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1. IEJIM M 3AJJAYM OCBOEHUS U CIATIIAHBI (MOIYJIST)

1.1. Heabio (ueaAMH) OCBOEHHS IHCUMILUIMHBI «XHUMHUs» SBIsSETCS (popMHUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PELIEHUHU MPAKTHUUYECKHUX BOIIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIACTH HAY4HO-
UCCIIEI0BATEIbCKON, POU3BOJCTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOM JesITEIbHOCTH.

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

- TOTOBHOCTh CTYJEHTOB K MCIOJIb30BAaHUIO MOJTYYEHHBIX MPU U3YYCHUH TUCLUILTAHBI
«XUMHS» 3HAHWM, YMEHUUN, HABBIKOB M KOMIETCHIMH MpU H3YyYEHHH OOIICHAYYHBIX H
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

—-(popMupoBaHUE HABBIKOB pabOThl B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
HCCJIEIOBAHMSI, aHAJIN3a PE3yJIbTaTOB SKCIIEPUMEHTA;

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

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

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas AucuumiinHa (Moay.ab) «XuMHsDH> BKJIOYeHA B 00s3aTeNbHBIN MEepeYeHb
JUCIUIUINH 00s3aTeNbHOM dYacTh 00pa3oBaTeNbHOM INporpaMMmbl BHE 3aBUCUMOCTH OT €€
HarpaBjaeHHOCTH (mpoduiis). JucuurmuimHa peanusyercs B COOTBETCTBHHM C TpPEeOOBaHUSIMHU
®I'OC, OIl BO u VII no nanHOMY HalpaBJIEHUIO TOATOTOBKH.

JlucuumiuHa OCHOBBIBA€TCS Ha 0a30BBIX 3HAHUAX, MOJTYYCHHBIMU CTYIACHTAMH IPHU
U3y4eHUH XUMHHU, PU3MKU U MaTeMaTHKH B Kypce cpesiHell mKoubl. {11 yCBOGHUS TUCIUIITMHbI
CTYAEHT JOJDKEH BJIQJIETh XMMUYECKON TEPMUHOJIOTHEH; TOHUMATh CMBICIT XUMHUYECKUX (HopMyIT
U CHMBOJIOB, HHIEKCOB U KOIP(GUIMEHTOB B XMMHUYECKUX YPAaBHEHUSAX pEaKUUW; UMETh
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWUH; MOHMMATh pa3inyuue
MEXIY XUMUYECKUMH U (U3NYECKUMHU SBJICHUSMH; HMMETh NpPEJCTaBlIeHHEe OO0 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

JqucuumimHa  «XHUMHS»  SABISETCS  OCHOBONOJAraloolled  uld  HM3ydeHus  psjaa
OOIIEHAYYHBIX M CHEIUANbHBIX JTUCIHIUINH, CBSI3aHHBIX C xuMmueid. [IpumepamMu Takux
JUCLUIUINH SBJSAOTCA: «Pusnkay, «IJkojorus», «MarepuanoBeneHue», «IIEKTPOTEXHUKA U
ANEKTPOHMKA», «MexaHuKa KUAKOCTH M Ta3a» TJ€ HUCHOJb3YIOTCS YMEHUS, HaBbIKU U
c(OpMUpPOBAHHBIE KOMIIETEHLIUH, MOJyYE€HHBIE CTYIEHTAaMH NpU HU3YYEHHH 3aKOHOB XHMHUH,
pelleHus Pa3INYHBIX paCYETHBIX 3a/1a4.

Pesynbrarel 00y4yeHHs, MONY4YEHHbIE NPU OCBOCHUU IJUCHMIUIUHBI, HEOOXOIUMBI MpPH
W3Yy4YCHUU CHeAyIomuX aucuuiuind; «Ddusnka», «Okonorus», «MarepruamoBeieHue,
«ONEeKTPOTEXHUKA U DIEKTPOHUKA», «MexaHHKa KUAKOCTU U Taza» U Jp. U HPU BBITOIHEHUU
BBIITYCKHON KBaTH(PUKALMOHHON pabOTHI.

OCOOCHHOCTBIO TUCHMIUIMHBI SIBJISETCS MIpPOBEIEHHE JIabOpaTOpHBIX paboT. ITo
MO3BOJISIET MPUOOPECTU CTYACHTaM YMEHHs paboTaTh ¢ XUMHUYECKUMH peareHTaMu, MOCyIou U
npubopaMu, OCYHIECTBIATh XUMHMUYECKHH SKCHEPUMEHT W TPOBOIHMTH IEPBUYHbIC HAy4YHbBIC
uccienoBanus. B naGopatopHble pabOThl BBEIEHBI AJIEMEHTHI, MOBBIIAIOIINE HHTEPEC
CTYJEHTOB M HMX IO3HABATEJIbHYI0 AKTUBHOCTb: a) CaMOCTOSITENbHBIN MOJ0OpP PEaKTHBOB MJIs
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MPOBEACHUS TOW WJIM HWHOW peakuuu;,; O) OOBACHEHHWE NPOTECKAaHUS OJHOW pEakIuu U
HEBO3MOKHOCTb ITPOTEKAHUS APYroi, Ha MEPBBINA B3I OJOOHOM, peakiuy; B) NpeCcCKa3aHue
MPAKTUYECKOTO 3HAYCHUS TOW WJIM UHOUW peaKIliu, COPOBOXKAAMOIIEHC HEOOBIYHBIM 3 PeKrToM,
U T.J1.

Pabouast mporpamMma MUCHUIIIMHBI «XUMUS» I WHBAIAIOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH  3JI0pOBbsl  pa3pabaTbIBacTCsl HWHAMBUAYAJIBHO C YYE€TOM OCOOEHHOCTEH
NCUXO0(U3UUECKOTO Pa3BUTHUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSIHHS 3[JOPOBBSI TaKUX
oOydJaronuxcs.

3. KOMIOETEHIIUUA OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCHUILIMHBI (MOLYJIS)

Hpouecc HU3YyUYCHUA JUCHUTIIIINHBI (MOI[y.]'IH) «XUMHUS» HaIIpaBJICH Ha:

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

HarpasjeHuo moAroToBku (crenuanbHocTr) 15.03.01 «MammHocTpoeHHE Y.

a) oomenpodeccuonansubix (OI1K): OIIK-1.

Taonuya 1 - @opmuposanue KomMnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCYUNIUH, Cemecmpul, hopmuposanusn Komnemenyuit OUCYUNIUHAMU

dopmupyrowux

KoMnemenyuio
COBMeECHHO

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

Xumus (b1.b.14) +

Maremaruxa (51.5.12) + +

®wusuka (b1.5.13.) +

TeOpeTI/I‘IeCKaH MEXaHHKa
(51.519)

TeXHI/I‘IeCKaﬂ MCXaHHHUKa
(51.5.20)

Merponorus, cranaap-
THU3ALMS U +
ceprudukanusi(b.15.22)

ONeKTPOTEeXHUKA U
anextponuka (51.5.23)

OCHOBBI HAYYHBIX +
uccnenoBannii (b.1.5.27)

Brinonuenue u +
MOJrOTOBKA 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 pe3yibmanmoe 00yueHus no OUCYUNIUHE, COOMHECEHHBIX C NIAHUPYEMbIMU PE3YIbMAmMAMU 0C80EHUA

KO}I " KO)] 1 HANMECHOBAHH( OHEHO‘{HLIQ cpeacrea
HHINKATOPA .
HaMMeHOBaHUe TOCTHIACHHSI Ilnannpyemsble pe3yibTaThbl 00yYeHHUs 10 JUCHUIIIMHE Texymero IIpomeskyTouHOI
KOMIICTCHIIMHU KOHTPOJIA arrecranumu
KOMIICTCHIIUU
3HaTh: - KonTtposnbHbie
Baanern: P
- QHAJIMTHYECKYIO BOIIPOCHI K
TEOMETPHIO U - MABBIKAMH oT4eTaMm Io
HOIIK-1.1.Mcnone3yer . ) MIPUMEHEHHS
JIMHEHHYIO anredpy; 71a00paTOPHBIM
OCHOBHbIE (PU3UUECKHE CTaH/IapTHBIX
muddepeHraTbHOE paboram
SBJICHUSI ¥ 3aKOHBI, H MHTCTpATEHOE YMmern: TIPOTPaMMHBIX
OO0IENHKEHEPHBIE N —— - IPUMEHSATH (PU3HUKO- CPEACTB B 0071aCTH - Bajanus K
3HaHUA. Z[I/I(i)(bepeHLII:IaJILHLIe MaTEMAaTHUYCCKUC MeXanOHI/IKH nu IIHMCbMCHHBIM
OIK-1 ypABHEHHS; METOJIbI ISl pELICHUS poOOTOTEXHHUKH, KOHTPOJIbHBIM
CriocoGen mpUMEHSATH ‘II/ICHGHHLIG’ Metonpr; | 3344 B obiacTu aBTOMATU3ALMU paboram 1o B
OIIPOCHI JIst
C€CTCCTBCHHOHAY1HBIC SITEMEHTEI ’ MEXaTPOHUKHU U TEXHOJOTUYECKUX pasnenaM p A
1 O0IIeHHKeHEPHEIE HOIIK-1.2 ITpumensiet POBOTOTEXHUKH; IIPOLIECCOB U MCEMEHHOTO
(YHKIIHOHATIBHOTO ’ sk3amena (30
3HAHMS, METO/IBI (U3MKO-MaTeMaTHYECKUE - IPUMEHATE NPOU3BOJICTB;
aHaIHM3a; TEOPHIO . OMIIeTOB)
MaTeMaTHYECKOTO pacyeTHbIe METOIb, . BEPOSTHOCTHO- - QHATUTUYECKOM
BEPOSITHOCTEH 1 . N Bomnpocst st
aHajnsa i METOJBI IPOCKTUPOBAHUA, MATEMATHICCKVIO CTAaTUCTUYECKUN reoMeTpHuen 1 ~ KOHTpOTbHBIE
MOZIEIMPOBAHNA B METOJIbI MATEMATHIECKOTO Y MO/IXOJ K OLICHKE JMHEHHOH anrebpoi; yCTHOTO
. CTAaTUCTHUKY; . BOIIPOCHI K cobeceoBanust HA
npodeccnoHanbHOI aHaimsa u TOYHOCTH U Ka4€CTBA TeopHUen
- OCHOBHBIC . oT4yeram 1o JK3aMeHe: OUIIeThI
JIeSITeIbHOCTH MO/JICITUPOBAHHUS JIJIsI TEXHOJIOTHYECKHUX BEPOSITHOCTEH U
pelenys 3axa4 B 061acTu (usurieckue sBICHIA ATEMATHIECKOI 71a60paTopHBIM (30 Guneros)
I COB, M3TOTABIM- | MAaTEMaTHYECKOH
TEXHHYECKUX U M 3aKOHEL, oot YL CTaTHCTHKOH padotam
TATUCTHUKOIA;
I — BaeMOH NPOAYKIMH, ; 3
TEXHOJIOTHYECKUX HU3MepeHuit u - YHCIICHHBIMH aJlaHus K
KOMILIEKCOB, HCTIOJIB3YSI dusmieckne HCIIBITAHMA; METONAMH peImeHn [IUCHMEHHBIM
NPOrpAMMHBIe CHCTeMbl, | BETHTHHBI K ddepermamsurx u | KOHTPOIBHEIM
MpeaHa3HAYCHHBIC IS KOHCTaHTBI, UX A T— paboTam 1o
MaTEeMaTU4YECKOIo 1 OIPCACICHUC 1 o paszeiam
ypaBHEHHI.
MMHTAIMOHHOTO €/INHUIIBI I3MEPEHUS;
MoenupoBarus Mathcad,
Matlab u np.




5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHbI
Pacnpenesienne Tpya10éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT M0 ceMecTpam
OO0mast Tpymno&MKOCTh TUCIUIUIMHBI COCTaBlsieT 5 3aderHbiX eawnwuil, 180 dacos,

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

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

. T 0EMKOCTH B 4ac
Bup yueoHoii paGoTbl pyA

1 cem.

C UCITIOJIb30BAHHUECM 3JICMCHTOB

(I)OpMaT HU3YyYCHUA TUCHUIIIINHBI
QJICKTPOHHOI'O 06yquI/m

O0mas TpyI0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 180
1. KontakTHas pa6ora: 22
1.1. AyaurtopHasi paboTa, B TOM YucJje: 16
3aHATHS JeKIMOHHOTO THMA (JI) 8

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

nabopaTopHble pabotsl (JIP) 8

1.2. BHeayauTopHasi, B TOM YHcJje

kypcoBas padota (nmpoekt) (KP/KII) (koHCynbTanus, 3ammra)

TEKYIIHI KOHTPOJIb, KOHCYJIBTAIIUH 110 TUCIUILIIMHE 6
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA)
2. CamocTrosiTesabHast padora (CPC) 149

pedepat/scce (MOAroTOBKA) -

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

KOHTpOJIbHast paboTa -

kypcoBas padota/mpoext (KP/KII) (moaroroska) -

CaMOCTOSTEIbHOE U3YUCHUE Pa3/IeNIOB, CAMOIIOATOTOBKA (IIpopadoTKa 1
MOBTOPEHHE JISKIIMOHHOTO MaTepralia i MaTepHaa yaeOHUKOB M y4eOHBIX

o 149
mocoOuii, MOAroTOBKA K 1a00OPaTOPHBIM M MPAKTUUECKUM 3aHATHSIM,
KOJUIOKBUYM U T.1I.)
IToaroroBka K 3x3amMeHy (KOHTPOJIb) 9




6. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

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

Bunel yueonoi padoTsl

Ilnanupyemsle K
OHTAKTHAS
(KOHTpOJINPYyeMBbIe) e z 2 HanmenoBanmue Peanmnsanus HanmenoBanue
pe3yJIbTaThI = E HCII0JIb3yeMBbIX B paMKax pa3pabdoTaHHOIO
OCBOEHHSI: o |2 o|l8e|l58F AKTHUBHBIX U IIpakTHyeckoi DJ1eKTPOHHOTO
xon YK; OIIK; TK HaumeHnoBaHue pa3ienoB, TeM 3 2 g § gi E E é Bua CPC WHTEPAKTHBHBIX T Kkypea
U MHAUKATOPbI E: g é 2 E § = (93 oOpa3oBarejbHBIX | (TpyaoeMKkocTh B | (TPYAOEMKOCTH B
JI0CTHKEHUSA g é" § c% o § l§ = Te)mo.m)rm7112 yacax) qacax)
KOMIIeTeHI i S | g & =80 =
1 CEMECTP
Pa3nen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMUH
[IpopaboTka sekiuii B JICKIUA-00BICHEHHE C
Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI 02 10 y4eOHOM TIOCOOHH YaCTUYHBIM
XUMUU ' [6.2.1] cTp.10-14, HpUBJIeYeHHEM (HOPMEI
[6.2.2] cTp.8-15 IICKyccuH, Oecenbl
Hroro mo 1 pazmery 0,2 10
Paznen 2 XumMuueckasi TEpMOANHAMUKA
Tema 2.1 OCHOBHBIE TTOJIOKEHHUS, IpopaboTKa JeKuuii B TIEKIHsA-00BACHEHHE C
3JIEMEHTBI XUMHYECKOH TEPMOIMHAMUKY 05 10 y4e6HOM ITOCOBHH HACTHIHBIM
1 TeTToBbIE 3P (HEKTH XUMUIECKUX ' [6.2.2] cTp.32-50, NPUBJICIEHHEM (OPMBI
peakiii [6.2.1] c1p.45-56 JHMCKYCCHH, OeceIpl
Tema 2.2 DaTponus. CBs3b
TEPMOIMHAMHUYCCKIX TTAPAMETPOB C IMpopaboTka nexnuii B JEKIHA-00BSICHEHHUE C
HanpaBJIeHNe U PaBOIUMH 10 7 y4eOHOM nocobuu JaCTUYHBIM
TeMIIEpATYpAMH XHMHUECKHX TPOTIECCOR [6.2.1] cTp.45-56, TIpUBJICYCHUEM (POPMEI
[6.2.2] cTp.38-50 JCKYCCHH, Oecepl
1 (a30BbIX MIEPEXOJIOB.
HToro no 2 pazneny 15 17
Paznen 3 Kuneruka XUMHUUYECKHX [IPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH 04 7 IpopaGoTKa JeKuuii B
XHMUYECKON KMHETHUKHU. 3aKOH JIEHCTBUS ' y4eGHOM rocoOuH




