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

1.1. Heabio (uenAMH) OCBOEHHS IHCUMILUIMHBI «XUMHUS» ABIsSETCS (popMUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JaCTH HAy4HO-
UCCIIEI0BATEIbCKON, MPOU3BOJCTBEHHO-TEXHOJIIOTUYECKOM U IPOEKTHOM e TeIbHOCTH.

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«XuMHs» 3HAHWM, YMEHUH, HABBIKOB M KOMIETCHIUN NpH HU3y4YeHUU OOIICHAYYHBIX U
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

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

— 'OTOBHOCTBb CTYACHTOB K OpPraHU3allun CaMOCTOSITeILHOM JACATCIIbHOCTH IJIA PCIICHUA

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 AucuuILUInHA (MOAYIb) «XMMHD» BKJIOYeHA B 00s3aTeIbHBIN MepeYeHb
JUCITUIUIMH  00s3aTebHOM YacTh 00pa30oBaTEeNIbHOM MpOrpaMMbl BHE 3aBUCHMOCTH OT €€
HanpaBiieHHOCTH (mpoduist). JlMCIUIUIMHA peanu3yeTcss B COOTBETCTBHH C TPeOOBaHUSAMHU
OI'OC, OI1 BO u YII no naHHOMY HanpaBi€HUIO MOATOTOBKH.

JlucuumiuHa OCHOBBIBA€TCS Ha 0a30BBIX 3HAHUAX, MOJIYYCHHBIMU CTYIACHTAMH TPU
W3YYECHUU XUMUH, QU3UKA U MaTEMaTHKU B Kypce CpefHel mKoibl. J[J1s yCBOCHUS TUCIIUTUTMHBI
CTYJEHT JIOJDKEH BJIa/IeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICI XUMUYECKUX (popMyI
U CUMBOJIOB, MHJIEKCOB M KOI(P(OUIIMEHTOB B XWMUUYECKHX YpPaBHEHHUSX pEaKIuil; UMETh
MpEACTaBICHUST 00 OCHOBHBIX KJIacCaX HEOPTraHWYECKUX COCIUHEHHM; TOHMMATh Pa3jinyuve
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SIBICHUSMHU; HWMETh TMPEACTABICHHE 00 aTOMHO-
MOJIEKYJIIPHOM YUYE€HUH; UMETh HABBIKM PEIICHHS MPOCTEUIITNX paCUETHBIX 3a/1a4.

JucuunnmHa  «XuMuUs»  SBISIETCS  OCHOBONOJIAraroled Il HM3y4YeHUs  psijaa
OOlIEHAYYHBIX M CHEIUANbHBIX JUCIHIUINH, CBSI3aHHBIX C xuMmued. [Ipumepamu Takux
JUCUUILIMH SBISAIOTCS: «DPuszuka», «Jxonorusy», «MarepuaioBeneHue», «JIEKTPOTEXHUKA U
ANEKTPOHMKA», «MexaHuKa XKUIKOCTH M Traza» T/I€ HUCIONb3YIOTCSd YMEHUsS, HaBbIKU U
chopMUPOBaHHBIE KOMIETEHIIMH, TOJYYCHHBIE CTYJIEHTAMHU IPU HU3YyYEHUHU 3aKOHOB XUMUH,
PEIICHUS PAa3TMYHBIX PACYETHBIX 3a]1a4.

PesynbTaThl OOydYeHHs, TIOJYYCHHBIE TMPH OCBOCHUHM JAUCITUIUIMHBI, HEOOXOAMMBI TPHU
W3YYCHUU  CIHEAYIOIUX JUCHMIUIMH; «Dusukay, «Ikonorus», «MarepuanioBeneHue,
«INEKTPOTEXHUKA U DJIEKTPOHUKA», «MeXaHuKa KUIKOCTH M Ta3a» W JIp. U MPU BHITIOJTHEHUN
BBIMTYCKHOUN KBaTU(UKAIMOHHON paOOTHI.

OcCoOeHHOCThIO AMCUUILUIMHBL SBJISETCS TMpOBeNeHHE TabopaTopHBIX paboT. ITO
MO3BOJIIET MPUOOPECTH CTYJAEHTaM YMEHHUsS paboTaTh ¢ XUMHUYECKHUMH peareHTaMu, oCyaoi U
npubopaMu, OCYIIECTBIATh XUMHUYECKUN HKCIEPUMEHT W TPOBOAUTH TEPBUYHBIE HAYYHBIE
uccienoBanus. B maGopatopHble pabOThl BBEICHBI DJIEMEHTHI, MOBBIMIAIOIINE WHTEPEC
CTYJICHTOB M WX TO3HABAaTEIbHYIO aKTUBHOCTH: &) CAMOCTOSATEIBHBIN MOJAOOP PEAKTHUBOB IS
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MPOBEACHUS TOW WM HWHOW peakuuu; 0) OOBACHEHHWE TMPOTEKAHHWsI OJHON pEaKIuu |
HEBO3MOXXHOCTb MPOTEKAHUS JPYroii, Ha MEPBBIN B3I MOJOOHOM, peakllny; B) MpeIcKa3aHue
MPAKTUYECKOTO 3HAYCHHSI TOM WIIM MHOW PEaKIMH, COMTPOBOXKAAOIIEHCS HEOOBIYHBIM 3 PeKrToM,
U T.J1.

Pabouast mporpamMma MUCHUIIIHHBI « XUMUS» I MHBAIUIAOB ¥ JIMI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMH  3JI0POBbSl  pa3pabaTbIBacTCsl HWHAUBUAYAJIBHO C YYE€TOM OCOOEHHOCTEH
NCUXO0(U3UUECKOTO Pa3BUTHUS, WHIAUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3[J0POBbS TaKHX
oOydJaronuxcs.

3. KOMIIETEHIIAM OBYYAIOIIETOCS, POPMUPYEMBIE B PE3VJILTATE
OCBOEHHUS JUCHUATITAHBI (MOIYJIST)

[Tpouecc u3yueHust AMCUUILIINHBI (MOIYJIs1) « XUMUS» HAIIPaBJICH Ha!

- (popMupOBaHUE AIEMEHTOB clieayronux kommneTreHuil B coorsercteuu ¢ OIIOIT BO mo

HarpasjeHuto nmoAroToBku (crenuanbHoctr) 15.03.01 «MammHocTpoeHHE Y.

a) oomenpodeccuonansubix (OI1K): OIIK-1.

Taonuya 1 - @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
oucyunun, Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU

dopmupyrouwux

Komnemenuyuio
CO6MECMHO

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

Xumus (b1.b.14) +

Marematuka (b1.5.12) + +

®wusuka (b1.5.13.) +

TeOpeTquCKaH MEXaHHKa
(B1.519)

TeXHI/IquKaﬂ MCXaHHHUKa
(51.5.20)

Mertposnorus, ctannap-
THU3a0UA U +
cepruduranms(b.165.22)

DJIeKTPOTEXHUKA U
anekrponuka (b1.5.23)

OCHOBBI HAYYHBIX +
nccienoanuii (b.1.5.27)

Brmonnenne n +
IIOJrOTOBKA K 3allUTe U
zammta BKP (B3./1.1)




4. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 IUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmanos 00yueHus no OUCYUNIUHE, COOMHECEHHBIX C NJIAHUPYEMbIMU PE3YTbMAmMAaMU 0C60CHUS

Koa 1 HAMMeHOBaHME

OueHoYHBIE CPeICTBA

Koa u
HHANKATOpPA .
HaMMeHOBaHUe TOCTHIACHHSI Ilnannpyemsble pe3yibTaThbl 00yYeHHUs 10 JUCHUIIIMHE Texymero IIpomeskyTouHOI
KOMIICTCHIIMHA KOHTPOJIA arrecranumu
KOMIIETCHIIUN
3HaTh: - KonTtposnbHbie
Baapers:
- QHATUTHYECKYIO Ha;lHKaMH BOTIPOCHI K
UOIIK-1.1 Mcromssyer | oo PHIOH NIPUMEHEHUSI OTACTaM 1o
OCHOBHBI;: &)HSI/I‘IGCK}II/IC AHCHHYIO a7reOpy; csa}ma THBIX nabopatopeim
SIBJICHUSI 1 3aKOHBI Auphepenimatsroe Ymerb: TIPOT; aI;\)/IMHLIX paGoram
> W UHTETPAIIBHOE METR: porp -3
OO0IENHKEHEPHBIE N — - IPUMEHSTH (PU3HUKO- CPEACTB B 0071aCTH alaHus K
3HaHUA. z[I/I(i)(I)epeHLII:IaJIbHLIe MaAaTEMATHUYCCKHUC MeXanOHI/IKH nu IIMCBbMCHHBIM
OIK-1 ypABHCHHS; METO/IbI ISl pELICHUS POOOTOTEXHHUKH, KOHTPOJIbHBIM
Criocobe mpuMeHsTs III/ICJIeHHI:-Ie, MeTompr; | SoAATB obnactu ABTOMATH3ALIH paboTan 1o Bomnpocs! s
CCTCCTBCHHOHAYYHBIC ’ MEXaTPOHUKHU U TEXHOJOTUYECKUX aszeyam
- JIIEMEHTHI exarpo & MTHUCBMEHHOT0
1 O0IIeHHKCHEPHEIC MOIIK-1.2 TTpumensieT POOOTOTEXHUKH; IIPOLIECCOB U
3HAHMS, METO/IBI (U3MKO-MaTeMaTHYECKUE byHKumoHaNbHOrO MIPUMEHSTD ’ POU3BOJICTB; dk3amena (30
’ AHAJIM3a; TEOPUIO P P S OUIIETOB)
MaTeMaTHYECKOTO pacyeTHbIe METOIb, " BEPOSATHOCTHO- - aHATUTHYECKOU
aHau3a u METO/IbI TIPOEKTHPOBAHHUS BCPOATHOCTCEH i i Boupocsr aa
reoMeTpue u
MOJEJIMPOBaHU B METOIbI MaTeMaTI/I‘IeCKOF(; MAaTeMaTHHCCKYI0 e i ; i Opoii R KOHTpOHLHHe yCTHOTO
JTMHEHHO! anreOpoii;
npodeccHoHaNbLHON aHanu3a u CTATHCTHKY; :3‘?22?;;1 (;Iulf:‘f:CTBa Teopue por BOTPOCKH! K cobecenoBanys Ha
NEATEIIbHOCTHU MOJEIUPOBAHMS IS - OCHOBHBIC P i OT4€TaMm 1o 9K3aMeHe: OHIIETBI
TEXHOJIOTHYECKHUX BEPOSITHOCTEH 1
(usnueckue sIBICHNS p . 11aboPaTOPHBIM 30 Guneros
6
peueHus 3a1a4 B 00JIaCTH i IIPOLIECCOB, U3rOTaBJIN- MAaTEMATUYECCKOHN
Y 3aKOHBI; N 8 pabortam
TEXHHYECKUX U - OCHOBHLIC BaeMOU NPOTYKIINH, CTaTHUCTHKON; 3
TEXHOJIOTUIECKUX H3MEDEeHuIt U - YHCJIEHHBIMHU - 3agaHus K
(usnaeckue P . MIACbMEHHBIM
KOMIUICKCOB, UCIOJIB3YsI B— UCHBITAaHUU, METOJaMU PELICHHUS
KOHTPOJIbHBIM
AR KOHCTaHTBI, UX AupdepeniHatLHbIX i a60§aM o
NpeHa3HauYeHHbIE 1JId > anreGpanIeckux p
MaTEeMaTU4YECKOIo 1 OIPCACICHUC 1 o pasaeiiaM
YpaBHEHHH.

HUMHUTAIITUOHHOT O
MoenupoBarus Mathcad,

Matlab u np.

CANHHNIBbI U3BMCPCHUS,







5. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBbI
Pacnpenesienne Tpya10éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT M0 ceMecTpam
OOmass TpyAOEMKOCTh JIMCHMIUIMHBI COCTaBIsIeT S5 3adeTHhIX eauHul], 180 dyacos,

pachpejieieHie 4acoB 10 BUIaM padoT B CEMECTpE MPEICTABICHO B Ta0IuIIe 3.

Taobauya 3 -Pacnpedenenue mpyooémkocmu OUCYURIUHDBL RO 8UOAM PAOOmM 8 cemecmpe

TpynoémkocThb B yac
Bup yueOHoii padoTbl PyA

1 cem.

C UCIIOJIb30BAHUECM OJICMCHTOB

(I)OpMaT U3YYCHUA TUCHUIIIMHBI
QJICKTPOHHOI'O O6y‘leHI/I${

O0mas TPy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IJIaHy 180
1. KontakTHas padora: 22
1.1. AyauTtopHasi paboTa, B TOM 4ucJje: 16
3aHATHUSA JeKIHOHHOTO THMa (J]) 8

3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTuyeckue
3aHATHUS U D)

naboparopusie paboTsl (JIP) 8

1.2. BHeayauTopHasi, B TOM YHcJe

KypcoBast pabora (mpoekt) (KP/KII) (koHCynbTanINSA, 3a1IMTA)

TEKYIUI KOHTPOJIb, KOHCYJIbTALUHU O AUCHUIIUHE 6
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA)
2. CamocTrosiTesabHast padora (CPC) 149

pedepat/scce (MOAroTOBKA) -

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

KOHTpOJIbHasI paboTa -

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

CaMOCTOSITEIEHOE U3YUCHUE Pa3/IeNIOB, CAMOIIOATOTOBKA (IIpOpadoTKa n
MOBTOPEHHE JISKIIMOHHOTO MaTepralia i MaTepHaa yaeOHNUKOB M y4eOHBIX

o 149
HOCO6I/II/I, IHOArOTOBKA K J'IaGOpaTOpHLIM U MPAKTUYICCKUM 3aHATUAM,
KOJUIOKBHUYM U T.JI.)
ITonroToBka K 9K3aMeHy (KOHTPOJIb) 9




6. Conep:kanue JUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tab6anna 4-Conep:kanue JUCHUILUINHBL, CTPYKTYPHPOBaHHOE 110 TEMAM CTY/IEHTOB 3204HOH ()opMbI 00y4eHHUSs

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpOJIMpYEMBbIe) HaumenoBanue Peanuzanus HaumeHnoBanue
pabora %2
pe3yJIbTaThl = £ HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOTO
= 9 .
OCBOCHMS: H @ E u|l B ol 3 &8 AKTHUBHBIX H IMpakTnyeckoi J1eKTPOHHOT0
anMeHOBaHMe Pa3/ieioB, TeEM < S| 2 S| = > .
rxoa YK; OIIK; IIK pasi > ) Z = 37| 8§ o Bun CPC HHTEPAKTUBHBIX MOArOTOBKHU Kypca
-~ =) - -
U MHAUKATOPbI = = E ES 5 = ?3 oOpa3oBarejbHBIX | (TpyaoeMKocTh B | (TPYAOEMKOCTH B
= 2ol BEE|l SO 12
JI0CTHKEHUSA £ 18 = = § < = TEeXHOJIOTH I yacax) gacax)
. ]
KOMIIeTeH N = l% =] é‘ 80 =
1 CEMECTP
Pa3znen 1 Benennie. OCHOBHBIE 3aKOHBI XUMUH
[Ipopabotka nekiuii B JeKIUA-00bCHEHUE C
Tema 1.1 Brenenne. OCHOBHBIE 3aKOHBI 0.2 10 y4eOHOM TTOCOOUH YaCTHYHBIM
XUMHAHU ' [6.2.1] cTp.10-14, NpHBIEYEHHEM (POPMBI
[6.2.2] cp.8-15 JUCKyCCUH, Oecebl
Hroro no 1 pazaeny 0,2 10
Pazgen 2 Xummdeckast TEpMOMHAMHUKA
Tema 2.1 OcHOBHBIE TIOJIOKEHHUS, IpopaGoTka TeKuuii B JEKIHS-00BACHEHHE ¢
3JIEMEHTBl XUMUYECKOH TEPMOIUHAMUKHI y4e6HOM TIOCOOHH HACTHHHBIM
0,5 10 MpHUBJIEYCHUEM (HOPMBI
U TeIUIOBBIE 3(P(PEKTH XUMHIESCKIX [6.2.2] cTp.32-50, 5
. IUCKYyCCHH, Oecenbl
peaxuui [6.2.1] cTp.45-56 yeent,
Tema 2.2 Durponus. Csi3b
TEPMOIMHAMHYECKHX TTAPAMETPOB C [IpopaboTka nekiuii B JICKIUA-00BACHEHUE C
HarpaBlIeHue U pabouHMu 1,0 7 y4eO0HOM TIOCOOHH YaCTUYHBIM
[6.2.1] cTp.45-56, MPUBJICYCHUEM (HOPMBI
TeMITEpaTypaMu XUMHUUECKHIX MPOIIECCOB
[6.2.2] cTp.38-50 TICKyCcuH, Oecebl
1 (a30BbIX MIEPEXOJIOB.
Hroro no 2 pazaeny 15 17

Pa3nen 3 KuHeTnka XUMUYECKHX MTPOIIECCOB




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl 3 3 =E HCII0JIb3YeMBbIX B paMKax 5 pa3padoTaHHOIO
OCBOEHMSI: HaumenoBate pasie;os, Tem D) E g E 3 E E ?1 Bux CPC AKTHUBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s = | 2 |85 ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
W HHIUKATOPBI = = E £ E § = ?3 o0pa3oBaTeNbHBIX | (TPYA0EMKOCTh B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 yacax) 13 qacax)14
KOMIIETEH Uil = = S é‘ 8| O =
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH IpopaGoTka JTeKumii B
XUMHUYECKON KUHETUKHU. 3aKOH IEHCTBUS 04 7 yueOHOM ocoOuu
Macc ¥ SHEPrHs aKTUBAIMHU MPOIecca. ' [6.2.1] cTp.45-56,
MexaHHU3M U CTaAUHHOCTD PEAKIIUH. [6.2.2] eTp.51-57
Tema 3.2 CkopoCTb XUMHYECKHX IMpopaGoTka JeKiuii B JIEKIHSI-00BSICHEHHUE C
peakuuii. XUMHYECKOE paBHOBECHE. 04 6 y4eOHOM HocoOuu YaCTHYHEIM
Bimsiaue TemMnepaTtypsl Ha CKOPOCTb ' [6.2.1] cTp.57-70, IpHBICUYeHHEM (QOPMBI
XUMMYECKOH peakiuu [6.2.2] cTp.51-63 JICKyCCUH, OeceIbl
[IpopaboTka nekiuii B JeKIUA-00bICHEHUE C
Tema 3.3 Karanurnueckue peakiuu. y1eGHoM rocobun HACTHHHEIM
i R 0,4 5 [6.2.1] cTp.57-70, MPUBJICYCHUEM (HOPMBI
T'oMoreHHsIH U reTeporeHHbIH KaTanu3 [6.2.2] c1p.57-59 HCKyCoHH, Gecens!
JlaGopaTopHas pa6ora mo Teme Ne 3.2
u33
1) Xumudeckoe paBHOBECHE U €TI0 5 ) noAroroska k JIP
CMEIIICHUE [6.3.1.4] ctp. 33-37
2) ['oMOTeHHBIH U TeTepOTeHHBII
KaTaJin3
Hroro no 3 pasnpeny 1,2 2 20
Pa3nen 4 PacTBOpEI SJIEKTPOIIUTOB
Tema 4.1 [lucniepcHbIE CHCTEMBI. Tpopa6oTka ek B JeKLHA-00BICHEHHE C
PacTBOpHI HEITEKTPOIUTOB. 3aKOHBI 04 5 y4e6HOM ToCcOOHn HaCTHIHEIM
Payns. Ocmoc u ocMoTHdeckoe ' [6.2.1] cTp.71-88, TIPHBICYCHIEM (QOPMET
JaBIICHHE [6.2.2] c1p.67-72 JHCKYCCUH, OeceIbl




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HaunmeHnoBanue
adora
P g HCII0JIb3yeMBbIX B paMKax pa3padoTaHHOTO
A = 9 ™
. E u|l B ol 3 & AKTHBHbBIX U IIpakTHyeckoi DJIEKTPOHHOT O
HaumeHnoBaHue pa3ienoB, TeM < E S| 2 S| = . Bux CPC
) 25| 2" s 50 HHTEPAKTHBHBIX TMOATOTOBKH Kypca
-~ =) - -
E g E E E § & ?3 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
=3 =3 12 14
2 |3 § ZEl 2 TeXHO.I0T Hii 4acax) yacax)
= S o &8 O &
= =
[Ipopabotka nekiuii B JeKIUA-00bSCHEHUE C
Tema 4.2 PacTBOpHI 2JIEKTPOIHUTOB. y4e6HOM OCOOHH YaCTUYHBIM
OCHOBHBIE XapaKTEPUCTUKHI 0,4 6 [6.2.1] cTp.71-88, IIpUBIIeYeHNEM (POPMEI
3IEKTPOIMTOB. Peakiys cpepl [6.2.2] c1p.67-72 IHCKYCCHH, GeCebl
Tema 4.3 [eTeporeHHOE PaBHOBECHE B [Ipopabotka nekiuii B JeKIUA-00bSCHEHUE C
yaeOHOM Tocoouu YaCTUYHBIM
pacTBOpax 3JIEKTPOJIUTOB.
P 0,4 5 [6.2.1] cTp.71-88, MpHUBJICYCHUEM (HOPMBI
aCTBOPHUMOCTb U IPOU3BEJICHUE
p P A [6.2.2] cTp.78-79 JCKycCHH, Oecepl
pacTBOPUMOCTH.
[IpopaboTka nekiuii B JeKIUA-00bICHEHUE C
. eOHOM 1Tocoouun YACTUYHBIM
Tema 4.4 ['unponus coneit 0,4 4 i
[6.2.1] cTp.71-88, npuBJiIedeHHEeM HOPMEI
[6.2.2] cTp.81-84 IICKyccuH, Oecembl
JlabopaTopHast paGoTa no teme Ne 4.2
1) DnekTpoIuTHIecKast TUCCOIUATIHS
noaroroska k JIP
BOJbI. 3HAKOMCTBO C MHAMKATOpaMH. 2 6
[6.3.1.5] ctp. 26-32
2)Peaxun oOMeHa B pacTBopax
3JIEKTPOJIUTOB
Hroro no 4 pasneny 1,6 2 27

5. OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE peakunu




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) aBora ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThl p % E o HCII0JIb3YeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHHS: H 9 E u|l B ol 3 & AKTHBHbBIX U IIpakTuyeckoit J1eKTPOHHOI0
] <
kon YK; OIK; MK AMMEHOBANME PAIET0B, TEM 5 | E 8 § ) E e ) Bux CPC MHTEPAKTHBHbIX HOJTrOTOBKH Kypca
W HHIUKATOPBI = E E £ E| 5 = ?3 o0pa3oBaTeNbHBIX | (TPYA0EMKOCTh B | (TPYAOEMKOCTH B
= =2 a2 g8 .
JIOCTHKeHUS % é" § = = § = = Te)mo.norlzml2 yacax) 13 qacax)14
KOMIIETEH Uil = = S é‘ 8| O =
[Ipopabotka nekiuii B
Tema 5.1 OkuCIUTENBHO- 10 18 y4e6HOM OCOOHH
BOCCTaHOBUTEJIbHBIE pEAKIIUU ' [6.2.2] cTp.87-98,
[6.2.1] cTp.89-95
JladopaTopnas pa6ora Ne 5.1 P
IIOJArOTOBKA K
- 1 6
JlabopaTopHas padoTa « OKHCIUTEIHHO [6.3.1.6] ctp. 31-35
BOCCTAHOBUTEIILHBIE PEAKIIII.
Hroro no 5 pasnpeny 1,0 1 24
Pazgen 6 Onexrpoxumusi.
[Ipopabotka nekiuii B JeKIUA-00bICHEHUE C
y4eOHOM TOCOOHU YaCTUYHBIM
T A X 0,4 5
ewa 6 HMHTHCCKHE HCTOHHHIH Toka [6.2.2] cTp.108-116, MpHUBJIEYCHUEM (HOPMBI
[6.2.1] cTp.96-110 JUCKyCCUH, Oecebl
Tema 6.2 D1eKTPOAHBIM MOTEHIUA. Tpopa6oTka ekl B
Bonoponnslii anektpos. YpaBHeHUE 04 7 y4eOHOM TIOCOOHH
HepHcTa. Paj HanpskeHui METAILIOB. ' [6.2.2] cTp.100-108,
Pa3HOBHIHOCTB 3JIEKTPOJIOB [6.2.1] ctp.96-110
Tema 6.3 DJIeKTPoIHN3 PacIaBoB U Hp°6pa60TKa HZKHHH B
BOJIHBIX PACTBOPOB C PACTBOPUMBIMU U 0,4 6 ?262;]0241;0101%1;;2
WHEPTHBIMH IEKTPOAAMU [6.2.1] ¢1p.96-110
Tema 6.4 3axonsr Qapanes. IpopaGoTka JTeKuuii B
Hamnpsoxenue pasnoxenus. Boeixon no 04 6 y4eOHOM TTocoOuH
TOKy. IlepeHanpsixkeHune 31eKTPOAHbBIX ' [6.2.2] cTp.122-128,
MIpOIECCOB [621] CTp96'110




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJIbTaThl =E HCII0JIb3YeMBbIX B paMKax pa3padoTaHHOTO
OCBOCHMS: © E u|l B ol 3 & AKTHBHbBIX U IIpakTuyeckoit JIEKTPOHHOTO
ko1 YK; OIIK; IIK HaumeHopaHHe pas1e;108, Tem S = g § ?i E E’ G‘ L (e HHTEPAKTHBHBIX NOAr0TOBKH Kypca
U MHAUKATOPbI E: E é £ E § = ?3 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 yacax) 13 qacax)14
KOMIIETEH Uil = = S é‘ 8| O =
JladopaTopHasi padora mo Temam Ne JeKIHA-00BACHEHHE C
6.1 u 6.3 «["aTbBaHUYCCKHE DJICMCHTBI», ) 6 HoAroToBKa K JIP JaCTHIHBIM
«DNEKTPONIN3 C PACTBOPUMBIMU U [6.3.1.8] ctp. 36-51 TPUBJICUCHHEM (OPMbI
HEpaCTBOPHMBIMU aHOJAMI». AMCKyCCHH, beceb!
Hroro no 6 pazaeny 1,6 2 30
Pasnen 7 Koppo3us u 3a1uMTa MeTAJUIOB OT KOPPO3UM
[Ipopabotka nekiuii B JeKIUA-00bCHEHUE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UH. 04 8 y4eOHOM HocoOuu YaCTHYHEIM
THUnbI KOPPO3UOHHBIX PA3pyLMICHUN ' [6.2.1] cTp.111-116 IpHBICUYeHHEM (QOPMBI
ICKyccuH, Oecembl
Tema 7.2 XUMUUCCKUIA 1 [IpopaboTka nekiuii B JICKIHUA-00BACHEHUE C
o eOHOM Tocooun YaCTUYHBIM
SICKTPOXUMMHCCKIH MEXATHIMBL 0,5 10 ?;2.2] ctp.132-150, npuBJieYeHHEeM HOPMEI
KOppO3HH METAILI0B. METOMbI 3a1iTh! [6.2.1] cTp.111-116 IICKyccuH, Oecembl
METaJUIOB OT KOPPO3UH
JladopaTopnasi pa6ora Ne 7.1 HomroTonKa x JIP
Kopposus u 3ammura MeTamioB OT 1 3 [63.1.9] crp. 3-42
KOPPO3HH.
Hroro no 7 pasneny 0,9 1 21
HUTOI'O 3A CEMECTP 8 8 149




7. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, peLIeHne PaKTHUECKUX 3ajau, KOHTPOJIbHbIE Pa0OThHI.

