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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
(b.1.5.11.1)

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 naanupyemuix pe3yibmamos 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAmMAMU 0C8OCHUS

Kox v nanmenoBanue

OueHo4YHbIE CPeICcTBA

Koa n
HHAUKATOpA .
HanMeHOBaHUe OCTHKEHMSI ILnanupyemsble pe3yabTaThbl 00y4eHHs 110 JUCHUILIMHE Texyuero IIpomeskyTouHOI
KOMIICTCHIIMU KOHTPOJIA arrecranumu
KOMIICTCHIIMU
3HATD:
- OCHOBHBIC MOHATHSA U - KontponbHbie
($yHIaMEHTATBHBIC BIAAETb: ’
HOIIK-1.1 Y - unopmanueit o BOTIPOCHI K
- SAKCOHBL XHIMITH, YMETb: Ha3HayeHwWw n obnacrsx | OTICTaM II0
Ucnonssyer 6asosbie - TEOPETUYCCKHIE OCHOBBI | -IPUMEHATH Ga30BbIe 6
. MIPUMEHEHHs] OCHOBHBIX | JIA0OPATOPHBIM
3HaHUA 00IIMX 3aKOHOMEPHOCTEH | 3HAHUS IO XMMHUH B
o XUMHYCCKHX BCIICCTB U pa60TaM
eCTeCTBeHHOHay‘IHBIX MPOTECKAaHUA XUMUYECKUX HpO(l)eCCI/IOHaHBHOI/I o
= . HX COEIUHEHHIA; - 3ajgaHug K
TUCLUTIIAH B peakuuii, XuMHIECKOH NIeSATEITLHOCTH.
OIIK-1. Ciocoben o TePMOIMHAMUK - METOJaMK 00paboTKH | [1uChMEHHBIM
npodeccuoHanbHOM PMOAL . C3VIETATOR
HCTIONTE30BaTh pesy: KOHTPOJIbHBIM
KHMHCTHUKH M KaTajusa,
JesITeIbHOCTH 3KCIIEPHMEHTa;
0a30BbIC 3HAHUS DJIEKTPOXUMHYECKHUX paboTam 1o
€CTECTBEHHOHAYYHBIX IIPOIECCOB; paszenam Bormpocs! nis
JUCHUIUIAH B MUCbMEHHOTO
npodeccuoHanbHOM YMETb: SK3aAMEHa
JEeATENLHOCTH, . ogymecmmts (28 GuiteToB)
11a60PaTOPHBIi
TIPUMEHATH METOIbI Bompocs! s
P 9KCIIEPUMEHT C BJIAJETH: p A
MaTEeMaTHYECKOTO YCTHOTO
AHATTI3A COOMIOIEHIEM HOPM - OCHOBHBIMHU - Kontpomsaeie 5
MOEHDOBAHIS TEXHHUKH npreMamMu 00pabOTKH | BOMPOCH K co eceﬂOB%Hm Ha
AP i HOIIK-1.2. Tlpumensiet 3HATH: 6esomnacHoCTH; SKCHEPUMEHTA; OTUYeTaM 110 SKS?Q%H& WJICTBI
TEOPETUUYECKOTO U -
p METO/Ibl MATEMATHYECKOTO | - BO3MOKHOCTH CHCTEMATHSHPOBATL M | yyspko- 71a60PATOPHBIM (28 bueros)
9KCIEPUMEHTAILHOTO aHAJIM3UPOBAThH
AHAN3 M MOJICIIMPOBAHHS, | COBDCMCHHBIX METONOB |/ '\ " MaTeMaTHIECKUM paboram
HccIeJ0BaHMs JILTaTHI
s TEOPETUYECKOI0 U (pMBHKO-XHMHIECKOTO Emzlmecmx amnmapaToM pacueTHo- | - 3amaHus K
aHaJM3a
9KCHEPUMEHTATBHOTO KCTIEPHMEHTOE, TEOPETHYECKUX MHUCbMEHHBIM
HCCIICTOBAHUSA HAGTIOeHHH, METOJ0B Ui KOHTPOJIbHBIM
U3MEpEHUid; U3y4eHHsI CBOUCTB paboTam 1o
- BBITIONHATH PacyeThl C | BELIECTB U MIPOLECCOB | pa3jenam
HUCIIOJIB30BAHUEM

OKCIECPUMEHTAJIIBHBIX U
CIIPaBOYHBIX NaHHBIX.

C UX Yy4aCTHUCM;




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHbI

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 TpyA0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 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

MOBTOpPEHHE JICKIIMOHHOTO MaTepralla i MaTepraia yueOHUKOB 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
(KOHTpoOJIMpYyeMBbIe) KOHT;‘KTHM ® HaumenoBanue Peanuszanus HaumenoBanue
pe3yJibTaThl panora % E o HCIOJIb3YeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHMA: o % ol 2ol 3 Y AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOI0
xox YK; OIIK; K Hanvenosanue pasjenos, Tem g z g § E—“i E E’ 6“ Bun CPC MHTEePaKTHBHBIX MOATOTOBKH Kypca
1 MHIAKATOPbI E: E é g E E s ?3 o0pa3oBaTeIbHBIX | (TPY10eMKOCTBh B | (TPYAOEMKOCThH B
JOCTU/KEHUS g é" l§ % E| 2 L§ = TeXHOJIOFHﬁlz yacax) ! qacax)14
KOMIeTeH Uil = S = é“ SO =
1 CEMECTP
Pa3gen 1 Beenenue. OCHOBHBIC 3aKOHBI XUMHHU
IIOJArOTOBKA K JICKIIUAM JTGKHI/IH-O6T)$ICHGHI/IC 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, Oecepl
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
Pa3aen 2 Xummdeckast TepMOJMHAMHUKA
Tema 2.1 OCHOBHBIC TTOJIOKEHUS, JCKIHA-00BACHEHHE C
OIK-1 SIIEMEHTBI XMMHYECKOH TEPMOANHAMUKH ) ) T‘Ozﬂ(r(;??fgok)_ne'(uum HaCTHIHBIM
MOIIK-1.1 U TeIUTOBBIC 3(P(PEKTH XUMHIESCKIX 21 ' HpuBJICHCHUCM GOpMEI
! .1 (ct.8-15) JIACKYCCHH, 6eCeIbl
NOIIK-1.2 peakuuu
JlaGopaTopHas padora Ne 2.1 Pemenue 1 3 noArotoska x JIP
3aJa4 110 TEPMOXUMHUH [3.2] crp. 40-42




Bunel yueonoii padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpOJHpyeMBbIE) paGota 5 2 HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
Pe3yJIbTATHI 3 3 = £, HCMOJIb3yeMbIX B paMKax ) pa3pabdoTaHHOrO
OCBOCHMS: HamMeHOBAHME pa3IeIOB, TeM o E ¢|Eg E E ?i Bun CPC AKTUBHBLIX U IpakTnyeckoi DJIeKTPOHHOT0
xox YK; OIIK; K = o) =g = 550 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 Mepexo/10B. Pemienue 3anau
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[PS 3]
KonrposbHas pabora CTiﬁ).]lc(;r- I;l T
CamocTosiTeJibHasi padoTa mo 9
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Bunel yueonoii padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMBbIe) paGota z a HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl ZE . HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMSA: © ":f ol 2ol 3 EE AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
ko YK; OIIK; ITK Haumenosanue pasieos, rem g Z g § ?i E E’ 6“ Bux CPC MHTEPAKTHBHBIX TMOJATOTOBKH Kypca
U MHIMKATOPbI Eh § é 2 E § s 6 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCThH B
IOCTHKEHHUS % é‘ § c% E § l§ ~ TeXHo.ﬂorlzlifll2 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 [lucniepcHble CUCTEMBL. TOATOTOBKA & . ACKUIAM | - nekuns-06LACHEHHE ¢
PactBops! HeanekTpoauToB. CriocoOb 1 2 1:2(cr. 5-30); 2.1 HACTITHbIM
. (cr.8-15) TpHUBJICYCHUEM (HOPMBI
BBIPAKEHUS] KOHLIEHTPALUM. 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 3ama4
NOIIK-1.2 Tema 4.3 ['ereporenHoe paBHOBecHE B
pacTBOpax AIEKTPOIUTOB. MOAITOTOBIA K JICKILHIAM
1 2 1.2 (cr. 5-30); 2.1
PacTBOpuMOCTE 1 IpOU3BECHNE (c1.8-15)
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 3anay no teme 4. ’ ) Cpnaua oruertoB y JIP,
Konrponbhas pabora noarotoska k KP
CamocrosTeabHast padoTa no 10
OCBOEHUIO 4 pa3jeia:
Hroro no 4 pa3neny 5 4 10
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Bunel yueonoii padoTsl

Txanupyempie KonrakTHas
(KOHTpOJHpyeMBbIE) paGota ® HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
<
Pe3yJIbTATHI = E o HCMOJIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOCHUS: 2 S|l 5 es AKTHBHBIX H IpakTnyeckoi DJIeKTPOHHOT0
HaunmeHnoBaHue pa3aesioB, TeM 2 2 2 § s| 83 g Bux CPC
ko1 YK; OIIK; IK ) = é 5|87 g5 6“ MHTEPAKTHBHBIX MOArOTOBKHU Kypca
1 HHIIRATOPHT = |5 g E E § g ?3 00pa3oBaTeJbHBIX | (TPYI0EMKOCTb B | (TPYI0€MKOCTD B
= =) = 12
JOCTHKEHUsI £ 18s % = § S = TeXHOJIOTHii yacax) yacax)
. ]
KOMIeTeHIn i = ,% =] é‘ g0 =
Pasnen 5 Dnexrpoxumust. Kopposust u 3amnura MeTauioB
IIOATrOTOBKA K JICKIIHUAM
Tema 5.1 OxucnuTenbHO- A H
2 2 1.2 (cr. 5-30); 2.1
BOCCTAaHOBUTEJbHBIE PEAKLIUU (c1.8-15)
Tema 5.2 XuMHU4YecKrue HCTOYHHUKH TOKa
(TanpBaHUYECKUE SJIEMEHTHI
’ IIOJATrOTOBKA K JICKIIUAM MOI[CJ'II/IpoBaHI/Ie
AKKYMYJISITOPBI, TOTUTUBHBIC 3JIEMEHTBI) ]
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. [lepeHanpskeHue dIeKTPOIHBIX (c1.8-15)
MPOIIECCOB
MMOATrOTOBKA K JICKIIUAM
Tema 5.5 OcHOBHbBIE BUABI KOPPO3UHU.
ppos 1 1 1.2 (er. 5-30): 2.1
Tunbl KOPPO3UOHHBIX Pa3pYIICHUIA (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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Buasbl yueoHoii padoThl
Txanupyempie KonrakTHas
(KOHTpOJHpyeMBbIE) paGota 5 2 HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
Pe3yJIbTATHI 3 3 = £, HCMOJIb3yeMbIX B paMKax ) pa3pabdoTaHHOrO
OCBOCHMS: HamMeHOBAHME pa3IeIOB, TeM o E ¢|Eg E E ?i Bun CPC AKTUBHBLIX U IpakTnyeckoi DJIeKTPOHHOT0
xox YK; OIIK; K = o) =g = 550 HHTEPAKTHBHBIX TMOJATOTOBKH Kypca
1 HHIIRATOPHT = |5 g E E § g ?3 00pa3oBaTeJbHBIX | (TPYI0EMKOCTb B | (TPYI0€MKOCTD B
IOCTHKEHHUS % é‘ § § E § l§ ~ TeXHo.ﬂorlzlifll2 qacax) gacax)
KOMIeTeHIn i = ,% =] é‘ 5| O =
Koppo3uu metamioB. Koppo3sus ¢ (ct.8-15)
BOJIOPOJHOM U KUCIOPOJAHOM
Jenonspusanueid. Meroas! 3alIUThI
METAJIJIOB OT KOPPO3HUH
CamocrosiTesibHasi padoTa no 10
OCBOEHMIO 5 pazgena:
Hroro no 5 pazneny 8 10
Pa3nen 6 Teopus crpoenus atoMoB U [lepronndyeckuit 3akoH
IIOAr0OTOBKA K JICKIUAM HGKHHH-O6L$[CHGHPIC 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
OHK-l IIOATOTOBKA K JICKIIUAM
MOIIK-1.1 Tema 6.2 MHOTO3JIEKTPOHHEIE ATOMBI 2 2 1.2 (cr. 5-30); 2.1
HOIIK-1.2 (c1.8-15)
JladopaTopnasi pabota Ne 6.2 Pemenue TOATOTOBKA K 3AHATHIO
3a1a4 Ha [TepHoNYECKHMii 3aK0H HM. 2 1 1[130./191:;:1;521-? <P
J.N. MengaeneeBa. KonrponbsHast pabota [3.10] ctp. 4-16
o MMOATrOTOBKA K JICKIIUAM
Tema 6.3 [leproguuecknii 3aKOH UM. 5 1 1‘2)1( 1. 5-30); 2.1u
JA.H. Menneneesa (c1.8-15)
CamocTosiTeJibHasi padoTa mo 7

0CBOEHMIO 6 pasaeja:
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Bunel yueonoii padoTsl
Tlxanupyembie KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota ® HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOEHHSI: H ) ":f ol 2 D) s &g 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 ?3 o0pa3oBaTelbHBIX | (TPY10eMKOCTh B | (TPYAOEMKOCTH B
= S = ,12
JOCTUKEHUS 2 é‘é 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) npuBiedeHreM popMbl
MOIIK-1.2 MOJICKYJISPHBIX OpOuTanen ' JMCKyCCHH, Gecesipl
Tema 2.2 MexMomneKyssIpHbIe TOATOTOBKA K JICKIIAM
rionsiic 1 1 1.2 (er. 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 YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texyiuii KOHTPOJIb OCYIIECTBIISETCS 110 BCEM BUJIaM y4EOHOI0 IIpoLiecca: TECTUPOBAHNE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

