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

1.1. Heabio (ueaiMH) OCBOEHHS IHCUMILUIMHBI «XHUMHUS» SABIsSeTCS (popMHUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZI€ BBIIIOJHEHUS IPO(GECCHOHATBHBIX 3a/1a4 B 00JIaCTH 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 KOMIETCHIMH MpU H3YYEHUH OOIICHAYYHBIX H
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

-(popMupoBaHue HaBBIKOB padOThl B XMMUYECKOU J1aOOpaTOpHUH, MPOBEICHUS HAYYHOTO
MCCJIEJOBAHMsI, aHAJIM3a PE3YJIbTaTOB IKCIIEPUMEHTA;

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

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

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

2.1. YueOHas gucuuiuinaa (MoayJib) « XHMHSD BKJIKYeHA B 00s3aTeIbHBIN MepeYeHb
JUCITUIUIMH  00s3aTebHOM YacTh 00pa30oBaTEeNIbHOM MpOrpaMMbl BHE 3aBUCHMOCTH OT €€
HanpaBiieHHOCTH (mpoduist). JlMCIUIUIMHA peanu3yeTcss B COOTBETCTBHH C TPeOOBaHUSAMHU
OI'OC, OII1 BO u YII no naHHOMY Harpapj€HUIO OATOTOBKH.

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.O.

PaGouas nporpamMmma AuCHUIIIIMHBI «XHUMUS AJI1 UHBAJIMAOB U JIMI[ C OrpaHUYCHHBIMU

BO3MOJXHOCTAMU 3J0POBbA pa3pa6aTHBaeTc;1 HUHAUBHUAYAJIbHO C Y4YCTOM 0COOEHHOCTEH
ncnxo@mnqecmro Pa3BUTHUA, HHANBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3A0pPOBbs TAKUX

oOydJaronuxcs.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUS JUCHUILIMHBI (MOLY.JIST)

[Tpouecc u3yueHus: AMCUUILINHBI (MOYJIs1) «XUMUS» HaIlpaBJICH Ha!

- (hopmupoBaHue 37eMEHTOB cieaymux KomnereHuui B coorBerctBun ¢ OIIOIT BO no

HarpaBJIeHUIO TOATr0TOBKY (crenuanbHocTH) 15.03.05 «KoHCTpYKTOpCKO-TEXHOIOTHYECKOe

obecricucHue MalIMHOCTPOUTECIBHBIX IIPOU3BOACTB).

a) oomenpodeccuonansubix (OI1K): OIIK-5.

Taonuua 1 - @opmuposanue KomnemeHyui OUCYUNTUHAMU

Haumenosanue
oucyuniun, Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
dopmupyrowux
KoMnemenyuio
COBMECHIHO
OIIK-5 1 2 3 4 5 6 7 8 9 10 | 11

Xumus (b1.b.14)

®wusuka (b1.5.13.)

TeOpeTquCKaH MEXaHHKa
(B1.519)

DNEeKTPOTEXHHUKA U
anekrponuka (b1.5.23)

Teopus
ABTOMATHYECKOTO
ynpasienus (b.1.5.25)

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




4. TIEPEYEHD 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

Kon n
HHIUKATOPA .«
HAaMMEHOBaHUe TOCTHIACHHSI IInanupyemble pe3yJbTaThl 00y4eHHS M0 JUCHHILINHE Texkymero IIpome:kyTouHOM
KOMIICTCHIIMH KOHTPOJIA arTrecranumu
KOMIIETCHIIUN
3uaTh: - KonTtposnbHbie
- OCHOBHBIE MTOHATHUS BOTIPOCHI K
HOIK-5.1. [Tpumenser A OTPEACIICHAA OT4YETaM 10
OCHOBHBIC XAMUAM;, - 3aKOHBI, Ymern: 1a60paTOPHBIM
3aKOHOMEpHOCTH KOTOPBIM - 3aIACHIBATD yPaBHEHK paboTam
NPOLIECCOB H3TOTOBICHNS MO TYHHAIOTCS XUMHYECKUX peaKIuii, _ Bananms <
OIIK-5. Cniocoben XUMHYECKHE OOBACHATH MX
MAaIIMHOCTPOUTENBHBIX HCEMEHHBIM
HCII0JIb30BATh o CUCTEMBI; - CTPOCHHUE pe3yJbTaThl; - Baaners:
H3CITHH KOHTPOJILHBIM
OCHOBHBIE BEIIleCTBA U aHATM3UPOBATh U - TEPMUHAMHU U p Bomnpocs! s
3aKOHOMEPHOCTH, IEPUO/IMYECKYIO NPHMEHATE XHMUYECKHe | MOHATHAMH Xumuy; - | PA0OTaM 110 [HCBMEHHOTO
JEeHCTBYIOIINE B cucTeEMy 3aKOHBI ISl PEICHHUS HaBBIKAMH pasac/iam sk3amena (30
npo1ecce HA.N.Menneneesa; - MpaKTUYECKUX 3aay; - MIPaKTUYECKOTrO OuIIeTOB)
H3TOTOBIICHUSA XUMHYECKYIO HAXOJUTh B3aMMOCBSI3b | IPUMEHEHHS 3aKOHOB Bonpocs! s
MAIIHHOCTPOUTEIBHBIX HMOIK-5.2. IIposoanT KUHETUKY U MEXKY TOJIOKEHUEM XUMHH; -METOAAMHU - Konrponeubie YCTHOTO
u3genuii TpedyeMoro aHaju3 1 BbIOOp XUMHYECKOE DJIEMEHTA B TEOPETUIECKOTO BOIIPOCHL K cobeceoBaHus Ha
KadecTBa, 3aJIaHHOTO BapuaHTOB paBHOBeCHE, - NEePUOANYECKON CUCTEME, HCCIEeIOBAHUS OT4YCTaM I10 3K3aMeHe: OMIIETHI
KOJIMYECTBA IpH TEXHOJOTUICCKIX PEaKLHOHHYIO B pAAY Hanps>KeHUH XUMHUYECKHUX 11aboPaTOPHBIM (30 6uneros)
HaVMEHBIINX 3aTpaTax MPOLECCCOB IpH CIIOCOOHOCTD METaJJIOB ¥ CBOMCTBaMHU; MPOIIECCOB. paboram
0O0IIIeCTBEHHOTO TpyAa HauMCHBIINX 3aTpaTax BEIIECTB; - -pemaTh 3a1a4u, - 3ajanus K
06H-leCTBeHH01:0 Tpynac XUMHUYECKUEC U CBsI3aHHBIC C [IUCbMEHHBIM
yHCTOM CCpHMHOCTH 1 JIIEKTPOXUMHUYECKUE XMUMHUYECKMMU KOHTPOJIbHBIM
Ka4ye€CTBa BBIITYCKAaEMOU CUCTEMBI; - CUCTEMAaMHU. pa60TaM o
IPOAYKIHUH XMMHYECKHIA U pazienam
(huznko —

XHMUYECKUN aHaIN3.







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) -

CaMOCTOSITEIBHOE N3YyUCHHE Pa3/IeNIOB, CAMOIIOATOTOBKA (TIPOPadOTKa 1
MTOBTOPEHHE JICKIITMOHHOTO MaTepraia U MaTepralia y4eOHUKOB 1 YIeOHBIX 149
MTOCOOMIA, TOJITOTOBKA K JTAOOPATOPHBIM U MPAKTUIECKUM 3aHITHSM,
KOJUIOKBHUYM U T.JI.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) 9




6. Conep:kanue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Taoauna 4-Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMAM CTYJAEHTOB 3204HO# GopMbI 00y4eHMsI

Buabl yueoHoi padoTsl

IInanupyemsle
KonrakTHas
(KOHTpOJIMpYeMBbIe) HanmenoBanmue Peanuzanus HaumenoBanue
pabora %2
€3yJIbTaThl = HCIO0JIb3YeMbIX B paMKax a3paboTaHHOTO
pesy 2E o
OCBOECHHSI: " o |2 o|lE8e|l58F AKTHBHBIX U IIpakTHyeckon DJIEKTPOHHOT O
aMEHOBaHUE pa3esoB, TeM < f| £ S| = > - Bug CP
xoa YK; OIIK; IIK pa3it > ) Z = g7 85 o aCpPC HHTEPAKTUBHBIX MOArOTOBKHU Kypca
- 15 & -~
H MHANUKATOPbI = = E g E E = {‘3 o0pa3oBarejbHBIX | (TpyaoeMKkocTh B | (TPYyA0EMKOCTH B
5 | =o| g = 12
JOCTHKeHUS 218 = = § S = TEeXHOJIOT Ui yacax) yacax)
. S
KOMIIeTeH N = l% 2 E‘ SO =
1 CEMECTP
Pa3znen 1 Benenne. OCHOBHBIE 3aKOHBI XUMUH
IIpopaboTka yiekiuii B JICKIUA-00BACHEHUE C
Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI 0.2 10 y4eOHOM TTOCOOUH YaCTUYHBIM
XMMHUH ' [6.2.1] ctp.10-14, HpHUBJIEYeHHEM (POPMEI
[6.2.2] cp.8-15 JICKyCCUH, Oecebl
Hroro no 1 pasgeny 0,2 10
Pazgen 2 Xummdeckast TepMOMHAMHUKA
Tema 2.1 OCHOBHBIE TTOJIOKEHHUS, TIpopaboTKa JIeKuuii B JEKIHS-00BACHEHHE ¢
5JI€MEHTBl XUMHYECKOH TepMOAUHAMUKH y4eGHOM TTOCOBHH HacTHIHbIM
0,5 10 MpHUBJIEYCHUEM (HOPMBI
U TeTUIOBBIE 3(P(PEKTH XUMHIESCKIX [6.2.2] cTp.32-50,
. JIUCKYyCCHH, Oece bl
peakuuu [621] CTp45'56
Tema 2.2 Durponus. Csi3b
TEPMOIMHAMHYECKHX TTAPAMETPOB C [IpopaboTka ekiuii B JICKIUS-00bSICHEHHUE C
HanpaBJIeHne U PaboInMH 10 7 yaeOHOM Tocooun YaCTUYHBIM
[6.2.1] cTp.45-56, npuBJieYeHHEeM HOPMEI
TeMIIEpaTypaMu XMMHUUYECKHUX MPOLECCOB
2.2] cTp.38- JIMCKYCCUM, Oece1bl
[6.2.2] cTp.38-50 Vi 6
1 (a30BbIX MIEPEXOJIOB.
Hroro no 2 paspeny 15 17

Paznen 3 Kuneruka XUMUUECKHX [IPOLIECCOB




Bunel yueoHoi padoTsl

IInanupyemsle
KonrakTHas
(KOHTpOJIMpYEMBbIe) o % @ HanmenoBanue Peanmnsanus HaumenoBanue
s
pe3yJIbTaThI = E o HMCIO0JIb3yeMbIX B paMKax pa3padoTaHHOIO
OCBOEHHSI: o [ oSl 58 aAKTHBHBIX U IIpakTnyeckoi D1eKTPOHHOIO0
HaunMeHoBaHMe pa3ae/ioB, TeM =] E R 2 S| E 2 < Bux CPC
ko1 YK; OIIK; IIK E) 25|32 E50 HHTEPAKTHUBHBIX NOArOTOBKH Kypca
- | & G
H MHAUKATOPbI = = 2 § S E‘; 0o0pa3oBaTelbHbIX | (TPYd0eMKOCTH B | (TPYAOEMKOCTH B
2 | ao| B E o .12 14
JIOCTHKEHHST 2 g€ = ; § = TEXHOJIOT U gacax) gacax)
KOMIeTeHIuii S g = =80 =
Tema 3.1 OCHOBHBIE 3aKOHOMEPHOCTH TIpopaboTKa JIeKLUHii B
XUMUYECKON KUHETUKU. 3aKOH JAeHCTBUS 04 7 y4eGHOM roco0oun
MAaccC ¥ JHEPIus aKTUBAIUU IIpolLiecca. ' [6.2.1] cTp.45-56,
MexaHHU3M U CTaAUHHOCTD PEAKIIUH. [6.2.2] eTp.51-57
Tema 3.2 CxkopoCTh XUMHYECKHUX TIpopaboTka JeKiuii B JEKIUA-00BICHEHUE C
peakuuii. XUMHYECKOE paBHOBECHE. 04 6 y4eOHOM IocoOuu 4aCTHYHEIM
BnusHue TemnepaTypsl Ha CKOPOCTh ' [6.2.1] cTp.57-70, MpHUBJIEYCHUEM (HOPMBI
XUMMYECKOH peakiuu [6.2.2] cTp.51-63 JICKyCCUH, Oecebl
ITpopaboTka nexuuii B JEKIHUS-00BSICHEHHUE C
eOHOM mocobuun YaCTUYHBIM
Tema 3.3 Karanurnueckue peakiu. i
. B 0,4 5 [6.2.1] cTp.57-70, MpHUBJICYCHUEM (HOPMBI
I'oMOTeHHEII U TeTepOTeHHBIA KaTalln3
[6.2.2] cTp.57-59 JUCKyCCHH, Oecebl
Tp y
JlaGopaTopHas pa6ora mo teme Ne 3.2
u3.3
1) Xumudeckoe paBHOBECHE U €TI0 noaroroska k JIP
2 2
CMEIIICHUE [6.3.1.4] ctp. 33-37
2) ['oMOTeHHBIH U TeTepOTeHHBII
KaTaJn3
Hroro no 3 pasneny 1,2 2 20
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
Tema 4.1 [lucnepcHble CHCTEMBI. TIpopa6oTKa JIeKLHii B NEKUAA-00BACHEHHE C
PacTBOpHI HEINEKTPOIUTOB. 3aKOHBI 04 6 y4e6HOM IT0CcoOHH HaCTHIHBIM
Payns. Ocmoc u ocMoTHdeckoe ' [6.2.1] cTp.71-88, TIPHBICYCHIEM (QOPMET
JaBIICHHE [6.2.2] c1p.67-72 JMCKyccuu, Oecepl
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IInanupyemsle
(KOHTpOJIMpYyeMble)
pe3yJabTaThl
OCBOCHHS:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHKEHUSI
KOMIIeTeHI U

Bunel yueoHoi padoTsl

KonrakTHas

6 = HaumeHnoBanue Peanuzanus HaunmeHnoBanue
adora
P % g HMCIO0JIb3yeMbIX B paMKax pa3padoTaHHOIO
z o "
& 9ol B E2F AKTHBHBIX H IIpakTHyeckoi JJIEKTPOHHOT O
9 2 9| = v = -
HaunMeHoBaHMe pa3ae/ioB, TeM =] E R 2 S| E 2 < Bux CPC
) 25| 2" g 50 HHTEePAKTUBHBIX NOATOTOBKH Kypca
- S o -~
= g2 & 2| & = E‘; oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
5| = EEl Qe .12 14
£ |2 § L5 2T TeXHO.I0T Hii 4acax) yacax)
= ® ol &S| O =
= %S
ITpopaboTka neKmuii B JIEKIUS-00BSICHEHHE C
Tema 4.2 PacTBOpHI 2JIEKTPOIUTOB. y4e6HOM OCOOHH YaCTUYHBIM
OCHOBHBIE XapaKTEPUCTUKH 0,4 6 [6.2.1] cTp.71-88, IIpUBIIeYeHIEM (HOPMEI
SIEKTPONUTOB. Peakims cpept [6.2.2] c1p.67-72 AMCKyccuH, Geceipl
Tema 4.3 [eTeporeHHOE PaBHOBECHE B IIpopaboTka yiekiuii B JICKIUA-00BACHEHUE C
PACTBODAX HIEKTPOITHTOR yaeOHOM Tocoouun YaCTUYHBIM
P ' 0,4 5 [6.2.1] cTp.71-88, MpHUBJICYCHUEM (HOPMBI
TBOPUMOCTH U IPOU3BEACHU
ACTBOPHMOC POM3BE/ICHHC [6.2.2] cTp.78-79 JCKyCCHH, Oecepl
pacTBOPUMOCTH.
ITpopaboTka nexuii B JEKIUS-00BSICHEHHUE C
. eOHOM mocobuun YaCTUYHBIM
Tema 4.4 ['unponus coneit 0,4 4 i
[6.2.1] cTp.71-88, npuBJieYeHHEeM HOPMEI
[6.2.2] cTp.81-84 JIMCKYCCHH, Oecepl
JladopaTopHasi pa6oTa no Teme Ne 4.2
1) DnexTpoauTHYECKast JUCCOLUAITUS
noaroroska k JIP
BOIbI. 3HAKOMCTBO C HHAMKATOpPaMHU. 2 6
[6.3.1.5] ctp. 26-32
2)Peaxun oOMeHa B pacTBopax
3JIEKTPOJIUTOB
HTroro no 4 pazneny 1,6 2 27

5. OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE peakunu
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Bunel yueoHoi padoTsl