7.1. TunoBble KOHTPOJIbHbIE 32JaHUSI MM HHbIe MATEPUAJIbI, HeOOXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpocel, uvHauBHMAyanbHBIE 3aJaHus W 3aJadd MPEICTABIECHbl B METOJUYECKHX
YKa3aHUAX K IPAKTUYECKUM U J1ab0opaTOpHbIM 3aHATHM [3.1 — 3.13], npencraBieHHbIX B II. 8.3.

7.2. Onucanue nokasartejiei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

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

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHNBAHNS
41-50 OTnan4HO
31-41 Xoportio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynoBneTBopuTEIHHO

14



15
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Tabnuuya 6 — Kpumepuu oyenuganus pezyismama 00y4eHus no OUCYUNIUHE U WKAIAd OYEHUBAHUA

Kputepun ouennBanus pe3yjbTaToB 00y4eHUsI

Onenka Onenka Onenka Onenka
Kox n Kon u HanmeHoBaHue «HEY/IOBJIETBOPUTEILHO» | «YAOBJIETBOPHTEIbLHOY / «xopomuio» / «OTJIUYHO» /
HAaUME€HOBaHHUE HHAMKATOPAa T0CTHKEHMS / «HE 3a4TEHO» «3aYTECHO» «3aYTECHO» «3a4YTECHO»
KOMIIETeHIMH KOMIIEeTEeHIIMH 0-59% 60-74% 75-89% 90-100%
OT Max pPEeUTUHTOBOM OT max peUTUHTOBOMI OT Max PEUTUHIOBOM | OT Max PeUTUHIOBOU
OLICHKU KOHTPOJIS OLICHKU KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA
Xopouo 3HaeT OCHOBHBIE
YBepeHHO 3HaeT
IIOHATHUA U 3aKOHBI XUMUU,
OCHOBHBIC IIOHATHA U
OIIK-1 Cnabo 3HaeT OCHOBHBIE YMEET OCYLIECTBIIATE 3aKOHBI XIMIH, yMeeT
CHOC06CH IPUMEHSATE He 3HaeT OCHOBHBIX MOHATHI U TIOHATHUA U 3aKOHBI XUMHUH J'Ia60paT0pHLII/I OCYLLECTBIATD
3aKOHOB XMMHH ,HE YMECECT L,IIOXO0 YMEET OCYIIECTBIIATH OKCIOECPHUMEHT, XOPOIIO o
€CTECTBEHHOHAYYHbBIC 11a00paTOPHBIH

1 OOICHHKEHEPHBIE
3HAHMS, METOJIBI
MaTeMaTHYeCcKOro
aHAIN3a U
MOJCIUPOBAHUS B
npodecCHOHATBLHON
JeATEeIEHOCTH

HOIIK-1.1.Mcnons3yet
OCHOBHBIC (pu3Myeckue
SIBJIICHUS U 3aKOHBI,
0O0IIenH)KeHEPHbIE 3HAHUS.

OCYLIECTBIST JIa00PaTOPHBIN
9KCIIEPUMEHT, HE BIIaJeeT
HaBBIKAMH OCHOBHBIX XHMHYECKHX
orneparyii. He MOKET BBIIIOJIHATh
pacdeTsl 1 00paboTKy
9KCIEPUMEHTAJILHBIX PE3YJIbTATOB
C UCIIONIB30BAHHUEM JIUTEPATYPhI U

OBM.

J1a00PATOPHBIA YIKCIICPUMEHT,
cnabo BraseeT HaBbIKaMU
OCHOBHBIX XUMHYECKUX
oreparuii. He MOXKeT
MPaBUILHO BBIIOIHATH PACUCThI
u 00paboTKy
IKCIIEPUMEHTAIBHBIX
PE3yNbTaTOB C UCTIOJL30BAHUECM
nmurepatypsl 1 OBM.

BJIafieeT HaBBIKAMU
OCHOBHBIX XUMHYECKHX
ornepanuii, MOXeT
BBINOJIHATE PacyeTsl 1
00paboTKy
9KCTIEPUMEHTAIBHBIX
PE3YNBTATOB C
HCIIONIb30BaHUEM
nurepaTypsl ¥ OBM, HO B
HEKOTOPBIX pa3zenax
JIOITYCKAET OMIHMOKH.

9KCIIEPUMEHT, XOPOLIO
BJIajieeT HaBBIKaMU
OCHOBHBIX XHMHYECKUX
omneparuii, yBepeHHO
MOJKET BBIMOJHATH
pac4deTrsl 1 00pabOTKyY
9KCIIEPUMEHTAIBHBIX
pe3ybTaToB C
HCIIOJIb30BAHUEM
gureparypsl 1 OBM.

HUOIK-1.2 ITpumensiet
(u3MKO-MaTEeMaTHIECKUE
pacUYeTHBIC METOBI, METOIBI
MIPOSKTHUPOBAHMUS, METOIBI
MAaTeMaTHYECKOTO aHaIN3a U
MOJICJTMPOBAHHMS [JIS1 PEIICHUS
3aJ1a4 B 001aCTH TEXHUYECKUX
Y TEXHOJIOTMYECKUX KOMILIEK-
COB, UCIIOJIB3YS MPOTPAMMHEIE
CHUCTEMBI, TIpeTHA3HAYCHHBIC
JIIS1 MATEMATHYECKOTO U
AMMTAIL[HOHHOIO
MonenupoBanus Mathcad,
Matlab u np.

He Bnaneer Teopernueckumu
OCHOBaMH XHMUST; HE 3HAET
METO/IOB TEOPETHIECKOTO
[UIAHUPOBAHHST XHMHUYECKOTO
JKCTMEPUMEHTA U HE yMEeT
COCTABIIATH [UIaH MPOBEACHHS
HCCIICTOBAHUS, OCYIIECTRBIATh
00paboTKy M aHATH3 MOJYYECHHBIX
Pe3yIbTaTOB; HE BIA/EET
HAaBBIKAMH CaMOCTOSITEIBHON
paboTEI B 00JIaCTH XUMUH U
(H3UKO-MaTEeMaTHIECKUM
armaparoM o0paboTKy
Pe3yJIbTaTOB IKCIIEPHMEHTA.

[ToBepXHOCTHO 3HAET
TEOPETHIECKHE OCHOBBI XMMHH,
HE B ITOJIHOM 00bEME 3HAET
METO/IbI TEOPUH TLTAHUPOBAHUSI
XHMHYECKOTO 3KCIIEPUMEHTA;
HE B TIOJJHOM 00bEME MTPOBOIUT
aHanm3a u 00paboTKy
Pe3yNbTaTOB SKCIICPUMEHTOB;
HE B ITOJIHOM 00beMeE BIafceT
HaBLIKAMH CaMOCTOATEILHON
paboThI B 00JIACTH XUMUH U
(hU3MKO-MAaTEeMATHIECKUM
.armaparom 06paboTKH
pe3yabTaToB.

Xopomulio 3HaeT
TEOPeTHYECKHI MaTepual,
HO B OTZAENBHBIX pa3Jenax
JIOIyCKaeT HETOYHOCTH;
3HAET METOJIbI
TEOPETHYECKOTO
IUIAHUPOBAHUS XUMHUYECKOTO
9KCHEPUMEHTA; 3HACT
METOIbI aHAJIN3a U
00paboOTKH Pe3ysIbTaTOB
9KCIIEPUMEHTOB, HO HE
BCET1a BEPHO UX IIPUMEHSIET;
BIIafeeT (PU3UKO-
MaTeMaTHYEeCKUM arapaToM
00pabOTKH Pe3yNIbTAaTOB.

OTnu9HO 3HaeT
TEOPETUUECKUN MaTepHa;
3HAET METOJIbI TEOPUH
TUTAHUPOBAHHMS
IKCIIEpHUMEHTA; 3HaeT
METO/IbI aHANN3a U
00pabOTKH pe3ynbTaToB
9KCIICPHMEHTOB; BIIaJIeT
(hU3MKO-MaTeMAaTHIECKUM
anmapaToM




8. YYEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
8.1. YueOHas quTeparypa, neyaTHble H31aHUsA OMOIMOTEYHOr0 (hoHIa

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. O0mas u Heopranudeckas xuMus: YueOHuk 11 By30B / H.C. AxmeToB.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

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

1.3 Vraii 1.A.O0mas u Heoprannveckas xumusi: Yueonuk / S.A. Vraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

8.2. CnpaBouHo-Oubnorpadgpuyeckas aureparypa

2.1 HaymoB B.M. KommnekcHwie coeaunenus: y4ded6. mocodbue / B.M. Haymos, XK.B.
Marnynesud, O.H. KoBanesa; HI'TY um. P.E. AnekceeBa. — Hmwxuuit Hoeropon, 2019. — 173 c.

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

2.3 A.JL TI'ankun, B.K OcmanoB., «Xumusy», 2013.

8.3. MeToauuecKkue YKazaHusi, pCKOMCHIAUMU U IPYIrue MmaTe€pHuaJibl K 3aHATUAM

B cnincox «Meroanueckue ykazaHus, pEeKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs U PEKOMEHJAIMM 10 TMPOBEACHHMIO JIAOOpaTOPHBIX HU
NPAaKTUYECKUX YUEOHBIX 3aHATHUH 110 TaHHON TUCHUILIMHE!

8.3.1 Memoouueckue ykazanus, pa3pabomannvie npenooagamenamu:

3.1 Manynesuu JXX.B. Beenenue B kypc obuieit xumunu. OCHOBHBIE MOHSTHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K JJabopaTopHBIM padoTaM 1o Kypey «O01iast 1 HeopraHu4ecKast XUMUs»
st ctynentoB HampasieHud 18.03.01 «Xumuueckast rexnonorus», 19.03.01 «buotexnonorusy,
11.03.04 «OnexTpoHrka U HaHOZJEKTpoHUKa», 22.03.01 «MatepuanoBeneHne U TEXHOJIOTHH
MaTepuaioB» Bcex ¢gopm odyuenust / JK.B. Manynesuu, O.H. Kopanesa, T.B. CazontreBa //
Hwxunit Hosropon, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHTbI XUMHUYECKOH TEPMOANHAMMKH B Kypce OOIIel XUMHUH: METO/.
yKa3aHMs K J1a00OpaTOpHBIM U MPAKTUYECKUM 3aHATHSM 10 KypCy OOLIed XUMHM JUIs CTYJICHTOB
XUMHUYECKUX U HEXMMUYECKUX CIHEelUAIbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX (DAKyIbTETOB /
B.U. Haymog, XK.B. Mamynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. Bbopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX DPEaKIIH:
METOMYECKHE YKa3aHUsl ISl IPOBEACHUSI KOHTPOJIbHBIX padOT U KOJJIOKBUYMOB IO KypCy o01ei
XUMHUH JJIsl CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
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3a0uHbIX popm oOyuenus / I'.H.bopucora, A.B. bopucos, KO.B. barranosa, B.K. OcmanoB //
H.Hosropoxg, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranoBa FO.B. CkopocTh XUMHYECKUX peakiuil. XUMHUYECKOE PAaBHOBECUE: METO/I.
YKa3aHus Uil TPOBENCHUS JaOOpaTOPHBIX 3aHSATHH TO Kypcy OOIIed XWMHU ISl CTYACHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIICIUATbHOCTEH JHEBHBIX, BEYCPHUX M 320YHBIX (DAKyIbTETOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, XX.B. Manynesuu, B.K. Ocmanor / H. Horopon,
HI'TY um. P.E. Anekceena. 2009. — 37 c.

3.5. CamconoBa A.J[. PacTBOpBI 3JIEKTPONMTOB: Y4eOHO-METO/1. TOCOOME K MPAKTUICCKUM
u naboparopHbIM pabotaM. HauBuAyanbHbIE 3a/laHUs [0 Kypcy OOIIell XUMUU ISl CTYACHTOB
HEXMMHUYECKUX CIICIHUAIbHOCTEH JHEBHBIX, BEUCPHUX M 3a04HBIX (opm oOyuenus / A.Jl.
Camconosa, I'.H. bopucosa, A.JI. 'ankun, A.B. bopucos // Huxuauit Hosropoa, HI'TY um. P.E.
Anexceesa. 2020. - 33 c.

3.6. CamconoBa A.J[. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU: METOJUYECKUE
yKa3aHUs K JJaOOpaTOPHBIM U MPAKTUUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHYECKHUX CIEIUAIbHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (HopM 00ydeHus/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazontbeBa // H.Hosropox, HI'TY um. P.E. Anekceena.
2012.36c.

3.7. bopucoB A.B. KoHTponpHble 3a1aHusi 0O TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
MPOBEICHUS TEKYIIErO0 KOHTPOJISI MO Kypcy OOIIeH XHUMHUU U HEOPraHWYeCKOW XUMUHU IS
CTYJICHTOB XUMHUYECKUX M HEXUMUYECKUX CIEHIUATbHOCTEH JHEBHBIX, BEYEPHUX U 3A0UHBIX (HOpM
ob0yuennst / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa / H.Hosropon, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KomaneBa O.H. Dnektpoxumus: METOAUYECKHE YyKa3aHUsA K J1a0OpaTOPHBIM H
MPAKTUYECKUM 3aHATUSAM 10 Kypcy OOIIel XUMUU 7S CTYIGHTOB XUMHUYECKHUX U HEXUMHYECKHX
CHEIMAIbHOCTeH JTHEBHBIX, BeUEpHUX M 3a04HbIX (opm oOyuenus / O.H. Komanera, FO.B.
barranosa, B.K. Ocmanos, A.JlI. CamconoBa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

3.9. CmupnHoBa JILA. CrpoeHue aroma: METOJUYECKHE YyKa3aHUS K MPAKTHUECKUM
3aHATUSAM 10 Kypcy OOINel W HEOpraHWYeCKOW XHMHUHU IS CTYIAEHTOB XHUMHYECKUX U
HEXUMHUYECKUX CIEeIMATLHOCTEN THEBHOW M BedepHen ¢opm obOyuenus / JILA. CmupHona, JXK.B.
Marnynesuu, I'.A. [lanuuea, I'.®. Bomomun, JI.H. Yetsipbok, C.B. KpacuomgyGckas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Crpoenune aroma. XuMHUYECKas CBSI3b: METOJ. YyKa3aHWsS Jis
MPOBEJICHUS] KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB IO Kypcy OOIIeld XUMHUU Al CTYIACHTOB
XUMUYECKUX U HEXUMUYECKUX CIEIMATbHOCTEH THEBHBIX, BEUEPHHUX U 3a0YHBIX (hopm oOydeHwus /
O.H. Kosanesa, T.B. CazontseBa, A.J/[. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceera.
2015. 16c.

3.11. Haymos B.M. Xumuueckasi cBs3b: METOJI. YKa3aHUS K IMPAKTUUECKUM 3aHATHSAM IO
Kypcy oOIel XWMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIEIHaTbHOCTEH MTHEBHBIX, BEUEPHUX U
3aounblx (hakyneTeToB/ B.W. Haymos, JI.LH. YerbipOok, I".A. ITanuuesa // H. Hosropox, HI'TY
uM. P.E. AnekceeBa. 2012. 37 c.

3.12. HaymoB B.M. KowmriuiekcHble cOelMHEHHs: METOAWYECKHE YKazaHus K Jabd. u
MPAKTUYECKUM 3aHATUAM MO Kypcy obmedt u Heopranuudeckoil xumuu HI'TY ans cryaentos
xumuuecknx crenuanbHoctedt / B.M. Haymos, I'.A. [lannuesa, JI.H. YetsipOoxk. / H.HoBropo.
HI'TY um. P.E. Anekceea. 2014. 51 c.
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8.3.2 Memoouueckue ykazanus, pazpaoomannvie HI'TY

3.1. Meronuueckue pPEKOMEHIAMU IO OpraHU3alud ayAuTOpHOW paboThl. [IpHHATEI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpens 2013 r.
DIIEKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hara obopamenns 23.09.2015.

3.2 Meroaunyeckue peKOMEHJAlMU [0 OPraHU3allK U IITAHUPOBAHUIO CaMOCTOSITEIIbHON
paboTHI CTYNEHTOB 1Mo auciuiuinHe. [IpuasaTer YuebHo-metoauyeckum copetoM HI'TY um. P.E.
Alekceesa, MIPOTOKOJ No 2 oT 22 arnperns 2013 T. DJIEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeTronoB  oOyuenusi», Epmakoa T.W., MHWeamkun E.I'., 2013 r. DiuekTpoHHbII
aapec:http:/www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

9. TH®OPMALMOHHOE OBECIIEYEHHUE JUCIUIIJINHbI

VY4eOHbI mpouecc MO  AUCUMILUIMHE oOOecrieueH HEOoOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PACIpOCTPAHSEMOrO MPOTPAMMHOIO OOECIeueHHUs, B TOM YHCIIE
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB MO IUCHHUIUIMHE ompeaeneH B Hactosimeir PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

9.1. Ilepeuens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «HHTepHeT,
HEeO0XO0AUMBIX /IJIf OCBOEHHSI JUCHUNJIMHBI (MOIYJIA)

[lepeuenb mporpaMMHBIX IPOAYKTOB, UCIIOJIBb3YEMbIX IIPH MPOBEAECHUN PA3JIMYHBIX BUI0B
3aHATHUH 10 TUCHUIUIMHE (OTKPBITHIM 10CTYI):

1.  Koncynsrantllmoc [DnextponHslii pecypc]: CrnpaBodHas mpaBoBasi cuctema. - Pexum
noctyna: http://www.consultant.ru/.
2. Hayunas  osnektponHas  OuOmmoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3.  DnekrpoHHas 6ubnamoTeyHas cucreMa [T0BOHKCKOTO rocy/IapcTBEHHOTO YHHBEPCUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4.  DnekTpoHHO-OMONMOTEYHas cucreMa Znanium.com [DIeKTpoHHBIH pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3aru. ¢ akpana.

5. OtkpsiToe oOpazoBanue [ DNEKTPOHHBIN pecypc]. - Pesxxum moctyma: https://openedu.ru/.
- 3arz ¢ 9KpaHa.

6.  Polpred.com. O630p CMU. Ilonnomexcmosas, mHoeoompaciesas 6asa oaunwvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvt Oanubix Bcepoccuiickoeo uncmumyma HayyHoOU U MeXHU4eCcKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DINeKMpOHHbILL
pecypc]. - Peaxcum docmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8.  Yuusepcumemckaa ungpopmayuonnas cucmema Poccus [Onekmpoumuwiti pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.
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9.2. llepeyeHb NPOrpaMMHOro odecneyeHusi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Taonuua 7 — Ilepeuenv I1eKmpoHHBIX OUOIUOMEUHBIX CUCHIEM

Ne HaumenoBanue 3bC Ccbuika, 10 KOTOpO¥
ocymectBiasiercs gocryn k 9bC

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

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

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

Taonuya 8 — Ilepeuenv npozpammnozo obecneuenus

IIporpaMmMHoe o6ecnieuenne, NCMOJIb3yeMoe B
YHUBepCUTeTe HA JI0rOBOPHOIi 0CHOBe

IIporpammHoe o0ecnieueHune
CBO0OOJIHOIO
pacnpocTpaHeHus

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

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7 (moarnucka MSDN 4689, moanucka
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (mumen3ust No
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP mur. Ne 65609340

Office 2007 . Ne 43178971

Microsoft Windows XP Professional (sutiensust Ne 43178980)

MicrosoftOffice 2007 (iunensust Ne 44804588)

1C npennpusrue 8.1 (JIMLIEH3MOHHOE COTJIAIIEHNE
Ne800908353 ¢ 3A0 «1Cy)

Adobe Design Premium CS 5.5.5 (muniensust Ne 65112135)

Dr.Web (gorosop Ne 31704840788 ot 20.03.17)

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

Texaskcnept (Jorosop Nel100/860 ot 22.12.2016)

B Tabn. 9 ykazan mnepeueHb NPO(ECCHOHANBHBIX O

a3 JaHHbIX H HH(bOpMaHHOHHBIX

CIPABOYHBIX CHCTEM, K KOTOpPHIM oOecreueH AOoCTyn (yIaldeHHbIH A0CTym). JlaHHBIM nepedeHb
HOJUIEXUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nmanHoMm pasznene moryt ObITh PUBEIEHBI PECYpPCHI

(ccbUIKM Ha calThl), HA KOTOPBIX

MO>XHO HaMTH IMOJIC3HYKO IUIA KYypcCa I/IH(I)OpMaI_II/IIO, B T.4. CTaTUCTUYCCKHC WJIN CIIPABOYHBIC

JlaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KypCHI U T.JI.
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http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

Taonuya 9 — Ilepeuenv cosepemeHHbIX RNpOPeccuoHanIbHbIX 043 OAHHBIX U
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

N OCTYII K pecypc aJIeHHbIN
HanmenoBanue npogeccuoHaJIbHON 0a3bl Hoctyn Kk pecypey (1
N JAOCTYI C YKa3aHUEM
Ne AAHHBIX, HHGOPMALMOHHO-CIIPABOYHOM N
CCHLIKH/I0CTYH U3 JIOKAJBLHOM ceTH
CHCTEMBI
YHHBEpPCHTETa)

1 baza jmaHHBIX CTaHZApTOB M  PErIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIOAPT //home/standarts
OnektpoHHas ©0a3a W30paHHBIX cTared 1o i

2 P P http://www.philosophy.ru/
bunocopun
Ennnniin apxuB HKOHOMHYECKHUX u .

3 P http://sophist.hse.ru/data_access.shtml
COLIMOJIOTHYECKUX JaHHBIX
ba3sl nmannbix HamnuonanbHOro cosera 1o

4 Aar http://www.ncva.ru
OLICHOYHOM AESITeTbHOCTU
CnpaBouHas paBoBas cucrema .

5 JOCTYI U3 JIOKATbHON CETH
«KoncynbrantlInrocy
NudopmanimonHo-cripaBoyHas cucTeMa .

6 JOCTYM U3 JIOKATbHON CETH
«Texkcnepr»

10. OBPA3OBATEJIBHBIE PECYPCBI AJI51 UHBAJIM0OB U JIUIL] C OB3

B T1abm.10 yka3zaH miepeyeHb OOpa30BaTEIBHBIX PECYpPCOB, HUMEIOMUX (HOPMEI,
aJIalITUPOBAHHBIC K OTPAHMYCHHUSM WX 3JI0POBbSI, & TAK)KE CBEJCHUS O HAIWYMH CHCIHAIbHBIX
TCXHUYCCKHUX CpCIACTB O6y‘-IeHI/I$[ KOJUICKTUBHOI'O W HWHAWBUAYAJIBHOI'O I10JIb30BAaHMUA. HpI/I
3allOJTHCHUU Ta0JIMII MOXKET OBITh HCIIOJIb30BaHA MHQOpMAIUs, pa3MelleHHas B IOJApa3iesc

((I[OCTYHHBJI cpeaa» CIICUAIM3NPOBAHHOI'O

pazznena

caita HITY «Csenenus 00

oOpa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taonuya 10 — Obpazoseamenvhwie pecypcol 0141 uneaiuoos u auy ¢ OB3

Ilepeyenn oOpa3oBaTebLHBIX PECYPCOB,
Ne NMPUCIOCOO0JIEHHBIX IS HCIOJIb30BAHUSA
uHBaguaamu u gunamu ¢ OB3

CBe)_IeHI/Iﬂ 0 HAJIMYHMH CIICHHAJBHBIX
TEXHUYECCKUX CPEACTB Oﬁy‘leﬂl/lﬂ
KOJUIEKTUBHOI0O U HHAUBUIYAJBHOI'0
MOJIb30BaHUSA

1 OBbC «KOHCYJIBTAaHT CTYJEHTA»

03BYYKa KHHT M yBeJIMYeHuUe mpudra

9BC «Jlaup»

CIicnuaJIbHOC MOOMIILHOE IMPUITTOKCHUC -
CHUHTE3aTOpP pCYU, KOTOprfI

2
BOCIIPOM3BOAMT TEKCTHI KHUT U MEHIO
HaBHUTallUU
3 OBC «¥Opaiit» BepCHs IS CIaO0BUISITNX
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11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE J1JIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

YyeOHble aynUTOpPUU ISl TPOBEACHUS 3aHATUM MO AUCIUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHUYECKUMH CPEJCTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPEICIICH B
JTAaHHOM pa3Jiee.