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

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 noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
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
Kox n Kon n nanmenoBanue «HEY/IOBJIETBOPUTEILHO» | «YAOBJIETBOPHTEIbLHOY / «xXopomo» / «OTJIMYHO» /
HAaUME€HOBaHHUE HHAMKATOpA TOCTHKEHUSI / «HE 3a4TEHO» «3aYTECHO» «3a4YTCHO» «3a4TCHO»
KOMIEeTeHUHH KOMNEeTeHUHH 0-59% 60-74% 75-89% 90-100%
OT max pEeUTHHTOBOU OT Max PEUTUHT OBOU OT max peUTHHTOBOU OT Max PEUTUHT OBOU
OLIEHKH KOHTPOJISI OLICHKM KOHTPOJISI OLICHKH KOHTPOJISI OLIEHKH KOHTPOJISI
He Bnaneer TeopeTndeckum
MaTepHanoM M0 AUCLUILUIMHE Xopo1io 3HaeT
XHUMHUS; HE 3HaeT METOJI0B IloBepXHOCTHO 3HaCT TEOPETUUECKUN MaTepHal,
[IJIAHUPOBAHMS DKCIIEPUMEHTA U TEOPETUYCCKUN MaTEpHaAll, HE B | HO B OTAEIBHBIX pa3zenaax o o
-1. TINYHO 3HAeT TEOPETHUECKUH
6HOHK 1.1 Henomssyer METO/I0B 00pabOTKHU PE3yIbTaTOB TIOJIHOM 00bEMe 3HAET METO/IbI JIOITyCKAeT HETOYHOCTH; MATCPHAL: 3HACT MeI;om,I
A30BbIC 3HAHMS SKCTIEPHMEHTA; He BIajeeT TCOPHH NIAHUPOBAHHA 3HAET METO/IBI TEOPUH e0 EH AHOBARMS
€CTECTBEHHOHAYYHBIX DH3HUKO-MATEMATHIECKIM SKCIIEPUMEHTA; HE B HOJHOM [UIaHHPOBAHHS BKCEC I/IMCHTaI') ohaer AT
OIIK-1. AUCHUIUINH B arnmnapaToM; HE YMEET COCTaBIIATh 06beMe 3HaeT METO/Ibl aHANN3a 9KCIIEPUMEHTA; 3HAET P i
. T T — a”anm3a u 00paboTKu
Crocoben npodeccHoHaNBHOMN TUTaH TMPOBEJEHNUs SKCIIEpUMEHTa U | M 00p pesy. METO/bI aHaIU3a U
OCYIIECTBIISITh 00pabOTKY 1 OKCIICPUMEHTOB; HE B TIOJTHOM 00pabOTKH pe3yIbTaToB PE3YIIETATOB SKCIICPHMEHTOR;
HCII0/IB30BATh ACATENBHOCTH y P y P pesy BiIajeeT (PU3UKO-
6a30BbIe SHAHUS aHaJu3 Pe3yNbTaToB obbeMe BIafeeT GpusnKo- DKCIIEpUMEHTOB, HO HE MATEMATHUCCKIM AIIIADATOM
SKCIIEPUMEHTOB; HE YMEET MaTCMAaTHICCKUM alllapaToM BCET/1a BEPHO UX MPUMEHSET; P
€CTECTBEHHOHAYYHBIX
CaMOCTOSITENIBHO PellaTh BJIajieeT GU3MKO-
AWCIHILINH B . KOHKPETHBIE 33aJ[aYH U3 PAa3INIHBIX MaTeMaTHIECKHM allapaToM
po¢eCCHOHATBHOM DPa3/1EeNI0B XUMHH
ACATCIBLHOCTH, 3HaeT MeToAbl 00pPabOTKH
MIPUMEHATH METOIBI He cnocoGeH ycBOUTh METObI Ci1abo 3HaeT MeTo.Ibl 9KCIIEPUMEHTAJIbHBIX 'YBEpeHHO 3HaeT METO/Ibl
MaTEeMaTHYECKOro 00pabOTKHU IKCIIEPUMEHTATBHBIX 00paboTKH JTAaHHBIX, B TOM YHCIIC 00paboTKH
aHaIM3a U JITaHHBIX, B TOM 4HCJIe 9KCIIEPUMEHTANbHBIX JJAHHBIX, B | CTaTUCTUYECKUE; IpaBUIIa SKCIEPUMEHTAIbHBIX JaHHBIX, B
CTaTHCTHUYCCKHUCEC, IIpaBUjIa TOM YHCJIC CTATUCTHYCCKHEC, NpEACTaBICHUA TOM YHUCJIC CTATUCTHYCCKHUC,
MONEITUPOBAHNA, HOIIK-1.2. TlpumensieT » 1P ’ pe ’
TPE/ICTABICHUS MpaBHIIA IPEACTABICHHS IKCTIEPIMEHTAITBHBIX TIpaBHJIA TIPECTaBICHHS
TEOPETUYECKOTO U METO/IbI MATEMATUYECKOTO
SKCIIEDHMEHTATBHOLO OKCIIEPHIMEHTAIIBHBIX JaHHBIX. SKCIIEPHIMEHTAIBHBIX JaHHBIX. JTaHHBIX. 9KCTICPUMEHTAIIBHBIX JAHHBIX.
P aHaJIn3a 1 MOJEINPOBaHMA, TMonstpuMeTpUIECKHUE, TMonstpuMeTpHYECKHUE, TMonstpuMeTpHYECKHUE, TonsipumMeTpuyecKue,
uccienoBanns TCOPETUICCKOIO U 30yJUTHOCKOTIMIECKHUE, 30yIUTNOCKOTIHIECKUE, 30yIUTHOCKOTIHIECKHE, 20yIUTHOCKOTIMYECKHE,
JOKCIEPUMEHTAIBLHOTO KaJIOpUMETPUUECKHE, KaJIOpUMETPUYECKHE, KaJIOpUMETPUYECKHE, KaJopuMeTpUYecKue,
HCCIIeJOBaHUA 3JIEKTPOXUMHUYECKUE METObI JIEKTPOXUMHUUYECKUE METOIbI DJIEKTPOXUMHUYECKUE METOABI | DIEKTPOXUMHUYECKUE METOBI
NoJyueHHs! PU3MKO-XUMHIECKHUX nosyueHus Gpusnko- nonyueHus Gpusmko- HOJTy4eHHs PU3NKO-
JAaHHBIX MTPU PCIICHUN XUMHUYECKUX TAaHHBIX ITIPHU XUMHUYCCKUX OTaHHBIX ITPHU XUMHUYECKUX NAaHHBIX IPHU
TEePMOANHAMUIECKHX, pelIeHnN TepMOANHAMUIECKHX, | PEHICHUH pelIeHIN TepMOANHAMUIECKHX,
KUHETHIECKHX U JPYTHX 3a/1a4d KUHETHIECKHX U JPYTHX 3a/1a4 TEePMOANHAMHIECKHX, KHHETHYECKUX 1 JIPYTHX 3a1ad
XUMHN XHUMHH. KUHETHYECKUX U IPYTHX XUMHU
3a1a4 XUMUH
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas 1uTepaTypa, nevyaTHbie n3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTeunplii GOH YKOMILIEKTOBAH MEYAaTHBIMHU M3JaHUSMU U3 pacuera He MeHee (0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

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

6.2. CnpaBouHo-Oubuorpadguyeckas aureparypa

2.1 Haymo B.M. Atom. Xumuueckasi CBs3b M CTpOEHHUE BelmiecTBa: MoHorpadus/ B.U.
Haymos, I'.A. IlanuueBa, JL.H. YerbipOok, JXK.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxuuii Hosropon, 2012. — 344 c.

6.3. MeTonnueckne yKazanus, peKOMeHIalUM U IPyrue MaTepHaJibl K 3aHATHAM

B cnmcok «Metonnueckue yka3zaHus, peKOMEHALNKN U APYTUE MaTepUalbl K 3aHATUIM
BKIIIOUAIOTCS METOJWYECKHE YKa3aHWsS MU PEKOMEHJAlUU IO TPOBEACHHUIO J1a0OpaTOPHBIX U
MPaKTUYECKUX YU€OHBIX 3aHATUH MO TaHHOW AUCITUTUIMHE:

6.3.1 Memoouueckue ykazanus, pazpadomannsle NPenooasamenimu:

3.1. Tankun A.JI.. OCHOBHBIE TIOHATHUS M 3aKOHBI XUMHH: y4eOHO-METOJH. MOCoOHe K
MPaKTUYECKUM M JTabOpaTOpHBIM paboTaM M WHIWBUyAJIbHBIC 3aJaHUS MO0 KypCy 0OIas XuMus
JUTSL CTYZICHTOB HEXUMUYECKUX CHEIHaTbHOCTEN THEBHBIX, BEUEPHHUX U 3a0UHBIX (GOpM OO0ydeHUs
/ AJL. Tankun, A.Jl. CamconoBa, T.B. CazontseBa // Huwxuuit Hosropoa, HI'TY um. P.E.
Anekceea. 2018. — 19 c.

3.2. HaymoB B.W. DneMeHTbI XUMHUYECKOH TEPMOANHAMMKH B Kypce OOIIel XUMHUH: METO/.
yKa3aHus K Ja0OpaTOpHBIM U MPAKTUYECKUM 3aHATHUSM IO KypCy OOIIeH XUMHUH sl CTYJIEHTOB
XUMUYECKUX M HEXUMHUYECKUX CIECIHUATLHOCTEH THEBHBIX, BEUEPHUX M 3a0YHBIX (DaKyabTeTOB /
B.1. Haymog, XK.B. Manynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUYECKUX PEaAKIIH:
METOMYECKUE YKa3aHUsI TSl IPOBEACHHSI KOHTPOIBHBIX pa0OT U KOJIOKBUYMOB I10 Kypcy o01ieit
XUMHUU N7 CTYJICHTOB XMMHYECKUX M HEXMMUYECKHUX CIIECIHAIbHOCTEN THEBHBIX, BEUEPHUX M
3a0unbIX (opm obyuenus / I'.H.bopucosa, A.B. bopucos, F0.B. barranosa, B.K. Ocmanos //
H.Hosropoa, HI'TY um. P.E. Anekceepa. 2015. — 49 c.

3.4. barranoBa FO.B. CkopocTh XUMHYECKUX pEAKIUH. XUMHUYECKOE PAaBHOBECHE: METO/I.
yKa3aHus AJs MpOBelIeHUs J1abOopaTOpPHBIX 3aHATUN MO Kypcy oOmed XUMHM AJisi CTYAEHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIELUATbHOCTEH AHEBHBIX, BEUEPHUX M 3a0YHBIX (DaKyIbTETOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, XK.B. Mamynesuy4, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. AnekceeBa. 2009. — 37 c.



3.5. CamconoBa A.J[. OKuCIUTETHHO-BOCCTAHOBHUTEIBHBIE PEAKIIMH: METOIUYCCKUC
YKa3aHUs K JJA0OPATOPHBIM U MPAKTUYCCKUM 3aHSATHSAM IO KypCy OOIIel XUMHUH JJisi CTYJCHTOB
XUMHUYECKHX U HEXMMHYECKHUX CIEIUATBHOCTEH THEBHBIX, BEUCPHHUX U 3209HBIX (hOpM OOydCHHsI/
A Jl. CamconoBa, A.JI. I'ankun, T.B. Ca3onreeBa / H.Horopoa, HI'TY um. P.E. AnekceeBa.
2012. 36 c.

3.6. bopucos A.B. KonrponpHble 3alaHusi MO T€ME PAacTBOPBI: METOJ. yKa3zaHUs JUIs
MPOBEJCHUS TEKYLIEro KOHTPOJSl MO Kypcy OOIield XUMHH M HEOPraHMYeCcKOW XHMHUU JUIs
CTYJICHTOB XUMHUYECKUX U HEXUMUYECKUX CIEHUATbHOCTEH JHEBHBIX, BEUEPHUX U 3a0YHBIX (OpM
obyuenust / A.B. bopucor, A.Jl. CamconoBa, I'.H. bopucoBa / H.Hosropon, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.7. KoBanmeBa O.H. DnexkTpoXxuMmusi: METOAWYECKHE YyKa3aHHs K JIAOOpaTOPHBIM U
MPAKTUYECKUM 3aHATUSM TI0 KypCy OOIIeH XUMHUU JIJISl CTYJICHTOB XUMHUYCCKUX U HEXUMHUYCCKHIX
CHENHATBHOCTEH JTHEBHBIX, BEUEpPHHUX W 3a04HbIX ¢Gopm oOyuenms / O.H. Kosamepa, 10.B.
barranosa, B.K. Ocmanos, A.JlI. CamconoBa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52c.

3.8. CmupnoBa JLLA. CrpoeHue aroma: METOIWYECKHE YyKa3aHUS K MPAKTHYECKUM
3aHATUAM [0 Kypcy OOImeldl M HeOpraHM4ecKoW XHMHH JUIsl CTYIEHTOB XHUMHUYECKUX U
HEXMMHUYECKUX CICIHAILHOCTeH THEBHOW M BeuepHei (opm oOyuenus / JI.A. CmupHoBa, JXX.B.
Marnynesud, I'.A. TlanmueBa, I'.®. Bomomun, JI.H. Yerwipbok, C.B. Kpacnomybckas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.9. KosaneBa O.H. Crpoenme aroma. Xumu4ecKas CBs3b: METOHA. YKa3aHUS s
MPOBEJICHUS] KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB IO Kypcy OOIIeld XUMHUU Al CTYACHTOB
XUMHUYECKHX U HEXUMUYECKUX CIEIUATbHOCTEH THEBHBIX, BEUEPHUX U 3a0UHBIX (hOpM 00ydeHus /
O.H. Kosanesa, T.B. CazontbeBa, A.Jl. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16c.

3.10. HaymoB B.M. Xumudeckasi CBs3b: METOJl. YKa3aHUS K MPAKTHUYECKUM 3aHATHSIM IO
Kypcy OOIIeld XWMHH JUIS CTYJSHTOB HEXUMHYECKHX CIICIIHATBLHOCTEH JHEBHBIX, BEUCPHUX WU
3aouHbIX ¢akyiasTeToB/ B.1. Haymos, JI.H. UetsipOok, I'.A. Tlanuuesa // H. Hosropon, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.

6.3.2 Memoouueckue ykazanus, pazpaoomannvie HI'TY

3.1. Meronuueckue pEKOMEHJALMK IO OpraHu3aluu ayAuTOpHOW paboThl. [IpHHATEI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
ONEKTPOHHBIN 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 MeToauveckre peKOMEHIAIWA 110 OpTaHW3aIlii ¥ TUIAHUPOBAHUIO CAMOCTOSTEIHHON
paboTHI CTy/NEeHTOB 1Mo auciuiuinHe. [IpuasaTer YuebHo-metoauyeckum coetom HI'TY um. P.E.
AnekceeBa, mnpotokon Ne 2 or 22 ampens 2013 r. DOnekTpoHHBIM  ajapec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?2
0.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHUEM HHTEPAKTUBHBIX (HOpM U
MeronoB oOyueHusi», Epmakoa T.M., Heamkun E.I'., 2013 r. DnekTpoHHBIH ajpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-primeneniem-
interakt.pdf.



7. NHO®OPMAIIMOHHOE OBECIIEYEHUE JIUCLHUIIJINHBI

VY4ueOHbII mpolecc MO JUCHUIUIMHE OOecreyeH HeOOXOAMMBIM — KOMIUIEKTOM

JUIICH3UOHHOTO M CBOOOJHO PacHpOCTPaHSAEMOro IMPOrPaAMMHOIO OOECICUEHHUs, B TOM YHCIIC
OTEUYECTBEHHOTO MPOMU3BOJICTBA (COCTAaB MO JIUCUUIUIMHE ompeaeneH B Hactosed PIIJ] u
MO/JIC)KUT OOHOBJICHUIO IMPU HEOOXOIUMOCTH ).