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJIbTaThl =E, HCII0JIb3yeMBbIX B paMKax pa3pabdoTaHHOIO
OCBOCHHSA: o ":f u|l 2ol 3 &8 AKTHBHbLIX U IIpakTHyeckoi DJIeKTPOHHOT0
xon YK; OIIK; TK HaumeHnoBaHue pa3ienoB, TeM gi 2 g § gi E E é Bug CPC WHTEPAKTHBHBIX TR Kypea
U MHAUKATOPbI = g é z E § = 6 oOpa3oBarejbHBIX | (TpyzoeMKocTh B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHo.Hornl?Il2 yacax) 13 qacax)14
KOMIIeTeH Ui = l% =7 é‘ 8| O =
Macc ¥ SHeprus aKTUBALUM MpoLecca. [6.2.1] cTp.45-56,
MexaHHU3M U CTaUHHOCT PEAKIIUH. [6.2.2] eTp.51-57
Tema 3.2 CkopoCTb XUMHYECKHX IMpopaGoTka JeKuuii B JIEKIHSI-O0BSICHEHHE C
peakiuii. XuMHU4eckoe paBHOBECHE. 04 6 yueOHOM ocoOuu YaCTUIHBIM
BiusiHue TemnepaTypsl Ha CKOPOCTb ' [6.2.1] cTp.57-70, HpHBJICYEHHEM (OPMBI
XUMMYECKOH peakiuu [6.2.2] cTp.51-63 JICKyCCHH, Oecepl
[IpopaboTka sekiuii B JEeKIUA-00bICHEHUE C
Tema 3.3 Katanutnueckue peaxiuu. yue6HoM nocobun HACTHHBIM
B . 0,4 5 [6.2.1] cTp.57-70, TIpHUBJIEYCHUEM (OPMBI
I"'oMOreHHBII ¥ reTepOreHHBIH KaTalu3 [6.2.2] c1p.57-59 HCKyCCHH, Gecens!
JlaGopaTopHas pa6oTa mo Teme Ne 3.2
u33
1) Xumuueckoe paBHOBECHE U €r0 5 2 noAroroska k JIP
CMeEIlIEHHE [6.3.1.4] ctp. 33-37
2) I'oMOTeHHBII U TeTepOTreHHBII
KaTaJin3
HToro no 3 pazneny 12 2 20
Pa3gen 4 PacTBopb! 2JIEKTPOIIUTOB
Tema 4.1 [lucniepcHbIE CHCTEMBI. Tpopa6oTka ek B JeKUHA-00BICHEHHE C
PacTBOpHI HEITEKTPOIUTOB. 3aKOHBI 04 6 y4e6HOM ToCcOOHn HJaCTHIHEIM
Payns. OcMOC M 0OCMOTHUYECKOE ' [6.2.1] cTp.71-88, TPHBICUCHHEM (OPMEI
JABIICHHUE [6.2.2] c1p.67-72 JMcKyccHd, Oecepl
IMpopaboTtka nexnuii B JEKIU-00BSICHEHUE C
Tema 4.2 PacTBOpBI 2JIEKTPOIUTOB. y4eGHOM T0COBHH YACTHUHBIM
OCHOBHBIE XapaKTEPUCTHKH 0,4 6 [6.2.1] cTp.71-88, NIpUBJIeYeHUEM (HOPMEI
AIIEKTPOIUTOB. Peakius cpembl [6.2.2] c1p.67-72 Auckycenn, Gecenst




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yabTaThl
OCBOCHHSA:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeH M i

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
adora
P S HCII0JIb3yeMBbIX B paMKax pa3pabdoTaHHOIO
A = 9 ™
o ":f u|l 2ol 3 &8 AKTHBHBIX U IpakTnyeckoi DJIEKTPOHHOT0
HaumeHnoBaHue pa3ienoB, TeM < E S| 2 S| = . Bux CPC
- 27| 8" 850 HHTEPAKTHBHBIX TMOATOTOBKH Kypca
- S o -~
= =l 2 s § = ?3 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
= e el B ;‘ S8 < 12 13 14
218 229 TEXHOJIOTHil yacax) yacax)
= R o &S| O &
S
Tema 4.3 [eTeporeHHOE PaBHOBECHE B [Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
yaeOHOM Tocoouu YaCTUYHBIM
pacTBOpax dIEKTPOJIUTOB.
P 0,4 5 [6.2.1] cTp.71-88, TpHUBJICYCHUEM (HOPMBI
aCTBOPUMOCTD U IPOU3BEINECHUE
p P A [6.2.2] cTp.78-79 JICKyCCHH, Oecepl
pPacTBOPUMOCTH.
[Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
. eOHOM mocoouu YaCTUYHBIM
Tema 4.4 ['unponus coneit 0,4 4 i
[6.2.1] cTp.71-88, npUBJIeYeHHEM (HOPMEI
[6.2.2] cTp.81-84 IICKyccuH, Oecenbl
JlabopaTopHasi paboTa nmo Teme Ne 4.2
1) DnekTpoauTHIecKast TUCCOIUATIHS
noaroroska k JIP
BOJbI. 3HAKOMCTBO C MHAMKATOpaMH. 2 6
[6.3.1.5] ctp. 26-32
2)Peaxun oOMeHa B pacTBopax
3JIEKTPOJIUTOB
Hroro no 4 pasneny 1,6 2 27
5. OKUCITUTENTFHO-BOCCTAHOBUTEIBHBIC PEAKIIHU
[TpopaboTka JeKIuii B
Tema 5.1 OkucCIUTENHHO- 10 18 y4e0HOM TOCOOUH
BOCCTaHOBUTEJIbHBIE pEAKIIUU ' [6.2.2] cTp.87-98,
[6.2.1] cTp.89-95
JlaGopaTopHas padora Ne 5.1 1 6 noaroroska k JIP

JlabopatopHras paboTa « OKHUCIUTEIBHO-

[6.3.1.6] ctp. 31-35




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJIbTaThl 3 = E HCII0JIb3yeMBbIX B paMKax 5 pa3pabdoTaHHOIO
OCBOCHHS: HauMenoBaMHE pasieos, Tem ) E > E D) E E ?1 Bun CEC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOI0
ko1 YK; OIIK; IIK = s =187 850 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
U MHAUKATOPbI = = E 2 E § = 6 00pa3oBaTeabHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 yacax) 13 qacax)14
KOMIIeTeH Ui = l% =7 é‘ 8| O =
BOCCTAaHOBUTEJbHBIE PEAKLIUNY.
Hroro no S paszgeny 1,0 1 24
Pasnen 6 Dnextpoxumusi.
[IpopaboTka nekiuii B NeKuusA-oObsICHEHHE C
Tema 6.1 XuMuueckue HCTOUHUKH TOKA 04 5 yaeouom nocobin HACTHAHBIM
[6.2.2] cTp.108-116, MIpUBIIeYeHUEM (POPMEI
[6.2.1] cTp.96-110 IICKyccuH, Oecenbl
Tema 6.2 DneKTpoIHBII MOTEHIHATL. Tpopa6oTka ekl B
Bonopoanslii anextpoa. YpaBHeHue 04 7 y4eOHOM IocoOun
Hepncra. Pan nanpsoxeHuit MeTamios. ' [6.2.2] cTp.100-108,
Pa3HOBUIHOCTD IEKTPOIOB [6.2.1] ¢Tp.96-110
Tema 6.3 DJeKTPONIN3 PACIIABOB U TpopaGoTka nexiumii B
yueOHOM rocoOuu
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 04 6 [6.2.2] cp.116-122,
WHEPTHBIMH 3JIEKTPOJaMHU [6.2.1] ¢1p.96-110
Tema 6.4 3axonsr apanes. TpopaGoTka JeKiii B
Hamnpsoxenue pasnoxenus. Beixon no 04 6 y4eOHOM TToCcoOHH
ToKy. [lepeHanpsixeHune 31eKTPOAHBIX ' [6.2.2] cTp.122-128,
IPOLECCOB [6.2.1] cTp.96-110
JlabopaTopHasi paGora mo Temam Ne JeKUUs-00bSICHEHUE C
6.1 u 6.3 «["anpBaHUYECKUE DIEMEHTBI», 9 6 noarotoeka k JIP HaCTHHBIM
«DNEKTPOJIU3 C PACTBOPUMBIMHU U [6.3.1.8] crp. 36-51 TpUBJICUCHHEM (hOPMbI
HEpaCTBOPUMBIMH aHOZAMM. awciycen, Gece et
HToro no 6 pazneny 1,6 2 30
Pa3znen 7 Koppo3us u 3a1uuTa MeTa/LI0B OT KOPPO3UH
Tema 7.1 OCHOBHBIE BUJIbI KOPPO3HHU. 04 8 IIpopaboTka JeKimii B TEKIHA-00BACHEHHUE C
Tunbl KOPPO3UOHHBIX Pa3pYIICHUIA ' y4eGHOM ocoouu 4aCTHYHBIM




Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJIbTaThl 3 3 =E, HCII0JIb3yeMBbIX B paMKax 5 pa3pabdoTaHHOIO
OCBOCHHS: HaumenoBate pasie;os, Tem D) E g E g E E ?1 Bux CPC AKTHUBHBIX H IIpakTuyeckoit DJIEKTPOHHOI0
ko1 YK; OIIK; IIK = s : 2 ;: 850 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
U MHAUKATOPbI E i 2 E = § g 6 06pa3OBaTem,1;;lx (TpyaoeMKoCcTh B (prIlOQMKgZTL B
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT i gacax) qacax)
KOMIIeTeH Ui = l% =7 é‘ 8| O =
[6.2.1] cTp.111-116 MpUBIIcYeHUEM (POPMEI
ICKyccuu, Oecenbl
Tema 7.2 XUMUAICCKUI 1 [IpopaboTka yekiuii B JICKIUA-00BICHEHHE C
3HCKTpOXI/IMI/IquKI/Iﬁ MEXaHU3MbI y‘{e6HOM TI0CO0HH HACTHIHEIM
0,5 10 [6.2.2] cTp.132-150, HpUBJIeYeHHEM (HOPMEI
KOppO3HH METAILIOB. METOMbI 3a1itiTh! [6.2.1] cTp.111-116 JICKyCCHH, Oecepl
METaJUIOB OT KOPPO3UH
JladopaTopnasi pa6ora Ne 7.1
Kopposus u 3ammura MeTamioB OT 1 3 Fg grf;(])BKa « J;i »
KOPPO3HH. =l e
Hroro no 7 pasneny 0,9 1 21
HUTOI'O 3A CEMECTP 8 8 149




7. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAINMUA 11O U'TOI'AM OCBOEHUA JTUCHUITJINHBI.

Texymumii KOHTPOJIb OCYIIECTBIIETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellleHne NPAaKTUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOThI.

7.1. TunoBble KOHTPOJIbHbIEC 3aJJaHUSI WIH HHbIe MaTepuajbl, HeOOXOAUMBbIE sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K IPAKTHYECKUM M J1a00paTopHbiM 3aHsTusM [3.1 — 3.13], npencraBieHHbIx B 1. 8.3.

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

JI1st OLIeHKW 3HaHUWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIMU IO JTUCIHUILINHE
MOXET TPUMEHATHCS O0AaJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OTnau4HO
31-41 Xoporto
21-30 Y 10BIETBOPUTEIILHO
0-20 HeynoBneTBoputensHO

13
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Tabnuya 6 — Kpumepuu oyenuganus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OUECHUBAHUS

Kputepun ouennBanus pe3yjbTaToB 00y4eHUsI

Onenka Onenka Onenka Onenka
Kox n Kon u HanmeHoBaHue «HEY/IOBJIETBOPUTEILHO» | «YAOBJIETBOPHTEIbLHOY / «xopouio» / «OTJIUYHO» /
HauMEHOBaHHE HHAMKATOPA JOCTHIKCHUSI / «HE 3aUTCHOY «3aYTEHO» «3a4YTEHO» «3a4YTEHO»
KOMIIETeHIMH KOMIIEeTEeHIIMH 0-59% 60-74% 75-89% 90-100%
OT Max pPEUTUHTOBOU OT max peUTUHTOBOMI OT Max PEUTUHIOBOM | OT Max PeUTUHIOBOU
OLICHKU KOHTPOJIS OLICHKU KOHTPOJIS OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA
Xopomo 3HaeT OCHOBHBIE
YBepeHHO 3HaeT
IIOHATHUA U 3aKOHbI XUMHUU,
OCHOBHBIC IIOHATHA U
OIIK-1 Cnabo 3HaeT OCHOBHBIE YMEET OCYLIECTBIIATE 3aKOHBI XIMIH, yMeeT
CHOC06CH IPUMEHSATE He 3HaeT OCHOBHBIX MOHATHI U TIOHATHUA U 3aKOHBI XUMUH J'IaGOpaTOpHLH/I OCYLLECTBIATD
3aKOHOB XMMHH ,HE YMECECT L,ITIOXO0 YMEET OCYIICCTBIIATH OKCIECPHUMEHT, XOPOIIO o
€CTECTBEHHOHAYYHbBIC 11a00paTOPHBIH

1 OOICHHKEHEPHBIE
3HAHMS, METOJIBI
MaTeMaTHYeCcKOro
aHAN3a U
MOJICITUPOBAHUS B
npodecCHOHATLHON
JeATEeIbHOCTH

HOIIK-1.1.Mcnons3yet
OCHOBHBIC (pu3Myeckue
SIBJIICHUS U 3aKOHBI,
00IIenH)XeHEPHBIE 3HAHUS.

OCYILECTBIIATh J1a0OPaTOPHBIiL
9KCHEPUMEHT, HE BIIAJICeT
HaBBIKAMH OCHOBHBIX XUMHYECKHX
oIepanuii. He MOXeT BHIITOIHATD
pacdeTs! 1 00paboTKy
9KCTIEPUMEHTAIIBHBIX PE3yJIbTaTOB
C UCIIOJIb30BaHUEM JIUTEPATYPhI U

OBM.

J1Ta00PATOPHBIA YIKCIICPUMEHT,
cmabo BraseeT HaBbIKaMU
OCHOBHBIX XUMHYECKUX
oreparuii. He MOXKeT
MPABUIILHO BBIMIOJHATEH PACUCThI
1 00paboTKy
IKCTIIEPUMEHTATBHBIX
Pe3ybTAaTOB C UCTIOJIL30BAHUEM
mutepatypsl 1 OBM.

BIafieeT HaBBIKAMHU
OCHOBHBIX XUMHYECKHX
onepanuii, MOXeT
BBITIOJTHSTE PacueThl U
00paboTKy
IKCIIEPUMEHTATBHBIX
pEe3yNbTaTOB C
UCIIOJIb30BaHHEM
nurepatypsl ¥ OBM, HO B
HEKOTOPBIX pa3zenax
JIOITyCKAeT OMMOKH.

9KCIIEPHUMEHT, XOPOIIIO
BJIajieeT HaBBIKaMU
OCHOBHBIX XHMHYECKUX
onepanuii, yBepeHHO
MOKET BBIIOJHSTH
pacyeTsl U 06paboTKy
IKCTIEPIMEHTAITBHBIX
pe3ynbTaToB C
HCIIOJIb30BAHUEM
gureparypsl 1 OBM.

