYHBIX TEPMOTUHAMHUKHY, .
0a30BbIC 3HAHUSA M3MEpEeHHi; METOINKAMH U - 3agaHus K
IOUCILIMIIJIINH B KHMHCTHUKH U KaTajusa, o
€CTECTBCHHOHAYYHBIX . - BBINIOJIHATD PACYCTBI C | TCXHUKOHU MMMCbMEHHBIM Bonpocs! nns
npohecCHOHANBHOM DJIEKTPOXUMUIECKUX .
JUCIUIUINH B HPOTIECCOE: HCIIOJIB30BAHUEM UCCIIEIOBAHMIA KOHTPOJIbHBIM HHCBMEHHOLO
. | IeATeNbHOCTH ’ -
HpO(beCCI/IOHaJH)HOI/I - BO3MOYKHOCTH OKCHEPUMEHTAJIBHBIX U MPOTCKaHUA C])I/IBI/IKO pa60TaM o 3K3aMEHA
CIIPABOYHBIX JAaHHBIX XUMHUUYCCKUX
JIeATeJIbHOCTH, COBPEMEHHBIX METOI0B p a paszzaenam (28 bunetos)
MIPUMEHSITh METO IbI (U3UKO-XUMHIECKOTO MPOTECCOB, HABBIKAMH B
p AHATH3A H3MEPEHUS OCHOBHBIX OIpPOCHI A1
MaTEMaTHIECKOro (U3UKO-XUMUYECKHX YCTHOro
aHaJIu3a u I1apaMeTpoB cobeceroBaHUS Ha
MOJICTTUPOBAHUS, 9K3aMeHe: OMIIETHI
TEOPETUUYECKOTO 1 (28 6uneron)
9KCIEPUMEHTAIBHOTO YMEThD: BJIAJETH:
3HATD: - Kontpomnbusle
HUCCJICJIOBAHUS . - HCIIOJIb30BaTh - (huzmko-
HOHK‘ 1 2 H - BOBMOJXHOCTH MAaTEMaTUYCCKHUE METOAbI MaTEMATUUYECKUM BOHPOCI)I K
-1.2. Tlpumensier oTYeTaM 1o
METOBI MaTel\faTI/I‘&CKOFO - oo AIIapatoM PacieTHo™ | o sopatoprbiM
MaTCMaTHYCCKUX :
TIPHTOACHIAX, TEOPETUYECKUX patop
a”Haju3a 1 MOJCIMPOBAHUS, METOA0B HCTIOIb30BaTh I paboram
METOJIOB JJIst
TEOPETUYECKOTO U MOJEINPOBAHUA 1 peueHus TpruKIaIHbIX . - 3amaHus K
IKCIIEPHUMEHTAIBHOTO OKCHNCPUMEHTAIBHOTO | 335124 OCHOBHbIC VIBYHCHHA CBOHCTE MMCHMEHHBIM
- BELLIECTB U IIPOLIECCOB
T uccies1oBaHNs GU3HKO- | pusnueckue u : ;1( aCTHé’M.H KOHTPOJIbHBIM
XUMHUYCCKUX ITPOLIECCOB
pou XUMHUYECKUE 3aKOHBI U yd 5 paBoTaM 1o
TIOHSITHS, - OCHOBHBIMU
pazzenam
IpUEeMaMHU




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Kox v nanmenoBanue

HHIMKATOpAa
JOCTHKEHHS

KOMIICTCHIUHU

I[Inanupyemble pe3ybTaThl 00y4eHHs M0 JUCHHUILINHE

OueHo4YHbIE CPeICTBA

Texyuero
KOHTPOJIfA

IIpomeskyTouHOI
arrecTalnu

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




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mass TpynOEMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adeTHbIX enuHul, 144 4daca,
pacmpeesieHie 4acoB 1O BHIaM padoT ceMecTpaM MPEACTaBICHO B TaOuIle 3.

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

Bua yueOHo# padboThl

TpynoémkocTs B yac

Bcero B T1.4. mo cemecTpam

4acoB 1 cem | 2 ceMm

(I)OpMaT HU3YyYCHUA TUCHUIIIINHBI

C UCII0JIb30BaHUEM DJIEMEHTOB
AJIEKTPOHHOT0 00yUeHUs

O0mas TpyI0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IJIaHy 144 144
1. KonrakTHas padora: o/ o7
1.1.AynuTopHasi paGoTa, B TOM 4ncJie: 51 51
3aHsTHS JeKimonHoro tumna (JI) 34 34
3aHsTUs ceMuHapcekoro tuna (I13-cemunapel, npakTHUecKue

3aHATHUS U D)

naboparopasie padboTs (JIP) 17 17
1.2.BHeayauTOpHAasi, B TOM 4HcCJe

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

TEKYLIUI KOHTPOJIb, KOHCYJIBTAIIUU 110 TUCIUILIIMHE 6 6
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA)

2. CamocrositeqbHas padora (CPC) 51 ol
pedepar/scce (MOArOTOBKA)

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

KOHTpOJIbHast paboTa + +
kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOATEIIbHOE U3yUYEHHE Pa3/IesioB, CAMOIIOArOTOBKA (POpaboTKa n

MOBTOPEHHE JICKIIMOHHOTO MaTepralla i MaTepraina ydeOHUKOB U Y4eOHBIX 15 15
HOCO6Hﬁ, IOAroTOBKA K J'Ia60paT0pHBIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM U T.IL.)

IloaroroBka K 3k3aMeHy (KOHTPOJIb) 36 36




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Tabauua 4
Buabl yueonoii padoTsi
ILnanupyemsle
KonrakTHas
(KOHTPOJIHpPYeEMBbIe) 5 ® HaunmenoBanmue Peanmusanus HaunmeHoBaHue
abora
pe3yJibTaThl P % E o HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOIO
OCBOCHMA: H o % ol 2ol 3 EF AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOI0
alMeHOBaHHeE pa3/1ejoB, TEM ] ] S| = o
ko YK; OIIK; ITK pasn ’ E) E_ E § = 5 E‘ 3 Bux CPC MHTEePaKTHBHBIX MOATOTOBKH Kypca
- | & -
U MHAMKATOPbI = g8 £ E|5 s 8 o0pa3oBaTe/ibHBIX | (TPYyA0eMKOCTH B | (TPY/10€MKOCTDH B
5 |as|EEl S8 12 1 14
JOCTUKEHUS £ 18 2El2¢ = TEXHOJIOT Hif yacax) Jacax)
. s
KOMITeTeHITH it = ,g 2 é“ | O =
1 CEMECTP
Pasnen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMUH
IIOJArOTOBKA K JICKIIUAM J'IeKHI/IH-O6T)$ICHeHI/Ie C
Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI ’ 1.2 (cr. 5-30); 2.1 YaCTUYHBIM
OITK-1 XUMUU (cr.8-15) IpUBJIEUEHHEM (HOPMBI
HOIIK-1.1 JIACKYCCHH, Oecelpl
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
Pa3nen 2 Xummdeckast TepMOIMHAMHUKA
Tema 2.1 OCHOBHBIC TTOJIOKEHUS, JCKIHA-00BACHEHHE C
v IMOATOTOBKA K JICKIIMSIM
OIK-1 SIIEMEHTBI XMMHYECKOH TEPMOANHAMUKH A _ H HaCTHIHBIM
2 2 1.2 (er. 5-30); npUBIeYeHHEM (HOPMBI
HOTIK-1.1 U TeIUTOBBIC 3(P(PEKTH XUMHIESCKIX
g 2.1 (cr.8-15) JIUCKYCCHH, GeceTbl
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

