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

1.1. Heabro (umejsiMd) OCBOEHHMS TUCHHUIJIMHBI «XUMUS» SBIsieTcs (OpMUpOBaHUE
00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS; yriIyOJeHue, pa3BUTHE 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-
HCCJIEI0BATENIbCKOM, MPOU3BOICTBEHHO-TEXHOJOTHYECKON 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
CHEIHANIbHBIX JUCIHILINH, 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
JTUCIUIIIMH 00s3aTeIbHOM 4YacTH 00pa3oBaTEeNIbHOW MPOTrpaMMbl BHE 3aBUCUMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumiimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHUSIMU
®OI'OC, OIT1 BO u VII, no ganHOMY HaIlpaBJIeHHUIO IMOTOTOBKH/CIIEIIUATEHOCTH.

JlucuuniuHa OCHOBBIBa€TCS Ha 0a30BBIX 3HAHUAX, MOJTYYCHHBIMU CTYIACHTAMH IPHU
W3YYECHUU XUMHUH, QU3UKA U MaTEMaTHKU B Kypce CpefHel mKoibl. J[J1s yCBOCHUS TUCIIUTITMHBI
CTYJEHT JIOJDKEH BJIaJIeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICI XUMUYECKUX (popmyI
U CHMBOJIOB, WHIECKCOB U KOX(P(GUIMEHTOB B XMMHUYECKUX YPAaBHEHUSX pEaKIH; HUMETh
MpEACTaBICHUST 00 OCHOBHBIX KJIaccaX HEOPTraHWYECKUX COCIUHEHHMM; TMOHMMATh pPa3Inyuve
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBICHHUSMHU; HWMETh TMPEACTAaBICHHE 00 aTOMHO-
MOJICKYJIIPHOM YUYE€HHUH; UMETh HABBIKW PEIICHHS MPOCTEUIITNX paCUETHBIX 3a/1a4.

JuctunnmHa  «XUMHUS»  SBISIETCS  OCHOBOMOJIAralomed Il HM3yYeHHs  psijaa
OOIIEeHAYYHBIX M CHEIUAIbHBIX JUCIMIUIAH, CBS3aHHBIX C XuMmHed. B kypce xumun
3aKJIabIBAIOTCS OCHOBBI MOHUMAHHUS CYLITHOCTH Y BBISBJICHHS MIPUYMH MPOTEKAHUSI XUMUYECKHUX
MPOLIECCOB, YTO B JIaJbHEUIIEM UCIOJIb3YETCS MPU U3YUYEHUU CIEHHUATIbHBIX JUCLIUIUIAH, TAKUX
KaKk <«SlnepHble TOIUIMBHBIE MaTepuaibl», a TakKKe€ NPU  BBINOJIHEHUH  BBITYCKHOU
KBaJIM(DUKALIMOHHOM paboTHI.

Oco0OeHHOCThIO JUCHMIUIMHBL SIBJSIETCSl MPOBEIEHUE JabOpaTOpHbIX padoT, dTO
MO3BOJISIET MPUOOPECTH CTY/IEHTaM yMEHHS paboTaTh ¢ XUMUYECKUMH peareHTaMu, MOCy/I0N U
npudoOpaMu, OCYIIECTBIISATh XWMHUUYECKHH JKCIIEPUMEHT W MPOBOJWTH IMEPBUYHBIC HAyYHBIS
uccienoBanus. B maGoparopHble paboThl BBEAEHBI 3JIEMEHTHI, TOBBIMIAIONINE HHTEpPEC
CTYACHTOB K HUM W HX II03HABATEIbHYIO aKTUBHOCTb. B pabote "CKOpocTh XUMHUECKOU
peakuuu'", MOMHUMO KAa4ECTBEHHBIX 3aBUCHMOCTEH CKOPOCTH pEaKlUMH OT KOHLEHTpAlUu
peareHTOB W TEMIIEpaTyphbl, CTYICHTBHI  PE3yNbTaThl JKCIEpUMEHTa 00padaThIBAIOT
KOJIMYECTBEHHO M BBIYMCIISAIOT HHEPTUI0 aKTUBALMM M KUHETHMUYECKUH MOpANOK peakiuu. s
MOBBIIICHUS] TMO3HABATEIbHONW AaKTHUBHOCTU CTYJEHTOB M NPUOOPETEHUS HMU TEPBUYHBIX
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HaBBIKOB HAy4YHOI'O HCCIENOBaHMs, B 3TU KJaccudyeckue abopaTOpHblE pabOThl BBEJCHBI
AIIEMEHTHl HAYYHOTO HCCIEIOBaHMA, KAaK-TO: a) CAMOCTOSITENIBHO IMOA00paTh pPEaKTHBBI IS
MPOBEJCHUS TOW WM WHON peakuuu; O0) OOBSICHUTH NTPOTEKAaHWE OJHOW pEaKkIuud H He
IIPOTEKaHUE IPYroi, Ha NEpBBIA B3IVIAJ IIOJOOHOM, PEeaKIUH; B) IpeICcKa3aTb IPAKTHUECKOE
3HaYeHHE TON MM UHOM PEeaKliu, COMPOBOXKIAIOIICHCS HEOOBIYHBIM dPPEKTOM, H T.JI.

Pabouas nporpamma AMCUMIUIMHBI «XUMHUS» A UHBAIMJOB M JIML C OrPAHUYECHHBIMU
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» HaIlpaBJICH Ha!

- (hopMHPOBAHKE DIIEMEHTOB Cieayromux KommereHuuid B coorBerctBun ¢ OIIOIT BO mo
HaMpaBJICHUIO TOAT0TOBKK/cniennanbHocTh 14.05.01 «SnepHast peakTopbl U MaTepUaTBDy):
a) obmenpodeccuonansubix (OITK): OINK-1.

Taonuua 1- ®opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
ucyuniun, popmupyiougux Cemecmpul, hopmuposanus KomMnemeHyuil OUCUURTUHAMU
KoMnemenuuro
CO6MECHHO
OIIK-1 1 2 3 4 5 6 7 8 9 10 11
Xumus

AHaNIUTHYECKasi TEOMETPHSI.
JluneiiHas anredpa

MaremaTnueckuii aHaIn3

HaueprarensHast reoMeTpust 1
WH)XeHepHas rpaduka

OOBIKHOBEHHBIE
muddepeHraIbHbIC
ypaBHEHHUsI

dusuka

BekTopHbIi U TEH30PHBIN
aHamms

Teopus ¢pyHKUMH
KOMIUIEKCHOTO EPEMEHHOTO

[puxiagaas ¢pusuka

TeopeTrrueckass MEXaHUKA

Teopus BeposiTHOCTEH U
MaTreMaTHiecKas CTaTUCTHUKA

Texunueckas TEPMOJMHAMHUKA

MexaHuKa )KUJIKOCTH U rasa

Mexanunka

ATtomHas puznka

YpaBHeHHE MaTeMaTUUYECKON
¢$usnKH

Teopus TennoMacconepeHoca

KBanToBas Mmexanuka u
CTaTUCTHYCCKas (1)1/131/H<a

ONeKTPOTEeXHUKA U
3JIEKTPOHHUKA

MaremaTnueckue MeTOIbI
MOJIETUPOBAHUS PUINISCKUX
MTPOLIECCOB




SnepHast pusmka

OIIK-1

10

11

SlnepHble TONIMBHbIE
MaTepuasl

T'unponnHamuKa 1 TermIooOMeH

dusnyeckoe u
MaTeMaTHYECKOE
MOJICITUPOBAHIE

Ddusnyeckas TEOpHs peaKTOPOB

Caapka

IToaroToBka k nponenype
3aIIMTHI U 3aIUTa BBITYCKHOH
paboThI




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMMU OCBOEHMUS OII

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

Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICTBA
HHAUKATOpA .
HanMeHOBaHUe OCTHKEHMSI ILnanupyemsble pe3yabTaThbl 00y4eHHs 110 JUCHUILIMHE Texyuero IIpomeskyTouHOI
KOMIIETCHIIUHN KOHTPOJIA aTrecrangmum
KOMIIETCHIINHN
3HATH:
-OCHOBHBIC TIOHSTHS U
- KontpomnsHsle
(hyHIaMeHTaIbHbIC
3aKOHBI XMMUU; BIATETb: BOITPOCHI K
HOIIK-1.1 - TEOpETHYECKHE . OT4ETaM 110
YMETb: - nHdopmarmeit o 6
Hcnonssyer 6a30BbIe 3HAHHS OCHOBBI 00IINX J1a0OpaTOPHBIM
. - IPUMEHATH 0a30BbIC Ha3HAYeHUH U 00JIacTAX
€CTECTBEHHOHAYYHBIX 3aKOHOMEPHOCTEN pabotam
3HAHUSI 110 XMMUH B HPUMEHEHHS] OCHOBHBIX
JUCLIMIIINH B NPOTEKaHUs . - 3ajgaHug K
OIIK-1. CriocoGen . . podecCHOHATEHON XUMHYECKHX BEIECTB U
) HpOfbeCCI/IOHaHBHOI/I XUMHYECKUX pEaKIuu, o IINCbMEHHBIM
HCIIONB30BATE . IESITENBHOCTH UX COETMHEHHI.
. IESITENBHOCTH XUMHYECKO KOHTPOJIbHBIM
a30BbI€ 3HAHUS
TEPMOIUHAMHKH, paGoTam o
€CTECTBEHHOHAYUYHBIX KHHETHKH ¥ KaTaan3a.
v ) paszienam Bormpocs! mist
JOUCLIMIIJINH B OJICKTPOXUMUYECKUX MUCLMEHHOTO
pogeCcCHOHANBHOMI ITPOLECCOB. 3K3aMeEHa
JIeSITeIIbHOCTH, YMETb: (28 6uneroB)
HPUMEHSATH METO/IbI - OCYICCTBIIATE Bompocs! ans
MaTeMaTHYECKOTo niaGoparopHbiii CTHOTO
AHAI3A 1 XHUMHYECKHUI BIIAJJETH: - KoHTpoUbHBIE 5 y
9KCTIEPUMEHT C - METOZaMH 00pabOTKU COOECEIOBAHM HA
MOJIETMPOBAHH, COOIIOIEHHEM HOPM PpE3YNBTAaTOB BOTPOCRHI K OK3aMEHE: OUIeTHI
TCOPCTUICCKOTO U HOIIK-1.2. Tlpumensiet 3HATB: TEXHHUKH 0€30I1aCHOCTH; |IKCIIEPUMEHTA; OTHETaM II0 (28 GunetoB)
OKCHEPUMEHTAIBHOTO | METO/bl MATEMATHYECKOTO . - CHCTEeMaTH3UpOBaTh U |- HU3HKO- 11abopaTOpHbIM
- BO3MOXKHOCTH
HCCJICIOBaHMS aHAJIM3a U MOJEJIUPOBaHHS, aHaJIN3UPOBATh MaTeMaTHYECKUM paboram
COBPEMEHHBIX METO/IOB
TEOPETUYECKOTO PE3yIbTATHI anmnapaToM pacuyeTHoO- - 3agaHus K
(bU3MKO-XUMHIECKOTO
OKCIIEPUMEHTAJIBHOTO AHAIM3A XUMHUYCCKUX TCOPETUUECCKUX IIUCBMEHHBIM
HCCIIeIOBaHUS 9KCIIEPUMEHTOB, METOJIOB JUISl U3YYCHHS | KOHTPOJILHBIM
Ha6n}onerm, CBOWCTB BEIIECTB paBoTam 1o
M3MEpEeHHi; TIPOLIECCOB € UX
pazzaenam
- BBIMIOJIHATD PACYETHI C | YUACTHEM.
HCIIONIB30BAHNEM
9KCIICPUMEHTAIIBHBIX U
CIIPaBOYHBIX TAaHHBIX.




4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHbI

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
naboparopasie paboTs (JIP) 17 17
1.2.BHeayauTOpHasi, B TOM 4HcCJe

TEKYIIUI KOHTPOJIb, KOHCYJIbTAMHU IO AUCIUILTUHE 6 6
2. CamocTrosiTesabHas padora (CPC) 51 51
KOHTpOJIbHAs paboTa 4 4
CaMOCTOSTEIIbHOE U3yUYEHHE Pa3/IesioB, CAMOIIOArOTOBKA (IPOpaboTKa U

MOBTOPEHHE JICKIIMOHHOTO MaTepralla U MaTeprana ydeOHUKOB U Y4eOHBIX 47 47
HOCO6Hﬁ, OArOTOBKA K J'Ia60paT0pHBIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM U T.IL.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) 36 36




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Tabauua 4
Buabl yueonoii padoTsi
ILnanupyemsle
KonrakTHas
(KOHTPOJIHpPYeEMBbIe) 5 ® HaunmenoBanmue Peanmusanus HaunmeHoBaHue
abdora
pe3yJibTaThl p % = HCIOJIb3YeMBbIX B paMKax pa3padoTaHHOIO
= .
OCBOEHMA: ) % ol 2ol 3 Y AKTUBHBLIX H IpakTu4yeckoi DJIEKTPOHHOT'0
HaumeHnoBaHue pa3aesioB, TeM < 8l g S| == . Bun CPC
kog OIIK = 2737|885 ) HHTEPAKTUBHBIX MOAT0TOBKH Kypca
- | & -
U HHIUKATOPBI = g8 £ E|5 s 8 o0pa3oBaTeIbHBIX | (TPY10eMKOCTBh B | (TPYAOEMKOCThH B
5 |as|EEl S8 12 1 14
JOCTUKEHUS £ 18 2El2¢ = TEXHOJIOT Hif yacax) Jacax)
v <
KOMITeTeHITH it = ,g 2 é“ | O =
1 CEMECTP
Pa3gen 1 Beenenue. OCHOBHBIC 3aKOHBI XUMHHU
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
MOIIK-1.1 U TEIUTOBBIC 3(P(PEKTH XUMHUIESCKIX
g 2.1 (cr.8-15) JIUCKYCCHH, GeceTbl
NOIIK-1.2 peakuuu
JlaGopaTopHas padora Ne 2.1 Pemenue ) 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
rox OIIK = 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 Mepexo10B. Perienue 3amayu
o pazfeny 2
CamocrosiTesibHasi pabora no 7
OCBOEHMIO 2 pazjesa:
Hroro no 2 pa3zaeny 4 3 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 MOPSIOK PEAKLUI 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 KaTanu3 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
KonrakTHas
(KOHTpOJHpyeMBbIE) paGota ® HaumeHoBaHue Peanm3zanus HaumeHnoBaHue
<
Pe3yJIbTATHI = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHMSA: © ":f ol 2ol 3 EE AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
HaumeHoBaHuUe pa3aenos, TeM s Z S5 E 2. Bun CPC
koa OIIK - = T8 8850 HHTE€PAKTUBHBIX MOArOTOBKH Kypca
U MHIMKATOPbI = = E E E § s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCThH B
= =9 = .12
JOCTUKEHUS 218 § 2 E| 3 S = TEeXHOJIOTHii yacax) yacax)
KOMIeTeHIn i = ,% =] é‘ 5| O =
OCBOEHMIO 3 pazaena:
Hroro mo 3 pazneny 5 4 9
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
IIOJATrOTOBKA K JICKIIUAM KIOHUA-O0BACHCHU
Tema 4.1 [lucniepcHble CUCTEMBL. A t JIeKIA-00BACHEHHE C
1.2 (cr. 5-30); 2.1 YaCTUYHBIM
PactBops! HeanekTpoauToB. CriocoOb 1 2
. (cr.8-15) TpHUBJICYCHUEM (HOPMBI
BBIPAKEHUS] KOHLIEHTPALUM. Ky ConH, Gecet
e
Tema 4.2 PacTBOpHI 3JIEKTPOIUTOB. MOJrOTOBKA K JICKI[HSAM
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
HNOIIK-1.1 3a1a4
NOIIK-1.2 Tema 4.3 ['ereporenHoe paBHOBecHE B
pacTBOpax AIEKTPOIUTOB HOATOTOBKA It JICKUHAM
P ' 1 2 1.2 (cr. 5-30); 2.1
aCTBOPMMOCTD U ITPOU3BEACHNE
p p a (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
H g 2 9| = gl v = =
aMMeHOBaHHe Pa3/ieioB, TeEM s E S| EE|E > Bux CPC
kox OIIK - =187 8850 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
U MHIMKATOPbI = = E E E § s ?3 o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCThH 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
(TarpBaHUYECKUE SJIEMEHTHI,
IIOJATrOTOBKA K JICKIIUAM MOI[CJ'II/IpoBaHI/Ie
AKKYMYJISITOPBI, TOTUTUBHBIC 3JIEMEHTBI) ]
6 SIC 2 1 1.2 (cr. 5-30); 2.1 MIPOU3BOJCTBEHHBIX
Y IPUHLUIBL UX paOOTHL. u .
PUHI P A (ct.8-15) MIPOIIECCOB M CUTYalUit
3JIEKTPUUYECKASE EMKOCTh XUMUYECKUX
HMCTOYHUKOB TOKA
Tema 5.2 DnexTpoIHBII MOTEHIHATL.
Bopopoansiii anektpos. YpaBHeHuE TTOATOTOBKE K JICIIHAM
OIK-1 ok 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.
Hanpsxenune pasnoxenns. Berxoy mo MOATOTOBKA K JICKIIHAM
P p ' 1 1 1.2 (er. 5-30): 2.1
ToKYy. [lepeHanpsikeHue 3J1eKTPOIHBIX (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
pe3yabTaThI z = HCTIOJIb3yeMBbIX B paMKax pa3paboTaHHOTO
OCBOCHUS: o ":f ol 2 ol 35 g g AKTHBHBIX H IpakTnyeckoi DJIeKTPOHHOT0
kox OIIK Haumenosanne pasjien0s, Tem g i g § ?i E E’ 6“ Bux CPC MHTEPAKTHBHBIX NOATOTOBKH Kypca
1 HHIIRATOPHT S E é E E § g ?3 00pa3oBaTeJbHBIX | (TPYI0EMKOCTb B | (TPYI0€MKOCTD B
IOCTHKEHHUS % é‘ § § E § l§ ~ TeXHo.ﬂorlzlifll2 qacax) gacax)
KOMIeTeHIn i = ,% =] é‘ 5| O =
Kkoppo3uu 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 CIIEKTPHI 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 [TepuoNYEeCKHii 3aK0H HM. 2 1 1[130./191:;:1;521-? <P
J.N. MengaeneeBa. KonrponbsHast pabota [3.10] ctp. 4-16
v MMOATrOTOBKA K JICKIIUAM
Tema 6.3 [leproguuecknii 3aKOH UM. 5 1 12 (cr. 5-30): 2.1
JA.H. Menneneesa (c1.8-15)
CamocTosiTeJibHasi padoTa mo 7