HUOIK-1.2 ITpumensiet
(u3MKO-MaTEeMaTHIECKUE
pacUYeTHBIC METObI, METOIBI
MIPOSKTHPOBAHMUS, METOIBI
MAaTeMaTHYECKOTO aHaIU3a U
MOJICJTMPOBAHHMS ISl PEIICHUS
3a71a4 B 001aCTH TEXHUYECKUX
Y TEXHOJIOTMYECKUX KOMILIEK-
COB, UCIIOJIB3YS MPOTPAMMHEIE
CHUCTEMBI, TIpeIHa3HAYCHHBIC
JIIS1 MATEMATHYECKOTO U
AMMTAIL[HOHHOIO
MonenupoBanus Mathcad,
Matlab u np.

He Brnaseer TeopeTHIECKIMEI
OCHOBaMH XHMUSL, HE 3HAET
METOJIOB TEOPETHIECKOTO
[UIAHAPOBAHMST XUMUYECKOTO
9KCIIEPUMEHTA U HE yMeeT
COCTAaBJIATH IUIAH MPOBEIEHUS
HCCIIEI0OBAHUSI, OCYIIIECTBIATh
00paboTKy M aHaJIN3 TOJYYCHHBIX
Pe3ylbTaTOB; HE BIIA/IEET
HAaBBIKAMH CaMOCTOSITEIBHON
paboTEI B 00JIaCTH XUMUH U
(H3UKO-MaTEeMaTHIECKUM
armaparoM o0paboTKy
Pe3yJIbTaTOB IKCIIEPHUMEHTA.

[ToBepxHOCTHO 3HaeT
TEOPETHYECKNUE OCHOBBI XUMUH,
HE B [IOJIHOM 00beMe 3HaeT
METO/Ibl TEOPHH TUIAHUPOBAHUS
XUMHYECKOTO IKCIIEPUMEHTA;
HE B [TOJIHOM 00beMe IPOBOJUT
aHanM3a u 00paboTKy
Pe3yIbTaTOB IKCIICPHMEHTOB;
HE B [IOJIHOM 00beMe BiaJieeT
HaBBIKAMH CaMOCTOSITEIIbHOM
paboThI B 00JIACTH XUMUH U
(H3HKO-MaTEMaTHYECKUM
.anmapaTroM o0paboTku
PpEe3yJbTaTOB.

Xoporio 3HaeT
TEOPETUYECKHUI MaTepral,
HO B OTJENBHBIX pa3jesnax
JIOTTyCKAeT HETOYHOCTH;
3HAET METOJIBI
TEOPETHIECKOTO
[UIAHAPOBAHKST XUMUYECKOTO
IKCIIEPUMEHTA; 3HAET
METO/IbI aHAJIN3a U
00pabOoTKH pe3ysIbTaToB
DKCIIEPUMEHTOB, HO HE
BCET1a BEPHO UX IPUMEHSIET;
BIafeeT (PU3NKO-
MaTeMaTHIECKHM arlapaTom
00pabOTKH Pe3yIIbTaTOB.

OTnH9HO 3HAaeT
TEOPETHYECKUl MaTepHal;
3HAET METOJIbl TEOPUH
IUIAaHUPOBAHUS
IKCIIEPUMEHTA; 3HACT
METO/IbI aHATTH3a U
00paboOTKH pe3ynbTaToB
9KCIEPUMEHTOB; BIIaJICeT
(hM3HKO-MaTEMaTHIECKUM
anmapaToM




8. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
8.1. YueOHasi iuTepaTypa, neyaTHble U3aHUsl OUOJIMOTEYHOro (poHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIAPA KaXJI0r0 U3 M3JIaHuM, YKa3aHHBIX HIDKE Ha KaXJ0ro oOydarollerocs M3 4ucia JIuil,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. OOmias u Heopranudeckas xuMust: 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 xumust: YueOnuk mis 6axanaBpoB / 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 jgon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepaod.
u pomn. - M.: FOpaiir, 2011. - 898 c.

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

8.2. CnipaBouHo-0nbInorpadguyeckas Jureparypa

2.1 Haymo B.U. KowmmnekcHbie coeaunenusi: y4e0. mocodbue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. Anekceesa. — Huxuauit Hosropon, 2019. — 173 c.

2.2 HaymoB B.M. Atom. Xumudeckasi CBsi3b M CTpOCHHE BemiecTBa: MoHorpadus/ B.W.
Haymos, I'.A. [lanuueBa, JI.H. YersipOoxk, X.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2012. — 344 c.

2.3 A.JIL TI'ankun, B.K OcmaHnoB., «Xumusy», 2013.

8.3. MeToauuyecKkue YKazanusi, pEKOMCHAALUNU U IPYIrue MmaTepHaJibl K 3aHATUAM

B cnincox «Meroanueckue ykazaHus, pEeKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHHsS W PEKOMEHJIAIMHM [0 MPOBEIEHHUIO JIA0OPATOPHBIX U
NPaKTUYECKUX YUEOHBIX 3aHATHUI 110 TaHHON TUCIUITIIMHE:

8.3.1 Memoouueckue ykazanus, pa3padomanHsle nPenooasameiimu:

3.1 Manynesuu JXX.B. Beenenue B kypc obmieit xumunu. OCHOBHBIE TOHSTHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K JlabopaTopHBIM paboTam 1o Kypey «OO01iast 1 HeopraHu4ecKast XUMUsD)
s cryaentoB HampasiaeHud 18.03.01 «Xumuueckas texnomorus», 19.03.01 «buorexHomorus»,
11.03.04 «OnexktpoHnka ¥ HaHO3JEKTpoHUKay, 22.03.01 «MarepuanoBeeHue U TEXHOJOTUU
MmaTepuaioB» Bcex ¢Gopm obydenus / JK.B. Manynesuu, O.H. Kopanesa, T.B. Ca3zontseBa //
Hwuxnuuit Hosropon, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHTbI XUMUYECKOI TEPMOIMHAMUKH B Kypce O0Ieil XUMHUU: METO/.
yKa3aHHus K J1a00OpaTOPHBIM U MPAKTUYECKUM 3aHATHUAM 110 Kypcy OOIIel XUMHM JUIs CTYJISHTOB
XMMHUYECKHX U HEXUMHUYECKUX CIEHUAIBHOCTEH JHEBHBIX, BEYEPHUX M 3a0YHBIX (aKyIbTeTOB /
B.1. Haymog, XX.B. Manynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropox, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XWMHUYECKHX PEaKIU:
METOMYECKHE YKa3aHUs 7151 IPOBEACHHSI KOHTPOJIBHBIX padOT U KOJJIOKBUYMOB I10 Kypcy 001en
XUMHUH JJI CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
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3a0unbIx (Gopm oOyuenus / I'.H.bopucosa, A.B. bopucos, F0.B. barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranosa FO.B. CkopocTh XUMHYECKUX peakiuil. XUMHUYECKOE PAaBHOBECUE: METO/I.
YKa3aHus Uil TPOBEACHUS JTa0OpaTOPHBIX 3aHATUH MO Kypcy OOIIed XWMHU ISl CTYACHTOB
XUMHAYECKUX U HEXMMUYCCKUX CICIHMATbHOCTEH THEBHBIX, BEUCPHUX U 3a0YHBIX (haKyinbTeTOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, JK.B. Mamynesuu, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. Anekceena. 2009. — 37 c.

3.5. CamconoBa A./[. PacTBOpBI 3JI€KTPOIMTOB: Y4EOHO-METO/1. TOCOOME K TPAKTUYECKUM
u naboparopHbIM pabotaM. HauBuAyanbHbIE 3a/laHUs [0 Kypcy OOIIell XUMUU ISl CTYACHTOB
HEXMMHUYCCKUX CICIHMAIbHOCTeH JHEBHBIX, BEUYCPHHX M 3a0uHbIX (opm oOyuenus / A.Jl.
Camconosa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Huxuauit Hosropoa, HI'TY um. P.E.
Anexkceesa. 2020. — 33 c.

3.6. CamconoBa A.J[. OKHCINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMHU: METOJUYECKHE
yYKa3aHUs K JJaOOpAaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEIHAIIbHOCTEH THEBHBIX, BEUYEPHUX U 3a04HBIX (hopM 00ydeHwHs/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazonrseBa // H.Hosropoa, HI'TY um. P.E. Anekceesa.
2012.36c.

3.7. bopucoB A.B. KoHTponpHble 3a1aHusi 0O TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
MPOBEJCHUS TEKYIIEr0 KOHTPOJISI MO Kypcy OOmIeld XWMHH M HEOPraHWYeCKOW XUMHUH IS
CTYJICHTOB XUMUYCCKUX ¥ HEXUMUYICCKUX CIICIUATBHOCTEH JHEBHBIX, BEUCPHUX U 3a0YHBIX (HOPM
ob0yuenns / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucoa / H.Hosropon, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBaneBa O.H. DnexTpoxumusi: METOAMYECKHE YKa3aHUS K JaOOpaTOpPHBIM H
MPAKTUYECKUM 3aHATUSAM TI0 Kypcy OOIel XUMHUU AJSl CTYACHTOB XUMUYECKUX M HEXUMHUYECKUX
CIEIMAbHOCTeH THEBHBIX, BeUEpHHX M 3a04HbIX (opm obOyuenus / O.H. Kosanera, HO.B.
barranosa, B.K. Ocmanos, A.Jl. Camconona // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

3.9. CmupnHoBa JILA. CrpoeHue aroma: METOJMWYECKHE YyKa3aHUs K MPaKTHYECKUM
3aHATHSIM 10 Kypcy oOOIeld W HEOPraHWYeCKOW XUMHH IS CTYJCHTOB XUMHUYECKHX U
HEXUMHUYECKUX CIICIMAIIbHOCTEN THEBHOU M BeuepHer ¢opm oOyuenus / JI.A. Cmupnosa, JK.B.
Manynesuu, ['.A. [lanuueBa, I'.®. Bomomun, JI.H. Yertsipbok, C.B. KpacnonyOckas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Crpoenne aroma. XuMUYEeCKas CBSI3b: METOJ. YKa3aHUs IS
MPOBEJICHUSI KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB IO Kypcy OOIIeH XUMHH Ui CTYJIEHTOB
XUMHUYECKHX U HEXUMHUICCKUX CIICITUATBHOCTEH JIHEBHBIX, BEUCPHUX U 3a09HBIX (POpM 0O0ydIeHHS /
O.H. Kosanesa, T.B. CazontseBa, A.J/[. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. HaymoB B.M. Xumnueckas CBA3b: METOJ. yKa3aHUS K MPAKTHYECKUM 3aHATHUSAM I10
Kypcy oOIel XWMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIEIHaTbHOCTEH MTHEBHBIX, BEUEPHUX U
3aouHbIX (pakynbreros/ B.M. Haymos, JI.H. YersipOok, I'.A. ITanuuesa // H. Hosropox, HI'TY
uM. P.E. Anekceena. 2012. 37 c.

3.12. HaymoB B.M. KowmruiekcHble COEAMHEHHS: METOAMYECKHE YKa3aHUs K J1ab. |
MPaKTUYECKUM 3aHATHUSAM IO Kypcy oOmiedt u Heopranmdeckor xumuu HI'TY mis crymeHTOB
XUMHYecKkux crenuanbaocteit / B.M. Haymos, I'.A. [Tanwuuesa, JI.H. Yetsipooxk. // H.Hosropog.
HI'TY um. P.E. Anekceea. 2014. 51 c.
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8.3.2 Memoouueckue ykazanus, paspabomannsie HI'TY

3.1. Meroanyeckue peKOMEHIAIMHM O OPTaHU3alMH AyAUTOPHOW pPabOThL. [IpUHSATHI
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 MeToauueckre peKOMEHAAlUU 110 OPraHU3alMK U IUIAHUPOBAHUIO CaMOCTOSITEIILHON
paboTHI CTYNEHTOB 1Mo auciuiuinHe. [IpuaaTer YuebHo-meToauyeckum copetoM HI'TY um. P.E.
Alekceesa, MIPOTOKOJ No 2 oT 22 arnperns 2013 T. DJIEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe mocobue «IIpoBenenue 3aHATHI ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (opM H
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I., 2013 r. DinekTpoHHBIN
anpec:http://www.nntu.ru/RUS/otd_sl/'ymy/metod _dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

9. TH®OPMALMOHHOE OBECIIEYEHHUE JUCIUIIJINHbI

VY4eOHbI mpouecc MO  AUCUMILUIMHE oOOecrieueH HEOoOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PaCIpOCTPAHSIEMOr0 MPOTPaAaMMHOIO OOecredyeHus, B TOM YHCIe
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB MO IUCHHUIUIMHE ompeaeneH B Hactosimeir PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

9.1. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTH «HHTepHeT,
HEOOXOAUMBIX /1JI51 OCBOEHMS TN CHUNIHHBI (MOXYJIA)

[lepeuenb mporpaMMHBIX IPOAYKTOB, HCIIOIb3YEMbIX NP MPOBEACHUN PA3IMYHBIX BUI0B
3aHATHUH 10 TUCHMIUIMHE (OTKPBITHIM 10CTYI):

1.  Koncynsrantllmtoc [Dnexkrponssiii pecypc]: CnpaBouHas mpaBoBasi cuctema. - Pexum
noctyna: http://www.consultant.ru/.
2. Hayunas  osnexktponnas  OuOmmoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3.  DnekrpoHHas OubamoTeyHas cucreMa [T0BOHKCKOTO rocy/1apcTBEHHOTO YHHUBEPCUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum goctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4.  DnekTpoHHO-OMONMMOTEYHas cucreMa Znanium.com [DJeKTpoHHBINH pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

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

6.  Polpred.com. O630p CMU. Ilonnomexcmosas, mHoeoompaciesas 6asa oaunvix (B/])
[Dnexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

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

8.  Yuusepcumemckan ungopmayuonnas cucmema Poccus [Onekmpoumuswiti pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ skpana.
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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/
http://uisrussia.msu.ru/

9.2. IlepeyeHb NPOrpaMMHOro odecnedeHusi U UHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM

Tabnuya 7 — llepeuens 31eKmpoOHHBIX OUOIUOMEYHBIX CUCHIEM

Ne HaumenoBanue bC Ccbuika, 10 KOTOpOH
ocymectBiasiercs goctyn k 9bC

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

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

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

Taonuya 8 — Ilepeuenv npozpammmnozo odecneuenus

IIporpaMmMHoe o6ecnieuenne, NCMOJIb3yeMoe B
YHUBepCUTeTe HA JI0TOBOPHOIi 0CHOBe

IIporpammHoe oGecnieueHue
CBO0OOJIHOIO
pacnpocTpaHeHus

Microsoft Windows XP, Prof, S/P3 (moamucka 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 ot 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 (siuniensus Ne 43178980)

MicrosoftOffice 2007 (iunensust Ne 44804588)

1C npennpusrue 8.1 (JIULIEH3NOHHOE COTJIAlIEHNE
Ne800908353 ¢ 3A0 «1Cy)

Adobe Design Premium CS 5.5.5 (muniensust Ne 65112135)

Dr.Web (c/u S684-LRQ5-U7NH-BE97 ot 11.05.22)

KoncynbrantlLoc (JloroBop Ne 28-13/16-313 ot 27.12.16)

Texaskcnept (Jorosop Nel100/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepeueHb NPOQPECcCHOHANBHBIX 0a3 JaHHBIX M HMH(OPMAIMOHHBIX
CTIPAaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTyN (yAaJeHHBI AOocTym). JlaHHBIA TepevYeHb
MOJIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU € TpeboBanusimMu ®I'OC BO.