Ilnanupyemble K
OHTAKTHAasl
(KOHTpOJHpyeMBbIE) paGota 5 2 HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
Pe3yJIbTATHI 3 3 = e, HCMOJIb3yeMbIX B paMKax ) pa3pabdoTaHHOrO
OCBOCHMS: HamMeHOBAHME pa3IeIOB, TeM o E ¢|Eg E & ?i Bun CPC AKTUBHBLIX U IpakTnyeckoi DJIeKTPOHHOT0
xox YK; OIIK; K = o) =g = 5 E‘ 3) HHTEPAKTHBHBIX TMOJATOTOBKH Kypca
M HHIUKATOPBI E = E E E § = 6 o0pa3oBaTelIbHBIX | (TPY10eMKOCTH B | (TPYA0EMKOCTH B
IOCTHKEHHUS % é‘ § c% E § l§ ~ TeXHo.ﬂorlzlifll2 qacax) gacax)
KOMIeTeHIn i = ,% =] é‘ 5| O =
Tema 2.2 Durponus. Cs3b
TEPMOJIMHAMHYECKHUX TTapaMeTpOB C
HAIpaBJICHHE H PAGOUNME ) . , rl“’zﬂ(“zo‘;“gol‘) “Zei““"M
TeMIlepaTypaMu XUMHUUECKHUX MPOIECCOB (cr.8-15)
1 (a30BbIX Mepexo10B. Perienue 3amayu
o pazfeny 2
CamocrosiTejibHasi padora nmo 7
OCBOEHMIO 2 pazjesa:
Hroro no 2 pa3zaeny 4 2 7
Pa3nen 3 KuHeTnka XUMHUUYECKHX MIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKON KNHETUKU. 3aKOH JICUCTBUS JEKIUS-00BICHEHHE C
MacC M SHCPTUs aKTHBaAIlMH IIpoLecca. 3 2 T.Ozﬂzcc):??fg OK);neKHHHM YaCTUYHBIM
CraguitHOCTh U MOPSIIOK PEAKLITH 2.1 (cr.8-15) TIpUBIIeYeHUEM (POPMEI
BiusiHue Temnepatypsl Ha CKOPOCTh JWCKYCCHH, Gece/bl
OIK-1 XUMHUYECKON peaKInu
MOIIK-1.1 Tema 3.2 Karanuruuyeckue peakiuu. MOATOTOBKA K JICKIIUSM
UOIIK-1.2 T'oMoOreHHbI# U TeTepOreHHbIN KaTalu3 2 1 3 1.2 (cr. 5-30); 2.1
XUMHUYECKOe PAaBHOBECHE (ct.8-15)
MOAroTOBKa K JIP
JladopaTopnasi pabota Ne 3.1 1 2 [(3.4] crp. 3-17, 33-37
JladopaTopnasi pabota Ne 3.2 Pemenue Cnasa orieros K JIP,
3amad mo teme 3. Crada oT4eToB 2 2 F;TOTOB?;YK[Z 3]
KonrposbHas pabora CTiﬁ).]lc(;r- I;l T
CamocTosiTeJibHasi padoTa mo 9
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Bunel yueonoii padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota =z HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl 3 3 ZE . HCIOJIb3yeMBbIX B paMKax ) pa3padoTaHHOIO
OCBOCHMSA: HanvenoBanHe pasieios, Tem D) E ¢| £ g E % ?i Bux CPC AKTHBHBIX H IIpakTH4yeckou D1eKTPOHHOr 0
ko1 YK; OIIK; IIK - s = | g ;: S50 HHTEPAKTUBHBIX MOAT0TOBKH Kypca
U HHIUKATOPBI E g é E = § E @ 06pa30BaTeJILlil;>IX (TpyaoeMKocTh B | (TPY10eMKOCThH B
IOCTHKEHHUS % Se § E § S TEXHOJIOTH i qacax) gacax)
KOMIeTeHIn i = l% = é‘ 8| O =
OCBOEHMIO 3 pazaena:
Hroro mo 3 pazneny 5 4 9
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
Tema 4.1 JIucriepcHBIE CHCTEMBI. rllozn(r(;oixgox). ZCTHMM NIEKIHA-06BACHEHHE ©
PactBops! HEanIeKTpOIHTOB. CIIOCOOBI 1 2 (C’T. 8-15) T HpHB;eTeT:::;IgOpMH
BBIPa)KEHUs KOHIIEHTPALU. JHCKyCCHH, Gecens!
Tema 4.2 PacTBOpHI 3JIEKTPOIUTOB. MOATOTOBKA K JIEKIIHAM
OCHOBHBIE XapaKTEPUCTUKHI 2 2 1.2 (cr. 5-30); 2.1
JIIEKTPONIUTOB. 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 3aj1a4
NOIIK-1.2 Tema 4.3 ['ereporenHoe paBHOBecHE B
pacTBOpax AIEKTPOIUTOB. MOATOTOBKA K JICKIHAM
1 2 1.2 (cr. 5-30); 2.1
PactBOpuMOCTE M IpOU3BEACHUE (cr.8-15)
PacTBOPUMOCTH.
IIOATrOTOBKA K JICKIIUAM
Tema 4.4 'unponus coneit 1 1 1.2 (cr. 5-30); 2.1
(cr.8-15)
Tema 4.5 Pemenue 3amad mo teme 4. ’ ) Cpnaua orueroB y JIP,
Konrponbhas pabora noarotoska k KP
CamocrosTeabHast padoTa no 10
OCBOEHHIO 4 pa3eJia:
Hroro no 4 pa3neny 5 4 10
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Bunel yueonoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota ® m HaumenoBanue Peanuzanus HaumeHnoBanue
<
Pe3yJIbTATHI = E o HCMOJIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOCHUS: o S olgo| 528 AKTHBHBIX H IpakTnyeckoi DJIeKTPOHHOT0
HaumeHoBaHuUe pa3aenos, TeM s 28287 Bun CPC
xox YK; OIIK; K ’ = Z = 37| & E‘ G‘ A MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) N o
M HHIUKATOPBI E = E E E § = 6 o0pa3oBaTelIbHBIX | (TPY10eMKOCTH B | (TPYA0EMKOCTH B
5 | o E e .12
JOCTHKEHUsI £ 18s 2 E| 3 S = TeXHOJIOTHii yacax) yacax)
. ]
KOMIeTeHIn i = ,% =] é‘ g0 =
Pasnen 5 Dnexrpoxumust. Kopposust u 3amnura MeTauioB
Tema 5.1 OxucnuTenbHO- TIOAITOTOBKA K JICIILIAM
2 2 1.2 (cr. 5-30); 2.1
BOCCTAaHOBUTEJbHBIE PEAKLIUU
peakn (c1.8-15)
Tema 5.2 XuMHU4YecKrue HCTOYHHUKH TOKa
(TarpBaHUYECKUE SJIEMEHTHI, M
IIOArOTOBKA K JICKIIUAM OJICJIUPOBAHHUC
AKKYMYJISITOPBI, TOTUTUBHBIC 3JIEMEHTBI) A t Acimp
5 SIC 2 1 1.2 (cr. 5-30); 2.1 MIPOU3BOJCTBEHHBIX
Y IPUHLUIBI UX paOOTHL. u .
PUHI P A (ct.8-15) MIPOIIECCOB M CUTYalUit
3JIEKTPUUYECKASE EMKOCTh XUMUYECKUX
HMCTOYHUKOB TOKA
Tema 5.2 DnexTpoIHBII MOTEHIHATL.
o IIOATrOTOBKA K JICKIIHUAM
- Bopopoansiii anektpos. YpaBHeHuE
OIK-1 P PO 7P 1 2 1.2 (cr. 5-30); 2.1
UOIIK-1.1 HepHucra. Pan HanpsikeHuit MeTasuios. (cr.8-15)
HOIIK-1.2 Pa3HOBUIIHOCTH ANEKTPOIOB
Tema 5.3 DneKkTpoau3 pacijiaBoB U MOJTOTOBKA K JIEKIIHSIM
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 2 1 1.2 (cr. 5-30); 2.1
MHEPTHBIMH JJIEKTPOJAMU (ct.8-15)
Tema 5.4 3axons! Dapazest.
IIOATOTOBKA K JICKIIUAM
Hamnpsoxenue pasnoxenust. Beixon no A t
1 1 1.2 (cr. 5-30); 2.1
ToKy. [lepeHanpsikeHue dJIeKTPOTHBIX (c1.8-15)
MPOLIECCOB
MMOATrOTOBKA K JICKIIUAM
Tema 5.5 OcHOBHbBIE BUABI KOPPO3UHU.
T ppos 1 1 1.2 (er. 5-30): 2.1
UMbl KOPPO3UOHHBIX Pa3pyLICHUA
PP paspy (c1.8-15)
Tema 5.6 XumMudueckuii u 1 ’ [IOJrOTOBKA K JIEKIUAM
3NIEKTPOXUMHUYECKUNA MEXaHU3MBbI 1.2 (cr.5-30); 2.1
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Bunel yueonoii padoTsl

Ilnanupyemble K
OHTAKTHasl
(KOHTpoOJIMpYyeMBbIe) paGota =z HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl 3 3 ZE . HCIOJIb3yeMBbIX B paMKax ) pa3paboTaHHOTO
OCBOCHMSA: HanvenoBanHe pasieios, Tem D) E ¢| £ g E % ?i Bux CPC AKTHBHBIX H IIpakTH4yeckou D1eKTPOHHOr 0
ko1 YK; OIIK; IIK - s =187 850 HHTEPAKTUBHBIX MOAT0TOBKH Kypca
1 HHIAKATOPBI = = E E E § = ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCThH B
IOCTHKEHHUS % é‘ § § E § l§ ~ TeXHo.ﬂorlzlifll2 qacax) gacax)
KOMIeTeHIn i = l% = é‘ 8| O =
Koppo3uu Metamnos. Kopposus ¢ (cr.8-15)
BOJIOPOJHOM U KUCIOPOJAHOM
Jenonspusanueid. Meroas! 3alIUThI
METAJIJIOB OT KOPPO3HUH
CamocrosTeabHast padoTa 1o 10
OCBOEHMIO 5 pazgena:
Hroro no 5 pazneny 8 10
Pa3nen 6 Teopus crpoenus atoMoB U [lepronndyeckuit 3akoH
IIOJArOTOBKA K JICKIIUAM J'[eKHI/IH-O6”b$[CHeHPIe C
Tema 6.1Teopust cTpoeHHs aToMa » [2.2] (cr. 16-63); 2.1 JaCTHIHBIM
BOJIOPOJA U CIIEKTPBI aTOMOB (c1.8-15) npUBJIeYeHHEM (HOPMEI
IICKycchH, Oecenbl
JlabopaTopHast pabora Ne 6.1Pemenue ’ ’ HOJrOTOBKA K 3aHSTHIO
3a7a4 110 CTPOCHUIO aTOMa [3.9] ctp. 3-6
OIlK-1 IIOATOTOBKA K JICKIIUAM
MOIIK-1.1 Tema 6.2 MHOT03J€KTPOHHBIE ATOMBI 2 2 1.2 (cr. 5-30); 2.1
HOIIK-1.2 (ct.8-15)
JIaGopaTopuas pa6ora Ne 6.2 Pemenne TOATOTOBKA K 3AHATHIO
3afau Ha [TeprHouuecKuii 3aK0H HM. 2 1 1[130./191:;:1;521-? <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
J.N. Menneneena (c1.8-15)
CamocrosTeabHasi padoTa no 7

0CBOEHMIO 6 pasaeja:
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Bunel yueonoii padoTsl
IInanupyemsie KonTarrnas
(KOHTpoOJIMpYyeMBbIe) paGota ® m HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOEHHSI: H ) ":f ol 2 D) 5E8 CPC AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT 0
anMEHOBaHMe Pa3/ieJioB, TeM ] = -
ko YK; OIIK; ITK pai ’ = i =) § = 5 E‘ 3) Bup CP MHTEPAKTHBHBIX MOATOTOBKH Kypca
- | &5 -
U HHIUKATOPBI = = E E § s 6 o0pa3oBaTelbHBIX | (TPY10eMKOCTh B | (TPYAOEMKOCTH B
= S = ,12
JOCTUKEHUS % §§ 2 E| 3 < TEeXHOJIOTHii yacax) yacax)
KOMIeTeHIn i = l% = é‘ 8| O =
HToro no 6 pazneny 6 2 7
Pasnes 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJI
Tema 7.1 XuMuueckas CBsI3b U CTPOCHHE TeKIMA-06BIACHEHHE C
o IIOATrOTOBKA K JICKIIUAM
OIIK-1 MOJIEKYJ1. MeTOoJ1 BalleHTHBIX CBS3EH, YaCTUYHBIM
5 2 [2.1] ( ct. 49-85); [2.2]
HMOIIK-1.1 TeOpUs THOPUIN3ALMH, METO (c1p. 69-150) HPHBJICUCHHEM (POPMBI
MOIIK-1.2 MOJICKYJISPHBIX OpOuTanen ' JMCKyCCHH, Gecesipl
Tema 2.2 MexMomneKyssIpHbIe TOATOTOBKA K JICKIIAM
rionsiic 1 1 1.2 (cr. 5-30); 2.1
B3aMMOJICHCTBUS
. (ct.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 TIPOMEXXYTOUYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHbIE 33/IaHUSI MJIH HHble MaTepHAJIbl, HEOOXOAUMbIE JIs
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

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

5.2. Onucanue nokasartesjei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJ
OIlCHUBaHUA

JI1st OLIeHKW 3HaHUWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIMU IO JTUCIHUILINHE
MOXET TPUMEHATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OTnau4HO
31-41 Xoporto
21-30 Y 10BIETBOPUTEIILHO
0-20 HeynoBneTBoputensHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUA

Kputepun oneHuBaHus pe3yabTaTOB 00yUeHH

Onenka Onenka Onenka Onenka
Kon u Konx u HanmeHoBaHue «HEY/IOBJIETBOPUTEILHO» | «YAOBJIETBOPHTEIbLHOY / «xopouoy / «OTJIUYHO» /
HAaUME€HOBaHHUE HHAMKATOPA T0CTHKEHH S / «HE 3a4TEHO» «3aYTECHO» «3a4YTCHO» «3a4TCHO»
KOMIEeTeHUHH KOMIIETEHIMH 0-59% 60-74% 75-89% 90-100%
OT Max pPEUTUHTOBOU OT max peUTUHTOBOI OT Max pPEUTUHTOBOM OT max peUTUHTOBOU
OLIEHKH KOHTPOJISI OLICHKM KOHTPOJISI OLICHKH KOHTPOJISI OLIEHKH KOHTPOJISI
He Bnaneer TeopeTndeckum
MAaTepHaIoM I10 JUCIHUILUIHHE
XHUMUS; HE 3HACT METO/I0B TTOBEPXHOCTHO 3HaeT Xopotuo 3HaeT
nnaanOBaé{m% OKCIICPIMELITA 1 TEOpeTHUECKHi MaTepuai, He B | COPCTHICCKIM MaTepual, .
HOIIK-1.1 Hcnonb3yer METOZIOB 00pabOTKH pE3yJILTAaTOB TIOJTHOM 00BEMe 3HAET METOIbI HO B OTIEJIBHBIX pasfenax OTINYHO 3HAET TEOPETUIECKUI
0a30BbIe 3HAHUSA OKCTICPUMEHTA, HE BJIA/ICCT TeOpUH TLIAHAPOBAHNS JOIyCKAET HETOYHOCTH; MaTepual; 3HaeT METObI
€CTECTBEHHOHAYYHBIX (busuKo-MaTEMATIIECKIM SKCIIEPUMEHTA; HE B HOJHOM 3HACT MCTO/IBI TCOPHH TCOpHH TIAHNPOBAHN
OIIK-1. MCLUATUTHH B anmnapaToM; He yMEeT COCTaBIIATh 0GbeMe 3HACT MeTobl aHaqusa | IAHMPOBAHHS 3KcnepnMeH6Ta, gﬂaeT METOIbI
. IUIaH POBEICHUS SKCIIEPUMEHTA 9KCIIEPUMEHTA; 3HACT aHanu3a U 00paboTKH
Crocoben npodeccHoHaTbHOM OcyI_He(E)TBJ'IHTB 06pa60Tpr u # 00paloTIH pesyIbTaTOB MeTO/II::;I aHANN3a U PE3yNbTAaTOB EKCHePHMeHTOB'
WCIIOJIb30BAaTh JeSTETbHOCTH 9KCIEPUMEHTOB; HE B TIOJTHOM >
6a30BBIC SHAHWS aHaJIMU3 Pe3yNbTaToB obbeMe BrajsieeT GH3MKo- 00pabOTKH pe3ynbTaToB BIafeeT (HH3HUKO-
9KCIIEPUMEHTOB; HE YMEeT 9KCHEPUMEHTOB, HO HE MaTeMaTHYEeCKUM arnmapaToM
TeCTBEeHHOHAVUHEIX MaTeMaTH4YECKUM arnaparom
€CTECTBCHHOHAY CaMOCTOATENBHO PELIATh BCET/Ia BEPHO MX TIPUMEHSIET;
AMCIHILTAH B KOHKPETHBIE 33/[a9H U3 PA3THIHBIX BrajeeT GU3MKO-
npoQeccnoHanbHOMI pa3IenoB XUMUH MAaTeMaTHYECKUM araparomMm
JIESITENIBHOCTH,
MPUMEHATE METOBI 3HaeT MeToAbl 00pPabOTKH
He cnocoGeH ycBOUTH METObI Ci1abo 3HaeT MeTo.Ibl 'YBEpeHHO 3HaeT METO/Ibl
MaTEMATHYECKOTO IKCHEPUMEHTAIBHBIX
00pabOTKH HKCTIEPUMEHTANBHBIX 00paboTKH 00paboTKI
aHaJlIu3a u JaHHBIX, B TOM YHUCJIC
JIAHHBIX, B TOM 4YHCJIE 9KCIEPUMEHTAIBHBIX IaHHBIX, B . 9KCHEPUMEHTAJIBHBIX JaHHBIX, B
MO/IETHPOBAHHS . ] CTATHCTHYECKHUE; TIPABHIIA ]
) CTATUCTHYECKHUE; TPAaBHIIA TOM YHCJIE CTATUCTHYECKHUE; TOM YHCJIE CTATHCTHYECKUE;
TEOPETHIECKOTO H HOIIK-1.2. Tlpumensiet TPECTABICHHS
HpeCTaBICHHS HpaBuiIa MPeICTaBICHUSL KOITEDHMEHTATHEIX MpaBuiia TPEACTABICHHS
9KCrepuMeHTanbaoro | METOABI MATEMATUICCKOTO SKCIIEPUMEHTAIIBHBIX JaHHBIX. SKCTIIEPUMEHTAIIBHBIX JaHHBIX. aHHL]fX SKCIIEPUMEHTAIIBHBIX JaHHBIX.
HCCIIEIOBAHUS aHaJln3a U MOZICJIMpOBaHus, [TonsIpuMETpPHUUECKHE, [TonspuMeTpHYECKHE, A ) [ToISpUMETPUYECKHE,
IMonstpuMeTpHYecKue,
TCOPETUICCKOTO U 30yIIIHOCKOITYECKHE, 30yIIIIHOCKOITYECKHE, 30yITHOCKONIUYECKHE,
90YIUTHOCKOIIMYECKHUE,
SKCIEPUMEHTAIBHOTO KaJIOPUMETPHYECKHUE, KaJIOpUMETPUUECKHE, KaJIOpHMETPHYECKHE,
KaJIOPUMETPHYECKHE,
HCCIIEJOBaHUsA ANEKTPOXUMHYECKHE METO/IBI ANEKTPOXUMHYECKHE METO/IBI JNEKTPOXUMHYECKHE METO/IBI

TMOJy4€HUA (1)I/ISI/IKO-XI/IMI/I‘1€CKI/IX
JAaHHBIX ITPU PEILICHUN
TEPMOJUHAMUYICCKUX,
KUHCTUYCCKHUX U IPYIrux 3aav
XUMHHN

MOTy4YeHUs HH3HKO-
XUMHYECKUX JJAaHHBIX TIPH
pelIeHnn TepMOANHAMHIECKHX,
KUHETHYIECKHX U JPYTHX 3a/1a4d
XUMHUH.

3IEKTPOXUMHYECKHE METO/IbI
noyueHus Gpusmko-
XUMHUYECKHX JAHHBIX IPH
peleHnn
TEepMOJMHAMUYECKUX,
KUHETHYECKHX M JAPYTHX

TIOTy4YeHUsI (PU3HKO-
XUMHYECKUX JTAHHBIX ITPH
pelIeHNN TePMOANHAMHIECKHX,
KHHETHYECKHUX U IPYTHX 3a1ad
XUMHU
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3a1a4 XuMUHn
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas 1uTepaTypa, nevyaTHbie n3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApPA Ka)XJA0ro U3 M3/IaHuM, YKa3aHHBIX HIKE HA KaXJ0ro oOydarolierocs M3 yucia JIUI,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumus: Y4ueOonuk s By3oB / H.C. Axmeros.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

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

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

6.2. CnipaBouHo-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. Anekceesa. — Huxuauit Hosropon, 2019. — 173 c.

2.2 HaymoB B.M. Atom. Xumudeckasi CBsi3b M CTPOCHHE BemiecTBa: MoHorpadus/ B.H.
Haymos, I'.A. I[lanuuea, JI.H. Yetsip6oxk, XX.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2012. — 344 c.

2.3 Manynesud XK.B. Xumus: yue6. mocodue/ JXK.B. Manynesuy, A.J[. Camconosa, A.B.
bopucos, O.H. Kosanesa// H. Hosropoa, HI'TY um. P.E. AnekceeBa.2020. — 159 c.

6.3. MeToauuecKkue YKazaHnusi, pEKOMCHIAIMHU U IPYIrue€ MaTepuaJibl K 3AHATUAM

B cnmcok «Metonnueckue yka3zaHus, peKOMEHIALNKN U APYTUE MaTepUalibl K 3aHATUIM
BKIIIOUAIOTCS METOJWYECKHE YKa3aHWsS MU PEKOMEHJAlUU IO MPOBEACHHUIO J1abOpaTOPHBIX U
MPAKTUYECKUX YIEOHBIX 3aHATUN MO JAaHHOW AUCIUILIINHE:

6.3.1 Memoouueckue ykazanus, pa3padomanHsle npenooasameIamu:

3.1. Tankur A.JI.. OCHOBHBIE TIOHATHUS M 3aKOHBI XHMHH: y4eOHO-METOJ. MOCoOHe K
MPaKTUYECKUM M JTabOpaTOpHBIM paboTaM W WHIWBHUIYAIbHBIC 3aJaHUS MO0 KypCy OOIIas XUMHs
JUISL CTYZICHTOB HEXUMUYECKUX CICIHATBHOCTEH THEBHBIX, BEUEPHHUX M 3a0YHBIX (HOpM 00ydeHUS
/ AJL Tankwun, A.Jl. CamconoBa, T.B. CazontbeBa // Hwxumit Hosropon, HI'TY um. P.E.
Anexkceesa. 2018. - 19 c.

3.2. HaymoB B.W. DneMeHTbI XUMHUYECKOH TEPMOANHAMHKH B Kypce OOIIell XUMHUH: METO/.
yKa3aHus K J1a00paTOPHBIM U MPAKTUYECKUM 3aHATHUSM IO Kypcy OOIIed XUMHUU ISl CTYACHTOB
XUMHYECKUX U HEXMMHUYECKHX CIENUATbHOCTEH THEBHBIX, BEUCPHUX M 320YHBIX (DaKyIbTETOB /
B.U. Haymog, XK.B. Mamynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anexceesa. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTECKAHUS XUMHUUYECKHX PpPEaKIUil:
METOMYECKHE YKa3aHUs 7151 IPOBEACHHSI KOHTPOJIBHBIX padOT U KOJJIOKBUYMOB I10 Kypcy 001en
XUMUHU NI CTYACHTOB XMMHYECKUX M HEXMMHUYECKHMX CIIELUAIBHOCTEH THEBHBIX, BEUEPHUX M
3a0unbIX (opm oOyuenus / I.H.bopucosa, A.B. bopucos, F0.B. barranosa, B.K. Ocmanos //
H.Hosropoxg, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.



3.4. barranosa I0.B. CkopocTh XUMUYECKUX peaklnil. XMMUUYECKOE PAaBHOBECUE: METOJ.
yKa3aHWsl JJIsl MPOBENEHUS J1abOpaTOPHBIX 3aHATHUH 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. 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.
Anekceea. 2020. — 33 c.

3.6. CamconoBa A./l. OKuCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIMHU: METOIUYECKUE
yKa3aHus K J1a0OpaTOPHBIM M MPAKTUYECKUM 3aHATHIM IO Kypcy OOIIel XUMHH JJii CTYACHTOB
XUMHUYECKHX U HEXMMHYECKUX CIEIHAIEHOCTEH JTHEBHBIX, BEUCPHHUX U 3209HBIX (hOpM 00ydeHHUS/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazonrbeBa // H.Hosropox, HI'TY um. P.E. Anekceena.
2012.36c.

3.7. bopucoB A.B. KoHTponpHbIE 3alaHusi MO T€ME PACTBOPBI: METOJ. yKa3aHUs Ui
MPOBEJCHUS TEKYLIEro KOHTPOJSI MO Kypcy OOIIed XUMHUH M HEOPraHM4eCKOW XUMHH 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.
Anekceesa. 2017. 14 c.

3.8. KoBasea O.H. Dnekrpoxumusi: METOAWYECKHE YyKa3zaHUs K J1abDOpaTOPHBIM H
MPAKTUYECKUM 3aHATUSAM 10 Kypcy OOIIel XUMUU 7Sl CTYIGHTOB XUMUYECKUX U HEXUMHUYECKHX
CHEIMAIbHOCTeH JTHEBHBIX, BeUEpHHUX M 3a04HbIX (opm obOyuenus / O.H. Komanera, 1O.B.
barranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hoeropon. HI'TY um. P.E. AnekceeBa. 2012.
S52c.

3.9. CmupnoBa JILA. CtpoeHue aroMa: METOAMYECKHE YKa3aHUs K IPAKTHYECKUM
3aHATUSAM 10 Kypcy OOINel W HEOpraHWYeCKOW XHMHUHU ISl CTYIAEHTOB XHUMHUYECKUX U
HEXUMHUYECKUX CIEIMATLHOCTEN THEBHOW M BeuepHeu ¢opm oOyuenus / JILA. Cmupnona, 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 IO KypCy OOIIeld XUMHUHU 7Sl CTYACHTOB
XUMHUYECKHX U HEXUMUYECKUX CIEIUATBHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (popM 00ydeHwHs /
O.H. Koganesa, T.B. Ca3ontbeBa, A.Jl. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. HaymoB B.M. Xumudeckasi CBSI3b: METOJl. YKa3aHUS K MPAKTUUYECKUAM 3aHSTHIM TI0
Kypcy OOIel XUMUM JUIsl CTYIAEHTOB HEXMMHYECKUX CICIHAIBHOCTEH ITHEBHBIX, BEUCPHUX H
3aouHbIX ¢akynpTeToB/ B.M. Haymos, JI.H. Yersipbok, I'.A. Tlanuvesa // H. Hoeropon, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.