0CBOEHMIO 6 pasaeja:
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Bunel yueonoii padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMBbIe) paGota ® HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yabTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOEHHSI: o ":f ol 2ol 3 EE AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT 0
HaunmeHnoBaHue pa3aesioB, TeM < ER| LS| = . Bux CPC
koa OIIK = 273 = S50 MHTEPAKTHBHBIX NOJAroTOBKH Kypca
- | &5 -
U HHIUKATOPBI = = g E § s 6 o0pa3oBaTelbHBIX | (TPY10eMKOCTh B | (TPYAOEMKOCTH B
= e o
IOCTHKEHHUS % §§ § E § S ~ TeXHo.ﬂorlzlifll2 qacax) gacax)
KOMIeTeHIn i = l% = é‘ 8| O =
HToro no 6 pazneny 6 4 7
Pasnes 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJI
Tema 7.1 Xummueckas cBA3b U CTPOCHHUE TeKIHA-0OBACHEHHE C
o IIOATrOTOBKA K JICKIIUAM
OIIK-1 MOJIEKYJ1. MeTOoJ1 BalleHTHBIX CBS3EH, YaCTUYHBIM
1/1 5 2 [2.1] ( cT. 49-85); [2.2]
OIK-1.1 TeOpUs THOPUIN3ALMH, METO (c1p. 69-150) HPHBJICUCHHEM (POPMBI
MOIIK-1.2 MOJICKYJISPHBIX OpOuTanen ' JMCKyCCHH, Gecesipl
Tema 2.2 MexMomneKyssIpHbIe TOATOTOBKA K JICKIIAM
roneic 1 1 1.2 (er. 5-30); 2.1
B3aMMOJICHCTBHS
. (ct.8-15)
Hroro no 7 pazneny 6 3
HUTOTI'O 3A CEMECTP 34 | 17 51
HUTOTI'O no gucuunjimnxe 34 | 17 51

14




5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, peLIeHNe PAKTHUECKUX 3aja4, KOHTPOJIbHbIE paOOoThI.

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 pe3yJabTaTOB 00yUeHH

Ouenka OueHka Ouenka Ouenka
Ko H HaHMeHOBaHHe Kon u HanmeHoBaHue «HEYJA0BJIETBOPHUTEILHO» «Y/IOBJIETBOPUTEJIBHOY / «xopouoy / «OTJIUYHO» /
KOMIETeHITHI MHANKATOPA TOCTHKCHUS, / «HE 3aUTCHO» «3a4TCHO» «3a4TECHO» «3a4TCHO»
KOMIIETeHIIMH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHTOBOI OT max peUTUHTOBOI OT Max pPEUTUHTOBOM OT max peUTUHTOBOU
OLIEHKH KOHTPOJISI OLICHKM KOHTPOJISI OLICHKH KOHTPOJISI OLIEHKH KOHTPOJISI
He Bnaneer TeopeTuyeckum
MaTe€puaJIoM o AUCHUIIIIMHE XUMUA; HOBerHOCTHO 3HAET XOpOI.HO 3Hae"1:‘
HEC 3HACT MCTOI0B HJ'IaHPIpO]%aHI/éH TeOpeTI/I‘IeCKI/Iﬁ MaTepuar, He B TECOPETUYCCKUU MaTEpuall,
- OKCIICpUMEHTA U METOJJ0OB O0OPAOOTKHU
6a30BLIe SHAHIA I;nayeeT (I)I/I3I/IKO-M§TCM3TI/I‘;CCKI/IM TCOPHH ITAHAPOBAHIA ks ’ MatepHal, SHACT METO/IBI TCOPHH
€CTECTBEHHOHAYYHBIX armi o SKCTIEPUMEHTA; HE B HOJHOM zHaiITHMe;Os;TeOpHH ILTaHHPOBAHUS YKCTIEPHMEHTA;
FHCIIHILIHH B nnaHpn OBS,HCHIEIIZ[ SKCIEpUMEHTA U 00beme SHACT METO/k! aHATH3A oo 3HACT MCTO/ABI aHAIU3a 1
o~ OKCIICpUMCHTA, 3HACT
OIIK-1 npodhecCHOHATEHON P P 1 00paboTKH pe3yNbTaToB P ’ 06paboTKH Pe3yIbTaTOB
: OCYIIECTBIIATH 00pabOTKY U aHAIN3 . METO/IbI aHAJIH3a U
Crioco0eH HCIOJIb30BaTh | ACATEIIBHOCTH SKCIICPHMEHTOB; HE B TIOJIHOM IKCIIEPUMEHTOB; BrajeeT (Gpu3nuKo-

0a30BBIE 3HAHUS
€CTECTBEHHOHAYYIHBIX
JTUCIUIIJIMH B
npodeCCHOHATBHOM
JIESITENLHOCTH,
MPUMEHATH METO/IbI
MAaTEMATHYCCKOI'O
aHanm3a u
MO/JICJTUPOBAHHS,
TEOPETHYECKOTO U
IKCIEPUMEHTAIILHOTO
UCCIIeI0BaHUS

PE3yJIbTaTOB SKCIIEPUMEHTOB; HE
YMEET CaMOCTOSITEIIHO PEeIIaTh
KOHKPETHBIE 3aa4M M3 Pa3IHIHBIX
pas/enoB XUMHH

o0BbeMe BrazmeeT PU3NKO-
MaTeMaTH4YeCKHM allapaToM

00pabOTKH pe3ynbTaToB
9KCIEPUMEHTOB, HO HE
BCEra BEPHO X MPHMEHSIET;
BJIaJieeT (PH3HUKO-
MaTeMaTHYeCKHM amllapaToM

MaTEMAaTUYCCKUM alapaTomM

HOIIK-1.2. Tlpumensier
METO/Ibl MATEMaTHYECKOTO
aHaNM3a U MOJAEINPOBAHUS,
TEOPETUYECKOTO U
IKCIIEPUMEHTAIBLHOTO
HCCIICIOBAHUS

He criocoGeH ycBOMTb METO/BI
00pabOTKH SKCTIEPUMEHTATBHBIX
JIaHHBIX, B TOM YHCJIC
CTaTUCTHYECKHUE; TPAaBHIIA
MPeCTABICHHUS KCIEPHUMEHTAIBHBIX
naHHbIX. [longpumerpuueckue,
30yJTHOCKOIIMYECKHE,
KaJIOPUMETPUUECKHE,
OJICKTPOXUMUYECKUE METOAbI
MONTy4eHHUsI PU3UKO-XUMHUYECKHX
JaHHBIX MTPH PEIICHUH
TEPMOANHAMUYECKHX, KHHETHYECKUX
U JIPYTHX 3271249 XUMHH

Cnabo 3HaeT METOIBI
00paboTKH

OKCIIEPUMEHTAJIbHBIX TaHHBIX, B

TOM YHUCJIE CTATHCTHYECKHUE;
HpaBuUiIa MPEeICTaBICHUSL
9KCIEPUMEHTAIBHBIX JIaHHBIX.
[MonsipumeTrpuueckue,
30yJUTHOCKOIIUYECKHE,
KaJIOpUMETPUUECKHE,
DJICKTPOXUMHYCCKUE METOIBI
HOJTy4eHus (PU3UKO-
XMMHYECKUX JTaHHBIX IIPU

PEeICHNU TEPMOJANHAMUYECKUX,

KMHCTUYCCKHX U IPYIrux 3aav
XHUMHHU.

3HaeT MeToAbl 00pPabOTKH
IKCTIEPIMEHTAITBHBIX
JTaHHBIX, B TOM YHCIIe
CTaTHCTHIECKHE; IPABHIIA
IpeJCTaBlIeHUs
OKCHIEPUMEHTAJIbHBIX
JaHHBbIX.
[TonspumeTpuueckue,
30yIIIHOCKOITHYECKHE,
KaJIOPIMETPHUIECKHE,
JNEKTPOXHUMHUUECKUE METOIBI
MOTy4YeHUs (HH3HKO-
XUMHUYCCKUX TaHHBIX ITPHU
peueHun
TEPMOAUHAMHUYCCKUX,
KMHETUYECKUX U APYTUX
3a1a4 XUMUH

YBEpeHHO 3HAeT METOIbI
00pabOTKY IKCIIEPUMEHTAIBHBIX
JIaHHBIX, B TOM YHCJIE
CTaTHUCTHYECKHE; TPaBUIIA
TIpeCTaBICHUS
9KCHEPUMEHTAIBHBIX JaHHBIX.
[TonspumeTrpuyeckue,
30yJITMOCKOIIMYECKHE,
KaJIOpHMETPUUECKHE,
OJICKTPOXUMUYECKUE METOABL
MONTy4eHUsT HPU3UKO-XUMHUUYECKHX
JaHHBIX MPH PEIICHHT
TEPMOANHAMUYECKHX,
KHHETHYECKHX H APYIHX 3a]a4
XAMUH
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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
9K3EMILIApA KaXJI0ro U3 M3/IaHuM, YKa3aHHBIX HIDKE HA Ka)XJ0ro oOydarollerocs M3 4ucia JHIl,
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 gom. - 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-OubOmorpadguyeckas aureparypa

2.1 HaymoB B.U. KowmmiekcHbie coeaunenusi: yue0. mocodbue / 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. Xumudeckas CBsS3b M CTpOCHHE BemiecTBa: MoHorpadus/ B.U.
Haymos, I'.A. I[lanuuea, JI.H. Yetsipboxk, XX.B. Mamnynesuu. 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. Horopoa, HI'TY um. P.E. AnekceeBa.2020. — 159 c.

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

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

6.3.1 Memoouueckue ykazanus, pa3padomannvle npenooagamenimu:

3.1. Tankur A.JI.. OCHOBHBIE TIOHATHUS M 3aKOHBI XHMHH: y4eOHO-METOJ. MOCoOHe K
MPaKTUYECKUM U JTabOpaTOpHBIM paboTaM M WHIWBUIYyAIbHBIC 3aJaHUS 10 KypCy oOImas XuMus
JUISL CTYZICHTOB HEXUMUYECKHUX CTCIIUATBHOCTEH JHEBHBIX, BEYCPHUX M 3a0YHBIX (GOpM OOydIeHUS
/ 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/.
yKa3aHusl K J1a00paTOPHBIM U MPAKTUYECKUM 3aHATHSAM IO KypCy OOIIel XUMUH Jis CTYIEHTOB
XUMHYECKUX U HEXMMHUYECKHX CIENUATbHOCTEH THEBHBIX, BEUCPHUX M 320YHBIX (DaKyIbTETOB /
B.1. Haymog, XK.B. Manynesuy, 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 XUMHUYECKHX PpPEaKIHil:
METOMYECKHE YKa3aHUs 7Sl IPOBEACHHS KOHTPOJIBHBIX padOT U KOJJIOKBUYMOB I10 Kypcy oOmieit
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 XMUMUYECKUX pPeaKINil. XUMHUYECKOE PABHOBECHE: METO/.
yKa3aHus IS MPOBEACHUS J1TaOOpaTOPHBIX 3aHATHH MO Kypcy OOLIel XMMHUU Ui CTYICHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIICIUATbHOCTSH JHEBHBIX, BEUCPHUX M 320YHBIX (DAKyIbTETOB /
FO.B. barranosa, I'.H. Bopucosa, A.B. Bopucos, XX.B. Mamynesuu, B.K. Ocmanos / H. Hosropo,
HI'TY um. P.E. AnekceeBa. 2009. — 37 c.

3.5. CamconoBa A.J[. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMH: METOJUYECKHE
yKa3aHUs K JJaOOpaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEI[HAIbHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (opM 00ydeHus/
A.Jl. Camconona, A.JI. INankun, T.B. CazonrbeBa // H.Hosropoa, HI'TY um. P.E. Anekceega.
2012. 36 c.

3.6. bopucoB A.B. KoHTponbHbIe 3aJaHHs [0 TE€ME PACTBOPHI: METOX. YyKa3aHUS IS
NPOBEICHUS TEKYIEro KOHTPOJS MO Kypcy OOWed XUMHM U HEOPraHWYECKOH XUMHUH IS
CTYJICHTOB XUMHUYCCKUX M HEXUMUYICCKUX CIICIUATHHOCTEH JHEBHBIX, BEUCPHUX U 3a09HBIX (POpPM
oOyuenus / A.B. bopucos, A.J/[. Camconosa, I'.H. bopucosa / H.Hoeropoa, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.7. Komanera O.H. Dnekrpoxumusi: METOAWYECKHE YyKa3aHUs K Ja0OpaTOPHBIM H
MPAKTUYECKUM 3aHATUAM 10 Kypcy OOIel XUMUU AJsl CTYJCHTOB XUMHUECKUX U HEXMMUYECKUX
CHENHATBHOCTEH JTHEBHBIX, BEUEpPHHUX W 3a04HbIX ¢Gopm oOyuenms / O.H. Kosamepa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. Camconona // H. Hoeropon. HI'TY um. P.E. AnekceeBa. 2012.
S52c.

3.8. CmmpnoBa JI.A. CrpoeHue aroma: METOJUYECKHE YyKa3zaHUs K MPAKTHUYECKUM
3aHATHSIM 10 Kypcy oOOIIed W HEeoOpraHW4ecKol XUMHH IS CTYACHTOB XHMHUYECKUX H
HEXMMHUYECKUX CIIeUabHOCTeH THeBHON U BeuepHel (opm oOyuenus / JI.LA. CmupHoBa, XK.B.
Marnynesuu, I'.A. [lanuueBa, I'.®. Bomomun, JI.LH. Yetsipbok, C.B. Kpacnomyb6ckas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.9. KomaneBa O.H. Crpoenue aroma. XuMHYecKas CBs3b: METOA. YKa3aHHS i
NPOBEICHUSI KOHTPOJIBHBIX PabOT M KOJJIOKBHYMOB IO Kypcy OOIIed XUMHH Uil CTYACHTOB
XUMHUYECKHX U HEXUMHUYICCKUX CIEIUATBHOCTEH THEBHBIX, BEUCPHUX M 3a09HBIX OpM 00yueHus /
O.H. Kosanesa, T.B. CazontseBa, A./[. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceena.
2015. 16 c.