IInanupyemsle Konraxrnas
(KOHTpOJIMpYEMBbIe) o z o HanmenoBanue Peanmnsanus HaumenoBanue
pe3yabTaThl 3 =E HMCIO0JIb3yeMbIX B paMKax ) pa3padoTaHHOIO
OCBOEHHS: HauMernopanme pazieon, Tem g E < E D) E E ?i Bun CEC AKTHBHBIX H IIpakTuyeckoi DIeKTPOHHOTO
ko1 YK; OIIK; IIK = 2 =3 AR E ) HHTEPAKTUBHBIX MOAT0TOBKH Kypca
H MHAUKATOPbI = E E E E § S 8 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
JOCTHKEHUS g §' § < § l§ = TCXHOJ]OFHﬁlZ yacax) qacax)14
KOMIeTeHIuii S g = =80 =
[IpopaboTka Jiekiuii B
Tema 5.1 OkuCIUTENBHO- 10 18 y4eOHOM MTOCOOHH
BOCCTaHOBUTEJIbHBIE pEAKIIUU ' [6.2.2] cTp.87-98,
[6.2.1] c1p.89-95
JlaboparTopHasi padora Ne 5.1
JlabopatopHas paboTa «OKHUCITUTEIHHO- 1 6 mozrorosxa k JIP
[6.3.1.6] ctp. 31-35
BOCCTAaHOBUTEJIbHBIE PEAKLIUNY.
Hroro no 5 pasngeny 1,0 1 24
Pasnen 6 Dnextpoxumusi.
[Ipopabotka nekiuii B JeKIUA-00bICHEHUE C
Tema 6.1 XuMudeckre HCTOUHUKH TOKA 0,4 5 ?536;]0?;2%26226 HpHBﬂZT:;::;IgopMH
[6.2.1] cTp.96-110 IICKyccuH, Oecenbl
Tema 6.2 DneKTpOJHBINH TOTEHITUAI. TIpopaboTKa JIeKuuii B
Bonoponnslii anektpos. YpaBHeHUE 04 7 y4eOHOM TI0COOHH
HepHcTa. Paj HanpskeHui METAILIOB. ' [6.2.2] cTp.100-108,
Pa3HOBUIHOCTD SIEKTPOIOB [6.2.1] cTp.96-110
Tema 6.3 DeKTpoIN3 PacIIaBOB U Tpopaborka nexuuii B
BOJIHBIX PACTBOPOB C PaCTBOPUMBIMU U 04 6 yiebrom nocoGun
[6.2.2] c1p.116-122,
WHEPTHBIMH 3JIEKTPOJaMH [6.2.1] c1p.96-110
Tema 6.4 3axons! Dapajest. TIpopaboTKa JIeKuuii B
Hamnpsoxenue pasnoxenus. Boeixon no 04 5 y4eOHOM TTOCcOOUH
TOKy. IlepeHanpsixkeHune 31eKTPOAHbBIX ' [6.2.2] cTp.122-128,
TIPOLIECCOB [6.2.1] cTp.96-110
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Bunel yueoHoi padoTsl
IInanupyemsle
KonrakTHas
(KOHTpOJIMpYEMBbIe) o % @ HanmenoBanue Peanmnsanus HaumenoBanue
pe3yJIbTaThI g HMCIO0JIb3yeMbIX B paMKax pa3padoTaHHOIO
® - I--R] .
OCBOEHMSI: > = ol 528 AKTHBHBIX H IIpakTHyeckoi JJIEKTPOHHOT O
HaumeHoBaHHE pa3aeoB, TeM < é gl gs| & = Bux CPC
ko1 YK; OIIK; IIK E) 25|32 g E ) HHTEPAKTHUBHBIX NOArOTOBKH Kypca
- | & G
H MHAUKATOPbI = = & E § S 8 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
= =3 £ =3 .12 14
JIOCTHKEHHST 2 S § = ; § = = TEXHOJIOT U gacax) gacax)
o <
KOMIIeTeHIui S g = =8| 0=
JladopaTopHasi paGoTa mo Temam Ne JeKUUsI-00bSICHEHHUE C
6.1 u 6.3 «["anpBaHUYECKUE DIEMEHTHI», » 6 noAroToBka k JIP 1aCTUIHBIM
«DNEKTPONINU3 C PACTBOPUMBIMU U [6.3.1.8] ctp. 36-51 TPUBJICUCHHEM (OPMbI
IICKyccuH, Oecembl
HCPACTBOPUMBIMHU aHOAAMM».
Hroro no 6 pazneny 1,6 2 30
Pasnen 7 Koppo3us u 3a1uMTa MeTAJUIOB OT KOPPO3UM
ITpopaboTka nexuuii B JEKIHS-00BSICHEHHUE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UH. 04 8 Y4eOHOM TOCOOUH YaCTUYHBIM
THUrnbI KOPPO3UOHHBIX PA3pyLICHUN ’ [6.2.1] cTp.111-116 npuBIeYeHHEM GOPMEBI
IICKyccuH, Oecembl
Tema 7.2 XuMuueckuil u IIpopaboTka yiekiuii B JICKIUA-00BACHEHUE C
o eOHOM mocooun YaCTUYHBIM
QJICKTPOXUMHUYCCKNU MEXaHU3MbI v
M 0,5 10 [6.2.2] cTp.132-150, MpHUBJIEYCHUEM (HOPMBI
K WU MECT B. TOAbI UTbI
oppo3 crajio CTOAII 3a1m [6.2.1] cTp.111-116 JIUCKYyCCHH, Oece bl
METAJIJIOB OT KOPPO3UH
JladopaTopnasi pa6ora Ne 7.1 P
IIOATrOTOBKA K
Koppo3sus u 3anura MeTanioB OT 1 3
pp & [6.3.1.9] crp. 3-42
KOppO3uH.
Hroro no 7 pasneny 0,9 1 21
HUTOI'O 3A CEMECTP 8 8 149
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7. TEKYIIHNI KOHTPOJIb YCIIEBAEMOCTH Y TPOMEKYTOYHASI ATTECTALIMS [TO UTOT'AM OCBOEHUSA
JTACIATLTAHBI.

Texymuii KOHTPOJIb OCYIIECTBIIIETCS TI0 BCEM BUJIaM y4eOHOTO IpoIecca: TeCTUPOBAHUE TI0 TeMaM JISKIIMOHHBIX 3aHSATHUH, peleHne
MPAKTUYECKHX 3a]1a4, KOHTPOJIbHBIE paOOTHI.

7.1. Tunosbie KOHTPOJIbHBIC 3aIaHUsl UJIM UHBIC MaTE€pHAJIbI, H606XOJIHMI>IC AJId OCHKH 3HaHI/Ii71, YMeHHﬁ U HABBIKOB H (I/I.TI]/I) onbITa
AEeATECJIBbHOCTH

Bonpocel, nHAMBHUTya IbHBIE 33/1aHUS M 331241 MTPEICTABICHBI B METOJANYECKUX YKA3aHUAX K MPAKTUICCKUM U JIAOOPATOPHBIM 3aHATHIM [3.1 —
3.13], mpencraBneHHbIX B 1. 8.3.

7.2. Onucanue nMokasareJieil 1 KpUTEpPHUeB KOHTPOJIA YCIIeBA€MOCTH, ONIMCAHNE HIKAJ OLleHUBAHUS

I[J'I}I OLICHKHU 3HaHHfI, YMeHHﬁ, HaBBIKOB H (bOpMHpOBaHHH KOMIICTCHOHWU IIO JUCHUINIMHC MOXCET HPHUMCHATHCA 0aJlJIbHO-
peﬁTHHFOBaH/Tpa)IHIII/IOHHaH CHUCTEMA KOHTPOJIA 1 OLUCHKHN YCIICBACMOCTH CTYJCHTOB.

Taonuua 5 — bannvho-peiimunzoean cucmema OYeHUGAHUA

HIkana
JK3aMeH
OlleHUBAHMS
41-50 OTnau4HO
31-41 Xopotio
21-30 Y 10BIETBOPUTEIIBHO
0-20 HeynosnerBoputensHO
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Tabnuuya 6 — Kpumepuu oyenuganus pezyismama 00y4eHus no OUCYUNIUHE U WKAIAd OYEHUBAHUA

Koan
HANMEHOBAHHUE
KOMIIeTeHIMH

Kox 1 HamMeHOBaHHe
HHIUKATOPA JO0CTUKEHUSI
KOMIEeTeHINH

Kputepun ouennBanus pe3yjibTaToB 00y4eHUsI

Onenka
«HEYAOBJICTBOPHUTEJIbHO»
/ «He 3a4TeHO»
0-59%

OT max peUTUHTOBOMI
OILICHKH KOHTPOJIS

Onenka
«YAOBJIETBOPHTEJILHOY /
«3a4TEHO»
60-74%

OT max peUTUHTOBOMI
OLICHKH KOHTPOJIA

Onenka
«xopomuio» /
«3a4TEHO»
75-89%

OT Max pPEUTUHTOBOM
OLICHKY KOHTPOJIA

Onenka
«OTJIUYHO» /
«3a4TEHO»
90-100%

OT Max PEUTUHTOBOM
OIICHKH KOHTPOJIS

OIIK-5. Cnocoben
HCTIOJIb30BaTh
OCHOBHBIC
3aKOHOMEPHOCTH,
JIEHCTBYIOIINE B
mporiecce
H3TOTOBIICHHS
MAaIIAHOCTPOUTEIHHBIX
u3genuit TpedyeMoro
Ka4ecTBa, 3aJaHHOTO
KOJINYECTBA IIPU
HaMMCHBIUINX 3aTpaTax
00IIIECTBEHHOTO TPY/a

HOIK-5.1. [Tpumenser
OCHOBHBIC 3aKOHOMEPHOCTH
NPOLIECCOB U3TOTOBICHHUS
MAaIIHHOCTPOUTEIBHBIX
U3JEeIui

He 3HaeT OCHOBHBIX IOHATHI
3aKOHOB XHMHH ,HE YMEeT
OCYLIECTBIST J1a00PaTOPHBIN
9KCIIEPUMEHT, HE BIIaJeeT
HaBBIKAMH OCHOBHBIX XHMHYECKHX
orneparyii. He MOKET BBIIIOJIHATh
pacdeTsl 1 00paboTKy
9KCIEPUMEHTAJILHBIX PE3YJIbTaTOB
C UCIIONIB30BAHHUEM JIUTEPATYPhI U
9BM.

Cabo 3HaeT OCHOBHEBIE
MTOHSITUS U 3aKOHBI XUMUH
,IJIOXO YMEET OCYIIECTBIISITh
J1a00PATOPHBIA SKCIICPUMEHT,
c1abo BIIa/IeeT HABBIKAMH
OCHOBHBIX XHMHYECKUX
onepanuii. He MOXeT
MPABUJIBHO BBIOJIHSATH
pacdeTsl 1 00paboTKy
DKCIIEPUMEHTAIBHBIX
PE3yJIBTAaTOB C HCIIOJIB30BAaHUEM
marepatypsl 1 OBM.

Xopomio 3HaeT OCHOBHBIE
TIOHSTHUS Y 3aKOHBI XUMHH,
yMeeT OCYIIECTBIST
11a00paTOPHBIH
9KCIIEPUMEHT, XOPOIIO
BIIaJICCT HaBBIKAMU
OCHOBHBIX XUMHUYECKHX
omnepanuii, MOXeT
BBINIOJIHATE pacuyeThl U
06paboTKy
IKCIIEPUMEHTAIIBHBIX
Ppe3yIbTaToB C
HCIIOIb30BaHHEM
murepatypsl 1 OBM, HO B
HEKOTOPBIX pasjenax
JIOITyCKaeT OIIUOKH.

YBEepeHHO 3HaeT
OCHOBHBIE TIOHSATHUS H
3aKOHBI XUMUHU, yMEET
OCYIIECTBIATh
71ab0paTOPHBIH
9KCIIEpUMEHT, XOPOLIO
BJIa/IceT HaBBIKAMHU
OCHOBHBIX XUMHYECKHX
OTepaInii, YBEPEHHO
MOJKET BBIIIOJHATH
pacueTsl U 00paboTKy
9KCTIIEPHMEHTATBHBIX
Pe3yNbTaToB ¢
UCIIOJIb30BaHHEM
murepaTypsl 1 OBM.

HUOIIK-5.2. [Iposogut
aHaJu3 ¥ BEIOOp BapHaHTOB
TEXHOJIOTHYECKUX MPOIIECCOB
IIPY HAMMEHBIIINX 3aTpaTax
00IIIECTBEHHOTO TPY/a C
YUETOM CepUHHOCTH U
Ka4yecTBa BBIITyCKaeMOU
IPOAYKIUHI

He Bnaneer Teopernueckumu
OCHOBaMH XHMUSI, HE 3HAET
METOJIOB TEOPETHIECKOTO
[UIAHAPOBAHHST XHMHUYECKOTO
JKCTMEPUMEHTA U HE yMEeT
COCTABIIAThH TUIaH MPOBEICHHS
HCCIICTIOBAHUSI, OCYIICCTRIAThH
00paboTKy M aHATH3 MOJYYECHHBIX
Pe3yIbTaTOB; HE BIA/EET
HaBBIKAMH CaMOCTOSITEIIBHON
paboTEI B 00JIaCTH XUMUU U
(H3UKO-MAaTEMAaTHIECKUM
armapatoM o0paboTKy
Pe3yJIbTaTOB IKCIIEPHUMEHTA.

IToBepxXHOCTHO 3HaeT
TEOPETUIECKHE OCHOBBI XHMHH,
HE B [IOJIHOM 00bEeME 3HAeT
METO/IbI TEOPHH TUIAHUPOBAHHUS
XHUMHYECKOTO IKCIIEPUMEHTA,
HE B MTOJHOM 00bEeMe MPOBOIUT
aHaM3a 1 00paboTKy
Pe3yIbTaTOB 3KCIIEPUMEHTOB;
HE B [IOJIHOM 00bEME BIIaJceT
HaBLIKAMH CAMOCTOSATEILHOM
paboTEI B 00JIaCTH XUMUH U
(H3UKO-MaTEeMaTHIECKUM
.anmapaToM o06paboTKu
pe3yNbTaToB.

Xopolio 3Haer
TEOPETUUCCKUI MaTepral,
HO B OTJENBHBIX pa3aenax
JTOTTyCKAET HETOUHOCTH;
3HAET METO/IBI
TEOPETHIECKOTO
[UTAHUPOBAHUST XHUMHUYECKOTO
IKCIIEPUMEHTA; 3HAET
METO/IbI aHAJIH3a U
00pabOTKH pe3ysIbTaToB
9KCIEPHUMEHTOB, HO HE
BCET1a BEPHO UX NPUMCEHSCT,
BJajJieeT (PH3HUKO-

MAaTEMATUYCCKUM anrapaToM

00pabOTKH pe3yNbTaTOB.

OT1an4HO 3HaeT
TEOPETUUECKUI
MaTepHa; 3HaeT METOBI
TEOPUH IIAHUPOBAHUS
JKCIIEpUMEHTA; 3HAeT
METO/IbI aHAJIN3a U
00pabOTKH Pe3yNIbTaTOB
9KCTIEpUMEHTOB; BIIaJICET
(U3UKO-MaTEMaTHIECKUM
anmapaTroM




8. YYEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
8.1. YueOHas suTeparypa, neyaTHble 3aHus OMOJIMOTEYHOr0 (pOHIA

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
NPaKTUYECKUX YUEOHBIX 3aHATHUI 110 TaHHON TUCIUITIINHE:

8.3.1 Memoouueckue ykazanus, papadbomannvie npenooasamenimu:

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 «Xumuueckas TexHomorus», 19.03.01 «buoTtexnomorus»,
11.03.04 «OnexTpoHrka u HaHOZJIEKTpoHUKay, 22.03.01 «MarepuanoBeneHne M TEXHOJOTHH
MaTepuaioB» Bcex ¢gopm odyuenust / JK.B. Manynesuu, O.H. Kopanesa, T.B. CazontreBa //
Hwxuuit 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 J1a00paTOpHBIM U MPAKTUYECKUM 3aHATHUAM IO Kypcy OOIIed XUMMHU Ul CTYIEHTOB
XUMHUYECKUX U HEXMMUYECKUX CHEelMATbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX (aKyIbTETOB /
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. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTCKAHWS XHUMHYECKHX PEaKIIHi:
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, 10.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.
yKa3aHWsl Ui TPOBENCHUS JTa0OpaTOPHBIX 3aHATHH MO Kypcy OOIIeH XWMUU JUIS CTYIEHTOB
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./[. PacTBOpBI 371€KTPOIMTOB: Y4€OHO-METO/1. TTOCOOHE 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. I'ankun, A.B. bopucos // Huwxuanit 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 HEXMMHYECKUX CHEIUAIBbHOCTEH THEBHBIX, BEUEPHUX U 3a04YHBIX (opM 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
MPOBECHUS TEKYIIEr0 KOHTPOJII MO Kypcy OOIIell XMMHUU U HEOPTraHWYECKOW XUMHUHU ISt
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.
Aunekceesa. 2017. 14 c.