7.1. Ilepeyenbr pecypcoB  HHGPOPMAIHOHHO-TEJEKOMMYHHKAIMOHHON  CeTH

«HTEepHETY», HEOOXOAMMBIX /IJISI OCBOCHUS JUCHHUILINHBI (MOYJIs1)

HepequL MpOorpaMMHLBIX IPOAYKTOB, UCIIOJIB3YEMbIX ITPU MMPOBECACHHUHN PA3JIMYHBIX BUIOB

3aHATUN MO TUCHUIUIMHE (OTKPBITHIM JOCTYM):

1.

2.

Koncynprantllntoc [Onextponnsiii pecypce]: CrnpaBouyHasi mpaBoBasi cucTema. - Pexum
noctymna: http://www.consultant.ru/.

Hayunas  snexktponnas  Oubmuorexka  E-LIBRARY.ru. - Pexum  gocrymna:
http://elibrary.ru/defaultx.asp

. DnekTpoHHass OuOimoreyHnas cucrema IlOBOJDKCKOTO TOCYIAPCTBEHHOTO VHHBEPCHUTETA

cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum nocrymna:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

. DIEKTPOHHO-OMOMMOTeUHasi cucTemMa Znanium.com [DIeKTpOHHBIH pecypc]. - Pexum

nocryna:http://znanium.com/.

. OTkpbITOE 00pa3oBaHue [DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/. -

3ary ¢ 3KpaHa.

. Polpred.com. O63op CMHU. I[loarnomexcmosas, muozoompaciesas odaza oauuvix (B/])

[Onexmponnwiii pecypc]. - Peacum oocmyna:http://polpred.com/.

. bazvl damnvix Bcepoccutickoco uncmumyma HayyHou u MeXHu4ecKou uHgopmayuu

(BUHUTHU PAH) no ecmecmeeHnbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOHHbILL
pecypc]. - Peacum oocmyna: http://www.viniti.ru.

. Yuueepcumemckasn ungopmayuonnaa cucmema Poccua [Onexmpounwviii pecypc]. -

Peoicum oocmyna: http://uisrussia.msu.ru/.

7.2. IlepeyeHb NMPOrpaMMHOIO odecmeyeHHs] U MH(POPMALHMOHHBIX CHPABOYHBIX

CHUCTEM

Taoauya 7 - Ilepeuens 31eKmpoHHbIX OUOAUOMEUHBIX CUCIEM

Ne

HaumenoBanune ObC Ccblika, o KoTopoii
ocymectasercs gocryn Kk IbC

1

KoHCynbTaHT cTyJeHTa http://www.studentlibrary.ru/

2

Jlaub https://e.lanbook.com/

3

FOpaiit https://biblio-online.ru/

Taonuuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe obecnieuenune
YHHBEpPCHUTETE HA IOTOBOPHOIl OCHOBE €cBO0OOTHOT0 PACIIPOCTPAHEHUS

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

Microsoft Windows 7 (moamucka MSDN 4689, noanucka Adobe Acrobat Reader
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14) (FreeWare)

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

Microsoft Office Professional Plus 2007 (uren3us Ne
42470655)

Microsoft Office (munien3ust Ne 43178972)



http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe obecnevyenune
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE CcB00OOTHOT0 PACIPOCTPAHEHUS

Windows XP smi. Ne 65609340

Office 2007 ymum. Ne 43178971

Microsoft Windows XP Professional (siumiensus Ne 43178980)

MicrosoftOffice 2007 (mumensust Ne 44804588)

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

Adobe Design Premium CS 5.5.5 (munien3us Ne 65112135)

Dr.Web (moroop Ne 31704840788 ot 20.03.17)

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

Texakcnept ([Torosop Nel100/860 ot 22.12.2016)

B T1abn. 9 ykaszaH mepedeHb NPOPECCHOHANBHBIX 0a3 JaHHBIX W HWH()OPMAIMOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecIieYeH AOCTyN (yAaJeHHBIH NOCTym). /laHHBIA NepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimMu OI'OC BO.

B nmanHOM pa3zene MOryT OBITh NMPHBEICHBI PECYPChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TOJE3HYIO JIs Kypca WHPOpPMAlWio, B T.4. CTATUCTHYECKUE WM CIPABOYHBIC
JTaHHBIE, y4eOHbIC MaTepPHAalIbl, OHJIIAWH KypPCHI U T.JI.

Tabnuua 9 - Ilepeuenv cospemeHHbIX npoOpeccuoHaNbHBIX 0a3 OAHHBLIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCEM
HocTyn k pecypcey (yaajieHHbIH
e HanmenoBanue npogeccuoHaJIbHON 0a3bl JAOCTYI ¢ YKa3aHUueM
" | maHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCBLIKH/AOCTYI M3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)

1 baza  mgaHHBIX  CTaHZApTOB W PEIJIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT /[home/standarts
OnekTpoHHass 0a3a  M30paHHBIX  CcTaTel Mo .

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

3 Enuublii apXxuB S)KOHOMUUYECKHUX U couuonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3spi  mannpix  HaumonaneHOrO  coBera Mo

4 . http://www.ncva.ru
OIICHOYHOU JESITEIIbHOCTH
CnpaBouHas IIpaBoOBas cucremMa .

5 JOCTYII U3 JIOKAJIbHOM CEeTH
«Koncynprantllirocy
NudopmanmonHo-cripaBoyHas cucTeMa .

6 JOCTYH U3 JIOKAJILHOW CeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBHI J1JIs1 UTHBAJINJIOB U JINIL C OB3
B T1abn.10 yka3zaH mnepeyeHb OOpa30BaTENbHBIX PECYpPCOB, HUMEIOIUX (HOpMBI,
aJalTUPOBAHHBIE K OTPAaHMYEHUSIM HX 370POBbs, a TAK)KE CBEIACHHUS O HAJIMYMU CHEIHAJIbHBIX
TEXHUUYECKHUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO M WHIUBUAYalIbHOrO MOJb30BaHusA. [Ipu
3aMoJIHEHUH TaONUIBI MOXET OBbITh HMCIOJIb30BaHa MHGOpMAIMs, pa3MelleHHas B MOApasfene
«ocrynmHas  cpema»  cneuuanusupoBaHHoro pasnena caifita HITY  «Csemenuss 00
obpasoBatenbHOM opranusarme» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obopazoeamenvhuie pecypcwt 014 uneanuoos u auy ¢ OB3

CaeeHuUs 0 HATUYHMH CHEIHATBHBIX
TeXHHYECKHX CPeACTB 00y4eHHs
KOJIVIEKTMBHOT0 M MHIAMBHYAJIBLHOIO
M0JIb30BAHUS

Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
Ne NMPUCTIOCOOJIEHHBIX IJIS HCIOJIb30BAHUS
uaBaaugamMu u gunamu ¢ 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/
https://www.nntu.ru/sveden/accenv/

CaeeHusl 0 HAJIMYHMH CHENMAJTBHBIX
Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
TeXHUYECKHX CPeICTB 00y4eHus
Ne NMPUCIOCO0JICHHBIX ISl HCII0JIb30BAHUSA
KOJIJIEKTHBHOTO ¥ HHIMBUAYAJbHOI0
uHBaJIuaaMu u jgunamu ¢ OB3
M0JIb30BAHUSA
1 ObC «KoHCYIbTaHT CTYJICHTA» 03BYYKa KHHUT U YBEIMYCHHE MpUdTa
CrienruagIbHOE MOOUITBHOE MPUITOKEHHE -
2 ObC «Jlanb» CHUHTE3aTOp peuH, KOTOPbIH
BOCITPOM3BOJIUT TEKCThI KHUT U MEHIO
HaBUTAlIUH
3 OBC «¥Opaiit» Bepcust s c1aboBHUISAIINX

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

Y4eOHbBIC ayIUTOPUH JIJIsI TIPOBEIACHUS 3aHATHH 10

JUCHUIIIIMHC, OCHAIllCHbI

O60pyz[OBaHI/I€M U TCXHUYCCKUMHU CPEACTBAMHU 06y‘—ICHI/I$I, COCTaB KOTOPBIX OINPCACIICH B

JaHHOM pPa3ciic.

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

HaumenoBanue .
P — OcHaleHHOCTh AyIUTOPHId IlepeyeHb JMLIEH3MOHHOTO
y pm NoOMelleHnil U MoMeleHn i NMPOrpaMMHOI0 o0ecredeHusl.
Ne NoOMeleHn i IJis .
N JUUISl CAMOCTOSITEJILHOM PexBU3UTHI NOATBEPKIAIOIIETO
CaMOCTOSITEJILHOM
padoThI AOKYMEHTA
padoThI
1. locka memnoBas - 2 ImiT.
2. Cronbl TabopaTopHbIC
(pabouee MecTo cTyneHTa) Ha 30
e
3. Pabouee mecto
6261

yueOHast ayAUTOPHS JUTs
MPOBEACHUS MPAKTHIECKUX
1 1abOpaTOPHBIX 3aHATHH,
TPYIIOBBIX U

TpernoaaBaTesns — 2 1IT.;

4. Bertsoxable mkadbl - 2 T,

5. O6opynoBaHue 1
MPOBEACHUS Ta00PATOPHBIX
3aHATHHN MO AUCUUIUIMHE XUMHUS:

VHIVBHYyaIbHBIX
KOHCyHBTaHI/Iﬁ, ]_UKa(b CyLUPIHbeIﬁ -2 mT.,
TeKyH_[eFO KOHTpOHﬂ u OJICKTPOXUMUYECKUEC AYCUKU I
1 NPOMEKYTOHOI n3meperus DJIC xuMuueckoro
JJeMeHTa - 3 WT.
aTTectanuu (kadeapa ’
" 9NIEKTPONU3EPHI - 4 MIT.,
Tponssoncreennas Beinpsimutenu b5-47 — 6 mir.,
0€30MacHOCTb, SKOJIOTHS U pH-metpsl «TI-301» - 4 wr.,
xumus" T. Huoxami KaJTOpPUMETPHI — 4 1IT.,
Hogropon, , Kazanckoe 1., | Becwl ananuruueckue 4 mr.,
12) muctuistop J19-10 - 1 .,

KoJIOOHarpeBaTesv — 3 IIT.;
BOJIETMETPHI IippoBbie B7-38 — 3 mt.,
BEChl TEXHUYECKHE — 2 IIT.,
Tabnunel Menzeneesa- 4 mir.,
nabopaTopHasi XUMUUecKas IoCyaa u
PEaKTUBBI
Habop yueOHO-HAIISJHBIX TTOCOOUH

6147 1.Jlocka MenoBas 1. Windows XP, Prof, S/P3 (moamucka

2 yueOHas ayauropust s | 2. Pabouee MecTo npenogaparens Dream Spark Premium, fjorosop

MMpOBEACHUS 3aHATHI
JICKIIMOHHOTO "

3. Pabouee mecto cTymenTa - 64
Yell.

NeTr113003 ot 25.09.14);
2. Dr.Web (Dr.Web (c/u B241-3JB7-




HaumenoBanue
ayJAUTOPHUI U
Ne NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHalIeHHOCTH AyIUTOPHIA IlepeyeHb JMIEH3MOHHOTO
NOMelleHUil U MoOMeleHu i NMPOrpaMMHOI0 o0ecreYeHusl.
JJIS1 CAMOCTOSATEIbHOM PexBU3UTHI NOATBEPKIAKOIETO
padoThI JOKYMEHTAa

CEMHHAPCKOT0 THIIA, 4. TlepcoHATIBHBIN KOMIBIOTEP 6EP7-BQB4 ot 18.05.2020)
TPYIIIOBBIX U
WHIUBUAYATBEHBIX
KOHCYJIbTallUH,
TEKYLIEr0 KOHTPOJIS U
IIPOMEXYTOUHOMI
artectanuu (kadeapa
"IIpousBoacTBEHHAS
0€301aCcHOCTb, JKOJIOTHS U
xumus" T. Huoxamin
Hogsropon, Kazanckoe 1.,
12)

6265
yueOHast ayAUTOPHS JUTS
MPOBEICHUS 3aHATHI
JIEKIMOHHOTO 1
CEeMHMHapCKOTO THIIA,
TPYIIOBBIX U 1. Mocka memnoBas - | mt;
WHIUBUIAYATbHBIX 2. Tabnuna JI.U. Menneneena - 1
3 KOHCYJIbTallUH, IIT.
TEKYILEro KOHTPOJIA 1 3. Pabodee MecTo nmpenoaaBaTens
MIPOMEKYTOUHON 4. Pabouee MecTo cTyneHTa - 42
arrecranuu (kadeapa qerl.
"[Ipon3BoACTBEHHAS
6€301acHOCTh, SKOJIOTHS U
xumust" r. HuokHui

Hogsropon, Kazanckoe 1.,
12)

9. METOANMYECKUE PEKOMEH/JIALIUN OBYYAIOLIUMCH
ITO OCBOEHUMIO JTUCHUITJIMHBI

9.1. O0mme MeTOaAMYECKHE PEKOMEHIAUU JIA Oﬁy‘laIOIlII/IXCH nmo OCBOCHMIO
AUCHHUIIJIMHBI, oﬁpasonaTe.ﬂbele TEXHOJOI'MM

JlucuumiuHa — peanu3yercss IOCpPEACTBOM  IPOBEICHHMS  KOHTAKTHOM  paboThl  C
oOyyaromuMucs (BKJIOYas MpOBeJIeHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEbHON
paboThl 00yUYaIOIINXCS U TPOMEXKYTOUHOM aTTecTaluu.

KonTaktHas paboTa MOXKET OBITh ayIMTOPHON, BHEAYAUTOPHOM, a TaKKe MPOBOAUTHCS B
ANIEKTPOHHON HWH(GOPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcutera (mamee - DOUMOC). B
cllyyae MpPOBEIEHUS YacTH KOHTAaKTHOW paboTsl mo mucuuiuinae B DMOC (B cOOTBETCTBHM ¢
pacnucaHueM Y4eOHBIX 3aHSTHH), TPYAOEMKOCTh KOHTaKTHOM padoTel B DUOC sKkBHBajeHTHa
ayJIUTOpHOM pabore.

[IpenogaBanne  JUCHMIUIMHBI — BeAETCA C  NPUMEHEHMEM  CIEAYIOIIMX  BHJIOB
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

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

- KOILOKGUYM,

- KOHmponvbHas paboma,

- mecm;

- omuem no 1abopamopHuIM paboma.

[To wroram TeKkyliel yCHeBaeMOCTH CTYACHTY MOKET OBITh BBICTABIEHA OIEHKA II0
MIPOMEKYTOUHOM aTTecTallid B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamiamu. CTyIEHTHI,




BBITOJIHUBIINE BCE 00s3aTeNbHbIC BU/bI 3aINTAHMPOBAHHBIX YUEOHBIX 3aHSATHH K MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTecTanuu (IK3aMeHy).