3.10. Haymor B.M. Xumuueckasi CBs3b: METOJ. yKa3aHUs K MPAKTHUYECKUM 3aHATHSIM IO
Kypcy OOIIeld XWMHH Ui CTYJE€HTOB HEXUMHYECKHX CHEIUAIbHOCTEH THEBHBIX, BEUCPHHUX M
3aounbxX (hakyneTeToB/ B.W. Haymos, JI.LH. Yerbip6ok, I".A. ITanuuesa // H. Hosropox, HI'TY
uM. P.E. AnekceeBa. 2012. 37 c.

3.11. CamconoBa A.J[. PactBopbl 5>I€KTpOIUTOB: y4eOHO-METOJ. TocoOue K
NPaKTUIECKUM H JTA0OpaTOpHBIM paboTam. MHAWBHIYyaNbHBIE 3a/laHUs IO KypCy OOIIed XUMHUH
JUTSL CTYJICHTOB HEXMMHYECKHX CIEIMATbHOCTEH THEBHBIX, BEUCPHUX M 3a0UHBIX (hopM 0OydeHUs
/ A.Jl. Camconoga, I'.H. Bopucona, A.JI. I'ankun, A.B. bopucos // Huxuuit Hosropoa, HI'TY um.
P.E. Anekceesa. 2020. - 33 c.

6.3.2 Memoouueckue ykaszanus, pazpaoomannsie HI'TY

3.1. Metoauyeckue pEeKOMEHIAIMUA IO OPTraHW3allid ayAUTOPHOW padoThl. [IpHHSTHI
YuebHo-MeToamueckuM coBetoM HI'TY um. P.E. AnekceeBa, mpotokoin 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.
Jara obpamenus 23.09.2015.

3.2 Meroauueckue peKOMEHIalUU 10 OPraHU3aluU U IJIAHUPOBAHUIO CaMOCTOSITEIIbHON
paboThl cTyneHToB mo aucuuiuinHe. [IpuHaTel YueOno-merogudeckum coBetom HI'TY um. P.E.
Anexceesa, nporokon  Ne 2 or 22 anpenss 2013 T. ONEKTPOHHBIN
anpec: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 HHTEPAKTHBHBIX (HOPM H
MeTonoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I'., 2013 1. DIexkTpoHHBIH
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMAILIMOHHOE OBECIIEYEHUE JJUCHUIIJINHBI

VY4eOHBIM Tpolecc IO JUCHMIUIMHE O0eCredeH HEOOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PacHpOCTPaHsIEMOTO MPOrpaMMHOTO OOecreueHus, B TOM YHCIIe
OTEYECTBECHHOT'O IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmer PIIJ] u
MOJITIC)KUT OOHOBJICHHIO ITPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMALHOHHO-TEICKOMMYHUKAIIMOHHOW  CeTH
«HTepHeT», HEOOXOAMMBIX [1JIsl OCBOCHHS TUCUMIIIMHBI (MOLYJIs1)

[lepeuens mpoOrpaMMHBIX IPOAYKTOB, HCIIONIb3YyEMbIX IPH MPOBEACHUN PA3IUYHBIX BUIOB
3aHSATUHN TIO TUCHUIUTAHE (OTKPBITHIN TOCTYI):

1. Koncynprantllntoc [OnexktponHslit pecypc]: CrpaBodHas npaBoBas cucTeMa. - Pexxum
noctyna: http://www.consultant.ru/.

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

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

4. DnekTpoHHO-OMONMMoTeYHast cucTeMa Znanium.com [DJNeKTpOHHBIH pecypc]. - Pexum
noctyna:http://znanium.com/.

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

6. Polpred.com. O63op CMHU. I[lonnomexcmosas, muozoompaciesas 6aza oauuvix (B/])
[Dnexmponnwiil pecypc]. - Pearcum docmyna:http://polpred.com/.

7. Basvl Oanmvix Bcepocculickoeo UHCMUMYMA HAYYHOU U MEXHUYeCKOU UH@oOpMayuu
(BUHUTHU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKmMpOHHbIU
pecypc]. - Peacum oocmyna: http://www.viniti.ru.

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

7.2. IlepeyeHb MPOrpaMMHOrO0 odecmeyeHHUs] 1 HH(POPMALUHOHHBIX CHPABOYHBIX
CHCTEM

Taonuuya 7 - Ilepeuenv 31eKmpoHHbIX OUOIUOMEUHBIX CUCHIEM

Ne HaumenoBanue bC Ccblika, 10 KOTOpPOH
ocymectniasiercs gocryn k 9bC

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

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



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/
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Tabnuya 8 - llepeuens npozpammnozo odecnevenusn

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHOI 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 (iumen3us Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 sium. Ne 43178971

Microsoft Windows XP Professional (siutiensust Ne 43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

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

Texoakcnept ([Jorosop Nel100/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepeueHb NpOQecCHOHANbHBIX 0a3 MaHHBIX M HMH(OPMAIMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOpPHIM oOecreueH AOoCTyn (yIaleHHbIH A0CTym). JlaHHBIM nepedeHb
HOJUIEXUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nanHOM paszzgene Moryt ObITh IPHUBENEHBI PECYpChl (CCHUIKM Ha CalThl), HA KOTOPBIX

MOXKHO HalTW MOJNE3HYI Al Kypca MHGOpMalHio, B T.4.
JlaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KypCHI U T.JI.

CTaATUCTUYCCKUC HJIM CIPABOYHBIC

Taonuya 9 - Ilepeuenv coepemenHbIX NpPOPECCUOHANbHBIX 0aA3 OAHHBIX U
UHPOPMAYUOHHBIX CRPABOYUHBIX CUCEM
Hoctyn k pecypcy (yaajaeHHbI
Ne HaumenoBanue npogeccnoHanbHOi 6a3bl AOCTYII ¢ YKa3aHHEM
" | maHHBIX, HHPOPMALMOHHO-CIIPABOYHON CHCTEMBI CCBHLIKH/A0CTYI U3 JIOKAJIbHOM
CeTH YHHBEPCHUTETA)

1 baza  maHHBIX ~ CTaHZapTOB M PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHas 0a3a  m30paHHBIX  CcTaTed MO .

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

3 EIuHbI apXuB 5KOHOMHYECKHX M COLMOJIOTHYecKuX | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3zpr  pgannbix  HammonanbHOro  coBera 1o

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

5 JTOCTYM U3 JIOKAJIIBHOM CETH
«KoncynprantlIrocy
WubopManinoHHO-CIIpaBOYHAs CHCTEMA .

6 JOCTYH U3 JIOKAJIbHOU CeTH
«Texkcnepr»



https://biblio-online.ru/
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/

8. OBPA3OBATEJIBHBIE PECYPCHI J1J151 HTHBAJINJ10B U JIUII C OB3
B T1abn.10 ykazan mepedeHb OOpa3oBaTEIbHBIX PECYpCOB, HUMEKIMX (HOpPMBI,
aJanTUPOBAHHBIE K OTPAHUYCHUSIM HUX 3JI0POBbs, a TAKXKE CBEICHHS O HAJIIMYUU CIEHHUATBHBIX
TEXHUYECKUX CPEICTB OOYYCHHS KOJUIEKTHBHOTO M WHIWBHAYAJIBHOTO IMOJb30BaHus. [lpu
3aMOTHCHUH TaOMUIBI MOXET OBITh UCHOJb30BaHA HMH(OpMAIus, pa3MEIICHHAs B TOJpa3jele
«locTtymHas cpema» crneumanuM3upoBaHHOro paszaena cadWrta HITY  «Csenenus 00
oOpasoBatenbHOM opranu3aiue» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoseamenvusie pecypcol 014 uneaniuoos u auy ¢ OB3

CaeleHNs 0 HAJTUYUH CHIEIUATBHBIX
Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
TeXHHYECKHUX CPeJACTB 00yyeHHs
Ne NPHCNIOCO0ICHHBIX VI MCIIOIb30BAHUS
KOJUIEKTHUBHOT0 ¥ HHIMBH/YaJIbHOI0
uaBajgugamMu u gunamu ¢ OB3
N0J1b30BaHUS
1 OBbC «KoHCYNIbTaHT CTYJEHTa» 03BYYKa KHHT ¥ yBeJIM4eHue mpudra
CHeIHaIbHOE MOOMIIbHOE MPUIIOKEHHE -
2 OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIPOU3BOAUT TEKCTHI KHUT U MEHIO
HaBUT AU
3 OBbC «Opaiit» BEPCUS TSI CIIA00BUISAITUX

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE, HEOBXOJAUMOE J1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA 110 JUCHUIIJIMHE

VYyeOHbIC ayIuTOpUM IJI1 TPOBEJACHUS 3aHATHUM 1O JUCHUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHHUYECKUMH CPEJICTBAMU OOYYCHHMS, COCTAB KOTOPHIX ONpPE/ICIICH B
JTAHHOM pasielie.

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeuyeHuil 0t CAMOCHOAMENbHOIL
padomuvl cmyoenmoe no OUCYunIuHe

HaumenoBanue .
P — OcHalIeHHOCTDh ayIMTOPHiA IIepeyeHb JMIEH3MOHHOTO
¥ pul NMOMelIeHU U MOMeLleHH i NMPOrpamMMHOIo odecriedeHusl.
Ne NoMeleHu 115 N
N JJISI CAMOCTOSITEILHOM PexBH3MTHI OATBEPKIAIOLIETO
CaMOCTOSTEIbHOM
padoThI AOKYMEHTAa
padoThI
1. Jlocka menoBas - 2 INT.
2. Cronbl 1abopaTOpHBIE
6261

(pabouee mecTo crynenra) Ha 30
qelL.;

3. Pabouee mecTo
npenojaBares — 2 mrT.;

4. BeiTsoxabIe mKadbl - 2 mT;

yaeOHast ayJUTOPUS IS
MMPOBEACHUA MPAKTUICCKUX
1 TabOpaTOPHBIX 3aHATHH,
TPYIIOBBIX U

WHIMBUIYaJIbHBIX
KOHCYJIBTAIIHI, 5. O6opynoBanue I
1 TEKYIIEero KOHTPOJIs U MIPOBEAEHUS Ta00OPaTOPHBIX
[POMEIKYTOIHOM 3aHATUHI MO JUCIUIUIMHE XUMUSL:
arrectanuu (kadenpa mkad CyMIMIBHBIHA - 2 IIT.,
"IIpousBoACTBEHHAS 3JIEKTPOXUMHUECKUE TUEUKH 1JIs1

6e30ITaCHOCTD, SKOJIOTHS i | H3MEpeHHs O/1C XUMHUYECKOTO
xumus” 1. Hyoxamit SJIEMEHTA - 3 IIT.,

- 4 .
Hosrovox. . Kasanckoe m.. | *CKTPOIH3EpEI ,
Bropoz, ’12) HEKOS ML, BhIpsiMutenu b5-47 — 6 wir.,

pH-metpr1 «MITJI-301» - 4 .,
KaJOpUMETpPHI — 4 IMT.,

BECHI aHAIUTHYECKHE 4 MIT.,
muctmuitop [19-10 - 1 mir.,



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

HaumenoBanue
ayJAUTOPHUI U
Ne NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHaleHHOCTh ayAuTOpHii
noMeIeHui 1 moMemeH i
JJIS CAMOCTOATEIbHOM
padoThI

IIepeyeHb JTMIIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.
PexBU3UTHI NOATBEPKIAKOIETO
AOKYMEHTAa

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

Tabnuipl Menaeneesa- 4 IIr.,
nabopaTopHas XMMUYEcKas ocya u
PEaKTUBBI

Habop yueOHO-HAIJIAJHBIX TOCOOUH

6147
yueOHast ayJUTOPUS IS

MPOBE/ICHUS 3aHATUH
JIEKIIHOHHOTO U

CEMHHAPCKOr0 THIIA,

TPYIIIOBBIX H
WHINBUAYAITEHBIX

KOHCYJIbTalluH,

2 TEKYILEro KOHTPOJISL U
MIPOMEXYTOUHOM
arrecrauuu (kadeapa
"IIpousBoaCTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumusa" r. Huxuui
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

2. PaGoyee mecTo mpemnoaaBaTess
3. Pabouee mecTo cTyneHTa - 64
qell.

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 U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX H
WHIUBUAYAITEHBIX
3 KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST ¥
MIPOMEXYTOUHOM
aTTectauuu (kadeapa
"IIpousBoACTBEHHAS
0€30IacHOCTb, YKOJIOTHS U
xumus" T. HokH##
Hosropon, Kazauckoe 1.,
12)

1. Jlocka menoBas - 1 mrT;

2. Tabmuua JI.1. Menneneesa - 1
T.

3. PaGouee mecTo npenoaaBatess
4. PaGouee mecTo cryaeHTa - 42
Yelr.

10. METOANMYECKHUE PEKOMEH/IALIUU OBYYAKOLIIUMCH
11O OCBOEHUIO JUCIIUITJIMHbI

10.1. OOmme MeTOaAMYECKHEe PEKOMEHAALUMU sl O00y4YaloIIUXCA 10 OCBOECHMIO
AUCIUIIJIMHBI, 06pa3OBaTeﬂbe1e TEXHOJO0TNH

JlucuumiuuHa  peanu3yercs TOCPEACTBOM  TPOBEIACHHS  KOHTAKTHOM  PabOTHI  C
oOydaromuMucs (BKJIIOYas MPOBEIECHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIHHON
paboThl 00yUYaIOIINXCS ¥ TPOMEXKYTOUHOM aTTeCcTaluu.

KonTaktHas paboTa MOXKET OBITh ayIUTOPHON, BHEAYAUTOPHON, a TaKXKe MPOBOJAUTHCS B
3JICKTPOHHOM WH(OPMAIMOHHO-00pa3oBaTenbHOM cpene yHuBepcutera (manee - DWOC). B
ClIy4ae TPOBEACHHS YacTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacnucaHueM Y4eOHBIX 3aHSATHH), TPYAOEMKOCTh KOHTaKTHOM paboTel B DUOC sKkBHBajeHTHa
ayJIUTOpHOM pabore.



[IperonaBanye  IUCHMIUIMHBI  BEAETCS C  NPUMEHEHMEM  CIEOYIOUIMX  BHJOB
00pa3oBaTebHBIX TEXHOJIOTHI:

-0aNIbHO-PEUMUH208ds1 MEXHON02USL OYEHUBAHUS(NPU HATUYULL),

- KOJLLOKBUYM,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1abopamopHuiM pabomam.

[To wToram TeKymIeH yCIIEBa€MOCTH CTYIEHTY MOXET OBITh BBICTABIICHA OIIGHKA IIO
NPOMEXYTOYHOW aTTeCTAllMM B COOTBETCTBHU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIeHTHI,
BBINOJIHUBIIIME BCE 00s3aTEIbHBIC BHU/IbI 3AIUIAHMPOBAHHBIX YUEOHBIX 3aHSATHH K MPOXOXKICHUIO
IIPOMEXYTOUHOM aTTecTaluu (FK3aMeHy).

Pe3yabTaT 00yueHusi cuuTaercss copMHUPOBAHHBIM HA MOBBLIIIEHHOM YPOBHE, CCIIH
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCTBIO. IIpH YyCTHBIX coOeceJOBaHUAX CTYICHT
HCUEPIIBIBAOIIIE, MTOCIICIOBATEIBHO, YETKO M JIOTHYECKH U3JIaractT y4eOHbI MaTrepuani; cBOOOTHO
CHpaBisieTCsl C 3ajJa4aMH, BONPOCAaMHU M JPYTMMH BUAAMHU 3aJaHUN, HCIIOJIB3YeT B OTBETE
JIOTIOJTHUTEIbHBIN MaTepuasl. Bce mpemycMoTpeHHbIe paboueii yueOHOH MmporpamMMmoi 3aIaHust
BBIIIOJIHEHBl B COOTBETCTBHM C YCTAaHOBJICHHBIMH TpeOOBAHUSAMHU, CTYIEHT CHocoOeH
AHAJTM3UPOBATh TOJYYCHHBIC PE3YyJIbTAThl, MPOSBISET CAMOCTOSTECIBHOCTh ITPU BBIMOJIHECHUH
3a1aHUM.