3.8. KoBanera O.H. Dnekrpoxumusi: METOAWYECKHE YyKa3aHUs K Ja0OpaTOPHBIM 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.JI. Camconosa // 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 CIEeIHATLHOCTEN THEBHOU M BeuepHer ¢opm oOyuenus / JILA. Cmupnosa, JK.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
MPOBEJCHUST KOHTPOJIBHBIX PabOT M KOJUIOKBUYMOB MO Kypcy OOIIeH XUMUU Al CTYICHTOB
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: METOJl. yKa3aHUsl K IMPAKTHUECKUM 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
xuMuueckux crienuanbHocTedt / B.M. Haymos, I'.A. Tlannuesa, JI.H. YetsipOoxk. // H.HoBropos.
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 CTYNIEHTOB 1Mo auciuiuinHe. [IpuasaTer YuebHo-metoauyeckum coetom 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.WM., MHWeamkwun E.I., 2013 r. DaeKkTpoHHBII
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  AUCHMILUIMHE  o0ecrieueH  HEOOXOIUMMBIM  KOMIUIEKTOM
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. Ilepeuenb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHONH ceTH «HHTepHeT,
HEeO0XO0AUMBIX /IJIf OCBOEHHSI JUCHUNJIMHBI (MOIYJIA)

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

1.  Koncynsrantllmtoc [Dnexkrponnsiii 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 6ubnamoTeyHast cucreMa [T0BOHKCKOTrO rocy/1apcTBEHHOTO 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. ¢ skpana.

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

6.  Polpred.com. O630p CMU. Ilonnomexcmosas, mHoeoompaciesas 6asa oaunwvix (B/])
[Dnexmponnwiil 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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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
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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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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
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http://www.philosophy.ru/
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https://www.nntu.ru/sveden/accenv/

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

YueOHas ayouTOpHs I
MIPOBEACHUS TIPAKTHYECKUX U
nmabopaTOPHBIX 3aHATHH,
TPYIIIOBBIX H
WHIUBUAYATbHBIX

1 KOHCYIIBTAIIHH, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHON
attectanuu (" ABT0O3aBOICKAs
BBICIIIAS IIIKOJIA YKOHOMUKH"
r. Hwxuuit Hosropon,
yi.Jleckosa., 63)

1m1a00paTOPHBIX 3aHIATHHN 110 TUCIUILIHHE
XUMHS:

mKad CymImIbHBIN - 2 MmT.,
JJEKTPOXUMUICCKHE STUCHKHU IS U3MEPECHUS
OJIC XMMHYECKOTO 3JIEMEHTa - 3 IIT.,
ANEKTPOJIU3EPHI - 4 MT.,

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
PEaKTHBBI

HabOp y4eOHO-HATIISIIHBIX TOCOOMIA

Ilepeyenn
HaumenoBanue JIUIICH3UOHHOI'0
ayJAUTOPHUI U OcHanleHHOCTH ayAUTOPU I NPOrpamMMHOI0
Ne NoMeleHu ! IJIs NOMeIeHu ¥ MOMeINeHNH 1151 o0ecreyeHus.
CaMOCTOATEJIbLHOM CaMOCTOATEJILHOM paGOTbI PexBu3nTLI
padoThI MOATBEPKIAI0NIET0
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;
418 5. ObopynoBaHHUe LTS IPOBEACHUS

401
yaebHas ayJUTOpHUS IS
MPOBEJCHUS 3aHATUN
JIEKIIMOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIIOBBIX U HHIVBH-
2 JyaJibHBIX KOHCYJbTALIUM,
TEKYLIEro KOHTPOJIS U
MIPOMEXKYTOUHOM aTTecTaluu
("ABTO3aBOICKAS BHICIIAS
TKOJIa IKOHOMUKHU" T.
Hwxnuit Hosropog,
yi.JleckoBa., 63)

1.Jlocka menoBas

2. Pabodee MecTo mpenoaBaTens

3. PaGouyee mecTo cTyzaeHTa - 42 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)
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12. METOAUYECKHUE PEKOMEHJAIIUU OBYYAIOLIIUMCHA
ITO OCBOEHHUIO JTUCHUITJIMHbI

12.1. OOmue MeTOAHYECKHE PEKOMEHJAAUMH JIsi O00y4YalIIMXCH IO OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTUHN

JucuumiuHa  peanu3yercss IMOCPEACTBOM  NIPOBEIACHHS  KOHTAKTHOM  paboOThl  C
oOyyaronuMucs (BKJIIOYasi MPOBEIECHUE TEKYIIErO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIHLHOM
paboThl 00YUaIOIINXCS U TPOMEXKYTOUHOM aTTeCTaIlUu.

KonraktHas pabora MOXeT OBITh ayJTUTOPHOH, BHEAYTUTOPHOM, a Tak)Ke IMPOBOJUTHCS B
3JICKTPOHHOM WH(MOPMAIMOHHO-00pa3oBaTenbHOM cpene yHuBepcutera (nanee - DUOC). B
Cly4yae TMPOBEJCHUSI YaCTU KOHTAKTHOM pabotsl mo aucuuriinie B DMOC (B COOTBETCTBUU C
pacnucaHueM Y4YeOHBIX 3aHATHH), TPYJOEMKOCTh KOHTaKTHOH padboThl B DMOC skBUBajIcHTHA
ayJIUTOpPHOM pabdoTe.

[IpenomaBanue  AUCUMIUIMHBI  BENETCS C  NPUMEHEHHEM  CIEAYIOUIMX  BHJIOB
00pa30BaTENbHbIX TEXHOJIOTUMN:

-OaNIbHO-PEUMUH208A51 MEXHOI02USl OYEHUBAHUA(NPU HATUYUL),

- KOIOKGUYM,

- KOHmMpOoIbHAsA paboma,

- mecm,

- omuem no 1ab6opamopHuIM paboma.

[lo uroram Tekylied ycHeBa€MOCTH CTYAEHTY MOJKET ObITh BBICTABJIEHA OLEHKA II0
MIPOMEKYTOUHOM aTTeCTAallMi B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIeHTHI,
BBITTOJIHUBIINE BCE O0s3aTENbHBIC BUJBI 3AIUITAHUPOBAHHBIX YUEOHBIX 3aHATHH K MPOXOKICHUIO
MIPOMEKYTOUHOM aTTecTallK (IK3aMEHY).

PesyabraT 00yueHuss cuurtaercsi cOpMHMPOBAHHBIM HA NOBBILICEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIep:KaHNe Kypca OCBOCHO MONHOCTHIO. [Ipu yCcTHBIX coOeceloBaHUAX CTYACHT
MCUEPIIBIBAOIIE, MTOCTIEIOBATEIbHO, YETKO M JIOTUYECKH M3JaraeT y4eOHbI MaTepua; CBOOOTHO
CIpaBJsieTCs € 3aJayaMH, BOIPOCAaMH M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH mporpamMmoi 3aaaHus
BBITIOJTHEHBl B COOTBETCTBHU C YCTAaHOBIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CIOCOOEH
AQHAJIN3UPOBATh IOJIyUEHHBIE DPE3YyJbTaThl, MPOSBIAET CAMOCTOSATEIbHOCTh IPHU BBIIOJHEHUH
3aJlaHuH.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €CIU
TEOPETUYECKOE COJIep’KaHNe Kypca OCBOEHO MONHOCThIO. IIpH yCTHBIX coOeceoBaHUSX CTYIEHT
MOCJIEZI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO M3yaraer y4eOHbI MaTepuai; CHpaBlseTCs C
3a/ladyaMH, BOMPOCAMHM W JPYTMMH BUIAMH 3aJaHUM, TpeOyIOIIUX MPUMEHEHUs 3HaHUHN; BCe
MpEeAYyCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHsl BBITIOJIHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOCH aHAIM3UPOBAThH MOTYYCHHBIE PE3YNIbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD IIPH BBIITOJHEHUH 3a/1aHUN

Pe3yabTaT 00yuyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIITOJTHEHUH
3a/laHuil HEe JIEMOHCTPHUPYET 3HAHUN y4eOHOro marepuala, JI0IMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYAHEHUSMHU BBITIONHSACT 3a/laHusl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHH,
KauyeCTBO BBINOJHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITTOJIHEHHS OLIEHEHO YHUCIIOM OaJIOB HUXKE TpeX MO OLEHOYHOM CHCTEeME, 4TO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

12.2. Meroauyeckue yKa3aHus 1JIsl 3aHATHI JIEKIIHOHHOI'0 THIIA

JIeKIMOHHBIN KypC TPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOITPOCOB
TEMaTUYECKOTO IJIaHa. B X0o/ie JTeKIIMOHHBIX 3aHSATHI PACKPHIBAIOTCS 0a30BBIE BOIIPOCHI B paMKax
KOKJIOM TeMbl AUCHUIUIMHBI (Tabnuma 4). O003HA4aroTCs KITFOYEBBIE ACHEKTHl TEM, a TaKKe
JENaloTCs akKIeHThl Ha Hawnboyiee CIIOKHBIE M BaKHbIE TOJIOKEHUS HM3y4yaeMOro Marepuana.
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Marepuanbsl JIGKUMHA SIBISIOTCS ONOPHOW OCHOBOM JUISI TMOJATOTOBKH OOy4arommMxcst K
HNPAaKTUYECKUM 3aHATHSM / J1a0OpaTOpPHBIM pabOTaM M BBINOJHEHUS 3aJlaHUN CaMOCTOATENbHOM
paboThl, a TaKKE€ K MEpONPUATUSAM TEKYIIErOo KOHTPOJS YCIHEBAEMOCTH U IIPOMEXKYTOUHOU
aTTeCTalluy 110 JUCLIUILIMHE.

B xone neKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAHHE Y4eOHOTO
MaTepuaia.

12.3. MeToanyeckue YKa3aHUSl 10 OCBOCHUIO JUCHMIUIMHBI Ha JIa0opaTOpPHBIX
padorax

JIaGopatopHbie pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYACHTAM YMEHHS padoTaTh C
XUMHUYECKMMH PeareHTaMu, IoCy10i U MpuOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
IPOBOJIUTH NEPBUYHbIC HAy4HBIC HcCiienoBaHus. B naboparopHbie pabOThl BBEJCHBI AJIEMEHTHI,
NOBBIIIAIONIME MHTEpPEC CTYJEHTOB K HMM M HMX IIO3HaBaTelIbHYIO aKTUBHOCTb. Hampumep, B
pabore "OmpeneneHue MOJSIPHON Macchl SKBUBAJICHTA MeTajula" ONpeensieTcss HEe TOJIbKO
SKBHUBAJIEHTHAs Macca (JIMTepaTypHbIl BapHaHT), HO W aTOMHas Macca MeTauia. B pabote
"Onpeneneare TtemioBoro 3ddexra peaknuu" TEIUIOEMKOCTh KaJOPUMETpPa OMPEICIIIeTCs
METOAMYECKH OoJiee I'paMOTHO, YeM 3TO OINMCAaHO BO BCeX JIAOOpAaTOPHBIX MpakTHUKymax. Jlns
MOBBIIIICHUS TI03HABATENILHOW aKTUBHOCTHU CTYJACHTOB U MPUOOPETEHUSI UMH TIEPBUYHBIX HABBIKOB
HAy4YHOTO HCCIIEIOBaHMs, B 3TU KJIACCHYECKHE JIabopaTopHble pabOThbl BBEIECHBI 3JIEMEHTBI
HAy4YHOT'O UCCJIEI0BaHUs, KaK-TO:

a) CaMOCTOATENIbHO 110100paTh PeaKTUBBI AJIs IPOBEACHMS TOW MIIM UHOM peakiii;

0) OOBSICHUTH NPOTEKAHUE OJHON PEaKUUH M HE MPOTEKaHWEe APYrod, Ha MEPBBIN B3I
oJ00HOH, peakIuy;

B) NIpeCKa3aTh MPAKTHUECKOE 3HAYCHHE TOW WM MHOM PEaKIWHu, COMpPOBOMKIAIOILICHCS
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

[TonroToBKy K Kax10i 1abopaTopHOW paboTe CTYAEHT AODKEH HauyaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpakaeT coiepiKaHue MpeI0KEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W J1a0OpaTopHO pabOTHI CTYIEHT OQOPMIIET OTYET, B
KOTOPOM YKa3bIBAlOTCs LIeTM palboThl, XOA pabOThl, JAeTCsi PUCYHOK M OIMCAHUE YCTAHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BHIYACICHUS M BHIBOIBL.

[Tpu ouleHuBaHMM 1a00PATOPHBIX pabOT YyUUTHIBAETCS CIIEAYIOLIEe:

- Ka4eCTBO BBIMOJHEHUS] AKCIEPUMEHTAIBHO-TIPAKTHUECKOM YacTH pabOThl |
CTETIeHb COOTBETCTBHS PE3YIHTATOB PA0OTHI 3aJaHHBIM TPEOOBAHMSIM;

- Ka4ecTBO 0(OpMIIEHHsI OTUeTa Mo padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI TIPH 3aIIUTE paOOTHI.

12.4. MerToauyeckue YyKa3aHUsi 10 OCBOCHHUI0 JHCHMIUIMHBI HAa 3aHATHAX
CeMHHAPCKOro THIA

[IpakTudeckue 3aHATUS HaMpaBleHbl Ha POPMHUPOBaHNE HABBIKOB PEIICHUS MPAKTUYECKUX
3a7a4, MPUMEHSS TOJYYEHHbIE TEOPETHYECKHUE 3HAHMS, a TAKKE HABBIKOB CaMOCTOSTEIIBHOU
paboThI OJT PYKOBOJICTBOM MpEIo1aBaTessl.

Ha mpakTuyecknx 3aHATHAX NTPOBOAMUTCS PEIICHHE PACUETHBIX 3a7a4 U YNPAKHEHUN B
mporecce MpopadOTKH HanboJee CIOKHBIX TEOPETHYECKHX BOMPOCOB. DTO MPOBOJAATCSA B TPEX
dbopmax:

1. yCTHBIH ONPOC CTYACHTOB MO KOHKPETHOM TEMATUKE MPAKTUUYECKOTO 3aHATHS;

2. pereHue U 00OBICHEHHNE TUTIOBBIX 33724 110 JAHHOU TeMe;

3. camocTosTeNnbHas paboTa CTYJACHTOB C MCIMOJIBb30BAaHUEM YUEOHBIX TMOCOOUM, JTEKIUI H
KOHCYJIbTAIIMH MPENOaBaTeNs IPU BBIITOJTHEHUH UMU KOHTPOJIBHBIX 3a/IaHHIA.
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12.5. MeToanueckne yKa3aHusl 0 CAMOCTOSATEJIbHOM padoTe 00y4aromuxcs

CamocrosiTennpHass paboTta oOecreuynBaeT MOATOTOBKY OOyYaromerocs K ayJIuTOPHBIM
3aHITHSIM ¥ MEPOIPHUATHIM TEKYIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAIMH 10 M3y4aeMOu
TUCHUIUIMHE. Pe3ynbTaThl 3TOW MOJArOTOBKU MPOSBISAIOTCS B aKTHMBHOCTH OOydarollerocs Ha
3aHATHSIX W B KayeCTBE BBIMOJHCHHBIX MPAKTUYECKUX 33JaHUN W JIpyrux (OpM TEKyIIero
KOHTPOJISL.

[Ipu BBIMONHEHUH 3aaHUN JUISI CAMOCTOSATEIHHOUW PabOThI pPEKOMEHAYETCS MpopadoTKa
MaTepUaJIOB JIEKIIMH MO KaXKIOW NPOMACHHOM TeMe, a TakKe H3YyYEeHHE PEKOMEHIYyEeMOM
JTUTEPaTyphl, TPEICTABICHHON B pa3jaene 6.

B mnporecce camocTosTenbHOW pabOThl MPU W3YUYEHUU TUCIHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIEIUATM3UPOBAHHBIX AYAUTOPHSIX I CAMOCTOSTEILHON paOOThI
(ykazano B Tabum. 11). B aymuropusx wuMeercs JOCTyNm 4epe3 HH(POPMaIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTepHET» K AJIEKTPOHHON HMH(DOPMAIMOHHO-00pa30BaTEIIbHON
cpene yauBepcurera (OQMOC) u anektponHoit onbauoteunoit cucreme (ObC), re B 37eKTpOHHOM
BUJIC PACIONIATalOTCsl y4eOHbIe M Yy4eOHO-METOJMYECKHE MaTepuaibl, KOTOPbIE MOTYT OBITh
MCIIOJIb30BaHBI JJIsl CAMOCTOATEIHHON PadOThI IPU U3YUYEHUU AUCLUILTUHBL.

Jis oOydJaromuxcst Mo 3a049HOM (opMe OOyYeHHUs CaMOCTOSITeNIbHAs paboTa SBISICTCS
OCHOBHBIM BHJIOM Y4€OHOI 1eATeIbHOCTH.

12.6. Meroanuyeckue yKa3aHus 1JIs1 BHINOJTHEHUSI KOHTPOJIbHBIX padoT

IIpu n3yyenun kypca « XUMHHU» OPOBOJUTCA 6 KOHTPOJIBHBIX padoOT (B TOM 4YMCIE JABE
IIPOBEPOYHBIC PAOOTHI IO CTPOCHUIO aTOMa U EPUOTUIECKAM CBOHCTBAM).
B koutponbHyto pabory Ne 1 mo paszmeny ABa BXOAST BONPOCH MO XMMHYECKOM

TepMoauMHamMMKe: BapuaHT 1 - 28 (mo BbIOOpYy IpenopaBatelis) M3 METOAMYECKUX YKa3aHUM:
I''H.bopucosa, A.B. bopucos, O0.B. barranosa, B.K. OcmManoB OCHOBHbIE 3aKOHOMEpPHOCTH
npotekaHusa xumudeckux peakiuid. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.