Taonuuya 11 — Ocnawgennocms ayOumopuii U nomMeweHuil 01 CamoCmOAMeabHOU
paoomout cmyoenmos no OUCUUnIUHe

KOHTPOJISI U IPOMEKYTOUHOMI
artectanuu (kadeapa
"IIpousBoACTBEHHAS
0€30IaCcHOCTb, YKOJIOTHS U
xumus" r. Huwxuuit Horopon
,Kazanckoe 11., 12)

Beimpsamurenu b5-47 — 6 mr.,
pH-metper «I1JI-301» - 4 T,
KaJOPUMETPHI — 4 IIT.,

BEChI aHAJTUTHYCCKUE 4 IIIT.,
muctrmsatop 13-10 - 1 mT.,
KOJIOOHArpeBaTeNy — 3 MIT.;
BOJILTMETPHI IudpoBbie B7-38 — 3 .,
BECBHI TEXHHUYECCKHUE — 2 IIT.,

Tabauiel Menaeneesa- 4 mit.,
nmabopaTopHas XUMHYECKas Iocyaa u
peaKkTUBbBI

HabOp y4eOHO-HATIISIIHBIX TOCOOMIA

Ilepeuenn
HanmMmeHnoBanue JUIECH3UOHHOI'0
aynnTopm‘fI u OCHaIIIeHHOCTb ayunTopm‘/i MporpaMMHoOro
Ne NoMeleHu ! IJIs NOMeIeHu ¥ MOMeINeHNH 1151 o0ecreyeHus.
CaMOCTOSITEJILHOM CaAMOCTOSITEIbLHOM paGOTLI PexkBU3UTHI
padoTbI MOATBEPKIAAI0LEr0
HOKYMECHTA
1. Jlocka menoBas - 2 IIT.
2. Crobl 1abopatopHbie (pabouce MECTO
cTynenTa) Ha 20 Jen.;
3. PabGouee mecTo mpenoaaBarens — 2 ImiT.;
4. BerTsoxHBIe IIKAQH - 2 IT;
6264 1 6261 5. O6opynoBaHue T IPOBEACHHS
VY4eOHbIe ayqUTOPUH IS 1m1a00paTOPHBIX 3aHIATHHN 110 TUCIUILIHHE
MIPOBEACHUS TPAKTHYCCKUX M | XUMHUS:
7mabopaTOPHBIX 3aHATHH, mKad CymImIbHBIN - 2 MmT.,
TPYIIIOBBIX H JJEKTPOXUMUICCKHE STUCHKHU IS U3MEPECHUS
VHIUBHUYaTbHBIX OJIC XMMHYECKOTO 3JIEMEHTa - 3 IIT.,
1 KOHCYJIbTAIIUH, TEKYILETo ANIEKTPOJIU3EPHI - 4 WT.,

6147
y4eOHast ayTUTOPHS JIJIst
MPOBEJCHUS 3aHATUN
JIEKIIMOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIIOBBIX U HHIVBH-

2 JyaJibHBIX KOHCYJbTALIUM,
TEKYLIEro KOHTPOJIS U
MPOMEXYTOUHOM aTTecTaluu
(xadenpa "IIpousBoacTBEH-
Hast 0€30IMaCHOCTh, SKOJIOTHS
u xumus" . HuwkHwuii
Hosropon, Kazarackoe m1., 12)

1.Jlocka menoBas

2. PaGouee MecTo mpernoaBaTens

3. PaGouyee mMecTo cTyzneHTa - 64 yen.
4. IlepcoHanbHbII KOMOBIOTEP

1. Windows XP, Prof, S/P3
(momnucka Dream Spark
Premium, morosop
NeTr113003 ot 25.09.14);
2. Dr.Web (Dr.Web (c/u
B241-3)B7-6EP7-BQB4 ot
18.05.2020)

6265

3 y4eOHast ayTUTOPHS JIJIst

MPOBEJCHUS 3aHATUH
JICKITHOHHOTO U

1. Jlocka meinoBas - 1 1T,

2. Tabmuua JI.1. Menneneesa - 1 mir.
3. PabGouee mecTo mpenogaBatens

4. Pabodee mecTo cTyneHTa - 42 ger.
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Ilepeyennb

HanmenoBanmue JINIEH3HUOHHOT 0
ayAMTOPHUIl U OcHalEeHHOCTH Ay IUTOPHUI NMPOrpaMMHOI0
Ne NOMelleHU 1151 MOMEIEeHU U OMeIeHHH IS o0ecrneyeHusl.
CaMOCTOSITEJIbHOM CaMOCTOSITeJIbHOM PadoThI PexBU3UTHI
padoThI NMOATBEPKAAIOLIEr o
AOKYMEHTA

CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX U HHIVBH-
NyaJbHBIX KOHCYJbTAIIUH,
TEKYLIEr0 KOHTPOJIS 1
MPOMEXYTOUHOM aTTecTaluu
(xadenpa "IIpousBoacTBeH-
Hast 0€30MacHOCTb, PKOJIOTHS
u xumusa" T. Huxamit
Hosropon, Kazarackoe m1., 12)

12. METOAUYECKHUE PEKOMEHJALIMU OB YYAIOIIIUMCH
ITO OCBOEHUIO JTUCHUITJIMHBI

12.1. O0mme MeToAMYECKHEe PEKOMEHAAUMH IS O0OYYAKIIMXCH 10 OCBOCHHMIO
AUCHHUILIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUHN

JlucuuIuinHa — peanu3yercsi [OCPEACTBOM  IPOBEIEHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYas MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUYAIOLIMXCS U IPOMEKYTOUHON aTTECTALUH.

KonTaktHas paboTa MOXET ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKXKe MPOBOJUTHCS B
3JIEKTPOHHON HH(pOpMAIIMOHHO-00pa3oBaTenbHON cpene yHuepcutera (nanee - OHMOC). B
CIy4yae TMPOBEJCHUS YaCTU KOHTAKTHOM pabotel mo aucuurminae B DMOC (B COOTBETCTBUU C
pacrucaHueM y4deOHBIX 3aHATHIl), TPYILOEMKOCTh KOHTAakTHOW paboTel B DMOC skBUBaneHTHA
ayIUTOPHOM padore.

[IpenogaBanue  OUCLMIUIMHBL  BEAETCA C  NPUMEHEHMEM  CIEAYIOIIUX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

-0aN1bHO-PeUmuH208as MEeXHON02UsA OYEHUBAHUA(NPU HATUYUL),

- KOILOK8UYM,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

[lo uroram Tekyliel ycneBaeMOCTH CTYAEHTY MOKET ObITh BBICTAaBJI€HA OLEHKa II0
POMEKYTOUHON aTTecTalliM B COOTBETCTBMU 3a HaOpaHHBIMH 3a ceMecTp Oayutamu. CTyIeHTHI,
BBITMIOJTHUBIIME BCE 00s3aTENIbHBIE BU[IbI 3allJIAHUPOBAHHBIX YYEOHBIX 3aHATUI K MPOXOXKIACHUIO
IPOMEKYTOUHON aTTecTalluu (IK3aMeHy).

PesyabraT 00yueHusi cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIICEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COZAEpIKaHUE Kypca OCBOEHO IMOJHOCThIO. [Ipu yCTHBIX coOeceJOBaHUAX CTYICHT
MCYEPIBIBAIOIIE, ITOCIIEI0BATENIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; cBOOOIHO
CIpPAaBIIIETCSA C 3aJadaMM, BOIPOCAaMU W JPYTMMM BHJAMH 3a/laHUM, HUCIOJB3YET B OTBETE
JOTIONTHUTEbHBIA MaTepuan. Bce mpeaycMoTpeHHble paOoueit ydeOHON mporpamMMmoi 3adaHus
BBIIIOJIHEHBl B COOTBETCTBMM C YCTAaHOBJICHHBIMH TpeOOBaHMSMHU, CTYAEHT CHOCoOeH
AQHAJIM3UPOBATh IOJIyUEHHBbIE pPE3YyJIbTAaThl, MPOSBISET CAMOCTOSTENBHOCTh IPH BHIIOJHEHUU
3aJJaHuH.

Pesyabrar 00yueHusi cumraercs CPOPMHUPOBAHHBIM HA IOPOIOBOM YPOBHE, €CIHU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MONHOCThI0. IIpH yCTHBIX coOeceJOBaHUAX CTYAECHT
MOCJIeI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3NlaraeT y4eOHbIM MaTepuai; CHpaBisieTcs ¢
3aJayaMy, BONPOCAaMHM M JPYTUMHM BUJAAMHU 3aJaHHid, TpeOyIOUIMX NPUMEHEHHUs 3HaHHM; Bce
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MPEeyCMOTPEHHBIE paboueil yuyeOHOW MporpaMMoOil 3aJaHWsi BBIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOECH aHAIM3UPOBATh MOIYUYEHHBIE PE3YNIbTAThI;
MPOSIBIIIET CAMOCTOSITEIbHOCTD MPH BBINIOJIHEHUU 3a1aHUI

PesyabTar 00y4yeHus1 cuuTaeTcs HeCGOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3aJaHUii He JEMOHCTPHPYET 3HAHMK Y4eOHOro MarepHaja, JOIMYCKaeT OMMOKH, HEYBEPEHHO, C
OOJBIIMMH 3aTPYAHEHUSMHU BBIMIOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAHWMBIX YMEHHI,
KaueCTBO BBIIMOJTHCHHBIX 33J]aHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBITMIOJTHEHHS OIICHEHO YMCIIOM OajlIoB HIJKE TPEX IO OLEHOYHOM CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

12.2. MeToauuecKkue YKazaHus AJisd 3aHSATHH JIEKIIMOHHOI0 THIIA

JIeKMOHHBIN KypC MPEANnoiaraeT CUCTEMATU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJaHa. B Xo/e JeKIMOHHBIX 3aHATHI pacKphIBAtOTCS 6a30BbIe BOIPOCH! B paMKax
KKJI0M TeMbl AUCHUIUIMHBL (Tabnuia 4). O003HaYalOTCs KIIOYEBBIE ACHEKThl TEM, a TaKXKe
JIeNaloTCs aKIEHThl Ha Hauboyiee CIIOKHBbIE M BaXKHbIE IOJIOKEHUS H3y4yaeMOoro Marepuana.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOWM JIJIi TOATOTOBKU OOYyYaroOIUXCA K
MPAKTUYECKUM 3aHITHUSM / JJabOpaTOPHBIM pabOTaM W BBIMOJIHEHUS 3aJJaHUN CaMOCTOSATEIbHOU
paboThl, a TaKXKe K MEPOIPHUATUSIM TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH W IMPOMEKYTOUHOU
aTTECTalMy 0 IUCLUILIMHE.

B Xxonme neKknMOHHBIX 3aHATHM PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE Y4YEOHOTO
Marepuana.

12.3. MeToauveckne YKa3aHHUS 10 OCBOCHMI0 JUCHUILIMHBI Ha J1a00paTOPHBIX
paborax

JlaboparopHble pabOThI IMO3BOJSIOT TPUOOPECTH CTYACHTAM yMEHHS padoTaTh C
XUMHUYECKUMH peareHTaMu, MocyJqoi U mpudopaMu, OCYIIECTBISTh XUMUYECKUN IKCIEPUMEHT U
NPOBOJUTH TIEPBUYHbBIC HAyYHBIC HCCiIeNoBaHUsA. B maboparopHbie pabOTH BBEJCHBI AJIEMEHTHI,
MOBBILIAIONINE HWHTEPEC CTYIEHTOB K HUM M HMX IO3HABATEIbHYIO aKTUBHOCTh. Hampumep, B
pabore "OmpeneneHne MOJISIPHOM MacChl HSKBHBaJeHTa MeTayia" Ompenemnsercs He TOJBKO
HKBUBAJIEHTHass Macca (JIMTepaTypHbIM BapuaHT), HO M aTOMHas Macca MeTauia. B paOote
"Omnpenenenne TemioBoro 3¢@dexra peakuuu" TEIIOEMKOCTh KaJlOpUMETpa OmpenesseTcs
METOAMYECKH OoJiee IpaMOTHO, YeM 3TO OINHCAaHO BO BCEX JAOOPAaTOPHBIX MpakTHUKymax. Jlns
MIOBBIIIICHUS TIO3HABATEIILHOW aKTUBHOCTHU CTYJCHTOB U MPHOOPETEHUSI UMH TIEPBUYHBIX HABBIKOB
Hay4YHOTO HCCIIEIOBaHMs, B 3TH KJACCHYECKHe J1IabopaTopHble PAaOOThl BBEAEHBI 3JIEMEHTHI
HAYYHOTO MCCIIEJIOBAHUS, KaK-TO:

a) CaMOCTOSATENIbHO 1101I00paTh PEaKTUBBI AJIS POBEACHHS TOW MIIM MHOM peaKiii;

0) 0OBACHUTH MPOTEKAHNWE OJHOM peaklMH U HE MPOTEKaHWE IPYroi, Ha MEepBbIN B3I
o J00HOH, peaKIuy;

B) TpecKa3aTh MPAKTHUYECKOE 3HAYCHHE TOW WM MHON pPEaKIUH, CONMPOBOXIAIOLICHCS
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

[ToaroToBky K Kaxa0u J1abOpaTopHOM paboTe CTYJAEHT TOJDKEH HadaTh ¢ O3HAKOMIICHUS C
TUTAHOM 3aHSATHS, KOTOPBII OTpakaeT cojiepsKaHue MpeI0KEHHON TEMBI.

[locrne BbIMOTHEHHS Kaxa0i IJabopaTopHOW pabOThl CTYAEHT O(OpMIILET OTYET, B
KOTOPOM YKa3bIBAaIOTCS €M PalboThl, XOA pabOThl, JaeTCsi PUCYHOK M OMHMCAHUE YCTAHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BRIYACICHHUS 1 BHIBO/IBL.

[Tpu ouleHuBaHMM 1a0OPATOPHBIX pabOT YUUTHIBAETCS CIIEAYIOLIEe:

- Ka4eCTBO BBIMOJIHEHUSI AKCIEPUMEHTAIBHO-TIPAKTHUECKOW YacTH padOThl |
CTETIeHb COOTBETCTBHSI PE3YyIbTATOB PA0OTHI 3aJaHHBIM TPEOOBAHHSIM;

- Ka4ecTBO O(OpPMIICHHsI OTUETa MO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PAOOTHI.
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12.4. Meroanuyeckue YKa3aHUSI MO0 OCBOEHHI0 JIMCHUIUVIMHBI HA 3aHATHAX
CeMHHAPCKOro THIA

[TpakTHueckre 3aHATHS HAMPaBICHBI Ha (OPMUPOBAHNE HABBIKOB PEIICHUS MPAKTUICCKUX
3aa4, MPUMCHSAA IMOJTYYCHHBIC TCOPCTHUYCCKUC 3HAHUA, a4 TAKKC HABBIKOB CaMOCTOSITCIILHOU
paboTHI MO/T PYKOBOJCTBOM ITPEIOIaBaTEIs.

Ha npaxkTudeckux 3aHATHAX IMPOBOJUTCA PELICHUE PACUYETHBIX 3a7ay U YIPaKHCHUN B
npoiiecce MpopabOTKH HauOOoJIee CIOKHBIX TEOPETHYECKUX BOMPOCOB. DTO MPOBOISTCSA B TPEX
dbopmax:

1. YCTHBII OIPOC CTYACHTOB 1O KOHKPETHOH TeMaTHKE MPAKTHUECKOTO 3aHSTHS;

2. peuieHre 1 00bSICHEHHE TUIIOBBIX 33144 110 JJAHHOH TeMe;

3. camocTosATeNbHAS PabOTa CTYACHTOB C UCIOIb30BAaHUEM YUEOHBIX MMOCOOUH, JTeKIuil 1
KOHCYHBT&HHFI npenoaaBaTesd Npyu BbIIIOJIHCHUHA UMHU KOHTPOJIbHBIX 3aI[aHI/II7L

12.5. Meroanueckue yKa3aHus M0 CAMOCTOSITEJIbHOM padoTe 00yyaroumuxcst

CamocrosTenbHas paboTra oOecreuyuBacT IMOATOTOBKY OOydYaromierocs K ayJUTOPHBIM
3QHITHSIM M MEPOIPHUATHIM TEKYIIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAIMH 10 M3y4aeMOu
JTUCHUTUTHHE. Pe3ynbTaThl 3TOM TOJATOTOBKU MPOSBISIFOTCS B AKTUBHOCTH OOYYaroOIIErocs Ha
3aHATHSIX W B Ka4yeCTBE BBIOJIHCHHBIX NPAKTHYCCKHUX 3aJaHU M JOPYTUX (OPM TEKYIIETro
KOHTPOJISI.

[Ipu BBIIONTHEHUH 3alaHUM IJII CAMOCTOSITEILHOW PabOThI PEKOMEHIYyeTCs MpopadoTKa
MaTEepHaJIOB JICKIUH 10 KaXIOW MPOWJACHHOW TeMe, a TaKKe H3YYCHHUE PEKOMEHIyeMOi
JUTEPATypBl, IPEACTABICHHON B pa3jene 6.

B mpormecce camocTosTenbHON pabOThl NMPU W3YYEHHH TUCIMILIMHBI CTYIACHTBI MOTYT
paboTaTh Ha KOMITBIOTEPE B CICIUATM3UPOBAHHBIX AyJUTOPHUSIX JUISI CAMOCTOSTEIBHONH PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeercs JocTynm uepe3 HUH(POPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHON WMH(OPMAIMOHHO-00pa30BaTEIIBHON
cpene ynusepcutera (QMOC) u sanektporHoi 6udnanoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC PACIIONIATalOTCsl Y4YeOHbIE W Y4eOHO-METOJMYECKHE MaTephalbl, KOTOPBIE MOTYT OBITh
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUEHUU AUCHIUTIINHBIL.

Jnst oOydarommxcst Mo 3aouHoM (opme OoOydeHHs caMOCTOSITeNIbHAas padoTa SIBIsSETCA
OCHOBHBIM BHJIOM Y4eOHOI 1eATeIbHOCTH.

12.6. MeToanueckne yKa3aHus 1JIs1 BbINOJTHEHUsSI KOHTPOJIbHBIX padoT

[Tpu u3ydyenun kypca « XUMHH» HIPOBOJUTCA 6 KOHTPOJIBHBIX paboT (B TOM uuCIe JIBE
IIPOBEPOYHBIE PA0OTHI IO CTPOEHUIO aTOMa U NIEPUOAUYECKUM CBOMCTBaM).
B koutponbHyto pabory Ne 1 mo pasmeny ABa BXOAST BONPOCH MO XMMHUYECKOM

TepMOoJuHaMuKe: BapuaHT 1 - 28 (mo BBIOOpY mpemnojaBaTens) U3 METOAMYECKUX YKa3aHWil:
I''H.Bopucosa, A.B. bopucos, FO.B. barranoa, B.K. OcmanoB OcCHOBHBIE 3aKOHOMEPHOCTH
nporekanus xumuueckux peakunid. H.Hosropon, HI'TY um. P.E. Anekceesa. 2015. — 49 c.

B xoutponbHyto paboty Ne 2 (pa3men 3) BXOAAT BOIPOCHI MO CIEAYIOUIMM TeMaM:
CKOpPOCTh XMMHUYECKHUX pEakiMii, XMMU4Yeckoe paBHOBecue: Bapuant 1 — 28, 1-27 (mo BbeIOOpY
npenogasarens) u3 mMeroaudeckux ykasanuii: I.H. bopucosa, A.B. bopucos, F0.B. barranosa,
B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH MpOTEKaHUs Xumudeckux peakuuii. H.Horopon,
HI'TY nwm. P.E. Anekceesa. 2015. —49 c.

B xontponbHyto pabotry Ne 3 (pa3zzmen 4) BXOAST BOIPOCH IO CJIEAYIOIIMM TEMaM:
CrocoObl BBIPAXKEHHS] KOHIIEHTpAIMM PpAcTBOPOB; pPEaKIMH HMOHHOTO oOMeHa, rujapoius, pH
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pactBopoB u [1P: BapmanT 1-30 (mo BeIOOpY IpemoaBaresis) U3 METOIUYECKHX yKazaHui: A.B.
bopucos, A.J[. CamconoBa, I''H. bopucoBa KoHTponbHblE 3amaHMsl 10 TEME PpPacTBOPSI.
H.Hosropoxg, HI'TY um. P.E. AnekceeBa. 2017. 14 c.

B xouTponbHyo paboty Ne 4 (pazzmen 5) BXOZAT BOMPOCHI IO TE€MaM: OKHCIMTEIBHO-
BOCCTAHOBUTEIJIbHBIE PEAKLIUU, FIEKTPOAHbIE TOTEHIIMAJBI, YpaBHEHHEe HepHcTa, ranbBaHMuecKHe
9JIEMEHTHI, 3JeKTponu3: Bapuantel 1-30 (mo BBIOOpPY mpemojaBaTensl) W3 METOAUYECKUX
ykazanuii: T.B. CazonteeBa, A.Jl. CamconoBa Xumus. KoHTpoJIbHBIE BOITPOCHI MO0 OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIM CHCTEMaM W KOPPO3WU METAJUIOB Ui CTYJIEHTOB HEXHMHYECKUX
crnenunanbHocTeld. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2007.17 c.

B konTponeHyto padoty Ne 5 (1 u 2 npoBepouHbie paboThI IO paseny 6) BXOAAT BOIPOCHI
no crpoenue aroma u Ilepmommueckomy 3akony um. .M. MengeneeBa: 3aganue 1- 25 (mo
BbIOOpPY IpenojaBaTelisi) U3 Metoauueckux ykasanuii: JI.A. CmupHoBa, XX.B. Manynesuy, I".A.
[TannueBa, [.®. Bomomun, JL.H. Yertsipbok, C.B. Kpacnomybckas. Crpoenue aroma. H.
Hogropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B kouTponbHyto padoty Ne 6 (pa3aen 7) BXOAST BOMPOCHI [0 XUMUYECKOW CBSI3M: 3a7aya
1-29 (mo BBIOOPY mpenoaaBarens) u3z meroaudeckux ykazanuii: O.H. KoBanesa, T.B. Ca3ontbena,
A.Jl. CamconoBa Ctpoenue aroma. Xumuueckas cBsi3b. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

13. OHEHOYHBIE CPEJACTBA JIJIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAIbI, HE0OX0AUMbIe /Il OLlEHKH
3HAHMI, YMEHHUI1, HABBIKOB U (WJIH) ONBITA B X0/1€ TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

Bonpocsl, nHANBUAYaIbHbBIE 33JaHUSI U 33]Ja41 [TPEICTABICHBI B METOJMYECKUX YKa3aHUSIX
K MPAaKTHYECKUM U JJabopaTopHbIM 3aHATUsAM [3.1 — 3.13], nmpencraBiieHHBIX B 11. 6.3.

Ilpumepvt munoswvix 3a0anuil:

13.1.1. TunoBble 3a1aHNS K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM
3ansaTue Ne 6 (1,5 yaca)
OKuCINTE/IBHO-BOCCTAHOBHUTE/IbHBIC peakunu. Pemenue 3agay

1. CamocTosTenbHOE pelleHne 3anad (Mo HHAMBHIyalbHOMY BapUaHTy) Ha TeMy
«OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE peakium» (M0 BbIOOPY MpernojaBaTeliss U3 METOJUYECKUX
yKa3zaHUi K sabopaTopHbIM U mnpakTHueckuMm 3aHatusM: CamconoBa A.Jl., Iankun A.JL,
CazontbeBa T.B. «OkucnurtenbHo-BoccTaHoBUTENbHbIE peakuun» H. Hosropog, HI'TY um. P.E.
Anekceesa. 2012. 36 ¢.)

THUITOBBIE 3AJIAY:

1. Ompenenute BO3MOXHOCTH CaMOINPOM3BOJIBHOTO NPOTEKAaHUS PpPEaKUMH  IpU
CTaHJAPTHBIX YCIOBUAX
2KMnO4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0
2. Ormpenenute BO3MOXKHOCTb CaMOINPOM3BOJIBHOTO NPOTEKAaHUS peaKkUUH IpHU
CTaH/IapPTHBIX YCIOBUAX

2KMnO, + 16HBr = 2MnBr; + 5Br;, + 2KBr + 8H,0
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3. Omnpemenure BO3MOXKHOCTH  CaMOIIPOM3BOILHOIO MNPOTEKAHHMS  PEaKIHU

CTaHAApPTHBIX YCIIOBUAX
2Fe0,” + 8H" + 2Br — Fe®' + Br, + 4H,0

4. Onpenenute BO3MOXHOCTh — CaMONPOHM3BOJBLHOIO — MPOTEKAHUS  PEaKIUH

CTaHAApPTHBIX YCIIOBUAX
AsO,¥ + 2H,0 + 21" = AsO, + I, + 40H
5. Beruncnure KOHCTAaHTY paBHOBECHUs PCaKIUN
2KMnO, + 10FeS0O,4 + 8H,S0O,4 = 2MnS0O,4 + 5F62(SO4)3 + K,SO,4 + 8H,0
6. Ompezenure HapaBJICHHE PEAKIMH TIPH CTAHIAPTHBIX YCIOBUSIX
2KMnO, + 5H,S + 3H,S0,4 = 2MnS0O,4 + 2S + K,SO,4 + 8H,0

npu

pu

7. MeTooM MOHHO-3JIEKTPOHHBIX ypaBHEHUH mondepute K03()(UIUEHTH B CIEIYIOUINX

OKHCJIMUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAKIHAX. VkaxuTe OKHUCINTEIb U BOCCTAaHOBUTEIb. Kakoi

HU3 3JICMCHTOB OKHCJISICTCA, KaKOH BOCCTaHABIMBAETCA?
1)A| + K>Cr,07 + H,SO4— Alz(SO4)3 + Cr2(504)3 + K,SO,4 + H,O
2) Al + KMnO,4 + H,SO,— A12(804)3 + MnSO, + K,SO, + H,O
3) MnO, + KCIO3; + KOH— K>,MnO,4 + KCI + H,O
4) Bi,O3 + Br, + KOH— KBiO; + KBr + H,0O
5) SnCl; + K;Cr,0; + HCl — SnCl, + CrCl; + KCI + H,0
6) Mgl + H,O; + H,SO,— I, + MgSO4 + H,0
7) FeSO, + KCIO; + HQSO4—>F62(SO4)3 + KCI + H,0O
8) KNO, + Ks,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO, + H>,0
9) MnO, + O, + KOH— KoMnO,4 + H,O
10) SO, + FeCI3 + H,O— H,S0, + FeCl, + HCI
11) H,S + K,Cr,07 + H,SO4— S + CI’Q(SO4)3 + K,SO4 + H,0
12) H,SO3; + HIO3— H,SO,4 + HI
13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO,4 + Ky,SO4 + H,O
14) KMnO,4 + KBr + H,SO4 — MnSO, + Br, + K;SO,4 + H,0
15) SO, + KMnO4 + H,O — K»SO4 + MNO, + HySO4
16) KI + KMnO,4 + KOH — I, + K;MnOy4 + H,0
17) MnO, + H,SO4— MnSO,4 + O, + H,O
18) FeSO4 + KMnQOy4 + H,SO4 — Fez(SO4)3 + MnSQO, + K;,SO,4 + H,O
19) KNO; + KMnO,4 + KOH — KNO3; + K;MnO4 + H,O
20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO
21) NaCrO; + H,0, + NaOH— Na,CrO,4 + H,0
22) P + HNO3z + H,O — H3PO,4 + NO
23) KMnO,4 + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO
24) Fe,03 + KNO3; + KOH— Ky,FeO,4 + KNO, + H,O
25) I, + KOH — KI + KIO3 + H,0
26) KIO3; + H,O5 + H,SO4— O + 1 + Ky,SO4 + H,O
27) Al + KOH + H,0O —KJ[AI(OH)4] + H»
28) SnCl, +KMnO,4 + HCI — SnCly + MnCl, +H,0
29) Cl, + KI + KOH — KCI + KIO3 + H,0O
30) SnCl, +FeCls — SnCl, + FeCl,

8. MeTooM 3JIEKTPOHHO-MOHHBIX YPaBHEHHM COCTaBbTE ITOJIHBIE YPAaBHEHMS pPEaKIUM,

YYHUTBHIBASI, YTO WJIM OKUCIIUTEIb, HJIM BOCCTAHOBHUTEIb SIBJISIOTCS Takke U cpenoi. O0ocHyTe Ha
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OCHOBAHMHU CTAaHAAPTHBIX OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX IMOTCHIHWAJIOB BO3MOXHOCTDH
NPOTEKAHHS JaHHBIX PEaKIHi.

l) KI + HySO4/kont/— I, + H»S + Ky,SO4 + H,O

2) KBr + H,SO4/kon1/— Bry + S + K»,SO,4 + H,O

3) NaBr + H,SO4/xou1/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xonn/— MgSO,4 + S + H,0

5) Al + H,SO4/xoH1/— Alz(SO4)3 + H,S + H,0

6) Cu + H,SO4/kon1/— CuSO4 + SO, + H,0

7) Ag + H»SO4/koH1/— AngO4 + SO, + H,0

8) HCl/xounn/ + MnO,— Cl, + MnCl, + H,0

9) HCl/xonn/ + KMnO4—Cl; + MnCl;, + KCI + H,0

10) HCl/xonn/ + PbO,— Cl, + PbCl;, + H,0

11) HCl/koun/ + CrO3 — Cl; + CrClz + H,0

12) HCl/xoun/ + K»,Cr,O7— Cl, + CrCl; + KCI + H,0

13) Zn + H,SO4/konny/ — ZnSO4 + H,S + H,O

14) CuS + HNO3— S + Cu(NO3); + NO + H,0

15) Cu,0 + HNO3z— Cu(NOs3); + NO + H,0O

16) CuS + HNOs/konu/— H,SO, + CU(NO3)2 + NO, + H,0O

17) FeS + HNOs/konu/— FG(N03)2 + H,SO4 + NO, + H,0

18) MnS + HNOz— S + NO + Mn(NO3); + H,0

19) FeSO4 + HNO3;— F62(804)3 + FE(NO3)3 + NO; + H,0O

20) MnS + HNO3/KOHH/—>H2804 + NO, + Mn(N03)2 + H,0O

21) Ag + HNOs/koni/— AgNO3 + NO, + H,0

22) Zn + HNO3— Zn(NO3); + NO + H,0

23) Mg + HNOg/ouenbpas6./— Mg(NO3), + NH;NO3; + H,0

24) Fe + HNO3— Fe(NOg)z + NO + H,0

25) S + HNOz— H,S0, + NO

26) H,S + HNO3;— S + NO, + H,0

27) Cu + HNOgs/pa36/— Cu(NO3), + NO + H,0O

28) Sn + HNOs/kou1/— H,SnO3; + NO, + H,0

29) Fe + H,SO4/xon1/— FCQ(SO4)3 + S0, + H,0O

30) KyS + HNO3z— S + NO + KNO3 +H,0

9. OKHCIHTENBLHO- BOCCTAaHOBUTEILHAS pCaKknusa BBIPpAXKACTCAd HWOHHBIM YPABHCHHCM.
YKa)KI/ITe, KakoM HOH SBIISIETCS OKHUCIHNTCIIEM, Kakoil — BoccTaHoButeileM. CocTaBbTE HOHHO-
AIIEKTPOHHBIC M MOJICKYJISIPHBIC YPaBHCHUSI.