Pe3ysbTaTr 00yueHHsi cuuTaercss c(pOPpMHPOBAHHBIM Ha MOPOrOBOM YPOBHE, CCIIH
TEOPETUYECKOE COJIEPIKAaHME Kypca OCBOEHO MONHOCThI0. [IpH yCTHBIX coOecemoBaHUsIX CTYACHT
MIOCJICIOBATEIbHO, YETKO M JIOTUYECKU CTPOMHO HW3Jaract y4eOHBbIH MaTepHuall; CHpaBiseTcs ¢
3aJauaMy, BONPOCAMH W JPYTUMH BUJAAMHU 3aJaHHid, TPeOYyIOUIMX NPHUMEHEHHUs 3HAHWM, BCe
NPeIyCMOTPEHHBIC pabdoyeil yueOHOH mporpaMMol 3aJaHHs BBIMOJIHEHBI B COOTBETCTBUH C
YCTaHOBJICHHBIMH TPEOOBaHUSIMH, CTYACHT CIOCOOEH aHAIM3MPOBATH TONYUYEHHBIE PE3yJIbTATHI,
HPOSIBIISIET CAMOCTOSTEILHOCTh NPH BBITIOJIHEHUH 3a/1aHU

Pe3ysbTaT 00yueHusi cuuTaeTcsi HechpOpMHUPOBAHHBIM, €CIIU CTYACHT IIPU BHITIOJTHEHUH
3aJjaHUil He JeMOHCTpPHpYET 3HaHMH y4eOHOro marepuania, JOMYyCKaeT OMIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYJHEHUSMHU BBITIOJHSET 33/aHUS, HE JEMOHCTPHUPYET HEOOXOIAMMBIX yMEHHH,
Ka4eCTBO BBIIOJIHEHHBIX 33/1aHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHUSAM, KAUYECTBO UX
BBITTOJIHEHHS OIIEHEHO YMCIIOM OaJUIOB HUXKE TpeX MO OLEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKazaHus JAJsl 3aHATHH JIEKIHMOHHOTO THIIA

JIeKIIMOHHBIN KypC MPEANoaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOITPOCOB
TEMaTHUYECKOTo IJIaHa. B X0/l JTeKIIMOHHBIX 3aHATHI PACKpPBIBAIOTCS 0a30BbIE BOIIPOCHI B paMKax
KOKI0M TeMbl AUCIUIUIMHBI (Tabnuma 4). O003HAYarOTCs KIIOYEBBIC ACTEKThI TEM, a TaKXKe
JIENalTCs aKIeHThl Ha Hawnboyiee CIIOKHBIE M BaKHbIE TOJOKEHUS H3y4yaeMOro Marepuana.
Marepuanbl JEKIMA SBJISIOTCS OMOPHOW OCHOBOM JUIsi TOATOTOBKM OOYYalOIIUXCS K
MPAKTUYECKUM 3aHSTUSM / JTaOOpaTOPHBIM paboTaM U BBHIMOJTHEHHS 33JlaHUN CaMOCTOATEIHHOU
paboThI, a TaKXKe K MEpPOMPHUATHAM TEKYIIEro KOHTPOJS YCIEBAEMOCTH M TPOMEKYTOUYHOM
aTTecTallMy MO JUCIIAILINHE.

B Xxome neKnMOHHBIX 3aHITHH PEKOMEHAYeTCS BECTH KOHCIEKTUPOBAaHUE Y4YEOHOTO

Marepuana.

10.3. Meroauyeckue YKa3aHUsi 1O OCBOGHHI0 JAUCHMILIMHBI Ha Ja00paTOPHBIX
padorax

JIaGopaTtopHble pPabOTBI MO3BOJSAIOT TNPHOOPECTH CTYACHTAM YMEHHS paboTaTh ¢
XUMHUYECKMMH peareHTaMu, MocyJaoi u nmpuOopaMu, OCYIIECTBISATh XUMUYECKUI SKCIIEPUMEHT U
NPOBOJIUTH NEPBUYHbIC HAy4HBIE HccieqoBaHusA. B maboparopHbie pabOThl BBEJCHBI AJIEMEHTHI,
MOBBILIAIONINE HWHTEPEC CTYIEHTOB K HUM M HMX IO3HABaTelIbHYI0 aKTUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSPHON MacChl JKBHUBaJIeHTa MeTayia" ONPEAeNseTcs HE TOJIBKO



DKBHMBAJICHTHAas Macca (JIMTEpaTypHBI BapuaHT), HO M aTOMHas Macca MeTtauia. B pabote
"Omnpenenenne TemioBoro 3ddexra peakuuu" TEIUIOEMKOCTh KaJOpUMETpa OmpeneseTcs
METOAMYECKH 00Jiee IPpaMOTHO, YEM 3TO OMHCAHO BO BCEX JAaOOpAaTOPHBIX MPAKTUKyMax, a B
pabote "CKOpOCTh XMMHYECKOW peakiuu', TTOMHUMO KadyeCTBEHHBIX 3aBHCHMOCTEH CKOPOCTH
peaklMy OT KOHIIEHTPALIMM PEAareHTOB U TEMIIEpaTyphl, CTYACHTHl PE3yJbTaThbl 3KCIEPUMEHTA
00pabaThIBalOT KOJIMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALMU U KUHETHUYECKUN MOPSA0K
peaxkuu.

Jlis  TOBBIIIEHHs] TIO3HABATENIBHONM AaKTUBHOCTU CTYACHTOB M MPHOOPETEHUS HMH
NEPBUYHBIX HABBHIKOB HAYYHOTO HCCIEIOBAaHMS, B ATH KJIACCHYECKHE JabopaTOpHbIE pabOTHI
BBEJICHBI AJIEMEHThHI HAYYHOT'O UCCIIEOBAHUS, KaK-TO:

a) CaMOCTOSTEIBHO TI0100paTh PEAKTUBHI JIJIS IIPOBEACHUS TOW UM HHOW PEaKIlnu;

0) 00BACHUTH MPOTEKAHUE OJIHOM peaklMy U He MPOTEKaHWEe IPYrol, Ha MEPBBIN B3I
oJ00HOH, peaKIm;

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

[ToAroToBKy K KaXK7oi 1abopaTOpHOU paboTe CTYACHT JIOJDKEH HAa4aTh C 03HAKOMIICHHUS C
IUTAHOM 3aHSATUS, KOTOPBIN OTpa)kaeT CoJepKaHue NPEJI0KEHHON TEMBI.

[Tocne BbIMOTHEHHS Kaxa0i IJabopaTopHOW pabOThl CTYAEHT O(OpMIILET OTYET, B
KOTOPOM YKa3bIBAIOTCS IIETM PalbOThI, X0A pabOTHI, JAeTCs PUCYHOK M ONHMCAHUE YCTaHOBKH,
TabJIMIa YUCTICHHBIX PE3yJIbTaTOB, BBIYUCICHUS U BBIBOIBI.

[Tpu oueHnBaHMM 1a00PATOPHBIX paOOT YUNUTHIBACTCS CIETYIOIIEE:

— KAayeCTBO BBIMOJIHEHUS] HKCIIEPUMEHTAIbHO-TIPAKTUYECKOW dYacTh pabdoThl U
CTENEeHb COOTBETCTBUSA PE3YIbTATOB PabOTHI 3aJaHHBIM TPEOOBAHUSIM;

— Ka4ecTBO OOPMIICHHSI OTUETa 0 padoTe;

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aITUTE PaOOTHI

10.4. MeToauuecKkue YKazaHusd 10 OCBOCHHIK [JUCHMIIVIMHBI Ha 3aHATHUAX
CEMHUHAPCKOI'o TUIIA

[TpakTrueckue 3aHsITHS HaMpaBieHbl HAa (POPMHUPOBAHUE HABBIKOB PEIICHUS MTPAKTUUECKHUX
3a/1a4, MPUMEHSS TMOJYyYECHHbIE TEOPETUUYECKHE 3HAHMS, & TAKKE HABBIKOB CAMOCTOSTEIbHOMN
paboTHI O/ PYKOBOACTBOM ITpenoaBaTels.

Ha npakTuyeckux 3aHATHSX MPOBOJIUTCSA PELIEHUWE PACUETHBIX 3a7ad M YNPA)KHEHUH B
nporecce npopaboTKH HanboJjiee CIOKHBIX B TEOPETUYECKOM IUIaHE MPOOJIEM U MPOBOASATCA B
Tpex Gopmax:

1. yCTHBII ONPOC CTYAEHTOB MO0 KOHKPETHOM TEMATUKE MPAKTUYECKOTO 3aHATHS;

2. pelieHre U 0ObSICHEHHE TUIIOBBIX 33/1a4 110 JTAHHOH TeMe;

3. camocrosTenpHas paboTa CTYACHTOB C MCIOJIb30BAaHUEM Y4€OHBIX TTOCOOMH, JICKITUN 1
KOHCYJIbTAIIMI MpernoaBaTess IPHU BHIMOJIHEHUN UMU KOHTPOJIbHBIX 3aJaHui.

10.5. MeToanyecKue yKa3aHHUs 10 CAMOCTOATEIbHOM padoTe 00y4yaromuxcs

CamocrosiTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOydYaromlerocs K ayJIuTOPHBIM
3aHIATHSIM ¥ MEPOIPHUATHSIM TEKYIIEro KOHTPOJS U MPOMEKYTOYHOM aTTECTAllMH MO0 H3y4aeMou
JUCIHUITIINHE. Pe?)y.]'II)TaTBI 3TOU IMOATOTOBKH IMPOABJIIAIOTCA B AKTHBHOCTHU O6yanOHICFOCﬂ Ha
3aHATHSIX W B KayeCTBE BBIMOJHEHHBIX MPAKTHUYECKUX 3aJaHUi U Apyrux ¢GopM TEKYIIEro
KOHTPOJISA.

[Ipu BBIMONTHEHUU 3aaHUN IS CAMOCTOATEIHHOW pabOThl pEKOMEHAYETCS MpopadoTKa
MaTepUAJIOB JIEKIIMHA MO KaXIOW NPONACHHONM TeMme, a TakKe H3y4YCHUE PEKOMEHIyeMOM
JIUTEpaTyphl, IPEICTaBICHHOMN B pa3zee 6.

B mnpomecce camocTosTenbHOW pabOThl MPU W3YYEHUU TUCIHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIM3UPOBAHHBIX AyTUTOPUAX ISl CAMOCTOSATEIBHOM pPabOThI
(ykazano B Tabm. 11). B aymuropusx wumeercs JOCTynm uepe3 HHGOPMAIIMOHHO-



TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTEpHeT» K 3JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTEeIbHON
cpene yauBepcurera (OQMOC) u anektponHoit onbanoteunoii cucreme (ObC), re B 31eKTpoOHHOM
BUJE pAcCIoONaraloTcsi y4deOHble M Yy4eOHO-METOAWYECKHE MaTepHajbl, KOTOPbIE MOTYT OBITH
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUYEHUU AUCLUTIINHBI.

Jns oOydaromuxcs 1Mo 3a04HOi (hopMe 0OydeHHus caMmocTosiTeNbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4eOHOI1 1eATeIbHOCTH.

10.6. MeToauyeckue yka3zaHus J1Jisl BbITIOJIHEHUs] KOHTPOJILHBIX padoT
[Tpu u3yyeHnn Kypca « X UMUN» MIPOBOJUTCS 2 KOHTPOJIbHBIE PaOOTHI .
B kouTponpHyto pabory Ne 1 BXOZST BOMPOCH MO XHMHYECKOW TEPMOJUHAMHKE U

XUMHUYECKONH KUHETHKE (CKOPOCTh XUMHUYECKHX pEeaKUUd, XUMHUYECKOE paBHOBECHE, BIIMSHHE
TEMIEpaTypbl Ha CKOPOCTb XUMHUYECKOW peakuuu U T.1): Bapuant 1 - 28 (mo BbIOOpPY
npenogaBarens) U3 meroaudeckux ykazanwii: I.H. bopucoBa, A.B. bopucos, FO.B. barranosa,
B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH MpoTeKaHus xumuueckux peakuuit. H.Hosropog,
HI'TY um. P.E. AnekceeBa. 2015. —49 c.

B konTponbHyto pabory Ne 2 BXOJST BONPOCH IO CIEAYIOLUIUM TEMaM: CIOCOObI
BBIPOKEHMS KOHIICHTPALMU PACTBOPOB M CBOMCTBA PacTBOPOB 3JIEKTPOIHUTOB: Bapuant 1-30 (mo
BbIOOpY mpenojaBarens) U3 Meroaudeckux ykazaHui: A.B. Bopucos, A.J[. Camconosa, I'.H.
bopucosa Kontposnbnsie 3ananus no teme pactBopbl. H.Hosropoa, HI'TY um. P.E. Anekceesa.
2017. 14 c.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISA OCBOEHUSA JUCIUIIJINHBI

TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIEe MaTepuajbl, He00X0AUMbIe ISl OLEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH

Bonpocel, nHAMBUAYaIbHBIE 33JaHUS U 33]Ja4X [IPEJICTABICHBI B METOAMYECKUX yKa3aHUSIX
K IPaKTHYECKUM | J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBineHHbIX B 11. 6.3.

Ilpumepvt munogwvix 3a0anuil:

11.1.1. TunoBsble 3aJaHNS K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM

3anstue Ne 24 (2 yaca)
CxopocTh XUMHYECKHX peaknuil. XumMu4eckoe papHoBecue. Pemenue 3aga4

1. HWHauBuayanbHOE pelIeHHE 3aJadd 10 XUMHUYECKOW KHHEeTHKe (10 BBIOOPY
npenojaBaTenss U3 METOJUYECKHX YKa3aHMM K Ja00paTOpHBIM U MPAKTUYECKUM 3aHSATUSAM:
barranosa lO.B., bopucosa I'.H., bopucoB. A.A. u ap. «CkKOpOCTP XUMHYECKHUX PEAKIUH.
Xumunueckoe pasaoBecue» H. Hosropoa, HI'TY um. P.E. Anekceera. 2009. 37 c.)

THUITOBBIE 3AJIAY:

1. Bo CKOJIBKO pa3 U3MEHHTCS CKOPOCTh MPSIMOH peaKinu
(peaKIHIo CYMTATh SJICMEHTAPHOM) MPU M3MECHEHUH JIABJICHUS B N
pas?
a) 2C(tB) + Ha(r) 2 CoHa(T);
0) 2CO(1) + O2(1) 2 2C0Ox(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) + 2H2(1) 2 CHa(T)
2.B0 CKOJBKO pa3 HaJ0 YBEIHYUTH JABJICHUE B COCYIE, YTOOBI CKOPOCThH PEaKIIuu
Ha(r) + I2(r) = 2HI(r) Bo3pocina B 100 pa3?
3. Peaknus unmer mo ypaBHeHuto 2NO(T) + Oy(t) 2 2NO,(r). HauanbHble KOHIIEHTpALUU
pearupytomux BemectB O0bun [NO] =0,8 monb/m; [O2] = 0,6 Monb/n. Kak U3MEHUTCS CKOPOCTh




peaKIMy, eCIM KOHIEHTPALUIO KUCIopoJaa yBeIuduTh 10 0,9 MO/, a KOHIEHTPAIHMIO OKCUIA
aszora 70 1,2 mons/n (T=const)?

4. Ckopocts peakiuu Hy(r) + Ix(r) 2 2HI(r) npu [Hz] = 0,5Mounb/n u [I2] = 0,3 monb/n paBHa
0,018 Mo/ 1-MuH. PaccunTarh KOHCTAaHTY CKOPOCTH MPSIMOM pEaKIfH.