B xontponbHyto pabGoty Ne 2 (pa3gen 3) BXOAAT BOIPOCHL IO CIEAYIOLUIMM TeMaM:
CKOPOCTh XMMHYECKUX peaklui, XUMUYECKOe paBHOBecue: Bapuant 1 — 28, 1-27 (mo BwIOOpY
npenogasarens) u3 mMetoaudeckux ykasanuil: I.H. bopucosa, A.B. bopucos, FO0.B. Barranosa,
B.K. OcmanoB OcHOBHbIE 3aKOHOMEpPHOCTH MpOTEKaHHUsd xumuueckux peakuuit. H.Hosropog,
HI'TY um. P.E. Anekceena. 2015. — 49 c.

B kontponbHyto pabotry Ne 3 (pa3zmen 4) BXOASAT BONPOCHI IO CIEAYIOIIUM TEMaM:
CHocoObl BBIPRKEHUS KOHLIEHTPAILlMM PAacTBOPOB; peakIMM HOHHOTO oOMeHa, rujaponus, pH
pactBopoB u IIP: Bapuant 1-30 (mo BeIOOpY mpernonaBaTensi) U3 METOJMYECKUX yKazaHuil: A.B.
bopucos, A.Jl. CamconoBa, I''H. bopucoBa KoHTponbpHBIE 3ajaHMsl IO TEME pacTBOPHI.
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2017. 14 c.

B xonTponbHyto paboty Ne 4 (pazzmen 5) BXOZSAT BOIPOCH! MO TEMaM: OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKLINH, FIEKTPOAHbIE TOTEHIIMANBI, ypaBHeHHe HepHceTa, ranpBaHnyeckue
AIIEMEHTHI, AJIEKTposin3: BapuaHThl 1-30 (mo BBIOOpPY mpemnojaBaTensl) W3 METOAUYECKUX
ykazanuii: T.B. Ca3zonteeBa, A.J[. CamconoBa Xnumusi. KOHTpOIbHBIE BOPOCHI 110 OKACIUTENBHO-
BOCCTAHOBUTENIBHBIM CHCTEMaM U KOPpPO3UM METAUIOB Ul CTYJEHTOB HEXMMHUYECKUX
cnenuansHocte. H. Hoeropon. HI'TY um. P.E. Anekceesa. 2007.17 c.

B konTponeHyto padoty Ne 5 (1 u 2 npoBepouHble paboThI IO pasjieny 6) BXOAAT BOIPOCH
no crpoeHue aroma u Ilepmomnueckomy 3akony um. .M. MengeneeBa: 3aganue 1- 25 (mo
BbIOOpPY MpenojaBaTelnisi) U3 Metoauueckux ykazanuil: JI.A. CmupHoBa, XK.B. Manynesuy, I'.A.
[TanuueBa, ['.®. Bomoawn, JI.LH. Yertsipbok, C.B. KpacnomyOckas. Ctpoenue artoma. H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.
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B xonTponpHyO padoty Ne 6 (pazaen 7) BXOASAT BOMPOCHI IO XMMHYECKOW CBSI3U: 3a1adya
1-29 (mo BeIOOpY mpenoaaBatenst) u3 Mmeroandeckux ykasanuid: O.H. KoBanesa, T.B. Ca3onTheBa,
A.J1. CamconoBa Crpoenue aroma. Xumuueckas cBsi3b. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

13. OHEHOYHBLIE CPEACTBA JJIsI KOHTPOJISI OCBOEHUA AUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIE MAaTepPUaJbl, He00X0AUMbIe JJIsl OLlEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/l€e TEKYILIEro KOHTPOJISAA yCIIeBA€MOCTH

Bonpocel, nHAMBUAYaIbHBIE 33aHNS] U 33]Ja41 [IPEICTABICHBl B METOJUYECKUX YKa3aHUAX
K IPAKTUYECKUM U JTabopaTopHbIM 3aHsaTusaM [3.1 — 3.13], mpeacraBneHHbIX B 1. 8.3.

Ilpumepovt munogvix 3a0anuii:

13.1.1. TunoBbIe 3aJaHUA K NPAKTHYECKUM (CEMUHAPCKUM) 3aHATHAM
3ansaTne Ne 6 (1,5 gyaca)
OKHCIUTEILHO-BOCCTAHOBHUTEIbHBbIE peakiuu. Pemenne 3agau

1. CamocrosTenbHOe pelieHue 3anad (0 WHAUBUIYaJbHOMY BapuUaHTy) Ha TeMy
«OKUCIINTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMM» (IO BBIOOPY IMpenojaBaTeNsl U3 METOIUYECKUX
yKa3aHUi K JabopaTopHbIM M mpakTudeckuMm 3aHsaTusM: CamconHoBa A.Jl., TIankun A.JL,
CasontbeeBa T.B. «OkucnutenbHo-BoccTaHoBUTENbHBIE peakuuu» H. Hosropog, HI'TY um. P.E.
Anekceesa. 2012. 36 ¢.)

THUITOBBIE 3AJIAY:

1 . OHpe,I[CJ'II/ITe BO3MOXHOCTH CaMOIIpOU3BOJIbHOI'O IIPOTCKAHUA pe€aKuuu IIpu

CTaHI[apTHBIX YCJ'IOBI/HIX
2KMnO, + 16HF = 2MnF, + 5F, + 2KF + 8H,0

2. OrmpenenuTe BO3MOXHOCTb  CaMONPOM3BOJIBHOIO NPOTEKAaHUS PEAKIUH  TpHU

CTaHI[apTHBIX YCJ'IOBI/HIX
2KMnO; + 16HBr = 2MnBr, + 5Br, + 2KBr + 8H,0

3 . Onpez[eJmTe BO3MOXHOCTH CaMOHpOI/ISBOHBHOFO HpOTeKaHI/IH peaKI_lI/II/I HpI/I

CTaHI[apT HBIX yCJ'IOBI/I}IX
2Fe0,> + 8H" + 2Br — Fe* + Br, + 4H,0

4. Ormnpenenute BO3MOXHOCTh CaMONPOM3BOJIBHOIO IPOTEKAaHUS pPEaKLUH  IpU

CTaHI[apTHBIX YCJ'IOBI/HIX
AsO,> + 2H,0 + 21" = AsO, + I, + 40H
5. BpruncianTe KOHCTaHTY paBHOBECHS PEaKIUU
2KMnO, + 10FeSO,4 + 8H,S0,4 = 2MnSO, + 5F92(SO4)3 + K»,SO,4 + 8H,0
6. Onpenenurte HanpaBiIeHUE PEAKIIMU IPU CTAaHAAPTHBIX YCIOBUAX
2KMnO; + 5H,S + 3H,S04 = 2MnSO, + 2S + K,S0, + 8H,0

7. MeTooM HMOHHO-3JIEKTPOHHBIX ypaBHEHUH mondepute K03()(UIMEHTH B CIEIYIOUINX
OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKupmx. YKa}KI/ITe OKHCIIUTCIIb U BOCCTAHOBUTCIIb. Ka1<0171
H3 DJIEMEHTOB OKHCIISIETCA, KaKOﬁ BOCCTaHaBJ'II/IBaeTCSI?

1)A| + K,Cr,07 + H,SO4— A12(804)3 + Crz(SO4)3 + K,SO4 + H>,0
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2) Al + KMnQO4 + H,SO,— Alz(SO4)3 + MnSO, + K,SO, + H,O

3) MnO; + KCIO3 + KOH— K;MnO,4 + KCI + H,0O

4) Bi,O3 + Br, + KOH— KBiO3 + KBr + H,0O

5) SnCl; + K;Cr,07 + HCI — SnCl, + CrCl; + KCI + H,O

6) Mgl + H,O; + H,SO,— I, + I\/IgSO4 + H,0

7) FeSO, + KCIO; + HzSO4—>F€2(SO4)3 + KCI + H,0O

8) KNO, + K>,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO,4 + H,O

9) MnO, + O, + KOH— K,;MnO,4 + H,O

10) SO, + FeCl; + H,0— H,S0O, + FeCl, + HCI

11) H,S + KyCrO7 + HaSO4— S + Crp(S04)3 + K, SO4 + H0

12) H,SO3 + HIO3— H,SO,4 + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO4 + KySO4 + H,O

14) KMnO,; + KBr + H,SO4 — MnSO, + Br, + K;SO,4 + H,O

15) SO, + KMnO4 + H,O — K»SO4 + MNO, + H,SO4

16) Kl + KMnO4 + KOH — I, + KoMnO,4 + H,O

17) MnO, + H,SO4— MnSO, + O, + H,O

18) FeSO,4 + KMnO,4 + H,SO4 — Fez(SO4)3 + MnSO, + K,SO, + H,O

19) KNO; + KMnQO4 + KOH — KNO3 + K;MnQO,4 + H,0

20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO

21) NaCrO, + H,0, + NaOH— Na,CrO,4 + H,O

22) P + HNO3 + H,O — H3PO,4 + NO

23) KMnO,; + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO

24) Fe,03 + KNO3; + KOH— K,FeO4 + KNO, + H,O

25) I, + KOH — KI + KIO3 + H,O

26) KIOz + H,0O5 + H,SO4— O + 1 + Ky,SO4 + H,O

27) Al, + KOH + Hy0 —K[AI(OH)4] + H,

28) SnCl, +KMnQ,4 + HC1 — SnCly + MnCl; +H,0

29) Cl, + KI + KOH — KCl1 + KIO;3 + H,0

30) SNCl, +FeCls — SnCl, + FeCl,

8. MeTooM 3JIEKTPOHHO-HOHHBIX YPAaBHEHUH COCTABbTE IOJHBIC YPABHEHHS PCAKIIHIA,
YUYUTBIBAA, UTO UJIM OKUCIIUTECIIb, NJIX BOCCTAHOBUTCIIb SABJIAIOTCS TAKKE U CpeHOﬁ. O6OCHyI>’ITe Ha
OCHOBAaHHMMU CTAHAAPTHBIX OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX IMOTCHIOHUAJIOB BO3MOXHOCTDH
MMPOTCKAHUSA JAHHBIX peaKHHﬁ.

1) Kl + H,SO4/xou/— I, + H,S + K,SO,4 + H,O

2) KBr + H,SO4/kon11/— Bry + S + K»,SO,4 + H,0O

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

4) Mg + H,SO4/xou1/— MgSO4 + S + H,0O

5) Al + H,SO4/xoH1/— A12(804)3 + H,S + H,0O

6) Cu + H,SO4/koa1y— CuSO,4 + SO, + H,0

7) Ag + H,SO4/koH1/— Ag2804 + SO, + H,0O

8) HCl/koun/ + MnO,— Cl, + MnCl, + H,O

9) HCl/xoun/ + KMnO,—Cl, + MnCl, + KCI + H,0

10) HCl/xonn/ + PbO,— Cl, + PbCI, + H,O

11) HCl/xoun/ + CrO3 — Cl;, + CrCl3 + H,0O

12) HCl/xoun/ + K»,Cr,O7— Cl, + CrCl; + KCI + H,0
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13) Zn + H,SO4/xou/ — ZnSO4 + H,S + H,0

14) CuS + HNO3z— S + Cu(NOs3), + NO + H,0O

15) Cu,0 + HNOz— Cu(N03)2 + NO + H,0

16) CuS + HNOs/kouu/— H,SO,4 + CU(N03)2 + NO, + H,0O

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

18) MnS + HNO3;— S + NO + Mn(NO3)2 + H,0

19) FeSO,4 + HNO3— F62(504)3 + FE(NO3)3 + NO, + H,O

20) MnS + HNOs/kou/—H,S0,4 + NO, + Mn(N03)2 + H,0

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

22) Zn + HNOz;— Zn(N03)2 + NO + H,0

23) Mg + HNOg/O‘IeHBpa36./—> Mg(NOg)z + NH4NO3 + H,O

24) Fe + HNOz;— Fe(N03)3 + NO + H,0O

25) S + HNO3;— H,S04 + NO

26) H,S + HNO3— S + NO, + H,0

27) Cu + HNOg/paz6/— Cu(NO3), + NO + H,0

28) Sn + HNOg/konw/— H,SnO3 + NO, + H,0

29) Fe + H,SO4/xou1/— FCQ(SO4)3 + SO, + H,0

30) KsS + HNO;— S + NO + KNO3 +H,0

9. OxucnuTensHO- BOCCTAHOBUTENBHAS PEAKIMS BBIPAKACTCS WOHHBIM YpPaBHEHHEM.
Vkaxkure, Kakoil WOH SBJIACTCSA OKHCIUTENEM, Kakoil — BoccTaHoBuTeleM. CocTaBbTE€ HMOHHO-
DJICKTPOHHBIC M MOJCKYJISIpDHBIC YPaBHEHHUS.

1). Bi + NO; +H" - Bi **+ NO + H,0

2) Fe*?+ ClO; + H" — Fe™ + CI + H,0

3) Cr + BiO; + 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, + MnO4 + H" — O, + Mn*? + H,0

7)I"+NO; +H" — I, + NO + H,0

8) Br + Cr,0,% + H" — Cr"+ Bry+ H,0

9) I + H0, + H*— I, + H,0

10) Cl, + OH™ — CI + ClO3 + H,0

11) HoS + MnOg + H* — S + Mn™ + H,0

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

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

14) CIO3 + SO3” + + H" — CI'+ SO4” + H,0

15) NO; + MnO4 + H" — NO3z + Mn*? + H,0

16) Br, + OH™ — Br + BrO; + H,0

17) Sn*? + BrOz + H" — B+ Sn**+ H,0

18) Cu+ NOz +H" — Cu "+ NO, + H,0

19) Cr,0,* + H* + Fe™ — Cr'®+ Fe™ + H,0

20) Br + MnO4 + H* — Br, + Mn** + H,0

21) Pb++NO;z +H* — Pb *? + NO + H,0

22) Mn*? + CI03 + OH — MnO,* + CI'+ H,0

23) Bi + NO3 + H* — Bi*" + NO + H,0

24) CryO7% + I +H" - Cr*" + 1, + H,0
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25) CrO, + Br, + OH'— CrO4* Br + H,0

26) SO5*> + Ag" + OH™ — SO,* + Ag + H,0

27) Fe* + MnO4 + H" — Fe** + Mn?* + H,0

28) MnO; + I + H" — I, + Mn** + H,0

29) MnO4 + SO5™ + H,0 — MnO, + SO4* + OH
30) MnO, + OH™ +S05*> — SO4% + MnO,* + H,0

13.1.2. TunoBble 3aJaHU 1JIs JJA0OPATOPHBIX PadoT
JlabGoparopHoe 3ansitue Ne 1 (2 yaca)

CxopocTh XMMHYECKOIi peakuuu U XHMHYecKoe paBHOBecHe.
THUITIOBBIE KOHTPOJIBHBIE BOIIPOCHI:

1. Uro Ha3pIBaeTCs CKOPOCTHIO XMMMUECKOM peakuuu? B Kakux eguHHUIAX OHa
usMmepsercs?

2. Kak 3aBUCHUT CKOPOCTh XMMHYECKOMN peaKMU OT KOHLIEHTPALUH PEarupyroluX BELECTB
JUISL CJIOKHBIX pPEeaKIUii?

3. HanummTe KMHETUYECKOE ypaBHEHHUE [Jisi TOMOTeHHOM peakuuu. OT 4ero 3aBUCUT
KOHCTaHTa CKOPOCTH XUMUYECKON PEaKIUU?

4. Yro Ha3bIBalOT nopsakoM peakuuu? Kak sKCIEepUMEHTaIbHO ONPEAEISIOT MOPSAIOK
peaKIiu Mo JaHHOMY BEIIEeCTBY?

5. Or xakux (aKTOpOB 3aBUCUT CKOPOCTb XHMHUYECKOM pEakIUMu B TE€TEPOr€HHBIX
cucremax?

6. Kak 3aBucut ckopocthb peakiuu ot temnepatypsi? [Ipasuio Bant-I'ododa.

7. Yo Takoe katanuzaTop? KakoB MexaHU3M JICUCTBUA KaTaauzaTopa?

8. @akTOpPHI BIUAIOIINE HA TOMOT€HHBIN U T€TePOreHHbIN KaTanu3?