PesyabraT 00yyeHuss cunrtaercsi cOPpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIep:KaHNe Kypca OCBOCHO MOJHOCTHIO. [Ipu yCcTHBIX coOecenoBaHUAX CTYACHT
HCUEPIIBIBAIOIIE, TOCIEIOBATEIbHO, YETKO U JIOTUYECKH M3JaraeT y4eOHbI MaTepuai; cBOOOTHO
CIpaBJseTCs C 3aJayaMH, BOIPOCAaMHM M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMH TpeOOBAaHUSIMHU, CTYICHT CIIOCOOEH
AQHAJIM3UPOBATh IIOJYYECHHBIE PE3YyJbTaThl, IPOSABISET CAMOCTOSTEIBHOCTh IIPU BBITOJIHEHUH
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUUECKOE COJEepKAHUE Kypca OCBOCHO MONHOCTHIO. [Ipu ycTHBIX cobecetoBaHUSX CTYIEHT
IIOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3JlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyIoIuX NPUMEHEHHUs 3HaHWil; Bce
MPEIyCMOTPEHHBIE paboueil y4eOHOH mTporpaMMoi 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSMHU, CTYACHT CIHOCOOCH aHAIM3UPOBAThH MOITYYEHHBIE PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIOJTHEHUN
3aJaHlii He JEMOHCTPHPYET 3HAHWW Yy4eOHOr0 Marepuaia, JOIMYCKaeT OMIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYAHEHUSMHU BBIMIONHSACT 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAWMBIX YMEHHI,
KayeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUECTBO UX
BBITIOJTHEHHS OIICHEHO YMCIIOM OasyIoB HIDKE TPeX IO OIEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

9.2.MeToanuyecKue yKa3aHus 1Jisl 3aHATHI JIEKIMOHHOTO THIIA

JIeKIMOHHBIN KypC IPEAnojaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro TuTaHa. B X0/e JTeKIMOHHBIX 3aHATUN PACKPBIBAIOTCS 0a30BbIE BOIIPOCHI B paMKax
KOKJIONH TeMbl AUCIUIUIMHBI (Tabnuia 4). O003HAYarOTCS KIFOYEBBIC ACTEKTHI TEM, a TaKXKe
JIeNaroTCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaXKHBIC TOJIOKEHHUS H3y4aeMoro marepuarna.
Matepuanbl JEKIUIl SBISIOTCS OMOPHON OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
MPaKTUYECKUM 3aHATUAM / JTaOOpaTOpHBIM paboTaM U BBIMOJHEHUS 3aJIaHUN CaMOCTOSITEIHHOM
paboThl, a TaKKe K MEpONPHUATHUSAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH W MPOMEKYTOUHOM
aTTECTAIlUU 10 TUCIHUIIINHE.

B xome neKIMOHHBIX 3aHATHI PEKOMEHIYeTCs BECTH KOHCIEKTUPOBaHHE Y4eOHOro

Marepuania.

9.3. MeToanyeckue yKa3aHusi 10 OCBOEHUIO THCHHUIJIMHBI HA JIAG0OPATOPHBIX padoTax

JIaGopaTtopHble pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYAEHTaAM YMEHHs paboTaTh ¢
XUMHUUYECKMMH peareHTaMu, MocyJoi u nmpuOopaMu, OCYIIECTBIATh XUMUYECKUI 3KCIIEPUMEHT U
IPOBOJUTH MEPBUYHbIE HAyuHBIE HccieqoBaHUsA. B maboparopHbie pabOThl BBEJCHBI HJIEMEHTHI,
MOBBIIIAIOIINE MHTEPEC CTYACHTOB K HMM M MX IO3HABaTEIbHYK aKTMBHOCTb. Hampumep, B
pabore "OmpeneneHue MOJIIPHOM Macchl SKBHUBAJEHTAa MeTajula" oOIpenensercss He TOJIbKO
SKBHMBAJIEHTHas Macca (JIMTEpaTypHbI BapuaHT), HO U aTOMHas Macca MeTauia. B pabote
"OnpezneneHue TEMIOBOrO H(deKkTa peakuu" TErmI0eMKOCTh KaJOpUMeTpa OIpenenseTcs
METOMYECKH OoJjiee TpaMOTHO, YEM 3TO OIMCAHO BO BCEX JIAOOPATOPHBIX MpaKTUKymaX, a B
pabore "CKOpPOCTb XMMHUYECKOH peakiuu", MOMHUMO KAuyeCTBEHHBIX 3aBUCHUMOCTEH CKOpPOCTH
peakuMy OT KOHIEHTPALMM PEareHTOB W TEMIIEpaTyphl, CTYAEHTBI PE3yJbTaTbl 3KCIEPUMEHTA
00pabaThIBalOT KOJMYECTBEHHO M BBIYMCIAIOT SHEPTHIO AKTUBAIMM M KUHETUYECKUN IMOPSIOK
peaxkuuu.

Jlnsi TIOBBILICHUSI T103HABATEIbHONW AaKTUBHOCTU CTYJCHTOB U TNPUOOPETCHHS HMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B ATH KiIaccU4eckue IabopaTOpHble pabOThI
BBEJICHBI DJIEMEHTBI HAYYHOI'O MCCIIEOBAHUs, KAK-TO:



a) CaMOCTOSTENIFHO 10100paTh PEAKTUBBI JIJIsl TPOBEICHUS TOM WM HHOW PEaKIiH;

0) OOBACHUTH MPOTEKAHNE OJHOW PEaKUUH W HE MPOTEKaHHE IPYroi, Ha MEpPBBIN B3I
oJ00HOH, peaKIny;

B) IpelCcKa3aTh MPAKTUYECKOE 3HAUCHHWE TOM HIM MHOW PEaKLUH, COIPOBOXKIAIOIICHCS
HEOOBIYHBIM 3P (HEeKTOM, U T. 1.

[ToaroroBky K KaXkaoii 1abopaTopHOW paboTe CTYAEHT JOJDKEH HadaTh ¢ O3HAKOMIICHHS C
TUTAHOM 3aHSATHS, KOTOPBII OTpa)aeT CoAep KaHue MPeII0KEHHON TEMBI.

[Tocne BbIMONHEHHS KaXJOH JabopaTopHON pabOTHl CTYyIEHT O(OpPMIIET OTYET, B
KOTOPOM YKa3bIBAIOTCS IIETM PalbOThI, XOA pabOThl, JaeTCs PUCYHOK M ONHCAHUE YCTAaHOBKH,
Ta0JIMIa YUCICHHBIX PE3YJIbTATOB, BBIYNCICHHUS U BHIBOBI.

ITpu oneHnBaHKUN J1IAOOPATOPHBIX PAOOT YUUTHIBAETCS CIEAYIOIEE:

- Ka4eCTBO BBIMOJHEHUS JKCIIEPUMEHTAIBHO-TIPAKTHYECKOH YacTh padoOThl U
CTETeHb COOTBETCTBHS PE3YyIbTaTOB PaOOTHI 3aJaHHBIM TPEOOBAHUSM;

- Ka4ecTBO 0(OPMIICHHUS OTYETa IO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJILHBIC BOIIPOCHI IIPH 3aLIUTE PaOOTHL.

9.4. MeToauueckue YKazanusgs 10 OCBOCHHK [JUCHMIIVIMHBI Ha 3aHATHUAX
CEMHHAPCKOIo TUIma

[IpakTryeckue 3aHATHS HApaBJICHBI HA (HOPMUPOBAHNE HABBIKOB PEIICHHS MPAKTHUECKUX
3aJa4, NPUMEHAA IOJYy4YCHHBIE TEOPETUYECKHE 3HAHMs, a TAK)KE HABBIKOB CaMOCTOATEIbHOU
paboTHI 1101 PYKOBOACTBOM IIpenoaaBaTels.

Ha mpakTudeckux 3aHATHSAX NPOBOIUTCS PELICHUE PACUETHBIX 3aJad U YNPAXKHEHUM B
nporecce nMpopabOTKH HamboJee CIOKHBIX B TEOPETUYECKOM IUIAHE MPOOJIEM W MPOBOISATCS B
Tpex Gpopmax:

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

2. peieHre 1 00bsCHEHNE TUIIOBBIX 3a/1a4 [0 JAHHOM TeMe;

3. camocTosiTeNbHas paboTa CTYJAEHTOB C MCIOJb30BaHUEM yYEOHBIX MOCOOUH, JIEKIUH U
KOHCYJIBTALIMM IPENOoJaBaTess IIPU BBIIIOJHEHUN UMU KOHTPOJIBHBIX 3aJaHUH.

9.5. MeToanyecKue yKa3aHus M0 CAMOCTOSITEILHOI padoTe 00y4Yarommxcst

CaMmocTtosiTenbHass paboTa oOecrneyuBaeT MOATOTOBKY OOydYaromIerocs K ayIuTOPHBIM
3aHATUSAM U MEPONPUITHIM TEKYIIEro KOHTPOJS M MPOMEKYTOUHON aTTeCTallud MO U3ydaeMoOu
TUCIUIIIMHE. Pe3ynbTaThl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTHMBHOCTH OOYdYarolIerocs Ha
3aHSATUAX W B KA4YE€CTBE BBIMIOJHEHHBIX MPAKTHYECKUX 3aJaHUd U JpYyrux ¢GopM TEKYIIEero
KOHTPOJIA.

[Ipu BBITONTHEHWHW 3alaHU I CAMOCTOSITEIFHOW PabOTHI PEKOMEHIyeTCs MpopaboTka
MaTepUANIOB JIEKIUH MO KAKIOW NIPOUAECHHOM TEME, a TaKKe H3YyUYEHHE PEKOMEHIAYEMOU
JIUTEPATypPhI, IPEJICTABIECHHON B pa3zzaene 6.

B mporecce camoctosTensHON pabOTHl MPU W3YYEHUW TUCHUIUIAHBI CTYIACHTBI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIEIUATM3UPOBAHHBIX AYAUTOPHSIX Ui CaMOCTOSTENbHON pabOThI
(ykazano B Tabm. 11). B aymutopusx wMeercs JOCTylm Yepe3 HHPOPMAIMOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO0 ceTh «MHTEepHET» K 3NEeKTPOHHON MH(OPMAIMOHHO-00pa30BaTEIbHON
cpene yauBepcutera (OQMOC) u anextponHoit onbnuoteunoit cucreme (3bC), rie B aneKTpoHHOM
BUJIE pACIONIAraloTCsl y4eOHble M y4eOHO-METOJAMYECKHE MaTepuaibl, KOTOpPbIE MOTYT OBITh
WCITOJTH30BAHBI JIJIsI CAMOCTOSITEIBHONW PaOO0THI MPU M3yYEHUH AUCITUTUTHHBI.

s obydaromuxcsi mo 3a049HON (opMe OOYy4eHHsI caMOCTOsITeNbHas paboTa SBISETCS
OCHOBHBIM BHJIOM Y4eOHOM 1eATeIbHOCTH.

9.6. MeToanuyeckne yKka3aHus JJI51 BbINOJHEHUS KOHTPOJbHBIX padoT
[Tpu uzyuennu Kypca « X MMHUI» IPOBOAUTCS 2 KOHTPOJIbHbBIE PaOOTHI .



B xonTponpHyro padory Ne 1 BXOOAT BOMPOCH MO XMMHYECKOW TEPMOJIWHAMUKE M
XUMHUYECKON KUHETHKE (CKOPOCTb XUMHMUYECKHMX pEaKLUUi, XMMHUYECKOE PABHOBECHE, BIIMSHHE
TEMIIepaTypbl Ha CKOPOCTh XMMHYECKOH peakiuuu u T.1): Bapuant 1 - 28 (mo BBIOOpY
npenojasaresns) u3 meroauueckux ykaszanuii: I.H. bopucosa, A.B. bopucos, H0.B. barranoga,
B.K. OcmanoB OcHOBHbIE 3aKOHOMEPHOCTH IpOTEKaHHUd xumuueckux peakuuit. H.Hosropop,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B koutponbHyto paboty No 2 BXOAST BOIPOCH MO CHEAYIOMIMM TEMaM: CIIOCOOBI
BBIPQXCHHSI KOHIEHTPALMU PACTBOPOB M CBOMCTBA PAacCTBOPOB ANEKTPOIMUTOB: BapuaHT 1-30 (mo
BBIOOpY TMpernoaaBaTens) u3 MmeTtonuueckux ykaszanwii: A.B. bopucor, A.J[. Camcononra, I.H.
bopucosa Kontponbusle 3aganus no teme pactsopsl. H.Hoeropon, HI'TY um. P.E. Anekceesa.
2017. 14 c.

10. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUA JUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBbIE 32/IaHUS WJIH HHbIE MAaTePUAJbl, HE00X0AUMbIE JJIsl OLlEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYyIIero KOHTPOJIsl YCIIeBAeMOCTH

Bonpocsl, nHANBUAYaIbHBIE 33JaHUS] U 33]Ja4H [TPEICTABICHBI B METOJMYECKHUX YKa3aHUSIX
K IPaKTHYECKUM U J1abopaTopHbIM 3aHsTusMm [3.1 — 3.13], npeacraBieHHbIX B 11. 6.3.

Ilpumepvt munoswvix 3a0anuil:

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

3ansaTue Ne 24 (2 yaca)
CxopocTh XUMHYECKHX peakiuii. XuMuueckoe papHoBecue. Pemenue 3aga4

1. HWHauBuayanbHOE pelIeHHE 33Jayd IO XUMHYECKOM KHHEeTHKe (10 BBIOOpY
npernojiaBaTenss M3 METOAMYECKUX YKa3aHUM K J1a0opaTOpHBIM M IMPAKTHUYECKUM 3aHATHUSAM:
barranosa O.B., bopucosa I'.H., bopucoB. A.A. u 1ap. «CKOpPOCTb XMMHUYECKHX pEaKLUM.
Xumuyeckoe pasHoBecre» H. Hosropoa, HI'TY um. P.E. Anekceea. 2009. 37 ¢.)

THUITIOBBIE 3ATAY:

1. Bo ckonbKO pa3 U3MEHUTCS CKOPOCTh MPSIMOM peaKkIuu
(peakuuio cYUTaTh FJIEMEHTAPHON) MPY U3MEHEHUH JIaBJIEHUS B N
pas?

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

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

B) 2C(1B) + O(T) 2 2CO(1);

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

1) CO(r) + HoO(1) 2 Ha(r) + CO2(1);

e) C(tB) + 2H2(r) 2 CHay(T)

2.Bo cKobKO pa3 HaJ0 YBEIMYHUTH JaBIEHUE B COCYJIE, YTOOBI CKOPOCTh pPeaKIuu

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

3. Peakuus uper mo ypaBHeHH0O 2NO(T) + O2(r) 2 2NOy(T). HavanbHble KOHIIEHTpAINH
pearupytomux Bemect O0bu1H [NO] =0,8 monp/im; [O2] = 0,6 mons/n. Kak u3MeHUTCS CKOPOCTH
peaKIMU, eCIM KOHIEHTPALUIO KUCIopoJa yBeauduTh 10 0,9 MO/, a KOHIEHTPalHIO OKCUIa
aszora 70 1,2 mons/n (T=const)?

4. Ckopoctb peakiun Ho(r) + Ip(r) 2 2HI(r) npu [Hz] = 0,5mouns/n u [I2] = 0,3 mMons/n paBHa
0,018 Mo/ 1-MuH. PaccunTaTrh KOHCTAaHTY CKOPOCTH MPSIMOM peaKIiH.