1). Bi + NOg + H" — Bi ™ + NO + H,0

2) Fe*?+ ClO; + H" — Fe* + CI” + H,0

3) Cr'® + BiOs + H" — Bi "+ Cr,0;” + H,0

4) SO, + Cr,07 + H — Cr™ + SO~ + H,0

5) CI” + MnO; + H" — Cl, + Mn*™ + H,0

6) H,0, + MnO; + H* — O, + Mn*? + H,0

7)1 +NO; +H" — I, + NO + H,0

8) Br + Cr,0,% + H" — Cr"+ Bry+ H,0

9) I + HO, + H*— I, + H,0

10) Cl, + OH™ — CI + ClO3 + H,0
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11) H,S + MnO4 + H* — S + Mn*? + H,0

12) CI" + MnO; + H* — Cl, + Mn*? + H,0

13) Mg + NO3™ + H* — Mg ** + NH," + H,0

14) CIO; + SOs* + + H* — CI'+ SO,* + H,0
15) NO; + MnO, + H" — NOz + Mn*? + H,0
16) Br, + OH™ — Br + BrO;z + H,0

17) Sn*? + BrOs + H" — Bry*+ Sn**+ H,0

18) Cu + NO; + H* — Cu "2 + NO, + H,0

19) Cr,0;% + H + Fe™ — Cr+ Fe™ + H,0

20) Br + MnO, + H" — Br, + Mn*? + H,0

21) Pb + + NO3 + H* — Pb "2+ NO + H,0

22) Mn*? + CIO3 + OH™ — MnO4* + ClI '+ H,0
23) Bi + NO; + H" — Bi*" + NO + H,0

24) Cr,0% + 1 +H > Cr** + 1, +H,0

25) CrO;™ + Br, + OH'— CrO4* Br + H,0

26) SO5* + Ag* + OH — SO4* + Ag + H,0

27) Fe** + MnO4 + H" - Fe** + Mn®* + H,0
28) MnO4 + I + H* — I + Mn®* + H,0

29) MnO, ™ + SO5™ + Hy0 — MnO; + SO.% + OH’
30) MnO,; + OH™ +S05*>” — SO, + MnO,* + H,0

13.1.2. TunoBble 3aJaHUsA 1JIs JA0OPATOPHBIX PadoT
JlaGopaTopHoe 3ansaTue Ne 1 (2 yaca)
CkopocTh XMMHYECKOI peaklui U XUMHYeCKOe paBHOBeCHe.
TUITOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. Uro Ha3bIBaeTCsl CKOPOCTHIO XMMHMUECKOM peakuuu? B kakux eguHHIIAX OHa
u3mMepsiercs?

2. Kak 3aBHCHT CKOPOCTh XUMUYECKOW pEaKMy OT KOHIEHTPALMU PEarupyroIInX BEIIeCTB
JUTSL CJIIOKHBIX peaKiuii?

3. Hanumure KMHETMYECKOE YpaBHEHME AJII TOMOI€HHOM peakuuud. OT 4ero 3aBUCHT
KOHCTaHTa CKOPOCTH XUMUYECKON PEAKIIUU?

4. Yro Ha3pIBalOT NOpsAAKOM peakuun? Kak sKCIEpUMEHTalIbHO ONPEAEISAIOT NOPSAIOK
peaxkuy Mo JaHHOMY BELECTBY?

5. Or xakux (aKTOpOB 3aBUCUT CKOPOCTh XHMHUYECKOM pEeakluu B TETEPOre€HHBIX
cuctemax?

6. Kak 3aBucut ckopocth peakiuu ot temrepatypsi? [Ipasuno Bant-I'odda.

7. Yto Takoe karanuzaTop? KakoB MmexaHusm JeicTBus kaTanuzaropa?

8. ®aKkTOpBI BIUAIOLIME HA TOMOTE€HHBIN U F€TEpOreHHBIN KaTanus?

9. Kakue peakiuu Ha3pIBalOT 0OpaTUMBIMU 1 HEOOPATUMBIMU ?

10. YTo Ha3bIBAIOT COCTOSTHUEM XMMHUYECKOTO paBHOBECHS?

11. Ilpunnun Jle-Iatense? [IpuHIMIBI CMELIEHUS XUMUYECKOTO PABHOBECHS?

12. YUTto Ha3pIBatOT KOHCTAHTOM XMMHUYECKOTO PABHOBECHUSI?
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13.1.3. TunoBble BONPOCHI (3aaHKs) AJIs1 YCTHOI0 (MUCHbMEHHOI0) Onmpoca
JIEKIIUS Ne 4. OcHOBHBIE 3aKOHOMEPHOCTH XMMHU4eCKOH KuHeTukn. CKopocTH
XUMHYECKHX peakuuid. 3akoH AelcTBYIOIIUX Macc. CTaAMHHOCTL U NPSIA0K XUMHUYeCKOM
peakuun. Binsinue TeMnepaTypsbl Ha CKOPOCTh PeaKIuid.
TUIIOBBIE BOIIPOCHI JJiIsd TI'PYHIIOBOI'O OBCYXIEHUSA HA
JIEKIHUOHHBIX 3AHATUSX:
1. UYro Ha3bIBaeTCA  CKOPOCTHIO XUMHUUYECKOM peakuuu? B Kakux eauHHIlax oOHa
u3Mmepsercs?
2. Kak 3aBHCHT CKOPOCTh XMMHYECKOM PEaKIMU OT KOHIICHTPAIIMH PEarupyromuX BEIIECTB
JUTSL CJIIOKHBIX peaKuuii?
3. Hanummure KuHETHYECKOE ypaBHEHHE /Jii FOMOT€HHOM peakuuud. OT 4ero 3aBUCUT
KOHCTaHTa CKOPOCTH XUMHUUYECKOU PeaKinu?
4. YUto Ha3pIBalOT MopsaakoM peakuuu? Kak sKCepUMEHTaNbHO OINPENENSIIOT MOPSIOK
PEeaKIMK 10 JaHHOMY BEIEeCTBY?
5. Or kakux (haKTOpPOB 3aBUCUT CKOPOCTh XHMHUYECKOM pEaKIHH B TETEPOTCHHBIX
cucTteMax?
6. Kak 3aBucut ckopoctb peakiuu ot temnepatypsi? [Ipasuno Bant-I'odda.

13.1.4. TunoBblie TECTOBLIE 3aJaHU
Tema «OCHOBHBIE MOJIOKEHUS, IJIEMEHTbl XUMHYECKOH TEPMOAUHAMUKHY U TeNJIOBbIE

3¢ deKThl XMMHUYECKUX PeaKImuii»
1. TemuoBoit 3pPeKT peakuu XapakTepu3yeTcst U3MEHEHUEM
1) sHTpONINY;
2) SHTAJBLIUN;
3) NOBBILIEHUEM TEMIIEPATYPBI;
4) BHyTpEHHEHN SHEPIUH.
2. Peakums mpoTeKaeT caMONpPOU3BOJIBHO B TIPSMOM HaIpaBICHUH, €CIIH
1) AH<O;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpomus ABISIETCS XapaKTEPUCTUKOM
1) TEMIOTHI CUCTEMBI;
2) ODecnopsiiKka CUCTEMbI;
3) noTeHIMaNbHON SHEPTUN CUCTEMBI;
4) nBUXKEHHSI MOJIEKYJI.
4. TemnnoBoii 3¢ dexT peakuy 3aBUCUTE OT
1) TeMnepaTypsl OKpy>Karomien cpeabl;
2) naBJIC€HUS B CUCTEME;
3) HAYAJIBHOTO U KOHEYHOI'0 COCTOSIHUS CUCTEMbI;
4) myTH IPOTEKAHUS PEaKITIH.
5. B xoJe peakiuu MpouCXOIUT BBIICTICHHE Ta3a — CUCTEMa PaCIIUpPsIETCs, IPH STOM €e
1) suTpomnus ymenbinaercs (AS<0);
2) sHTanbnus yBeauuusaetcs (AH>0);
3) suTponus Bo3pacraer (AS>0);
4) BHyTpeHHss1 dHeprus ymenbuiaercs (AU<O0).
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6. s xakoit peakuu ASxp >0?
1) CaCOj3 (k)=CaO(k)+ COx(r);
2) 2S0; (r)+ O5(r)=2S05(1);
3) l2(r)+ Ha(r) = 2HI(r);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peakuus mportekaeT caMOIIPOM3BOJIBHO IpU TeMmeparype Huxke paBHoBecHOH ( T<T)), B
cllydae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakums mpoTekaeT CcaMONpPOHM3BOJIBHO TMPH TEMIIEpaTypax BbINIE TEMIEpaTypbl
paBHOBECHS B CIIy4ae €Cliu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, pEaKIHsi HE BO3MOXKHA TPH JIFOOO0H TeMIlepaType B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<0.
10. Peaknust mpoTeKaeT caMOPOM3BOJIBHO MIPH JFO00H TeMIepaType B cliydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakrusi siBII€TCS 9K30TEPMHUECKOM, €CITH
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peakuusi npoTeKaeT ¢ MOTJIOIIEHUEM TeIIa, eClu
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>0.
13. Cucrema HaxoAUTCSl B pABHOBECUH, €CIIN
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTpOonus cHUCTEMBbI MOBBIILIAETCS MPU
1) KoHAeHCcauu napa;
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2) KHNIEHUH KUTKOCTH;
3) KpUCTAJUIU3ALUH KUJKOCTH;
4) ocaxaeHHH.
15. DOHTponus cuCTEMbI yMEHbLIAETCS IIPU
1) kpucrannuzanuu;
2) MJIaBJICHUH,
3) BO3TOHKE;
4) pacTBOpPCHHH.
16. Peaxuus nmporekaer no ypasHenuto 2 HClyy + Cagy = CaClyyy + Hagy. Cxombko moneit
HCI Bcrynuio B peakuuto, eciu Boiienuioch 152,88 k/Ix Teruia?
1) 1 moup;
2) 0,25 moab ;
3) 0,5 mMob;
4) 1,5 MoJ1b.
17. DuTanenus obpazoBanuss FeO cocraBiser -265 kJk/mMoib. CKOJIBKO TeIIa BBIACITUTCS,
ecnu obpasyercsa 144 r okcupa xenesza?
1) 132,5 xJIx;
2) 530 x/I:x;
3) 677 xx;
4) 488 xJIx.
18. Cornacuo 1 cnexcrButo 3akoHa ['ecca TernoBoii 3G hexT peakum
F8203(K) +3 CO(F) =2 Fe(K) +3 COz(r) paBeH
1) AH xp = - 240,18 x/Ik;
2) AH xp = 240, 18 xJIx;
3) AHOXp = 340 x/Ix;
4y AH xp = - 226,9 k]JIk.
19. Durponus cuctemsl B xoze peakiuu NaCOjs = NaxO() + COy(ry yBenuuuBaercs, T.K.
1) oOpa3yercs ras;
2) peakiusi cCaMOIpOU3BOJIbHAS;
3) oOpasyeTrcst OKCHI HaTpus,
4) 0Opa3yroTcs iBa OKCUJA.
20. Onpenenute TemnoBoi 3¢ ekt cropanus KUIKOro CSyi 10 00pa3oBaHUsA Ta3000pa3HbIX
CO2 u SOs.
1) - 602 x]JIx;
2) 635,2 xJIx;
3) — 635,2 kJIx;
4) 602 xJx.
21. PeakmmsaNO(r) + Oa(r) =2NOy(r) mnpu CcTaHOApTHBIX YCIOBHSX MPOTEKAeT
CaMOIIPOU3BOJILHO B MPSMOM HAIMpPaBJICHHUH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 x/Ix;
3) AG = 54, 2 x]JIx;
4) AG= 58,2 xJIx.
22. Peakuus C(rpagur) + CO2(r) = 2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AG%p = - 257,4 kJIk;
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2) AG xp = 257; JIx;
3) AG’xp = 120,2 kJIkK;
4) AG%p = -120,2 x]Ix.
23. Peakuus IBISETCS SHAOTEPMHUUECKOH, €CIIU
1)AH<O0;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Ilonyuenne nunHka uaet no peakuun ZNOyy + Cipagury = ZNi) + CO(py. Ckonbko Tema
HOTJIOTUTHCS, TIpu 00pa3oBaHuu 1 T UHKA?
1) 3700 x/Ix;
2) 1500 x/1x/momb;
3) 3700 x/Ix/mMomb;
4) 3,7-10°c JI:x.
25. Ilpu oxucnenun 10,8 T cepebpa Bwimenwnoch 1,58 kJ/Dx Terura. HaiiTu sHTambmio
o0Opa3oBaHus OKcUa cepedpa AH°06P(AgZO).
1) — 20,5 xJIx/mMob;
2) 31,6 xJIx;
3) - 31,6 x/1:x/Mo0JIb;
4) 44,8 xJIx .
26. DHTanpnus 00pa30BaHUsA aMMHAaKa (AH006p(N Hs)) cocraBmser — 46,19 kJx/monb. Kakoi
0o0BeM a30Ta (H.y.) BCTYIUT B peakiiuto, eciu Boiaenutcs 18,41 kJ[x Tennorsr?
1) 4,46 x;
2) 4,46 M>;
3) 3,98 n;
4) 4,46 mo.
27. Onpenenure usmMeHenue sHeprun ['m66ca peakuun CHyqry + Iy = CHsly + Hly mpu
CTaHJApPTHBIX YCIOBUAX. BO3MOXKHO 1 MpOTeKaHUe peakluu (CT.y.)
l)AGoxp= 39,49k /1%, HEBO3MOKHO;
2) AGoxp =-39,49 k]I:x, BO3MOKHO;
3) AGOXp = -43, 8 kJI>k/M0JIb, BO3MOXKHO;
4) AG%kp = 45,5 kJIK, HEBO3MOXKHO
28. Omnpenenure u3MeHeHue 3Hepruu ['mOOca M HampaBlieHHWE NPOTEKAHUS PEAKIUU IPH
cTanIapTHBIX ycnoBUsAX. MNOsy + 2C pagur) = MNgg + 2 COyy.
l)AGoxp= 192 /I’ B 00paTHOM HanpaBJIeHUM;
2) AGOXp =— 192 x/Ix, B IpsIMOM HaIpaBJICHUU;
3) AGOXp = 384 x/I>x/MoI1b, B IPSIMOM HaIlpaBlICHUH;
4) AGOXp =—259 x/Ix, B IpsIMOM HalpaBJICHUU.
29. Peakuus npotekaeT mo ypaBHEHHIO SiOsu) + 2 Cipagur) = Sl + 2 CO(. Onpenenure
W3MEHEHHE SHTPOINH IPH cT.y. OGbscHATE XapakTep m3MeHerns AS’xp.
1) ASOXp = 360,82 Ix/K; yBesimuuBaercsi, T.K. BblJ1eJIsieTcs ra3;
2) AS’xp = 360,82 JIx/K-MOJIb yBEIMIHBACTCS, T.K. 00PasyeTcst KpeMHHiT;
3) ASOXp = - 360,82 JI)/K ymenbIIaercs, T.K. 00pa3yroTcst 6oJiee IPOCThIE MOJICKYJIBI,
4) ASOXp =0 JIx/K He u3meHseTcs, T.K. He U3MEHSETCs] KOJIMYECTBO BELIECTBA B X0/1€
pEaKINH.
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13.1.5. Tunossble 3a1aHNsA 1JIs1 KOHTPOJbHON PadoThI

KOHTPOJIbBHAS PABOTA Ne 6
Tema «XUMUYECKAS CBA3b CTPOEHUE MOJIEKYJD»

3AJJAHHUE 1

1. CocTaBuTh 31eKTpOHHYIO (hopMyiy aToMa ceneHa. Vicxoas u3 3JIeKTpOHHOHM (HopMyIbl,
OTIpeIeNIUTh MOJ0KEHUE CeJIeHa B IEPUOJUYECKON cucteme (epuo, rpymniy, HOArPyIILy).

2. PacmpenenuTh BaJICHTHBIE 3JIEKTPOHBI HEBO30YKIEHHOTO aToMa ceineHa no AO u
yKa3aTh JJI1 HUX 3HaYeHHs KBaHTOBBIX uuces. Kakum Oyzner pacnpezneneHue 3aeKTpoHoB mo AO
JUTSE BO3OYKJIEHHBIX COCTOSIHHMI aroma cejeHa?

3. Kakue creneHn OKUCIEHUs MOXKET MPOSBIIATH CEJIEH B COETMHEHUSAX ?

4. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOHUTYypamuio Monekynsl HpSe. KakoB BaneHTHBIN
YToJI B 3TOU MOJIEKyJie?

5. Yka3aTb HamnpaBjiCHUE TUIOJBHBIX MOMEHTOB CBsi3eil B Monekyne H,Se. Byner mm
MOJIEKYJIa OIS PHOM?

6. Ha ocmoBanuum meroma MO ommcaTh SIEKTPOHHOE CTpoeHHe wacTuibl Hy'.
PaccuuTaTh nopsiiok cBsizu

3AJIAHHUE 2

1. CoctaBUTh SJEKTPOHHYIO (POpPMyITy aToMma yriiepoja B OCHOBHOM M BO30YKICHHOM
cocrosHusix. Jngs AO  HeBo3OyXIEHHOTO aToMa  OMNpENeNUTh  KBAaHTOBBIE  4MHCIIA,
XapaKTepU3yIOlUe BaJCHTHBIC OPOUTAIIH.

2. IIpuBectu cTpykTypHbie hopmynbl coequneHuil yruepoga: CHy, CO,. Kakyto crenenn
OKHUCJICHUS UMEET YIIEPOJl B ATUX COCTUHEHUSAX ?

3. Kaxoit Tun rubpuauzanuu AO yriepoaa umeet mecto B coenunenuu CO,? Uemy paBeH
BaJICHTHBIHN YToJl CBS3U B JAHHOM MoJieKye?

4. Yka3aTh HamnpaBlieHUE JUIOJBHBIX MOMEHTOB cBsi3ell B Mosiekyie CO; u onpenenurs,
OyJeT 11 OHa NOJISIPHOM.

5. YCTaHOBUTBH IPOCTPAHCTBEHHYIO KOHUTypainto Monekyisl COs.

6. Ha ocnoBanuu meroga MO omnucath 37€KTPOHHOE CTPOCHHUE MOJIEKYJISIPHOTO HOHA
O," PaccunraTh HOPSIOK CBS3M.

3AJIAHHUE 3

1. Hamucatp snekTpoHHy0 (opmyiy atoMa Oepuiuids B OCHOBHOM U BO30YXKJIEHHOM
cocrosgHusx. Jns AO  HeBO3OYXIEHHOTO aTroMa  OINpeNeuTh  KBAHTOBBIE  YHCIA,
XapaKTepU3YIOIINE BaJICHTHBIE OPOUTAIIH.

2. CKOmbKO KOBAJIEHTHBIX CBfA3eH, 0Opa3oBaHHBIX IO OOMEHHOMY M JIOHOPHO-
aKIENTOPHOMY MEXaHH3MaM, MOXKET UMETh aTOM OeprLTHs?

3. Kaxkoii tun cBsi3u (MOHHBIN WM KOBaJeHTHBIN) B coenunernn BeCly? Kak uzmensiercs
JI0JIS KOBaJICHTHOM cBsi3u B psiny coeaunennii BeCl,—MgCl,— CaCly?

4. Kako#t tun rudpuamsanmu AO Gepuwiins umeer mMecto B Moiekyne BeCl,? Vkasats
HarpaBJeHUE AUMOJBLHBIX MOMEHTOB cBsi3el B Mosiekyse BeCl,. Byner nu ona mossipaoi?

5. Hanmcath 3nekTpoHHYI0 (opmyny Uit noHa Oepwimus. Kak M3MEHSIOTCS HOHHBIE
paauychl B psay MerauioB Be—Ba?

6. Ha ocnoBanuu metoga MO onucats 3J€KTPOHHOE CTPOCHHE YacTHIIbI Bey.

3AJIAHHUE 4
1. Hamucate »mekTpoHHYIO ¢GopMyily aToma Oopa B OCHOBHOM U BO30YKIEHHOM
coctossHUSX. J[1s1 HEBO30yKIEHHOTO aTOMa ONPENESIUTh KBAHTOBBIE YHCIIA, XapaKTEPHU3YIOIINE
BaJICHTHBIE OPOUTAIIH.
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2. Ilo snexTpoHHOI popmyse OOBSICHUTH MOJIOXKEHHE OOpa B MEPHOIMUECKONW CHUCTEME
(mepuon, rpymiy, HOATPYIITY).

3. Hammucatb ctpykrypHyto hopmyny crenyromux coeauHennii 6opa: BCls, BoO3, H3BOs.
VYKa3aTh cTENIEHb OKUCIIEHHsI 00pa B 3THX COEANHEHMSIX.

4. Kako#t tun rubpugmsanuu AO 6opa umeer mecto B coenuHenusx BCls? Byaer nm
noysipHoi Mostekyiia BC13?

5. Onpenenuts TUN THOPUIM3ALNMK BAJIEHTHBIX OpOMTanel aToMa yriepoja B MOJIEKYIE
HCN.

6. Ha ocHoBanuu merona MO omnucath 3JIEKTPOHHOE CTPOEHNUE M MarHUTHBIE CBOWCTBA
MOJIEKYJIBI F7.

3AJIAHHUE 5

1. HanucaTsb 31eKTpoHHYIO (hopMyiTy aTOMa a30Ta, ONPEAETUTh KBAHTOBBIE YHCIIa,
XapaKTepU3YIOIINe BaJICHTHbIE OpOUTAIIH.

2.Kakue cTeneHn OKUCIEHNs MOXKET IIPOSIBUTH a30T B coeAuHeHusx? IlpuBectu npumepsl
COOTBETCTBYIOIIUX COCAMHEHHH.

3. CKOJIBKO KOBQJIEHTHBIX CBS3€il 10 OOMEHHOMY M JOHOPHO-AaKLEITOPHOMY MEXaHU3MY
MOJKET UMETh aTOM a30Ta’?

4. Onpenenuts TpocTpancTBenHoe ctpoenne NHz m NH; . Bynyr mum mx gumonbHsle
MOMEHTHI PaBHBI HYIIO?

5. Onpenenuth TUI THOPUIM3ALMN BAJIEHTHBIX OpOuTaneil aroma a3ora B Mojekyie NHas.

6. Ha ocnoBanumn meromga MO omucaTh 3JIE€KTPOHHOE cTpoeHue MoJiekynbl Np. Kakumu
MarHUTHBIMHU CBOMCTBaMHU 00J1aJJaeT 3Ta MOJIeKya?

3AJJIAHHUE 6

1. Hanucarp saexTpoHHYIO Qopmyny aroma kuciopoga. [lo anekrponHoit ¢dopmyie
OTPENIETUTh MECTO €r0 B MEPUOJUYECKON cUcTeMme (Tpymmy, MOATPYIIY, MePUOa) U KBAaHTOBBIC
Yrclia A7 BAJIGHTHBIX OpOHTaneil.

2. Kak u3MeHsieTcs TOJISIPHOCTh U JIOJSI KOBAJICHTHOW CBs3M B coeauHeHmsx Na,O —

3. Harmucats ctpykrypHyto dopmyny monekyn HoO u HyO,? VkazaTh cTeneHb OKuCIeHus
KHCIJIOPOJIa B JAHHBIX MOJIEKYJIaX.

4. Onpenenuts Tun rudpuanzanuu  AO Kuciaopoja B MoJeKyle Boabl. byner nu ganHas
MOJIEKYJIa TOJISIPHOM?

5. B KakuxX COeTUHEHUSIX UMEET MECTO JIOHOpHO-akIenTopHas cBsi3b: POCl3, PCls, [PClg]™?

6. Ha ocrHoBanuu Meroga MO onuiuTe 351eKTpOHHOE CTpoeHue Mosiekyibl Oz . Kakumu
MarHUTHBIMHM CBOMCTBaMU 00JIaJIa€T MOJIEKYJIa.