B nmannoM pasznene moryt ObITh MPUBEIEHBI PECYpPCHI

(cchUIKM Ha CalThl), HA KOTOPBIX

MOXHO HaMTu MOJIC3HYIO IUId KypcCa I/IH(I)OpMaI_II/IIO, B T.4. CTaTUCTUYCCKUC HJIM CIPABOYHBIC

JaHHbIE, ydeOHble MaTepHalibl, OHJIAH KypCHI U T.J.
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http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

Tabnuya 9 — Ilepeuens

qu’OpMdquHHblx CRPABOUHDBIX cCUCmem

COBpPEMEHHbIX npogheccUOHANbHBIX 0a3

Oanunvix u

HaumenoBanue npodgeccnoHanbHOM 6a3bl

Hoctyn k pecypcey (yaajaeHHbIH
AOCTYIH C YKa3aHUEeM

Ne . “
AAHHBIX, HHGOPMALMOHHO-CIPABOYHON CUCTEMBbI | CCHIIKH/IOCTYI M3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)

1 basza  ngaHHBIX  CTaHZApTOB M pEriIaMeHToB |  https://www.gost.ru/portal/gost
POCCTAHIAPT /lhome/standarts
DnekTpoHHas  0Oa3za  U30paHHBIX  CTAarel IO )

2 P p http://www.philosophy.ru/
bunocopun

3 EnuHblii apXxyuB SJKOHOMHYECKUX U conmonornueckux | http://sophist.hse.ru/data access.s
TAHHBIX html
bas3bl JAaHHBIX HaLII/IOHaJ'IBHOFO COBCTa I10

4 N http://www.ncva.ru
OILICHOYHOHU ACATCIBbHOCTU
CnpaBquaﬂ IIpaBoOBas CHUCTCMA o

5 I[OCTyH N3 JIOKAJIBHOHU CCTHU
«Koncynprantlirocy
HHupopmalinoHHO-CIIpaBOYHAs cUCTEMA .

6 I[OCTyH N3 JIOKAJIBHOU CCTHU

«Texkcnepr»

B T1a6m.10 yka3zan mepeycHb

10. OBPA3OBATEJIBHBIE PECYPCBI AJI51 UHBAJIM0OB U JIUIL] C OB3

00pa30BaTeNbHbIX PECYPCOB,

UMeroImux  (HOpMBI,

aJ[alITUPOBAHHBIC K OI'PaHUYCHHAM HUX 3O0POBbsA, 4 TAKIKC CBCACHUA O HAIWMYHUHK CIICHHUAJIbHBIX
TEXHUYCCKHUX CpPCIACTB 06y‘~I€HI/I$[ KOJUICKTUBHOI'O W HHAWBUAYAJIBHOI'O II0JIb30BaHUS. HpI/I
3aIl10JIHCHUH Ta6J'II/II_U>I MOXET OBITh HCIIOJIb30BaHa HH(bOpMaHHH, pa3MCIICHHAad B MOApPA3JaCIIC

«/locTynHas

cpeaa» CIICUAIM3UPOBAHHOI'O

pasznerna

caita HITY «Csemenuss 00

oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 — Obpazoseamenvhvle pecypcovl 013 uHeanuoos u auy ¢ OB3

Ilepeuenn 00pa3oBaTeIbHBIX PECYPCOB,

CBeIleHI/lﬂ 0 HAJIMYHMH CIICHHAJBHBIX
TEXHUYECCKUX CPEACTB oﬁyqeﬂuﬂ

Ne NMPUCIOCOO0JIEHHBIX IS HCIOJIb30BAHUSA
KOJUIEKTHBHOI0 M HHIAMBU/YAJIbHOI0
uHBaguaaMu u Junamu ¢ OB3
MOJIb30BAHUS
1 OBC «KOoHCYNnbTaHT CTyJE€HTa» 03BYUYKa KHHT U YBeJTHMYeHHE mpudTa
crienuagIbHOE MOOMITEHOE MPUITOKCHHE -
5 OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCITPOM3BOJIUT TEKCThI KHUT i MEHIO
HaBUT AU
3 ObC «lOpaiity BEPCHS TSI CIIA00BUISTITUX
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11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOUMOE J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

YyeOHble ayIUTOPUM ISl TMPOBEACHUS 3aHATHUM MO AUCIUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHHUYECKUMH CPEJCTBAaMU OOYUYCHHS, COCTaB KOTOPBIX OMpPEICIICH B
JTAHHOM pa3Jiee.

Taonuuya 11 — Ocnawgennocmos ayOumopuii U nomeweHuil 01 CAMoCmOAMeabHOU
paoomout cmyoenmos no OUCUUnIUHe

KOHTPOJISI U IPOMEXKYTOUYHON
aTTectauuu (kadeapa
"IIpousBoACTBEHHAS
0€30IaCcHOCTb, YKOJIOTHS U
xumus" r. Hwxuuit Horopon
,Kazanckoe m1., 12)

Bemmpsivmutenu b5-47 — 6 mr.,
pH-metper «AI1JI-301» - 4 T,
KaJOpUMETPHI — 4 IIT.,

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

Tabauiel Menaeneesa- 4 mit.,
nabopaTopHas XUMHYECKas IOCyaa U
peaKkTUBBI

Ha0Op y4eOHO-HATISITHBIX TOCOOHIT

Ilepeuenn
HanmMmeHnoBanue JUIECH3UOHHOI'0
ay)mTopnﬁ Hu OCHaIIIeHHOCTb ay)mTopnﬁ MMpOorpaMMHoOrIo
Ne NoOMeleHn i IJis NOMEIEeHHU ¥ MOMeIleHNH 1151 o0ecreyeHus.
CaMOCTOATEJIbHOM CaMoOCTOSITeIbHON PadoThl PexBU3HUTHI
padoTbI MOATBEPKIAAI0LEr0
HOKYMECHTA
1. Tocka memoBast - 2 IIT.
2. Crobl 1abopatopHbie (pabouce MECTO
cTynenTa) Ha 20 Jen.;
3. PabGouee mecTo mpenoaaBarens — 2 ImiT.;
4. BerTsoxHBIe IIKAQH - 2 IT;
6264 1 6261 5. O6opynoBaHue T IPOBEACHHS
VY4eOHbIe ayqUTOPUH IS 1m1a00paTOPHBIX 3aHIATHHN 110 TUCIUILIHHE
MIPOBEACHUS TPAKTHYCCKUX M | XUMHUS:
nmabopaTOPHBIX 3aHATHH, mKad CymmIbHBIN - 2 MmIT.,
TPYIIIOBBIX H JNEKTPOXUMUIECKHE STUCHKHU JITSI U3MEPEHUS
WHJWBHUYyaTbHBIX OJ1C XMMHYECKOTO 3JIEMEHTa - 3 WIT.,
1 KOHCYJIbTAIIUH, TEKYIIETO ANIEKTPOJIU3EPHI - 4 WT.,

6147
yaeOHas ayqUuTOpHS IS
MPOBEJCHUS 3aHATUH
JIEKIIMOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIIOBBIX U HHIWBH-

2 IyaJTbHBIX KOHCYIbTAIUH,
TEKYILEro KOHTPOJIS ¥
MPOMEKYTOYHOU aTTeCTAIIUI
(xadenpa "IIpousBoacTBEH-
Hast 0€30IMaCHOCTh, SKOJIOTHS
u xumust" . HikHWmi
Hogsropon, Kazanckoe 1., 12)

1.Jlocka menoBas

2. PabGoyee MecTo mpenoaaBaTes

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

1. Windows XP, Prof, S/P3
(moamucka Dream Spark
Premium, moroeop
NeTr113003 ot 25.09.14);
2. Dr.Web (Dr.Web (c/uH
B241-3JB7-6EP7-BQB4 ot
18.05.2020)

6265

3 yaeOHast ayqUTOPHS IS

TIPOBEICHUS 3aHATUI
JIEKITMOHHOTO 1

1. Jlocka meinoBas - 1 1T,

2. Tabmuua JI.1. Menaeneesa - 1 mir.
3. PabGodee mecTo TipernogaBaTens

4. Pabodee MecTo cTyneHTa - 42 Jelr.
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Ilepeyennb

HanmenoBanmue JINIIEH3HOHHOT 0
ayAMTOPHUIl U OcHalEeHHOCTH Ay IUTOPHUI NMPOrpaMMHOI0
Ne NOMelleHU 1151 MOMEIEeHU U TOMelIeHU 1St o0ecrneyeHusl.
CaMOCTOSITEJIbHOM CaMOCTOSITeJIbHOM PadoThI PexBU3UTHI
padoThI NMOATBEPKAAIOLIEr o
AOKYMEHTA

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

12. METOAUWYECKHUE PEKOMEHJAIIUU OBYYAIOLIIUMCS
ITO OCBOEHUIO JTUCHUITJIMHBI

12.1. OO0mue MeToaMYeCKHE PEKOMEHAANMU A OO0yYaKOIIUXCA MO OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUHN

JlucuuIuinHa — peanu3yercsi [OCPEACTBOM  IPOBEIEHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYas MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00yUAOLIMXCS U IPOMEKYTOUHOM aTTECTALMH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B
3JIEKTPOHHON WH(pOPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (mainee - OUOC). B
CIy4yae TPOBEJCHUSI YaCTU KOHTAaKTHOW pabotel mo aucturmimae B DMOC (B cOOTBETCTBHH C
pacrucaHueM Y4YeOHBIX 3aHATHI), TPYILOEMKOCTh KOHTakTHOW paboTsl B OMOC sKkBHBajeHTHA
ayIUTOPHOM padorTe.

[IpenogaBanue  OUCLMIUIMHBI  BEAETCA C  NPUMEHEHMEM  CIEAYIOIIUX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

-0aN1bHO-PeUmuH208as MEeXHON02USA OYEHUBAHUA(NPU HATUYULL);

- KOJUIOKGUY M,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

[lo utoram Tekyliel ycHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHAa OLEHKa IIO0
POMEXYTOUHOW aTTecTalli B COOTBETCTBHU 3a HaOpaHHBIMH 3a ceMmecTp Oaytamu. CTyneHTHI,
BBITIOJTHUBIIINE BCe 00s13aTENbHBIE BHUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IIPOMEXYTOUHOM aTTECTallMM (IK3aMEHY).

Pe3yabTaT 00yueHuss cuurtaercsi cOpMHMPOBAHHBIM HA NMOBBILIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COZEpKaHUE Kypca OCBOEHO IMOJHOCThIO. [Ipu yCTHBIX coOeceToBaHUAX CTYIEHT
MCYEpIBIBAIOIIE, TOCIEI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOJHO
CIpaBIIAETCA C 3aJadaMM, BOIPOCaMU M JPYTMMHM BHUAAMM 33JaHHUM, HCIOJIB3YEeT B OTBETE
JOTIONTHUTEBHBIA MaTepuan. Bce mpegycMoTpeHHble paOouell yuyeOHOM mporpammoin 3ajaHus
BBIIIOJIHEHBl B COOTBETCTBMM C YCTAaHOBJICEHHBIMH TpeOOBAHUSAMH, CTYICHT CIIOCOOEH
AQHAJIM3UPOBATh IOJIyUEHHBbIE DPE3YyJIbTaThl, MPOSIBISIET CAMOCTOATEIbHOCTh TNPU BBITOJIHEHUU
3aJJaHUH.

Pesysabrar 00ydeHusi cuuTaercs c(pOPMHPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIIU
TEOPETUYECKOE COJIep’KaHUe Kypca OCBOCHO MOJTHOCThIO. [IpH yCTHBIX coOeceJOBaHUSAX CTYAEHT
II0CJIEI0BATENIBHO, YETKO W JIOTMYECKU CTPOMHO M3JaraeT yd4eOHbI MaTepual; CHpaBisercs ¢
3aJauaMy, BOMPOCAMHM W JPYTUMH BUAAMHU 3aJaHHid, TpeOYyIOUIMX NPHUMEHEHHUs 3HaHW, Bce
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MPEeyCMOTPEHHBIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIMOJTHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOCH aHAIM3UPOBATh MOJYYEHHBIE PE3YNIbTAThI;
MPOSIBIIIET CAMOCTOSITEIbHOCTD MPH BBINIOJIHEHUU 3a1aHUI

PesyabTar 00y4yeHus1 cuuTaeTcss HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHUPYET 3HAHWW y4eOHOTro Marepuaia, JONMyCcKaeT OIMMOKH, HEYBEPCHHO, C
OOJBIIMMH 3aTPYAHEHUSMHU BBIMIOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAHWMBIX YMEHHI,
KaueCTBO BBIIMOJTHCHHBIX 33J]aHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBIMIOJTHEHUS OIICHEHO YMCJIOM OajuloB HIDKE TPEX IO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

12.2. MeToan4yeckne yKa3aHus JJisl 3aHATHI JIEKIITHOHHOI0 THIIA

JIeKMOHHBIN KypC MIPEAIoNaracT CHCTEMaTU3UPOBAHHOE U3JI0’)KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IlaHa. B Xoze JTEeKIMOHHBIX 3aHATHH pacKpbIBatoTcs 0a30BbIe BOIPOCHI B PAMKax
KaXI0M TeMbl TUCHMIUIMHBI (Tabnmuma 4). O003HA4aloTCs KIIOYEBBIE ACIEKThl TE€M, a TaKKe
JIeNIAl0TCsl aKLEHThl Ha Hanbojee CIOKHbIE M BaKHbIE IOJOXKEHUS H3ydaeMoro MaTepuana.
Marepuansl J€KUUH SBJISIOTCS OINOPHOM OCHOBOM JUIsl TMOJTOTOBKM OOydaroluxcs K
NPAaKTUYECKUM 3aHATHSIM / 1a0OpaTOpHBIM paboTaM M BBINOJHEHUS 3aJlaHUI CaMOCTOSATEIIbHON
paboThl, a Takke K MEPONPUATHUSIM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOMN
aTTecTalluu 110 JUCLIUILIMHE.

B Xxozme neKUMOHHBIX 3aHATUN PEKOMEHJYETCS BECTH KOHCIIEKTHPOBAHHME Y4e€OHOTO
MaTepuaia.

12.3. Meroauueckne YKa3aHUsi MO0 OCBOEHHMIO JWCHHIUIAHBI Ha J1a00pPaTOPHBIX
paborax

JlaGoparopHble pabOTHl MO3BOJSIOT NPUOOPECTH CTyAEHTAaM yMEHHs padoTaTh C
XUMHUYECKHMMH peareHTaMu, NoCcy10i U MpudopaMu, OCYIIECTBIATh XUMUUECKUN SKCIIEPUMEHT U
NIPOBOJIUTH TIEPBUYHBIC HAyYHBIE HCCIIeN0oBaHUsA. B maboparopHbie pabOTHI BBEICHBI DJIEMEHTHI,
NOBBIINIAIONINE MHTEpPEC CTYJACHTOB K HMM M MX IIO3HaBaTelIbHYIO aKTHBHOCTh. Hampumep, B
pabore "OmpeneneHne MOJISIPHOM MacChl HSKBHBaJeHTa MeTayia" Ompenemnsercs He TOJBKO
SKBUBAJIEHTHass Macca (JIMTepaTypHbIM BapuaHT), HO M aTOMHas Macca MeTauia. B paOote
"Omnpenenenne TemioBoro 3¢@dexra peakuuu" TEIIOEMKOCTh KaJlOpUMETpa OmpenesseTcs
METOAMYECKH OoJiee IpaMOTHO, YEM 3TO OINKCAHO BO BCeX JIAOOPATOPHBIX HpakTUKymax. s
MIOBBIIIICHUS TI03HABATEIILHOW aKTHBHOCTH CTYJEHTOB U MPHOOPETEHUSI MU TIEPBUYHBIX HABBIKOB
Hay4YHOTO HCCIIEIOBaHMs, B 3TH KJACCHYECKHe J1IabopaTopHble PAaOOThl BBEAEHBI 3JIEMEHTHI
HAYYHOTO HCCIICJIOBAHUS, KaK-TO:

a) CaMOCTOSTENILHO M0100PaTh PEAKTUBBI AJISl POBECHHS TOW MIIM MHOM peaKiii;

0) 0OBACHUTH MPOTEKAHHWE OJHOM PEaKIMHM U HE MPOTEKaHWE JPYrod, Ha MEepBbIN B3I
oJ00HOH, peaKInu;

B) TpeicKa3aTh MPAKTHYECKOE 3HAYCHHE TOW WM WHON pPEaKIUH, COMPOBOXIAIOIICHCS
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

[ToarotoBky K Kaxkaoi J1abopaTOpHOU paboTe CTYACHT JOJKEH HayaTh C O3HAKOMIICHUS C
TUTAHOM 3aHSATHS, KOTOPBII OTpakaeT cojiepsKaHue MpeI0KEHHON TEMBI.