9. Kakue peakuuu Ha3bIBalOT 0OpaTUMBIMHU U HEOOPATUMBIMU?

10. YTo Ha3BIBAIOT COCTOSTHUEM XMMHUYECKOTO paBHOBECHSI?

11. Ipunnun Jle-Iatense? [IpuHIMIBI CMELIEHUS XUMUYECKOTO PaBHOBECHS?

12. Yto Ha3BIBAIOT KOHCTAHTOM XUMHUYECKOTO PaBHOBECHS?

13.1.3. TunoBbie BONPOCHI (3aJaHKA) 1JIA YCTHOIO (IHCBMEHHOI0) ONpoca
JIEKIIUS Ne 4. OcHOBHBIE 3aKOHOMEPHOCTH XMMHU4eCKO KnHeTuKkH. CKOpoCcTH
XHMHYECKHX peaknui. 3aKoH JelcTByoImX Macc. CTaauiHOCTDh H NPAJIOK XUMHUYECKOH
peakuuu. Biusinue TemMnepatypbl HA CKOPOCTh PeaKLHid.
THUIIOBBIE BOITPOCHI JJAA TI'PYHNIIOBOI'O OBCYXIEHUSA HA
JIEKIIMOHHBIX 3AHATUAX:
1. Uro Ha3bIBaeTcsi  CKOPOCThIO XHUMHUYECKOW peakuuu? B kakux eauHHIIAX OHA
u3Mepsercs?
2. Kak 3aBHCHT CKOPOCTb XUMUYECKOW pEaKLMU OT KOHIEHTPALMU PEArNpPYyIOIINX BEIIECTB
JUISL CJIO’KHBIX pEeaKIuii?
3. Hanummure KMHETHYECKOE ypaBHEHME JUIsl TOMOI€HHON peakiuu. OT 4ero 3aBUCHT
KOHCTaHTa CKOPOCTH XUMHUYECKON PEaKInu?
4. Uto Ha3pIBatOT MopsAakoM peaknuu? Kak sKCIEpUMEHTAIbHO OMPEICNISIIOT MOPSJIOK
peaKIuy 1Mo JaHHOMY BEIEeCTBY?
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5. Or kakux (HaKTOpOB 3aBHUCUT CKOPOCTh XHWMHUYECKOW pEaKIUH B TETEPOTCHHBIX
cucremax?
6. Kak 3aBucut ckopocth peakiuu ot temrepatypsi? [Ipasmio Bant-I'odda.

13.1.4. TunoBblie TECTOBLIE 3aaHUS
Tema «OcHOBHBIE TOJIOKEHUSI, IJIEMEHThl XHMUYEeCKO TeEPMOIUHAMHUKH U TEIIOBbIE

3¢ deKThl XMMHUYECKUX PeaKkuii»
1. TemuoBo# 3P QeKT peakuu XapakTepru3yeTcsi U3MEHEHHUEM
1) sHTpONINY;
2) SHTAJBIIUN;
3) NOBBILIIEHHEM TEMIIEPATYPHI;
4) BHyTpEHHEH YHEPTUH.
2. Peakuus nmporekaer caMOINpPOU3BOJILHO B MPSIMOM HAaIIPaBJICHUHU, €CIIN
1) AH<O0;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpomHUS ABISETCS XapaKTEPUCTUKOM
1) TEemIOTHI CUCTEMBI;
2) Oecniopsiika CHCTEMBbI;
3) NOTEeHIMANbHON YHEPTUH CUCTEMBIL;
4) MBUKEHHS MOJICKYII.
4. TemnoBoii 3¢ (heKT peakuy 3aBUCUTE OT
1) TemnepaTypsl OKpyXKarolei cpeabl;
2) naBJI€HUS B CUCTEME;
3) HAYAJILHOT0 U KOHEYHOI'0 COCTOSIHUS CUCTEMBI;
4) myTH NPOTEKAHUS PEaKIUH.
5. B xoxe peakuuu NpoucxoauT BbIJIENICHHE T'a3a — CUCTEMA PACIIMPSIETCs, IIPU 3TOM €€
1) suTpornus ymensinaercs (AS<0);
2) suTanbnus yBenuunBaercs (AH>0);
3) surponusi Bo3pacraet (AS>0);
4) BHyTpeHHss1 dHeprus ymenbinaercs (AU<O0).
6. Jlnst kakoit peakuuu ASxp >0?
1) CaCOs3 (k)=CaO(k)+ CO,(r);
2) 2S0, (r)+ 02(1")22803(1");
3) lo(r)+ Ha(r) = 2HI(r);
4) 3H,(1)+ Na(r) = 2NHj3(1).
7. Peaknus mpoTekaeT CaMOIIPOM3BOJIBHO IPH TeMieparype Huxke paBHoBecHou ( T<T)), B
ClIy4ae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakums mnpoTekaeT CaMONPOM3BOJIBHO TIPH TEMIIEpaTypax BbIIE TeMIepaTypbl
pPaBHOBECHS B CIIy4ae €cliu
1) AH>0, AS>0;
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2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, peaKIMs HE BOZMOXKHA MPH JIFO00H TeMnepaType B ciydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<0.
10. Peakuust mpoTekaeT caMONPOU3BOIIBHO MPH JIFOO0H TemmuepaType B ciiydae
1) AH<0, AS>0;
2) AH<0, AS<O0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuus sBisieTcst 3K30T€PMUYECKOH, €Cln
1) AH<O0;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peakuust mpoTEKaeT ¢ MOTJIOIIEHNEM TETIIa, €CIN
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>0.
13. Cucrema HaxOAUTCS B pAaBHOBECUH, €CIIN
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTeMbl MOBBIILIAETCS MPU
1) KoHIIeHCaluu napa;
2) KMTIEHNH KUKOCTH
3) KpUCTAIIM3ALMHU )KUJKOCTH;
4) ocaxJICHUH.
15. DOHTponus cUCTEMbI YMEHbIIAETCS TPU
1) kpucTaaIM3anum;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpEHHH.
16. Peaxnus mporexaer no ypasHenuto 2 HCl) + Cagy = CaClyy) + Hagy. Cxombko momneit
HCI Bcrynmino B peakuuto, eciu Boienuinoch 152,88 k/Ix Tera?
1) 1 mounp;
2) 0,25 moasb ;
3) 0,5 mMoub;
4) 1,5 MoB.
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17. DuTanenus obpazoBanust FEO cocrtaBisier -265 kJk/mMonb. CKOJIBKO TeIJia BBIACITUTCS,

ecu obpasyercs 144 T okcupa xemnesza?
1) 132,5 xJIx;
2) 530 x/:x;
3) 677 xx;
4) 488 xJIx.
18. Cormacno 1 cnencTBuro 3akoHa ['ecca TemmoBoi 23GdeKT peakiuu
Fezo3(K) +3 CO(F) =2 FE(K) +3 COz(r) paBeH
1) AH xp = - 240,18 x/Ik;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4) AH%p = - 226,9 kJIk.
19. Durponus cucremsl B xoze peakiuu NaCOjs = NaxO() + COy(ry yBennuuBaercs, T.K.
1) oOpa3yercs ras;
2) peakiusi CaMOIPOU3BOJIbHAS;
3) oOpa3zyeTrcs OKCU HATPHS;
4) oOpa3yroTcs 1Ba OKCUJA.
20. Omnpenenute TemnoBoi apdekt cropanus KUIKoro CSy( 10 00pazoBaHUs Ta3000pa3HbIX
CO;z u SO3.
1) - 602 x/Ix;
2) 635,2 xJIx;
3) — 635,2 kJIx;
4) 602 xJIx.
21. PeakmmssNO(r) + Oy(r) =2NOa(r) mnpu cTaHZAPTHBIX YCIOBUSX MPOTEKAET
CaMOIIPOU3BOJILHO B MPSMOM HAINpPaBICHHUH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 xJIx;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 xJIx.
22. Peakuus C(rpagur) + COz(r) = 2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AGOXp =-257,4 x]JIx;
2) AGOXp =257; xJIx;
3) AG’xp = 120,2 x/Ixk;
4) AG%p = -120,2 kJIx.
23. Peakius sIBIS€TCS S9HIOTEPMHUUECKOM, €CITN
1)AH<O0;
2) AG<0;
3) AH>0;
4) AS>0.
24. Tlomydyenue nuHka uaet no peakiuud ZNOw) + Cupagur)y = ZNw) + CO(py. Cronpko Temna
MOTJIOTUTKCS, PU 0Opa3oBanuu 1 T uHKa?
1) 3700 x/Ix;
2) 1500 k/lx/mMonb;
3) 3700 x/Ix/MOb;
4) 3,7-10°c JI:k.
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25. Ilpu oxucnenun 10,8 T cepebpa Bwimenmnochk 1,58 kJ/Ix Terura. Haiitu sHTamenuio
obOpa3oBaHus OKcHa cepedpa AH006p(AggO).
1) — 20,5 xJI>x/Mo0b;
2) 31,6 xJIx;
3) - 31,6 k/Ix/Mo01b;
4) 44,8 xJIx .
26. DHTANBIUS 00pa30BaHUS aMMHAKa (AH006P(N Hs)) cocraBnser — 46,19 x/[x/mons. Kakoii
00beM a3oTa (H.y.) BCTYIUT B peakiuio, eciiv Boiaenurcs 18,41 k/[x TermnoTst?
1) 4,46 a;
2) 4,46 M,
3) 3,98 m;
4) 4,46 mo.
27. Onpenenute n3MeHenue >Heprun ['mb66ca peakuun CHapy + lory = CHaleo + Hly npu
CTaHJAPTHBIX YCIOBUAX. BO3MOXKHO J1 MPOTEKaHUE PEaKIUH (CT.Y.)
l)AGoxp= 39,49k /I:x, HEBO3MOKHO;
2) AGOXp = - 39,49 k/I>x, BO3MOXHO;
3) AG%kp = - 43, 8 kJ[/MOIIb, BO3MOXKHO;
4) AG%kp = 45,5 kJIK, HEBO3MOXKHO
28. Omnpenenure u3MeHeHue 3Hepruu ['mOOca M HampaBlieHHE NPOTEKAHUS PEAKLUH IPU
cTaHAapTHBIX yelnoBUIX. MNOyy + 2Cpagur) = MN + 2 CO(p.
l)AGoxp= 192 k/I:x B 00paTHOM HaNpaBJIEeHUMH;
2) AGOXp =— 192 x]JIx, B IpsIMOM HaIpaBJICHUH;
3) AGOXp = 384 k/[>x/MOJIb, B IPSIMOM HaIpPaBJICHHH;
4) AGOxp =—259 x/Ix, B IpsIMOM HalpaBJICHUU.
29. Peakuus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COyy. Onpenenure
M3MEHEHHE SHTPOINH TpH cT.y. OGBACHHTE XapakTep m3MeHeHmns AS’xp.
1) ASOXp = 360,82 Ix/K; yBesimuuBaercsi, T.K. BbleJIsieTcs ra3;
2) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercst KpeMHHIA;
3) ASOXp =-360,82 JIx/K ymensbIaercs, T.K. 00pa3yrorcst 60iee pocThie MOJIEKYJIbI;
4) ASPxp =0 JI/K He H3MEHSIeTCS, T.K. He H3MCHSETCS KOTHUYECTBO BEIIECTBA B XO/IE
pEaKINH.
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13.1.5. TunoBsble 3axaHNs I KOHTPOJIbLHOH padoThI

KOHTPOJIbBHAS PABOTA Ne 6
Tema «XUMUYECKAS CBA3b CTPOEHUE MOJIEKYJD»

3AJJAHHUE 1

1. CocTaBUTh 2JIEKTPOHHYIO (POpPMYITy aToMa ceneHa. Mcxoas u3 aneKTpoHHOH (opMyIbl,
OTpeeNIUTh MOJI0KEHUE CEeJICHa B IEPUOINYECKOM cucTeme (Mepuo/, rpyniy, HOArpyImy).

2. PacmpenenuTh BaJICHTHBIE 3JIEKTPOHBI HEBO30YKIEHHOTO aToMa ceineHa no AO u
yKa3aTh JJI1 HUX 3HaYeHHs KBaHTOBBIX umces. Kakum Oyzaer pacnpeneneHue 31eKTpoHoB no AO
JUTSE BO3OYKJIEHHBIX COCTOSIHHMI aroma cejeHa?

3. Kakue creneHy OKUCIEHUs MOXKET IPOSBIIATH CEJIEH B COCUHEHUAX ?

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

3AJAHUE 2

1. CocraButh 31EKTPOHHYIO (DOpMYIly atroma yriepojia B OCHOBHOM U BO30Yy>KIEHHOM
cocrosHusix. Jngs AO  HeBo3OyXIEHHOTO aToMa  OMNpENeNUTh  KBAaHTOBBIE  4MHCIIA,
XapaKTepU3yIOlUe BaJCHTHBIC OPOUTAIIH.

2. IIpuBectu cTpykTypHbie hopmynbl coequneHuil yruepoga: CHy, CO,. Kakyto crenenn
OKHUCIICHUS UMEET YTIEPO/I B ATUX COCTUHEHUSAX ?

3. Kaxoii 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. YCcTaHOBUTH POCTPAHCTBEHHYIO KOHUTryparuto 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
cocrosgHusAx. Jns AO  HeBO3OYXIEHHOIO aromMa ONpENeNuTh  KBAaHTOBbIE  YHCHA,
XapaKTepU3YIOIINE BaJICHTHBIE OPOUTAIIH.

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

3. Kakoii tun cBsi3u (MOHHBIN WM KOBaJeHTHBIN) B coenunennn 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
HaIpaBJIeHUE AUMOJBLHBIX MOMEHTOB cBsi3el B Mosiekyse BeCl,. Byner nu ona nmonsipaoi?

5. Hanucath 31ekTpoHHYI0 (opmyny Uit noHa Oepwius. Kak M3MEHSIOTCS HOHHBIE
paauychl B psay MerauioB Be—Ba?

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

3AJIAHHUE 4
1. Hamucate »meKkTpoHHYIO (GopMyily aromMa Oopa B OCHOBHOM W BO30YKJIECHHOM
cocTtosiHUSX. J[1s1 HEBO30yKIEHHOTO aToMa ONPENEIUTh KBAHTOBBIE YHCIIA, XapaKTEPHU3YIOIINE
BaJICHTHBIE OPOUTAIIH.

33



2. Ilo snexTpoHHOI popmyse OOBSICHUTH MOJIOXKEHHE OOpa B MEPHOIMUECKONW CHUCTEME
(mepuon, rpymiy, HOATPYIITY).

3. Hammucatb ctpykrypHyto hopmyny crenyromux coequaeruii 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 THOPUIM3ALNMN BAJIEHTHBIX OpOMTaneld aToMa yriepoja B MOJIEKYJe
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 cTerneHn OKUCIEHUSI MOXKET MPOSIBUTH a30T B coeanHeHusx? [lpuBectu nmpumepsl
COOTBETCTBYIOIIUX COCAMHEHHH.

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

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

5. Onpenenuth TUI THOPUIM3ALMK 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 snekTpoHHYIO (QopMyny JUisi aToMa MarHus U ero uoHa. [lo anmekTpoHHOI
dbopMyIie ONpPEeNeIUTh MECTO €r0 B MEePHOIUYECKON cucTeMe (TpyIly, MOATPYIITy, Nepruoa) U
KBAHTOBBIE YHCIIA JJI BaJICHTHBIX OpOUTANIEH.

2. Kak u3MeHsieTcsi painyc aTOMOB U METaJUTM4ecKue cBoiicTea B psay Na—Mg—AI—Si?

3. Ykazarpe tun rudpumusainuun AO maraus B mojiekyiae 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 ompeAenuTh MECTO €ro B MEPUOIMYECKON cucreme (Tpymily, HOATPYMILY, MEpHOJ) U
KBAHTOBBIE YHUCJIA JJI BaJICHTHBIX OpOUTANIEH.

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

3.Yka3aTh HalpaBJI€HHE TUIIOJbHBIX MOMEHTOB CBA3€H B MOJIEKYJIE XJIOPHUJA AIFOMHHMSL.
Onpenenutpb, OyIeT JIM OHA MOJISIPHOM.

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

5. Pacnionoxxute cnenyromue monekynsl: BClz 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 s1exkTpoHHOU (opmyne ompenenuTh €ro MecTo B IMEPHUOIUYECKO cucrteMe
(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. Vkazats tun rubpuansanuu AO B Mosiekyie SiHj. Jlath cxemy nepekpoiBarus 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 CTpoeHHEe MoJieKyIbl C; .

3AJIAHHME 10

1. Hammcate snekTpoHHYI0 Qopmyny atromMa (ochopa B OCHOBHOM H BO30YKICHHOM
coctosHusX. [lo anekTpoHHON (opMyse OmpeneNuTs MECTO €ro B IMEePHOAMYECKONH CcUCTeMe
(rpynny, HoArpymiy, N€pUoa) U KBAaHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTalIeH.

2. YKa3aTb MakCUMAJIbHYIO 1 MUHUMAJIbHYIO CTEIICHH OKUCIIeHHs 1 (ochopa.

3. llpuBectu cTpykTypHBIe hopMmyibl coenunenuii: PC1s, H3PO,4, POC13. Kakue crenenun
okucneHus umeet ¢pochop B JaHHBIX MoJIeKynax?

4. B xaxom coequnenun PHjz, POC13 nmeer mecto rubpunuzanus AO docdopa? YkazaTh
TUI TUOPUIU3AIIH.

5. Bynyt nmm nonsipaeiMu Mosekyisl PCls, PH3?

6. Ha ocHoBanuu metoga MO onuimmuTte 351eKTpOHHOE CTpoeHre Mojekyisl By . Kakumu
MarHMTHBIMH CBOWCTBaMU 00Ja/iaeT yacTuua?