5. Cxopocts peakmuu 2NO(T) + O2(r) 2 2NOy(1) mpu [NO] = 0,3momns/1; [O2] = 0,15 Mons/n
paBHa 1,2 -10"® mons/m-c. Paccumtars KOHCTAHTY CKOPOCTH.

6. Koncranra ckopoctu peakiun oopazoanust HI u3 mpocteix Bemects npu 781K pasna 0,16.
Yemy paBHa  CKOPOCTh  pEaKkUMH B  HAyaJbHBIH  MOMEHT  BpEMEHHM,  KOTJa:




a) [I2] = 0,05 momnp/m; [Hy] = 0,09 mons/n; [HI] = 0 monb/nb; 6) kKorna ycmeno obpazosatses 0,04
moub/1 HIL

7. Koncranrta ckopoctu peakuuu 2NO(T) + Oz(r) 2 N2O4(r) mpu HEKOTOpO# Temriiepatype
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/;t; 6) dYepe3 HEKOTOPBIM NPOMEKYTOK BpPEMEHH, 3a KOTOPBIU
npopearupoaio 0,2 MOJIb/JI KUCIOPOAA.

8. Paznoxxenue N,O Ha MOBEpXHOCTH 30JI0Ta P BHICOKUX TEMIIEPATypax MPOTEKAET 10

2,8?
9. Onpenenure TeMrepaTypHbIid KOAOPHUITUEHT CKOPOCTH

peakuu, eciy NpH NMOHWKEHUU Temreparypbl Ha 45° peakuus 3aMemiwiack B 25 pas.
10. Kakoit nomkHa ObITh HEPIUs aKTUBAIMHM, YTOOBI CKOPOCTh PEaKIMM YBEIUYMUIach B 3 pasza
npu Bo3pactanuu temmeparypst oT 300 1o 310K?

11. DHeprusi akTHBAIMK IPOIIECCA TEPMUYECKOTO PA3JIOKEHUsI HOIUCTOro BOAOPOJAa paBHA
198 x/Ix/moinb. Kakas monst Moekyn o0nagaeT JOCTaTOYHOM SHEPTHEl, YTOOB! BCTYIIUTh B ATY

Peakuuto npu temneparype S00K?

12. Bo cKOJIBKO pa3 yBEIHUUTCS CKOPOCTh peakuuu, eciau npu Temreparype S00K ee sneprus
aKTHBAIIWH, 32 CUET BBEJCHUS B PEaKIIMOHHYIO CPEAY KaTalu3aTopa, YMEHBIINUTCS Ha
a) 4 xJ[x/Moib;0) 8xJk/Moib; B) 12k/x/Monb; T) 16K/ [x/Moms; 1) 20k Ix/Monb;e) 30k I>x/Mob;
k) 35x/x/Monb; 3) 40k k/Mob; 1) 45k [K/MOb.
13. [y cnenyrommx oOpaTHMBIX MTPOIIECCOB:

a) Na(1) + 3Ha(r) 2 2NHs(r)

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

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

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

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

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

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

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

3) Ucnonb3yst TaGIUIIbI TEPMOJMHAMUYECKHX BEINYMH HalWTH 3HaueHue K,

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

N IMpouece T,K K,
1 C(1B) + O2(r) 2 COx(1) 1300 4,17-10"
2 N,04(r) 2 2NO,(r) 298 0.141
3 N2(r) + 3H2(r) 2 2NHs(r) 298 6.3:10°
4 SO,(r) + 1/204(r) 2 SO4(T) 298 1.7-10%
5 Ha(r) + Dy(r) 2 2HD(r) 670 3,78
6 2C0,(r) 2 Oy(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 3HaKk AH peakuuu. ( AH> 0 win AH< 0).

16. Peakums  XJOpHpOBaHUST ~ MOHOOKCHIA  yIJIlepoja  TPOTEKaeT 10  CXeMe:
CO(r) + Cly(r) 2 COCly(r). Ucxonnbie kounentpanuu CO u Cl, 6butn, coorBeTcTBeHHO, 0,5 1
0,2 MOb/11. BBIUMCANTD KOHLIEHTPALIUK BCEX BELIECTB B MOMEHT BPEMEHH, KOTJa KOHLEHTPAIHs
xJiopa crana 0,1 MoJb/.

17. Konnentpauuu BemiectB B peakuuu CO(r) + HoO(r) 2 Ha(r) + COy(r) cocTaBusiu:

[CO] = 0,2 monw/n, [H,0] = 0,4 monw/n, [CO;] = 0,3 mons/n, [Hy] = 0,1 Monb/n. Berauciute
KOHIIEHTpAIlUH BCEX BEILIECTB B MOMEHT, Korjaa npopearuposaio 40% CO.

18. MoaucTelit BOAOPOI TPH HArpeBaHuM auccoruupyet mo ypasuenuto 2HI (1) 2 Ha(r) +

Io(r). IIpu Hexotopoii Temneparype K. = 1,64. Paccunrars xonmuuectBo HI (B mpouenTax),



MOJIBEPTIIIEECs TUCCOIMAIINH TP JAaHHOU TEMIIepaType, €CIIU ero UCXO0IHAS KOHIICHTPAIUs
cocTtasisiia 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 T1oKcUu1a yriaepoaa Haao
B3sTh Ha | MOJb Bogopoaa, 4todsl 70% mociieiHero npeBpaTuioch B BOIYy?

20. O6mree naBieHue ra3os B cucreMe 1 atm. Onpeaenuts 00bEMHBIH MPOIEHT COJePKAHUS
MOHOOKCH/JA YIiepoaa B MOMEHT paBHoBecus Ui peakuuu FeO(tB) + CO(r) 2 Fe(tB) + CO4(T),
ecau npu T=1273K K,= 0,4.

21. TIpu 630C K,= 1,27 ans peakuun N»Oy (1) 2 2NOy(r). Onpenenuts paBHOBECHbIE
napiuaibHbIe JaBJICHUS ra30B, €CJIM O0IIee 1aBIIEHHE B COCTOSIHUU paBHOBECHUs ObLIO 1aTM.

22. IIpu xakoM oO1IeM JaBJICHUH JOJIKHA HAXOIUTHCSl paBHOBECHAs CHCTEMa

PCls(r) 2 PCls(r) + Cly(r), uroos! naprmansraoe 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)
AH g5 = 32,2 kJIx. Kak ckakercst Ha KOHLIEHTpauyy KUCI0PO1a HaJl IOBEPXHOCTHIO TBEPIOM
¢a3bl: a) BBeIEHUE JIOMOTHUTENBLHOTO KonmdyecTBa Ag,O; 0) MOBBIIIEHNE TeMIIEPaTyphI?

24. JIns peakuuu 3Fe(TB) + 4H,0(1) 2 Fez04(TB) + 4Hy(T) AHC05 = -148 4k JIx. YKa3aTh, KaK
OyJIeT cKa3bpIBaThCs HA KOHIIEHTPALIMU BOJIOPOa B PABHOBECHON CMECH: a) TIOBBIIIICHHE
TEMIIEPATYphI; 0) yBeTUUCHHE OOIIETO TaBIICHUS; B) YBEIMYCHHUE BECOBOTO KOJIMYECTBA JKeJe3a; T)
BBEJICHUE JIOTIOJHUTEILHOTO KOJIMYECTBA BOASHOIO Mapa; 1) KaK COOTHOCATCS SHEPTUU
aKTHBAIIMU TIPSIMOTO U 00paTHOTO Tporecca?

25. Jlana o6parumast peakrms: 4HCI(r) + O4(r) 2 2H,0(r) + 2Clo(r) AH 208= -112,24 kJIx. Kax
MOBJIMSAIOT Ha PABHOBECHYIO KOHIIEHTPALMIO XJI0pa CIAEAYIOLUE U3MEHEHUS:

a) MOBBIIICHUE TEMIIEPaTyphl; 0) yBeIMueHUE OOIIETo JaBICHUS;, B) YBEIIMUYEHUE KOHIICHTPAIUU
KHCJIOPO/JIa; T) YBEJIUYEHHE 00beMa PEaKIIMOHHOTO COCY/a; ) BBEACHUE KaTaau3aropa.

26. B xakoMm HampaBJIeHUH CMECTUTCS paBHOBECHUE MPU YBETUYCHUH OOIIETO AaBIECHUS U ToYeMy?
a) Hao(r) + Ix(r) 2 2HI(1); 6) Na(1) + 3H2(1) 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
CMECTHUTCS PaBHOBECHE

IIPH MTOBBIMICHUHN TEMITePaTyphI?

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

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

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

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

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

28.Vcrionb3yst TaOIMYHBIC TaHHBIC, PACCUUTATH AHozgg , ¥ C y4eToM 3Haka (A Hozgg)Xp
OTIpeIeNIUTh, KaK OTPA3UTCS Ha MOJOKEHUHM PABHOBECHS MOBHIIICHNE TeMIepaTyphl. B kakom
HaIpPaBJIEHUU CMECTUTHCS PABHOBECHUE , €CIIH MPHU [ =CONSt yBEIUMYUTH BHEIIHEE AaBlIeHHE?

a) 2S0,(r) + O2(T) 2 2S03(1)

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

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

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

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

10.1.2. TunoBble 3agaHusi AJs J1a00paTOPHBIX padoT
JlabopaTopHoe 3ansitue Ne 1 (2 yaca)
OnpeneseHne YJKBUBAJTEHTHONH Macchl MeTaL1a
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. llens paboThI
2. Tlopsimox BBITIOJIHEHHS pabOTHI



3. O6paboTKa KCIEPUMEHTATBHBIX JaHHBIX

4. AHanu3 pe3yabTaToB

5. Cxema yCcTaHOBKH

6. HaiiTu sxBUBaneHTHYIO Maccy cepbl B coenaeHusx HyS; SO3; FeSO,; CuSO:s.

7. OT yero 3aBUCHUT HKBHUBAJCHT XUMHUYECKOIO 3JIEMEHTA: 1) OT BaJe€HTHOCTH; 2) Bceraa

SIBJISIETCSI IOCTOSTHHOM BEJIMYMHOM.

8. Uemy paBeH oO0beM | MoJIb HMI€aILHOTO Ta3a mpH 25 °C u nasnenuu 1 atM, mMacca ero
SKBUBaJieHTa — 29,65 r/mMoib. YeMy paBHBI BaJCHTHOCTh M aTOMHAsl Macca MeTajla, KaKoWh 3TO
MeTa?

9. OnpenenuTh 3KBUBAJICHTHYIO Maccy MeTaia, eciau 0,4 © ero BHITECHUIU U3 BOJbI 624
miaH; ipu 470 °C u 743 mm pr. ct.?

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

11. Mblibsik oOpa3yer ABa OKCHJIa, U3 KOTOPBIX OJUH COAEpKUT 65,2 % (Macc.) MbIIIbSKA,
a apyroit — 75,7% (macc.) Mbimbsika. OnpeaenuTs SKBUBAJICHTHbIE MAcChl MBIIIbSIKA B 000MX
cinyvasix. Hanmcats opmybl COOTBETCTBYIOIIMX OKCHUIIOB.

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

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

COEJIMHUBLIETOCS C KUCIO0POA0M?

14. Jlath onpeneneHus 5KBUBAJICHTA 3JIEMEHTA, SKBUBAJICHTHONW MacCChI.

15. Haiitn SKBHBJICHTHYIO Maccy Mapranina B coequaeHusx: Mn(OH)4; KoMnQOy4; MNnSOs,.

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

10.1.3. TunoBbie BONPOCHI (3a1aHNsA) AJIsl YCTHOTO (MMCHMEHHOI0) ONpoca
JIEKIIUSA Ne 5
3aBucuMoCTh CKOpocTH peakuuu ot Temmneparypsl. [lpuanun Jle-Illarease

THUIIOBBIE BOITPOCbI JIAA TI'PYHIIOBOI'O OBCYXJIEHUA HA
JIEKIIMOHHBIX 3AHATUAX:

1. Kak 3aBHCHT CKOPOCTh XMMHYECKOW PEAKIMU OT KOHIICHTPALMH PEarupyrolnX BEIIECTB
JUTSL CJIIOKHBIX peaKiuii?

2. Hanmumure nuddepeHnnanbHoe KHHETUYECKOE YPaBHEHNE PEAKIIHH.

3. UYro Ha3pIBarOT mopsakoM peakuuu? Kak 3KCIEpUMEHTaIbHO ONPENENSIOT MOPSIA0K
peaxkuy Mo JaHHOMY BELECTBY?

4. Kak u3MEHAIOTCS KOHLEHTPALlUM BEUIECTB BO BPEMEHM IO MEPE IMPOXOKICHUS
peakiuu? Hanummre MHTErpaabHOE KWHETUYECKOE YPABHEHUE JIsl PEAKIMK IIEPBOTO MOPsIIKa.

5. Ot kakux (QakTOpOB 3aBUCUT CKOPOCTb XUMHUYECKOW pEAKIUH B TIeTEPOreHHBIX
cucremax?

6. Kak n moyemy 3aBHCHT CKOPOCTb peakuuu OT Temneparypsl? Hanwmmnre ypaBHeHue
Appennyca. KakoB Qu3nyeckuil cMbIc KOHCTaHT ypaBHeHus? Kakue skcrnepuMeHTalbHbIE
JTaHHbIE HEOOXOAUMBI IS pacyeTa SHEPTrU aKTUBAILIUH?

10.1.4. TunoBbIe TeCTOBLIE 3aJAHUA

Tema «OCHOBHBIE MOJIOKEHHS, YJIEMEHTHI XUMHYECKOH TePMOJIMHAMMKH U TeIJIOBbIE
3¢ deKThl XMMHYECKUX PeaKkuii»
1. TemmoBoii 3¢ (heKT peakuu XxapakTepu3yeTcs U3MEHEHUEM
1) sHTpONIHH;



7.

2) SHTAJIBINY;

3) NOBBILIEHUEM TEMIIEPATYPBI;

4) BHyTpEHHEHN YHEPIUH.

Peakuus nporekaeT caMONpOU3BOJIBHO B IIPSMOM HAlpaBiIeHUH, €CIIH
1) AH<O;

2) AG<0;

3) AS>0;

4) AH>O0.

OHTpoONHUs ABISAETCA XapaKTEPUCTUKOMN

1) TEena0TH CUCTEMBI,

2) Gecriopsiika CUCTEMBI,

3) noTeHUMaNbHON YHEPTUU CUCTEMBI;

4) nBUKEHUS MOJIEKYJI.

TennoBoil 3¢ ekt peakuuu 3aBUCUTE OT

1) TeMniepaTypsl OKpy>Karolien cpeabl;

2) naBJeHUS B CHCTEME;

3) HauaTbHOTO ¥ KOHEYHOT'O COCTOSIHUS CHCTEMBI;

4) nyTH NPOTEKAHUS PEaKIUH.

B xone peakuuy npoucxXouT BhIJCJIEHUE Ta3a — CUCTEMA paclIupsIeTCs, IPU 3TOM €€
1) suTpomnus ymensinaercs (AS<0);

2) suTanbnus yeenuuuaercs (AH>0);

3) surponus Bozpacraet (AS>0);

4) BHyTpeHHss dHeprus ymenbinaercs (AU<0).