5. Cxopocts peakruu 2NO(T) + Oz(r) 2 2NOy(1) mpu [NO] = 0,3momns/1; [O2] = 0,15 Mons/a
paBHa 1,2 -10"® mouns/m-c. Paccumrars KOHCTAHTY CKOPOCTH.

6. Koncranra ckopoctu peakiuu oopazoanust HI u3 nmpocteix Bemniects npu 781K pasna 0,16.
Uemy paBHa  CKOpPOCTb  pEaKUMUM B  HAyaJbHBIH  MOMEHT  BPEMEHHM,  KOTJa:
a) [Io] = 0,05 monw/m; [Hz] = 0,09 mons/n; [HI] = 0 monw/nb; 6) korna ycnesno obpaszoBarbes 0,04
moub/1 HI

7. Koncranra ckopoctu peakiun 2NO(T) + Oz(r) 2 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/i; 0) dYepe3 HEKOTOPBId NPOMEKYTOK BpPEMEHH, 3a KOTOPBII
npopearuposaio 0,2 MOJIB/JI KHCIOPOAA.

8. Paznoxxenue N,O Ha mOBEpXHOCTH 30JI0Ta MPH BHICOKUX TEMIIEPATypax MPOTEKAET Mo

2,8?

9. Onpenenute TemnepaTypHblid KO3GHUIUEHT CKOPOCTU

peakiyu, eciau TpU MOHWKEHHH TeMmImeparypbl Ha 45° peakuus 3aMmeminack B 25 pas.
10. Kakoit gomkHa ObITh SHEPTUs aKTUBAIMHM, YTOOBI CKOPOCTh PEaKIMH YBEIUMYMUIach B 3 pasza
npu Bo3pactanuu temmeparypsi oT 300 1o 310K?

11. DHeprusi akTHBAIMH IPOIIECCa TEPMUUYECKOTO PaA3TIOKEHUsI HOIUCTOrO BOAOPOJAa paBHA
198 x/Ix/mMomnb. Kakas monst Moekyn o01agaeT JOCTaTOYHOM SHEPTHel, YTOOBI BCTYIIUTh B ATY

Peakuuto npu temneparype S00K?

12. Bo cKOJIBKO pa3 yBEIHUUTCS CKOPOCTh peakuuu, eciau npu Temreparype S00K ee sneprus
AKTHBAIINH, 32 CUET BBEJICHUS B PEAKIIMOHHYIO CPEAY KaTaln3aTopa, YMEHBIINUTCS Ha
a) 4 x/Ix/moinp;0) 8xJ>k/Monb; B) 12x/[x/Moinb; ) 16K x/Monb; 1) 20k x/Moib;e) 30k /[x/Mob;
K) 35k ]>x/Monb; 3) 40k [x/Monb; ) 45k >K/MOb.

13. Jlyis cnenyrommx oOpaTHMBIX MTPOIIECCOB:

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) + COx(1)

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

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

1) 3anucare MaTeMaTHYECKHE BBIPaKEHUS KOHCTAHT paBHOBecHs K¢ 1 Ky,

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

3) Ucnonb3ys TaOaMIbl TEPMOANHAMUYECKUX BEJIMYNH HaiiTh 3HaueHue K.

14. Tlo pmaHHBIM 3HAYEHUSM KOHCTAaHT paBHOBECHUS HAWTH 3HAYCHHS AG® xummueckux
peaKkui.

N ITpouece 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 SOx(r) + 1/204(r) 2 SO4(r) 298 1.7-10%
5 Ha(r) + Da(r) 2 2HD(r) 670 3,78
6 2C0,(r) 2 Oy(r) +2CO(r) 1393 1,4:10%

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 peaknun. ( AH> 0 niou AH<0).



16. Peakumst  xJIOpUpOBaHHMSI ~ MOHOOKCHIA  yriepoja  MpOTEeKaeT T0  CXEMe:
CO(1) + Cly(r) 2 COCly(r). Ucxonnbie kounentpanun CO u Cl, 6butn, coorBeTcTBeHHO, 0,5 U
0,2 Mob/1. BIUMCANTD KOHLIEHTPALIUK BCEX BELIECTB B MOMEHT BPEMEHH, KOTJa KOHLIEHTPAIHS
xJiopa crana 0,1 MoJb/.

17. Konnentpauuu BemiectB B peakiuu CO(r) + HoO(r) 2 Ha(r) + COy(r) cocTaBmisuiu:

[CO] = 0,2 momnb/n, [H,O] = 0,4 monw/1, [CO;] = 0,3 mons/1, [Hz] = 0,1 Moab/n. Beraucauts
KOHIIEHTpallUH BCEX BEILIECTB B MOMEHT, Korja npopearuposaio 40% CO.

18. MoaucThlit BOAOPOI IPH HArpeBaHUM auccormupyet mo ypasuenuro 2HI (1) 2 Ha(r) +
Io(r). IIpu Hekoropoii Temreparype K. = 1,64. Paccuntars konmmuectBo HI (B mporienTax),
MOJIBEPTIIIEECs TUCCOIMAIINH TTPH JAHHOU TEMIIEpaType, €CIIU €ro UCXO0IHAS KOHIICHTPAIUs
cocrtasisiia 4 MOJIb/I.

19. Ilpu narpeBanuu cmecu CO2 u Hy B 3aKpBITOM COCYJIe YCTaHOBHIIOCH PAaBHOBECHE CO,
(r)+ Hy (r) 2 CO(r) + HoO(r). ITpu T=1123K Kc = 1. Cxoapko MoJiei T1oKcH1a yriaepoaa Haao
B35Th Ha | MoJb Bogopoaa, 4todsl 70% mociieIHero npeBpaTuioch B BOIy?

20. O06uiee naienue ra3oB B cucreMe 1 atM. Onpenenuts 00bEMHBIN MPOLEHT COACPHKAHUS
MOHOOKCHJIa yriiepoja B MOMEHT paBHoBecus s peakiuu FeO(tB) + CO(r) 2 Fe(t) + COx(1),
ecau npu T=1273K K,= 0,4.

21. TIpu 630C K,= 1,27 nns peakuuu N»Oy (1) 2 2NOy(r). Onpenenuts paBHOBECHbIE
napualibHbIe IaBJICHUS T'a30B, €CIHM 001Iee JaBlIeHHE B COCTOSIHUN paBHOBECHS ObLTO laTM.

22. TIpu xakoM oO0I1IeM 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 KOTOopoil mporekaet peakius AgrO (TB) 2 2Ag(TB) + 1/204(T)
AHozgg = 32,2 x/Ix. Kak ckaxeTcs Ha KOHLIEHTPALIMU KUCJIOpOoAa HaJl TOBEPXHOCTHIO TBEPIOM
¢a3bl: a) BBEIEHUE JIONIOTHUTENBHOTO KomdecTBa Ag,O; 0) MOBbIIIEHNE TEMIIEpaTyphl?

24. JIns peakunu 3Fe(TB) + 4H,0(1) 2 FezO4(TB) + 4Hy(T) AH5 = -148,4x JIk. YKa3arb, KaK
OyJIeT CKa3bIBaThCS HA KOHIIEHTPAIUY BOJIOPOIa B PABHOBECHON CMECH: a) TIOBBIIIICHHE
TeMIepaTypsbl; 0) yBenuueHue oOIIero 1aBIeHus; B) YBEJIMUEHNE BECOBOTO KOJIMYECTBA JKeme3a; T)
BBEJICHUE JIOTIOJHUTEIILHOTO KOJIMYECTBA 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
MOBJIMSFOT HAa PABHOBECHYIO KOHIICHTPAIIHIO XJIOpa CIEAYIONUE H3MEHEHUS:

a) MOBBIIIEHUE TEMIIEPaTyphl; 0) yBeIHMUEHUE OOIIETO JaBICHUS;, B) YBEINUEHUE KOHIICHTPAIUH
KHCJIOPO/Ia; T') YBEJIUYCHHE 00beMa PEaKIIMOHHOTO COCY/a; ) BBEACHUE KaTaau3aropa.

26. B xakoMm HampaBJIeHUH CMECTUTCS paBHOBECHUE MPHU YBETUYCHUH OOIIETO AaBIECHUS U ToYeMy?
a) Ha(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(1).

27. Jlna cnepyromux peakiuit paccuntatb A H” , 1 onpenenuts, B KaKoM HarpaBlIeHUU
CMECTHTCS PAaBHOBECHE

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(1);

) N2(1) + 3H(1) 2 2NH3(1);

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

28.Mcnonb3ys TabIMuHbIEe JaHHBIE, pACCUUTATh AH%qs , 11 ¢ y4eToM 3Haka (A Hozgs)Xp
OTIPE/ICITUTh, KaK OTPA3HUTCS Ha IMOJOKSHUHM PAaBHOBECHS IMOBHIIICHNE TeMIIepaTyphl. B kakom
HAPaBIIEHUU CMECTUTHCS PABHOBECHE , €CITH MPU | =CONSt yBEIMYUTH BHEIIHEE AaBJIeHUE?

a) 2S0,(r) + Oa(r) 2 2S03(1)

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

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

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



1) C, H4(F) 2C Hz(F) + Hz(F)

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

OmnpenesieHne 3KBUBAJTEHTHOM Macchl MeTaJLIa
THUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. llens pabGoTh
2. IlopsimoK BBITIOJIHEHHS pabOThI
3. O6paboTKa SKCIIEPUMEHTAIIBHBIX JAHHBIX
4. Ananu3 pe3ynbTaToB
5. Cxema yCcTaHOBKH
6. HaiiTu sxBUBaneHTHYIO Maccy cepbl B coenaeHusx H,S; SO3; FeSO,; CuSO:s.
7. OT 4ero 3aBUCUT SKBUBAJIEHT XUMHUYECKOIO 3JIeMEHTa: 1) OT BaJleHTHOCTH; 2) Bcernaa

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy paBeH 00beM | MOJIb MI€ANBbHOTO Ta3a mpu 25 OC u nmaBjieHnd 1 atMm, Macca ero
SKBHBaJIeHTa — 29,65 r/Monb. UeMy paBHBI BaJIC€HTHOCTh W aTOMHAas Macca MeTajla, Kakoi 3TO
MeTa?

9. OnpenenuTh 3KBUBAIICHTHYIO Maccy MeTamia, eciau 0,4 r ero BBITECHWIN U3 BOAbI 624
miaH; ipu 470 °C u 743 mm pr. cr.?

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

11. Mblbsik oOpa3yer ABa OKCHJIa, U3 KOTOPBIX OJUH COAEpKUT 65,2 % (Macc.) MbIIIbSKA,
a apyroit — 75,7% (macc.) mbimbsaka. OnpenenuTb YKBUBAJICHTHBIE MAacChl MBIIIbsKa B 000MX
cinydasix. Hanmrcats popmysibl COOTBETCTBYIOIIMX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBUBAJICHTOB, JIaTh €T0 MAaTEMaTHYECKOE BhIpAKEHHE.

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

COEJIMHMBIIETOCS C KUCTOPOAOM?

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

15. Haiitn SKBUBaJICHTHYO Maccy Maprania B coequaeHusx: Mn(OH)4; KoMnQOy4; MNnSO;.

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

11.1.3. TunoBblie BoNpochl (3aanust) AJsl YCTHOro (IMCbMEHHOT0) OMpoca
JIEKIIUSA Ne 5
3aBucuMoOCTDH CKOpOCTH peakuuy oT Temmneparypsl. [lpuanun Jle-Illarease

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

1. Kak 3aBHCHT CKOPOCTh XMMHYECKOM PEAKIIMU OT KOHIICHTPALIMH PEarupyrolInX BEIIECTB
JUISL CIIOXKHBIX peaknni?

2. Hanmumure nuddepeHnnanbHoe KHHETHYECKOE YPaBHEHNE PEAKITHH.

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

4. Kak u3MEHAIOTCSA KOHLEHTPALlUM BEUIECTB BO BPEMEHM IO MEPE MPOXOKICHUS
peakuuu? Hanummre MHTErpaabHOE KUHETUYECKOE YPABHEHUE JIsl PEAKIIMK IIEPBOTO MOPsIIKa.

5. Or xakux (aKTOpOB 3aBUCUT CKOPOCTh XHUMHUYECKOW pPEaKIHWU B TIETEPOr€HHBIX
cucremax?



6. Kak 1 moueMy 3aBHUCHUT CKOpPOCTb peakuuu OT TemnepaTypbl? Hanumure ypaBHEHHE
Appennyca. KakoB ¢u3mueckuil CMBICT KOHCTaHT YypaBHeHUs? Kakue sKCnepuMeHTalbHbIC
JTAaHHbIE HEOOXOAUMBI ISl pacdyeTa SHEPTrUH aKTUBAIIUH?

11.1.4. TunoBbie TeCTOBLIE 3a0aHUA

Tema «OCHOBHBIE M0JI0KEHNS, 3JIEMEHTbI XUMHY€eCKOI TePMOIUHAMMKHU U TeIIOBbIe
3¢ deKThl XMMHUYECKUX PeaKkmuiin»
1. TemmoBoii 3¢ (heKT peakuu XapakTepu3yeTcs U3MEHEHUEM
1) sHTpONIHH;
2) SHTAJIBIINY;
3) NOBBILIEHUEM TEMIIEPATYPHI;
4) BHyTpEHHEHN SHEPIUH.
2. Peakuus mpoTekaeT caMONPOU3BOIBHO B MPSIMOM HAIIPABICHHUH, €CITH
1) AH<O0;
2) AG<O0;
3) AS>0;
4) AH>0.
3. DHTpomnus SIBISETCS XapaKTePUCTUKON
1) TEmIOTHI CUCTEMBI;
2) Gecriopsiika CUCTEMBI,
3) noTeHIMaNbHON YHEPTUU CUCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. Tennoo#i 3¢ ekt peakuu 3aBUCUTE OT
1) TeMnepaTypsl OKpy>Karomien cpebl;
2) naBIEHUS B CHCTEME;
3) HaYaTbHOTO ¥ KOHEYHOT'O COCTOSIHUSI CHCTEMBI;
4) myTH NPOTEKaHUS PeaKI1H.
5. B xoze peakuuu MpOUCXOANT BBIJICIIEHUE Tra3a — CHCTEMa PACIINPSAETCS, IPU ITOM €e
1) suTpomnus ymenbinaercs (AS<0);
2) suTanbnus yBenuuuaercs (AH>0);
3) suTponus Bo3pactaet (AS>0);
4) BHyTpeHHss dHeprus ymenbuiaercs (AU<O0).
6. s xakoit peakuuu ASxp >0?
1) CaCO; (k)=CaO(x)+ COy(1);
2) 250, (r)+ O2(r)=2S05(T);
3) la(r)+ Ha(r) = oHI(1);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peaknus mpoTekaeT caMOIPOM3BOJIBHO IPU TeMmeparype Huxke paBHoBecHOU ( T<T)), B
cilydae eciu
1) AH<0, AS<O0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakums mnporexkaeT CcaMONPOM3BOJIBHO IIPH TEMIIEpaTypax BbIIE TeMIEpaTypbl
paBHOBECHSI B CIIy4ae €Cliu



1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, pEaKIIHsl HE BO3MOXKHA IPH JIFOOOH TeMIlepaType B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<O0.
10. Peaxmust mpoTeKaeT caMOIIPOM3BOJILHO MTPH JTI000i TemMIreparype B ciiydyae
1) AH<0, AS>0;
2) AH<0, AS<O0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peaknus siBisieTCs 9K30TEPMHUUECKOM, €CIIi
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peaknusi MpoOTEKaET C MOTJIOMICHUEM TeIlIa, €CITN
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cuctema HaxXoUTCs B PABHOBECHUH, €CIIH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cUCTeMBbI NOBBIILIACTCS IPU
1) KoHJIeH AUy Mapa;
2) KATIEHUH KUIKOCTH;
3) KpUCTAIIM3AIMU KHUIKOCTH;
4) ocaxaCHNH.
15. DHTpONUS cUCTEMBl YMEHbILIAETCS MpU
1) kpucTaIIH3AINH;
2) n1aBJICHUN;
3) BO3rOHKE;
4) pacTBOpEHHH.
16. Peaxnus mporexaer no ypasHenuto 2 HCl) + Cagy = CaClyy) + Hagy. Cxomnbko momneit
HCI Bcrynmino B peakuuto, eciu Boiienuioch 152,88 k/Ix Teria?
1) 1 monp;
2) 0,25 moub ;
3) 0,5 momnp; 4
4) 1,5 MoB.