3AJIAHHUE 11

1. Hanwmcare 51neKTpoHHYIO (opMydy aToMa cepbl B OCHOBHOM M BO30YXJIEHHOM
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 rubpuamzanms AO cepsl B coenquHeHusax 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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3AJIAHUE 12

1. Hamucath snexkTpoHHYI0 (opMmyiny aToMa XJopa B OCHOBHOM U BO30YXIEHHOM
cocrosiHUsX. 10 A7eKTpoHHOU (hopMylie OMpEeAeTUuTh €ro MECTO B IMEPHOJUYECKONW CHUCTEME
(rpynmy, HOArpyMIy, IEPUOA) U KBAHTOBBIC YKCIIA JJIi BAJICHTHBIX OpOHUTAaJICH.

2. IlpuBecTy CTPYKTYpHBIC (OPMYJIBI ¥ ONPEACIUTh cTerneHn okucienus xiopa 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. Hamucarp 31ekTpoHHYIO (opMydy aromMa Kanbliusg U ero uoHa. Ilo 3nekTpoHHOH
dopMyJie ONpeneauTh €ro MECTO B MEPUOAUYECKON cucTeme (rpyniy, HOArpyIIy, NEepUoa) U
KBAaHTOBBIC YHCIIA JUIsl BAJICHTHBIX OpOuTaeil.

2. Kak n3MeHsieTcss TOJSIPHOCTD M JOJST KOBAJICHTHOH CBsi3U B coequHennssx 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 snextponnyto ¢popmyny aroma xpoma u ero noHos Cr™ u Cr-.
2. Ilo snexkTpoHHOU (opMyse ONpeneIuTh MECTO XpoMa B MEPUOJUYECKON cucteme
(rpynny, HoArpymmy, N€pUoA) U KBAaHTOBBIE YKCIIA JJI1 BAJIEHTHBIX OpOUTAaJICH.
3. Kak u3MeHsieTcs MOJSPHOCTb M A0 KOBAJCHTHOM cBsA3M B coequHeHusx CrO—
CFzOg—CFO3?
4. OnpenenuTh THII THOPHAM3ALNE aTOMHBIX OpOHTanei xkenesa B moHax [FeFg ] % u
4-
[Fe(CN)s]™.
5. Ykaxure, aTOMbl KaKHUX 3JIEMEHTOB SBISIOTCS JOHOPaMH, a KaKUX aKIENTOpamMH 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. Hanmucatp 31eKTpoHHYI0 (OpMYITy JAJIsl MapraHiia i €ro HOHOB CO CTENEeHbIO OKHUCIICHUS
+2 u +3. Ilo 3nexkTpoHHOH (hopMylie ONMpeAeTuTs MECTO MapraHila B HNEPUOAMYECKON cucTeme
(rpymnity, mOArpyIIy, IEPHUO/T) U KBAHTOBBIE YUCIIA JIJIsl BAJICHTHBIX OpOuTasei.

2. Kak u3MEeHSI0TCA [0S KOBAJIEHTHOW CBSI3M M KUCJIOTHO-OCHOBHBIE CBOWMCTBA B PSAY
okcui0B Mapraniia MNnO—MnO,— MnO3?

3. Onpenenuth creneHb 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 crpoenre HCI. Ykaxure kpaTtHOCTb
CBSI3M.

3AJIAHHUE 16

1. Hamucarp »35eKTpoHHYIO (OpMYyJdy TepMaHHs B OCHOBHOM H BO30YXICHHOM
cocrosiHUsX. [1o anexTpoHHOM popmyre onpenenuTb MeCcTo repMaHus B MEPUOAMUYECKOM crcTeMe
(rpynny, noArpymiy, IEPUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTAIIEH.

2. OnpenenuTh XapakTep CBSI3U (MOHHBIM WIIM KOBaJICHTHBIN) B coenuHeHnsIX GeHy, GeO,.
[TpuBecTH UX CTPYKTYPHBIE POPMYIIBL.

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

4. Ykaxure, aTOMbl KaKUX 3JIEMEHTOB SBJISIFOTCS JOHOPAaMH, a KaKHUX akKLENToOpaMu 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™,.

3AJIAHHUE 17

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

2. Ykazatb tun rudpuanzauun AO yriepoja B JaHHBIX COETUHEHUSX.

3. byzaer nu ananoruunbiM ctpoeHue mojekyn CO,, CS;, COS? bynyT nu noiaspHbIMU
JTAaHHBIE MOJIEKYJIbI?

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

5. Bo3amokHO 11 B3aumoecteue Mexay moiekyinamu NHz u BF3 3a cuet qoHOpHO-
aKIENTOPHBIX CBsA3EH?

6. Ha ocHoBannu metoga MO 00BsSICHUTD, KaKasi M3 YaCTHUIl MOXKeET cyliecTBoBaTh Nep
v Ney™?

3ATIAHHME 18

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

2. 1o snexkTpoHHON (hOpMyJe ONPEACIUTh MECTO MBIIIbIKA B MEPUOJUUYECKON CHCTEME
(rpymity, MOArpyIIy, NEPUOJT) U KBAHTOBBIE YUCIA JUIsI BAaJIEHTHBIX OpOUTaIEH.

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 TAHHOTO JIEMEHTa B €ro COSIMHEHUSX?

2. Tlo snextpoHHOU (OpMyse OMpEeAeTuTh MECTO ATOTO dBJEMEHTAa B IMEPUOJIMYECKON
cucteme (Tpymiry, MOATPYIIY, IEPUO/T) ¥ KBAHTOBBIC YKCTIA [Tl BaJIEHTHBIX OpOUTAIICH.

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. Omnpenenuth Tubpuanzanuto AO kpemuus B coequHennn SiF,. YkasaTh HarpaBiicHHE
JIATIOJIbHBIX MOMEHTOB CBsA3€H. byieT nmu Mosekyiia B 11eJ10M HOJISIPHOM?

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 [V-A rpynmel sSBIASIOTCS HEMETaUIaMHU; METa/UIAMHU; HUMEIOT
MOJTYTIPOBOTHUKOBBIC MOAM(PUKAIIIU?

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

7. Ha ocHoBanuu merona MO onuiuTe 31eKTpoHHOE cTpoeHue Monekyibsl CO. Ykaxure
KPaTHOCTH CBSI3H.

3AJIAHME 21

1. Hanwucarp 37eKTpoHHYIO (QoOpMydy 3J€MEeHTa C HopsAaKkoBbiM HomepoM 49. Ilo
AIEKTPOHHOU (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
CTEIEHH OKHMCIIEHUS a30Ta B 3TUX COCIUHCHHUSIX.

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 meroga MO onuiuTe 3J€KTPOHHOE CTPOSHUE MOJIEKYJIbI

3AJTIAHHUE 22

1. Hamucate »anektpoHHyto ¢opmyny ¢docdopa. Omnpenenuts KBaHTOBBIE YHCIA,
XapaKTepU3yIOIlue ero BaJIEHTHbIE OpOUTaIn. AToM a3oTa min Gochopa MOKET UMETh OoJblIee
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 GOpPMYyIly KHUCIOpOJa U OCHOBHOM H BO30YXKICHHOM
COCTOSIHHSIX. MOJKET JIM KHUCIIOpOJ, MMETh CBS3U, 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 OTIMYHME OT OCTAJIBHBIX 31€MEHTOB VIA rpynnel HE MOXKET
MPOSIBIISATH BHICIIUE 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. Hanmmcath »nekTpoHHYIO (opmyly »djeMeHTa ¢ TopsakoBeiM HomepoM 50. Ilo
AJIEKTPOHHON (OpMyIie OMPEACIUTh MECTO €ro B MEPUOAMUYECKON cucTeMe (TPYIITy, MOATPYIY,
NepUO) U KBAHTOBBIC YKCIIA JJIs BAJICHTHBIX OpOHUTaleil.

2. lIpusectu crpykrypHbIe opmyibl coequaennii CHy, CoHy, CoHp. Onipenenuts crenenu
OKHCJICHHS aTOMOB yIJiepoja. YKa3aTh TUI THOPUIU3AlUHU YTIIIEpOa B 3TUX COCTUHEHHUSIX.

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

4. byner nu nonsipHoit monekyna CH3C1? Yka3are HampaBiieHHE AUMOIBLHBIX MOMEHTOB
CBsI3€U B JAaHHOW MOJIEKYJIE.

5. imeeT mu MecTo JTOHOPHO-AaKIeNTOpHAs 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. Hammcare »snexTpoHHyro ¢(opmyny 52 snementa. Ilo snextpoHHON (opmyne
OTIPENIeIUTh MECTO €ro B MEPHOAMUYECKON chucTeMe (TPYIy, MOATPYIIY, TIEPHOJ) U KBAHTOBBIC
qucia Ui BJIGHTHBIX OpOUTaIeH.

2.B kakom U3 COeIMHECHUI UMEET MECTO sp3 -TuOpuaN3alns BAICHTHBIX OpOUTaNIel aToMa
cepnl: SOs3; SO42'; 8032' ?

3. Kak u3aMeHsieTcst sHeprus cBsi3u B psiay ruapuaos sneMeHToB V1-A rpynnsl? byner nu
aHAJIOTUYHBIM UX IPOCTPAHCTBEHHOE CTpoeHue?

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

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 snekTpoHHy0 ¢Gopmyny snementa Ne 51. Ilo snexktpoHHO#H Qopmyie
OTpeeNIuTe MOJ0KEHUE IJIEMEHTA B IEPUOJNUECKON cUCTeME (IIepro, TPyMIa U NOArpyIa).

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

3. Kak usmensiercst sneprus cBsizu 3-H B psany runpunon anementoB V-A rpynnsl? 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 hopmymsl coeaunenuii HIOs, Gely, Pls.

39



3. VYka3zarh HampaBlieHHE IUIOJILHBIX MOMEHTOB cBsizei B Mmojekynax Gely, Pls
Onpenenuts OyayT JU TaHHBIE MOJIEKYJIbI TOJSPHBIMU?

4. Kak wu3MeHsieTcsl 3JeKTpOOTpULATENbHOCTh TajoreHoB B psany F —AC? Kakue us
3JIEMEHTOB JIAHHOM MOTPYIIIIbI SIBISIOTCS TUIHYHBIMUA HEMETAJIaMu?

5. Kakoe npoctpanctBenHoe crpoenue umeet mosiekyna Clls? Kakoi tun ruGpuausamnmu
aTroMa xJjopa?

6. MerogoM MO onumure cTpoeHue MoJekyispHoro uoHa Hp.  Kaxumm
(mapamMarHUTHBIMU WUJIM TMAMarHUTHBIMH) CBOMCTBaMHU 00Ja/laeT AaHHas yacTuia’?

3AJIAHHME 28

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

2. Kak M3MEHIOTCS KHUCIOTHO-OCHOBHBIE CBOMCTBAa B POy OKCHIOB Mapranuna MnO—
MnO,—Mn,07? Hamummre (opmMyiasl COOTBETCTBYIOIIMX THIPOKCHAOB. Jlaiite CTpyKTypHBIE
(bopMyIbl COeIUHEHUH.

3.YkaxxuTe HampaBlICHUE MJUMOJIbHBIX MOMEHTOB CBA3€H B YKa3aHHBIX OKCHJaX.
Onpeznenute NOISAPHBI U JAHHBIE MOJICKYJIbI?

4.1loueMy MU3MEHEHHUE CBOMCTB B psALy d-3JIEMEHTOB NMPOUCXOJUT B MEHbILIEH CTENEHH,
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. Hanncatp 35eKTpoHHYI0 (OPMYITy CypbMbI B OCHOBHOM U BO30YXKIEHHOM COCTOSIHUSX.
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 u3MeHsercs 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 MOIIEKYNbl. YKa3aTh HANpaBlIeHUE JUIMOJIbHBIX MOMEHTOB cBsi3ed. Onpenenuts, OyaeT
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. Hamucatp 51eKTpoHHYI0 (OpMYIy TETypa B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHHSIX.
Kakwue crerneHu OKHCICHUS MOXKET MPOSIBISITh TEJUTYP B CBOMX COCTUHEHUSX?

2. [IpuBecTtu cTpyKTypHBbIE POPMYIBI OKCUAA U THAPOKCcHaa Temmypa (+6). Kak
WU3MEHSIOTCSI KUCIIOTHO-OCHOBHBIC CBOMCTBA OKCHJIOB DJIEMEHTOB 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
DJICMEHTOB JIAHHOW TIOJATPYINIBI SBJISIOTCS THUIAYHBIMA HEMETAJDIaMH; 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 ais dactui: Fr 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 MaTepualy H3y4yaeMoro
Kypca « XUMHUI»

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

IK3AMEHAIIMOHHBIE BUJIETbHI

Kageopa NIBInX BUJET N1

JMucuuniuna XUMHAA

1. OcHOBHBIE IIOJIOKEHUS KBAHTOBO — MEXaHUYECKOW TEOPUU 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 CXEMyY IEKTPOJIM3a BOJHOTO pacTBOpa OpoMH/ia 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
BOCCTaHOBUTENb. BO3MOXKHO 11 caMONPON3BOJIbHOE MPOTEKAHUE 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 /Ui JaHHBIX 31eMeHToB? Kak n3MeHseTcss BOCCTaHOBUTENIbHAS CIIOCOOHOCTh aTOMOB
B ATOM moarpymre?

4. Onpenenure I1P ¢propuaa kambiys , eciau B OIHOM JUTpe Boabl pacTBopsercs 0,0157 ¢

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 ransBaHu4deckoro 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 CMEIIICHUS] PABHOBECHS TIPH YBEIIMUCHUH JIABJICHUS; TEMITEPATYPHI.
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4. Kakue u3 mepeuucieHHbIX cosieid moasepratorcs rumponusy. LICl, 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 mnpoTekaeT KOppOo3Hs XPOMHUPOBAHHOIO CTaJbHOIO M3AEIHS C HapylICHHEM

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 (moas/m ).
BbluncnuTe KOHCTaHTYy pPaBHOBECHS M YKa)XXMTE HAIpaBJI€HHE CMELIEHHs PAaBHOBECHs IpU
YMEHBIICHUH JIaBJICHUS, BBEICHUH KaTaIM3aTopa.

Kageopa I1BIduX BUJET N5

Hucuyunauna XuMust

1. CrpoeHrne MHOTOIJICKTPOHHBIX aTOMOB. I[lOpSIOK 3amoJHEHHS DSHEPreTHYeCKHX

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 JIEKTPOJIaMHU.

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 J1aBIICHUS; TOHWKEHUH TEMIIEPATYPHI.

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 3HaueHHsT WMMEIOT  KBAHTOBBIE YHCIIA YKA3aHHBIX BaJIEHTHBIX
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 BO3MOXHOCTD
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. Jnsa peakuuu 2 CHy ) = Co Hy(ry + 2Hz onpenenure Temneparypy, npu 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 CTEIIEHHA 3TOT'0 JIEMEHTA.

5. Boluncnute crenens quccounanuu v pH 0,5 M pactBopa yKCyCHOM KHCIOTHI,
ecm K= 1,8 .10,

Kagheopa 11bInX BUJET Ne8

Hucuunauna XumMns

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

2. CMeluBao onapHo pacTBOPBL:

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 CX€My DJIEKTPOJIM3a BOJHOTO pacTBOpa HOAWJA Kajdus W HHEPTHBIMU
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. PacmionoxuTe BelecTBa B MOPsAKe YObIBAHUS MOHHOTO XapakTepa cBsizu: 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 misi peakiuuu 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. DHTpONHS IPOCTHIX U CIIOKHBIX BEIIECTB. DHTPONUIHBIC TUarpaMMbl WHAUBHyaTbHBIX
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 TemioBoi 3hdexT; kak
BIMSIET TMOBBIIICHUE TEMIIEPAaTyphl W JaBJICHUS Ha CMEIICHHWE pPaBHOBECHS IIpollecca; Ha
SHTPOIHUHU.

4. Vxaxure THUN THOpPUAM3ALMM BAJICHTHBIX OpOUTalel UEHTpalbHOIO aToMa,
HPOCTPAHCTBEHHYI0 KOH(QUTYpaIlMI0 COCIAMHEHHH, HalpaBlIeHUE 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. MeTtogoM HMOHHO- O3JIEKTPOHHOro OaynaHca mnoadepuTe KOI(QMUIMEHTHI, KaKUTe
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. AnroMuHUeBasl MJIACTUHKA B KOHTAKTE C JKEJIE3HON HAaXOIUTCA B MOPCKOM Boje. C Kakoi
JENOJAPU3ALUEN IPOTEKAET KOPPO3Ms? 3allUIINTE YPABHEHUS PEAKIIUIL.

5. CocraBbTe dneKkTpoHHYIO (opmymy osmementa Ne 34, Ha ocHoBanuu Qopmyiibl
OTIpeieNIUTe MOJI0KEHUE JIEMEHTa B IEPUOINYECKOl cucTeme (IIepuo/l, rpyma, MoArpyInmna).

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 pPABHOBECHS NPU YBEJIWYCHUU TEMIEPATyphl; KyJa CMECTUTCS paBHOBECHE NpHU
HOBBIIICHUH TEMIIEPATYPHI.

4. MetogoM moOdypeakuuid moadepure Kod((UIHUEHTHI, YKAKUTE OKHUCIUTENb H
Boccra”osurels Zn + KMnO 4 + H,SO4 = ZnS0O,4 + MnSO 4 + Ko,SO4 +H,0.