[locrne BbIMOTHEHHS Kaxa0i IJabopaTopHOW pabOThl CTYAEHT O(OpMIILET OTYET, B
KOTOPOM YKa3bIBAaIOTCS €M PalboThl, XOA pabOThl, JaeTCsi PUCYHOK M OMHMCAHUE YCTAHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BEIYMCICHUS U BHIBOJIBL.

[Tpu oueHnBaHUM 1a00OPATOPHBIX pabOT YUUTHIBACTCS CIIEAYIOLIEe:

- Ka4eCTBO BBINOJIHEHUS] HKCIEPUMEHTAIbHO-NIPAKTUUECKOW YacTH paboThl H
CTENEHb COOTBETCTBHSI PE3YIbTATOB paOOTHI 3alaHHBIM TPEOOBAHMSIM;

- Ka4ecTBO O(OpPMIICHHSI OTUETa IO padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI P 3aIIUTE PAOOTHI.
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12.4. MeTtoauyeckue YKa3aHUsI 10 OCBOEHHMI0O [MCUMIUIMHBI HAa 3aHATHUIX
CeMHHAPCKOro THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl HA (POPMUPOBAHKUE HABBIKOB PELLICHMS MPAKTHUECKUX
3a/1a4, IPUMEHSAS IOJyYEHHBIE TEOPETUUYECKHUE 3HAHUSA, a TAKXKE HABBIKOB CaMOCTOSTEIIbHOMN
paboThI O/ PYKOBOACTBOM NPENOAABATEINS.

Ha npakTuueckux 3aHATHSAX NMPOBOIUTCS PELIEHUE PACUETHBIX 3aady M YIPa)KHEHUU B
npolecce NpopaboTKU Haubosee CIOKHBIX TEOPETHUYECKUX BOIPOCOB. DTO NPOBOJATCS B TPEX
dbopmax:

1. ycTHBII onpoc CTYAEHTOB 110 KOHKPETHOM TeMaTHKe MPAKTUYECKOT0 3aHATHS;

2. pelieHue U 00bSICHEHHE TUIIOBBIX 33/1a4 110 JaHHOU TEME;

3. camocTosTeNnpHas paboTa CTYJEHTOB C MCIIOJb30BaHMEM YUEOHBIX MOCOOMH, JeKIMHA 1
KOHCYJIbTALMM MpenoiaBaTesis IpU BHIOJIHEHUN UMU KOHTPOJIbHBIX 3a/JaHUi.

12.5. MeToanyeckne yKa3aHus M0 CaMOCTOSITEILHON padoTe 06y4alomuxcst

CamocrosTenbHas pabora oOecrieyrMBaeT IMOATOTOBKY OOYYalOMIErocss K ayAuTOPHBIM
3QHITHSIM M MEPOIPHUATHIM TEKYIIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAIMH 10 M3y4aeMOu
JMUCHUTUTHHE. Pe3ynbTaThl 3TOH MOATOTOBKH MPOSBISIOTCS B AKTUBHOCTH OOyYarollerocs Ha
3aHATHSIX W B Ka4yeCTBE BBIOJIHCHHBIX NPAKTHYCCKHUX 3aJaHU M JOPYTUX (OPM TEKYIIETro
KOHTPOJISI.

[Ipu BBIIONTHEHUH 3alaHUM IJII CAMOCTOSITEILHOW PabOThI PEKOMEHIYyeTCs MpopadoTKa
MaTEepHaJOB JICKIUH 10 KaXKIOW MPOHJICHHOW TeMe, a TaKKe H3YYCHHUE PEKOMEHIyeMOu
JUTEPATypHl, IPEACTABICHHON B pa3jene 6.

B mporecce camocTosTenbHONW pabOThl MPU W3YUYEHUU TUCIUILUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIICIMATM3UPOBAHHBIX AyTUTOPHUSAX JUISI CAMOCTOSTEIBHONH pPabOTHI
(ykazano B T1abn. 11). B ayautopusx wumeeTcss JocTyn uepe3 HHGPOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO ceTh «VHTEpHET» K JIEKTPOHHON WMH(OPMAIMOHHO-00pa30BaTEIIbHON
cpene yausepcutera (QMOC) u sanektponHoi 6udnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC PACIIONIATalOTCsl Y4YeOHbIE W Y4eOHO-METOJMYECKHE MaTepuaibl, KOTOPBIE MOTYT OBITh
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUEHUU AUCHIUTIINHBIL.

Jst oOydarommxcst Mo 3a04HOM (opme OOydeHHsI caMoCTOsATeNbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI 1eATeIbHOCTH.

12.6. MeToanyeckue yKa3aHus A5 BbINOJHEHHS KOHTPOJIBHBIX padoT

[Tpu u3ydyenun kypca « XUMHH» TPOBOJUTCA 6 KOHTPOJIBHBIX paboT (B TOM yuCIe JIBE
IIPOBEPOYHBIE PA0OTHI IO CTPOEHHUIO aTOMa U MEPUOIUYECKUM CBOMCTBAM).
B koutponbHyto pabory Ne 1 mo paszmeny ABa BXOAST BOMNPOCH MO XMMHYECKOM

TepMoJuHaMuKe: BapuaHT 1 - 28 (mo BBIOOpY mpemojaBaTensl) U3 METOAMYECKUX YKa3aHHil:
I'.H.Bopucosa, A.B. bopucor, 0.B. barramosa, B.K. OcmanoB OcCHOBHBIE 3aKOHOMEPHOCTH
npotekanusa xumudeckux peaxkiuii. H.Hosropox, HI'TY um. P.E. Anekceepa. 2015. — 49 c.

B xoutponbHyto paboty Ne 2 (pa3gen 3) BXOAAT BONPOCH MO CIEAYIOIIUM TEMaM:
CKOpOCTh XMMHUYECKHUX pEakiMii, XMMHU4YecKoe paBHoBecue: BapuaHt 1 — 28, 1-27 (mo BeIOOpY
npenojasaresns) U3 meroauueckux ykaszanuii: I.H. bopucosa, A.B. bopucos, F0.B. barranosa,
B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH MNpoTeKaHUs xumuuyeckux peakuui. H.Hosropon,
HI'TY nwm. P.E. Anekceea. 2015. — 49 c.

B xontpompHyto pabotry Ne 3 (pasmen 4) BXOIAT BONPOCHI MO CJIACAYIOMIUM TEMaM:
CrocoObl BBIPAXEHHS] KOHIIEHTpPAI[MM PAcTBOPOB; PEAKIMHM HOHHOTO OOMeHa, ruaponus, pH
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pactBopoB u [1P: BapuanT 1-30 (mo BeIOOpY IpemoiaBaTesis) U3 METOIUYECKHX ykazaHui: A.B.
bopucos, A.JI. CamconoBa, I''H. bopucoBa KouTponbHble 3agaHusi MO TEME€ pPacTBOPHI.
H.Hosropog, HI'TY um. P.E. Anekceepa. 2017. 14 c.

B xonTponbHyo pabdoty Ne 4 (pazzmen 5) BXOAST BOMPOCHI MO TE€MaM: OKHCIUTEIHHO-
BOCCTAHOBUTENIbHbBIE PEAKLIUH, IEKTPOAHbIE TOTEHIIMANIBI, ypaBHEHHE HepHceTa, ranpBaHnyecKkue
3JIEMEHTHI, dJeKkTposn3: BapuaHThl 1-30 (mo BBIOOpPY mpenojaBaressi) W3 METOIUYECKUX
ykazanuii: T.B. CazonteeBa, A.Jl. CamconoBa Xumus. KOHTposIbHBIE BOITPOCHI 0 OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIM CHCTEMaM W KOPPO3UU METAJUIOB U CTYIEHTOB HEXHMHUYECKUX
cnenuansHocTeit. H. Hoeropoa. HI'TY um. P.E. Anekceesa. 2007.17 c.

B konTponeHyto padoty Ne 5 (1 u 2 npoBepouHbie paboThI IO paseny 6) BXOAAT BOIPOCHI
no crpoenue aroma u Ilepmoamueckomy 3akony um. .M. MenneneeBa: 3aganue 1- 25 (mo
BbIOOpY IpenojaBaTelisi) U3 Metoauueckux ykasanuii: JI.A. CmupHoBa, XX.B. Manynesuy, I'".A.
[TanuueBa, ['.®. Bomoaun, JI.LH. Yertsipbok, C.B. KpacnomyOckas. Ctpoenue artoma. H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B kouTponbHyto paboty Ne 6 (pa3aen 7) BXOAST BOIPOCHI IO XUMUYECKOM CBS3U: 3a7aya
1-29 (mo BeIOOPY mpenoaaBarens) u3z meroauueckux ykazanuid: O.H. KoBanesa, T.B. Ca3ontbena,

A.Jl. CamconoBa Ctpoenne atoma. Xumnueckas cBa3b. H.Hoeropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

13. OUEHOYHBIE CPEJACTBA J1JI51 KOHTPOJISAI OCBOEHUSA U CIHUIIJINHbBI

TunoBbie KOHTPOJIbHBIC 33/IaHNS WJIH HHbIE MaTepHaJIbl, HCOOXOAUMBbIE /ISl OLCHKH
3HAHWH, YMEHHN i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYIero KOHTPOJISl yCIIeBaeMOCTH

Bonpocel, nHAMBUAYaIbHBIE 3aaHKS U 3a/1a4H NIPEICTABICHBI B METOINYECKUX YKA3aHUAX
K IPAKTUYECKUM U 1abopaTOpHbIM 3aHATusAM [3.1 — 3.13], mpeacraBineHHbIX B 1. 6.3.

Ilpumepvt munoswvix 3a0anuil:

13.1.1. TunoBsble 3aJaHNsl K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM
3ansaTue Ne 6 (1,5 yaca)
OKuCINTEIBbHO-BOCCTAHOBHUTE/IbHBbIC peakuuu. Pemenne 3agaq

1. CamocrosiTensHOE pelieHHe 3anad (0 HMHIMBHIYaJbHOMY BapHaHTy) Ha TeMYy
«OKHUCITUTETHHO-BOCCTAHOBHUTENbHBIE peakium» (0 BBIOOPY IMpenojaBaTelss U3 METOAUYECKUX
yKa3zaHUi K Ja0opaTOpHbIM W mpakTHuyeckuM 3aHsTusM: CamconoBa A.Jl.,, Tamkun A.JL,
CaszontbeBa T.B. «OxkucnurensHO-BoccTaHOBUTENBHBIE peakunn» H. Hosropoa, HI'TY um. P.E.
Amnekceesa. 2012. 36 ¢.)

THUITOBBIE 3AJIAY:

1. Onmnpenenute BO3MOXHOCTH CAMOIIPOU3BOJIBHOTO TMPOTEKAHHS pEaKUuud TpH
CTaH/IAPTHBIX YCIOBHUSIX
2KMnO, + 16HF = 2MnF; + 5F; + 2KF + 8H,0
2. OrmpenenuTe BO3MOXKHOCTh  CaMONPOU3BOJIBHOIO MPOTEKAaHUS PEaKIuu Mpu
CTaH/IAapPTHBIX YCIOBUAX
2KMnOg4 + 16HBr = 2MnBr; + 5Br; + 2KBr + 8H,0
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3. Omnpemenure BO3MOKHOCTH  CaMOINPOU3BOIBHOIO  IPOTEKAHHS  PeaKIUU

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

4, OHpeIIeHI/ITe BO3MOXHOCTbH CaMOIIPOU3BOJILHOT'O IMPOTCKAHUA pcaknuu

CTaHAApPTHBIX YCIIOBUAX
AsO,¥ + 2H,0 + 21" = AsO, + I, + 40H
5. Beruncnure KOHCTAaHTY paBHOBECCHUS PCaKIIUN
2KMnO4 + 10FeS0O,4 + 8H,S0O,4 = 2MnS0O,4 + 5F62(SO4)3 + K»,SO4 + 8H,0
6. Omnpenenure HapaBJICHUE PEAKIUH IIPU CTAHJAPTHBIX YCIOBUAX
2KMnO, + 5H,S + 3H,S0,4 = 2MnSO,4 + 2S + K»,SO,4 + 8H,0

npu

pu

7. MeTooM HMOHHO-3JIEKTPOHHBIX ypaBHEHHU moadepute K03()(PUIMEHTHI B CIEIyIOIUX

OKHCJIWUTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHAX. VkaxuTe OKHCINTSIh M BOCCTAaHOBUTEIh. Kakoi

H3 3JIEMCHTOB OKHCIISACTCA, KaKOH BOCCTaHABINBAETCS?
1)A| + K>Cr,07 + H,SO4— A12(804)3 + Cr2(804)3 + K»,SO4 + H,O
2) Al + KMnO,4 + H,SO,— A12(804)3 + MnSO, + K,SO, + H,O
3) MnO, + KCIO3; + KOH— K>,MnO,4 + KCI + H,O
4) Bi,O3 + Br, + KOH— KBiO3; + KBr + H,O
5) SnCl, + K,Cr,07 + HCI — SnCl, + CrCl; + KCI + H,0
6) Mgl + H,O; + H,SO,— I, + MgSO4 + H,0
7) FeSO, + KCIO; + HQSO4—>F62(SO4)3 + KCI + H,0O
8) KNO, + K,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO, + H,0
9) MnO, + O, + KOH— KoMnO,4 + H,O
10) SO, + FEC|3 + H,O— H,S0O, + FeCl, + HCI
11) H,S + K,Cr,07 + H,SO4— S + CI‘Q(SO4)3 + K,SO4 + H,0
12) H,SO3; + HIO3— H,SO,4 + HI
13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO4 + Ko,SO4 + H,O
14) KMnO,4 + KBr + H,SO4 — MnSO, + Br, + K;SO4 + H,0
15) SO, + KMnO4 + H,O — K»SO4 + MNO;, + HySO4
16) KI + KMnO,4 + KOH — I, + K;MnOy4 + H,0
17) MnO, + H,SO4— MnSO,4 + O, + H,O
18) FeSO4 + KMnQOy4 + H,SO4 — Fez(SO4)3 + MnSQO,4 + K,SO,4 + H,O
19) KNO;, + KMnO, + KOH — KNO3; + K;MnO4 + H,0
20) KsS + KMnO4 + H,SO4 — S + MnSO4 + K,SO4 + H,O
21) NaCrO; + H,0, + NaOH— Na,CrO,4 + H,O
22) P + HNO3 + H,O — H3PO,4 + NO
23) KMnO4 + H,S + H,SO4 — S + MnSO4 + K3SO,4 + H0O
24) Fe203 + KNO3 + KOH— KzFeO4 + KN02 + HzO
25) I, + KOH — KI + KIO3 + H,0
26) KIO3; + H,O5 + H,SO4— O, + 1 + KySO,4 + H,O
27) Al; + KOH + H,0 —K[AI(OH),] + H;
28) SnCl, +KMnQO4 + HCI — SnCl, + MnCl, +H,0
29) Cl, + KI + KOH — KC1 + KIO;3 + H,0
30) SnCl, +FeCl; — SnCl, + FeCl,

8. MeToaoM 3JIEKTPOHHO-MOHHBIX YPAaBHEHHH COCTaBbTE IOJHBIC YpaBHEHUS PEaKIIUM,
YUUTBIBAs], YTO WM OKUCIIUTENb, UM BOCCTAHOBUTENb SBISIOTCS Takke U cpefoi. Ob6ocHyiiTe Ha
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OCHOBAHMHK CTAaHAAPTHBIX OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX IMOTCHOHWAJIOB BO3MOXHOCTDH
MMPOTCKAHUA JAHHBIX peaKHHﬁ.