6.3.2 Memoouueckue ykazanusn, pazpadomannuvie HI'TY

3.1. Meronuueckue PEKOMEHIAMK IO OpraHu3alydd ayAUTOpHOWU paboThl. [IpHHATEI
YuebHo-MeToamueckuM coBetoM HI'TY um. P.E. AnekceeBa, mpotokos 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 mo aucuuriuinHe. [IpuHaTel YueOHo-merogudeckum 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. NHOOPMAILIMOHHOE OBECIIEYEHUE JUCHUITJINHbBI

YyeOHBIM Tpolecc MO JUCHMIUIMHE OO0ECredYeH HEOOXOJUMBIM  KOMIUICKTOM
JUIEH3UOHHOTO U CBOOOJIHO PACIPOCTPAHSIEMOTO MPOrpaMMHOTO OOECIIEYEHUsl, B TOM YHCIIE
OTEYECTBECHHOT'O IPOM3BOJICTBA (COCTAaB IO IUCHHUILIMHE ompeaeneH B Hactosmeid PIIJ] u
MOJITIC)KUT OOHOBJICHHIO ITPU HEOOXOAUMOCTH ).

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

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

1. Koncynprantllntoc [OnekrponHslii pecypc]: CrnpaBodHas mpaBoBas cucTema. - Pexxum
noctyna: http://www.consultant.ru/.

2. Hayynas  osnextponHas  OubOmmoreka E-LIBRARY.ru. — Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DrekrpoHHas OubIMOTeYHAas crcTeMa [10BOHKCKOTO TOCYAaPCTBEHHOTO YHHUBEPCHUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

4. DneKkTpoHHO-OMONMMoTeYHast cucTeMa Znanium.com [JJNeKTpOHHBIH 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. Basvl Oanmvix Bcepoccuiickoeo UHCMUMYMA HAYYHOU U MEXHUYeCKoU UH@opmayuu
(BUHUTHU PAH) no ecmecmeenHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKmMpOHHbIU
pecypc]. - Peacum oocmyna: http://www.viniti.ru.

8. Vuusepcumemcras ungpopmayuonnas cucmema Poccus [Dnexmpounnwviii pecypc. -
Peoicum docmyna: http://uisrussia.msu.ru/.

7.2. IlepeyeHb MPOrpaMMHOr0 odecmeyeHHUs] 1 HH(POPMALMHOHHBIX CHPABOYHBIX
CHCTEM

Tabauya 7 - Illepeuensv 31eKmpoHHbIX OUOTUOMEUHBIX CUCEM

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

1 KoncynbTaHT crynenra http://www.studentlibrary.ru/

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

3 HOpaiit 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/

Taonuuya 8 - Ilepeuenv npozcpammnozo obecnevyenusn

IIporpaMmMHoe o6ecneuenne, NCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHON OCHOBE

IIporpammHoe oGecnieueHue
CBOOOJHOI0 pacnpoCTPaHEHHs

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

Open Office 4.1.1 (uneH3us
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 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (numen3us Ne
42470655)

Microsoft Office (munien3ust Ne 43178972)

Windows XP guit. Ne 65609340

Office 2007 sium. Ne 43178971

Microsoft Windows XP Professional (siutiensust Ne 43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C npennpustue 8.1 (JIMIEH3MOHHOE COTJIalIEeHHE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)

Dr.Web (zorosop Ne 31704840788 ot 20.03.17)

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

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepedeHb NpOQPecCHOHANbHBIX 0a3 AaHHBIX M HMH(OPMAILMOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecriedeH AOCTYyN (yAaJeHHBI NocTy). /laHHBIA mepedeHb
HOJUIEXHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

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

MOYKHO HalTW MOJNE3HYI AN Kypca MHGOpMalHio, B T.4.
JaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KYpCHI U T.J.

CTATUCTUYCCKUC HJIM CHPABOYHBIC

Taonuya 9 - Ilepeuenv coepemenHbIX NpPOPeccUOHANbHBIX 0aA3 OAHHBIX U
UHGOPMAYUOHHBIX CRPABOUHBIX CUCHIEM
Hocryn k pecypcy (yaajaeHHbI
Ne HaumenoBanue npogeccnonanbHoi 6a3bl AOCTYII ¢ YKa3aHHEM
" | mMaHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMBbI CCHIIKH/A0CTYI U3 JIOKAJIbHOM
CeTH YHHBEPCHUTETA)

1 baza  nmaHHBIX  CTaHIApTOB U PETNIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnekTpoHHas 0a3a  m30paHHBIX  CTaTed MO .

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

3 EIuHbI apXuB 5KOHOMHYECKHX M COLMOJIOrHYecKuX | http://sophist.hse.ru/data access.sht
JTAaHHBIX ml
baser  mamapix  HamwoHamsHOTO ~ coBeTa 11O

4 . http://www.ncva.ru
OIICHOYHOU JESITEIIBHOCTH
CnpaBoyHas MpaBoBas cucremMa .

5 JOCTYTI U3 JIOKAJIbHOM CeTH
«KoncynprantlLimtocy
WNudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JOCTYH M3 JIOKAJIbHOU CeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI JJIs1 UTHBAJINJIOB U JINIL 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,
aJlalTHPOBaHHBIE K OTPAaHWYEHUSM HX 3[0POBBS, A TAKXKE CBEICHHS O HAIMYMU 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 opranusarui» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoseamenvhule pecypcot 014 uneanuoos u auy ¢ OB3

CaeleHusl 0 HAJIMYHUH CHENHMATBHBIX
Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
TeXHUYECKHX CPeICTB 00y4YeHus
Ne NMPUCIOCO0JIEHHBIX ISl HCIIOJIb30BAHUSA
KOJIJIEKTUBHOT0 ¥ HHAMBUAYAJbHOTO
uHBaJIMIAaMu u jgunamu ¢ OB3
M0JIb30BAHUA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CIienuagIbHOE MOOUITEHOE MPUITOKECHHE -
5 OBC «Jlanb» CHUHTE3aTOp peuH, KOTOPbIH
BOCITPOM3BOJUT TEKCThI KHUT U MEHIO
HABUTAIIUH
3 OBC «¥Opaiit» BepCHsl JUIs CIa00BUIAIINX

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

Y4eOHbBIC ayTUTOPHUH IJII TPOBEJACHUS 3aHATHA 10  JUCHUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHUYECKUMHU CPEACTBAMU OOYYEHHS, COCTAB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pasiene.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHul 0Jist CAMOCHOAMENbHOIL
pabomul cmyoeHmoe no OUCyUnIuHe

HaunmenoBanue .
P —— OcHalEeHHOCTh AyIMTOPHI IlepeyeHb JIMIIEH3HOHHOTO
Ne non);emeﬂpnﬁ s MOMeEILIEeHU U NoMeleHu NPOrpaMMHOI0 o0ecre4eHusl.
B CAMOCTONTEdLHOI JJISL CAMOCTOSATEJIbHOM PexkBH3UTHI NOATBEPKAAIOILETO
paGoTs! padoThI AOKYMEHTA

1. locka memnoBas - 2 ImiT.
2. Cronbl 1abopaTopHbIe
6261 (pabouee mecto cryaeHTa) Ha 30
yueOHast ayAUTOPHS JUIs el
IIpoBeJeHUs npakTuyeckux | 3. Pabouee MecTo
¥ 1a00PATOPHBIX 3aHATHH, | mperiofaBaTess — 2 IIT.;
IPYNIOBBIX 1 4. BeiTsoxHble mKadsl - 2 1mT;

HHHBHyaIbHBIX 5. O6opynoBaHue ams
KOHCYJIbTaluH,
MIPOBEEHS Ta00PaTOPHBIX
TEKYLIET0 KOHTPOJIS U "
1 o 3aHATHUU 110 AUCIHHUIIVIMHE XUMUS:
IIPOMEXYTOYHOMI .
mKkad CyMWIbHBIN - 2 MT.,
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-metprt «ATJI-301» - 4 .,

KaJOpUMETpPHI — 4 IIT.,

BEChI aHAJIMTUYCCKUE 4 IIIT.,
quctwuitop [3-10 - 1 mr.,
KoJIOoHarpeBaTeny — 3 mr.;



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

HaumenoBanue
ayJAUTOPHUI U
Ne NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHaleHHOCTh ayAuTOpHii
noMeIeHui 1 moMemeH i
JJIS CAMOCTOATEIbHOM
padoThI

IlepeyeHb JMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.
PexBU3UTHI NOATBEPKIAKOIETO
AOKYMEHTAa

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

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

Ha0op yueOHO-HAINIAIHBIX TOCOOUH

6147
yueOHast ayJUTOPUS IS

MPOBE/ICHUS 3aHATUH
JIEKITUOHHOTO U

CEMHHAPCKOT0 THIIA,

TPYIIIOBBIX H
WHINBUAYAIEHBIX

KOHCYJIbTalluH,

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

1.Jlocka menoBast

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

4. TlepcoHanbHBI KOMIIBIOTED

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

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

6265
yueOHast ayTUTOPHS JIJIst
MPOBEJCHUS 3aHATUN
JIEKIIMOHHOTO H
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHIUBUAYAITEHBIX
3 KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST ¥
IIPOMEXYTOUHOMI
aTTectauuu (kadeapa
"IIpousBoaACTBEHHAS
0€301aCcHOCTb, YKOJIOTHS U
xumus" T. HokH##
Hogsropon, Kazanckoe 1.,
12)

1. Tocka menoBas - 1 mr;

2. Tabmuua JI.1. Menneneesa - 1
ImT.

3. PabGouee mecTo npernoaaBatess
4. PaGouee mecTo cryneHTa - 42
YelL.

9. METOANMYECKUE PEKOMEH/JIALIUN OBYYAIOLIUMCH
ITO OCBOEHUMIO TN CHUITJIMHBI

9.1. O0mme MeTOAMYECKHE PEKOMEHIAUUM s O0YyYAKIIMXCH MO0 OCBOCHHIO
AUCHHUILINHBI, 00pa3oBaTeJbHbIC TEXHOJIOTHH

JlucuuIuiiHa ~— peamu3yercsl  MMOCPEJICTBOM — TPOBEACHUS  KOHTAaKTHOM  paboThl ¢
oOyJaromuMucs (BKJIIOYas MPOBEAECHUE TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIHHON
paboThl 00yUaIOIINXCS ¥ TPOMEXKYTOUHOM aTTecTaluu.

KonTaktHas paboTa MOXKET OBITh ayIMTOPHON, BHEAYAUTOPHOH, a TaKKe MPOBOJUTHCS B
3JICKTPOHHOM WH(OPMAIMOHHO-00pa3oBaTenbHOM cpene yHuBepcutera (manee - DWOC). B
CIIy4ae TPOBEACHHS YaCcTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYAOEMKOCTh KOHTaKTHOM paboTel B DMOC sKkBHBajeHTHa
ayJIUTOpHOM pabore.

[IpenomaBanue  AUCHUIUIMHBI  BEAETCS C  MPUMEHEHHEM  CICAYIONIMX  BHJIOB



00pa3oBaTeNbHBIX TEXHOJIOTHIL:

-OaNIbHO-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,
BBITIOJIHUBIINE BCE O0s3aTeNbHBIC BU/bI 3aINITAHMPOBAHHBIX YUEOHBIX 3aHSATHH K MPOXOXKICHUIO
IPOMEXKYTOUHOM aTTecTaluu (IK3aMeHy).