17. Duranenus obpazoBanusi FeOcocraBnser -265 k/[x/Monb. CKOMBKO TETUIa BBIACITHUTCS,
eciu obpasyercs 144 T okcupa xemnesza?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xx;
4) 488 xJIx.
18. Cormacno 1 cnencTBuro 3akoHa ['ecca TemmoBoi 23GdeKT peakiuu
Fezo3(K) +3 CO(F) =2 FE(K) +3 COz(r) paBeH
1) AH%p = - 240,18 kJIx;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4) AH%p = - 226,9 kJ[x.
19. Durponus cucremsl B xoze peakiuu Na,COs = NayO() + COy(ry yBennuuBaercs, T.K.
1) o6pasyercs ras;
2) peakiusi CaMOIPOU3BOJIbHAS;
3) oOpa3zyeTrcs OKCU HATPHS;
4) oOpa3yroTcs 1Ba OKCUJA.
20. Omnpenenute TemnoBoi apdext cropanus KUIKoro CSy(, 10 00pazoBaHMs Ta3000pa3HbIX
CO;z u SO3.
1) - 602 x/Ix;
2) 635,2 xJIx;
3) — 635,2 kJIx;
4) 602 xJIx.
21. PeakmmssNO(r) + Oy(r) =2NOa(r) mnpu cTaHZAPTHBIX YCIOBUSX TMPOTEKAET
CaMOIIPOU3BOJILHO B MPSMOM HAMpaBICHHUH, T.K.
1) AG =-107,31k/1x;
2) AGxp = - 58,2 xJIk;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 xJIx.
22. Peakuus C(rpagur) + COz(r) = 2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AGOXp =-2574 x]Ix;
2) AGOXp =257; xJIx;
3) AG’xp = 120,2 kJIx;
4) AG%p = -120,2 kJIxk.
23. Peakius aBisieTca SHIOTEPMUYECKOM, €CITU
1)AH<O0;
2) AG<0;
3) AH>0;
4) AS>0.
24. Tlomydyenue nuHka uaet no peakuud ZNOw) + Cupagur)y = ZNw) + CO(py. Cronpko Temna
MOTJIOTUTKCS, PU 0Opa3oBanuu 1 T uHKa?
a) 3700 x/Ix;
0) 1500 x/[x/moub;
B) 3700 xIx/mMoub;
r)3,7-10%k .



25. Ilpu oxucnenun 10,8 T cepebpa Bwimenmnochk 1,58 kJ/Ix Terura. Haiitu sHTamenuio
obpa3oBaHus OKcHa cepedpa AH006p(AggO).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 xJI>x/Mo7b ;
r) 44,8 xJ]x .
26. DHTANBIUS 00pa30BaHUS aMMHAKa (AH006P(N Hs)) cocraBnser — 46,19 k/[x/mons. Kakoii
00beM a3oTa (H.y.) BCTYIUT B peakiuio, eciiv Boiaenurcs 18,41 k/[x TermnoTst?
a) 4,46 m,
6) 4,46 m*;
B) 3,98 m;
r) 4,46 M.
27. Onpenenute n3MeHenue >Heprun ['nb66ca peakuun CHapy + lory = CHalo + Hly pu
CTaH/JapTHBIX YCIOBHIX. BO3MOXHO 1 TPOTEKaHHE peakyu (CT.y.)
a)AG’xp= 39,49k [k, HEBO3MOKHO;
6) AGxp = - 39,49 kJ[)X, BO3BMOXKHO;
B) AGoxp = - 43, 8 k/I>x/M0JIb, BO3MOXKHO;
) AG%xp = 45,5 KJIXK, HEBO3MOXKHO
28. Omnpenenure u3MeHeHue 3Hepruu ['mOOca M HampaBlieHWE NPOTEKAHUS PEAKUUU IPU
cTaHAapTHBIX yelnoBUSIX. MNOyy + 2Cpagur) = MN + 2 COp.
a)AG’xp= 192 kJI) B 06paTHOM HAIIPABICHUN;
0) AGOXp =— 192 x/Ix, B IpsIMOM HaIpaBJICHUU;
B) AGOXp = 384 k/I)x/Mou1b, B IPSIMOM HarpaBJIeHUH;
r) AGOXp =—259 x/Ix, B IpsAIMOM HaIlpaBJICHUU.
29. Peakmus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COy. Onpenenure
M3MEHEHHE YHTPONNH TpH cT.y. OGBICHHTE XapakTep m3MeHeHmns AS’xp.
a) AS’xp = 360,82 JI/K; yBeIHUMBACTCS ,T.K. BBIICIACTCS Ta3;
0) ASOXp = 360,82 JIx/K-Monb yBenuunBaeTcs, T.K. 00pa3yeTcst KpeMHHIA;
B) ASOXp =-360,82 Ix/K ymeHnbI1aercs, T.K. 00pa3yroTcs 60s1ee IpocTble MOJIEKYJIbI;
r) AS’xp =0 /K He H3MEHSIeTCs, T.K. He H3MEHSCTCS KOIHYECTBO BEIICCTBA B XOJIE
pEaKINH.

11.1.5.TunoBple 3aJaHusl 1JIsi KOHTPOJIbHOI padoThI

KOHTPOJIBHAS PABOTA Ne 1

TEMA «OCHOBHBIE 3AKOHOMEPHOCTH ITPOTEKAHUS PEAKIIA»
Bapuant Nel
Has peakunu 2CO¢y + 2H, ) = CHy(y + CO2 () OnpeiennTs:
1) roMOreHHOH NN TeTEPOTEeHHOM SIBIISIETCS JaHHAsI CUCTEMA;
2) TeruoBoi 3 PexT peaknu; FK30- WIK IHAOTEPMUYECKON OHA SIBIISIETCS;
3) reruioBoii addexT peakiuu B pacuere Ha 67,21 CO;
4) u3MeHeHue BHyTpeHHel sHeprun cuctembl (AUsgs);
5) HanpaBieHUE NMPOTEKaHMs Mpoliecca NPy cTaHAApTHBIX ycnoBuax U 1000K;
6) BO CKOJIBKO pa3 M3MEHHTCS CKOPOCTh MPSMOH PEaKkIHd MpPU MOBBIIICHUH JIABJICHUS B 2

pasa,

7) B KaKOM HalpaBJIEHUU CMECTUTCSI paBHOBECHE TIPOLIecca MPH MOBBILICHNUH 1aBICHHUS;



8) 3amMIInTe MaTeMaTHYeCKHE BeIpakeHUs: KOHCTAHT K, u K; kakoe cooTHomenune mexay K

u Kg;

9) paBHOBeCHbIC KOHIICHTPAIIMM BEILIECTB, €cli HaudajdbHble KoHueHTpauu CO u Hp

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

Bapuant Ne2

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

1) 3K30- WK SHIOTEPMUYECKOMN SIBIISETCS JaHHAs PEAKIIMS;

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

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

HN3MCHCHHUEC SHTPOIINU,

4) Temmeparypy, BBIIIE KOTOPOHM MpOIECC PA3NOKEHHs KapOoHATa KaJbIMsg CTAHOBUTCS

BO3MOXXHBIM; 3a CuY€T Kakoro (aktopa (SHTAIBIUMHOIO WM DHTPOINUNUHOTO) BO3MOMKHO
CaMOIIPOU3BOJIBHOE NPOTEKAHHUE PEAKIUY;

K;

5) TOMOTEHHOM WJIM TeTEPOTCHHOI SIBISIETCS JaHHAS PEaKIus;
6) B KaKOM HalpaBJICHUM CMELIAeTCs paBHOBECHE ITpoLiecca:

a) MPU TMOBBIIICHUHU JaBJICHUS;

0) Mpu HarpeBaHUU;

B) MpU yBeNu4eHUH BecoBoro konndyecrsa CaCOs.
7) 3anuIIMTe MateMaTudeckue BeIpaxkeHus KOHCTaHT K, u K. n cootnomennsa mexny K, u K;
8) BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTH MPSMOI peakiiuy Mpy MOBBIIICHUH JaBJICHUS B 5 pas;
9) sHeprust akTUBALMK NPSIMON UM 00paTHOM peakuu OoJIbLIE.
OTBeThI 000CHOBATS.

Bapuant Ne3

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

1) TernoBoit 3¢ (hekT XUMUUECKOH peakinu;

2) TeruioBoii a3 dexT peakuuu B pacuere Ha 2 Mmonb Hy; 1 1 CO;

3) BO3MOXKHOCTb €€ CaMOINIPOU3BOJIBHOTO MPOTEKAHUSI TP CTAaHAPTHBIX ycloBHsX U mpu 1000

4) SHTaNBOMMHBIA WM SHTPONUUHBIA (akTop OyHeT OINpeleNsoUMM B HaIlpaBlIeHUH

npotekanus mpoiecca npu 298 u 1000K;

5) roMOTreHHO! WK TeTepOTreHHOM SIBIIIETCS JaHHAs CHCTEMa,
6) B KaKoM HalpaBJICHUH CMELIAeTCs paBHOBECHE MPOIEcca PU HAarPEBAaHUU; YBEINUUBACTCS

HJIM YMCHBIIACTCA ITPU 3TOM KOHCTAHTA PABHOBCCHUA PCAKIINU,

7) BO CKOJBKO pPa3 M3MEHHUTCS CKOPOCTb MpPSIMOM pEaKIUH IMpU TOBBIIICHUU IaBJICHUS B

CHCTEME B 2 pasa; BJIUACT JIM MOBBIMICHUEC NJABJICHUA Ha CMCIICHUC PAaBHOBCECUA ITPOIIECCA;

8) 3anuIuTe MaTeMaTHYeCKHe BoIpaxkeHust KOHCTaHT K, u K; cootnomenne mexny K, u K;
9) kakuMu OyIyT paBHOBECHBIE KOHIIEHTPAIIUU BEIIECTB, €CJIM HayalbHble KoHIeHTparuu CO

u H>O cootBerctBerHHo paBHbl 0,2 1 0,4 MOJIB/TT 1 K MOMEHTY paBHOBecHUs mpopearupoBaiio 40 %
ucxojnoro konuuectsa CO.

OTBeTHI 000CHOBATE.

Bapuant Ne4

Jns peakind NoOyry= 2NOy() yCTaHOBUTS:

1) TerioBoit 3(h(PeKT XUMUUECKON peakinH;

2) TeroBoii 3¢ ekt peakuuu npu odpazosanuu a) 1 momst NO2; 6) 111 NOo;

3) usmenenne sHeprun ['mb6ca mpu 200 m 400K; mporekaer nau peakuusi MPH JaHHBIX

TeMIIeparypax;

4) 3a cuér kakoro ¢akTopa, OHTAJIBIIUAHOTO WM OSHTPONHHHOTO, BO3MOXKHO

CaMOIIPOU3BOJIBHOE NIPOTEKAHNE PEAKLIMK B IIPSIMOM HAIIPABICHUU IIPU 3TUX TEMIIepaTypax;



5) BO CKOJBKO pa3 HU3MEHUTCS CKOPOCTh NPSMOM peakiuu TpH TOBBILIEHUU JABJICHUS B
cUcCTeMeE B 2 pasa;

6) 3anuIIMTe MaTeMaTu4ecKue BeIpaxkeHust KoHCTaHT K, u K¢; cootnomenne Mexny K, u K;

7) B KakoM HampaBlI€HUH CMECTUTCS PAaBHOBECUE PEAKLUHUU P MOBBIIICHUH JIaBJICHHUS,
M3MEHUTCS JIM TIPU ’TOM KOHCTAHTA PAaBHOBECHS PEAKIUU;

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

9) KoHCTaHTy paBHOBECHS mpoliecca, eciu ucxoanas konuentpauus N2O4 cocrasmsia 0,2
MOJIB/JI U K MOMEHTY paBHOBECHs npopearuposaiio 60 % mepBoHa4aIbHO B3ATOTO KOJIUYECTBA.

Bapuant NeS

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

1) TeroBoii 3 dexT peakum;

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

3) HampaBJeHHE CaMONPOU3BOIBHOIO MPOTEKAHUS PEAKIINH MTPU CTAHJAPTHBIX YCIOBHSIX;

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

5) TOMOTEHHOM WJIM TeTEePOTeHHOM SBIIIETCS JaHHAs CUCTEMA,

6) B KaKOM HaIpaBJICHUU CMEIIASTCS paBHOBECHUE TIpoIiecca Py HarpeBanuu. Kak u3MeHsercs
IIPYU STOM KOHCTaHTa paBHOBECHS?

7) BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh MPSMOW PEAKIUHM IPH TIOBBIIICHUH IABJICHUS B
cucTeMme B 3 pasa; U3MEHHUTCS JIM IPU 3TOM KOHCTAHTa PaBHOBECHS PEaKIINH;

8) 3anuIIMTE MaTeMaTHYECKHE BhIpaxkeHus KoHCTaHT K, u K.; coornomenune mexny Ky u K;

9) KOHCTaHTy paBHOBECUs peakuuu, eciu HavanbHble KoHueHTpauuu NO u O
cooTBeTcTBeHHO ObuTH paBHbl 0,8 U 0,6 MOJIB/I U K MOMEHTY paBHOBecus TpopearupoBasio 50%
NO. OTBeTbl 000CHOBATS.

11.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HHbIe MATepHaJbl, HeOOX0AUMbIe JIf
OLEHKM 3HAHUI, YMeHUii, HABHIKOB U (WJIN) ONBITA B XO/€ MPOMEKYTOYHOH ATTEeCTAIUM 1O
AUCIHHUIIMHE

DK3aMeH MPOBOJUTCS B TECTOBOM W YCTHO-TIUCBMEHHOW (opMe IO BCEMY MaTepHary
M3y4aeMoro Kypca «XuMHUn»

DK3aMEHAIIMOHHBIA OWJIET COAEPKUT 5 BOMIPOCOB U3 PA3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETHI

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

1. Crpoenue aroma. OCHOBHBIE TIOJI0KEHHUS KBAHTOBOI MeXaHUKH. SnepHas Moaens aroma. [IpoToH.
HeiiTpon. DnekTpoH.

2. DIEKTPOXUMHYECKHE METOJIbI 3alIUThl METAJIOB OT KOPPO3UH: IPOTEKTOPHAS, KATOIHAS,
aHOJIHAS.

3. HcxoaHble KOHIEHTpanuK a3ota u Bojgopozaa B cucreme N (1) + 3 H, (r) <2NHj; (1) 0611 [N,]=
2 monw/11, [H,]=8 monw/n. K MomenTy paBHOBecHs mpopearupoBaiio 10% HCXOAHOTo KOJINYecTBa
azoTa. Berauciaute gaBieHne ra3oBoi cMecH B MOMEHT paBHoBecus mpu 500 K.

4. Peaxnus npotekaeT o ypaBHenuto CaO(k) + 3C (rpadur) = CaC; (k) + CO(r) Onpenenutsb
TemnoBoi 3¢ ekt peakuuu. C BbIJIeIEHUEM WU MOTTIOIIEHHEM TeIlla OHA MPOTeKaeT?

5. ByZayT nu nmpoTeKath peakuu MEXIY PACTBOPAMH CICAYIOUINX 3JIEKTPOIUTOB:

a) K2C03 + HCI 6) KN03 +Na28 B) CdSO4 + NaOH?