Jns xakoit peakuuu ASxp >0?

1) CaCOj3 (k)=CaO(x)+ COy(1);

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

3) Ia(r)+ Ha(r) = oHI(1);

4) 3H2(r)+ N(r) = 2NHj3(1).

Peaknus mpoTekaeT caMOIPOM3BOJIBHO IIPH TeMmIleparype Humxke paBHoBecHon ( T<T,), B

clIydae eciu

8.

1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
Peaknus mporekaeT caMOINpPOM3BOJIBHO IPU TEMIEpATypax BbIIIE TEMIEPATYpPbI

paBHOBECHUA B Cliydac €CIu

9.

€Clin

1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<0.
B cucreme HeT PaBHOBCCHA, pCaKUsd HC BO3MOXXHA ITPU J'IIO6OI7I TEMIICPATypEC B CIydac

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



10. Peakumst mpoTekaeT caMOMpOU3BOJIHHO MPH JIFOOOH TeMIlepaType B ciydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuus siBisieTCs S9K30TEPMUYECKOM, €CIu
1) AH<O0;
2) AU >0;
3) AU<0;
4) AH>0.
12. Peakmusi mpoTEKaeT ¢ MOTJIOUICHUEM TeIlIa, €CIIN
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>0.
13. Cucrema HaXOAUTCS B PAaBHOBECHUH, €CIIU
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTeMBbl MOBBIIAETCS IPU
1) KoHAeHCAIUU Tapa;
2) KUIICHUHN KHIKOCTH,
3) KpUCTAIIN3AIUH KUKOCTH,
4) ocaxJICHUH.
15. DHTpONHUS CUCTEMBI YMEHbBINIACTCS MPU
1) kpucTaM3aIum;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpEHUH.
16. Peakmus nporekaer no ypasaenuto 2 HCl) + Cagy = CaClyy + Hyry. Cronbko morneit
HCI Bcrynmino B peakuuto, eciu Boiienuinoch 152,88 k/Ix Tera?
1) 1 mounp;
2) 0,25 mob ;
3) 0,5 momnp; 4
4) 1,5 MoJB.
17. DuTanenus obpazoanust FeOcocrarmsier -265 kJ[k/Moib. CKOJIBKO TeIlia BBIACIUTCS,
eciu oOpasyetcs 144 r okcua xene3a’?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xJIx;
4) 488 x/Ix.
18. Cormacno 1 cnenctBuro 3akoHa ['ecca TemnoBoi 3G deKT peakiuu
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;
4) AH%p = - 226,9 kJ[k.
19. Durponus cucremsl B xoze peakiuu NaCOjs = NayO() + COy(y yBennuuBaeres, T.K.
1) oOpasyercs ras;
2) peakuusi caMOIIpOU3BOJIbHAS;
3) oOpasyeTrcst OKCHI HaTPpHS,
4) 00pa3yroTCs JBa OKCHU/IA.
20. Onpenenute TemnoBoil 3¢ ekt cropanus KUIKOro CSyi 10 00pa3oBaHUsA Ta3000pa3HbIX
COZ n SOZ.
1) - 602 x/Ix;
2) 635,2 xJIx;
3) — 635,2 xJIx;
4) 602 x/x.
21. PeakmmssNO(r) + Oy(r) =2NOa(r) mnpu cTaHZAPTHBIX YCIOBUSAX MPOTEKAET
CaMOIIPOU3BOJILHO B MPSMOM HAMpaBICHHUH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 kJIk;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 xJIx.
22. Peakuus C(rpadur) + COy(1) =2 CO(r) npu CTaHIAPTHBIX YCIOBHUIX HE BOBMOXKHA, T.K. .
1) AG%p = - 257,4 xJIx;
2) AGOXp =257; xJIx;
3) AG’xp = 120,2 kJIx;
4) AG%p = -120,2 kJIxk.
23. Peakius sSIBISi€TCS S9HIOTEPMHUUECKOH, €CITU
1)AH<O;
2) AG<0;
3) AH>0;
4) AS>0.
24. Tlomy4yenue nuHKa uaet no peakuun ZNOw) + Cupagur)y = ZNw) + CO(py. Cronpko Teruia
MOTJIOTUTKCS, PU 00pa3oBaHuu 1 T uHKa?
a) 3700 x/Ix;
0) 1500 x/[x/moub;
B) 3700 x/[x/MOmB;
r)3,7-10°k JIx.
25. Ilpu oxucnenun 10,8 T cepebpa Bwimenunochk 1,58 kJ[x Terura. Haiitu sHTamenuio
o0Opa3oBaHus OKcua cepedpa AHO(,Gp(AQZO).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/MOb ;
r) 44,8 xJIx .
26. DHTanenusa 00pa3oBaHMs aMMHAaKa (AHooﬁp(N Hs)) cocraBnser — 46,19 k/[x/mons. Kakoi
00beM azoTa (H.y.) BCTYIUT B peakuuio, eciu Boiaenurcs 18,41 k/[x TernoTsr?
a) 4,46 m,
6) 4,46 M>;



B) 3,98 m;
r) 4,46 M.
27. Onpenenure usMenenue sHeprun ['ud6ca peakuun CHapy + Iy = CHal + Hly mpn
CTaHJAPTHBIX YCIOBUSAX. BO3MOXKHO 1 IpOTEeKaHUE peakiuu (CT.y.)
a)AGOxp: 39,49k /1:x, HEBO3MOXKHO);
0) AGoxp = - 39,49 x]I>x, BO3MOXHO;
B) AGoxp = -43, 8 xk/[>x/M0JIb, BO3MOKHO;
T) AGoxp = 45,5 x/Ix, HEBO3MOXXHO
28. Ompenenute M3MEHEHHWE dHepruu [ 'mOOca W HampaBlICHHWE NMPOTEKAHHUS PEaKIHH MpU
cranapTHbIX ycnoBusaX. MNOs) + 2C pagur) = Mg + 2 COyy.
a)AGOxp: 192 x/I>x B 0OpaTHOM HalpaBJIECHUY;
0) AGOXp =— 192 x/Ix, B mpsIMOM HaIpaBJICHUU;
B) AG’kp = 384 kJIK/MOJIb, B IPSIMOM HAIIPABIICHHH;
T) AGOXp =— 259 x/Ix, B IpsIMOM HaIrpaBJICHUH.
29. Peakius npotekaer no ypaBHeHUIO SiOx + 2 Cipagur) = Sl + 2 COy. Onpenenure
M3MEHEHHE SHTPOIUH IIpH CT.y. OGbsCHUTE XapakTep n3MeHeHus AS’xp.
a) ASOXp = 360,82 JIx/K; yBenuuuBaeTcs ,T.K. BbIJIEISIETCS ra3;
6) AS%kp = 360,82 JIx/K-MOJIb YBEIMUMBACTCS, T.K. 06Pa3yeTcs KPeMHHIL;
B) AS’xp = - 360,82 JIx/K yMeHbIIaeTcs, T.K. 00pasyroTcs 6oee IPOCTHIC MOICKYIIbI;
r) AS°xp =0 JI/K He H3MEHSETCS, T.K. HE H3MEHSETCS KOJIMYECTBO BEIIECTBA B XOJIE
PEaKIH.

10.1.5. TunoBble 3a1aHus VI KOHTPOJIbLHOH padoThI

KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHOMEPHOCTHU MPOTEKAHUS PEAKLIUIA»

Bapuant Nel

Jns peakunu 2COpy + 2H, ) = CHyry + CO; () onipenennTs:

1) rOMOTeHHOM UK TeTEepPOreHHOM SBIISIETCS JaHHAasl CUCTEMa;

2) TenoBoi 3¢ (eKT peakuy; K30~ WU SHIOTEPMUUECKON OHA ABISAETCS;

3) TeroBoii a3 dexTt peakunu B pacuetre Ha 67,21 CO;

4) m3meHeHue BHYTpeHHel sHepruu cucteMbl (AUsgs);

5) HanpaBieHUe NMPOTEKaHUs Mpoliecca Ipy cTaHAApTHBIX ycnoBuax U 1000K;

6) BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh HPSMOW peaKkUMU MpU MOBBIILICHUM JaBJIEHHUS B 2
pasa;

7) B KaKOM HalpaBJIEHUU CMECTUTCS] PAaBHOBECUE TPOLIECCA ITPH MOBBIIIEHNUN AABJICHUS;

8) 3anummTe MaTeMaTH4YeCcKHe BeIpaxkeHUs: KOHCTAHT K, u K¢; kakoe cooTHomenne mexny K,
1 Ke;

9) paBHOBECHBIC KOHIICHTPAIIMH BEIIECTB, €ClM HadajdbHble KoHueHTparmmu CO u Hp
cooTBeTcTBeHHO OblTH paBHBI 0,2 1 0,4 MOJIB/I U K MOMEHTY paBHOBecHs mpopearupoBaiio 20%
ucxonHoro konmgectsa CO. OTBeTH 000CHOBATH.

Bapuant Ne2

Jns peakuuu CaCOjz4) = CaOgy+ COx) Onpenenurs:

1) 5K30- WK PHAOTEPMUYECKON SBIISICTCS JaHHAS PEAKIIHS;

2) rerutoBoil a¢ ekt peakuun B pacuere Ha 11,251 COyp;

3) ¢ yBEeNMYEHUEM WJIM YMEHBIIEHHWEM JSHTPOIUHM TMPOTEKAET MPOIECC; YEM BBI3BAHO
W3MEHEHUE SHTPOIINY;



4) TteMmmeparypy, BBIIIE KOTOPOW MPOLECC Pa3IOKEeHUsS KapOOHATa KaibIMs CTAHOBUTCS
BO3MOXXHBIM; 3a C4Y€T Kakoro (Qaxrtopa (PHTAIBIUIHOTO WM HHTPONMIHOIO) BO3MOKHO
CaMONPOU3BOJILHOE MPOTEKAHUE PEAKIIUH;

5) TOMOTEHHOM WJIM TeTEPOTEeHHOI SIBIISIETCS JaHHAs PEaKus;

6) B KaKOM HaIpaBJICHUHU CMEIIAECTCS paBHOBECHE Mpolecca:

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

7) 3anuIIMTE MaTeMaTu4ecKue BeIpaxkeHus KoHCTaHT K, 1 K¢ n cootnomennsa mexny K, u K;

8) BO CKOJIBKO pa3 U3MEHUTCSI CKOPOCTH MPSAMO peakiuy Mpy MOBBIICHUH JaBJICHUS B 5 pas;

9) sHeprus aKTUBALUY NMPSMON HIJIM OOpaTHOM peakiiu OoJIbIIe.

OTtBeThl 000CHOBATb.

Bapuant Ne3

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

1) TeroBoi 3pPEeKT XUMUIECKOIN peaKInu;

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

3) BO3MOXHOCTh €€ CaMOTNPOU3BOJILHOTO MPOTEKAHUS MPU CTAaHAAPTHBIX ycloBusx u mpu 1000
K;

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

5) TOMOTEHHOM WJIM TeTePOTeHHOM SIBIIIETCS JaHHAs CUCTEMA,

6) B KaKOM HAIPABJICHUH CMEIIACTCS PABHOBECHE MPOIIecca MPU HArPEBAHUU; YBEITUIHBACTCS
WM YMEHBINAETCS MPU TOM KOHCTaHTa PaBHOBECHS PEAKIUU;

7) BO CKOJBKO pPa3 M3MEHHUTCS CKOPOCTh MPSMOW PEaKIUM IMPU TIOBBIICHUH JIABJICHUS B
CUCTEeMeE B 2 pasa; BIUSET JIM MOBBIIICHHE JAaBJICHUS Ha CMEIlIEHNE PaBHOBECHS IIPOIIECCa;

8) 3anuIIMTe MaTeMaTHYeCKHe BoIpaxkeHUst KOHCTAHT K, u K; cootnomenne mexny K, u K;

9) kakumMu OyIyT paBHOBECHBIE KOHIIEHTPAILIUU BEIIECTB, €CJIM HayalbHble KoHIeHTparuu CO
u H,O cootBerctBerHo paBubl 0,2 u 0,4 MOJIB/TT 1 K MOMEHTY paBHOBecHs mpopearupoBaio 40 %
ucxonanoro konuuectsa CO.

OTBeTh 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) 11 NOo;

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

4) 3a cuér kakoro ¢akTopa, OHTATBIUWHOTO WM OSHTPONHHHOTO, BO3MOXKHO
CaMOIIPOU3BOJIBHOE NPOTEKAHKUE PEAKIIMY B IIPSMOM HAIPABJICHUH IIPH dTUX TEMIIEPATYPax;

5) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTb MpPSIMOM pEaKIUH IMpU TOBBIIIEHUU IaBJICHUS B
CUCTEME B 2 pa3a;

6) 3anmuIuuTe MaTeMaTu4ecKkue BeIpaxkeHns: KOHCTaHT K, u K; cootHomenne mexny K, u K;

7) B KakOoM HampaBJI€HUM CMECTUTCS PAaBHOBECUE PEAKLHUHU IPHU IOBBILICHUM JABJICHMUS,
M3MEHHUTCS JIU [IPH 3TOM KOHCTaHTa PaBHOBECHS pEaKIIUu;

8) KaK BIUSET MOBBIIIEHUE TEMIIEPATYpPhl HA CMELIECHNE PaBHOBECHS IIPOLIECCA U HA BEIMUYUHY
KOHCTaHTBI PaBHOBECHS;

9) KOHCTaHTy paBHOBECHS mporiecca, eciu ucxoanas konueHtpamus N,O, cocrasmsa 0,2
MOJIB/JT 1 K MOMEHTY paBHOBecHUs mpopearupoaiio 60 % rnepBoHayalbHO B3ATOTO KOJIMYECTBA.

Bapuant NeS
Just peakuuu 2NOy + Oy = 2NOy(y. Onpenenuts:



1) TeroBoit 3 dexT peakiuy;

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

3) HampaBJeHHE CaMONPOU3BOJILHOIO IPOTEKAHUS PEAKIIMU MIPH CTaHJAPTHBIX YCIOBUSX;

4) TeMnieparypy, BbIIIIE KOTOPOH JaHHAS PEAKIHs CAaMOTIPOU3BOIBHO HE MPOTEKACT.

5) TOMOTEHHOM WJIM TeTePOTreHHOM SBIIIETCS JaHHAs CUCTEMA,

6) B KaKOM HampaBJICHUU CMEIIAETCsI pABHOBECHUE MpoIiecca Mpu HarpeBaHuu. Kak u3meHsercs
IIPU TOM KOHCTaHTa paBHOBECHS?