PesyabraTr 00yyeHus cunrtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIepKaHre Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYACHT
HCUEPIIBIBAIOIIE, TTOCIIEIOBATEIbHO, YETKO U JIOTUYECKH M3JaraeT y4eOHbI MaTepuai; cBOOOTHO
CIpaBJseTCs C 3aJayaMH, BOIPOCAaMH M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH mporpamMMmoi 3aaaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBIEHHBIMM TpeOOBAaHUSIMU, CTYACHT CIOCOOEH
AQHAIN3UPOBATh IIOJIyUEHHBIE pE3YyJIbTAThl, IPOSBISET CAMOCTOSTEIBHOCTh IPHU BBINOIHEHUU
3aJlaHni.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €CliU
TEOPETUUECKOE COJEepKAHUE Kypca OCBOCHO MONHOCTHIO. [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;
MPOSIBIISIET CAMOCTOATEIBLHOCTD IIPH BBIIIOJHEHUH 3a/1aHUN

Pe3yabTaT 00yuyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBITOTHEHUN
3a/laHuil HEe JEMOHCTPHUpYET 3HAaHUW y4yeOHOro marepualna, JOMyCKaeT OUIMOKH, HEyBEpEeHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBITIONHSACT 3aJaHUsl, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITTOJIHEHUS OLIEHEHO YMCIIOM 0ajuIOB HUXKE TpeX MO OLEHOYHOH CHUCTeME, 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
JIENAr0TCs aKIEHThl Ha HamOoJiee CIIOKHBIE W BaXKHBIC TOJIOKEHHUS H3y4aeMoro marepuana.
Marepuansl JEKIUN SBISIFOTCS OMOPHOHM OCHOBOM JUIsl TMOATOTOBKH OOy4arommxcs K
MPAKTUYECKUM 3aHATUAM / JTaOOpaTOPHBIM paboTaM W BBITIOJHEHUS 3aJaHUN CaMOCTOSTETHLHOU
paboThl, a TaKKe K MEpONPHUATHUSIM TEKYIIEro KOHTPOJIS YCIEBAEMOCTH W TPOMEKYTOUHOM
aTTECTAIMU 10 TUCIHUIIINHE.

B Xxome neKIMOHHBIX 3aHATHI PEKOMEHIYeTCs BECTH KOHCIEKTHPOBaHHE YUeOHOro

MaTtepuana.

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
NPOBOJIUTH NEPBUYHbIC HAy4HBIE HccieqoBaHusA. B maboparopHbie pabOThl BBEJCHBI AJIEMEHTHI,
NOBBIIAIONINE MHTEpPEC CTYIAEHTOB K HMM M MX IIO3HaBaTeNbHYIO aKkTUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSPHONH MacChl JKBHUBaJIeHTa MeTayia" ONPEAeNseTcs HE TOJIBKO
SKBUBAJICHTHAss Macca (JUTEpaTypHBIA BapuWaHT), HO W aTOMHas Macca MeTtauia. B pabore
"OnpezneneHue TEIMIOBOrO H(PQeKTa peakuu’" TErmI0eMKOCTh KaJOpUMETpa OIpeneNseTcs



METOJUYECKH OoJiee TPaMOTHO, Y€M 3TO OIMCAHO BO BCEX JIA0OPATOPHBIX MPAKTUKyMaX, a B
pabore "CKOpOCTh 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 AJIEMEHThHI HAYYHOT'O UCCIIEOBAHUS, KaK-TO:

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

0) 00BACHUTH MPOTEKAaHUE 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 KaXKaoi 1abopaTOpHOU paboTe CTYACHT JIOJDKEH HAa4aTh C O3HAKOMIICHHUS C
IUTAHOM 3aHSATUS, KOTOPBIN OTpa)kaeT CoJepKaHUE MPEJI0KEHHON TEMBI.

[Tocne BbIMOTHEHHS Kaxa0i JabopaTopHOW 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 4YacTh pabdoThl U
CTENEeHb COOTBETCTBUSA PE3YIbTATOB PabOTHI 3aJaHHBIM TPEOOBAHUSIM;

— Ka4ecTBO O(OPMIICHHSI OTUETa 0 padoTe;

— KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3alIUTE PAOOTHL

9.4. MeToauueckue YKazaHusgs 10 OCBOCHHIKO [JUCHMIIVIMHBI Ha 3aHATHUAX
CEMHUHAPCKOI'o TUIIA

[TpakTrueckue 3aHsATHS HaMpaBieHbl HAa (POPMHUPOBAHNUE HABBIKOB PEIICHUS MTPAKTUUECKUX
3a71a4, MPUMEHSS IIOJYYEHHBIE TEOPETHUYECKHE 3HAHUS, a4 TAaKXKE HABBIKOB CaMOCTOSTEIbHOU
paboTHI O/1 PYKOBOACTBOM ITpenoaBaTels.

Ha mpaktuyeckux 3aHATHUAX NTPOBOAMUTCS PELICHUE PACUETHBIX 3a4a4 U YIPAXKHECHUU B
nporecce npopadoTKU HanboJiee CIOKHBIX B TEOPETHYECKOM IUIaHE MPOOJIEM M MPOBOASATCA B
Tpex gopmax:

1. yCTHBIN ONPOC CTYAEHTOB MO0 KOHKPETHON TEMATHKE MPAKTUYECKOTO 3aHATHUS;

2. pelieHue U 0ObSICHEHHE THUIIOBBIX 3a/1a4 110 JTaHHOH TeMe;

3. camocTosiTeNbHas paboTa CTYJAEHTOB C MCIOJb30BaHUEM YyUEOHBIX MOCOOUH, JIEKIUH U
KOHCYJIbTALIMH MTPENOJABATEINS IPU BBIITOJIHEHUH UMU KOHTPOJIBHBIX 3aIaHH.

9.5. MeToanyeckue yKa3aHHus M0 CAMOCTOSAITE/ILHOM padoTe 00yualomuxcs

CamocrosTenbHass paboTra obecrneyuBaeT MOATOTOBKY OOydaromerocs K ayIuTOPHBIM
3aHATUSAM M MEPONPUITHSIM TEKYILIEro KOHTPOJS M MPOMEKYTOUHOM aTTeCTallud MO U3ydaeMou
auctuIinHe. Pe3ynbTrarel 3TOW MOATOTOBKH TPOSIBISIOTCS B aKTUBHOCTH OOYYaromierocs Ha
3aHATHSIX W B KayeCTBE BBIMOJIHEHHBIX MPAKTHUYECKUX 3aJaHUi U Apyrux ¢GopM TEKYIIEro
KOHTPOJISL.

[Ipu BBIMONTHEHUU 3alaHUN IS CAMOCTOATEIHHOUW pabOThl pEKOMEHAYETCS MpopadoTKa
MaTepUAJIOB JIEKIIMH MO KAXKIOW NPONACHHONM TeMe, a TakKe H3YyUYECHHE PEKOMEHIYeMOUH
JTUTEPaTyphl, IPEACTABICHHON B pa3zzaene 6.

B mpomecce camocTosTenbHOW pabOThl MPU WM3YUYEHUU TUCIHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIEHUATM3UPOBAHHBIX AYAUTOPHSIX I CaMOCTOSTEILHON pabOThI
(ykazano B Tabm. 11). B aymuropusx wMeercs JOCTyNm uepe3 HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTEpHET» K AJIEKTPOHHON HMH(pOPMAIIMOHHO-00pa30BaTeIbHON
cpene yauBepcutera (OQMOC) u anektponHoit onbnuoteunoit cucreme (3bC), rie B 31eKTpOHHOM



BUJIC DPACIONIATalOTCs Y4eOHbIE M Yy4eOHO-METOAWYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
UCTIOJIb30BAHBI JIJIsl CAMOCTOSITEIbHON PaOOTHI TPH U3yYEHUH JUCIUIIIHHBL.

Jnst oOywaromuxcst 1o 3a0uHoil popme oOydeHus caMocCTOsITEeNbHAs paboTa sBiIsETCA
OCHOBHBIM BHJIOM Y4€OHOH JeATEILHOCTH.

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
npenoaasarens) U3 metonauueckux 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 konTponbHyto pabory Ne 2 BXOZST BOIPOCH IO CHEAYIOIIMM TEMaM: CIIOCOOBI
BBIPOKEHHS KOHIICHTPALMM PACTBOPOB M CBOMCTBA PacTBOPOB 3JIEKTPOIHUTOB: Bapuant 1-30 (mo
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, nuHAMBUAYaIbHBIE 33JaHUS U 33]Ja41 [IPEJICTABICHBI B METOAMYECKUX yKa3aHUSIX
K IPaKTHYECKUM | J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBineHHbIX B 11. 6.3.

Ilpumepvt munoswvix 3a0anuil:

10.1.1. TunoBsbIe 3a1aHNSA K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM

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

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

THUITIOBBIE 3AJIAY:

1. Bo CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh MPSIMOH peakiuu
(peaKIMIo CYMTATh JICMEHTAPHOW) TIPHU U3MCHEHUH JTaBJICHUS B N
pas?

a) 2C(tB) + Ha(r) 2 CoHa(T);

0) 2CO(1) + O2(1) 2 2C0Oy(1)

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

r) 2NO(T) + Clz(r) 2 2NOCI(T)

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

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

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

Ha(r) + I2(1) = 2HI(r) Bo3pocina B 100 pa3?

3. Peaknus umer mo ypaBHeHuio 2NO(T) + Oy(t) 2 2NO,(r). HauanbHble KOHIIEHTpALUU
pearupytomux BemectB Obutn [NO] =0,8 monb/m; [O2] = 0,6 Monb/n. Kak U3MEHUTCS CKOPOCTh
pEaKIMK, €CJIM KOHICHTPAIHUIO KUCIOopoaa yBeIUduTh 10 0,9 MO/, a KOHIEHTPAIMIO OKCHIA
azota 1o 1,2 mons/n (T=const)?




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

5. Cxopocts peakruu 2NO(T) + Oz(r) 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 NyO4(r) mpu HEKOTOpO#l Temmeparype
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

2,8?

9. Onpenenute TemnepaTypHblid KO3G(HUIUEHT CKOPOCTH

peakiuu, eciau TpU MOHWKECHHH TeMmImeparypbl Ha 45° peakuus 3aMmeminack 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;
x) 35k ]>x/Monb; 3) 40k x/Monb; ) 45K/ MOb.

13. [l cnenyrommx oOpaTHMBIX ITPOIIECCOB:

a) Na(1) + 3H,(r) 2 2NH3(T)

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

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

r) CO(r) + H2O(r) 2 Ha(r) + CO2(1)

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 mexay K u K, npu 25%C;

3) Ucnonb3yst TaGIUIIbI TEPMOJMHAMUYECKHX BEINYMH HalWTH 3HaueHue K,

14. Tlo KAHHBIM 3HAYCHHSAM KOHCTAHT pABHOBecHs HalTh 3HadeHms AG® XuMmdecKux
peaKkui.

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

15. Jlns peaxuun Hy(r) 2 2H(r) K, = 1,52:107 npu 1800K u K, = 3,10-10° npu 2000K. Ha
OCHOBaHUU 3THUX JaHHBIX onpeaenuTs 3Hak AH peaknuu. ( AH> 0 niou AH<0).

16. Peakums  XJOpHpPOBaHUST ~ MOHOOKCHIA  yIWIepoja  TNPOTEKaeT IO  CXEeMe:
CO(r) + Cly(r) 2 COCly(r). Ucxonusie xonuentpaiuun CO u Cl, ObutH, COOTBETCTBEHHO, 0,5 U



0,2 MOnB/11. BEIUHUCANTh KOHIIEHTPALUK BCEX BEIIECTB B MOMEHT BPEMEHH, KOTJa KOHIIEHTPAIUs
xjopa ctaia 0,1 Moib/m.

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

18. MoaucThlit BOAOPOI IPH HArpeBaHUM Juccormupyet mo ypaBHenuto 2HI (1) 2 Ha(r) +
Io(r). IIpu Hekoropoii Temrepatrype K. = 1,64. Paccuntars konmmuectBo 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. Cxonapko MoJiei T1oKcH1a yriaepoaa 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 yriiepoja B MOMEHT paBHoBecus s peakiuu FeO(tB) + CO(r) 2 Fe(t) + COx(1),
eciu pu T=1273K K= 0,4.