Kageopa 11BInX 3K3AMEHAHI/IOHHBII71 BUJET N 2
Jucyunauna XuMusi




1. JIBoiicTBeHHas MpHUpoaa MIEKTpoHa. BomHOBas GpyHKIHsI. DIIeKTpOHHOE 00J1aK0. ATOMHAS
2 2 2 2
opburans. Ypasuenue Illpenunrepa 0 1/2/ + 0 1/2/ + 0 1/2/ =— 8z m, [E -U ]W
ox~ oy° oz h
2. 3amuTa MeTa/yioB OT KOPPO3HMH. 3alUTHBIC TOKPHITHsI. KaToaHbIC U aHOTHBIC MTOKPHITHSI.
3. DK30- WM SHIOTEPMUIECKON SBISICTCS PEaKIlus Pa3oKCHHUS MIEPOKCUIA BOJOPOIa
H,0,(%) = Hy0(x) + '/,04(r)? Kakoe KOIH4ECTBO TEIUIOTHI BRIICIUTCS, €CIH obpasyercs 1,12
1 Kuciopoaa?
4. DHeprus akTuBaIuu npsmoro nporecca H, (r) + J, (r) <2HJ(r) pasHa 166,3 x/x/Monb, a s
obpatHoro mporecca — 182,9 x/[x/Moinb. Paccuntats AH™ XuUMHUYIECKO# peaKITi.
5. Mosxno mu npurorouts 0,003 M pactBop cynbdara kansius? OTBeT AaTh HA OCHOBAaHHU
pacuera.
Kageopa 11bIuX 3K3AMEHAIIMOHHBIA BUJIET N 3

Hucuunauna XumMusi

1. Aromuas opburtans. KBantoBsie uncina: n, I, mj, ms. [1aBHOE KBAHTOBOE YHCIIO.
Oueprerndyeckue ypoBHU. OCHOBHOE M BO30YKIIEHHOE COCTOSTHUE JIEKTPOHA.

2. MexaHu3M U TEPMOJAUHAMUKA IEKTPOXUMHUUYECKON Koppo3uu. Koppo3us cramu B Kucion
cpene.

3. Bo3MmoxHO 11 ony4yeHre kapOuaa Kalblus MIPH CTAHAAPTHBIX YCIOBUAX MO PEAKIIUU

Ca(kx) + 2CO(r) = CaCy(x) + Oo(1)?

4, st 5K30TEPMHUYECKOMN peaKIuu (AHO<O) 250, (r) + Oy(r) < 2S03 (r) Onpenenuts: a)
HaIpaBJICHUE CIBUTA PABHOBECHS IIPHU MOHMWKCHUH TEMIIEPATYyphl; 0) KaK U3MEHSETCS
IIPH 5TOM BEJIMYMHA KOHCTAaHTBl PABHOBECHS?

5. Ckoabko rpammoB PhSO4 MOKHO pacTBOPHUTH B 2 J1 BOABI MPH OOBIYHOM TemIieparype?
Kageopa T1BInX DK3AMEHAIIMOHHBIA BUJET N 4
Hucyunauna Xumus

1. OpOuransHoe kBaHTOBOE urciio. Dopma opbutanu (s, p, d).

2. 3axoH I'ecca. I u Il cnenctBue 3akona I'ecca. CtannapTHas HTaNbINSA 00pa30BaHUs U
CTaH/apTHAasl SHTAJIBIIMS CTOPAHUS BEIIECTBA.

3. OnpenenuThb AHOX.p, nepexojia rpauTa B ajMa3, €ClId U3BECTHBI TEMJIOBBIE 3 (PEKThI
peakuuit  C(anmmaz) +Oo(r) =COy(1), AH® = -395 xJIx/monw; C(rpadur) +O,(1) =COy(1),
AH®= -393kJ>x/MOIIb.

4. Jns peakuuu CO (r) +Cl; (1) < COCI; (r): 1) 3anucaTh MaTeMaTH4ecKOE BBIPAKCHUE
wi Kpn K,

2) ompeneNnuTh HallpaBJIeHHE CMEILIEHHsI PABHOBECHS: a) IPH MOBBIIIEHUH OOIIET0
JaBJIeHUsS B cucTeMe;  0) BBEJICHHM KaTajlM3aTopa; B) yBEIUYEHUH KOHLEHTpaLUN
xJiopa.

5. Kakyro cpeny (Kuciyroo, HEUTpaIbHYIO HIIM IEIOYHYI0) HUMEIOT pacTBOPHI costerd NayS,
KC1, LiHS, K3PO, ? Hanuiure MOJIEKYJISIpHBbIC M HOHHBIC YPABHEHUS PEAKIIUH THIPOJIN3A.

Kageopa 1IBInX 3K3AMEHAIIMOHHBIA BUJIET N5

Jucyunauna XuMusi

1.

2.

MarnuTtHOe KBaHTOBOE 4ncIio. [IpocTpaHcTBeHHas opueHTanus opouTan (S, p, d).
[ToHsITHE «BBIPOKICHHOCTH» MOTYPOBHS.

Kunetnka snekrpoxumudeckoit kopposuu. [laccupanus merannos. Bausaue npupoabt
3alUTHBIX IJIEHOK U pH-cpeabl Ha CKOPOCTh KOPPO3UU METAIIIOB. AHO/IHBIE YCKOPUTENH
KOPPO3HUH.

Jns obpatumoit peakiuu 4HCI(r) + O, (1) = 2H,0(r) + 2Cl,(r), AHg5 = -112,4 kJIk.
Kak moBiusiioT Ha paBHOBECHYIO KOHIIEHTPAIIHS XJIOpa: a) MOBBIILICHUE TEMIIEpaTyphl; 0)
yBeIMYeHUE OOIIET0 JaBJICHUS; B) YBEIMYCHHE 00BeMa peakTopa?



4. OnpenenuTs 3JIEMEHT, €CJIM OH HaXOAUTCS B 4 TIEpUOJIe U aTOM B HEBO30YKJICHHOM
COCTOSIHUU MMEET CIHH 2,5. YKa3arh ero nojoxeHue B rpymnie u noarpyimne. Ha3zparp
3JIEKTPOHHOE CEMEMCTBO.

5. Omnpenenuts koHcTaHTy aucconnanuu HCN, ecou B 0,06 M pactBope o= 1% 10,

Kageopa T1BInX DK3AMEHAIIMOHHBINA BUJIET N 6

Jucuunauna XuMus

1. CnunoBoe kBaHTOBOE yHcio. [Tpuniun [Taynu. EMkocTh aToMHO#M opOuTan, MOAYpPOBHS,
YpPOBHSI.

2. TemoBoi 3(HEKT XUMHUECKOW peakuy. DHTAIBIHA. JK30- U SHIOTCPMUUECKHEC
peaxuu.

3. C BbIIEJIICHHEM WIH MOTJIOIEHUEM TeIljIa MPOTEKAET MPOLIECC Pa3IoKEeHUs HUTpaTa Kallus
no ypaBHeHHI0 2KNO3 (k) =2KNO; (k) + O, (r)? Onpexnenutsd TemnoBoi 3¢ dexr
peaxiuu, ecinu odpasyercs 67,2 1 KUCIOpoAa.

4. OO6pa3yercs I 0CaJ0K TPYAHOPACTBOPUMOTO COCIUHEHHMS TIPU CMEITMBAHUH PABHBIX
o6wemoB 0,0002 M pactBopoB AgNO3 1 NaSOg.

5. Ipu yBenmuenuu Temmeparypsi Ha 60°C ckopocTs peakiun Bo3pocia B 150 pas.
Paccunrare TemnepaTypHblil K0O3)GUIIMEHT peakiuH.

Kageopa TIEIunX D9K3AMEHAIIMOHHBIA BUJET N7

Hucuunauna XuMusi

1. Teopus BaneHTHbIX cBsa3ell. [ uOpuan3anus aroMHbIX opouTtaseit. Tunsl rudbpuaAn3auy -
sp, sp?, sp®, spd, spd®.

2. Temnora. Pabota. Buytpennss sueprus. [ 3akoH TepMOAMHAMUKH.

3. PaccuuTaTh Kakoe KOJMYECTBO TEIUIOTHI BRIIEIHTCS MpH cropanuu 1 1 H,S mo peaknum
2 H2S (1) + 3 O2(r) = 2 HoO(T) + 2 SO2(T). Kak mpu ’TOM U3MEHUTCS BHYTPEHHSIS YHEPTHS
CUCTEMBI?

4. PaccuutaTh pacTBOPHUMOCTH B Bojie FeS B MouIb/11 1 /11, ecin pou3BeIeHHe PaCTBOPHMOCTHU COJIH
paBro 5x107%,

5. MHcxonnpie koHnenTpanuu okcuaa azota(ll) u xmopa B cucreme 2 NO(T) + Cly(r) = 2 NOCI(T)
COCTaBISIFOT COOTBETCTBEHHO 0,4 MOub/1 11 0,3 MOIIB/11. BRIUHCINTD KOHCTAHTY PaBHOBECHS, €CIIH
npopearupoBasio 40% azora. Kak npu 3ToM U3MEHHUIIOCH AaBJIEHUE B PEAKIIMOHHOM cocype?

Kadgeopa T153uX D9K3AMEHAIIMOHHBIA BUJET N 8

JMucuunauna XuMus

1. DnexTpoHHas CTPYKTypa MHOTO 3JIEKTpOoHHbBIX aroMoB. [IpaBuio Xynna. [locinenoBaTensHOCTD
SHEPreTHUYECKUX cocTosiHui atoMa . [Tpasuiia KileukoBckoro.

2. DIeKTposu3 pacTBOPOB XJIopua0B. IlocinenoBaTenbHOCTD AMEKTPOIHBIX PEAKLIUH.
[lepenanpspkeHue BbIIEIEHUS KACIOPOa U XJI0Pa.

3. OOBICHUTH, OYEMY OTOPBATH IEPBEII AJIEKTPOH OT aTOMa CEPHI JIerde, YeM OT aTOMa KUCIIOpo/a,
TO €CTh Ils < Ilo.

4. Paccuurath KoHCTaHTY paBHOBecus K. peakuuu C (rpadur) + 2Cl, (r) = CCl, (1), eciu ucxoanas
KOHILIEHTpaLM XJIopa cocTaBisuia 4,2 MOJIb/J1 M1 K MOMEHTY paBHOBecHs ipopearuposaio 40% ero
KOJIN4eCTBa. Paccumrarh, Kak M3MEHUTCS MIPU 3TOM JIaBJICHUE B PEAKIIMOHHOM COCYJIC.

5. Tlo tabnuunbeiM 1aHHBIM [P KOMITOHEHTOB ONPEAETUTH HANIPaBJICHUE PEaKM HOHHOTO 0OMeHa
CdSs + Hg(NO3)2 — Cd(NO3)2 + HgS

Kadgheopa 1153uX DK3AMEHAIIMOHHBIA BUJET N9

JMucuunauna XuMus




1. ATOoMHBIC U MOHHBIE PAINYChl. 3AKOHOMEPHOCTh U3MEHEHHSI PATUYCOB B TIEPHOJIE U MOJIIPYIIIIE.
O¢ddexT NPOHUKHOBEHHUS M SKPAaHUPOBAHUSI.

2. DOmnextponus. Katon. AHoxa. DiaekTposin3epsl. DiekTponus ¢ nuadparmoii. [locnenoBaTensHOCT
AJICKTPOJIHBIX TPOIIECCOB HA KaTOJIC U aHOJIC.

3. C yBenuueHHWEM WU YMEHBIICHUEM SHTPOIHH MPOTEKAET MPOIecC 00pa30BaHUs XJIOPHUJIA JKene3a
(I1T) u3 mpocTtsix Bemects Fe(x) + ¥/,Cly(r) = FeCly(k)? CriocoOCTBYeT 71 TIOBBIIIECHIE
TEMIIEPATyPhl MPOTEKAHUIO JAHHOTO mpoiiecca?

4. Peakuus npoTekaer o ypasaeHnio Ag,0(k) = 2Ag (k) + /,0,(r). OnpenennTs HapapieHHe
CMEIICHHS] pPAaBHOBECHSI ITpoIlecca MPH MOBBIMICHHUS aBieHus. Kak BiIHseT MoBbIICHHE
TeMIIepaTyphl Ha CMelleHHe paBHoBecHs peaxiuu (AH>0)?

5. OmpeaenuTs THII TUAPOJIH3a U KHUCIOTHOCTH pacTBOpoB coieit: NaNO,, Cr(NO3);, CH3;COONa,
CUFz.

Kageopa NIBIuX D3K3AMEHAIIMOHHBINA BUJET N 10

Hucyunauna Xumus

1. Dueprust HOHU3ALUMU U CPOJCTBA K AJIEKTPOHY. 3AKOHOMEPHOCTb U3MEHEHUS SHEPTUU
MOHM3AIMH U CPOJICTBA B MIEPUOJIC U TIOATPYIINE, TPYTIIIE.

2. Durponwus. YpaBHeHue boibiiMana. 3aKOHOMEPHOCTH U3MEHEHHUST SHTPOITHH.
CrangapTHas SHTPOMHS BEIIECTBA.

3. C yBenmu4eHHEM WM YMEHBIICHHEM SHTPOIHH MPOTEKAIOT MPOIECCHI:

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

4. Peaxnus npotekaet no ypaBHenuto CO (r) + HyO (r) & CO, (r) + Hz (7).
Onpenenutb B KAKOM HaIlpaBJIIEHUU CMEIAETCSl paBHOBECHUE: a) MPH MOBBIIIEHUN O0OLIETOo
naBjieHusl; 0) BBEACHUM KaTaanu3aTopa; B) yBEIWYCHUH TEMIIEPATYPhI (AHO>O)?

5. Kakoil anemeHT HaTpuil WM aTIOMUHUI 00J1aaeT OOJIBIINM CPOJICTBOM K 3JIEKTPOHY,
SHEpruel HOHU3AIMUU U AIEKTPOOTPULIATEIbHOCTHI0. OTBET JJaTh HAa OCHOBE aHAIM3a
SHEPrUH JIEKTPOHOB.

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

1. OcCHOBHbBIE 3aKOHBI XHMHUHU (COXpaHEHHE MaccChl, IOCTOSHCTBA COCTaBa, HKBHUBAJICHTOB.
["a3oBbIe 3akoHBI (ABoraapo, MenneneeBa-Knamneiipona). [lapuuansHslie naBneHus ra3zoB. 3aKoH
SKBUBaJIEHTOB. OCHOBHBIE MOHATHS XUMHUU (aTOM, XUMHYECKUN JIEMEHT, U30TOIBI, MOJIEKYIA,
MOH, CBOOOIHBIN pajiuKai, MOJIb U SKBUBAJICHT).

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

Mmaccel. Yucno ABoraapo. OTHOCUTENbHas MOJIEKYJspHas Mmacca. Moub. MousipHas Macca.
OKBHUBAJICHTHI PA3JIMYHBIX KJIACCOB BEIIECTB.
2. TepmonuHamMunyeckas cucrema. Bunbl cucrtem. CocTosiHMe cUCTEMbl. BHYTpeHHAsS sHEprus u
SHTANbNUSA  cUCTeMbl. [IpakTMdeckoe TNpUMEHEHHME JTHUX BenuuuH. [lepBbIi  3aKoH
TepMOJMHAMHMKH. OHrTanbnus. TernoBele 3¢dextsl peakmuid Qv u Qp. DHI0 - H
HK30TEPMHUYECKHE PEAKIIVH.

Crannaptabeie ycnoBusa. CranmapTHble cocTosiHMA. CTaHAapTHBIE SHTANbIUM 0Opa3oBaHUs
MPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOIMHAMUYECKASI BEPOSTHOCTbD.