7) BO CKOJBKO pa3 M3MEHHTCS CKOPOCTh MPSIMOW PEAaKIUU MPU TOBBIIICHUH JABJICHUS B
cucTteMme B 3 pasa; U3MEHHUTCS JIM IPU 3TOM KOHCTaHTa PaBHOBECHS PEaKIINH;

8) 3anMIIMTE MaTeMaTHYECKHE BoIpaxkeHUs KoHCTaHT K, u K.; coornomenune mexny Ky u K;

9) KOHCTaHTy paBHOBECHsS peaklHuH, eclid HadajabHble KoHIeHTpamuu NO wu O
COOTBETCTBEHHO ObLIHM paBHBI 0,8 u 0,6 MOJIB/II U K MOMEHTY paBHOBECHS TpopearupoBaio 50%
NO. OTBeTsl 000CHOBATS.

8.2. TunoBble KOHTPOJIbHbIE 3aJaHHUSl MJIH HMHbIe MATepPHAJbl, HEOOXOAUMbIE JIf
OLICHKHU 3HAHUI, YMEHHd, HABBIKOB M (WJIH) ONbITA B X0A€ MPOMEKYTOYHOM ATTECTALMH IO
AUCIHHUILIMHE

DK3aMeH TPOBOJUTCS B TECTOBOH M YCTHO-IMCBMEHHOW (OpME MO BCEMY MaTepHany
M3Yy4aeMoro Kypca «XuMHun»

DK3aMEHAIIMOHHBIA OMJIET COACPKUT 5 BOIIPOCOB U3 PA3HBIX TEM Kypca.

IK3AMEHAINIMOHHBIE BUJIETbHI

Kadheopa IIBIduX 3K3AMEHAHI/IOHHI)II71 BUJET N1
JMucuunauna XuMus

1. Crpoenue aroma. OCHOBHBIE IIOJI0XKEHHUS KBAHTOBOI MeXaHUKH. SnepHast Moaens aroma. [IpoToH.
Hetlitpon. DnekTpoH.

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

3. HcxoaHble KOHIEHTpanu# a3ota u Bogopoaa B cucreme N (1) + 3 H, (r) <2NHj; (1) Obutm [N,]=
2 monw/11, [H,]=8 monw/n. K MomenTy paBHOBecHs mpopearupoBaiio 10% UCX0AHOro KOJIn4ecTBa
a3oTa. BeruucauTh AaBieHue razoBoil cMmecu B MOMEHT paBHoBecus pu 500 K.

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

5. ByZayT nu npoTekath peakLi MEXIY PaCTBOPaMH CIECAYIOLUIUX 3JIEKTPOIUTOB:

a) K2C03 + HCI 6) KN03 +N3.28 B) CdSO4 + NaOH?

Kageopa 11bIuX 3K3AMEHAIIMOHHBI BUJIET N 2

Hucyuniuna Xumus

1. JIBoiicTBeHHas mpupoAa 3eKTpoHa. BonHoBas pyHkums. DnexTpoHHOE 0051aK0. ATOMHAs

2 2 2 2

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

ox® oy° oz h

3amyTa METaJJIOB OT KOPPO3HHU. 3allUTHBIE TOKPHITHA. KaToaHbie M aHOTHBIC TOKPBITHSL.

3. DK30- MM SHIOTEPMUYECKOM SBISIETCS peaKiys Pa3IoKeHHUs MEPOKCHIa BOAOPOIa

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

1 kucimopoaa?

4. DHeprus akTUBaIuu mpsmoro mnporecca H, (1) + J, (1) <2HJ(r) paBua 166,3 x/Ix/Monb, a mis
o6patHoro mpouecca — 182,9 kJ[x/Moib. Paccunrars AH? xuMudeckoii peakium.

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

opburans. Ypasuenue llpeauarepa

N



Kageopa NIBIuX 3K3AMEHAIIMOHHBINA BUJIET N 3

JHucyunauna XuMusi

1. Aromuas opburans. KBanToBBIE uncna: n, 1, mj, ms. ' 1aBHOE KBAaHTOBOE YHUCIIO.
DOHeprerudeckue ypoBHU. OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE 3JIEKTPOHA.

2. MexaHu3M U TEPMOJIUHAMUKA IJICKTPOXHUMHUECKON Koppo3un. Koppo3us cTanu B KUCIOU
cpene.

3. Bo3MoxHO 11 mosyyeHne KapOuaa KajablHs IPU CTAHJAPTHBIX YCIOBUAX 110 PEAKIUH

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

4. Jlns sx3oTepmudeckoii peakuun (AH’<0) 250, (r) + Oy(r) < 2505 (r) Onpexenuts: a)
HaIpaBJIEHUE CIBUTa PaBHOBECHUS IIPU MOHIKEHUHU TeMIIepaTyphl; 0) Kak U3MEHSETCs
IIPU ATOM BEJTUYMHA KOHCTAHTHI PABHOBECHSI?

5. Ckoabko rpammoB PhSO4 MOKHO pacTBOPHUTH B 2 J1 BOABI IPH OOBIYHOM TemIieparype?
Kageopa T1BInX DK3AMEHAIIMOHHBIA BHUJET N 4
Hucuunauna Xumus

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

2. 3axon 'ecca. I u Il cnencrBue 3akona I'ecca. CtanmapTHast SHTANBINS 00pa30BaHUS U
CTaH/JapTHAs SHTAJIBIINS CTOPAHUS BEIIECTBA.

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

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

2) onpeAenuTh HaNpaBJIeHUE CMELICHHS pAaBHOBECHUS: a) IPU MOBBIILIEHUH 00ILEro
JaBJICHUS B cucTeMe;  0) BBEJCHHH KaTallM3aTopa; B) YBEITUYCHUN KOHIIEHTPALIUN
XJiopa.

5. Kakyto cpeny (kuciyro, HEMTpaabHYIO WM LEI0OYHYI0) UMEIOT pacTBOphI coseil NapS,
KC1, LiHS, K3PO, ? Hamuiure MOJIEKyIspHBIC M HOHHBIC YPABHEHUS PEAaKIIUi THIPOIIN3A.

Kageopa TIBIuX DK3AMEHAIIMOHHBIA BUJET N5

HAucyunauna Xumus

1. MaruutHOe KBaHTOBOE uKcio0. [IpocTpaHcTBeHHAs OpueHTalus opoutanu (S, p, d).
[ToHsATHE «BBIPOKIEHHOCTHY MOAYPOBHS.

2. Kunernka smekTpoxuMudeckoit koppo3un. [laccuBanus MeramioB. Biausiare mpupoast
3alIUTHBIX MJIEHOK U pH-cpesbl Ha CKOPOCTh KOPPO3UU METAIIIOB. AHOJHbBIE YCKOPUTEIH
KOPPO3HH.

3. Jlns obpatumoii peakiuu 4HCI(r) + O2 (1) = 2H0(T) + 2Clo(), AH%05= -112,4 k]Ik.
Kax moBnusitoT Ha paBHOBECHYIO KOHIIGHTPAIIUS XJIOpa: a) MOBBIIIICHUE TEMIIEPaTyphI; 0)
yBEJIMYEHHUE 00IIEeTo JaBJIEeHUs; B) yBeJIMUeHHEe 00beMa peakTopa’?

4. OnpenenuTs 3JIEMEHT, €CIIM OH HAXOAUTCS B 4 TIEpUOJIE 1 aTOM B HEBO30Y)KJICHHOM
COCTOSIHUU MMeeT CIHH 2,5. YKa3aTh ero nojoKeHue B rpymie u noarpymnmne. Hazparsb
3JIEKTPOHHOE CEMEMCTBO.

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

Kageopa 1IBIunX DK3AMEHAIIUMOHHBIN BUJIET N 6

Hucyunauna Xumust

1. CnunoBoe kBantoBoe uucio. [Tpunnun [Taynu. EMkocTs aToMHO#N opOuTanu, noaypoBHs,
YPOBHSI.

2. Tennooit 3h(peKT XUMUUECKOH peakuuu. DHTAIBIHA. DK30- U SHAOTCPMHUECKUE

peaKkIuu.



3.

C BbIIETICHUEM WJTU TIOTJIOMICHUEM TeTlIa IPOTEKAET MPOIIECC PA3IOKCHISI HUTPATA KAJTHSI
no ypaBueHnio 2KNO3 (k) =2KNO; (k) + O, (r)? OnpenenuTs TerioBou dpdext
peakiuu, eciu oopasyercst 67,2 1 KUCIOpoaa.

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

5. Ilpm yBenu4yeHUHU TeMIIEpaTyphl Ha 60°C CKOpOCTb peakiuu Bo3pocia B 150 pas.
PaccuuTars TemneparypHbiii KO3(QQUIUEHT peaKkuu.

Kageopa NIBInX D3K3AMEHAIIMOHHBIN BUJIET N7

Jucyunauna XuMusi

1. Teopwus BaneHTHBIX cBs3el. [ mOpuan3anusi aToOMHBIX opOuTaneit. Tunsl rHOpuAU3aIHH -
sp, sp?, sp®, spd, sp°d®.

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

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

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

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

Kadgheopa 1153uX D9K3AMEHAIIMOHHBIA BUJET N 8

Hucuunauna XuMusi

1. DOnexkTpoHHas CTPYyKTypa MHOTO 3JeKTPOHHBIX aTOMOB. [IpaBuno Xynzaa. [TocnenoBarensHOCTH
SHEPreTHYECKUX COCTOsHUM aTtoMma . [IpaBuna Kneukosckoro.

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

3. OOBICHUTH, OYEMY OTOPBATH IIEPBBIH AIEKTPOH OT aTOMa CEpHI JIerye, YeM OT aTOMa KUCJIOpo/a,
10 ecTh 1;° < I1O.

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

5. Ilo tabnuynabiM 1aHHBIM [IP KOMIIOHEHTOB OINpeneauTh HalpaBIeHHe PEeaKIIM1 HOHHOTO OOMeHa
CdS + Hg(N03)2 - Cd(N03)2 + HgS

Kagheopa T153uX DK3AMEHAIIMOHHBINA BUJET N9

Hucyunauna Xumust

1. ATomHBIC U HOHHBIE PaINYChl. 3AKOHOMEPHOCTHh H3MEHEHUS PAINYCOB B TIEPUOC U MTOATPYIIIIE.
OddexT NPOHUKHOBEHHUS 1 SKPAHUPOBAHUS.

2. Dnextponus. Karon. Anon. Dnexkrponusepsl. DnexTponus ¢ auadpparmoil. [locienosatensHOCTD
3NEKTPOIHBIX MPOIIECCOB HA KaTOIE U aHOJIE.

3. C yBenuueHHWEM WU YMEHBIICHUEM SHTPOIMH MPOTEKAET MPoIiecc 00pa30oBaHus XJIOPHUJIA JKene3a
(I1T) u3 mpoctsix BemtectB Fe(k) + %/,Cly(r) = FeCls(k)? Crioco6CTBYeT i MOBBIIICHHE
TeMIIepaTypbl NPOTEKaHUIO JaHHOTO Mpolecca?

4. Peakus npoTekaet 1o ypasuermio Ag,0(k) = 2Ag (k) + /,0,(r). Omnpesenuts HampasieHue
CMEIEHNs] paBHOBECHSI ITpollecca MPH MOBBIIIEHHUs AaBieHus. Kak BiIuseT nmoBbleHHe
TeMIIepaTyphl Ha CMEIIeHHe paBHOBecHs peakimu (AH’>0)?

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

CUFz.



Kageopa 1IBInX 3K3AMEHAIIMOHHBINA BUJIET N 10

Hucyunauna Xumusi

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

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

3. C yBenmuM4eHUEM WM YMEHBIICHHEM SHTPOIHH MPOTEKAIOT MPOIECCHI:

2H,0(r) = 2Hy(r) + O2(r) ; CaO(x) + CO(r) = CaCO3(kx). OOBSICHUTH XapaKTep
U3MEHEHHS SHTPOIIUH PEaKIIH.

4. Peakmus nporekaeT no ypapHeHuto CO (r) + H, O (1) < CO, (1) + Hy (D).
Onpenenuts B KAKOM HaIlpaBJIIEHUU CMEIAETCSl paBHOBECHUE: @) IIPH MOBBIIIEHNUN O0OLIETO
JaBJieHUs; 0) BBEJICHUH KaTAJIU3aTOpa; B) YBEIMUYECHUU TEMIIEPATyphl (AHO>O)?

5. Kakoii 3neMeHT HaTpuil WM aTIOMUHHAN 00s1afaeT OOJIBIINM CPOACTBOM K JIEKTPOHY,
SHEprueil HOHU3ALUU U DIIEKTPOOTPULIATEIHbHOCTHI0. OTBET 1aTh HA OCHOBE aHAIH3a
SHEPTUU DIIEKTPOHOB.

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

1. OcHOBHBIE 3aKOHBI XMMHUU (COXPAaHEHHME MAacChl, IMOCTOSHCTBA COCTaBa, SKBHUBAJICHTOB.
["a3oBble 3akoHBI (ABoraapo, MenneneeBa-Knaneiipona). [lapuuansnsle naBneHus ra3zoB. 3aKOH
SKBUBaJIEHTOB. OCHOBHBIE MOHATHS XUMHUU (aTOM, XUMHUYECKUN JIEMEHT, U30TOIBI, MOJIEKYIA,
MOH, CBOOOHBIN pajinKai, MOJIb U SKBUBAJICHT).

Xumunueckas popmyna. AGCOMIOTHbIE U OTHOCUTEIbHBIE MAacChl aTOMOB. ATOMHasi €AMHMIIA

Mmaccel. Yucno ABoraapo. OTHOCUTENbHas MOJIEKYJspHas Macca. Moub. MousipHas Macca.
OKBUBAJIEHTHI Pa3IMYHBIX KJIACCOB BEILIECTB.
2. TepmonnHamnueckas cucrema. Bunbl cuctem. CocTosiHMe cUCTeMbl. BHYTpeHHAsS dHEprus u
SHTANBNUA  cHUCTeMBbl. [IpakTMdeckoe NpUMEHEHHME JTUX BenuuuH. IlepBblii  3aKoH
TepMOJMHAMMKH. OHTanbnus. TerioBele 3¢dextsl peakmuid Qv u Qp. DHI0O - H
HK30TEPMHUUECKUE PEAKIIUH.

Crannapthbele ycnoBusa. CranmapTHble cocTosiHMA. CTaHAapTHbIE SHTANbIUM 00pa3oBaHUs
MPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOINHAMUYECKASI BEPOSTHOCTb.