3AJIAHHUE 7

1. Hanucatp 3nekTpoHHYIO (opMynly A aToMa Mariusi U ero uona. Ilo snekTpoHHOU
dbopMyIie ONpPEeNeIUTh MECTO €r0 B MEePHOIUYECKON cucTeMe (TpyIly, MOATPYIITy, Nepruoa) U
KBAHTOBBIE YHCIIA JJI BaJICHTHBIX OpOUTANIEH.

2. Kak u3MeHsieTcsi paiiyc aTOMOB U MeTaJUTM4ecKue cBoiicTa B paagy Na—Mg—AI—Si?

3. Ykazare tun rudpumusanun AO marnus B mosiekyie MgCl,. Byaer nu ee qunosibHbIH
MOMEHT PABEH HYIO?

4. B kakoM U3 XJIOPHUJIOB MOJISIPHOCTH U J0JIsl KOBaJIeHTHO# cBsizu Oombine: BeCly, MgCly,
CaCly?

5. Kakyro npocTpaHCTBeHHYIO CTPYKTYpy umeet mojekyiaa MgCl,? OtBer 060CcHOBATH.

6. Ha ocnoBanun metoga MO onucarh 3JIEKTPOHHOE CTPOCHUE MOHA He,". Kakumu
MAarHUTHBIMHU CBOHCTBaMH 00JIagaeT dTa yacTuia?
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3ATIAHUE 8

1. Hamucatp a5ekTpoHHYIO0 (GOpMysIy aToMma aalOMHHHUS M ero uoHa. [lo snexTpoHHOM
dopmyne ompeaeauTh MECTO €ro B MEPUOJUYECKON cHcTeMe (TpyIily, MOATPYIILY, MEPHOI) U
KBAHTOBBIE YHUCJIA JJI BaJICHTHBIX OpOUTANIEH.

2. Kakotit tum cBsi3u B coequnenun A1C13? Ykazars tun rudbpuanzanuu AO aqroMUHHS B
JTAHHOM CO€JIMHEHUH.

3.Yka3aTh HanpaBJI€HUE TUIOJbHBIX MOMEHTOB CBA3E€H B MOJIEKYJIE XJIOpUJA aJIFOMHHHUS.
Onpenenutb, OyIeT JIM OHA MOJISIPHOM.

4. B KakoM COeIMHEHHH XJIOPHIE ATIOMHHHSA WM ero (Topuiae MA0JNs HOHHOH CBSA3M
0ob11e?

5. Pacnionoxkute cnenyromue monekynsl: BCly AICI; GaCls InCls TICI; B mopsiake
YCHUJICHUS TIOJIIPHOCTH CBSI3U .

6. Ha ocHoBanuu merona MO omnucaTs 3JIEKTpOHHOE cTpoeHne MoJiekyiibl Hep. Kakoit
MOPSIZIOK CBSI3U B 3TOM MoOJIeKyJie?

3AJIAHHME 9

I. Hanucatrp ayekTpoHHYIO (OpMylly aTomMa KPEMHHS B OCHOBHOM W BO30YKIECHHOM
cocrosiHUsX. 1o s1ekTpoHHOM (opMmyne OmpenenuTh €ro MecTo B MEPUOJUYECKON CHUCTEME
(rpynny, HoArpymiy, NEpUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTaIIEH.

2. TlpuBectu ctpykTypHbIe hopmyibl coenurenuit SiHg, SiO; , H,SiO3. Kakue crenenu
OKHUCJICHHUS UMEET KPEMHHIA B JTAaHHBIX MOJICKyJIax?

3. Ykazars tun rubpuansanuu AO B Mosiekyie SiHj. Jlate cxemy nepekpoiBanus AO.

4. Bynet nu MoJeKya TUIpUia KpeMHUS TOISPHON?

5. OpuHakoBa M TPOCTpaHCTBeHHas cTpykrypa Mmojekyn CHg, SiHg, GeHs? Otser
MOTHBHUPOBATh.

6. Ha ocnoBanuu metoga MO omnucaTh 3JIEKTPOHHOE CTPOEHHE MOJIEKYIbI C; .

3AJIAHHME 10

1. Hammcate anekTpoHHyI0 (Gopmyny aroma (ochopa B OCHOBHOM H BO3OYKICHHOM
cocrosiHUsX. [lo amekTpoHHON (opMyne OmpeneinuTh MECTO €ro B IMEePUOJUYECKON CcHCTeMe
(rpymimy, HOATPYIITY, IEPUO/T) U KBAHTOBBIE YHCIIA JUIsl BAJICHTHBIX OpOUTANICH.

2. Yka3aTh MaKCUMaIIbHYIO 1 MUHUMAJBHYIO CTEIIEHU OKHUCIIeHus Ais ¢pocdopa.

3. llpuBectu cTpykTypHBIe hopMmyibl coenunenuii: PC1s, H3PO,4, POC13. Kakue crenenun
OKHUCJIeHUS uMeeT Gochop B TaHHBIX MOJEKyIax?

4. B xaxom coequnennu PHsz, POC13 nmeer mecto rubpunuzanust AO docdopa? Ykazats
THUT TUOPUTU3ALINY.

5. Bynyt nmm nonsipaeiMu Mosekyisl PCls, PH3?

6. Ha ocHoBanuu metroga MO onuiuTe 371eKTPOHHOE CTpoeHre Mouiekyibl B, . Kakumu
MarHMTHBIMH CBOWCTBaMU 00Ja/iaeT yacTuua?

3AJIAHHUE 11

1. HamucaTh 5J€KTpOHHYIO (OpPMYILy aromMa cepbl B OCHOBHOM U BO30YXICHHOM
cocrosiHUsX. Kakne cTeneHn OKUCIIEHHSI MOKET MPOSIBIISATH Cepa B COSAMHEHUSX ?

2. lIpusectu cTpykTypHbIe hopMynsl coequneHnit HpS, SOy, SO3. Onpenenure KpaTHOCTD
CBSI3M B KQXKJIOM COCTMHEHUH.

3. Umeer nu mecto rubpuamzanus AO cepsl B coequHeHusax SOz u SO3? Ykazare Tun
TUOpHUIU3AINH.

4. Yka3aTb HampaBJeHHE IHUIOJBHBIX MOMEHTOB cBs3eil B Mmosekyine SOs. byaer mm
JTaHHasi MOJIEKYJIa TOJISIPHOM?

5. Yka3arh Kakue aToMbl SIBJSIOTCS JOHOpPaMHM, a KaKHe aKIENTOpaMH B CIIEAYIOIIMX
coequuenusx: [Hz0]", [BeC|4]2'. OtBer 000CHOBATS.

6. Ha ocHoBanuu Metona MO onucath 3j1ekTponHoe cTpoerne Np'.
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3AIAHME 12

1. Hamucarp »JeKTpoHHYIO (GOpMylTy aromMa XJOopa B OCHOBHOM U BO30YKIECHHOM
cocrosiHUsX. 1o 37eKTpoHHOU (DopMyle OMpeAeNuTh €ro MECTO B MEPUOJUYECKON CUCTEME
(rpynmy, HOArpyMIy, IEPUOA) U KBAHTOBBIC YKCIIA JJIi BAJICHTHBIX OpOHUTAaJICH.

2. IlpuBecTy CTPYKTYpHBIC (OPMYJIBI M ONPEACIHTh CTeleHn okucieHus xiaopa B HCIO,
HCIO,, HCIO3, HCIO,, CI,0.

3.0npenenuTh THII THOPUIU3AIMY BAJICHTHBIX opOuTaneii xiaopa B mosiekyie HCIO. Byxer
JIM JaHHAsi MOJIEKYyJ1a MOJISIPHOM?

4 Kakyro npocTpaHCTBEHHYIO CTPYKTYpy umeer mosiekyiaa HCIO?

5. B kakom u3 coemunenuii CuCl,, CuO, [Cu(NH3)4]Cl,  aromsr memu oGpasyror
JIOHOPHO-aKLENITOPHBIE CBSI3U?

6. Ha ocHoBanuu metoaa MO onuuute 3J€KTPOHHOE CTPOCHHUE HOHA Ne*, . Kak
M3MEHMTCS JUTHHA cBA3H npu nepexose oT Nep™ x Ne,?

3ATIAHHME 13

1. Hanucare 31eKTpoHHYIO (GOpMyily aToMa Kajlbluss M ero uoHa. [lo simexTpoHHOM
dopMyJie ONpeneauTh €ro MECTO B MEPUOAUYECKON cucTeme (rpyniy, HOArpyIIy, NEepUoa) U
KBAaHTOBBIC YMCIIA JUISl BAJICHTHBIX OpOUTAaseil.

2. Kak n3MeHsieTcss TOJSIPHOCTD M JOJST KOBAJICHTHOH CBsi3U B coennHeHnsax CaS—CaO—
CaCl,; BeO—MgO—CaO?

3. Ha ocnoBanum mu3amenenus sHepruu cBsi3u Fe - O B monekynax Fe(OH); u Fe(OH);
c/enaiTe BbIBOJI, KAKOM U3 TMIPOKCUAOB B OOJIbIIEH CTENIEHH MTPOSBIsET OCHOBHbBIE CBOICTBA?

4. Bo3moxHO 1M B3aumojelcTBue Mexay monekyinamu NHiz u BF3 3a cuer noHOpHO-
aKIENTOPHBIX cBsi3eit? OTBET 00OCHYMTE.

5. OnpenenuTts TUI THOPUAN3AIMK BaJICHTHBIX opOuTasiel xiopa B Monekyinax HCIO, u
HCIO4. ByayT i1 5TH MOJIEKYJIbI MOJAPHBIMU?

6. Ha ocnoBanmnu metoga MO onumuTte s5ekTpoHHoe crpoenue monekyisl CO. Kakumu
MarHUTHBIMH CBOMCTBaMU 00J1a/1a€T 3Ta MOJIEKYJIA.

3AJIAHHME 14
3+ 2+
1. Hanucats anextponnyto ¢popmyiny aroma xpoma u ero noHos Cr™ u Cro.
2. Ilo snexkTpoHHOU (opMyse ONpeneIuTh MECTO XpoMa B MEPUOJUYECKON cucteme
(rpynny, HoArpymiy, N€pUoA) U KBAaHTOBbIE YKCIIA JJI1 BaJEHTHBIX OpOUTaIIEH.
3. Kak u3MeHsieTcs MOJSPHOCTb M A0 KOBAJCHTHOM CBs3U B coeauHeHusix CrO—
CFzOg—CFO3?
4. OnpenenuTh THII THOPHAM3ALNE aTOMHBIX OpOHTanei xkenesa B moHax [FeFg ] % u
4-
[Fe(CN)s]™.
5. Ykaxure, aTOMbl KaKHUX 3JIEMEHTOB SBISIOTCS JOHOpPaMM, a KaKHUX akIEeNTopaMu B
creayromux coenuuenusx: [BHy], [GaCI6]3'. OTBET MOTUBUPOBATE.
6. Ha ocnoBanuu metoga MO onumute snekrpoHHoe crpoenne HF. Kakumu
MarHUTHBIMHU CBOMCTBaMHU 00J1ajaeT MoJIeKya?

3AJAHHME 15

1. HanincaTh 35eKTpOHHYIO (hOpMyITy JUIsl MapraHiia ¥ €ro HOHOB CO CTETIEHBIO OKUCIICHUS
+2 u +3. Ilo 3nexTpoHHOM (hopMyIie ompeneanuTh MECTO MapraHila B IMEPUOJNYECKON cUcTeme
(rpymnity, mOArpyIIy, IEPHUO/T) U KBAHTOBBIE YUCIIA JIJIsl BAJICHTHBIX OpOuTasei.

2. Kak u3MeHSI0TCA J0JI1 KOBAJEHTHOM CBSI3M M KHCIOTHO-OCHOBHBIE CBOWMCTBA B PSAY
okcui0B Mapraniia MNnO—MnO,— MnO3?

3. Onpenenuth cTeneHb okucienus uoaa B coenuaenusx: HI, KI, HIO3;, Cly. Onpenenuts
TUIl XUMHAYECKOM CBSI3U B IaHHBIX COEIUHEHUSX.

4. Tlpuectu cTpykTypHyto (Gopmyny coeaumHenus HIOs TlonmspHoil mnm HemoJaspHOM
ABJIAETCS 3Ta MOJIEKyna?
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5. Vkaxurte, aTOMbl KaKHX 3JIEMEHTOB SIBISIOTCS JAOHOPaMH, a KakKUX aKIeNnTopaMu B
CIIEAYIOIIMX COCANHEHUSIX: [BF4]',[SiF6]2'. OTBET MOTHBHPOBATD.

6. Ha ocnoBanuu metona MO onwummre 31ekrpoHHoe crpoeHre HCl. Ykaxure kparHOCTb
CBSI3M.

3AJIAHHUE 16

1. Hammcath »37eKTpoHHYIO (opMyly TepMaHHs B OCHOBHOM M BO30YXIEHHOM
cocrosiHUsX. [1o anexTpoHHOM popmyre onpenenuTb MeCcTo repMaHus B MEPUOAMUYECKOM crcTeMe
(rpynny, noArpymiy, IEPUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTAIIEH.

2. OnpenenuTs XapakTep CBsA3M (MOHHBIA WM KOBAJIGHTHBIN) B coequHeHusax GeHy, GeOs.
[TpuBecTH UX CTPYKTYPHBIE POPMYIIBL.

3. OmnpenenuTh NPOCTpAaHCTBEHHYIO CTPYKTYpY GeHs. Ykaszarh HampaBieHue JUMOJIbHBIX
MOMEHTOB CB$I3€ii; OyJIeT JIn MOJIEKYJIa MOJIIPHOM?

4. Ykaxure, aTOMbl KaKUX 2JIEMEHTOB SBJISIOTCS JOHOPAMHU, a KakKuUX aklenTopamMu B
crenyroux coenuuenusx: [AlF4]", [GeClg]*. OtBer MOTHBHPOBATD.
5. Kak uaMmeHsiercst 3Heprusi CBSI3U B psiAy TUAPUAOB p-3yieMeHTOB [V-A rpynmnbi?
6. Ha ocnoBanuu meroga MO crenaiite BoIBo 00 ycTounBoCTH yacTull Be; u Be™,.

3AJAHME 17

1. [TpuBectu ctpykrypHbie popmynsl coequnenniit HCOOH, CH;COOH, HCOH. Yka3atb
CTENEHNW OKHWCJICHUsS Yrjepojia B JIaHHBIX COCJUHEHHUAX, KOJMYECTBO G-CBS3EH, 00pa3yembIx
Ka)KIbIM aTOMOM YTJIEpO/Ia.

2. Yxa3zatb tun rudpuamzamun AO yriaepona B TaHHBIX COCTUHEHUSX.

3. byzaer nu ananorununeiM ctpoeHue moiekyn CO,, CS;, COS? bynyT nu noiasipHbIMU
JTAaHHBIE MOJIEKYJIbI?

4. Kak n moyemy uamensiercs sueprus cBsizu B pany CF4—CCl,— CBrs—CI,?

5. Bo3moskno 1 B3aumoeiicteue Mmexxay moiekyinamu NHz u BF;3 3a cuer qonopho-
aKIENTOPHBIX CBsA3EH?

6. Ha ocnoBanuu meroga MO 00BsICHUTB, KaKasi U3 YaCTHUIl MOXKET cyliecTBoBaTh Ne;
v Ney™?

3ATIAHHME 18

1.HamucaTp 351eKTpOHHYIO (DOPMYITY MBIIIBSKA B OCHOBHOM U BO30Y>KJIEHHOM COCTOSHUSIX.
Kakue creneHu oKucieHus XapaKTepHBbI JUIs MbIIIbsKa?

2. 1o snextpoHHON (hOpMyse ONPEACIUTh MECTO MBIIIbSKA B MEPUOAMYECKOM CHUCTEME
(rpymity, MOArpyIIy, NEPUOJT) U KBAHTOBBIE YUCIA JUIsI BAaJIEHTHBIX OpOUTAJIEH.

3. OnpenenuTh IpocTpaHCTBEHHYIO CTPYKTYpy coenuHennit ASCls, AsyOs.

4. Yka3aTb HallpaBJICHHUE THUIOJIBHBIX MOMEHTOB cBsizeil B Moniekyine ASCls. Omnpenenutsb
OyZIeT U OHa NOJSPHON

5. Kak uzMensiercs sHeprus CBsi3u B psAY TUAPUAOB 3JIeMEHTOB V-A rpymnibl?

6. Ha ocHoBanuu merona MO onuiuTe 31€KTpOHHOE cTpoeHue Mosekysl BH3. Kakumu
MarHUTHBIMH CBOICTBaMU 00JIafiaeT 3Ta MoJieKyJia?

3AJIAHHUE19

1.Hamucatp 31eKTpoHHYI0 (opMyily aToma 3JeMeHTa ¢ MOopsiAKoBbIM HoMepoM 51. Kakue
CTETICHH OKUCJICHHSI XapaKTePHBI ISl JAHHOTO JIEMEHTa B €ro COSAMHEHUSX?

2. Tlo snextpoHHOU (OpMyse OMpEeAeTuTh MECTO ATOTO dBJEMEHTAa B IMEPUOJIMYECKON
cucteme (TpyImiry, MOATPYIIY, IEPUO]T) U KBAHTOBBIE YMCHIA JUIS BaJCHTHBIX OpOUTANICH.

3. OOBSICHHTD TPOCTPAHCTBEHHYIO CTPYKTYpYy Mosiekyn H,Se, SeOs. Vkazare HanpaBiieHHe
JTUTIONBEHBIX MOMEHTOB cBsizel. Onpenenutsb, OyayT JId MOJIEKYJIbI TIOJSPHBIMHU.

4. Kak uaMeHsieTcst 3Heprust cBsi3u B psay okcuaoB SO,—SeO,—TeO,—Po0,?
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5. Kak u3MeHMTCS CKIIOHHOCTb K THOPHIU3AIMH B PSAY JIEMEHTOB IIecToi rpymisl : O-
S-Se-Te ?

6. Ha ocHoBanuu merona MO onuiute 31ekTpoHHOE cTpoeHre CHy . YKakuTe KpaTHOCTb
CBSI3H.

3AJIAHME 20

1. Hamucate 5neKkTpoHHYIO (GOpMyNly TepMaHUST B OCHOBHOM H BO30YXKIECHHOM
coctossHUAX. Kakue crerneHn OKUCIeHUs XapaKTEePHBI sl TePMaHus B COCAMHEHUSX ?

2. Onpenenuth rudpuansamo AO kpemHus B coequneHnn SiF4. YkazaTh HamnpaBiieHHE
JIATIOJIbHBIX MOMEHTOB CBsA3€H. byner mu MosiekyJsia B [eJIOM MOJIIPHON?

3. [IpuBecTH XUMHYECKHE U CTPYKTYpPHBIC (DOPMYIIBI OKCUIA U THIPOKCH]IA KPSMHHSI.

4. O0OBsACHHUTD, OYeMy dHeprus cBs3u Si— O Oounbiie sHeprus cBszu C—O, a sHeprus
cBs3u Si— H menpime C—H.

5. Kakue wu3 snementoB IV-A rpynmbl SBASIOTCA HEMETaIaMHU; METAJUIaMH; HUMEIOT
MOJTYTIPOBOTHUKOBBIC MOAM(PUKAIIIU?

6. B kakoM coeIMHEHUH UMEET MECTO IOHOPHO-aKmenTopHas cBs3b: BF3, BF,, 8033‘ ?

7. Ha ocnoBanuu mMeroaa MO onumiute 351eKTpoHHOE cTpoeHue Mosiekyibl CO. Ykaxure
KPaTHOCTH CBSI3H.

3AJIAHME 21

1. Hamucatrp snexTpoHHYIO (GOpMyldy 3JeMEHTa ¢ MopsAAakoBeiIM Homepom 49. Ilo
3IEKTPOHHOU (opMyIie OMPENEIUTh €ro MECTO B MEPHOJUYECKON cucTeMe (Tpymiy, MOATPYIIY,
MIEPHUO/) ¥ KBAHTOBBIC YHCIIA JIUIT BAJICHTHBIX OpOHUTAJICH.

2. OOBsicauTh mpocTpaHcTBeHHOe crpoeHne Moiekyinbl NCl;. Vkasare HampaBienue
JIATIOJIbHBIX MOMEHTOB CBSI3€H.

3. Ilpuectu ctpyktypubie Qopmynsl coeaunenuii No,O, HNO,;, HCN. Omnpenenuts
CTEIEHHU OKHCIIEHHS a30Ta B 3TUX COCIMHCHUSIX.

4. B xakux W3 COCAMHCHHI MMeeT MecTo JoHopHO-akmenTopHas cBs3b: NH;Cl, HNOg,
NOCL

5. Ilouemy mipu nepexoze oT a3ota K ¢hocdopy npoyHocTh cBsA3M O— H cHuxkaercs, a
cBsa3u O—O yBenuuuBaercs?

6. Ha ocHoBanuu metoga MO onuiuTe 3J€KTPOHHOE CTPOSHUE MOJIEKYJIIBI

3AJTIAHHUE 22

1. Hamucate »anektpoHHyto ¢opmyny ¢docdopa. Omnpenenuts KBaHTOBBIE YHCIA,
XapaKTepU3yIOIlue ero BaJIeHTHbIE opOUTanu. AToM a3oTa miu (Gochopa MOKET UMETh OolblIee
YHCIIO JOHOPHO-AKIETITOPHBIX CBS3EH?

2. OOBSICHUTH MPOCTPAHCTBEHHYIO CTPYKTYpy MoJekyiasl PHs. Ykasare HampasineHue
JUTIOBHBIX MOMEHTOB CBsi3eil. OnpenenuTh, OyAeT JIn MOJIEKYa MOJISPHOI?

3. BynyTt 11 aHaIOrMYHBIMH 110 CBOEMY ITPOCTPAHCTBEHHOMY CTpOeHHI0 MosieKynbl PCl3z u
AlIC13?

4. Kak u3MeHseTCs MOJAPHOCTh cBsizeil B Mostekynax NHs-PH3-AsH3-SbH3 ?

5. Kak u3MeHSFOTCSl KHCTIOTHO-OCHOBHBIE CBOMCTBA TUAPOKCHIOB B psinxy As—Sh—Bi?

6. Ha ocnoBanum wmeroma MO onmmmre 53JeKTpoHHOEe cTpoeHune BeH,. Kaxumu
MarHUTHBIMH CBOMCTBaMH 00JIaJaeT 3Ta MOJIeKya?

3AJAHMUE 23
1. Hamwmcare »57eKTpoHHYIO (OPMYyITy KHCIOpOJa U OCHOBHOM H BO30YXICHHOM
COCTOSIHHSIX. MOJXKET JIM KHUCIIOpOJ, MMETh CBS3M, OOpa30BaHHBIE MO JOHOPHO-AKIEITOPHOMY
MeXaHu3my?
2. Tlpuectu cTpykTypHbIe hopmynsl coenuuenuit HoO, O3, HoO,. OnpenenuTs creneHn
OKHCJIEHUS aTOMa KUCIOPOAa B 3TUX COETMHEHUSX.
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3. Kakue u3 anementoB VIA rpymnmsl sBIAIOTCA HEMETAUIAMM; IOJIYNPOBOJHUKAMY;
MeTaJIamMu?

4. Ilouemy KHUCIOPOJ B OTJIMYME OT OCTAJIbHBIX 371eMEHTOB VIA rpynmnbel HE MOXKET
MPOSIBIISATH BBICILINE CTETIEHU OKUCIICHUS?

5. Ompe/ieuTe BeTMYMHY BATCHTHOTO yIia B HoHe BO3>?

6. Ha ocroBanuu Metoga MO omnumiuTe 3J1eKTpoHHOE cTpoeHne MoJiekyisl LiH . Vikaxkure
KpPaTHOCTb CBSI3H.

3AJAHMUE 24

1. Hamucarp »mekTpoHHYIO (opMyrny 3JeMeHTa ¢ mnopsakoBeiM Homepom 50. Ilo
AJIEKTPOHHOU (hOpMYyIie OMPEEIIUTh MECTO €ro B MEPHOJNYECKON cucteme (TPyIy, MOATPYIIITY,
NepUO) U KBAHTOBBIC YKCIIA JJIs BAJICHTHBIX OpOHUTaleil.

2. lIpusectu crpykrypHbIe opmyibl coequaennii CHy, CoHy, CoHp. Onipenenuts crenenu
OKHCJICHHS aTOMOB yIiiepoja. YKa3zaTh TUI THOPUIN3AIUH YTIIIepoia B OTUX COCTUHEHUSIX.

3. PacnonioxuTe Cienyroure MOJIEKYJbl B TOPSAJIKE YCUIIEHUS MOHHOTO XapakTepa CBSI3U
:CsF, Nal, CIF, CO, HCI, NaF.

4. byner nu nonsipHoit monekyna CH3C1? Ykazare HampaBiieHHE JAUIOIBHBIX MOMEHTOB
CBsI3€U B JAaHHOW MOJIEKYJIE.

5. ImeeT mu MecTo TOHOPHO-AKIENTOPHAS CBsi3b B MoJiekysie CO? OTBeT 000CHOBATS.

6.Kak n3meHnsiercs sHeprust CBsI3U B Py CF'- CF - CF ? OtBer iaTh HAa OCHOBAHHUHI
metoga MO.

3AJIAHHUE 25

1. Hamucatre osnextpoHHyro (opmyny 52 snementa. Ilo snexTpoHHON (opmyne
OTIPENIEIUTh MECTO €r0 B MEPHOAMYECKON cucTeMe (TPyIy, MOATPYIITY, TIEpHOJ) U KBAHTOBBIC
qucia Ui BJIGHTHBIX OpOUTaIeH.

2.B kakom U3 COeIMHECHUI UMEET MECTO sp3 -TuOpuAN3alns BAICHTHBIX OpOHUTaliel aToma
cepnl: SOs3; SO42'; 8032' ?

3. Kak u3zMeHsieTcst sHeprus cBsi3u B psiay ruapuaoB aieMeHToB V1-A rpynnsl? byner nu
aHAJIOTUYHBIM UX IPOCTPAHCTBEHHOE CTpoeHue?

4. Tlpusectu crpykrypHyto hopmyny coenuuenus SOCI,. Ykazare creneHb OKHCICHUS
cephl B JAHHOM COETUHEHUU.

5. Kakoe npoctpancTBenHoe crpoerne umeet Monekyna SOCI; ? Byner nu ona nmonsipHoi?

6. Ucnonb3ys meron MO omnucaTh 3JIEKTPOHHYIO KOH(DUIYpalui0 TeTeposiepHOM
monexysl NO.

3AIAHHE 26

1. Hanummre snexTpoHHyto ¢opmyny siaementa Ne 51. Ilo snexTpoHHO# (opmyne
OTpeeNIUTE MOJI0KEHUE PJIEMEHTA B IEPUOJNUECKON cUCTeME (IIepro/, TPYIIa U NOArpyIIa).