21. Ilpu 630C K= 1,27 nna peakuuu 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 (1B) 2 2Ag(TB) + 1/204(T)
AHozgg = 32,2 x/Ix. Kak ckaxeTcs Ha KOHLIEHTPALIMU KUCJIOpoAa HaJl TOBEPXHOCTHIO TBEPIOM
¢a3bl: a) BBEIEHUE JIONIOJHUTENBHOT0 KomdyecTBa Ag,O; 0) MOBbIIIEHNHE TEMIIEPATYphI?

24. JIns peakuuu 3Fe(TB) + 4H,0(1) 2 FezO4(1B) + 4Hy(T) AH5 = -148,4x JIx. YKa3arb, KaK
OyJIeT CKa3bIBaThCS Ha KOHIIEHTPAIUY BOJIOPOa B PABHOBECHON CMECH: a) TIOBBIIIICHHE
TeMIepaTypsbl; 0) yBenuueHue oOIIero NaBleHus; B) YBEJIMUEHHNE BECOBOTO KOJIMYECTBA JKeTe3a; T)
BBEJICHUE JIOTIOJHUTEIILHOTO KOJMYESCTBA BOASHOTO Mapa; J1) KaKk COOTHOCSTCS YHEPTUU
aKTUBAIMK IPSIMOTro U 00paTHOro mporecca?

25. Jlana obparumas peakius: 4HCI(r) + Oy(t) 2 2H,0(T) + 2Cly(1) AH%05= -112,24 x]JIx. Kax
MOBJIUSAIOT Ha PABHOBECHYIO KOHIICHTPAIIMIO XJIOpa CIEAYIONUE 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 2NHj3(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
CMECTHTCS PaBHOBECHE

IIPH MTOBBIIICHUHN TEMITePaTyphl?

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

0) 2Mg(tB) + O2(r) 2 2MgO(TB);

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

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

I[) N204(F) 2 ZNOQ(F)

28.Mcnonb3ys TabaMuHbIEe JaHHBIE, pACCUUTATh AH%qs , 11 ¢ 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 2HBI1(T)

1) C(rpadut) + 2H(r) 2 CHy(T)

1) Ca Ha(r) 2 C, Ha(r) + Ha(1)



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

OmnpenesieHne 3KBUBAJIEHTHOH Macchl MeTaJLIa
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 coenaeHusx 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 maeansHoro rasa npu 25 °C u nanennn | aTM, Macca ero
SKBHBaJIeHTa — 29,65 r/Monb. UeMy paBHBI BaJI€HTHOCTh W aTOMHAas Macca MeTajla, Kakoi 3TO
Merami?

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 COAEPKUT 65,2 % (Macc.) MbIIIbsIKA,
a apyroit — 75,7% (macc.) mbimibsaka. OnpenenuTb KBUBAJICHTHBIE MAacChl MBIIIbSIKa B 000MX
ciydasix. Hammcats pOpMyITbl COOTBETCTBYIOIINX OKCH/IOB.

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

13. Kak onpenenuth SKBHUBJICHT OKCHAA, €CIM W3BECTEH DJKBUBAJCHT JJIEMEHTA,

COEJIMHMBIIETOCS C KUCTOPOAOM?

14. JlaTe onpeaeneHus: 5KBUBAJICHTA YJIEMEHTa, KBUBAJICHTHON MacChI.

15. HaiiT sxBUBasIeHTHYIO0 Maccy Mapranna B coenquHeHuax: Mn(OH)a; KoMnOg; MnSOg.

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'PYHIIOBOI'O OBCYXJIEHUA HA
JIEKIITMOHHBbIX 3AHATUAX:

1. Kak 3aBHCHT CKOPOCTh XUMHUYECKOW PEAKIIUU OT KOHLIEHTPALMU PEarupyIOIINX BEIIECTB
JUISL CTTIOKHBIX PEAKIIU?

2. Hanmumure nuddepeHnnanbHoe KHHETHYECKOE YPaBHEHNE PEAKITHH.

3. Yro Ha3bIBAIOT MOpAAKOM peakuuu? Kak 3KCIEepUMEHTaNbHO ONPEAEISIOT MOPSAIOK
pEaKuu 1Mo 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 moueMy 3aBHUCHUT CKOpPOCTb peakuuu OT TemnepaTypbl? Hanumure ypaBHEHHE
Appennyca. KakoB Qusnueckuii cMBICT KOHCTaHT ypaBHeHHs? Kakuwe sKcriepuMeHTaIbHbBIE
JaHHbIE HEOOXOUMBI [T 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 COCTOSHUSI CUCTEMBI,
4) myTH NPOTEKAHUS PEaKIUH.
B xoJze peakuuy MpouCXOQUT BBIIEIEHUE Ta3a — CUCTEMA PACIIUPSIETCS, IPU OTOM €€
1) suTpomnus ymensinaercs (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)+ 02(1"):2803(1");
3) Ix(r)+ Ha(r) = 2HI(1);
4) 3H2(r)+ Na(r) = 2NHj3(1).
Peakius mpoTekaeT caMOIIpOM3BOIBHO NPU TeMneparype Huxke paBHoBecHou ( T<T)), B

cJIydac eCiin

8.

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



9. B cucrteme HeT paBHOBECHS, PEAKIIMS HE BOZMOXKHA MPH JIF000I TeMIeparype B cirydae
ecimn
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<0.
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 siBisieTCst 9K30TEPMUUYECKOM, €CIIN
1) AH<0;
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 PpAaBHOBECHUH, €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. DHTpOMHS CUCTEMBI YMEHbBINIACTCS TPU
1) kpucTaLIM3aIHH;
2) MJIaBJICHUU;
3) BO3TOHKE;
4) pacTBOpEHHH.
16. Peaxuns mporexaer no ypasHenuto 2 HClyy + Cagy = CaClyyy + Hagy. Cxompko momneit
HCI Bcrynuio B peakiuto, eciu Boiienuinoch 152,88 k/Ix Teria?
1) 1 mounp;
2) 0,25 mob ;
3) 0,5 mounb; 4
4) 1,5 mob.
17. Duranenus obpazoBanusi FeOcocraBnser -265 k/[x/Monb. CKONMBKO TETUIa BBIACITHUTCS,
eciu obOpasyercs 144 r okcuna xenesa’?
1) 132,5 x/Ix;
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(r) =2 Fe(K) + 3 COz(r) paBeH
1) AH%p = - 240,18 kJIx;
2) AH xp = 240, 18 xJx;
3) AHxp = 340 kJx;
4y AH xp = - 226,9 kJIx.
19. OuTponus cucremsl B xoae peakuu NayCOj3i) = NaxO ) + COy() yBemnuuBaercs, T.K.
1) o6pasyercs ras;
2) peakuusi caMOIIpOU3BOJIbHAS;
3) obOpa3yercst OKCU HATPHS;
4) 0oOpa3yroTcs JiBa OKCHIA.
20. Onpenenute TemnoBoi 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 HpPOTEKAeT
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. Peaxius C(rpagur) + CO2(r) =2 CO(T) npu cCTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AG%p = - 257,4 xJIx;
2) AG%kp = 257; kJIx;
3) AG%xp = 120,2 JIx;
4) AG’p = -120,2 xJIx.
23. Peakius SIBISI€TCS S9HIOTEPMHUUECKOH, €CITU
1)AH<O;
2) AG<O0;
3) AH>0;
4) AS>0.
24. TIlomy4yenue nuHKa uaet no peakuun ZNOw) + Cupagur)y = ZNw) + CO(py. Cronpko Tera
MOTJIOTUTHCS, pU 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. Haiitm sHTanbmuio
o0pa3oBaHus OKcuaa cepedpa AHOOGP(AQZO).
a) — 20,5 xJIx/monb;
0) 31,6 xJIx;



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. Onpenenure n3MeHenue >Heprun ['mb66ca peakuun CHary + 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/, BO3SMOXKHO;
B) AGoxp = - 43, 8 k/I>x/M0JIb, BO3MOXKHO;
T) AGOXp = 45,5 x/Ix, HEBO3MOXXHO
28. Ompenenurte M3MEHEHHE dHepruu [ 'mOOca M HampaBJICHHWE MPOTEKAHUS PEaKIMH TPU
cTaHAapTHBIX yelnoBUIX. MNOyy + 2Cpagur) = MN + 2 COp.
a)AG’xp= 192 k]I B 06paTHOM HAIIPABICHUN;
0) AGOXp =— 192 x/Ix, B mpsIMOM HarpaBJICHUU;
B) AG’xp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABIICHHH;
r) AGOXp =—259 x/Ix, B IpsIMOM HaIlpaBJICHUU.
29. Peakuus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COyy. Onpenenure
M3MEHEHHE SHTPOIMH IIpH CT.y. OGbICHUTE XapakTep n3MeHeHus AS’xp.
a) ASOXp = 360,82 JIx/K; yBenu4uuBaeTcs ,T.K. BBIJIEISIETCS ra3;
0) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercsi KpeMHHUIA;
B) ASOXp =-360,82 /K ymenbiaercs, T.K. 00pa3yroTcs 60s1ee IpocTbie MOJIEKYJIbI;
r) AS’xp =0 J/K He H3MEHsIeTCs, T.K. He H3MEHSCTCS KOJTMYECTBO BEIIECTBA B XOJIC
PEaKIm.

10.1.5. TunoBple 3agaHus JJI KOHTPOJbLHONH PadoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHOMEPHOCTH IMPOTEKAHHUS PEAKIIA»

Bapuant Nel

Has peakunu 2CO¢y + 2H, ) = CHy(y + CO2 () OnpeiennTs:

1) rOMOreHHOM UM TeTEPOTeHHOM SABIISIETCS JaHHAsI CUCTEMA;

2) TermoBoi 3P GEKT peakIuu; IK30- WK YHIOTEPMHUIECKON OHA SBIISETCS;

3) reruoBoii addexT peakiuu B pacuere Ha 67,21 CO;

4) u3MeHeHue BHyTpeHHel sHeprin cucteMbl (AUsgs);

5) HanpaBieHUE NMPOTEKaHMs Mpoliecca NPy cTaHAApTHBIX ycnoBuax U 1000K;

6) BO CKOJIBKO Pa3 M3MEHUTCS CKOPOCTb MPSMOW peakluu IMpH TMOBBIILIEHUU JAaBJIEHUS B 2
pasa;

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

8) 3anuIIMTe MaTeMaTHYeCKHE BeIpakeHUst KOHCTaHT K, u K; kakoe cooTHomenne mexay K
1 K;

9) paBHOBECHbIE KOHIICHTPALIMM BELIECTB, €cii HaudajdbHble KoHueHTpauun CO u Hp
coOTBeTCTBEHHO ObLIM paBHBI 0,2 u 0,4 MONB/I U K MOMEHTY paBHOBecHs Hpopearuposano 20%
ucxonnoro konuyectsa CO. OTBETH 000CHOBATH.



Bapuant Ne2

Hust peakunu CaCOs) = CaOgg+ CO;y(ry Onpenenurs:

1) 3K30- WK SHIOTEPMUYECKOMN SIBIISETCS JaHHAs PEAKIIMS;

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

3) ¢ yBeNMYEHHUEM WM YMEHBIIEHHWEM OSHTPONUH TPOTEKAET MPOIECC; 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) MpHU yBeNu4eHUH BecoBoro konndyecrsa CaCOs.