3akoH ['ecca u ero cnencrsus. Tepmoxumuueckue ypaBHeHUs. PacueT TemnoBbx 3¢ dexron
XUMHUUYECKHUX peakiuil. DHTponus. Bropoii 3aKoH TepMOJUHAMUKHU. Y CIIOBUE CAMOIIPOU3BOJIBHOTO
IIPOTEKAHUs NPOLIECCOB U TEPMOJUHAMUYECKOE PAaBHOBECHE B M30JIMPOBAHHOW CUCTEME. DHEPIHs
['nG6ca. YcnoBusi camMONpPOU3BOJIBLHOTO MPOTEKAaHUS MPOILECCOB M PaBHOBECUS B 3aKPBITHIX
cucrtemax. a3oBble paBHOBECHS. OHEpreTHYecKas JauarpamMma peakiuu. TpeTuil 3aKoH
TEPMOJAMHAMHUKU. AOCONIOTHAs OHHTPONMS TPOCTHIX M CIOXKHBIX BEIIECTB. DHTPONHIHbBIE
JarpaMMbl MHIUBUAYaJbHBIX BellecTB. Bo3pactanue (yObLIb) SHTPONUHM B 3aBUCHUMOCTH OT
CTpPOEHHS BelIeCTB, NMpH (a30BbIX MEpexojax M B XHUMHUYECKUX peakuusx. CBA3b 3HEPruu
aKTUBAIMU C TEIIOBBIM 3 dexTom. OOpaTtumbie 1 HEOOpATUMBbIE MPOLECCH. Y CIIOBUS U3MEHEHHUS
HalpaBlieHUs1 OOpaTUMBIX XUMHYECKHX peakUuid. DHTaJbIOUNHBIA U SHTPONUNUHBIN (aKTOPBHI.
Temmneparypa naBepcun peakuuu. CBs3b cTanAapTHOH sHeprun [ n606ca peakiuy ¢ ee KOHCTAHTOU
paBHOBecHsl. 3aBUCUMOCTh KOHCTaHTHI paBHOBecHsS OT TeMmmeparypbl. CTaHgapTHas cBOOOJHAs
sHeprusi ['mb6ca oOpazoBaHMs BELIECTB M PACUYEThl CTaHAAPTHHIX dHEpruil 'mb60ca XUMHUUYECKUX
peaKkui.

3. Kuneruka xummuueckux peakiuil. CpeiHsii ¥ MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
TEeTEPOTCHHBIX peaKIui. 3aKOH AEHCTBUS MacC. 3aBUCHUMOCTh CKOPOCTH OT KOHIEHTpALMH
pearenToB. llopsakum peaknuu. KoHcTanTa ckopocTH. OHEprus akTHUBALMK IIPOLECCa.
AKTUBHpPOBAaHHBIN KOMIUIEKC. AKTHUBHBIE MOJEKYNbl (pacmpeneneHue MakcBemna). DHeprus
aKTUBAlUU, [IEPEXOJHOE COCTOSHUE U aKTHBUPOBAHHBIM KOMIUIEKC Ha IIPUMEPE OJHOCTaAUMHON



peakuuu. BiusiHMe TemmepaTypbl Ha CKOPOCTh XuMHueckoi peakuuu. IIpaBuno Baut-T'odda.
VYpaBHeHHEe AppeHuyca. DHEprusi akTUBAUUM W IPEIIKCIOHCHLIHAIbHBIA  MHOXHTEIb - HX
¢u3uueckuii cMpici. ['OMOreHHBIN M TeTeporeHHbI Karanu3. ['oMoreHHbIN Katanu3. BiusHue
KaTaju3aropa Ha Oapbep HpsMOW M oOpaTHOM Xumuueckod peakuuu. Karanns3 m xummdeckoe
paBHOBecHe. JIOCTOMHCTBA M HENOCTAaTKU 3TOr0 BHJAA KaTajau3a. | eTeporeHHbI KaTalus3 U €ro
ocobeHHocTH. [IpoMexXyTOUHbIE COEIMHEHHMs B TeTepOreHHOM Kartaiusze. JlocTouHcTBA M
HEJOCTATKU TE€TEPOTreHHOro Karanusa. BimsHue kartaimsatopa Ha Egq M CKOpPOCTH NpAMOU U
obpatHoit peakumii. [lpuHIMN ToOIBWXXKHOTO (IMHaMu4Yeckoro) paBHoBecusi Jle-Illarenbe.
OOparumble peakuuu. 3aKoH JeHCTBUS MacC M KOHCTaHThl paBHoBecusa K. m K, . Ux
COOTHOILIEHHE JJs1 TOMOTIEHHBIX ra3000pa3HbIX U KOHJEHCHPOBAHHBIX CHCTEM. MexaHu3M U
CTaJIMMHOCTb peakuuil. MoneKyIspHOCTh (OPSAAO0K) IEMEHTAPHBIX CTaAuil U quarpaMmbl  Egq-
MyTh MHOTOCTAIUMHON peakiuu. JIlumutupyromas craaus. CBsi3b KOHCTAHT CKOPOCTEH U SHEPrUi
aKTUBAIlMA TIPAMOM M OOpaTHOW XWMHUYECKOH pEaKUWHh COOTBETCTBEHHO C KOHCTAHTOU
paBHOBeCHsI U TEIUIOBBIM 3(PdexToM peakunu. OcoOEHHOCTH TIeTepOreHHOIo paBHOBECUS U
MaTeMaTUYECKOM 3alIMCH KOHCTAHT PaBHOBECUS T€TEPOr€HHBIX XUMUUECKUX PEAKIIUM.

4. Teopust JIEKTPOIUTHUECKON Aucconmanuu Apperuyca. CTeneHb ¥ KOHCTAaHTa THUCCOIUAIUH.
Buner xonuentpanwmii. Pacuer cremenu auccouuanuu u pH pacTBOpoB Ha mpumepe crnadbix
KUCJIOT M OCHOBaHuM. Jluccommauus siektponutoB. MonHoe mnpowusBenenue Boasl. [llkama
KHUCIIOTHOCTH.. HelTpasibHble, KUCHbIE U 1ieouHble pacTBOpbl U uX pH. CriocoObl moaKUCIeHUS
W TOJIICTaYuBaHUS  BOJHBIX  pacTBOpoB.  CHoCOOBI  BBIp@KEHUS  KOHIICHTPAIUi
(mponemonctpupoBath Ha mpumepe H»SO,). Crynenyaras aucconuanusi SJIEKTPOJIUTOB B
pactBopax. KoHCTaHTBI AriCCONMAIINK KUCIOT U OCHOBaHUH. OCHOBHBIE, KICIIBIE U CPETHUE COJIU.

I'mpponus coneit. 'maponus coneil. CrteneHb M KOHCTaHTa rujposmsa. CryneHyaTslid
ruapoian3. BiausHue temrepaTypbl, pa30aBieHUs] W OJHOUMEHHBIX MOHOB Ha THJPOJIU3 COJIEH.
Koncranra ruaponusa. pH cpeas! npu ruaponuse coneid. CIBUT paBHOBECHUS MTPU THIPOJIU3E.

I'eTeporenHoe paBHOBECHE OCAJOK - HACBIILICHHBIM pacTBOpP TPYAHO PACTBOPUMOTO
ANEKTPOJUTA. MeXaHU3Mbl PACTBOPEHUSI HOHHBIX KPUCTAJIJIOB U MOJISIPHBIX MOJEKYI. JIBuxKyias
cuia mnporecca pactBopenusi. ConpBaranus u ruapatamus. TemioBbie 3¢ GheKThl pacCTBOPECHHS.

IIP. YcnoBuss OCaXIEHUS U PACTBOPEHUS BJIEKTPOIUTOB. HachlllEHHBIE, NTEPECHIIEHHbBIE U
HEHACBIILIEHHBIE pacTBOpPbI cosieil. KoMriuiekcHble coeauHeHus. Jlucconuanus KOMIUIEKCHBIX
COEIMHECHUM.

5. JIBOMHOW 3JIEKTPUYECKUH CIIOW U MEXAHU3Mbl BOSHUKHOBEHHS CKayKa MOTEHIMAIa Ha TPAHUIIE
pa3nena  snekTpon/pactBop.  Bomopommsiii  snektpon.  CTaHmapTHBIE — OKHUCIHTEIBHO-
BOCCTAHOBUTEIbHBIE MOTCHUMAIBI. BUABI 3JIEKTPOJOB U MX OKHUCIHUTEIBHO-BOCCTAHOBUTEIIbHBIE
MOTEHIUANBl. YCIOBUS OTOOpa OKHUCIUTENEH M BOCCTAHOBUTENEW MO 3HAYEHMSIM CTaHIAPTHBIX
ANEKTPOJHBIX IMOTEHIUAIOB noaypeakiui. @opmyna Heprcera. KOHIEHTpalmOHHBIA 31EMEHT.
Cea3p DJIC ¢ u3meHeHweM dHeprud [ub0ca M KOHCTAaHTOM pPABHOBECHUS OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiuil. ['albBaHMYECKHE BJIEMEHTBI. DJIEKTPOJN3. 3aKOHBI AJIEKTPOIU3A
@apanes. Yucno Dapazaes. Beixoxg mo Toky. OTO0Op BEpOSTHBIX SJICKTPOAHBIX MOTypeakiuid Ha
OCHOBE 3HAQYEHUN HX ANEKTPOAHBIX MOTEeHIHANOB. [lepeHanpsikenne. DIEKTPOIN3 C HUHEPTHBIMU
U pacTBOpUMBIMH aHofamu. OOOCHOBaHUE BBIOOpA JIEKTPOJHBIX MOTypeaKlUid HA OCHOBE HX
ANEKTPOIHBIX MOTEHIUAJIOB.

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

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

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



an1ekTpoHoB. IlpuHnun Ilaymu. EMKOCTh — 3J€KTpPOHHBIX YpoBHEH, noaypoBHeld u AO 1o
snektpoHam. [IpaBwio I'ynna. BzaumocBsi3b KBaHTOBBIX uucen. [IpuHIMI HeONpeneleHHOCTH
['eiizenOepra U BEPOSTHOCTHOE OIKCAHUE COCTOSIHUSL JJIEKTPOHOB B aToMmax. YpaBHEHHE
[lIpenunrepa. BomHoBas GyHKIMS. DNEKTPOHHOE 00aKo. I'paHnyHas moBepxHocTh. [1OTHOCTH
BepoATHOCTH. DyHKLMS PaguanbHOIO PacHpe/leeHHs IUIOTHOCTU BEPOSTHOCTU. DJIEKTPOHHBIE
SHEPreTUYecKHe ypoBHU, IOAYpOBHH, aToMHble opouTanu. ®opma u opuentanus AO. OcHOBHBIE
1 BO30YXKJICHHBIE COCTOSIHUSI aTOMOB. ATOMHBIE CIIEKTPBhl Y YTO OHU OTPAXKAIOT?
MHoroanexkTpoHHbie aTombl. [lopsigok 3aceneHust ypoBHel, moaypoBHel U1 AO 3JIeKTpOHAMU.
[TpaBuno Xynnaa. IlpaBuna KieukoBckoro. IIpuHIMITEI 3amonHeHust OpOUTAIeH 3IEKTPOHAMH.
OcHoBHBIE U BO30YXJCHHbIE COCTOSIHHSI aToMOB. [lepumonnyeckuil 3akOH U TEpUOAMYECKAs
cuctema MenneneeBa. Ilepuon, rpynnsl u noarpynmnel. CeMencTBa 3J1€MEHTOB. DJIEKTPOHHBIE
dopmynbl. [IpUuuHBI MEPUOIUYECKOTO HM3MEHEHHS] CBOWCTB 3JIEMEHTOB. [lepmonuyHocTs B
U3MEHEHUU  pPa3MEpPOB  aTOMOB, MX  HOHM3alMM, CpPOJACTBA K  JJIEKTPOHY U
31eKkTpooTpunaTenbHocTy. [llkana 35eKTpooTpruLaTeIbHOCTH.
7. Ilpupoga XUMHUYECKOU CBS3H, YCIOBHE U CIIOCOOBI €€ BOZHUKHOBEHHMA. JlJTMHA, YOl U DHEPTHUS
cBs3u. OCHOBHbBIE TUIIBI XUMUYecKkor cBsi3U. MonHas cBsi3b. KoBanentHas cBsizb. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIA MEXaHU3MBbl €€ BOZHUKHOBeHUs. PaccnapuBanue 31ekTpoHOB. CriocoObl
00pa3oBaHUsl XUMUYECKOW CBS3U U MEPEKPBIBAHUS FIEKTPOHHBIX 00JIaKOB (ATOMHBIX OpOuTAalieit).
G U T -cBa3u. OMHapHBIE U KpaTHbIE CBA3U. [lepekphiBaHNe U MPOYHOCTH (JIMHA) CBsI3U. MeTon
BaJIeHTHbIX cBsized. Teopuss rubpunmzanmu. HampaBieHHOCT M KPAaTHOCTb XHM. CBS3H.
['eometpus monekyn. CTpoeHUE U XUMUYECKas CBSA3b B COEUHEHUSX. METo/ BaJeHTHBIX CBA3EH
WM CIMHOBAas TEOpUs BAJIEHTHOCTU. [IOJsApHOCTH CBS3M M MOJSAPHOCTH MOJIEKYJ. [[umnonbHbIE
MoMeHTBhI. Meton mosnekyisipubix opoutaneit (MO JIKAO) B mpuioxkeHUH K JBYXaTOMHBIM
MOJIEKYJIaM M MOJIEKYJSIpHBIM HMOHaM BOAOpOJA, KHUCIOPOAa, a30Ta KX HOHOB M TeJusl.
CaszpiBatoniue u pazpbixistomue MO. MonHas cBA3b, Kak KpalHUM Cilydail KOBaJEHTHOM CBS3H.
Merannuueckass cBA3b. BojoponHass (MeXMOJEKYIspHas W BHYTPUMOJIEKYJISIpHAs) CBA3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHe BOJOPONHBIX CBA3€HM Ha CBOMCTBA BEIIECTB (HA MpUMeEpe
BOJIBI).

PersiameHT npoBeaeHUs MPOMEKYTOYHOM aTTeCTallud B (pOpMe KOMIIBLIOTEPHOI0

TeCTHPOBAHUS
Kou-Bo 3apaHuii B Kou-Bo 3apanuii, Bpems Ha
0aHKe BONPOCOB NpeaAbABJISEMBIX CTYAEHTY TEeCTHPOBAaHWE, MUH.
He menee 100 He menee 20 90

[TonHbI QOH OIEHOYHBIX CPEACTB IS MPOBEACHUS MTPOMEKYTOUHOMN aTTecTaluu B opme
KOMITBIOTEPHOTO TECTUPOBaHMs pa3MelleH B OaHKEe BOIMPOCOB JAHHOTO Kypca IMCUUILIHHBI B
CJ10 Moodle / eLearningServer 4G DUOC HI'TYV.

B xone mMOArOTOBKM K MPOMEXKYTOYHOW aTTECTalld OOYYAIOIIMMCS MPEIOCTaBISCTCS
BO3MO>XXHOCTH HpOﬁTI/I TECT CaMOITPOBEPKH. Tect AJid CaMOITPOBEPKH MO JUCHUIIIIMHE pasMCIICH B
C10 Moodle / eLearning Server 4G DUOC HI'TY B cBOOOJHOM /7S CTYIE€HTOB AOCTYIIE.



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 nporpamMMmy He BHOCATCS u3MeHeHHs. [IporpamMmma akTyaliu3upoBaHa AJis

20 r. Hayaja nOArOTOBKH.

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

Hayaja MOATOTOBKH):
1) ;

)
Pazpaboruuk (u):

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

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

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolHii BhITycKatoen kaheapoi (naumerosanue) « »

Meronnueckuit otnen YMY: « » 2021 .

2021 r.
2021 .
2021 r.
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