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

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

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

4) Mg + H,SOg4/xonn/— MgSO,4 + S + H,0

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

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

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

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

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

10) HCl/xonn/ + PbO,— Cl, + PbCI, + H,0O

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

12) HCl/xounn/ + K,Cr,07— Cl, + CrCI3 + KCI + H,O

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

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

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

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

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

18) MnS + HNO3— S + NO + Mn(NOg), + H,0

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

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

21) Ag + HNOs/kou/— AgNO3z + NO, + H,0

22) Zn + HNO3— Zn(NOs); + NO + H,0

23) Mg + HNOg/ouennpas6./— Mg(NO3), + NH;NO3 + H,0

24) Fe + HNO3— Fe(NOg)z + NO + H,0

25) S + HNOz— H,S0, + NO

26) H,S + HNO3;— S + NO, + H,0

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

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

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

30) K3S + HNO3z— S + NO + KNO3; +H,0

9. OKHCIUTENBLHO- BOCCTAaHOBUTEILHAS pCaKknusg BBIPAKACTCA HMOHHLBIM YPABHCHUCM.
YKa)KI/ITe, KakoM HOH SBIISIETCS OKHUCIHUTCIIEM, Kakoii — BoccTaHoBureieM. CocTaBbTE HOHHO-
IICKTPOHHBIC M MOJICKYJISIPHBIC YPaBHCHUSI.

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" + MnO4 + H" — Cl, + Mn*? + H,0

6) H,0, + MnO; + H* — 0, + Mn*? + H,0

7)I"+NO; +H" - I, + NO + H,0

8) Br + Cr,0,* + H" — Cr"+ Bry+ H,0

9) I + HO, + H — I, + H,0O

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

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

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

14) CIO5 + SOs* + + H' — CI'+ SO,* + H,0
15) NO; + MnO,; + H" — NOz + Mn*? + H,0
16) Br, + OH™ — Br + BrO;z + H,0

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

18) Cu + NOs + H* — Cu " + NO, + H,0

19) Cr,0;% + H + Fe*? — Cr+ Fe™ + H,0

20) Br + MnO, + H" — Br, + Mn*? + H,0

21) Pb + + NO3 + H* — Pb "2+ NO + H,0

22) Mn*2 + CIO3 + OH™ — MnO4* + ClI™+ H,0
23) Bi + NO3 + H" — Bi** + NO + H,0

24) Cr,07% + ' +H" > Cr¥* + I, + H,0

25) CrO,™ + Br, + OH'— CrO4* Br + H,0

26) SO5* + Ag" + OH — SO4* + Ag + H,0

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

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

13.1.2. TunoBble 3a1aHusl AJ1s J1a00PATOPHBIX padoT
JlaGopatopHoe 3ansitue Ne 1 (2 yaca)
CkopocTh XHMHYECKOil peakllii U XMMHYecKoe paBHOBecHe.
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. Uro Ha3bIBaeTCs CKOPOCTHIO XUMHYECKOM peakiuuu? B Kakux eauHUIAX OHa
u3mMepsiercs?

2. Kak 3aBHCHT CKOPOCTh XUMHUYECKON PEAKIIMU OT KOHIIEHTPAIMH PEarupyIOINX BEIIECTB
JUISL CJIO’KHBIX pEeaKIuii?

3. Hanumure KMHETHYECKOE YpAaBHEHHME AJII TOMOI€HHOM peakuuud. OT 4ero 3aBUCHT
KOHCTaHTa CKOPOCTH XUMUYECKON PEAKIUU?

4. Yto Ha3BIBAIOT MOPAAKOM peakuuu? Kak sKCIepUMEHTANbHO OMNPEACISIOT MOPSA0K
peaxkuy Mo JaHHOMY BELECTBY?

5. Or kakux (aKTOpOB 3aBUCUT CKOPOCTb XHWMHUYECKOH peaklUWh B Te€TEPOreHHBIX
cucremax?

6. Kak 3aBucut ckopocthb peakiuu ot temnepatypsl? [Ipasuno Bant-I'ododa.

7. Yro Takoe karanuzatop? KakoB mexaHusm JeiicTBus kaTanuzaropa?

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

9. Kakue peakiiuu Ha3bIBalOT 0OpaTUMBIMU M HEOOPATUMBIMU?

10. YTo Ha3bIBAIOT COCTOSTHUEM XMMHUYECKOTO paBHOBECHS?

11. Ipunnun Jle-Illatense? [IpuHIMIBI CMELIEHUS XUMUYECKOTO PABHOBECHS?

12. YUTto Ha3bIBalOT KOHCTAHTOM XMUMHUUYECKOTO PABHOBECHUSI?
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13.1.3. TunoBbIie BonpockI (3aaHusl) 1Jisl YCTHOTO (MUCHbMEHHOI0) ONpoca
JIEKIIU S Ne 4. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYeCKO0ii kKmHeTHKH. CKopocTH
XUMHYECKHX peakuuid. 3akoH AelcTBYIOIIUX Macc. CTaAMHHOCTL U NPSIA0K XUMHUYeCKOM
peakuuu. Binsinue TeMnepaTypsbl Ha CKOPOCTh PeaKIuid.
TUIIOBBIE BOIIPOCHI JJiIsd TI'PYHIIOBOI'O OBCYXIEHUSA HA
JIEKHUOHHBIX 3AHATUSAX:
1. UYro Ha3pIBaeTCA  CKOPOCTHIO XHMHUYECKOM peakuuu? B Kakux eIuHHUIaX OHa
u3Mmepsercs?
2. Kak 3aBUCHT CKOPOCTh XUMHYECKOM PEaKIIMU OT KOHIICHTPAIUH PEAarupyIoNruX BEIIECTB
JUTSL CJIIOKHBIX peaKuuii?
3. Hanummure KuHETUYECKOE ypaBHEHHE UIsi TOMOT€HHOW peakuuu. OT 4Yero 3aBUCHUT
KOHCTaHTa CKOPOCTH XUMUUYECKOU PeaKinu?
4. Yto Ha3pIBalOT MopsAakoM peakuuu? Kak sKCEpUMEHTAIBbHO ONPENCNSIIOT MOPSIOK
peaklmy 1o JaHHOMY BEIECTBY?
5. Or kakux (aKTOpPOB 3aBUCUT CKOPOCTh XHMHYECKOW pEaKIHMH B TETEPOTCHHBIX
cucremax?
6. Kak 3aBucut ckopoctsb peakiuu ot TemnepaTypsi? [Ipasuno Baunt-I'odda.

13.1.4. TunoBbIie TECTOBLIE 3aaHUA
Tema «OcHOBHBIE TOJIOKEHUSI, JIEMEHThl XHMUYeCKO TePpMOIHHAMHUKH U TEIIOBbIE

3¢ deKThl XUMUYECKUX PeaKINi»
1. TenuoBo#t 3P PeKT peakuu XapakTepu3yeTcst U3MEHEHUEM
1) sHTpOIINY;
2) JHTAJbINH;
3) NOBBILIIEHHEM TEMIIEPATYPHI;
4) BHyTpeHHEHN SHEPIUH.
2. Peakums mpoTeKaeT caMONpPOU3BOJIBHO B TIPSMOM HaIpaBICHUH, €CIIH
1) AH<O;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpomHs ABISIETCS XapaKTEPUCTUKOM
1) TEMIOTHI CUCTEMBI;
2) Oecniopsiika CUCTEMBbI;
3) noTeHIMaIbHON YHEPTUU CUCTEMBI;
4) nBUXKEHHS MOJIEKYJI.
4. TemnnoBoii 3¢ deKT peakuy 3aBUCUTE OT
1) TemnepaTypsl OKpyKarole cpeapl;
2) naBJIC€HUS B CUCTEME;
3) HAYAJIBHOTO U KOHEYHOI'0 COCTOSIHUS CUCTEMbI;
4) myTH NPOTEKAHUS PEaKIUH.
5. B xoge peakiuu MpouCcXouT BbIAEICHNE Ta3a — CUCTEMA PACIIUPSIETCs, IPH ITOM €€
1) sutpomnus ymenbmaercs (AS<0);
2) sHTanbnus yBeauuusaetcs (AH>0);
3) surponus Bo3pacraet (AS>0);
4) BHyTpeHHs1s1 SHeprus ymenbiiaercs (AU<O0).
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6. [ns xakoii peakmuu ASxp >0?
1) CaCOj3 (k)=CaO(k)+ COx(r);
2) 250; (r)+ O2(r)=2S05(r);
3) la(r)+ Ha(r) = 2HI(r);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peakuus mportekaeT caMOIIPOM3BOJIBHO IIpU TeMmeparype Huxke paBHoBecHOH ( T<T)), B
cllydae eciu
1) AH<0, AS<O0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH>0, AS>0.
8. Peakums mpoTekaeT CaMONPOWM3BOJIBHO TMPH TEMIEpaTrypax BBIIIE TeMIEpaTypbl
paBHOBECHS B CITy4ae €Cliu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, pEaKIHsi HE BO3MOXKHA TPH JIFOOO0H TeMIlepaType B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<O0.
10. Peaxiust mpoTeKaeT caMOMPOU3BOIBHO MIPH 000N TeMIepaType B cliydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<0;
4) AH>0, AS>0.
11. Peakrusi siBII€TCS 9K30TEPMHUECKOM, €CITH
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peaxiust mpoTEKaeT C MOTJIOMIEHUEM TeIlia, eCIH
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>OQ.
13. Cucrema HaxoIUTCS B paBHOBECUH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTpONUs CUCTEMBI TOBBIIIASTCS TIPH
1) KOHIEHCAINH TTapa;
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2) KHNIEHUH KUTKOCTH;
3) KpUCTAJUIU3ALIUH KUJKOCTH;
4) ocaxaeHHH.
15. DHTponus cUCTEMbI YMEHBIIAETCS IPU
1) kpucrannuzanuu;
2) MJIaBJICHUH,
3) BO3TOHKE;
4) pacTBOpPCHHH.
16. Peaxuus nporekaer no ypasHenuto 2 HClyy + Cagy = CaClyyy + Hagy. Cxombko moneit
HCI Bcrynuio B peakuuto, eciu Boiienuioch 152,88 k/Ix Teruia?
1) 1 moup;
2) 0,25 moub
3) 0,5 Mo,
4) 1,5 MoJ1b.
17. DuTanenus obpazoBanuss FeO cocraBiser -265 kJk/Moib. CKOJIBKO TeIJIa BBIACITUTCS,
ecnu obpasyercsa 144 r okcupa xenesza?
1) 132,5 xJIx;
2) 530 x/I:x;
3) 677 xx;
4) 488 xJIx.
18. Cornacuo 1 cnexcrButo 3akoHa ['ecca TernoBoii 3G hexT peakum
Fezo3(K) +3 CO(F) =2 FE(K) + 3 COz(r) paBeH
1) AHxp = - 240,18 kJIx;
2) AH%p = 240, 18 xJIx;
3) AHOXp = 340 xJIx;
4) AH%p = - 226,9 kJIx.
19. Durponus cuctemsl B xoze peakiuu NaCOjs = NayO() + COy () yBenuuuBaercs, T.K.
1) oOpa3yercs ras;
2) peakiusi caMOIIPOU3BOJIbHAS;
3) oOpasyeTrcst OKCHI HaTpus,
4) 0Opa3yroTcs iBa OKCUJA.
20. Onpenenute TemnoBoi 3¢ ekt cropanust KUAKOro CSyi 10 00pa3oBaHUs Ta3000pa3HbIX
CO3 u SOas.
1) - 602 x/Ix;
2) 635,2 x/Ix;
3) — 635,2 kI x;
4) 602 xJx.
21. PeakmmsaNO(r) + Oa(r) =2NOy(r) mnpu CcTaHOApTHBIX YCIOBHSX MpPOTEKAeT
CaMOIIPOU3BOJILHO B MPSMOM HAIMpPaBJICHHUH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 /I x;
3) AG = 54, 2 x]JIx;
4) AG= 58,2 xJIx.
22. Peakmus C(rpadut) + CO,(r) =2 CO(T) npu CTaHIapTHBIX YCIOBUSX HE BO3MOXHA, T.K. .
1) AG%p = - 2574 ]Ix;

30



2) AG xp = 257; JIx;
3) AGOxp =120,2 xJx;
4) AG’xp = -120,2 x]Ix.
23. Peakuus IBISETCS SHAOTEPMHUUECKOH, €CIIU
1)AH<O0;
2) AG<O0;
3) AH>0;
4) AS>O0.
24. Ilonyuenne nunHka uaet no peakuud ZNOyy + Cipagury = ZNw) + CO(py. Ckombko Temna
HOTJIOTUTHCS, TIpu 00pa3oBaHuu 1 T UHKA?
1) 3700 x/Ix;
2) 1500 x/]x/momnb;
3) 3700 x/Ix/mMob;
4) 3,7-10°k k.
25. Ilpu oxucnenun 10,8 T cepebpa Bwimenwnoch 1,58 kJ/Dx Terura. HaiiTu sHTambmio
o0Opa3oBaHus OKcUa cepedpa AH°06P(AgzO).
1) — 20,5 xJIx/mMob;
2) 31,6 xJIx;
3) - 31,6 x/1:x/Mo0JIb;
4) 44,8 xJIx .
26. DHTanpnus 00pa30BaHUsA aMMHAaKa (AH006p(N Hs)) cocraBmser — 46,19 kJ[x/monb. Kakoi
00BeM a30Ta (H.y.) BCTYIUT B peakiiuto, eciu Boiaenutcs 18,41 kJ[x Tennorsr?
1) 4,46 x;
2) 4,46 M>;
3) 3,98 m;
4) 4,46 mo.
27. Onpenenure usmeHenue sHepruu ['n66ca peakiuu CHypy + |y = CHaley + Hly mpu
CTaHJAapPTHBIX YCIOBUAX. BO3MOXKHO 1M MpoTeKkaHHe peakiuu (CT.y.)
1)AGoxp= 39,49k /1%, HEBO3MOKHO;
2) AGoxp =-39,49 k]I:x, BO3MOKHO;
3) AGOXp = -43, 8 kJI>k/M0JIb, BO3MOXKHO;
4) AG%kp = 45,5 kJIK, HEBO3MOXKHO
28. Omnpenenure u3MeHeHue sHepruu ['mOOGca M HampaBiieHHE NPOTEKAHUS PEAKIHUH IPH
cTaHIapTHBIX ycnoBUsAX. MNOs) + 2C pagur) = MNgy + 2 COy.
1)AGoxp= 192 k/I’x B 00paTHOM HANIPpABJICHUM;
2) AGOXp =— 192 x/Ix, B IpsIMOM HaIlpaBJICHUN;
3) AGOXp = 384 x/I>x/MoI1b, B IPSIMOM HaIlpaBlICHUH;
4) AGOXp =—259 x/Ix, B IpsIMOM HanpaBJICHUU.
29. Peakuus npotekaeT mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 CO(. Onpenenure
U3MEHEHHE SHTPONUH NpHU cT.y. OOBsICHUTE XapaKTep U3MEHEHUS ASoxp.
1) ASOXp = 360,82 Ix/K; yBesimuuBaercsi, T.K. BbleJisieTcs ras;
2) ASOXp =360,82 Ix/K-Monb yBenmnuuBaeTcs, T.K. 00pa3yeTcsi KpeMHUM;
3) ASOXp =-360,82 JI)/K ymenbI1aercs, T.K. 00pa3yroTcsi 60Jiee POCThIE MOJICKYJIBI,
4) ASOXp =0 JIx/K He n3meHseTcs, T.K. He H3MEHSISTCS KOJIMYECTBO BEIIECTBA B XOC
peaKIuu.
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13.1.5. TunoBsble 3aJaHus 1JIs1 KOHTPOJIbHOI padoThI

KOHTPOJIbBHAS PABOTA Ne 6
Tema «XUMHUYECKAS CBA3b CTPOEHUE MOJIEKY JI»

3AJTAHHME 1

1. CoctaBuTh IEKTPOHHYIO (OpMYIy aToma ceneHa. Mcxoas u3 3JIeKTpoHHOU (HOpMYIIHI,
OIpENIEIUTh MOJI0KEHUE CEIeHa B IEPHOAMUYECKON cucteMe (epuo, rpymmy, HOArpymiy).