3akoH ['ecca u ero cnencrusa. Tepmoxumuyeckue ypaBHeHUs. PacueT TernoBbix 3¢ dexron
XUMUYECKHUX peakuuii. DHTpomnus. BTopoll 3aK0H TEpMOAMHAMUKH. Y CIIOBHE CAMOIIPON3BOJIBHOTO
IIPOTEKaHUs MPOLIECCOB U TEPMOJMHAMUYECKOE PAaBHOBECHE B M30JIMPOBAHHOW CUCTEME. DHEPIHs
I'n66ca. YciaoBus caMONpPOU3BOJIBHOTO IPOTEKaHMs IPOLECCOB M PAaBHOBECHS B 3aKpPBITHIX
cucrtemax. @a3oBble paBHOBeCUs. OHEpreTHYecKas JIuarpaMma peakiuu. TpeTuil 3aKoH
TEPMOJMHAMHUKHN. AOCOIIOTHAas DSHTPONUS MPOCTBIX U CIOXKHBIX BEIECTB. OHTPOIUIHBIE



quarpaMMbl MHAWBHIYaJIbHBIX BemiecTB. Bo3pacranue (yObUTb) SHTPONUH B 3aBHCHMOCTH OT
CTpOCHHSI BelIeCTB, MpH (a30BbIX MEpexo/ax M B XHUMHUYECKUX peakuusax. CBA3b 3HEPruu
aKTUBAIMHU C TETIOBBIM 3 dexTom. OOpaTtumbie 1 HEOOpATHUMBIE NPOLECCHI. Y CIIOBUS U3MEHEHHUS
HaIpaBJeHUs OOpPaTUMBIX XHMHYECKUX PEaKIUd. DHTAJIbIMUNWHBIA U IHTPONUNHBINA (DaKTOPBHI.
Temnepatypa naBepcun peakiuu. CBsi3b cTaHAapTHON dHeprun [ mb60ca peakiuu ¢ ee KOHCTaHTOU
paBHOBecHsl. 3aBUCUMOCTh KOHCTAHTHI paBHOBecHUs OT Temmeparypbl. CTangapTHas cBOOOIHAs
sHeprus ['mb6ca oOpa3oBaHMs BEIIECTB M PACUEThl CTAaHAAPTHBIX 3HEpruil 'mb0ca XMMHUYECKHUX
peaKIui.

3. Kuneruka xummudeckux peakiuil. CpemHsii ¥ MIHOBEHHAas CKOpPOCTh peakiuu. CKOpoCTb
TFEeTEPOreHHBbIX peakuuid. 3aKOH JAEWCTBUS MacC. 3aBUCUMOCTb CKOPOCTH OT KOHLEHTpauuu
pearenToB. llopsaku peaknuu. KoHcTanTa ckopocTH. OHEprus akTHUBALMK  IIPOLIECCa.
AKTUBHpPOBAaHHBI KOMIUIEKC. AKTHUBHBIE MOJIEKYNbl (pacrpeneneHue MakcBemna). DHeprus
AaKTUBALIMU, MIEPEXOJHOE COCTOSSHUE U aKTUBUPOBAHHBIA KOMIUJIEKC HA NMPUMEPE OJHOCTAAUNHON
peakiuu. BrnusHue Temmeparypbl Ha CKOpPOCTh XuMudeckoil peakiuu. IlpaBuno Baut-I'odda.
VYpaBHenne AppeHuyca. DHEprus aKTHBAIMM W TNPEIIKCIIOHCHIMAIBHBIA  MHOXHUTEIh - HX
¢busnueckuit cMbici. ['OMOTEHHBII U reTeporeHHbld KaTanu3. ['oMoreHHbI katanu3. Biushue
Kataqu3aTopa Ha Oapbep MpsMOM M oOpaTHOM XMMHYecKoW peaknuu. Katanus um xumuyeckoe
paBHOBecue. [[oCTOMHCTBA M HEJOCTATKM ATOrO BUJA KaTajiu3a. |'eTeporeHHbI Karajau3 U ero
ocobeHHOocTH. lIpomexxyTOouHble COEIMHEHHS B TETEPOreHHOM Kartanuse. JlocTOMHCTBA H
HEJOCTATKU TE€TEPOreHHOro Karanusa. BiusHue katanuzatopa Ha Egq M CKOpPOCTH NpAMOW U
oOparHoit peakuuil. IlpuHinun mnoaBuxkHOro (AUHamMuueckoro) paBHoBecusi Jle-lllarensbe.
OOparumble peakuuu. 3akoH JAefcTBUS MacC M KOHCTaHThl paBHoBecus K. m K, . Ux
COOTHOIIIEHHE JJIsi TOMOTEHHBIX ra3000pa3HBIX M KOHJECHCHPOBAHHBIX CHCTEM. MeEXaHU3M H
CTaJUUHOCTH peakuuid. MoJeKynsapHOCTh (MOPSAAO0K) ANEMEHTAPHBIX CTaAuil U quarpaMmbl  E,-
yTh MHOTOCTaJUHHON peakuuu. Jlumutupyromas cragusi. Csi3b KOHCTAHT CKOPOCTEN U dHEPTuit
aKTUBAllUM TPSIMONH ¥ O0OpaTHOW XHMMHMUYECKOH peakluh COOTBETCTBEHHO C KOHCTaHTOU
paBHOBecHsI U TEIJIOBBIM 3¢ dekToM peakiuu. OCOOEHHOCTH TE€TEPOTCHHOrO0 PaBHOBECHS U
MaTEeMaTUYECKON 3alMCH KOHCTAHT PABHOBECHS T€TEPOTCHHBIX XUMHUUECKUX PEAKIIHil.

4. Teopust 2JIEKTPOIUTHYECKON qucconnanuu Appenuyca. CTEeHb M KOHCTaHTa JUCCOLUALMH.
Bunel xonnenrpamnuii. Pacuer crenenu nuccoumanuu u pH pacTBOpoB Ha mpumepe crnadbx
KHCIOT M OCHOBaHMHU. [luccoumanus s3nexkTponautoB. MonHHoe npousBenenue Boasl. [llkama
KHUCIIOTHOCTH.. HelTpasibHble, Kucible U mienodnbie pactBopbl U ux pH. CriocoOb! noaxucienus
U TOJIIeTauyuBaHUs ~ BOJHBIX  pacTBOpoB.  CrHocoObl  BBIpAKEHHMsS ~ KOHLIEHTpaLUi
(mponemoHcTpupoBath Ha mnpumepe HySOs). CryneHuaras auccounuanyisi SJIEKTPOIHUTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KACIOT U OCHOBaHHUM. OCHOBHBIE, KUCIIBIE U CPEHUE COJIH.

I'mppomms coneit. I'mppomus conedt. CrteneHp M KOHCTaHTa rujaposmsa. CryneH4aTslid
ruponus. BiausiHue temmnepatypsl, pa30aBieHUsl M OJHOMMEHHBIX MOHOB Ha THAPOJIHN3 COJIEH.
KoHncranra ruaponusa. pH cpens! npu ruaposmse coneld. CIBUT paBHOBECHUS ITPU THIPOJIN3E.

I'ereporeHHoe paBHOBECHME OCaJOK - HACBIIIEHHBIM pacTBOpP TPYAHO pPacTBOPUMOrO
ANEKTPOJINTA. MeXaHU3Mbl PACTBOPEHUS MOHHBIX KPUCTAJIJIOB M MOJSIPHBIX MOJEKYI. J[BrKymmas
cuiia npotiecca pactBopenusi. Conpparanus u rugpatanus. TernoBeie 3pGeKTh paCTBOPEHHUS.

IIP. YcnoBus ocaxaeHHs U PacCTBOPEHHUsI 3JIEKTPOJNUTOB. HachlllleHHBIE, MEpECHIIEHHbIE U
HEHaCBILICHHbIE pacTBOphl coieil. KommuiekcHble coeauHeHus. Jlucconuanusi KOMIUIEKCHBIX
COCTUHEHUN.

5. JIBOMHOU DJIEKTPUYECKUM CIOW M MEXaHU3Mbl BOSHUKHOBEHUS CKAa4yKa IIOTEHIIMAJIA HA TPAHHULIE
pasmena  anekTtpoxa/pactBop.  Bomopomsbeiii  anmektpona.  CTaHmapTHBIE — OKHUCIWTEIBHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANIBI. BUIBI JIEKTPOAOB U HUX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
HNOTEHIMAJBl. YCIOBUA 0TOOpa OKMCIMTENEH M BOCCTAHOBUTENEH MO 3HAYEHUSM CTaHIAPTHBIX
ANIEKTPOJHBIX NOTEHUHUaNoB nonypeakuuid. @opmyna HepHcra. KOHUEHTpallMOHHBIN 3JEMEHT.
Cea3p DJIC ¢ umsmeHenwem osHepruu [mO0ca W KOHCTAaHTOM pPAaBHOBECHS OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKUMi. ['albBaHMUECKHUE 3JEMEHTHI. DJIEKTPOIU3. 3aKOHBI AIEKTPOJIN3a



@apanes. Ynucno Papaznes. Beixog mo Toky. OT60p BEpOSATHBIX AJIEKTPOAHBIX MOJYpEaKIi Ha
OCHOBE 3HAQUYCHHUH WX IEKTPOAHBIX NOoTeHUuanoB. [lepeHanpspxenue. DIEKTPOIN3 ¢ HHEPTHBIMU
U pacTBOpUMbIMH aHogamu. OOOCHOBaHME BHIOOpA 3JIEKTPOTHBIX MOJNYpEaKIMi Ha OCHOBE HX
JJEKTPOAHBIX TOTCHIIUAJIOB.

6.. Buasl xoppos3un. Koppo3uss ¢ BOZOPOIHOW W KUCIOPOAHOU aemonsipusanueid. CrocoOb
3aIUTBI METAJIJIOB OT KOPPO3UH

6. Snepnasa monenp aroma. CTpoeHUE siipa, MacCOBOE YMCIO, MPOTOHBI, HEUTPOHBI. CTpoeHue
atoma Bojopoja. [locrymarer u Teopust bopa. Criektpel atomoB. M3otonel. M3006apel. ATOMHBIE
MAaccChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJANYECKYIO CUCTEMY.

OHepreTuyeckas CTPYKTypa aTOMOB. YPOBHM U TIOJYpOBHM 3HEpruu. BbuIpoxaeHHbIE
cocrosiHus. Yucno AO Ha ypoBHSIX U MOAYPOBHSX (B cl0AX U mojciosx). ['maBHoe, opoutanpHoe
Y MarHUTHOE KBAaHTOBBIE UHCJA KAK XapaKTEPUCTHUKU COCTOSHMS DJIEKTPOHOB B arome. CnuH
31exkTpoHoB. [Ipunnun Ilaynu. EMKOCTh  3JIeKTpOHHBIX ypoBHEW, moaypoBHedl u AQO 1o
anexktpoHam. [IpaBuno I'ynpa. B3anmocBA3b KBAaHTOBBIX uucell. [IpUHIMIT HEONpPEAEIEHHOCTH
['eiizenOepra u BEpOSTHOCTHOE OIKCAHUE COCTOSIHMSI 3JIEKTPOHOB B aTOMax. YpaBHEHHE
Hlpenunrepa. BomHoBas yHkus. DiekTpoHHoe 00nako. I'pannyHas moBepXxHOCTh. [I10THOCTB
BEpOSITHOCTH. DYHKIUA PAAUATBHOIO PACIPEETICHUSI MIOTHOCTH BEPOSTHOCTH. DJIEKTPOHHBIE
HHEPreTUUECKUE YPOBHU, IOAYPOBHH, aToMHbIe opoutanu. ®opma u opuentanust AO. OcHOBHBIE
Y BO30YK/ICHHBIE COCTOSIHUS aTOMOB. ATOMHBIE CIIEKTPbI U YTO OHU OTPAXKat0T?

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

[TpaBuno Xynna. IlpaBuna KneukoBckoro. [IpuHIMMIBI 3amonHeHus OpOUTaliel AIEKTPOHAMH.
OcHoBHbIE U BO30YXJCHHBIE COCTOSHUS aTOMOB. llepuonnueckuil 3aKOH M INepuoIMYEcKas
cucreMa MenaeneeBa. [lepuon, rpynnsl 1 noarpynmbsl. CeMeNHCTBAa 3JIEMEHTOB. DJIEKTPOHHBIE
¢dopmynbl. [IpHunHBI NEpUOINYECKOTO HM3MEHEHHS] CBOWCTB 3JIEMEHTOB. l[lepmoaudyHocTs B
U3MEHEHUU  pa3MepoB  aTOMOB, HUX  HMOHU3AlMM, CPOACTBA K  DJJEKTPOHY H
ANEKTPOOTpHULIATENBHOCTH. [1IKkana 35eKTpooTpUIaTEIbHOCTH.
7. Ilpupoaa XUMUUECKOM CBSA3H, YCIOBHE U CIIOCOOBI €€ BOZHUKHOBEHMS. JlJTMHA, YTroJl U SHEPIus
cBsi3u. OCHOBHBIE THUIIBI XUMHUYeCKoi cBsi3u. Monnas cBsizb. KoBasieHTHast cBsizb. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIH MEXaHU3MBl €¢ BO3HUKHOBeHMs. PaccnapuBanue 351eKTpoHOB. CriocoObl
00pa3oBaHUsl XMMUYECKOW CBSI3U U NMEPEKPBIBAHUS FIEKTPOHHBIX 00JIaKOB (ATOMHBIX OpOuTaIeit).
G U T -cBsi3u. OJlMHApHBIE U KpaTHbIE CBs3U. [lepekpbiBaHre U MPOYHOCTH (JUIMHA) CBSI3U. MeTon
BaJeHTHbIX cBs3ed. Teopuss rulOpunmszanmu. HanpaBieHHOCT M KpPaTHOCTb XHUM. CBSI3H.
I'eomeTpus monekys. CTpo€HUE U XUMUYECKAs CBSI3b B COEAMHEHMSIX. METOl BaJICHTHBIX CBS3EH
WIN CIIMHOBAsl TEOpUs BAJICHTHOCTH. [IOJSIpHOCTH CBA3M M MOJAPHOCTH MOJIEKYJ. [[uronbHbIE
MOMeHThl. MeTton Monekymspubix opoutaneit (MO JIKAO) B mpuiokeHHH K ABYXaTOMHBIM
MOJIEKYJIaM M MOJIEKYJIIPHBIM HMOHaM BOJOpPOJAd, KHCIOPOJa, a30Ta WX HOHOB W Teusl.
CasaspiBatonye U paspsixisitomiue MO. MoHHas cBA3b, Kak KpallHUH Cilydail KOBaJEHTHOM CBS3H.
Merammueckas cBsizb. BogopomHas (MEXMOJEKYISpHas ¢ BHYTPUMOJICKYJSPHAs) CBS3b.
Crioco0Obl ee BO3HUKHOBEHUS. BrusHIe BOJOPOIHBIX CBsI3€i Ha CBOWMCTBA BEUIECTB (Ha mpUMeEpe
BOJIbI).

PersiaMeHT npoBeaeHusi MPOMEKYTOYHOM aTTeCTAllUM B (pOpMe KOMIILIOTEPHOI0

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

[TonHbli (POH OLIEHOYHBIX CPENCTB JAJIS MPOBEACHUS MPOMEKYTOUHOM aTTecTaluu B popme
KOMIIbIOTEPHOI'0 TECTHUPOBAHUSAPA3MELIEHB OaHKE BOIIPOCOB JAaHHOrO Kypca aucuuiuinHel B CJ1O
Moodle / eLearningServer 4G SOC HI'TY.

B Xxozme moaroTtoBkM K NPOMEXYTOYHOM aTTecTalMy OOydaroUMMCs IMPeloCTaBIseTCs



BO3MOXXHOCTh TIPOUTH TECT CaMOMPOBEPKHU. TecT [Isi CaMOIIPOBEPKHU IO AUCIHUILTUHE pa3MEIleH B
CJ1O Moodle / eLearning Server 4G DMOC HI'TY B cBOOOIHOM /JIsI CTYACHTOB JIOCTYIIE.



YTBEPXJIAIO:
Hupekrop uncrturyra AouTd

13 29 20 I"

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSI TIOATOTOBKHU OaKanaBpoB/ CIEUATNCTOB/ MAaTUCTPOB
HamnpaneHnue nmoaroToBKu/CreuaibHOCTh:
HamnpaBneHHOCTE/crieriuamu3ausi:
dopma 00yueHuUs
['ox Hauana MOATOTOBKHU:

Kype

Cemectp

a) B pabGouyro nporpamMmmy He BHOcATCS u3MeHeHus. [IporpaMmma akTyanu3upoBaHa s
20 r. Hayaja nOArOTOBKH.

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

1) ;

)
Pazpaboruuk (u):

DUO, 5
( yUeHast CTECHb, YIEHOE 3BAHHUE) « » 20

PaGouas nporpamma nepecMoTpeHa 1 0JJ0OpeHa Ha 3aceaHuu Kadeapbl
npotokos Ne OT «__ » 20 T

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyIolHii BhITyCKatoen kadeapoit « » 20_r.

Metoanuecknii otaea YMVY: « » 20 T
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