2. Natb cxembl nepekpbiBanust AO B monekynax No u CNS.

3. Kak usmensiercst aneprus cssizu O-H B psaay runpunon snementoB V-A rpynnsi? byner
JIM AaHAJIOTUYHBIM MX IIPOCTPAHCTBEHHOE CTPOEHUE?

4. TlpuBectu ctpykrypuyio dopmyny coenunenus NOCI. Yka3aTh cTeneHb OKHCICHUS
a30Ta B JAaHHOM COE/IMHEHUHU.

5. Kakoe npoctpancTBeHHOe cTpoeHne nmeer Mosiekysna NOCI? byner nu ona nonsipHon?

6. Metogom MO onuiute cTtpoeHne MoJekyssspHoro nona O, . Onpenenure nopsaok
CBSI3M B IaHHOM YaCTHIIBI.

3AJJIAHHUE 27
1. Hanmcatp 31neKTpoHHYIO (OpMYJIy HMOJa B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUSIX.
Kakwue cTerneHn OKUCIIeHUSI MOKET HMETh MO B CBOMX COSTUHEHHUSIX ?
2. [TpuBectu cTpykTypHbIe hopmynsl coeaunenuii HIOs, Gely, Pls.
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3. VYka3zarh HampaBlieHHE IUIOJILHBIX MOMEHTOB cBsizei B Mmojekynax Gely, Pls
Onpenenuts OyayT JU TaHHBIE MOJIEKYJIbI TOJSPHBIMU?

4. Kak u3MeHseTCsl 3JEKTPOOTPUIATEIbHOCTh TajoreHoB B pany F —Ac? Kakue wu3
3JIEMEHTOB JIAHHOM MOTPYIIIIbI SIBISIOTCS TUIHYHBIMUA HEMETAJIaMu?

5. Kakoe npoctpanctBenHoe crpoenune umeet mosekyna Clls? Kakoi tun ruGpuausammu
aTroMa xJjopa?

6. MerogoM MO onumure cTpoeHue MoJekyispHoro uoHa Hp.  Kaxumm
(mapamMarHUTHBIMU WJIM TMAMarHUTHBIMH) CBOICTBaMM 00J1afaeT JaHHAs yacTuia?

3AJIAHHME 28

1. Hamucarp osnekTpoHHYIO0 ¢opmyrny 25 osnemenrta. [lo snekrpoHHOU Qopmyre
OIPENIeIUTh €r0 MECTO B IEPUOJUYECKON cucteme (rpyIiy, MOArpYyIMIly, NEpHOA) U KBAaHTOBbIE
qucia Ui BJICHTHBIX OpOHUTANICH.

2. Kak u3MeHIOTCS KUCJIOTHO-OCHOBHBIE CBOMCTBAa B POy OKCHIOB Mapranuna MnO—
MnO,—Mn,07? Hamummre (opmMyiasl COOTBETCTBYIOIIMX THIPOKCHAOB. Jlaiite CTpyKTypHBIE
(bopMyIbl COeIUHEHUH.

3.YKakuTe HampaBIeHHE JUIOJIBHBIX MOMEHTOB CBs3€ii B YyKa3aHHBIX OKCHJAX.
Onpeznenute NOISAPHBI U JAHHBIE MOJICKYJIbI?

4.IloueMy MU3MEHEHUE CBOMCTB B psly d-3JIEeMEHTOB NMPOMCXOJUT B MEHbIIEH CTEIEHHU,
4eM B pALY P-3JIEMEHTOB?

5. YcranoBute npocTpaHcTBeHHY0 KoHpurypaiuioo SO,Cl,. Kakoit tun ruGpuausamn
UMeEET cepa B JaHHOM MoJeKyie?

6. Meronmom MO onumuTe CTpoeHrne MOJIEKYIbl HyS.

3AJAHMUE 29

1. Hanincatp 3neKTpoHHYI0 (OPMYITy CypbMBbI B OCHOBHOM U BO30YKI€HHOM COCTOSTHHSIX.
Kakwue crerneHu OKHCICHUSI MOXKET MPOSIBIISITh CypbMa B CBOMX COCTUHEHUSX?

2. B xakom coequnenun H3AsSO3 unmu H3ASOy4 sneprus ez AS —O MmeHble; Kakas
Kuciiora 0ojiee CUILHAS.

3. Kak u3MmeHsercs MOJSPHOCTH CBSI3U B XJIOpHUIAX AJIeMEHTOB V-A Tpymibl OT a3oTa K
BucMyTy? Kak W3MEHSIOTCS KHCIOTHO-OCHOBHBIC CBOWMCTBA THAPOKCHIOB B PSy ITHX Ke
3JIEMEHTOB?

4. IpuBectu CTPYKTYpHYIO opmyny coequneHus SPH;. OnpenenuTsh NpoCTpaHCTBEHH YO
CTPYKTYpPY MOJIEKYNbl. YKa3aTh HaIpaBlIeHUE TUMOJIHHBIX MOMEHTOB cBsi3ell. OmnpenenuTs, Oyaer
JI1 MOJIEKYJIA TIOJISIPHOM.

5. Kak u3mensiercst sHeprus cssizu D-H ruapunos AsHz—SbH;—BiH3?

6. Ha ocHoBanuu metromga MO ompeaenuTe mOpsI0K CBS3U B MOJICKYJIE.

3AIAHUE 30

1. Hanncatp 3neKTpoHHYI0 (pOpMysy Teutypa B OCHOBHOM M BO30YXJICHHOM COCTOSHUSIX.
Kakwue crerneHu OKHCICHUS MOXKET MPOSIBISITh TEJUTYP B CBOMX COCTUHEHUSX?

2. [IpuBecTtu cTpyKTypHBbIE POPMYIBI OKCUAA U THAPOKCcHaa Temmypa (+6). Kak
WU3MEHSIOTCSI KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB 3JIEMEHTOB B psigy S—Te?

3. VYkazaTh HampaBlieHHE IUMOJIBHBIX MOMEHTOB CBs3eil B Mosekynax HpTe, TeOgs
Onpenenuth OyIyT JU TaHHBIC MOJICKYJIBI TIOJIAPHBIMU?

4. Kak wu3MeHsieTcs AJIeKTPOOTPHUIIATEIbHOCTh B psny 3ieMeHToB S —P0? Kakue wus
9JICMEHTOB JIAHHOW TIOJATPYIIIBI SBJSIOTCS THUIUYHBIMH HEMETAJIaMH; METaJUIaMH; HMEIOT
MOJTYTIPOBOTHUKOBEIE CBOMCTBA?

5. Kakoe mpocTpaHCTBeHHOE CTpoeHHe MMEIOT MoJiekyiasl HoTe u TeOs? Bo3moxna nu
TUOpUAM3AISI aTOMOB TEJUTypa B JaHHBIX MOJEKyIax ?

6. [locTpoiiTe sHEPreTHUECKyI0 JuarpaMmy MOJIEKYJISIpPHBIX opOuTanei s yactuil: Fy u
F',. Kakas gactuua sBisiercst 6ojiee CTaOMIbHOM , nouemy?
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14. IPUJIO)KEHHUE. TunoBble KOHTPOJbHbIC 3aJaHMS WJIHM HHbIe MATEepHAJbI,
HeoOXoaMMble VISl OUEHKH 3HAHWUW, yMeHMiH, HAaBBIKOB M (WJIH) ONbITA B Xoje
NPOMEKYTOYHOM aTTeCTALMH N0 JMCHUIIHHE

OK3aMeH IMPOBOAUTCS B YCTHO-IMCbMEHHOW (hopMe IO BceMy Marepualy HU3ydyaeMoro
Kypca « XUMHUI»

buner ns 3x3aMeHa COOEpKUT 5 BOIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETbHI

Kageopa NIBInX BUJET N1

JMucuuniuna XUMHAA

1. OcHOBHBIE 110JIOKEHUSI KBAHTOBO — MEXAHUYECKON TEOPUH CTPOCHMSI aTOMa
2. Paccuuraiite TemnepaTtypy, Ip1 KOTOPOH BO3MOKHO BOCCTAHOBJIEHUE LIMHKA
Zn0O + C(rpadut) = CO + Zn.

VYKakuTe HarpaBiIeHUE CMEIICHNS PaBHOBECHS IIPU BBEACHUM KaTaanu3aTopa; MOBBIIICHUN
JIaBJICHMSL.

3. CocTaBbTe CXEMy IEKTPOIN3a BOJHOTO pacTBOpa OpoMHJia Maruus ¢ MHEPTHBIMU
JJEKTPOAAMH.

4. Boruncnute pH 0,2 M pactBopa cepoBOJOPOIHOM KUCIIOThI, yYUTHIBAsl TOJIBKO IEPBYIO
CTYIIEHb AUCCOLUALINH.

5. Kak u3MeHsTCS TUTOJIbHBIE MOMEHTHI ciienyromux moiekyin: HyO, HoS, Hy Se m HpTe.

Kageopa IIBIduX BUJET Ne2

Hucuyunauna XuMust

1. DHeprus akTUBalMM , aKTUBUPOBAHHBIN KOMILJIEKC . Y paBHEHHE AppeHuyca.

2. MetosoM nonypeakiuii mogoepute Ko3pPUINEHTHI, YKaKUTE OKUCIUTENb U
BOCCTAHOBUTEINb. BO3MOXKHO 11 caMONPOU3BOJIbHOE IPOTEKAHUE PEAKLIUU B IPSIMOM
HaIpaBJICHUN ?

NaBr + H, SO4 ==Br, + SO, + Na ,SO4 + H, O

3. CocraBbTe 31EKTPOHHYIO (hopMyIly aTOMOB 37eMeHTOB 1 VA rpynmbl. YKaxure
BaJICHTHBIE 3JIEKTPOHBI U paclpeaesuTe UX 0 aTOMHbIM opouTtansam. Kakue crenenn okucnenus
XapaKTepHBI /U1 JaHHBIX 31eMeHTOB? Kak nu3MeHseTcs BOCCTaHOBUTENIbHAS CIIOCOOHOCTh aTOMOB
B ATOM moarpymre?

4. Onpenenure [1P ¢pTopuaa kambpiys , eciiv B OAHOM JUTpe Bojbl pacTBopsiercs 0,0157 r

COJIH.
5. Kak u3MeHHTCS TUNOIbHBIM MOMEHT CBS3H B PAY CIEIYIOIIMX MOJIEKYII:
H,O, H, S, HoSe , H,Te?
Kagpeopa IIBEInX BUJETNe 3

JMucuunauna XuMus

1. Monnas cBs3b. Ee ocoGeHHOCTH.

2. Jlnsa ransBanuueckoro snementa Pb / Pb*?//Cu *? / Cu 3amummre KaTOJHBIA U aHOIHBIA
MIPOIIECCHI, YyPaBHEHHE TOKOOOpa3yroIiei peakiuu , paccuutaiite 3/1C.

3. s peakuuu CO(r) + Cly (1) = COCl; (1) onpenenute Temreparypy paBHOBECHS U
HaIpaBJICHUE CMEIICHUS] PABHOBECHS TIPH YBEIIMUCHUH JIABIICHUS; TEMIIEPATYPHI.
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4. Kakue u3 mepeuucieHHbIX coner moasepratorcs rumponusy: LICI, KNO, Na,COs.
CocraBbTe YpaBHECHHUSI THIPOIIU3A.

5. KonngecTBo 37€KTPOHOB Ha BAJICHTHBIX OPOMTAISIX PaBHO 7, a CyMMapHBIA CIUH 2,5.
Onpenenure Tpymmy 3JEMEHTa B MEpUOAMYECKOr cucteme. K MeTamiam wim HeMmeTaiam
OTHOCHTCS JIAaHHBIN DJICMEHT ?

Kagheopa I1BIduX BUJET Ned

Hucuunauna XuMus

1. Buytpennsis sHeprus, padota u temora. [IepBblif 3aK0H TEPMOAMHAMUKN. DHTAIBIIHS.

2. MetogoM mnoaypeakuuid mnoadepute Ko3((QUIMEHTHl, YKaKUTE OKHUCIUTENb W
BOCCTaHOBUTEb.

K,Cr,07 + HCI ==ClI, +CrCl3 + KCl + H, O

3. Beruncaure pH 0,01 M pactBopa ruapokcuaa Kajius, CUdTas AMCCOLUALINIO TIOJTHOM.

4. Kak mnporekaer KOppo3Ms XPOMHUPOBAHHOIO CTAJbHOIO H3JENIUSA C HapylIEHUEM

MOKPBITUS B KUCJION CPEJIE, 3alUIINTE KOPPO3ZUOHHBIE TPOLIECCHI.

5. PaBHoBecue B romorenHoit cucreme. 4HCI + O, = 2H, O + 2 Cl ; ycraHOBHIOCH ITpH
creayrommx kourentpanusx [HCI] = 0,25; [0,]=0,3; [H.0] = 0,2; [Cl;] = 0,2 (momab/m ).
BbluncnuTe KOHCTaHTYy pPaBHOBECHS M YKa)XXMTE HAIpaBJI€HHE CMELIEHHs PAaBHOBECHs IpU
YMEHBIICHUH JIaBJICHUS, BBEICHUH KaTaIM3aTopa.

Kageopa I1BIduX BUJET N5

Hucuyunauna XuMust

1. CrpoeHrne MHOTOIICKTPOHHBIX aTOMOB. [lOpSIOK 3amoHEHHUS SHEPreTUYCCKHUX

ypoBHel u noaypoBHei. [IpaBuio KiteukoBckoro, 3anpet [laynu, npaBuio ['yHnia.

2. Yepes pactBOop cyinbdara kaaMus mnpomnyiieHo 25A4 snexktpuyectBa. [Ipu sTom Ha

KaToJie BbIACTIIIOCh 42,5 T MeTasuia. PaccunraiiTe BEIXOI IO TOKY.

CocTaBbTe cXeMy IEKTPOJIH3a ¢ HHEPTHBIMU JIEKTPOIaMHU.

3. ns peakuun CHy (1) + 2H, S (1) == CS; (k) + 4H, (T) ompeaenuTs TemnoBoii 3¢ dekT ,
Mpe/cKa3aTh HW3MEHEHHWE OJHTPONHWH, yKa3aTh HAIpaBJIICHWE CMENICHUS pPaBHOBECHS TIPH
YBEJIMUEHUH JIaBIICHUS; IOHWKEHUH TeMIIePaTyphl.

4. CmemmBaro nonapuo pactBopsl: 1) NaOH + HNOj3; 2) K,CO3; +HCI; 3) CuSO,4 + KOH.
YKakuTe MPUYMHY MpOoTeKaHus peaknuu. COcTaBbT€ MOJEKYNISIPHBIE M WHHO- MOJIEKYJISIPHBIE
YpaBHCHHS.

5. Kak uzmenurcs cumia KUcnoT B psagy : HaS — HpSe — HpTe ?

Kagheopa 11bInX BUJET N6

Hucuuniuna XuMus

1. KoBanentHast cBsi3b. OO11Me MOHATUS. MexaHN3Mbl 00pa30BaHusl KOBAJICHTHOM CBSI3U.

2. Ha ocHOBaHMM CTPYKTYpbl BaJEHTHBIX SJEKTPOHOB 3d°4s ! YKQXNATE BO3MOKHBIC
creneHn okucieHus. Kakue 3HaueHMsT WMMEIOT  KBAHTOBBIE 4YHCIA YKA3aHHBIX BaJCHTHBIX
AIEKTPOHOB?

3. TlopGepute KOX(PPUIMEHTH METOJIOM HMHHO- 3JEKTPOHHBIX YpPAaBHEHHMH. YKaXHUTe
OKHCIIUTENb U BOCCTAHOBUTB.

CrCl 3 + KMnO 4 + KOH = K;CrO4 +Mn0O;, + KCI + H, O

4. nst peakuun 2Fe (1B ) + 3H, O = Fe; Oz (B ) + 3 Ha (1) onpenenuTs BO3MOXKHOCTD
CaMONPOU3BOJIBHOTO MPOTEKAHUS TPU CTAaHAAPTHBIX YCIOBUSX. 3anucarh Beipaxkenus: Kp u Kc.

5. Berarcante MOJISIPHYIO KOHIICHTPAIIMIO HAChIIIeHHOTo pacTtBopa Pbl, TTP = 1,1.10'9 .
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Kagheopa I1BIduX BUJET Ne7

Hucuunauna XuMus

1. Teopust Tubpuan3zanuu. HanpaBaeHHOCTh U KPaTHOCTh XUMHUYECKOW CBSI3U.

2. Paccumraiite 3JIC rambBaHUYECKOTO JJIEMEHTA, COCTOSAIIETO M3 JIBYX
BOJIOPOJHBIX 3JIEKTPOJOB, IOTPYKEHHBIX B pacTBOphI ¢ pH 2 u 4.

3. Jna peakuuu 2 CHy ) = Co Hy(ry + 2Hz onpenenure Temneparypy, Ipu KOTOPOi
HAauMHAETCs peakuus. 3anuiuTe Marematudeckoe BelpaxkeHue Kc um Kp. PaBHbI 11 aTn
KOHCTAaHTEI?

4. Ha ocHOBaHMM BaJE€HTHBIX OJJIEKTPOHOB OMNpPEAETUTE MECTO JJEMEHTa B
MEPUOUYECKON CUCTEME 352 3p4, VkaknuTe BO3MOKHBIC CTEIICHH 3TOI0 3JIEMEHTA.

5. Boluncnure crenens quccounanuu 1 pH 0,5 M pactBopa yKCyCHOM KHUCIOTHI,
ecm K= 1,8 .10,

Kagheopa 11bInX BUJET Ne8

Hucuunauna XumMns

1. Cita0ble 3JeKTPOHTHI, CTEIICHb U KOHCTAHTa AUCCOManuy. 3akoH OcBalb/a.

2. CMeluBao onapHo pacTBOPHI:

1) NaOH + HNOg; 2)CuSQO,4 +KOH; 3) HCI + K,CO:s.

CocraBbTe MOJEKYIISIPHBIE U MHHOHO- MOJICKYJISIPHBIC YPAaBHEHUSI BOBMOXKHBIX PEAKIIUA.

3. Onpenenurte TeMnepaTrypy Mnpu KOTOPOU BOSMOXKHO Pa3JI0KEHHUE COMU

MgSO, (k) = Mg O(x) + SO 3 (T).

3anumure mateMatuueckoe Boipaxkenue Ke u Kp nmsa nannoit peakuuu.

4. MetogoM mOmypeaknuid Mox0epuTe KOIPQPUIMEHTHI, YKAKUTE OKUCIUTENh U
BOCCTAHOBUTEIb

KMnQO4 + H,05 + H,SO4 = MNSO 4+ Ky,SO,4 +0, +H5 O.

5. Kakue 3HaueHHs] UMEIOT KBAHTOBBIE YHCIIA, XapAKTEPU3YIOIINE BATIEHTHBIE SJIEKTPOHBI B

aToMax dJIEMEHTOB C OpsAIKOBbIM Nel7 u 25.

Kagheopa IIBIduX BUJET N9

Hucuyunnuna XuMust

1. PactBopbl. CriocoOb! BbIpaK€HUSI KOHIIEHTPALlUU pacTBOPOB. V3MeHeHue 3HTanbnuu 1
SHTPOIHH CUCTEMBI IIPH PACTBOPEHUH.

2. CocTaBUTh CXEMy DJJIEKTPOJM3a BOJHOTO pAacTBOpa HMOIWAA Kajdus W WHEPTHBIMHU
AIIEKTPOIAMH.

3. B kxakoM psy M3MEHEHHE 3HEPrMM HOHU3ALWU MPOUCXOTUT B OOJIBLICH CTENEHU U
nouemy: Li- Be- B-C-N —-O —F-Ne: Li-Na—K - Rb- Cs.

4. st peaknun 2H,S (1) + 302(r) = 2H,0 (k) + 2 SO, (r) onpenenuTh BO3MOXHOCTh
CaMOIIPOMU3BOJIBHOTO NTPOTEKAHNS peakluu npu cT. y. He nmpousBozas pacuera, mpenckasaTb 3HaK
Sxp. Ykaxute HampaBlIeHHWE CMEUICHHS DPABHOBECHS B JaHHOH CHCTEME MpPH YMEHBIICHUU
o0beMa; yBennueHnH KoHIeHTpauuu SO,

5. Pacnonoxute BeliecTBa B MOPsAKe YObIBAHUS MOHHOTO XxapakTepa cesi3u: MgF, ,CsCl,
CO, BeCl,,NaF, HCI, FCI.
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Kageopa 1IBInX BUJET Nel0

Hucuuniuna XuMus

1. ducconmanus Boasl. MonHoe npousBeaeHue Boabl. Bogopoansiit mokaszarens(pH).

2. Tlouemy koBasieHTHOCT, He paBHa 1, a KoBaJIeHTHOCTh Be, Takke uMmeromero Ha
BHEIIIHEM CJIO€ 2 JJIEKTpOHa, paBHa yeThipeM? Yemy paBHa MakCHMalbHas KOBAJICHTHOCTb
3JIEMEHTOB BTOPOTO nepuoja’?

3. Jlns rameBanmdueckoro snementa Pb| Pb*? | Cu™ (0,1 M ) | Cu paccuurars JJIC,
3anucaTh KaTOIHBIN U aHOJIHBIN MPOLIECC, YpaBHEHHE TOKOOOPa3yIoleil peakiniu.

4. Ha ocHoBanuu 3akona ['ecca onpeznenute nepexos rpadura B anmas, eciau C (rpadur) +
O2(r) =CO2 (1) AHozgg = -393k/Ix/moib C (ammaz) + Oz (1) = COy(T) AHozgg = - 395 kJIx/ MoIIb.

5. Paccuuraiite koHcTanty paBHoBecus ais peakuuu PCls(r) = PCls(r) + Cl; (1) ecnu k
MOMEHTY paBHOBecus mpopearupoBaiio 54% PCls(r), ucxomHas KOHIEHTPAIMS KOTOPOTO
2 MOJIB/II.

Kageopa IIBIduX BUJET Nell.

Hucuyunauna XuMust

1. DHTpONHUS NPOCTHIX U CIOKHBIX BEIIECTB. JHTPONHIHBIC AHATPAMMBbl MHINBUIYAIbHBIX
BeiecTB. PakTophl, BIUAIOLINE HA U3MEHEHUE SHTponuu. PacueTsl sHTponuu.

2. Onpenenute pactBopumocts Be(OH), , ecm TP = 6,3. 10 %,

3. Hnsa peakuuu C (rpadut) + CO;, (1) =2CO (r) ompenenute TermioBoi 3hQexT; kKak
BIMSIET TMOBBIIICHUE TEMIIEPAaTyphl W JaBJICHUS Ha CMEIICHHWE pPaBHOBECHS IIpollecca; Ha
SHTPOIHUHU.

4. Vxaxure THUN THOpPUAM3ALMM BAJICHTHBIX OpOUTalel UEHTpalbHOIO aToMa,
HPOCTPAHCTBEHHYI0 KOH(MUTYPAaIlMI0 COCIAMHEHHH, HaIpaBlICHUE IUIOJIbHBIX MoMeHTOB BCls,
CS,.

5. CocraBbTe cxemy a3JekTponu3a BogHoro pactBopa MQCl, BennumHy KOHCTaHTBI
paBHOBECHS.

Kadheopa IIBIduX BUJET Nel2.

Hucuyunnuna XuMust

1. Xumunyeckoe paBHoBecue. Koncrantel paBHoBecus. Csszb Kp u Ke.

2. MeTonoM MOHHO- »JIIEKTPOHHOro OanaHca mnondeputTe KO3((UIMEHTHI, KaXHUTe
OKHUCJIUTEIh U BOCCTAHOBUTENb, OIIPEIEINTE HApaBIeHHE IPOTEKaHUsI ITpoLiecca

I, + KOH = KIO;3 + Kl + H,0.
3. B kakoM 13 coelMHEHUH CBsA3b OO0JIbIIE BCETO MPUONINKAETCS K MOHHOU
Ca3 N, Ca3 P,, Ca3 AS 5, Ca3 Sb 2.

4. AnroMuHUEBas TJIACTUHKA B KOHTAKTE C YKEJIE3HON HAaXOIUTCA B MOPCKOM Boje. C Kakoi
JENOJAPU3ALUEN IPOTEKAET KOPPO3Ms? 3allUIINTE YPABHEHUS PEAKIIUIL.

5. CocraBbTe dneKkTpoHHYIO (opmymy osmementa Ne 34, Ha ocHoBanuu Qopmyiibl
OIPEAEINTE MOJIOKEHUE FIIEMEHTA B IEPUOANUECKON cUCTEME (TIEpUOJ, TPYIINA, IOATPYIINA).

Kagheopa I1BInX BUJE T Nel3.

Jucyunauna XAMHUS

1. T'eTreporeHHoe paBHOBECHE B pacTBOpax 3JIEKTpoiUTOB. [IponsBenenne pacTBOPUMOCTH.
VYcioBust 00pa3oBaHus U paCTBOPEHUS OCA/IKOB.
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2. IlpuBeaure CTpyKTypHBIE (POPMYIIBI COCTMHEHUN yIriiepoaa:
Cz Hp, CO2, HCOH, CH3 COOH

3. dns peakuuu CO () + Cly (r ) = COC | (1) onpenenute Temeparypy, Ipu KOTOPOH
CHCTEeMa HAaXOAMTCS B TEPMOAWHAMUYECKOM pPABHOBECHM. YBEIWYHUTCS WIM YMEHBUIUTCS
KOHCTaHTa DPABHOBECHS NpPU YBEIWYCHHUU TEMIIEPATyphl; KyJa CMECTHUTCS paBHOBECHE MpU
HOBBIIICHUH TEMIIEPATYPHI.

4. MetogoM modypeakiuid mondepute KOI(P(OUIHMEHTHI, YKWKUTE OKHUCIUTENb H
Boccra”osurels Zn + KMnO 4 + H,SO4 = ZnS0O,4 + MnSO 4 + Ko,SO4 +H,0.

5. OOBsICHUTE TTOYEMY YHEPIHsi HOHU3AIMH TIEPBOTO IEKTPOHA KHCIOPOAa MEHBIIE, YeM
y a30Ta, a SHEPrus HMOHU3AIMK BTOPOTO 3JEKTPOHA KHCIOpoJa OONbIEe SHEPrHMU HMOHHU3ALUU
BTOPOTO AJIEKTPOHA a30Ta.

Kagheopa I1BIduX b UJIE T Neld.