2. PacmipenenuTh BaJeHTHBIE 3JEKTPOHBI HEBO30yKAeHHOro aroma ceineHa mo AO u
yKa3aTh Ul HUX 3Hau€HMsI KBAaHTOBBIX uuces. Kakum Oyner pacnpezneneHue 3jeKTpoHOB 1o AO
JUTSE BO3OYKJIEHHBIX COCTOSIHHMI aroma cejeHa?

3. Kakue creneHu OKUCICHHsI MOKET MPOSBIIATH CEJIEH B COSIMHEHUSIX ?

4. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOHUTYypamuio Monekyibl HySe. KakoB BaneHTHBIN
yroJ B 3TOW MoJieKyJie?

5. Yka3zaTp HampaBJCHHE TUIOJIBHBIX MOMEHTOB CBsi3eil B Moisekyne H,Se. Byner mm
MOJIEKYJIa IOJISIPHOM?

6. Ha ocmoBanuum meroma MO ommcaTh SIEKTPOHHOE CTpOoeHHe wacTuibl Hy'.
Paccuutath nopsiox cBsizu

3AJAHUE 2

1. CocraButh 31EKTPOHHYIO (DOpMYIly atroma yriepojia B OCHOBHOM U BO30Yy>KIEHHOM
cocrosaHusx. Jus AO  HeBO3OYXIEHHOrO aromMa ONpEeNelIuTh  KBAaHTOBbIE  4YHCIIa,
XapaKTEepU3YIOIINE BaJICHTHbIE OPOUTAIIH.

2. IlpuBectu cTpykTypHble QopMynbl coenuHenui yraepoga: CHa, CO,. Kakyto crenens
OKHCJICHHS UMEET YIJIEpPOJ] B 3TUX COESAUHEHUSIX ?

3. Kakoit Tun rubpuauzanuu AO yriepoaa umeer Mecto B coeaunennn CO,? Yemy paBeH
BaJICHTHBIN YToJ CBSI3U B JaHHOU MoJieKyiie?

4. Yxa3aTh HanpaBlIeHUE TUIOJIbHBIX MOMEHTOB cBs3eil B Mosiekysne CO, u onpenenurs,
OyZIeT 11 OHa MOJISIPHOM.

5. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOH(MUTYpaluio MoieKyisl COs.

6. Ha ocHoBanuu metoga MO omnucath 3JI€KTPOHHOE CTPOEHHE MOJIEKYJISIPHOTO MOHA
0," PaccunTtath MOpsIOK CBA3M.

3AJIAHHUE 3

1. Hanucarp s3nekTpoHHYIO (hopMyiny aToMa Oepuiiis B OCHOBHOM M BO30YKIECHHOM
cocrosanusx. Jns AO  HeBO3OYXIEHHOrO aromMa ONpeNelIuTh  KBAaHTOBBIE  YHCIA,
XapaKTEPU3YIOIINE BAICHTHBIE OpOUTAIIH.

2. CKOJBKO KOBAJEHTHBIX CBsi3eH, OOpa30BaHHBIX IO OOMEHHOMY U JOHOpPHO-
aKIENTOPHOMY MEXaHH3MaM, MOXET UMETh aTOM OepHILTHs?

3. Kakoii Tim cBsi3u (MOHHBIM WM KoBaJieHTHBIH) B coequHennn BeCl,? Kak n3mensercs
JIOJIS1 KOBAJICHTHOM CBs3U B psany coeaunenuit BeCl,—MgCl,— CaCl,?

4. Kakoit Tun rubpuanzammu AO Oepwuist umeer Mecto B Mojekyne BeCl,? Ykazats
HaIpaBJIeHUE AUMOJBLHBIX MOMEHTOB cBsizel B Mosiekyne BeCl,. Byner nu ona monsipaon?

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

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

3AJIAHHUE 4
1. Hanmmcate snexkTpoHHYIO (opMyrny aromMa Oopa B OCHOBHOM U BO30YXKICHHOM
cocTosHusAX. [lyis HEBO3OYKIEHHOTO aromMa ONpEICTUTh KBAHTOBBIE YHCIIA, XapaKTEePU3YIOIIHUE
BaJICHTHBIC OPOUTAIIH.
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2. Ilo snextpoHHOU (opmyne OOBSICHUTH NOJOXKEHHE OOpa B MEPUOANYECKON CHCTEME
(mepuon, rpyImiry, HOATPYIIY).

3. Hammucatsb ctpykrypHyto hopmyny crenyromux coequnennii 6opa: BCl3, BoO3, H3BOs.
VYKa3aTh cTENIEHb OKUCIIEHHsI 00pa B 3THX COEANHEHMSIX.

4. Kakoit tun rubpummsammun AO 6opa umeer mecto B coenuHeHusx BCls3? Byxer nm
noysipHoi Mostekyiia BC13?

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

6. Ha ocnoBannu metoga MO onmcats 3J€KTPOHHOE CTPOCHUE M MarHUTHBIE CBOIMCTBA
MOJIEKYJIBI F7.

3AJTAHHUE 5

1. Hammucatp 351eKTpoHHYIO (hOpMYITy aTomMa a30Ta, ONPEIeIUTh KBaHTOBbIC YHCIIA,
XapaKTepU3yIOIUe BaJICHTHbIE OPOUTAIH.

2.Kakue cTerneHn OKMCICHUSI MOXKET MPOSIBUTH a30T B coeanHeHusix? [IpuBectn npumeps
COOTBETCTBYIOLUX COECUHEHUH.

3. CKOJbKO KOBAJICHTHBIX CBSI3€H 10 OOMEHHOMY M JOHOPHO-aKIENTOPHOMY MEXaHU3MY
MOYKET UMETh aTOM a30T1a’?

4. Onpenemuts mpocTpacTBenHoe crpoenne NHz m NH;'. Byayr nm ux mumonbHble
MOMEHTBI PaBHBI HYJIIO?

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

6. Ha ocHoBanuu meroga MO omnucaTh 31€KTpOHHOE CTpoeHue Mousekynbl No. Kakumu
MarHUTHBIMHU CBOMCTBaMHU 00J1aJJaeT 3Ta MOJIeKya?

3AJJAHMUE 6

1. Hanmcarb saekTpoHHYIO Qopmyny aroma kuciopoga. Ilo amekrpoHHON Gdopmyre
OTIPENIETTUTh MECTO €Tr0 B MEPUOJAMUYECKON cUcTeMe (Tpymiy, MOATPYINY, TIEPHOJ) U KBAHTOBBIE
qrclia A7 BAICHTHBIX OpOHTaneil.

2. Kak m3MeHseTcss TOJSPHOCTh M JIOJII KOBAJICHTHOW CBsi3M B coenmHeHUsx Na,0 —

3. Hammucats ctpykTypHyro dhopmyiry monekyrn H,O u H,0,? Ykasare creneHb OKHCICHUS
KHCTIOpO/Ia B JAHHBIX MOJIEKYJIax.

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

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

6. Ha ocrHoBanuu Meroga MO onuiuTe 351eKTPOHHOE cTpoeHue Mosiekyibl Oz . Kakumu
MarHUTHBIMH CBOMCTBaMHU 00J1ajaeT MOJIEKYyJIa.

3AJIAHHUE 7

1. Hanmcath 3MeKTpOoHHYIO (HOpMyiTy Ajisi aToOMa Mariusi U ero uona. Ilo smekTpoHHOU
dbopMyIie ONpENeIUTh MECTO €ro B IMEePHOIUYECKON crucTeMe (TpyIly, MOArPYIITy, HNepruoa) U
KBAHTOBBIE YHUCIIA JJI BaJICHTHBIX OpOUTANICH.

2. Kak u3mensiercst paiyc aTOMOB M MeTaJTHuecKie cBoicTBa B psagy Na—Mg—AI—Si?

3. Ykazarp tun rudpuansaiun AO maraus B mojekyie MgCl,. Byner nu ee munosbHbIi
MOMEHT PABEH HYIO?

4. B kakoM U3 XJIOPHUJIOB MOJISIPHOCTh U JI0JIs1 KOBaJieHTHO# cBsizu Oombine: BeCly, MgCly,
CaCly?

5. Kakyto npocTpancTBeHHYIO CTpYKTYpy MMeeT Mojekyina MgCl,? OtBetr 0600CHOBATS.

6. Ha ocnoBanun metoga MO onucarh 3JIEKTPOHHOE CTPOCHUE MOHA He,". Kakumu
MAarHMTHBIMHU CBOMCTBAMHM 00J1aJaeT 3Ta YyacTua?
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3AJJAHME 8

1. Hanucatps sneKTpoHHYIO (GopMyiny aToMa alrOMHHHS U €ro WoHa. [lo amekTpoHHOU
dbopMyIie OMpeneuTh MECTO €ro B MEPHOJUYECKON cucteMe (TpyIly, MOArpYIIy, Nepruoa) U
KBAaHTOBBIC YMCJIA JIJIs1 BAJIGHTHBIX OpOUTAaJIeH.

2. Kaxoii tun cBsi3u B coemuaennn A1C13? Ykazate tun rubpuanszamuu AO amoMUHUS B
JIIAaHHOM CO€IHHEHUU.

3.Yka3aTh HampaBJICHHUE TUIOJIHLHBIX MOMEHTOB CBS3€H B MOJIEKYJIC XJIOPHUA AITFOMHHHSL.
Onpenenutb, OyIeT JIM OHA MOJISIPHOM.

4. B KakoM COEIMHCHHH XJIOPUJE AFOMUHUS WIA €ro (PTOPHUAE JI0JII HWOHHOW CBSI3U
0onpLIe?

5. Pacnionoxkute cnenyromue monekynsl: BClz AICI; GaCls InCls TICI; B mopsiake
YCUJICHHS TIOJIIPHOCTH CBSI3H .

6. Ha ocHoBanuu merona MO omnucaTs 3JIeKTpOHHOE cTpoeHne MoJiekyiibl Hep. Kakoii
MOPSTIOK CBSI3U B ATOU MoJieKyie?

3AJIAHHME 9

|. Hamucarp snexTpoHHYI0 (opMyly aromMa KpeMHHsS B OCHOBHOM U BO30YXIEHHOM
cocroaHusX. Ilo amexkTpoHHON (opmMmyne ompenenuTh €ro MEeCTo B NEPHOAMYECKON cHcTeMe
(rpynny, HoArpymiy, NEpUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTaIIEH.

2. IlpuBectu cTpykTypHbie hopmyisl coequnenuit SiHg, SiO, , HySiO;. Kakue crenenu
OKHCIICHHSI UMEET KPEMHUH B IaHHBIX MOJIEKyJ1ax ?

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

4. Bynert nu MoseKyJa TUIpUia KpeMHUS TOISPHON?

5. OnmunakoBa JM mMpocTpaHcTBeHHas cTpyktypa Mmoiekyn CHa, SiHs, GeHs? Ortser
MOTHUBUPOBATH.

6. Ha ocHoBanuu metoga MO onmcath 3J€KTPOHHOE CTpOeHHE MOJeKybl C; .

3ATAHHME 10

1. Hanucatps anexktpoHHytro ¢opmyny aroma ¢ocdopa B OCHOBHOM U BO30YKICHHOM
coctosHusAX. [lo anekTpoHHON (opMyse OmpeneNuTs MECTO €ro B IMEPHOAMYECKOH cUcTeMe
(rpynny, HOArpymiy, HEPUOA) U KBAHTOBBIE YKCIIA /ISl BAJICHTHBIX OpOUTAIEH.

2. YKa3aTb MaKCUMaJIbHYIO U MUHUMAJIbHYIO CTEIIEHH OKHUCIIeHUs U1 (hochopa.

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

4. B xakom coequnenun PH3, POC13 umeet mecto rubpunuzamus AO dochopa? Ykazats
TUI TUOPUIU3AIIH.

5. Bynyt i nonsipaeiMu Mosekyisl PCls, PH3?

6. Ha ocHoBanuu merona MO onuimuTe 31€KTPOHHOE CTpoeHUe MouieKyisl By . Kaknmn
MarHUTHBIMH CBOWCTBaMU 00Ja/laeT yacTuna?

3AJIAHHUE 11

1. HamucaTth 5J€KTpOHHYIO (QOpPMYNIy aromMa cepbl B OCHOBHOM U BO30YXJIECHHOM
cocrosiHUsX. Kakne cTerneHn OKUCIIEHHSI MOKET MPOSIBIIATH Cepa B COSAMHEHUSX ?

2. [TpuBecTtH cTpykTypHBIE hopMyibl coequaennit HpS, SOy, SO3. Onpenenure KpaTHOCTD
CBSI3M B KQXKJIOM COCTMHEHUH.

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

4. Yka3aTpb HampaBJeHHE IHUIIOJIBHBIX MOMEHTOB cBs3eil B Mmosekyine SOs. Byaer mm
JTaHHasi MOJIEKYJIa OJISIPHOM?

5. Yka3arh Kakue aToMbl SIBJSIIOTCS JOHOPaMHM, a KAaKHE aKIENTOpaMH B CIIEAYIOIIMX
coequuenusx: [Hz0]", [BeC|4]2'. OtBeT 000CHOBATH.

6. Ha ocHoBanuu Metoaa MO onucath 3j1ekTponHoe cTpoerne Ny .
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3AJIAHHUE 12

1. Hanwucarp snekTpoHHYIO (GOpMylly aromMa Xjopa B OCHOBHOM M BO30Y:KIEHHOM
cocrosiHUsX. 1o 37eKTpoHHOU (DopMyle OMpeAeNuTh €ro MECTO B MEPUOJUYECKON CUCTEME
(rpynmy, HOArpyMIy, IEPUO) U KBAHTOBbIE YHMCIIA JJI1 BAJICHTHBIX OpOUTalIeH.

2. [lpuBecTH CTPYKTYypHBIC (GOPMYJIBI M ONPENEIUTh cTerneHn okucienus xiopa B HCIO,
HCIO,, HCIO3, HCIO,, CI,0.

3.0npenenuTh THII THOPUIU3AIMY BaJICHTHBIX opOuTaneii xiaopa B mosiekyie HCIO. Byner
JIY JJaHHasi MOJIEKYyJa MOJISIPHOM?

4 Kakyro npocTpaHCTBEHHYIO CTPYKTYpy umeer mosiekyina HCIO?

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

6. Ha ocHoBanuu metoaa MO onuuute 3J€KTPOHHOE CTPOCHHUE HOHA Ne*, . Kak
M3MEHMTCS JUTMHA CBA3H npu nepexoze oT Nep;™ x Ne,?

3AIAHHME 13

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

2. Kak u3MeHsieTcss MOJISIPHOCTH | J0JIsI KOBAJICHTHOM cBs3H B coequaenusx CaS—CaO—
CaCl,; BeO—MgO—CaO?

3. Ha ocnoBanum u3amenenus sHepruu cBsi3u Fe - O B monekynax Fe(OH); u Fe(OH);
c/enaiTe BbIBOJI, KAKOM U3 TMIPOKCUAOB B OOJIbIIEH CTENIEHH MTPOSBIsET OCHOBHbBIE CBOICTBA?

4. Bo3amoxHO 11 B3aumojelcTtBue Mexay monekyiaamu NHz u BF3 3a cuer noHopHO-
aKIENTOPHBIX cBsi3eit? OTBET 00OCHYMTE.

5. OnpenenuTs TUI THOPUAN3AIMK BaJICHTHBIX opOuTasiel xiopa B Monekyinax HCIO; u
HCIO4. ByayT i1 3TH MOJEKYJIbI TOJISPHBIMA?

6. Ha ocHoBanmnu metoga MO onmmuTte ssekTponHoe crpoenue monekynsl CO. Kakumu
MarHUTHBIMH CBOMCTBaMH 00J1a/1a€T 3Ta MOJIEKYJIa.