5. OObsicCHUTE TTOYeMY SHEPIrHsi HOHU3AIMH TIEPBOTO IEKTPOHA KUCIOPOAa MEHBIIIE, YeM
y a30Ta, a SHEPrus HMOHHU3AIMM BTOPOTO 3JIEKTPOHA KHCIOpoJa OOJbIe JHEPrHHM MOHHU3AIMH
BTOPOTO AJIEKTPOHA a30Ta.

Kagheopa I1BIduX b UJIE T Neld.

Hucuunauna XuMus

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

2. Jlna peakmuu ZnO (1) + SOz (r) = 2ZnSO; (T) ompeaenutre BO3MOXKHOCTH
CaMONPOM3BOJILHOTO MPOTEKAHUSI PEeaKkIuu Tpu cT.y. 3anumute Boipaxkenus Kp u Kc; n xakom
HAIpaBIIEHUU CMECTUTCS pPaBHOBECHE IMpollecca NpH YBEIMUYEHUU MacChl OKCHIA  LUHKA;
BBEJICHUHU KaTaJM3aTOPa; YMEHBIICHUN J1aBJICHUS?

3. Paccuurare pH pactBopa B 100 M1, kotoporo couxepxutcs 0,4 r NaOH.

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

5. Kakast opOutanp umeet Oonbine pasmepsl u nouemy 1S C winm F?

Kagheopa 11bInX BUJIE T Nel5s.

Hucuunauna XumMns

1. Camonpou3BoJibHBIE TpoIecchl.. JHeprus ['mb60ca M HampaBIEHHOCTh XMUMHYECKHX
peakuuid. Pacuer »Heprum I['mb0Oca. BnmsiHue Temmneparypbl Ha HalpaBlIEHHE XHMHUYECKUX
peaKuuu.

2. Paccunraiite DJIC KOHIIEHTPAIIMOHHOTO TajlbBaHMYECKOIO AJIEMEHTA, COCTOSILEro U3
JBYX BOJOPOAHBIX 2JIEKTPOIOB, OTPYKEHHBIX B pacTBOphl ¢ pH 2 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'aneBanmveckuit anemeHT Janmans — Axkoou. DJ]C ranpBaHUYECKOTO JIEMEHTA.

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

3. Beruncauts crenens gucconuanuu 1 pH 0,5 M pactBopa yKCyCHOM KHCIOTBI, €CIIU
Kn=1,8.10".

4 Jna peakuuu C(rpadur ) + 2H,O(r) = CO, (r) +2 Ha(r) BO3MOXHOCTH
CaMOIpou3BOJIbLHOrO TpoTtekanuss mnpouecca npu 1000K. DHTanbNUHBIA WM SHTPONUNHBIN
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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 MOJIEKyJia U HOHAX MMEET MECTO sp3 —ruOpuaM3anns BaJCHTHBIX OpOuTaei
atoma yriepona COp, COZ'g, CoHg ?

Kagheopa I1BIduX BUJET Nel7.

Hucuunauna XuMus

1. 'unponus comneit.

2. OUMHKOBaHHAs M OMEIHEHas JKCJIE3HBIC IIACTUHBI HAXOAATCA BO BJIAXXHOM BO3IYyXE.
CocTaBbTe CXEMBl KOPPO3HMOHHBIX 3JIEMEHTOB M 3alMILUTE YPaBHEHHS IPOTEKAIOLIUX
IIPOLIECCOB.

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

4. 1, (r) +HpS (r) ==2HI (r) + S(1) ompenenuTh TeMIepaTypHbIH >PPEKT peakuuu;
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. Tlonste 00 H3JIEKTPOAHBIX MOTEHIMANAX. MeTaInuyecKre HIIEKTPOJbl ypaBHEHHUE
Hepncra.

2. JlJis TepeYuCIICHHBIX MOJIEKYJI YKaXXHUTE TUI THOPHUIU3AllMK BAJICHTHBIX OpOHTAICH
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
CaMOTIPOU3BOJIBHOTO MPOTEKAHUSI TPOIEcca MPH CT. y.; KaK M3MEHSETCS SHTPOIHMs TpoIiecca, C
YeM 3TO CBA3aHO. B KakoMm HampaBlIeHMHM CMEILAETCs paBHOBECHE Ipoliecca MpU MOBBIILICHUH
JaBJICHUS, TIPU YMEHBIIICHUH KOHIICHTPAIMK KUciaopoaa?

5. Onpenenute 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
JJIEKTPOJOB. YpaBHeHue HepHcra.

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
KaXJOM U3 TPHUBEIEHHBIX BbIIIe coeAuHeHUs. KakoBa mpocTpaHCTBEHHass KOH(UTrypauus
YKa3aHHBIX COCTUHECHUM.
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4. Omnpenenute TOMOTCHHOW WM TE€TEPOTCHHOM SIBIIECTCS JlaHHAs PEaKIMs; 3alUIlINuTe
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 pacrBopa 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. Monekynsr a3oTa Ny oTHOCSTCS K Hanbosee ycroiuuBbiM. [loyemy ux anamoru Py AS, .
Sb, B 0OBIUHBIX YCIIOBHSI HECTAOMIIbHBI?

3. Bouucnutrs pH 046% pactBopa HCOOH, ecnu cTeneHb OUCCOLMAIIMUA COCTAaBIISAECT
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
HaIpaBJeHUE IPOTEKAHUS PEAKIIUU 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 THAPOKcUI-uoHHOB B 0,1 M pacTBOpe COJIHOU
KUCJIOTHI

4.CoctaBTe SIEKTPOHHYIO (Gopmyny aneMmeHTa ¢ Ne 25. Vkaxure ero mMoloKeHHE 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 BBIPAKCHHS JIJIT 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, eciiu B 1 mutpe Boabl pactBopsiercst 0,0157 r aToii comnu.

4. Tlonbepute KOIDPUIMEHTH B YpaBHEHUHU. YKAKHUTE OKHCIHUTEIb W BOCCTAHOBHUTEIb.
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 (opMyse OmpeaeauTh MECTO €ro B MEPHOIUYECKON CHCTEME
(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
ruOpuaAn3aMi U KPaTHOCTh CBsI3€il B JaHHBIX MousiekyidaX. OOBSCHUTH paziuuusi B OTAEIbHBIX
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 MeAHOW HaxomuTcs B BoaHoM pactBope KCIl. 3amumure KaTOMHBIA W aHOIHBIN
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 1 YJHTPONUIHEIN (QakTopbl. PaBHOBECHas TeMmepaTypa peakiuu.

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

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

4. MeronoM TONypeakmu NOA00paTh KOIPPHUIMEHTH, YKa3aTh OKUCIUTEIb 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 xapakTepusyioT 5Ti KBaHTOBBIE urcia? Uto
3TO 3a aneMeHT? Ero cBoiicTBa U MoIy4eHHE.

Kadeopa IIBIduX B U JE T Ne25.

Hucuyunnuna XuMust

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

2. TlokaxkuTe, yeMy paBHbl UYHCJICHHbIC 3HAYEHHUS KBAHTOBBIX YHMCEN 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
ayiekTpoiin3e 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. Bomaucimre pH n crenenp muccoumamnun 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
BaHAJIMs PACCTABUTh KBAHTOBBIE YKCIIA JJI1 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 KHUCIOPOJa BCTYHIIO B PEAKIUIO, €CiH Bhiaeauiaoch 335,2 k/lx
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. BpaucauTh KOHIIEHTPAIIMM BCEX BEIIECTB B MOMEHT paBHoBecus, koraa [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 KOHIICHTpAIls 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. Tomorennbie peakiuu. CpefHsss © MTHOBEHHAs] CKOPOCTh pEaklUU. 3aKOH JEHCTBUS
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 KakoM KOJUYECTBE
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 M mnpuUrotoBUTh pactBop KoHueHtpauue 0,01 M um 0,0005 M, ecam
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 OKHUCJIHUTENIb U BOCCTaHOBUTENb. lloiiner jaM camMOmpou3BOJBHO pEaKius B MPSIMOM
HarpaBjeHun? OG0CHOBATh OTBET PACYCTOM

3. B kKakoM W3 COEIMHEHH J0Js1 KOBAJCHTHOW CBS3M OOJbIIE: XJIOpUaax Oepriuins,
Maraus win kaiaenusa? OTBeT 000CHOBATD.

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 SHTATBIUAHBINA (GaKTOp OMpeAeIseT MPOTEKaHNEe PEeaKuu?

Kagheopa IIBIduX b UJIE T Ne30.

Hucuyunauna XuMust

1.3onHas Teopus kpuctayuios. [lonynpoBoIHUKH.

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

3. MOXHO M TpUTOTOBUTH pacTBOp KoHueHtpamueir 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
KHCIIOPO/Ia; T') YBEIMYCHHE 00BheMa PEaKIIMOHHOTO COCY/Ia; /1) BBEJICHHUE KaTaanu3aropa
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IlepeyeHb BONPOCOB M 3aIaHUI VI MOATOTOBKH K 3K3aMEHY B TPeThbeM

cemecTpe
(OIIK-5: UOIMIK-5.1, UOIIK-5.2):

1. OcHOBHBIE 3aKOHBI XUMHUHU (COXPAaHEHHE MACChI, IIOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB.
["a3zoBbic 3akoHbl (ABoraapo, MenpaeneeBa-Knanelipona,...). IlapiuanpHbie JaBieHUsS Ta30B..
3akoH »KBHUBAJIEHTOB. OCHOBHBIE MOHATHS XMMHMM (aTOM, XUMHUYECKUH 3JIEMEHT, W30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBIN pajiiKai, MOJIb U SKBUBAJICHT).

Xumuueckass (opmyna. AOCOMOTHBIE W OTHOCHUTEIbHBIE MAacChl aTOMOB. ATOMHas
equHuna Maccbl. Yucno ABoragpo. OTHOcUTENbHas MoJeKyilspHas macca. Moisb. MomnspHas
Macca. DKBUBAJIEHTBI PA3JINYHBIX KIACCOB BEIIECTB.

2. Tepmomumnamuueckass cucrema. Buael cucteM. CocTossHHE CUCTEMBbl. BHyTpeHHss
SHEpPrusl W SHTAIbNUA cucTeMbl. [IpakThueckoe mpuMeHeHue 3THX BeaudyuH. llepBblil 3akoH
TePMOJAMHAMHUKHA. OHTanbnusa. TemmoBbie 3ddextet peakumii Qv m Qp. DHmo - wu
AK30TEPMHUUECKUE PEAKIIUH.

Crangaprtusie ycioBus. CtanaapTHbie cocTossHUS. CTaHAapTHBIC SHTAIBIIMKA 00Pa30BaHUS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKASI BEPOSTHOCTD.

3akoH I'ecca u ero cneacrtBus. TepMoxumMuuyeckue ypaBHEHUs. Pacder TemaoBbIX
3pPEKTOB XMMHUYECKHX peakmuid. OHTpomus. BTopoil 3akOoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOU3BOJIBHOTO  MPOTEKaHUs MPOLUECCOB M  TEPMOJMHAMHUYECKOE PpPABHOBECHE B
U30JIMPOBAaHHON cucteme. OHeprusi [mbOOca. VYciaoBusS CcaMONPOU3BOIBHOTO IMPOTEKAHUS
MIPOLIECCOB U PABHOBECHS B 3aKpBITBIX cHucTemax. Pa3oBble paBHOBECHA. DHEpreTuyecKas
auarpaMma peaknud. TpeThi 3aKOH TEPMOJMHAMUKUA. AOCONIOTHAs SHTPONHS MPOCTHIX |
CJIOKHBIX BEILIECTB. OHTPONMIHBIE JAMarpaMMbl WHIMBHAYalbHBIX BellecTB. Bo3pacranue
(YObUIb) SHTPONMHM B 3aBUCHUMOCTM OT CTPOCHMSI BEIIECTB, NpU (a30BbIX IEpexojax U B
XUMHYECKHX peakiusx. CBs3b 2HEPrMM aKTUBALUU C TemioBbIM 3ddektom. OOpatumbie u
HeoOpaTUMble MPOIECCHl. Y CIOBUS U3MEHEHUS HalpaBICHUS OOPATUMBIX XMMHYECKUX PEAKIIUH.
OHTaJIbNUUHBIA W SHTPONUHHBIA  (HAKTOPBHL. Temneparypa wunBepcun peakuuu. CBs3b
CTaHJapTHOU sHepruu ['ndOca peakiuu ¢ €€ KOHCTAaHTOW paBHOBECHS. 3aBUCUMOCTh KOHCTaHThI
paBHOBecHsl OT Temrneparypbl. CTangapTHast cBoO0oHast s3Heprus [ m60ca oOpa3oBaHus BEIIECTB U
pacyeTsl cTaHAapTHBIX dHepruil ['mdb0ca XuMHUYECKUX peakiuil.

3. Kunernka xumndeckux peakuuil. CpeHss 1 MTHOBEHHAsl CKOPOCTh peakiuu. CKOpoCTb
TFeTepOreHHBbIX peakuui. 3aKOoH JAEeWCTBUS MacCc. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpAlUuu
pearenToB. Ilopsakum peaknuu. KoHcTaHTa cKOpocTH. OHEprus akTHUBALUU  IIpoLecca.
AKTHBUpPOBaHHBIM KOMIUIEKC. AKTHUBHBIE MOJEKyJbl (pachpeneneHue Makcpeuia). DHeprus
AKTHBALUHU, NIEPEXOTHOE COCTOSHUE U aKTMBHPOBAHHBI KOMIUIEKC HA IPUMEPE OJHOCTAIUIHON
peakuuu. BrnusHue temieparypbl Ha CKOpocTbh XxuMmHueckoil peakuuu. IlpaBuno Baut-I'odda.
VYpaBHeHne AppeHnyca. DHEpPrus aKTUBALMU M IPEAIKCIIOHEHIUAIBHBIM  MHOXUTENIb - HX
¢uznueckuil cMbici. ['OMOTE€HHBIN U reTeporeHHbld KaTanus. ['oMoreHHb Kartanu3. Biushue
KaTaju3aropa Ha Oapbep MpsMOW M 0OpaTHOM XumHueckoW peakiuu. Karanms u Xumuueckoe
paBHOBecHe. JlocTOMHCTBa M HEIOCTATKU 3TOTO BUAa KaTanu3a. ['eTeporeHHbI Karaiau3 U ero
ocobeHHocTH. [IpoMeXyTOUHbIE COEIMHEHHMS B TEeTepOreHHOM Kartaiusze. JlocTouHcTBa M
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 JJsi TOMOTEHHBIX ra3000pa3HbIX M KOHJEHCHPOBAHHBIX CHCTEM. MeXaHu3M U
CTaJUMHOCTH peakiuii. MonekyaspHOCTh (MOPSAIOK) dJIEMEHTAPHBIX CTaauil U quarpammbl  EakTt-
IIyTh MHOTOCTaJIMHHON peakuuu. Jlumutnpyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTui
aKTUBALlMM TPSIMOM M 0OpaTHOW XMMHMUYECKOH peaklUuuh COOTBETCTBEHHO C KOHCTaHTOU
paBHOBECHsI U TEIUIOBBIM H(PdekToM peakuuu. OcoOEHHOCTH T'eTEPOreHHOTO PaBHOBECUS U
MaTeMaTUYeCKOM 3aITMCH KOHCTAHT PaBHOBECHUS T€TEPOr€HHBIX XUMHUUECKHUX PEAKIIH.
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4. Teopust nsyeKkTposuTHYecKOl nucconnanuu 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 mieno4yHbie pactBopsl U X pH. CnocoOsl noakuciaeHus
U TOJIIETAYMBaHUs ~ BOJHBIX  pacTBOpoB.  CHocoObl  BBIpOKEHHS]  KOHIIEHTPAIUA
(mpogemoncTpupoBaTh Ha mnpumepe H>SO;). CryneHvaras aucconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI ucconManuy KUCIOT U OCHOBaHUI. OCHOBHBIE, KUCIIbIE U CPEAHUE COJIN.

3akonbl Payns. DOymuockonus W Kpuockomusa. OCMOC MU OCMOTHYECKOE [JaBJICHUE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temnepatypsbl, pa30aBieHUs U OJHOMMEHHBIX MOHOB Ha rujposin3 coined. KoHcranTta
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIU3E.

I'ereporeHHoe paBHOBECHE OCaJOK - HACBHILEHHBIM pPacTBOpP TPYOHO PAacTBOPUMOIO
ANEKTPOJUTA. MeXaHU3Mbl PACTBOPEHMS MOHHBIX KPUCTAIUIOB U IOJIIPHBIX MOJIEKYJL. JIBHKyIas
cuiia npouecca pactBopenusi. Conbparanus U rupatanus. TernoBele 3pHEeKThl paCTBOPEHHUS.