7) 3anuIuuTe MaTeMaTudeckue BeIpaxkeHus KOHCTaHT K, u K¢ n cootnomenusa mexny K, u K;

8) BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTH MPSMOI peakiiuy Mpy MOBBIIICHUH JaBJICHUS B 5 pas;

9) sHeprus aKTUBALUU MPSMON MIIM OOPAaTHON peakuy 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) oSHTaNbNUHHBIA WIM SHTPONUUHBI (QakTop OYyIeT ONpenessiouMM B HaMpaBICHUU
npotekanus mpoiecca npu 298 u 1000K;

5) TOMOTEHHOM WJIM TeTEePOTEHHOM SBIISETCS JaHHAS CUCTEMA,

6) B KaKOM HAIPaBJICHUH CMEIIAeTCS PAaBHOBECHE MPOIIecca MPU HArPEeBAaHUU; YBEITUIHBACTCS
WJIM YMEHBIIAETCS MPU ATOM KOHCTAaHTa PAaBHOBECHS PEAKIUY;

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

8) 3anuIUTe MaTeMaTHYeCKHe BoIpaxkeHUs: KOHCTAHT K, u K; cootnomenne 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 U K MOMEHTY paBHOBecus npopearuposaiio 40 %
ucxonanoro konuuectsa CO.

OTBeTh 000CHOBATH.

Bapuant Ne4

Jns peakind 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 Kkakoro (axkTopa, ODHTAIBMUHHOTO WJIM DHTPONMUUHOTO, BO3MOXKHO
CaMONPOM3BOJILHOE MPOTEKAHNE PEaKIK B IPSIMOM HAIPaBICHUU IIPU 3TUX TEMIIepaTypax;

5) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh MPSIMOM pPEaKIMU MpU MOBBIIIEHUH JABICHUS B
CUCTEME B 2 pa3a;

6) 3anuIuuTe MaTeMaTu4eckre BeIpaxeHus KOHCTaHT K, u K¢; cootHomenne mexny K, u K;

7) B KakOM HallpaBJICHUH CMECTUTCSl PaBHOBECHE PEAKIMU TIPU TOBBIIICHUU JABJICHUS,
M3MEHUTCS JIM IIPU 3TOM KOHCTAHTa PaBHOBECUS peaKIiH;



8) KaK BJIMSET MOBBIIICHUE TEMIIEPATypPhl HA CMEILIEHUE PAaBHOBECHSI IIPOLIECCAa U HA BEINYUHY
KOHCTaHThl PAaBHOBECHST;

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. Onpenenuts:

1) TeroBoit ekt peakunm;

2) CKOJIBKO TeIlIa BBIACIUTCS WM MOTJIOTUTCS a) mpu obpazoBanuu 1 moms 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 HampaBlIiEHUH CMEIAETCs] paBHOBECHUE Mpoliecca Mpu HarpeBaHnuu. Kak usmensercs
IIPU 3TOM KOHCTaHTa paBHOBECHSI?

7) BO CKONBKO pPa3 M3MEHHUTCS CKOPOCTb MPSIMOW pEaKIUH IMpU TOBBIIICHUU IABICHUS B
cucreMe B 3 pasza; UBMEHUTCS JIM IPU ’TOM KOHCTAaHTAa PAaBHOBECHSI PEAKITUH;

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

9) KOHCTaHTy paBHOBECHUs peakluu, eciim 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
JMCHUILINHE

DK3aMeH TPOBOJUTCS B TECTOBOM M YCTHO-NIMCBMEHHOW (opMe MO BCeMy MarepHuany
M3y4aeMoro Kypca «XHuMHUN»

DK3aMeHAI[MOHHBIN OUJIET COEPKUT 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. DIEeKTPOXMMHYECKHE METO/IbI 3aIIUTHl METAIJIOB OT KOPPO3HUH: IPOTEKTOPHAS, KATOAHAS,
aHOJTHAS.

3. HcxoaHble KOHIIEHTpAIMU a30Ta U Bojgopoaa B cucteme N, (1) +3 H; (1) <2NHj; (1) 66utn [N,]=
2 monw/11, [H,]=8 Monw/11. K MomenTy paBHOBecHs mpopearupoBaiio 10% MCXOAHOTO KOJINYeCTBa
azoTa. Beraucnute naBneHne ra3oBoi cMecu B MOMEHT paBHoBecus mipu 500 K.

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

5. ByayT M mpoTeKaTh peakiiui MEX/y paCTBOPaMH CIECIYIONIMX 3JICKTPOJIHTOB:

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

Kagheopa T15IuX D9K3AMEHAIIMNOHHBIU BUJET N2
Hucyunauna Xummsi
1. JIBoiicTBeHHas IMpHUpoaa MIEKTpoHa. BomHOBas GpyHKIHsI. DIIeKTpoHHOE 00J1aK0. ATOMHAS

o’y oy 0w  8x’m,
2 T 2T 2T [E -U ]‘/’
ox® oy- oz h

2. 3aLL[I/ITa MCTAJIJIOB OT KOPPO3HHU. 33H_[I/ITHBIC TOKPBITHA. KaTOI[HBIC 1 aHOAHBIC MMOKPBITHUA.
3. DK30- WK SHIOTEPMHUYCCKOM SBJISCTCS PEaKIUs pas3aoKeHHsI IEPOKCHIAa BOAOPOIa

opbutans. Ypasuenue lpeannrepa



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

4. DHeprus akTUBaluu mpsamoro mnporecca H, (r) + J, (r) <2HJ(r) pasua 166,3 x/Ix/Monb, a mis
obpatHoro mporecca — 182,9 x/[x/Moinb. Paccuntats AH™ XUMHUYIECKO# peaKITi.

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.
Ouepreruyeckue ypoBHU. OCHOBHOE M BO30YKIEHHOE COCTOSIHUE 3JICKTPOHA.

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

3. Bo3MmoxHO U ony4yeHue kapOuaa Kalblus MPH CTAHAAPTHBIX YCIOBUAX MO PEAKIIUU

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

4, 1yt 5K30TEPMHUYECKON peaKIuu (AHO<O) 250, (r) + Oy(r) < 2S0;3 (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 T1BInX D9K3AMEHAIIMOHHBINA BUJET N 4
Hucuunauna Xumus

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

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

3. Ompenenuth AHOX,p_ nepexojia rpadura B aiMas, €CJId U3BECTHHI TETIOBBIE A (PEKTHI
peakmmit  C(anmmaz) +O(r) =COy(r), AH® = -395 x/[x/monb; C(rpadut) +O2(r) =COx(T),
AH°= -393k]I>x/MOb.

4. Jnst peakiuu CO (1) +Cl, (1) < COCI; (r): 1) 3anmcaTh MaTeMaTH4ecKOe BBIPAXKEHHUE
wi Ky K,

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

5. Kakyro cpeny (Kuciyro, HEUTpaTbHYIO HIIM HIEJIOYHYIO) UMEIOT pacTBOphI coseit NayS,
KC1, LiHS, K3PO,4 ? Hanummre MOJEKyIIpHbIC ¥ HOHHBIE YPaBHEHHS PEaKIUil THAPOIH3a.

Kageopa 1IBIunX DK3AMEHAIIMOHHBINA BUJET NS5

Hucyunauna Xummsi

1. MarnutHOE KBaHTOBOE unciio. [IpocTpaHcTBeHHas opueHTanus opourtanu (S, p, d).
[ToHSTHE «BBIPOKICHHOCTH MTOTYPOBHSI.

2. Kuneruka snextpoxummuueckoil kopposuu. [laccuBarus metamioB. BiausiHue npupost
3aIUTHBIX IUIEHOK ¥ pH-Cpepl Ha CKOPOCTh KOPPO3UH METAIIIIOB. AHOJ/IHBIC YCKOPHUTETH
KOPPO3HH.

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

4. Ompenenutp MEMEHT, eCIH OH HaXOAUTCS B 4 IEpHOJIE U aTOM B HEBO30YKIEHHOM

COCTOSIHUM MMEET CIUH 2,5. YKa3arh ero nojoxeHue B rpymnie u noarpymnme. Hazpare
3JIEKTPOHHOE CEMEMCTBO.

5. Omnpenenutp koHCcTaHTy Auccounanuu HCN, ecnu B 0,06 M pactBope o= 1% 10,



Kageopa NIBIuX 3K3AMEHAIIUMOHHBIA BUJIET N 6

JHucyunauna 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) + O, (r)? Onpenenuts TermioBou ddext
peakiuu, eciiu oopasyercst 67,2 1 KUCIOpoaa.

4. QOOpa3yercs 1 0CaJ0K TPYJTHOPACTBOPUMOTO COSAMHEHUSI IPH CMEITUBAHUU PABHBIX
o6wsemoB 0,0002 M pactopoB AGNO3 u NaySOg.

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

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET N 7

JMucuunauna XuMus

1. Teopus BaneHTHBIX cBsi3ed. [ muOpuan3anus arToMHbIX opoutaneit. Tumnsl rudpuU3anuy -
sp, sp?, sp®, spd, spd®.

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

3. PaccuuTaTh KaKoe KOJIMYECTBO TEIUIOTHI BBIACTUTCS IIpH cropanuu 1 1 H,S mo peakium
2 H3S (1) + 3 O2(1) =2 H20(1) + 2 SO(T). Kak mpu 5TOM U3MEHUTCS BHYTPEHHSS YHEPTUS
CUCTEMBI?

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

5. MHcxonnsie koHnenTpanuu okcuaa azota(ll) u xmopa B cucreme 2 NO(T) + Cly(r) = 2 NOCI(T)
COCTaBIISIIOT cOOTBETCTBEHHO 0,4 Moub/1 1 0,3 MOJIB/T. BEIYUCTUTE KOHCTAHTY PaBHOBECHS, €CITH
npopearupoBaiio 40% azota. Kak npu 3TOM U3MEHWIOCH JaBIICHUE B PEAKIIMOHHOM cocyie?

Kadgheopa 115I3uX DK3AMEHAIIMOHHBIA 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 KUCJIOpo/a,
10 ecTh |;° < Ilo.

4. Paccuurtath KoHCTaHTY paBHOBecus K. peakuuu C (rpadut) + 2Cl, (r) = CCl, (1), eciiu ucxoanas
KOHIICHTpaI[Ks XJIopa cocTanisiia 4,2 MOJIb/J1 1 K MOMEHTY paBHOBecus ipopearupoBaiio 40% ero
KonuuecTBa. PaccunTaTh, Kak U3MEHHUTCS IPU 3TOM JIaBJIEHHE B PEaKIIMOHHOM COCY/IE.

5. Tlo tabnnunapiM naHHBIM [P KOMIIOHEHTOB ONpeneauTh HAaNpaBIeHUE PEAKII HOHHOTO OOMEHa
CdS + Hg(NO3)2 — Cd(N03)2 + HgS

Kagheopa T15IuX DK3AMEHAIIMOHHBINA BUJET N9

Hucyunauna Xumust

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

2. Dnextponu3. Karon. AHon. Dnexkrponusepsl. DnekTpoius ¢ auadparmoil. [locnegoBareasHOCTD
JIEKTPOAHBIX IIPOLIECCOB Ha KaToJle U aHOJE.

3. C yBenmueHHEeM WM yMEHBIICHHEM SHTPOIHMHU MPOTEKAET MpoIiecc 00pa3oBaHus XJIOpUIa JKere3a

(I1T) u3 mpoctsix BemecTs Fe(k) + ¥,Cly(r) = FeCly(k)? Cnoco6CTBYeT i MOBBIIICHUE
TeMIIepaTypsl NPOTEKaHUIO JAaHHOTO Mpouecca?



4. Peakuust mpoTeKaeT 1o ypasaeHmno Ag,0(k) = 2Ag (k) + /,0,(r). Onpenennts HapaBIeHHE
CMEIIEHUs paBHOBECHSI MPoIecca MPH MOBBIMICHUS JaBiieHns. Kak BiIuseT MOBBIIICHNE
TeMIIepaTypbl Ha CMEIIEHUE PABHOBECHS PEAKIINU (AH°>0)’?