Hucuunauna XuMus

1. OKucCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHH OKHUCICHHs, OKHCIUTEH,
BOCCTaHOBUTENU .THUIBI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii. CocTaBieHue ypaBHEHHIA
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

2. Jlna peakmmuu ZnO (1) + SOz (r) = 2ZnSO4 (T) ompenenute BO3MOXHOCTh
CaMONPOM3BOJILHOTO MPOTEKAHUSI PEeaKkIuu Tpu cT.y. 3anumute Boipaxkenus Kp u Kc; n xakom
HAIPaBIIEHUU CMECTUTCS pPaBHOBECHE TMpollecca MPH YBEIMYEHUM MAacChl OKCHIA  IUHKA;
BBEJICHUHU KaTaJM3aTOPa; YMEHBIICHUN J1aBJICHUS?

3. Paccuurate pH pactBopa B 100 M1, koToporo conepxutcs 0,4 r NaOH.

4. OnuImuTEe METOIOM MOJIEKYIISAPHBIX opOuTaneii o6pasopanue cssu Hy u Hy ™.

5. Kakast opOutanp umeet Oonbine pasmepsl u mouemy 1S C umu F?

Kagheopa 11bInX BUJIE T Nel5s.

Hucuunauna XumMns

1. Camomnpou3sBosibHbIe TNpolecchl.. DHeprus ['mdbca u HampaBlIeHHOCTh XMMHUYECKHUX
peakuuid. Pacuer »Heprum I['mb0Oca. BnmsiHue Temmneparypbl Ha HalpaBlIEHHE XHMHUYECKUX
peaKuuu.

2. Paccunraiite DJIC KOHIIEHTPAIIMOHHOTO TajlbBaHMYECKOIO AJIEMEHTA, COCTOSILEro U3
JIBYX BOJOPOIHBIX JIEKTPOJOB, IOTPYKEHHBIX B pacTBOpbl c pH2 n 4. .

3. OnummuTe ANEeKTPOHBI, COCTOSHHUE KOTOPBIX XapaKTepu3yeTcsl CJEeNYIOIIUMHU
KBaHTOBBIMHM unciamMu: N=31=0m=0;n=31=2m=1.

4. CoctaBbTe MOJICKYJISIPHBIC M HOHHO-MOJICKYJISIpHBIC YpaBHeHUs Tuaposm3a coneir AlCl;
u NaNO:..

5. OOBsCHHUTE pa3uyue B MPOCTPAHCTBEHHOM cTpykType Mosiekya NH3z u BCI .

Kadeopa IIBIduX b U JE T Nelé.

Jucuunauna XuMus

1. l'anpBannueckuii snemeHT Hanwmans — SAxoou. J]C raqpBaHHYECKOTO 2JIEMEHTA.

2. KoGanst obGpayer msa mona Co*> u Co™ . Hukens obpasyer non Ni *2 Hou Ni*
HeycTouuB. Kak 310 00BsICHUTE?

3. Beruncauts crenens auccounuanuu 1 pH 0,5 M pactBopa yKCYCHOM KHCIIOTBI, €CIIH
Kn=1,8.10".

4 Jna peakuuu C(rpadur ) + 2H,O(r) = CO, (r) +2 Ha(r) BO3MOXHOCTH
CaMOIpoM3BOJIbHOrO TpoTekanus mnpouecca npu 1000K. DHTanbNUMHBIA WM SHTPONUUHBINA
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(dakTOpBl OMpENeNsAIoT HalpaBlieHHEe MPOTeKaHWs Mpolecca B JAHHBIX YCIOBUAX? YKaxuTe
HamnpaBJIeHHE CMEMICHUS paBHOBECHS pEAaKIHUH I[PH IOBBIIICHUH aBICHHS, YBEIWMYCHHUU
KOHHCHTpaHHI/I BOJBI.

5. B Kakux MOJIEKyJla © HOHAX MMEET MECTO sp3 —ruOpuaM3anns BaJCHTHBIX OpOuTaei
atoma yriepona COp, COZ'g, CoHg ?

Kagheopa I1BIduX BUJET Nel7.

Hucuunauna XuMus

1. 'unponus comneit.

2. OnuHKOBaHHAs M OMEJIHEHasl >KeJe3HbIe IIACTHHBI HAXOIATCS BO BIAXKHOM BO3AYXE.
CocTaBbTe CXEMBl KOPPO3HOHHBIX 3JEMEHTOB M 3alMIIUTE YPaBHEHUS IPOTEKAOLIUX
IIPOLIECCOB.

3. VYkaxure TUN TUOPUAM3ALMU BAJICHTHBIX OpOWUTANEl LEHTPAIBHOTO aroMa |
MPOCTPAHCTBEHHYIO CTPYKTYpY coeauHenuii BeF; u CF 4

4. 1, (r) +HpS (r) ==2HI (r) + S(T) ompenmenuth TeMmepaTypHbIii 3QQeKT peaxym;
cocraBuTh Beipaxkenue Kp u Kc .byner nu Kp pasno Kc?

5. Ilouemy sHeprus MOHU3AIMH NIEPBBIX BAJIEHTHBIX AIEKTPOHOB SIBJSETCS CaMON HU3KOM?

Kagheopa IIBIduX b UJE T Nel8.

Hucuyunauna XuMust

1. Tlonsitue 00 BIEKTPOJIHBIX NOTEHIHAIAX. MeTauIM4ecKue SJICKTPOJAbl YpaBHEHUE
Hepncra.

2. JInsg mepedrclIeHHBIX MOJICKYN YKaKHTE THI THOPUIAM3AIMN BAJICHTHBIX OpOUTANCH
LEHTPaJIbHOTO aToMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COCIMHEHUS W HAIpaBICHUE AMUIOJIbHBIX
MOMEHTOB cBs13u: BeFo u BeF24.

3. [NonGepure KO3PGUIMEHTH HOHHO-MOJCKYISIPHBIM METOJOM YKAXKUTE OKUCIUTENh U
Boccranosurens K>S + KMnO, + H,SO, =S + MnSO,4, + K>SO, +H,0.

4. Nnsa peakuun  2PH3(r) + 4 Oy(r) = P2 Os (1) + 3 H2O(T) onpenenute BO3MOXHOCTh
CaMONPOU3BOJILHOTO MPOTEKAHUsI MPOIEcca MPH CT. y.; KaK WU3MEHSETCS SHTPOIMHMS TpoIecca, C
YeM 3TO CBA3aHO. B KakoMm HampaBlIeHMHM CMEILAETCs paBHOBECHE Ipoliecca MpU MOBBIILICHUH
JaBJICHUS, TIPU YMEHBIIICHUH KOHIICHTPAIMK KUciaopoaa?

5. Omnpenenute pH, crenenp auccounanuu U KoHueHTpauuto wuoHoB OH ~ B 0,1 M
pactBope HCN.

Kadeopa IIBIduX b UJET Nel9.

Hucuyunnuna XuMust

1. I'a30BbI€ 2n€KTPOABI, BOIOPOAHBIN U KMUCIOPOAHBIN MIEKTPOoAbl. lloTeHIManb! ra30BbIX
ANEKTPONOB. YpaBHeHue HepHera.

2. Kak u3MeHsieTcs CpoACTBO METAIIJIOB K CEpeE:

Fe +S =FeS Co+ S=CoS Ni+S=NiS.

OTBeT Ha OCHOBETEPMOJMHAMHUYECKHNX JaHHBIX.

3. Umeercs psin coenunenuii 6epusi: BeCl ,, {Be(OH),}*, {Be(H2 O) ¥* Onpenenure TUI
CBS3M U €€ MEXaHU3M; FMOpUAM3AINI0 [IEHTPAIbHOIO MOHA U CTENEHb OKHUCIIEHUs Oepuiuius B
KOKIOM W3 TPUBEICHHBIX BbIIIe coequHeHHs. KakoBa MTpOCTpaHCTBEHHAs KOHQPUTYpalus
YKa3aHHBIX COCTUHECHUM.
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4. Onpenenure TOMOTCHHOW WJIM TETEPOTCHHOM SIBIIAECTCS JlaHHAs PEAKIUS; 3alUIINTE
Marematuueckoe Boipakenre Kp u Kc. bynyt i1 onu paBHbI? YKaXUTe HanpaBiIe€HUE CMEILICHUS
paBHOBECHUS MPU YBEIMYCHUH JaBJICHUs, BBeJeHUU KaTtanu3aropa. 2 CO; (r) =2 CO (1) + Oz (1) .

5. Beruucnute konnentpanuu H u OH, a taxxe pH 0,001 M pactBopa NH;OH, ecnu
Kn=1,8.10".

Kagheopa I1BIduX b UJIE T Ne20.

Hucuunauna XuMus

1. Dnexrponus. [lociaenoBaTeTbHOCTh JIEKTPOIHBIX MTPOLIECCOB HA KATOJIE U aHOJIE.

2. Monekynsl a3oTa Ny oTHOCSTCS K Hanbosee ycroiuuBbiM. [loyemy ux anamoru Py AS, .
Sb, B 0OBIUHBIX YCIIOBHSI HECTAOMIIbHBI?

3. Boruucnuts pH 046% pactBopa HCOOH, ecnu creneHb AUCCOIUALIMM COCTABIISIET
0,042.

4. Koncranra paBHoBecust Kp s peakuun 2S0,(1) +O, (1)= 2S03 (1) ipu 950K paBHa
1,062 .10, Beruncnute Ke JUISl JAHHOM PEaKIIUH.

5. Ilo craHgapTHBIM OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIM TOTCHIIMAJIAM OIPEICINUTE
HaIpaBJIeHUE TPOTEKAHUS PEAKIIUHU TIPH CT.Y.

Cu+H"+NOs ==Cu*? +NO +H,0 .

Kagheopa 11bInX BUJE T Ne21.

Hucuyunauna XumMns

1.TermoBeie 3dekTsl xuMuyeckux peakinmid. 3akoH ['ecca. CraHmapTHas SHTAIbIUS
00pa3zoBaHMs BEIIECTBA.

2. Kakue mporeccsl MpOTEKArT IMPH KOPPO3WH OIMHKOBAHHOT'O eje3a BO BIIAKHOM
Bo3nyxe? CocTaBbTe CXeMy KOPPO3HOHHOTO 3JIEMEHTA U YPABHEHHUSI MIPOIIECCOB.

3.0npenenute pH M KOHUEHTpanuio THAPOKCcUI-uOoHHOB B 0,1 M pacTBOpe COJIIHOU
KUCJIOTHI

4.CoctaBTe SIEKTPOHHYIO (opmyny aneMeHTa ¢ Ne 25. VkaxuTe ero mojoKeHHE B
Tabimie MeHeneena.

5. Meronom MO onummute crpoenue He; u Ha.

Kagheopa 11bInX BUJE T Ne22.

Hucuuniauna XuMus

1. BHyTpenHsis »Heprus u ee Qusnmdeckuii cMbich. [lepBblif 3aKOH TEPMOAMHAMHKHU.
Onranenusa. CranmaptHeie ycnoBus. TemmoBeie 3¢ dektsl peakmmii Qv w Qp. DHmo - u
HK30TEPMUUYECKHE PEAKIIIH.

2. Ins peakiuu 2N,0 = 2 Ny + O, 3anmcats MareMaTHYeCKHE BBIPAKCHUS 1T KOHCTAHT
Ke n K, n cootHomenne Mexay Humu. Kyna cMecTUTCs paBHOBECHE PEaKLUMU IIPU BBEICHUU
KaTaqu3aTopa; MPH MOBBIIIEHUHN JaBJICHUS ; TPH YBEIMUEHUN KOHIICHTPAIIUU KUCIOPOIa.

3. Beruncnuts [1P CaFy, ecniu B 1 tutpe Boabl pactBopsercst 0,0157 r aToi comu.

4. Tlonbepute KOdDPUIMEHTH B YpaBHECHUHU. YKAKUTE OKHCIHUTEIbh U BOCCTAHOBHTEIb.
Kaxoit u3 311eMEeHTOB OKHUCIISIETCSI, KAKOW BOCCTAHABIIMBAETCS?

Al + KyCry07 + HpS04 — Alp(S04)3 + Crp(S04)3 + K2S04 + H,O

5. Hamucatrh s1exTpoHHYI0 (OpMyny XJopa U cepbl B OCHOBHOM M BO30YKIEHHOM
coctossHUAX. [lo anexTpoHHOU (GopMysne OmpenenuTh MECTO €ro B MEPUOIUYECKON CHUCTEME
(rpynmy, TOATPYIIY, IEPUOMA) U KBAHTOBBIC YHCIIA /TSl BAJICHTHBIX JIEKTPOHOB.
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Kageopa I1BIduX B UJIE T Ne23.

Hucuuniuna XuMus

1. DnexTposn3 BOAHBIX pacTBOpOB. 3akoHbl Papajes. 3anucaTh PeakUU IEKTPOJIN3a
FeCl, na MHEPTHBIX 3JEKTPOIaX.

2. IlpuBectu crpykrypubie dopmynbl coenunenuit CH3C1, COCl,, CO,. Ykasare Tum
ruOpuaAN3alMi U KPaTHOCTh CBsI3€i B JaHHBIX MosiekyidaxX. OOBSCHUTH paziuyusi B OTIEIbHBIX
cBs3sx. [loueMy nepBbie 1BE MOJIEKYJIbI IOJIIPHBIE, a TPEThS HET.

3. MoXHO JM NOpUTOTOBUTH pacTBOp KoHueHTpamuen 0,01 M u 0,0005 M, ecnu
I1P=4,4.10".

4. PacctaBuTh KO3 PUIMEHTHI B YpPaBHEHHUH:

K2S + KMnO4 + H,SO4 — S + MnSO4 + K;SO4 + H0.

YKka3aTb OKUCIUTENb U BOCCTAHOBUTEIIb.

5. Koppo3usi ¢ BOJOpoAHONW M KHUCIOPOAHOW aenoisipu3anueil. JKenesHas mjiacTUHKa B
KOHTaKTe C MeIHOW HaxomuTcs B BoaHoM pactBope KCl. 3amuimmTe KaTOAHBIA M aHOJHBIN
IIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUI.

Kagheopa IIBIduX B UJIE T Ne24.

Hucuyunauna XuMust

1. Bropoii 3akoH TepMoamHaMuKU. OJHeprus ['mb0ca. YcioBue camMOnpoH3BOJIBEHOTO
IOPOTEKaHUs IPOLECCOB W TEPMOJMHAMMYECKOE pPABHOBECHE B HM30JUPOBAHHON CHCTEME.
DOHTaNBNUIHBIN U YJHTPONUIHEIN (pakTopel. PaBHOBecHas Temreparypa peakuuu.

2. Paccunrats pH 0,2 M pactopa NH,OH; K, = 2.107.

3.. Jlnst ramsBanmdeckoro srementa Fe| Fe™? (Imomns/n) || Ag'(0,1mons/n) |Ag ykasatb
HOJISIPHOCTB 3JIEKTPO/I0B U HAIPaBJICHUE IBUKEHHUS SJIEKTPOHOB

4. MeronoM ToONypeakmu NOA00paTh KOIPPHUIMEHTH, YKa3aTh OKUCIUTENIb H
Boccra"osurenb Cl, + Kl + KOH = KCI + KIO3; + H,0.

5. TlokaxuTe, 4eMy paBHBl YHCJICHHBIC 3HAYCHHs KBAHTOBBIX YHCEN JUIS DJIEMEHTA,
JIIeKTPOHHAs KoH(Urypamus Kotoporo 4523d. Uto xapakrepusyioT 5Ti KBaHTOBBIE umcma? Uto
3TO 3a aneMeHT? Ero cBoiicTBa U MoIy4eHHE.

Kadeopa IIBIduX B U JIE T Ne25.

Hucuyunnuna XuMust

1. 'omorennsie peakuuu. CpeqHsis 1 MIHOBEHHAs CKOPOCTb pEaklMH. 3aKOH AEHCTBUS
Macc JUIsi TOMOTEHHBIX peaKLni.

2. TlokaxuTe, yeMy paBHbl UYHCJICHHbIE 3HAYEHHUS KBAHTOBBIX YMCEN JJIS DJIEMEHTA,
3JIEKTPOHHAsI KOHPUTypalust KOTOPOro 55%4d". Yro XapaKTEepU3yIOT 3TU KBaHTOBbIE uncia? Yro
3TO 3a JIEMEHT?

3. CKOJBKO IpaMMOB CEpPHOM KHCIIOTBI 00pa3yeTcs OKOJIO HEPaCTBOPUMOIO aHOJA MpHU
ayiekTpoin3e BogHOTo pactBopa Na,SO,, ecimm Ha 3TOM ke aHoJe BBIACTWIOCh 1,12 11 Kuciopoaa
(H.y.). PaccunTarh Maccy raza oOpa3oBaBiierocs Ha KaToJe.

4. Ilonp3ysAch TAOIMYHBIMU AaHHBIMH, paccunuTaTth AH®28 peakin CO(y + HO = CO;
+H, (r)

Ompenenutsb: a) AUCygg peakiuu; 0) CKOJIBKO TPaMMOB M CKOJIBKO JIUTPOoB CO BCTYMUIIO B
peakiuio, eciu Boiaenmioch 14,66 x/x rera (H.y.)?

5. Bomancimte pH n crenenp mucconmamnun pactopa:8 % pacreop HF Kn = 6,61.10™,
ITnotHOCTH pacTBOpa paBHa 1,2 r/em’.
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Kageopa I1BIduX B U JIE T Ne26.

Hucuuniuna XuMus

1. DHepreTuyeckasl CTpyKTypa aToOMOB. YPOBHHM M MOJYPOBHU SHEPruu. BripokieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOAYPOBHAX (B 00004Kax u nogobonoukax). Ha npumepe
BaHA/IMs PACCTABUTh KBAHTOBBIC YMCIIA JJI BAJICHTHBIX 3JIEKTPOHOB.

2. CocraBbTe cxeMy H paccunrtaiite DJ[C raapbBaHUUYECKOTO AJIEMEHTa, B KOTOPOM Obl
npotekana peakuus: Cd + Cu?* = Cd?* + Cu, eciii KOHLGHTpAILHS HOHOB B PACTBOPE:

[Cd*]=0,1 mons/n 1 [Cu?*]=0,01 mons/n

3. Omnpenenuth pacTBOpUMOCTh AgS, ecimu ero [P = 6.10°° . Kak wusMeHurcs
pacTBOpuMOCTb AgyS eciu B pacTBop A06aButh 0,5 M KS

4. Ina peakuuu 2CUggy + 1/20r) = CUOs) AH®298 kOTOpOI cocTaBisier -167,6 /K,
paccuuTaTh: a)CKOJIBKO JUTPOB KHUCIOpPOJa BCTYHIJIO B PEakiuio, eciau Beiaenuiaoch 335,2 k/x
tera? 0) AU®y9s peakuuu (B mudpax

5. Hana peakuus: CO + Cly= COCl,. Ucxoansie konuentpanuu CO u xsopa paBubl 0,7 u
0,2 M. BpaucinuTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecHs, korga [Cly] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATON PEAKITHH.

Kagheopa 11bInX BUJE T Ne27.

Hucuyunauna XumMns

1. Teopuss rubpuauszanuu. HampaBieHHOCT, W KpaTHOCTh XHUM. CBs3U. ['eomerpus
Mozekya. Teo.

2. ana peakius: CO + Cl, = COCl1,. Ucxoaubie konneHnTpanuu CO u xjopa pasHsl 0,7 u
0,2 M. BpauciauTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecHs, korga [Cly] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATON PEAKITHH.

3. CocraBbre cxemy u paccunrtaite DJ[C raapBaHUYECKOTO 3JEMEHTA, B KOTOPOM OBI
npoTekana peakmus: Zn + Co?* = Zn*" + Co, ecu KOHIICHTpAIlKs HOHOB B PacTBOpE:

[Zn2+] = 1,5 monb/1 1 [C0%*] = 0,01 Monb/n

4. Bo ckonbko pa3 pactBopuMocTh (Monbk/1) Fe(OH),, 6onpie pactBopumoctu Fe(OH) s,
ecom [P = 5-10"° ; TIP ,= 3,8-10°%° .

5. Koncranra paBHoBecus peakiuu Nory + 3Hyp @ 2 NHszqy Ke=0,1 mpu 673K.
PaBuoBecHbie koH1IeHTpauu [Hy] = 0,6 monw/m; [NH3] = 0,18 Mons/n. Beraucnute HauaabHyO U
PaBHOBECHYIO KOHIIEHTpAIIUHU a30Ta.

Kagheopa 11bInX BUJE T Ne28.

Hucuuniuna XuMus

1. 'omorennsie peakuuu. CpeaHsiss 1 MTHOBEHHAs CKOPOCTh PEaklUMH. 3aKOH JAeUCTBUS
MacCC 1711 TOMOT€HHBIX PEaKIIHi

2. Yepes pactBop FeCl, mponmyctunu Tok cuioit 3A B Teuenunu 10 munyt Paccumrarsb
Maccy Keyes3a BbIIeNHUBIIErocss Ha katonax npu B,= 80 %.Kakoi raz m B kKakoM KOJHUYECTBE
BBIJICJIMJICS Ha MHEPTHBIX aHOAAX.?

3. Kakoii U3 OKCHJIOB Jierde BOCCTaHOBHTH Bojopogom: Ag,0 + Hy, = 2Ag + H,O wimm
Cu,0 + Hy = 2Cu + H,0 OtBeT 0600CHOBaTh TEPMOJIMHAMUYECKUMH PACUETAMHU.

4. MoxHo im mnpuroroButh pactBop KoHueHtrpauuwed 0,01 M u 0,0005 M, ecan
I1P=4,4.10".

5. Kopposusi ¢ BOIOpOAHONW M KHUCIOPOIHOW aemnofisipusanueit. JKenesHas miacTHHKAa B
KOHTaKTe C MeAHON HaxoauTcs B BogHOM pactBope KCI. 3anummre KaToAHBIA W aHOTHBIN
MIPOIIECC KOPPO3UHU U YPABHEHHE PEAKITHH.
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Kageopa 11bIuX b U JE T Ne29.

Jucuunauna XuMHus

1. Jwuccommanusi Boasl. HMonHoe mnpousBeneHue Bojabl. [llkana KHCIOTHOCTH.
HelitpanbpHble, KUCble U 1IEI04YHBIE PACTBOPHI U UX pH.

2. SnCl, + KyCr,07 + HCI — SnCly + CrCl; + KCI + H,0. PaccraButh K03()(DUIIUCHTHI,
yKa3aThb OKHUCJIUTEIb U BOCCTAaHOBUTENb. [loier naM camMONmpoOM3BOJBHO pEaKIUs B MPSIMOM
HarpaBjeHun? OG0CHOBATh OTBET PACYCTOM

3. B kKakoM W3 COEIMHEHH J0Js1 KOBAJCHTHOW CBS3M OOJbIIE: XJIOpUaax Oepriuins,
Maraus Wik Kaiabnusa? OTBEeT 000CHOBATb.

4. Bwruucauts mossgpHocTh pactBopa u pH 4 % pactBopa HCN. Kiycnom = 8.10%°

5. Onpenenuts TEMIIEPATYPY, BBIIIE KOTOPOW BO3MOXKHA PEAKIUA:

2H,S + 30, =2 H,0 + 2 SO,.

Bce BemectBa razooOpasHpl. Mmer M peakiuss camMONPOM3BOJIBHO IPH CTAHIAPTHBIX

yCIOBHAX? DHTPONUMHBIA WM SHTATBIIUAHBINA (GAKTOP ONpPEAEISeT MPOTEKaHUE PEAKIIUU?

Kagheopa IIBIduX b UJIE T Ne30.

Hucuyunauna XuMust

1.3oHHas Teopus kpuctauios. [lomynpoBogHUKY.

2. SnCl; + KyCr,07 + HCI — SnCly + CrCl3 + KCI + H,0. PaccraButh K03()(DUIIHECHTHI,
yKa3aTh OKHUCIIMTEIh M BOCCTAHOBUTENb. [lOWIET 1M CaMONpPOM3BOJIBHO PEAKIUS B IMPSIMOM
HarpaBieHuu? OO0CHOBATH OTBET PaCUETOM.

3. MoXHO 7M1 TIpUTOTOBUTH pactBop koHmeHTpauuert 0,01 M u 0,0005 M, ecnu
TP = 4.10°°.

4. PacctaBuTh K03()(DUITMEHTHI B ypaBHEHUU:

K5S + KMnOg4 + H,SO4 — S + MnSO4 + K,SO4 + H,0.

Yka3aTh OKUCIUTENh U BOCCTAHOBHUTEIIb.

5. dns obparumoii peakuun: 4HClyy + Oyp 2 2H20) + 2Clyyy  Borumcnurs AHozgg
peaknuu. Kak MOBIHSIOT HAa PaBHOBECHYIO KOHIICHTPAIIUIO XJIOpa CIICAYIOIIAE H3MCHCHHS: a)
MOBBIIIICHHE TEMIEpaTypbl; 0) yBelHueHHE OOIero JaBIICHUS; B) YBEIMYEHHE KOHIICHTPAIMH
KHCIJIOPO/JIa; T') YBEJIUYCHHE 00beMa PEaKIIMOHHOTO COCY/a; ) BBEJACHUE KaTaau3aropa
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IlepeyeHb BONPOCOB M 3aIaHUI VI MOATOTOBKH K 3K3aMEHY B TPeThbeM

cemecTpe
(OIK-1: UOMK-1.1, UOIIK-1.2):

1. OcHoBHBIE 3aKOHBI XUMUU (COXPAHEHHE MACCHI, TOCTOSHCTBA COCTaBa, SKBUBAJICHTOB.
["a3zoBbie 3akoHbl (ABoramgpo, MenzeneeBa-Knanelpona,...). IlapiuanpHbie JaBieHUS Ta30B..
3akoH »KBHUBAJIEHTOB. OCHOBHBIE MOHATHS XMMHMM (aTOM, XUMHUYECKUH 3JIEMEHT, W30TOIIbI,
MOJIEKYJIa, HOH, CBOOOAHBIN pauKai, MOJIb U SKBUBAJICHT).

Xumuueckass (opmyna. AOCOMOTHBIE W OTHOCHUTEIbHBIE MAacChl aTOMOB. ATOMHas
equHuna Maccel. Yucno Asoragpo. OTHOcuTenbHas MOJEKyJsipHass macca. Moisb. MomsipHast
Macca. DKBUBAJIEHTBI PA3JINYHBIX KIACCOB BEIIECTB.

2. TepmoaumHamuueckass cucrema. Bunbl cucreM. CocTosHME cUCTEMBbl. BHyTpeHHsA
SHEpPrusl W SHTAIbNUA cucTeMbl. [IpakThueckoe mpuMeHeHue 3THX BeaudyuH. llepBblil 3akoH
TEPMOJAMHAMHUKHA. OHTanbnusa. TemmoBbie dddexte peaknuii Qv m Qp. DHmo - wu
AK30TEPMHUUECKUE PEAKIIUH.

Crangaprtusie ycnoBus. CtanaapTHbie cocTossHus. CTaHAapTHBIC SHTANBIIMKA 00Pa30BaHUS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKASI BEPOSTHOCTD.