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

5. JIBOHHOM 37€KTpUYECKUH CJIOM M MEXaHM3Mbl BO3HHMKHOBEHUS CKayka IOTEHLMala Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. Bomopomusiii smekrpon. CraHIapTHBIE OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE IOTEHLMANBI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
NOTEHLUANbl. YCJIOBUS OTOOpPAa OKHUCIUTENEH M BOCCTAHOBUTENEW 110 3HAYEHMSIM CTAaHJAPTHBIX
JJIEKTPOAHBIX MOTEHUMANIOB nosypeakuuii. Popmyna HepHcera. KOHLIEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ usmeHeHueM sHepruu [mb0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peakUMi. ['albBaHMUECKHE DJIEMEHTBI. DJIEKTPOIU3. 3aKOHBI AJIEKTPOJIN3A
@apanes. Yucno Dapanest. Beixox no Toky. OT00p BEpOSATHBIX 3JIEKTPOAHBIX MOJypeakLUuid Ha
OCHOBE 3HAQUYEHUH HUX IEKTPOJAHBIX MOTeHUUaNOB. [lepeHanpsokenue. JNEKTPOIU3 ¢ MHEPTHBIMU
U pacTBOpUMbIMH aHogamu. OOOCHOBaHME BHIOOpA SJEKTPOIHBIX IMOIYPEaKIUil HA OCHOBE WX
JEKTPOAHBIX TOTCHIIUAJIOB.

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

7. Snepunas mozenp aroma. CTpoeHHE siipa, MAacCOBOE YHWCIO, MPOTOHBI, HEUTPOHBI.
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 0Oonoukax M nojpobosioukax). I'maBHoe,
OpOUTaAIbHOE W MAarHWTHOE KBAHTOBbIE YHMCIIAa KaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
atoMe. CriuH anekTpoHOoB. [TpuHumn [Taynu. EMKOCTB 271€KTpOHHBIX YpOBHEH, oypoBHEN 1 AO
1o anekTpoHaM. [Ipaswmiio I'yHaa. B3anMocBs3b KBaHTOBBIX uKceln. [I[puHIMIT HEONMPEAETIEHHOCTH
['eiizenOepra U BepOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aroMax. DJIEKTPOHHOE
obnako. I'pannuynas mnoBepxHOcTh. IlnoTHoCcT BeposTHOCTH. DYHKIUS  paaUuaIbHOIO
pacnpeeneHusl IIIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE SHEPreTUYECKHE YPOBHH, IOLYypPOBHH,
atomubie opouTanu. ®opma u opuentaruss AO. OCHOBHBIE ¥ BO30YK/I€HHBIE COCTOSIHUSI aTOMOB.
ATOMHBIE CIIEKTPBI U YTO OHHU OTPAXkKaroT?

MHuoroanexktponHbie aTtoMmbl. [lopsiiok 3acenenust ypoBHeH, mnoaypoBHed u AO
anektpoHamu. IlpaBuno KneukoBckoro. [IpuHUMIBI 3amoiHeHHsT  OpOUTaNe 3JIEKTPOHAMHU.
Honnast cBsizb, Kak KpaillHMMl ciydall KoBaJeHTHOM cBs3M. OCHOBHbIE M BO30Y)KJIEHHBIE
coctosgHMs aroMoB. Ilepuoguyeckuii 3akOH U Inepuoauueckas cucrema Menneneesa. [lepuon,
rpynnsl w1 noarpynnbl.  CemeiicTBa  3eMEHTOB.  DneKTpoHHblE  (opmynbl. [IpuunHbI
MIEPUOJIUYECKOr0 M3MEHEHUs CBOMCTB JJIEMEHTOB. [IepHOIMYHOCTL B HM3MEHEHUH DPAa3MEpPOB
aTOMOB, WX MOHM3allMM, CpPOJACTBA K OJJEKTPOHY M 3iekTpoorpunarenbHoctd.  Illkama
AJEKTPOOTPULIATEIILHOCTH.

8. Ilpuposa XMMHUYECKOH CBSA3M, YCIOBUE U CIIOCOOBI €€ BOZHUKHOBEHHUA. J[TMHa, yron u
sHeprus cBaA3u. OCHOBHbIE THUIIBI XMUMHYeCKOM cBsA3u. MonHas cBsa3p. KoBanmeHTHas CB3b.
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OOMeHHBIH ¥ JIOHOPHO-AaKLENTOPHBI MEXaHM3Mbl €€ BO3HHMKHOBeHMsA. PaccnapuBaHue
371ekTpoHOB. CriocoObl 00pa3oBaHUsl XMMHUUYECKOM CBSI3U U MEPEKPHIBAHUS ANEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ¢ U T -cBA3u. OJUHAPHBIE U KpaTHBIE CBs3U. [lepekpbIBaHNe U TPOYHOCTH
(nuHa) cBsA3u. MeTo BalleHTHBIX cBsA3eil. JlIoHOpHO-aKenTopHasi CBS3b.

Meramueckas cBs3b. BogopoaHas (MeXKMOJIEKYIsIpHAs U BHYTPUMOJICKYJISIPHAS) CBSI3b.
CrniocoObl ee BOZHUKHOBEHUs. BiusiHIe BOJOPOAHBIX CBA3EH HAa CBOMCTBA BEIECTB (HA MpUMeEpe
BO/bI). Pe3onancuHbie CTpyKTypbl. CBsi3b B 3JEKTPOHOAC(DUIMTHBIX MOJIEKynax. Teopus
rubpuauzanui. HampaBieHHOCTh W KpaTHOCTh XUM. CBsi3U. ['eomerpust moinekyn. CTpoeHHe U
XUMHUYECKasl CBA3b B COEIMHEHUsAX. METoJ BaJleHTHBIX CBSI3€d MM CIIMHOBAs TEOPUs
BAJICHTHOCTU. IlOJIIpHOCTH CBS3M M MOJSAPHOCTh MOJEKYN. JlumonbHele MOMeHTBL. Merton
MoJnekysipHeix opoutaneit (MO JIKAO) B mpuioXeHMH K JIBYXaTOMHBIM MOJEKyJdaM H
MOJIEKYJIIPHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta MX HOHOB M renus. CBsA3bIBAIOIIME M
paspeixysitomue MO.

3oHHOU Teopuu KpucrtamioB, Metawibl. [TonynpoBoaauku. CoOCTBEHHBIC U TIPUMECHBIC
MOJIYTPOBOHUKHU. [[UAIEKTPUKH.

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

TECTHPOBAHUS
KoJui-Bo 3ananmii B 6anke | Kou-Bo 3a1anuii, npexbsiiisieMbix | 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
CO Moodle / eLearning Server 4G DUUOC HI'TY B cBOOOTHOM /JIsl CTYIEHTOB AOCTYIIE.
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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

JUTSL TIOJITOTOBKY 0aKajaaBpoB/ CHEIMATNCTOB/ MaruCTPOB
Hamnpasnenue: {mudp — Hazanue}15.03.05

T.

«KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE 00ECTIeYeHHE MAIIMHOCTPOUTEIbHBIX TPOU3BOJICTBY

HampaBineHHOCTD: « TeXHOIOrusl MAITHHOCTPOCHHUS
dopma 00yueHHs 3a09HAST
I'on Havana noaroroBku: 2021

Kypc 1
Cemectp 1

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

Ha4aja NOATOTOBKH):
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:

3aBenyrouuii Beimyckatomien kagpeapoit TuOM  Jlanres U.JL
« » 202 r.

Meroanueckuit ornen YMV: « »
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PELIEH3US
Ha pa0o4y10 NporpaMmMy AMCHHUIIMHBI «XHMHD)
OI1 BO no nanpasiaenuro 15.03.05 «KoHcTpyKTOPCKO-TeXHOJI0THYeCKOe o0ecneyeHue
MAIIMHOCTPOUTEIbHBIX IPOU3BO/ICTBY», HANPABJEHHOCTh «TeXHO0JIOrusi MAaIIMHOCTPOCHHS»
(kBanudukanus BHITYCKHUKA — 0aKaJaBp)

PoroxunsiM BsuecnaBom BsuecnaBoBuuem, mnpodeccopom kadenpsl «TexHomorus
ANEKTPOXMMUUYECKUX TMPOU3BOACTB U XHUMHS OpPraHMYecKuX BelmiecTB» Hukeropoackoro
roCy/1apCTBEHHOr0 TexHHYeckoro  yHuBepcuTeta uMm. P.E. AnekceeBa nA.T.H., JOLIEHTOM
IIpoBeJeHa peleH3us pabouell nmporpammbl JuciuIUIHbL «XuMus» OIl BO no HampaiieHuro
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE oOecrieueHue MAIIMHOCTPOUTEIBHBIX
MIPOM3BOJICTBY», HAIIPABIEHHOCTH «TEXHOIOTHS MaIMHOCTPOCHUs» (OakanaBpuar) pa3paboTaHHON
B ®I'bOY BO «Hwmxkeropoackuil rocynapCTBEHHbIM TEeXHUYECKUU yHUBepcUTeT umeHu P.E.
AnekceeBay, Ha kadenpe «I[IponusBojacTBeHHAas 0€30MACHOCTh, SKOJOTUS U XUMHUS (pa3padOoTIHK
— OcMmanoB Biagumup Kumosud, npodeccop, 1.X.H.).

PaccmoTpeB mpeicTaBiI€HHbIE HAa PELEH3UI0 MaTepuaibl, PELEH3EHT NpUIIeT K
CJIETYIOIIUM BBIBOJIAM:

[Iporpamma coomeemcmsyem tpeboBanusm PI'OC BO no nanpaenenuto 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE  O0ECIEeUeHUEe  MAIIMHOCTPOUTENIBHBIX  IPOU3BOJCTBY.
[Tporpamma codepoicum Bce OCHOBHBIE pa3felibl, coomeemcnigyem TpeOOBaHUSIM K HOPMATUBHO-
MeToan4YecKuM JokyMeHTaMm. I[lpencraBnennas B Ilporpamme akmyansnocms  ydeOHOUN
aucuuiinabl B pamkax peanusanuu OIIOII BO we noodnesxcum commenuro — NHCHMILIAHA
OTHOCHTCS K 6a30BOM 4acTH yd4eOHoro nukia — b1.

[IpencraBnennsie B [IporpamMMe wuenu NUCUUIUIMHBI coomeemcmeyiom TpeOOBaHUSM
OI'OCBO  wnanpasnenus  15.03.05  «KoHCTpYKTOPCKO-TEXHOJOTUYECKOE  OOecreueHne
MaIIMHOCTPOUTENBbHBIX TPOU3BOJICTB.

B cootBerctBuum ¢ [Iporpammotii 3a aucuurummaon «Xumus» 3akperiena OIIK-5. Jlucuumimna
u nipeacTasienHas [Iporpamma cnocobnul peanuzosams ux B 00BbSBICHHBIX TPEOOBAHUSX.
Pe3ynomamul 00yuenun, npencrasieHuble B [Iporpamme B Kareropusix 3HaTb, YMETb, BJIAJI€Th
coomseemcmgyiom cnenupuke U COAEPKAHUIO TUCIHUILTUHBI U QeMOHCHPUPYION 803MOICHOCHIb
MOJIyYEHUS 3asBJICHHBIX PE3yIbTATOB.

Oo6mas TpyA0EMKOCTh AUCHHUTIIHHBI «XHUMHUS» COCTABISAET 5 3a4€THBIX equHUIlbI (180 vacos).
Nudopmarniys 0 B3auMOCBS3U H3y4aeMbIX TUCHUILIAH M BOIIPOCAM UCKJIIOYCHUS TyOJIUpPOBAHUS B
COJIEpXaHUU JUCHUIUIMH coomeemcmeyem  NEUCTBUTENbHOCTH. [lucuumnuna  «Xumus»
B3auMocBsa3aHa ¢ Japyrumu guciumimHamMu OIIOII BO u YyeOHoro mnana mo HaIpaBlIEHHIO

15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTMUECKOE obecrieueHue MAaIIMHOCTPOUTEIBHBIX
MPOU3BOJICTBY», U BO3MOKHOCTb TyOIMPOBaHUS B COACPKAHUU OTCYTCTBYET.
[IpencraBnennas IIporpamma MIPEAIIOIAraeT HCIIOJIb30BaHUE COBPEMEHHBIX

00pa30BaTeNbHbIX TEXHOJOTUHM, HCIOJIb3yeMble NpPU pealu3alud pa3IMYHBIX BHJIOB Y4eOHOM
pabotbl. @opMbI 00pa3zoBaTeIbHBIX TEXHOJIOTHI_coomeemcmeayom ciennuke JUCHUIUINHBL.

Bunel, conepkanue v TpyA0EMKOCTh CAMOCTOATEIbLHONW pabOThI CTY/IEHTOB, MIPE/ICTABICHHbIE
B IIporpamme, coomeemcmeyiom TpeOOBaHUSIM K MOATOTOBKE BBIMTYCKHHUKOB, COAEPXKAIIMMCS BO
®I'OC BO wHampaBnenus 15.03.05 «KOHCTpYKTOPCKO-TEXHOJIOTHUECKOE  oOOecreueHune
MAaIIMHOCTPOUTENBHBIX IPOU3BOJCTB.

[IpencraBnennsle U onucanHble B IIporpamme dhopMbl mekyujeri OLIeHKU 3HAHUM (YCTHBIN
OIIpOC, 3alIUTa OTYETOB IO JIAOOPATOPHBIM paboTaM, y4yacTHe B TECTUPOBAHHMM) U ayIUTOPHBIX
3aJJaHUSIX — pELIEHUE KOHTPOJBbHBIX 3a/lad), coomeemcmeyiom crneuupuke TUCIHUIUINHBI U
TpeOOBAaHUAM K BBITYCKHUKAM.

dopMa MpOMEKYTOUHOTO KOHTPOJIS 3HAHMM CTYJEHTOB, IIpeaycMoTpeHHas IIporpammoii,
OCYILECTBIIsIeTCS B (popMe 3aueTa, UTO coomeemcmeayem CTaTyCy TUCHMILINHBI, KaK JUCIUILTUHBI
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0a3oBoii yactu yueOHoro mukina — bl ®T'OC BO nampaienust 15.03.05 «KoHCTpyKTOpCKO-
TEXHOJIOTHYECKOoe 00ecrieueHrne MallIMHOCTPOUTENbHBIX IPOU3BOICTB.

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

Y4eOHO-MeTOAMYECKOE 00eCIIeueHUE TUCIUTIIMHBI ITPEICTABICHO: OCHOBHOM JIUTEpaTypoi — 3
HAaUMEHOBAHUS, JOTIOJIHUTEILHON IUTepaTypoil — 1 HanMeHoBaHMe, METOIMYECKUE yKa3zaHus — 12
HaNMEHOBAHUHU, yuyeOHO-MeToau4eckoe nmocobue — 1 HauMeHOBaHHWE, MHTEPHET-pecypchl — 4
UCTOYHMKA U  coomeemcmeyvem  TpeboBanusmM  DPIOCBO  wampaBnenus  15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCTIeYeHNEe MATHHOCTPOUTEIBHBIX TIPOU3BOJICTBY.

MartepuanbHO-TEXHUYECKOE  OOEeCledYeHHWe  JUCUUIUIMHBI  COOTBETCTBYET  crenuduke
JUCLHUTUIMHBL «XUMHs» H 00ECleYrBaeT HCIOJIb30BAHUE JESATEIbHBIX BHIOB OOyYCHHS —
BBITNIOJIHEHHE JTa0opaTopHbIX paboT. [lepeyeHs 1abopaTOpHBIX pabOT COOTBETCTBYET 3asIBJICHHOMY
KYpCY ¥ CIIOCOOCTBYET OCBOCHHIO TUCIUITIIMHBI « XUMHUS.

MeTtoauueckre peKOMEHIalUU CTYACHTaM U METOAMYECKHE PEKOMEH AU MPEernoiaBaTesiM
[0 OpraHM3aluu OOY4YEeHHs MO TUCHUIUIMHE AAI0T MPEACTABICHHE O CrenudHuKe O0y4eHHUs Mo
TUCIUILIAHE «XUMUS.

OBIUE BBIBOJIbI
Ha ocHoBanun HpOBCI[eHHOI‘/‘I PEUCH3UU MOXHO CACJIATh 3aKIHOYCHHC, YTO XapaKTep,

CTPYKTypa M cojJepkaHue pabouedl mnporpammbl aucuuiuimHbl «Xumus» OIIOII BO 1o
HarpaBieHuto 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTUYECKOE 00ECIICUeHHEe MAIIMHOCTPOUTEIb-
HBIX TPOU3BOJICTB», HANpaBICHHOCTh «TEeXHOJOrHs MaIIMHOCTPOCHHS», pazpaboTaHHas
OcmanoBeiM B.K., npodeccopom, a.x.H., kadenpsl «IIponsBoacTeeHHass 0€30MacHOCTb, IKOJIOTHS
U XuMus», cooTBeTcTByeT TpeboBanusm ®I'OC BO, coBpeMeHHBIM TpeOOBaHUAM SKOHOMHKH,
pPBIHKA TPYy/a U MO3BOJIUT MpU €€ peanu3aluy ycrnemHo odecneuntsb GopMUpOBaHUE 3asBICHHbBIX
KOMIIETEHIIUH.

[Tpodeccop kadeapsr «TexXHOTOTHS IMEKTPOXUMUUECKUX
MPOU3BOJICTB M XUMHUU OPTaHUYECKUX BEIECTBY,
HI'TY um. P.E.AnekceeBa

npod., I.T.H. B.B. Poroxun

« _15_»mapra_2021 .
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