5. OmnpeaenuTs THII TUAPOJIN3a U KHUCIOTHOCTH pacTBOpoB coieit: NaNO,, Cr(NO3);, CH;COONa,
CUFz.

Kageopa T1BIuX DK3AMEHAIIMOHHBIA BUJET N 10

Hucyuniuna XumMus

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

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

3. C yBenmu4eHUEM WM YMEHBIICHUEM SHTPOIHUH MPOTEKAIOT MPOIECCHI:

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

4. Peaxnus npotekaet no ypaBHenuto CO (r) + HyO (r) & CO, (r) + Hz (7).
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. OcCHOBHbBIE 3aKOHBl XHMHUHU (COXpaHEHHE MaccChl, IOCTOSHCTBA COCTaBa, HKBHUBAJIEHTOB.
["a3oBbIe 3akoHBI (ABoraapo, MenneneeBa-Knamneiipona). [lapuuansnele naBneHus ra3zoB. 3aKoH
SKBUBaJIEHTOB. OCHOBHBIE MOHATHS XUMHUU (aTOM, XUMHUYECKUN AJIEMEHT, 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. TerioBele 3¢dextsl peakmuid Qv u Qp. DHI0O - U
HK30TEPMHUECKUE PEAKIIUH.

Cranpaptabele ycnoBusa. CranmapTHble cocTosiHMS. CTaHAapTHBIE SHTAJIBIUN O0pa30BaHMA
MPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJIUHAMUYECKASI BEPOSTHOCTD.

3akoH ['ecca u ero cnencreusa. Tepmoxumuyeckue ypaBHeHUs. PacueT TernoBbix 3¢ dexron
XUMUYECKHUX peakuuii. DHTpomnusa. BTopoil 3aK0H TepMOAMHAMUKH. Y CIIOBHE CAMOIIPOU3BOJIBHOIO
IIPOTEKaHUs NPOLIECCOB U TEPMOJUHAMHUECKOE PABHOBECHE B M30JIMPOBAHHON CHCTEME. DHEprus
['nG6ca. YcnoBusi camMONpPOU3BOJIBLHOTO MPOTEKAaHUS MPOLECCOB M PAaBHOBECUS 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
aKTUBAIMHU C TETUIOBBIM 3 dexTom. OOpaTumMblie U HEOOPATHUMBbIE MPOLIECCHI. Y CJIOBUS W3MEHEHUS
HaIpaBJeHUs OOpPaTUMBIX XUMHUYECKHX PEAKIUNA. DHTATBIMUNWHBIA W SHTPONUNHBIN (DaKTOPHI.
Temmnepatypa uaBepcun peakiuu. CBsi3b cTaHAapTHOU dHeprun [ mb60ca peakiuu ¢ ee KOHCTaHTOU
paBHOBeCHsl. 3aBUCUMOCTbh KOHCTaHThI paBHOBecHs OT TemmepaTypsl. CTaHmapTHas cBOOOIHas



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

3. Kuneruka xummuueckux peakiuil. CpeaHsii ¥ MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
TFEeTEPOreHHBbIX pEAaKUUi. 3aKOH JAEMCTBUSA Macc. 3aBUCHUMOCTb CKOPOCTH OT KOHLIEHTpaluu
pearenToB. llopsaku peaknuu. KoHcTaHTa ckopocTu. OHEprus axkTUBAllMU  IIpolecca.
AKTUBHPOBAaHHBI KOMIUIEKC. AKTHUBHBIE MOJIEKYNbl (pacrpenencHue MakcBemna). DHeprus
AaKTUBALIMU, MIEPEXOJHOE COCTOSSHUE WM aKTHUBUPOBAHHBIM KOMILUIEKC HA MPUMEPE OJHOCTATUMHOU
peakuuu. BiusHHe TemiepaTypbl Ha CKOPOCTh XMMH4YecKou peakumu. IIpaBuno Bant-I'odda.
VYpaBHenue AppeHuyca. DHEprusi aKTHBAIMM M NPEIIKCIOHEHIMAIBHBIA  MHOXHUTEIb - MX
¢buznveckuii cMbica. ['OMOTeHHBINM W TeTepOoreHHbIN KaTanu3. ['OMOTreHHBIN KaTanu3. BnusHue
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€TEPOTreHHOIo Karainu3a. BimsHue katanuzatopa Ha E,q M CKOpPOCTH HpsIMOM U
oOparHoit peakuuil. IlpuHinun mnoaBuxkHOrO (AUHamMuueckoro) paBHoBecusi Jle-lllarensbe.
OOparumble peakuuu. 3akoH JAeiicTBUS MacC M KOHCTaHThl paBHoBecus K. m K, . Ux
COOTHOIIIEHUE JJIsi TOMOTEHHBIX ra3000pa3HBIX M KOHJECHCHPOBAHHBIX CHCTEM. MeEXaHU3M H
CTaJUUHOCTh peakuuid. MoJeKyIIpHOCTh (TIOPSA0K) AJIIEMEHTAPHBIX CTAAUi 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. Teopus 3JIEKTPOIUTHUECKON Auccouuranuu Apperuyca. CTeneHb U KOHCTaHTa JUCCOLUAIMU.
Buner xonnenrpamnuii. Pacuer crenenn nuccoumanuu u pH pactBopoB Ha mnpumepe ciaaObIx
KHCIOT M OCHOBaHMHU. [luccoumanus s3nexkTponautoB. MoHHoe npousBenenue Boasl. [llkama
KHUCJIOTHOCTH.. HelTpasibHble, Kucible U mienounbie pactBopsl U ux pH. CiocoObl moakucaeHus
U TOJIIeTauYuBaHUs ~ BOJHBIX  pacTBOpoB.  CHocoObl  BBIpAKEHHsS ~ KOHLIEHTpALUi
(mponmemoncTpupoBath Ha mpumepe H»SO,). Crymendaras aucconuaiusi 3JEKTPOJIUTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUCIOT U OCHOBaHUI. 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.

['ereporeHHoe 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. YcnoBust ocaxaeHHs U PaCTBOPEHHUS 3JIEKTPOJNUTOB. HachllleHHBIE, MTEpEChIICHHbIE U
HEHACBILUICHHBIE pacTBOphl cojeil. KomiuiekcHble coenuHeHud. Jluccoumanus KOMIUIEKCHBIX
COCTUHEHUN.

5. JIBOMHOW 3JIEKTPUYECKUI CIIOW U MEXAHU3Mbl BO3SHUKHOBEHHMS CKayKa MMOTEHIMaIa Ha TPAaHULE
pazmena  anekTtpoxa/pactBop.  Bomopomsbeiii  amekTpona.  CTaHmapTHBIE — OKHCIWTEIBHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANBI. BUIBI JIEKTPOAOB U HUX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
MOTEHLMANbl. YCJIOBUS OTOOpa OKHUCIUTENEH M BOCCTAHOBUTENEH MO 3HAYEHMSIM CTaHJAPTHBIX
ANIEKTPOJHBIX NOTEHUHUANOB nosypeakunid. @opmyna HepHcra. KOHLEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ wu3meHeHueM »dHeprud [ub60ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTENIBHO-
BOCCTAHOBUTENBHBIX pEaKIMi. ['albBaHMUECKHE DJIEMEHTHI. DJIEKTPOIU3. 3aKOHBI AJIEKTPOJIN3A
@apanes. Yucno dapaznest. Beixoa mo Toky. OT60p BEpOSTHBIX AMEKTPOIHBIX MOJypeakIuid Ha
OCHOBE 3HAQUEHUH UX AJIEKTPOJAHBIX NMOTeHIUaNoB. [lepeHanpsxenue. JIEKTPOIU3 ¢ HHEPTHBIMU
U pacTBOpUMBIMHU aHofamHu. OOOCHOBaHUE BBIOOpA 3JIEKTPOJHBIX MOJypeakUuid Ha OCHOBE HX
AJIEKTPOJIHBIX TOTEHLUAJIOB.

6.. Bunbr xopposun. Kopposusi ¢ BomOpogHON W KUCIOpOoAHOU aemoispusareii. CrocoObl
3alUThl METAJJIOB OT KOPPO3HUH



6. Snepnas monenp aroma. CTpoeHHUE fA/pa, MAaCCOBOE YMCIIO, MTPOTOHBI, HEUTPOHBI. CTpOCHUE
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 BO30YK/ICHHbBIE COCTOSIHUS aTOMOB. ATOMHBIE CIIEKTPHI U YTO OHU OTPa)Kal0T?

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

[TpaBuno Xynna. IlpaBuna KneukoBckoro. [IpuHIMNBI 3amonHeHus OpOUTaliel 3JIEKTPOHAMHU.
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
NEKTPOOTpULATENILHOCTH. [1IKana 37eKTpOOTpULATENBbHOCTH.
7. [Ipupoaa XUMHUYECKOM CBSI3U, YCIOBHE M CIIOCOOBI €€ BO3ZHUKHOBEHHUS. JlJIMHa, yroi U SHeprus
cBsi3u. OCHOBHBIE THUITBI XUMHUYECKOM cBsi3u. Monnas cBsi3b. KoBanenTtHas cBsizsb. OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MBbI €¢ BOZHUKHOBeHUs. PaccnapuBanue 31ekTpoHOB. CriocoObl
00pa3oBaHUsl XUMUYECKOW CBSI3U M MEPEKPBIBAHUS FIEKTPOHHBIX 00JIaKOB (ATOMHBIX OpOuTaIIEit).
G U T -cBs3u. OAMHApHBIC U KpaTHbIE CBsA3U. [lepekpriBaHNe U MPOYHOCTH (IVIMHA) CBSA3H. MeToa
BaJeHTHbIX cBsized. Teopuss ruOpunmszaumu. HampaBieHHOCTb M KPAaTHOCTb XHM. CBS3H.
I'eomeTpus monekys. CTpoeHUE U XUMUYECKAs CBSI3b B COEAUHEHMSIX. METOl BaJICHTHBIX CBS3EH
WIM CIHMHOBas TE€OpUs BaJIeHTHOCTU. [loNSIpHOCTH CBSI3W M MOJSIPHOCTh MOJEKYN. JlumosibHble
MOMEHTHI. Meton Monekymspubix opoutaneit (MO JIKAO) B mpuioXeHUH K JIBYXaTOMHBIM
MOJIEKYJIaM M MOJIEKYJIIPHBIM HMOHaM BOJOpPOJAA, KHCIOPOJa, a30Ta WX HOHOB M TeEus.
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).

PersiaMeHT npoBeaeHusi MPOMEKYTOYHOM aTTeCTAllUM B (pOpMe KOMIILIOTEPHOI0

TeCTHPOBAHUS
KoJa-Bo 3apannii B KoJ-Bo 3apanuid, Bpems Ha
0aHKe BONPOCOB npeabABJsIeMbIX CTYACHTY TeCTUPOBAHUE, MUH.
He menee 100 He menee 20 90

[TonHBI (OH OIIEHOYHBIX CPEACTB TSl MPOBEACHUS MPOMEKYTOYHOM aTTecTaluu B hopme
KOMITHIOTEPHOTO TECTUPOBAHUSPA3MEIIEHB 0aHKE BOIPOCOB JaHHOTO Kypca auciuiuinasl 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 DMOC HI'TY B cBOOOIHOM /JIs CTYACHTOB JIOCTYTIE.



YTBEPXIAIO:

Hupekrop uncrturyra AouTd

« 7 202 1.

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« »
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 KAaKOU IO

Hayaja MOATOTOBKH):
1) ;

)
Pazpaboruuk (u):

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE) « »

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3acefaHuu Kadeapsbl
poTOKOJI Ne OT «_ »

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolHii BhITycKatoen kaheapoi (naumerosanue) « »

Meronnueckuit otnen YMY: « » 2021 .

2021 r.
2021 .
2021 .
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