3akoH I'ecca u ero cneacrtBus. TepMoxumuyeckue ypaBHEHHMs. Pacuer TeminoBbIX
3pPEKTOB XMMHUYECKHX peakmuid. ODHTpomus. BTopoil 3akOoH TEepMOAMHAMHUKH. Y CIIOBUE
CaMOIIPOU3BOJIBHOTO  MPOTEKaHUs MPOLUECCOB M  TEPMOJMHAMHUYECKOE PpPABHOBECHE B
U30JIMPOBAaHHON cucteme. Ouepruss [mOOca. VYcinoBusi caMONPOW3BONBHOTO MPOTEKAHUS
MIPOLIECCOB U PABHOBECHS B 3aKpBITBIX cHucTemax. Pa3oBble paBHOBECHA. DHEpreTuyecKas
auarpamma peakuumu. TpeTuil 3akoH TepMOAUHAMHUKU. AOCOJIIOTHAas HHTPONMS IMPOCTHIX U
CJIOKHBIX BEILIECTB. OHTPONMIHBIE JAMarpaMMbl WHIMBHAYalbHBIX BellecTB. Bo3pacranue
(yObUTB) SHTpONHMM B 3aBHCUMOCTH OT CTPOCHHS BEIIECTB, NMpH (Ha30BBIX IEpEexojax U B
XUMHYECKHX peakiusx. CBs3b 2HEPrHMM aKTUBALlMU C TEIUIOBBIM 3(ddextom. ObOpatumbie u
HeoOpaTUMble MPOIECCHl. Y CIOBUS U3MEHEHUS HalpaBICHUS OOPATUMBIX XMMHYECKUX PEAKIIUH.
OHTaJIbNUUHBIA W SHTPONHUUHBIA  (HAKTOPBHI. Temneparypa wunHBepcun peakuuu. CBs3b
CTaHJapTHOU sHepruu ['mdOca peakiuu ¢ €€ KOHCTAaHTOW paBHOBECHs. 3aBUCUMOCTh KOHCTAHTHI
paBHOBecHsl OT Temrneparypbl. CTangapTHast cBoO0oHast s3Heprus [ m60ca oOpa3oBaHus BEIIECTB U
pacueTsl cTaHAapTHBIX dHepruit ['md0ca XuMU4YecKux peaxuil.

3. Kunernka xumndeckux peakuuil. CpeHss 1 MTHOBEHHAsl CKOPOCTh peakiuu. CKOpoCTb
TFeTepOreHHBbIX peakuui. 3aKkoH AEeMCTBHS Macc. 3aBHUCHUMOCTb CKOPOCTH OT KOHIEHTpPaluu
pearenToB. Ilopsakum peaknuu. KoHcTaHTa cKOpocTH. OHEprus akTHUBALUU  IIpoLecca.
AKTHBUpPOBaHHBIA KOMILUIEKC. AKTHUBHBIE MOJEKYyNbl (pacmpeneneHue MakcBesuia). DHeprus
AKTHBALIUHU, NIEPEXOTHOE COCTOSIHUE U aKTMBUPOBAHHBIM KOMIUIEKC HA MPUMEPE OJHOCTAIUNHON
peakuuu. BrnusHue temieparypbl Ha CKOpocTbh XxuMmHueckoil peakuuu. IlpaBuno Baut-I'odda.
VYpaBHeHne AppeHuyca. DHEprus akTHMBAallMM M NPEIIKCIOHEHLIMATBbHBIA  MHOXHUTEIb - MX
¢usnueckuil cMbIcil. ['OMOTE€HHBIN U reTeporeHHbld KaTanus. ['oMoreHHbl KaTanus. BausHue
KaTaju3aropa Ha Oapbep MpsMOW M 0OpaTHOM XumHueckoW peakiuu. Karanms u Xumuueckoe
paBHOBecHe. JIocTOMHCTBA M HEIOCTATKH 3TOTO BUAa KaTauu3a. ['eTreporeHHbI KaTaiau3 U ero
ocobeHHocTH. [IpoMexXyTOuHblE COEIMHEHHMs B TeTepOreHHOM Karainu3e. JlocTomHcTBa U
HEJIOCTATKM TE€TEPOTreHHOI0 Karainu3a. BimsHue katanu3aTtopa Ha Eg«q M CKOPOCTH NpSIMON U
obpatHoit peakiuii. [lpuHiun mnoaBMXkHOTO (AUHAMHUeckoro) paBHoBecusi Jle-Illarense.
OOparumble peaknuu. 3aKOH JAEHCTBHSA Macc M KOHCTaHThl paBHoBecua K. m K, . Hx
COOTHOILIEHHE JJIsi TOMOTEHHBIX ra3000pa3HBIX U KOHJIEHCHUPOBAHHBIX CHCTEM. MeXaHMU3M H
CTaJIUMHOCTH peakiuii. MonekyaspHOCTh (MOPSAIOK) dJIEMEHTApHBIX CTauil U quarpammbl  EakTt-
IIyTh MHOTOCTaJIMHHON peakuuu. Jlumutnpyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTui
aKTUBALlMK TPSIMOM M O0OpaTHOM XUMHUYECKOM peaklMd COOTBETCTBEHHO C KOHCTAHTOM
paBHOBECHsI U TEIUIOBBIM 3(PdekToM peakiuu. OCoOEHHOCTH TI'eTePOreHHOT0 PaBHOBECUS H
MaTeMaTUYeCKOM 3aITMCH KOHCTAHT PaBHOBECHUS T€TEPOr€HHBIX XUMHUUECKHUX PEAKIIH.
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4. Teopust dyeKTpoJUTHYECKON nuccouuanuu AppeHuyca. CreneHb M KOHCTaHTa
nuccounanuu. Bunpel koHmenTpanuii. Pacuer crenenu nuccouunanuu 1 pH pacTBopoB Ha npumepe
c1abbIX KUCIOT U OCHOBaHuM. J{uccounanus snekrponntoB. MlonHoe npousBenenue Boabl. [lkana
KUCIOTHOCTH. HelrpanbHble, kucnble U 1ieaoynbie pactBopsl 1 ux pH. CrocoObl mogkucieHus
U TOJIIETAYMBaHUs ~ BOJHBIX  pacTBOpoB.  CHocoObl  BBIpOKEHHS]  KOHIIEHTPAIUA
(mpogemoncTpupoBaTh Ha mnpumepe H>SO;). CryneHvaras aucconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUciaoT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payns. DOymuockonus W Kpuockomusa. OCMOC MU OCMOTHYECKOE [JaBJICHUE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temneparypsbl, pa30aBieHus U OAHOMMEHHBIX MOHOB Ha ruaponu3 cosied. KoHcranTa
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIPOIU3E.

I'ereporeHHoe paBHOBECHE OCaJOK - HACBHILEHHBIM pPacTBOpP TPYOHO PAacTBOPUMOIO
ANEKTPOJUTA. MeXaHU3Mbl PACTBOPEHMS MOHHBIX KPUCTAIUIOB U IOJIIPHBIX MOJIEKYJL. JIBHKyIas
cuiia npouecca pacrsopenusi. Conbparanus U rujgparanus. Temnaosbie 3¢ (HeKTsl pacTBOPEHMUSL.

IIP. YcnoBusi OCaXJI€HHUsSI U PACTBOPEHMS JIEKTPOIUTOB. HachleHHbIE, ITEpECHIILICHHBIE
Y HEHACBIIEHHBIE PAcTBOPHI cosed. KomrmuiekcHble coennHeHus. Jucconmanus KOMIUIEKCHBIX
COCIMHEHU.

5. JIBOMHOM 3J€KTPUYECKUNA CIIOM U MEXaHM3Mbl BOSHUKHOBEHMS CKauKa MOTEHIMala Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. Bomopomusiii smekrpon. CraHIapTHBIE OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE IOTEHLMANBI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
NOTEHIMAJBL. Y CIOBHA OTOOpa OKHMCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYCHHSM CTaHIAPTHBIX
JJIEKTPOAHBIX MOTEHUMANIOB nosypeakuuii. Popmyna HepHcera. KOHLIEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ usmeHeHueM sHepruu [mb0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUMU. ['aJbBaHMUECKHUE 3JIEMEHTBHI. DJIEKTPOIM3. 3aKOHBI JIEKTPOJIN3a
@apanes. Yucno Dapanest. Beixox no Toky. OT00p BEpOSATHBIX 3JIEKTPOAHBIX MOJypeakLUuid Ha
OCHOBE 3HAQUYEHUH HUX IEKTPOJAHBIX MOTeHUUaNOB. [lepeHanpsokenue. JNEKTPOIU3 ¢ MHEPTHBIMU
U pacTBOpUMbIMH aHogamu. OOOCHOBaHME BHIOOpA 3JIEKTPOTHBIX MOJNYPEAKIMi Ha OCHOBE HX
JJEKTPOAHBIX TOTCHIIUAJIOB.

6.. Bunpl koppo3uu. [IprurHbl BOSHUKHOBEHHUS 3JEKTPOXUMHUECKi koppo3uu Kopposust ¢
BOJIOPOJIHON M KHCIOpOJHOH Aenosipu3zanueil. CrnocoObl 3alUThl METAIJIOB OT KOPPO3HHU.

7. Snepnas mozenp aroma. CTpoeHHE siipa, MacCOBO€ YHCIIO, MPOTOHBI, HEUTPOHHI.
Crpoenune atoma Bopopoza. Ilocrynarsr u reopus bopa. CriekTpbl aTOMOB.

OHepreruyeckasi CTPyKTypa aToMOB. YPOBHM U TNOAYPOBHHU 3HEPIruu. BuIpoxaeHHbIE
cocrosHus. Yucno AO Ha ypoBHSAX M NMOAYPOBHAX (B o0ojoukax M mopobonoukax). 'nmaBHoe,
OpOUTaAIbHOE W MAarHWTHOE KBAHTOBbIE YHMCIIAa KaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
atoMe. CriuH anekTpoHOoB. [TpuHumn [Taynu. EMKOCTB 271€KTpOHHBIX YpOBHEH, oypoBHEN 1 AO
1o anekTpoHaM. [IpaBumio I'yaaa. B3anmMocBsa3b KBaHTOBBIX yucen. [IpuHIMN HeonpeaeaeHHOCTH
['eiizenOepra U BepOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aroMax. DJIEKTPOHHOE
obnako. I'pannuynas mnoBepxHOcTh. IlnoTHoCcT BeposTHOCTH. DYHKIUS  paaUuaIbHOIO
pacnpeneneHusl IIIOTHOCTH BEPOATHOCTH. JJIEKTPOHHBIE DHEPreTUYECKHE YPOBHH, NMOAYPOBHU,
atomubie opoutanu. ®opma u opuentamuss AO. OCHOBHBIE U BO30YK/IE€HHBIE COCTOSIHHUSI aTOMOB.
ATOMHBIE CIIEKTPBI U YTO OHHU OTPAXkKaroT?

MHuoroanexktponHbie aTtoMmbl. [lopsiiok 3acenenust ypoBHeH, mnoaypoBHed u AO
anektpoHamu. IlpaBuno KineukoBckoro. IlpuHIMOBI 3amosHeHHs — OpOUTaNel 3JIeKTPOHAMHU.
Honnast cBsi3b, Kak KpailHMI cimyyall KoBajeHTHOM cBsi3M. OCHOBHBIE U BO30YKIEHHBIE
coctosgHMs aroMoB. Ilepuoguyeckuii 3akOH U Inepuoauueckas cucrema Menneneesa. [lepuon,
rpynnsl ¥ noarpynnbl.  CemeiicTBa  3eMEHTOB.  DieKTpoHHble  (opmynbl.  [Ipudunb
[IEPUOJUYECKOr0 U3MEHEHUS CBOMCTB DJIEMEHTOB. lIepMOIMYHOCTH B H3MEHEHUU Pa3MEPOB
aTOMOB, WX HOHM3allMH, CPOJACTBA K OJJEKTPOHY M DSJIEKTPOOTPULIATEIBLHOCTH. [Ixana
AJEKTPOOTPULIATEIILHOCTH.

8. Ilpuposa XuMHUYECKOM CBS3M, YCIIOBUE U CIIOCOOBI €€ BOZHMKHOBEHHM. J[JIMHa, yroa u
sHeprus cBA3UM. OCHOBHbBIE THIIBI XMMHUYECKOW CBs3U. MoHHas cBs3p. KoBaneHTHast CBS3b.
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OOMeHHBIH ¥ JIOHOPHO-AaKLENTOPHBI MEXaHM3Mbl €€ BO3HHMKHOBeHMsA. PaccnapuBaHue
951eKTpoHOB. Crioco0Bl 00pPa30BaHUSI XUMHUYECKOM CBSA3H U NEPEKPBIBAHUS IEKTPOHHBIX 00JAKOB
(aromHBIX opOuTaneil). ¢ u  -cBA3U. OMHApHbIE U KpaTHbIE CBA3M. [lepekpbiBaHNE U IPOYHOCTH
(uMHA) cBA3U. MeTon BalleHTHBIX CBsA3EH. JJOHOpHO-aKLIENTOPHAs CBA3b.

Meramueckas cBs3b. BogopoaHas (MeXKMOJIEKYIsIpHAs U BHYTPUMOJICKYJISIPHAS) CBSI3b.
Crioco0Ob! ee BO3HUKHOBEHUs. BiusiHIEe BOZOPOAHBIX CBsI3€ll HAa CBOWMCTBA BELIECTB (Ha MpUMeEpe
BO/bI). Pe3onancuHbie CTpyKTypbl. CBsi3b B 3JEKTPOHOAC(DUIMTHBIX MOJIEKynax. Teopus
ruOpuau3anuy. HanpaBiaeHHOCTh W KpaTHOCTh XUM. cBsA3M. ['eomerpust monekyn. CtpoeHue u
XUMHUYECKasl CBA3b B COEIMHEHUsAX. MeEToN BaJEHTHBIX CBS3€H WJIM CIMHOBas TEOPHUS
BaJICHTHOCTH. [IOJSpHOCTE CBSI3M M NOJAPHOCTh MOJEKYJI. JIUIOnbHBIE MOMEHTHL. Merton
MoJnekysipHeix opoutaneit (MO JIKAO) B mpuioXeHMH K JIBYXaTOMHBIM MOJEKyJdaM H
MOJIEKYJIIDHBIM HOHaM BOJOpPOJAA, KHCIOpOJa, a30Ta HMX HMOHOB M renus. CBs3bIBalONIME H
paspeixysitomue MO.

3oHHOU Teopuu KpucrtamwioB, Metayubl. [TomynpoBoauuku. CoOCTBEHHBIC U MPUMECHBIC
MOJIYTPOBOHUKHU. [[UAIEKTPUKH.

Pernamenr MpoOBEACHUA l'lpOMe)KyTO‘{HOi/i arrecranum B q)opMe KOMIIBIOTEPHOIO0

TECTHPOBAHUS
KoJui-Bo 3ananmii B 0anke | Kou-Bo 3a1anuii, npexbsiBisieMbix | BpeMsi Ha TecTHpoBaHme,
BOIIPOCOB CTY/IEHTY MHH.
He menee 100 He menee 20 90

[TonHbIit OH OLEHOYHBIX CPEACTB IS IPOBEACHHS IPOMEXKYTOUHOM aTTecTanuu B popme
KOMIIBIOTEPHOI'0 TECTUPOBAHUAPA3MELIEHB OaHKE BOIPOCOB JaHHOTO Kypca aucuuminiael B CHO
Moodle / eLearningServer 4G DUOC HI'TY.

B xoJe MOArOTOBKM K MPOMEKYTOYHOW AaTTeCTalMy OOYYAIONIMMCS TPEIOCTaBIISCTCS
BO3MOYKHOCTH IPOUTH TECT CAMOIPOBEPKHU. TeCT Uik CAMOIPOBEPKHU 110 AUCLUILIMHE Pa3MEICH B
CIO Moodle / eLearning Server 4G DUOC HI'TY B cBOOOTHOM ISl CTYI€HTOB JJOCTYIIE.
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YTBEPXIAIO:

Hupexrop nuacturyra UIITM

(13 29

A 1O. ITanos
202

Jucr aKTyaJiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

«b.16.14. Xumua»

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUTSI TIOATOTOBKHU OaKanaBpoOB/ CIEIUATUCTOB/ MAarUCTPOB
Hamnpasnenue: {mudp — Hazpanue}15.03.01
«MammHocTpoeHue»

HaHpaBHeHHOCTB: (<O60py,Z[OBaHI/IC H TCXHOJIOI'Us CBAPOYHOI'O ITPOU3BOACTBA»

dopma 00yueHHs 3a09HASL
I'on Havana noaroroBku: 2021

Kypc 1
Cemectp 1

T.

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

20 r. Hayaja nOArOTOBKH.

6) B pabouyro nporpammy BHOCATCA CeAyIOIMe N3MEeHEHUs (yKa3aTh Ha KaKOW ToJ

Hayaja MOATOTOBKH):
L) ;

)
Pa3paboruuk (n): B.K. Ocmanos, 1.X.H., nmpodeccop

(®UO, yueHas CTETeHb, YUCHOE 3BaHHE)

« »

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHuu Kadeapbl

3aBenyromuit kadenpoit B.W. Haymos

npotokoa Ne OT «_

202

202

Jucr AKTyaJIM3alui IIPUHAT HA XPAHCHUE:

3aBenytomuii Beimyckatomieit kadeapoit MTK Kysuenos C.B.
« » 202 1.

Meroanueckuit ornen YMV: « »
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PELIEH3US
Ha pa0o4y10 NporpaMmMy AMCHHUIIMHBI «XHMHD)
OI1 BO no nanpasiaenuo 15.03.01 «MammuHocTpoeHune», HanpaBJjeHHOCTh «OQ0opyroBanue
U TeXHOJIOTHSI CBAPOYHOI0 IPOU3BOACTBA»
(kBanudukanus BHITYCKHUKA — 0aKaJaBp)

PoroxunsiM BsuecnaBom BsuecnaBoBuuem, mnpodeccopom kadenpsl «TexHomorus
IIEKTPOXMMUYECKUX IIPOM3BOJACTB M XMMHs OpPraHMYECKHUX BellecTB» Huxeropoackoro
rOCyJapCTBEHHOTO TEXHUYECKOro  yHuBepcurera um. P.E. AnekceeBa I.T.H., JOLEHTOM
IIpoBeJeHa peleH3us pabouell nmporpammbl JuciuIUIHbL «XuMus» OIl BO no HampaiieHuro
15.03.01 «MammHOCTpOCHHEY», HAMPaBIeHHOCTh «OOOpyIOBaHHE W TEXHOJIOTHS CBApOYHOTO
npou3BoACTBa»  (OakamiBpuar) paspaboranHoir B  DPI'BOY BO  «Hwmxeropoackuit
rOCYJapCTBEHHBIM TeXHUYEeCKud yHuBepcuteT umenun P.E. AnekceeBa», Ha kademape
«[IponsBoacTBeHHast 0€30MACHOCTh, PKOJOTHS U XUMUs» (paspaboTunk — OcmanoB Bmagumup
Kumouy, npodeccop, 1.X.H.).

PaccmoTpeB mpencTaBieHHbIE Ha PELEH3UI0 MaTepuaibl, PELEH3EHT MpHIlel K
CJIEIYIOLMM BBIBOJAM:

[Iporpamma coomeemcmsyem tpeboBanusm PI'OC BO no nanpaenenuio 15.03.01
«MammHoctpoeHue». [lporpamma codeporcum Bce OCHOBHBIE DAa3/€ibl, coomeemcmeyem
TpeOOBaHUSIM K HOPMAaTHBHO-METOAMYECKUM JokyMeHTaMm. [IpencraBnennas B Ilporpamme
akmyanvbHocmy yueOHOW aucuuiimHbl B paMkax peanuzauuu OIIOII BO we noodaneorwcum
COMHeHU0 — TUCIUILINHA OTHOCUTCA K 0a30BOi yacTu yueOHoro nukia — b1.

[IpencraBnennsie B [lporpamMmme wuenu IUCUUIUIMHBI coomeemcmeyiom TpeOOBaHUSAM
®I'OCBO nanpasnenus 15.03.01 «MamumHOCTpOCHUEY.
B cootBerctBuu ¢ [Iporpammotii 3a aucuurummaon «Xumust» 3akperiena OIIK-1. Jlucuumimna
u nipeacTasienHas [Iporpamma cnocobuul peanuzosams ux B 00BbSBICHHBIX TPEOOBAHUSX.
Pe3ynomamul 00yuenun, npencrasieHuble B [Iporpamme B Kareropusix 3HaThb, YMETb, BIAJIETh
coomseemcmgyiom cnenupuKe U COACPKAHUIO TUCIUILTUHBL U QeMOHCHPUPYION 803MOICHOCHIb
MIOJIyYEHUS 3asBJICHHBIX PE3Y/IbTATOB.

OOwast TpyA0EMKOCTh AUCHUIIUHBI «XUMHSD» COCTaBIIAET 5 3a4€THBIX equHULbI (180 yacoB).
Wupopmaniysg o B3aMMOCBS3H U3y4aeMbIX JUCLUUIUIMH U BOIIPOCAM MCKIIIOUEHUsl 1yOJIMpOBaHus B
COJIEp/)KaHUU JUCLHUIUIMH  coomeemcmeyem _ JIeUCTBUTENbHOCTH. JlucuumimHa — «XuMus»
B3auMocBsa3aHa ¢ Japyrumu guciumimHamMu OIIOII BO u YyeOHoro mnana mo HaIpaBlIEHHIO
15.03.01 «MammHOCTpOEHNEY», K BOZMOKHOCTh 1yOJIMPOBAHUS B COAECPKAHUU OTCYTCTBYET.

[IpencraBnennas [Iporpamma MIpeIoiaraeT HCIOJIb30BaHNE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOIHMM, MCIONB3yeMble NpU peau3alMy pPa3IMyHbIX BUA0B Y4eOHOM
paboTel. @opMbl 00pa30BaTENIbHBIX TEXHOIOTHI_coomeemcmayrom crieiu(puke TUCIUIUIUHBL.

Bunpl, conepxanue 1 Tpy10EMKOCTb CAaMOCTOSATEILHOM PabOThl CTYIEHTOB, NPEICTaBIECHHbIE
B [Iporpamme, coomsemcmeyrom TpedOBaHUSAM K MOJATOTOBKE BBIMTYCKHHUKOB, COJIEPKALIUMCS BO
@®I'OC BO nampasnenust 15.03.01 «MammHoOCTpOSHHEY.

[IpencraBnennsle U onucanHble B IIporpamme ¢opMbl mekyujeri OLEHKU 3HAHUM (YCTHBIN
OIpOC, 3alIUTa OTYETOB IO JIAOOPATOPHBIM paboTaM, y4yacTHe B TECTUPOBAHHMM) U ayIUTOPHBIX
3a/laHusX — peIleHue KOHTPOJBHBIX 3a/ad), coomeemcmeyiom ClIeuupuKe TUCIHUIUINHBL U
TpeOOBAHUAM K BBIITYCKHUKAM.

dopMa MpOMEKYTOUHOTO KOHTPOJISA 3HAHUM CTYJAEHTOB, IpenycMoTpeHHas [IporpamMmoi,
OCYILECTBIIsIeTCS B (popMe 3aueTa, UTO coomeemcmeayem CTaTyCy TUCHMILINHBI, KaK JAUCIUIITUHbBI
6a3oBoit yactu yuebHnoro nukia — b1 ®I'OC BO nanpasnenns 15.03.01 «MammHOCTpOCHUEY.

Hopwmbl oueHku 3HaHuM, mnpenctaBieHHble B IIporpamme, coomeemcmeyiom crienudpuke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

Y4ebHo-MeToInuecKoe obecreueHue TUCIUILIMHBI IPEACTaBICHO: OCHOBHOM JUTEepaTypoi — 3
HAaUMEHOBAHMUSI, JOTIOJTHUTEIbHON UTepaTypoil — 1 HauMeHoBaHMe, METOIMYECKUE yKa3zaHus — 12
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HaNMEHOBAaHUHU, yueOHO-MeToauueckoe mnocoOue— | HauMMeHOBaHUE, HHTEPHET-pecypchl — 4
UCTOYHMKA U  coomeemcmeyem  TpeboBanusam  DPI'OCBO  wampaBnenuss  15.03.01
«MammnHOCTPOCHUE.

MatepuanbHO-TEXHUYECKOE  OOEeCledeHHue JUCUUIUIMHBI  COOTBETCTBYET  CHElU(pUKe
JUCLHUTUIMHBL «XUMHs» H 00ECleYrBaeT HCIOJIb30BAHUE JESATEIbHBIX BHIOB OOyYCHHS —
BBITNOJIHEHHE JTaOopaTopHbIX paboT. [lepeyeHs 1abopaTOpHBIX pabOT COOTBETCTBYET 3asIBJICHHOMY
KYpCY ¥ CIIOCOOCTBYET OCBOSHHIO TUCIUITIIMHBI « XHUMHUS.

MeTtoauueckre peKOMEHIaluU CTYACHTaM U METOAMYECKHE PEKOMEHIAllUU MPEernoiaBaTesiM
[0 OpraHM3aluu OOY4YEeHHs MO TUCHUIUIMHE JAI0T MPEACTAaBICHHE O creudHuKe O00y4eHHUs Mo
TUCIUILIAHE «XUMUS.

OBILIUE BbIBO/bI
Ha ocHOBaHMM NIpOBEACHHOM pELEH3MM MOXKHO CHAEIaTh 3aKIIOYCHHE, 4YTO Xapakrep,

CTPYKTypa H cojepkanue paboueil mnporpammbsl gucuuiuimabl «Xumus» OIIOII BO mo
Hanpasienuio 15.03.01 «MammuHOCTpoeHUEeY, HanpaBiIeHHOCTh «O0OpynIOBaHHE U TEXHOJIOTHUS
CBapOYHOTrO TMPOM3BOJCTBA», pazpadoranHas OcmanoBeiM B.K., mpodeccopom, m.x.H., kadenpb
«IIpousBoacTBeHHasi 0€30MACHOCTb, YKOJIOTHS U XUMHs», COOTBETCTBYeT TpeboBanusm DPI'OC
BO, coBpemeHHbIM TpeOOBaHUSAM SKOHOMHUKH, PbIHKA TPyZAa M IO3BOJMT NpHU €€ peaau3aluu
yCIIEIIHO 00ecnednTh (OPMHUPOBAHUE 3asIBICHHBIX KOMIETEHIUH.

[Tpodeccop xadenpsr «TexHOTOTHS FTEKTPOXUMUICCKIX

MPOU3BOJICTB M XMMUU OPTaHUYECKUX BEIICCTBY,

HI'TY um. P.E.AnekceeBa

npod., 1.T.H. B.B. Poroxun

«_30_»aprycra_ 2021 r.
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