3AJIAHHUE 14
3+ 2+
1. Hanucats snextponnyto ¢popmyiny aroma xpoma u ero noHos Cr™ u Cro.
2. Tlo »nmexTpoHHOM QopMylie ONpenesuTh MECTO XpoMa B IEPUOJUYECKONW cUcTeMe
(rpynny, HoArpymiy, NEpUO) U KBAaHTOBbIE YHMCIIA JJI1 BAJICHTHBIX OpOUTale.
3. Kak u3MeHsieTcs MOJSPHOCTb U A0 KOBAJCHTHOM CBs3U B coeauHeHusix CrO—
CFzOg—CFO3?
o 4-
4. Onpenenuth THI THOPHUIM3AIMK aTOMHBIX opOuTaneil xene3a B nonax [FeFg ] u
4-
[Fe(CN)s]™.
5. YKkaxurte, aTOMbl KaKHUX AJIEMEHTOB SIBIISIOTCS JIOHOpaMM, a KaKuUX akIeNnTopaMH B
creayrommx coenuuerusx: [BHy], [GaCI6]3'. OTBET MOTUBHUPOBATS.
6. Ha ocnoBanuu metoga MO onwumute snekrpoHHoe crpoenne HF. Kakumu
MarHUTHBIMH CBOMCTBaMH 00JIaaeT MOJIeKya?

3AJIAHHME 15

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

2. Kak M3MEHSIOTCS IOl KOBAJCHTHOW CBS3M M KHCIOTHO-OCHOBHBIE CBOWCTBA B PSAY
okcuoB Mapraniia MNO—MnO,— MnO3?

3. Onpenenuts creneHb okucienus nona B coenuaenusx: HI, KI, HIOs, Cly. Onpenenuts
TUIl XUMHUYECKOM CBSI3U B IAHHBIX COCTUHEHUSX.

4. Tlpuectu cTpykTypHyto (opmyny coeauHenuss HIOs; IlonspHOi wim HEMoOJApHOM
SABJISIETCSL 3Ta MOJIeKyJa?
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5. YKaxuTe, aTOMBI KaKHX JJIEMEHTOB SIBJISIOTCS JOHOPAMH, & KAaKHX akKICNTOpaMH B
cienyromux coequuennsix: [BE4]',[SiFs]>. Otser MoTHBHpOBATS.

6. Ha ocroBanuu metona MO onwummre 31ekrpoHHoe ctpoenue HCl. Ykaxure kpaTtHOCTb
CBSI3H.

3AJIAHHME 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. OnpenenuTs XapakTep CBA3U (MOHHBIA WM KOBAJICHTHBIN) B coequHeHusax GeHy, GeOs.
[TpuBecTH UX CTPYKTYpHBIE (POPMYIIBL.

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

4. YKaxuTe, aTOMbl KaKUX 3JIEMEHTOB SBJISIFOTCS JOHOPAMU, a KaKWX aKIENTopaMu B
crenyrouux coenuuenmsx: [AlF4]", [GeClg]*. OtBer MOTHBHPOBATB.
5. Kak u3mensiercst sHeprus CBs3H B Py TUIPHUIOB p-31eMeHTOB [V-A rpymmbi?
6. Ha ocnoBanuu meromxa MO crenaiite BEIBOJ 00 yCTOHYMBOCTH YacTull Be, u Be™,.

3AJIAHHUE 17

1. [Ipusectu ctpykrypHbie popmynsl coeaunennii HCOOH, CH;COOH, HCOH. Yka3atb
CTENEHM OKHUCIIEHHs YIJIepoJia B JIAHHBIX COEAMHEHMSX, KOJUYECTBO G-CBA3EH, 00pa3yembIx
Ka)KIbIM aTOMOM YTJIEpO/Ia.

2. Yxa3zatb tun rudpuamzamun AO yriaepona B TaHHBIX COCTUHEHUSX.

3. byzaer nu ananoruunbeiM ctpoeHue moiekyn CO,, CS;, COS? bynyT nu noiaspHbIMU
JTAaHHBIE MOJIEKYJIbI?

4. Kak u nouemy usmensiercst sneprus cBsszu B psany CF4—CCly— CBr,—Cl4?

5. Bo3moskHo 11 B3aumoeiicteue Mexxay moiekyiaamu NHz u BF;3 3a cuer qonopho-
aKILENTOPHBIX CBs3€H?

6. Ha ocHoBanmu metoga MO 00BSCHHUTD, KaKasi M3 YaCTHIl MOXET cyliecTBoBaTh Nep
v Ne,™?

3ATAHHME 18

1.HamucaTp 351eKTpOHHYIO (DOPMYITY MBIIIBSKA B OCHOBHOM U BO30Y>KJIEHHOM COCTOSHUSIX.
Kakwue crenenu OKMCIeHUs XapaKTEPHbI JJI MbIIIbIKA?

2. Tlo anexTpoHHOU (hopMylie ONPENeTUTh MECTO MBIIIbIKA B MEPUOJIMYSCKON CHUCTEME
(rpymity, MOArpyIIy, NEPUOJT) U KBAHTOBBIE YUCIA JUIsI BAaJIEHTHBIX OpOUTaIEH.

3. OnpenenuTh IpOCTpaHCTBEHHYIO CTPYKTYpy coenuHennit ASCls, As,Os.

4. Yka3aTh HalpapJCHUE TUIOJILHBIX MOMEHTOB cBsizedl B Moisiekyne ASCls. Onpenenutsb
OyJIeT i OHa MOJISIPHON

5. Kak uzMensiercst 3Heprus CBsi3u B psAY THAPUIOB 3JIeMEHTOB V-A rpymnibl?

6. Ha ocHoBanuu meroga MO onuiuTe 3J€KTPOHHOE cTpoeHue MojeKkybl BH3. Kakumu
MarHUTHBIMH CBOICTBaMU 00JIafiaeT 3Ta MoJieKyJia?

3ATAHHUE19

1.Hamucatp 31eKTpoHHYI0 (pOopMyiTy aToMa 3jeMeHTa ¢ MopsAKoBeIM HoMmepoM 51. Kakue
CTETIEHU OKUCIICHUS XapaKTEePHbI [T JAHHOTO JIEMEHTa B €ro COeAMHEHUSX?

2. Tlo anexTpoHHOH (HopMysIe ONMpeneTuTh MECTO ITOTO JJIEMEHTa B TEPHOAMYECKOU
cucreme (Ipymniy, HOArpyIy, IEpUo/) U KBAHTOBbIEC YKCTA U1 BAJICHTHBIX OpOUTAJICH.

3. OOBSACHUTH MPOCTPAHCTBEHHYIO CTPYKTYPY Mosiekyn H,Se, SeOs. Ykazars HanpaBiieHne
JUIIOJIBHBIX MOMEHTOB CBsi3eil. OnpeaenuTb, OyayT J1 MOJICKYJIbI MOJISPHBIMH.

4. Kak u3MeHseTcs SHeprus cBsi3u B psany okcuaoB SO»—SeO0,—TeO,—Po0,?
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5. Kak m3MeHMTCS CKIIOHHOCTb K THOPHIN3AIIUK B PSAIY JIEMEHTOB IIecTOi rpymmsl : O-
S-Se-Te ?

6. Ha ocnoBannu metoga MO onwumute snekTpoHHoe crpoenue CHy . Ykaxute KpaTHOCTD
CBSI3H.

3AIAHHE 20

1. Hamucate 5neKkTpoHHYIO (GOpMyNly TepMaHUST B OCHOBHOM H BO30YXKIECHHOM
cocrosiHusAX. Kakue crerneHu oKuclieHus: XapakTepHbI 71l TepMaHusl B COCAMHEHUSAX?

2. Onpenenuth rubdpuansamo AO kpemHus B coeauneHnn SiF4. YkazaTh HanpaBiieHHE
JIATIOJIbHBIX MOMEHTOB CBsA3€H. byner mu MosiekyJsia B [eJIOM MOJIIPHON?

3. [IpuBecTn XUMHYECKHE U CTPYKTYpPHBIC (DOPMYIIBI OKCHIA U THIPOKCH A KPEMHHUSL.

4. O0ObsAcHHUTD, MoueMy dHeprus cBs3u Si— O Oounbine sHeprus cssu C—O, a sHeprus
cBs3u Si— H menbie C—H.

5. Kakue u3 snementoB I[V-A rpynmbl SBIAIOTCS HEMETaIaMH; METaNIaMU; HMEIOT
MOJIYTIPOBOJHUKOBbIE MOAU(PUKALIUU?

6. B kakoM coeIMHEHUN UMEET MECTO JIOHOPHO-aKIenTopHas cBs3b: BF3, BF,, 8033‘ ?

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

3AJIAHHUE 21

1. Hanmwmcarp 5meKTpOHHYIO (GOpMYyIy 3JeMeHTa C HopsakoBeiM HOoMmepoMm 49. Ilo
JJIEKTPOHHOU (popMyIie ONpeeNnnuTh €ro MECTO B MEPUOJMUECKON crcTeMe (IpyIILy, HOATPYIITY,
Nepro/l) ¥ KBAHTOBBIC YHCTIA IS BAJICHTHBIX OpOHTAIICH.

2. OOwsicauTh mpocTpaHcTBeHHOe crpoeHne Mmoinekynsl NCl;. Ykasare HanpasneHue
JUTIONIEHBIX MOMEHTOB CBSI3€H.

3. IlpuBectn ctpykrypHble (opmyasl coequHeHuit N;O, HNO;, HCN. Omnpeaenutsb
CTETIEHU OKHCJICHUS a30Ta B TUX COCIMHEHUSX.

4. B kakux U3 COeAMHEHHA MMeeT MecTo JoHopHo-akientopHas cBs3b: NH4Cl, HNOs,
NOCL

5. Iloyemy npu nepexojie oT a3oTa K pocopy npoyHocTs cBsi3u 39— H cHmxaercs, a
cBsa3u O—O yBenuuuBaercs?

6. Ha ocHoBanuu metoga MO onumuTe 3J1€KTPOHHOE CTPOEHUE MOJIEKYJIBI

3AJTAHHUE 22

1. Hanucars »snexTpoHHy0 ¢opmyny ¢ocdopa. OmnpenenuTs KBAHTOBbIE YHUCIA,
XapaKTepU3yIOIlue ero BaJIeHTHbIE opOUTanu. AToM a3oTa miu (Gochopa MOKET UMETh OolblIee
YHUCJIO JOHOPHO-AKLENTOPHBIX CBA3EH?

2. OOBSICHUTH MPOCTPAHCTBEHHYIO CTPYKTYypy MoJekyiasl PHs. Ykaszare HampasieHue
JTUTIOJIBHBIX MOMEHTOB cBsizel. Onpenennuthb, OyAeT Ju MOJIeKyJia MOIsIpHON?

3. ByayT nu aHamOTrMYHBIMU IO CBOEMY NIPOCTPAHCTBEHHOMY CTPOEHHUIO MOJIeKybl PCl3 n
AlIC13?

4. Kak n3MeHsieTcs MoJIIPHOCTD cBsizell B Mosyiekynax NHs-PH3-AsHs-SbH3 ?

5. Kak u3MeHSIFOTCSI KHCIIOTHO-OCHOBHBIE CBOMCTBA THIPOKCHIOB B psiay AS—Sb—Bi?

6. Ha ocnoBanum meroma MO onmmmre 5JeKTpoHHOEe cTpoeHune BeH,. Kaxumu
MarHUTHBIMH CBOWCTBaMU 00J1a/laeT 3Ta MoJieKyna?

3AJIAHUE 23
1. Hamucath »yeKTpoHHYIO (QOpMYNTy KHCIOpPOJa W OCHOBHOM U BO30YKIECHHOM
COCTOSIHUSIX. MOXET JIM KHCIOPOJ MMETh CBS3H, OOpa30BaHHBIC IO JOHOPHO-aKIENTOPHOMY
MeXaHu3my?
2. TlpuBectu ctpykrypHbie Gopmyinbl coenuHenuit HoO, O3, HyO,. Onpenenuts creneHu
OKHCJICHUS aTOMa KHCIIOPO/ia B ATHX COCTUHEHHUSIX.
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3. Kakme u3 snementoB VIA rpynmel sBIAIOTCS HEMETaJUIAMH; IOJYIPOBOAHUKAMU;
MeTauiamMu?

4. Ilouemy KuUCIOPOJ B OTJIMYME OT OCTAJIbHBIX 31eMEHTOB VIA rpynmbel HE MOXKET
MIPOSIBJISATH BBICIIME CTETICHU OKUCIICHHUS?

5. Onpenenute BEJIMUKUHY BaJCHTHOTO yIila B HIOHE BO;*?

6. Ha ocroBannu Metoga MO omnuIuTe 3JIeKTpOHHOE cTpoeHre Moiekyisl LiH . Vikaxkure
KpPaTHOCTb CBSI3H.

3AJIAHHUE 24

1. Hanmmcath »nekTpoHHYIO (opmyly »djeMeHTa ¢ TopsakoBeiM HomepoM 50. Ilo
AJIEKTPOHHON (OpMyIie OMPEACIUTh MECTO €ro B MEPUOAMUYECKON cucTeMe (TPYIITy, MOATPYIY,
NepUO) U KBAaHTOBbIC YKMCIIA JJIsi BAJICHTHBIX OpOHUTaleit.

2. Ilpuectu ctpykTypHble popmyinsl coenunennit CHy, CoHyg, CoHp. Onpenenuts crenenu
OKHCJICHHS aTOMOB yIiiepoja. YKazaTh TUI THOPUIU3AIlUU YTIIIepoa B 3TUX COSTUHEHHUSIX.

3. Pacnonoxxute Ciienyronuye MOJICKYJIbl B TIOPSAIKE YCUIICHUSI HOHHOTO XapaKTepa CBsI3U
:CsF, Nal, CIF, CO, HCI, NaF.

4. byner nu nonsipaoit monekyna CH3C1? Yka3aTe HanpaBlieHUE AUNOIbHBIX MOMEHTOB
CBsI3€U B JAaHHOW MOJIEKYJIE.

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

6.Kak n3mensiercs sHeprus CBs3U B psLy CF'- CF - CF ? OtBeT iaTh HAa OCHOBAHHHU
metoga MO.

3AJIAHHUE 25

1. Hammcare »snexTpoHHyro ¢(opmyny 52 snementa. Ilo snextpoHHON (opmyne
OTIPENIEIUTh MECTO €r0 B MEPHOAMYECKON chucTeMe (TPYIy, MOATPYIITY, TIEPHOJ]) U KBAHTOBBIC
qucia Ui BJICHTHBIX OpOUTaIeH.

2.B xakom U3 CoeIMHCHUI UMEET MECTO sp3 -TUOpUAN3alNsI BAICHTHBIX OpOUTANICH aToMa
cepsl: SO3; SO,%; SO5%?

3. Kak m3mensieTcs sHeprusi CBs3M B psiny TUAPUAOB 1eMeHToB V1-A rpynmer? bByner nmm
aHAJIOTUYHBIM UX IPOCTPAHCTBEHHOE CTpoeHue?

4. TpuBectn cTpykTypHyto ¢opmyny coeaumneHusi SOCI,. Yka3aTh cTeneHb OKHCICHHS
cephl B JAHHOM COETUHEHUU.

5. Kakoe npoctpancTBenHoe cTpoeHne umeet mosekyna SOCI; ? Byner nu ona nonspHoi?

6. Hcnonb3ys meron MO omnucaTh 3JIEKTPOHHYIO KOH(PUIYpaluio TeTeposiepHOi
monexysl NO.

3AIAHHE 26

1. Hanummre snexTpoHHyto ¢opmyny siaementa Ne 51. Ilo snextpoHHO# (opmyne
OIpENIEIIUTE MOJI0KEHUE FIIEMEHTA B IEPUOINYECKOH cucTeme (IeproJ, rpymia 1 MOArpyIa).

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

3. Kak m3mensiercst sHeprus cBsizu 3-H B psny ruapunos snementoB V-A rpymmer? Byner
JIM QaHAJIOTUYHBIM UX [IPOCTPAHCTBEHHOE CTPOEHUE?

4. Tpusectu crpykrypuyo ¢opmyry coeauaeHuss NOCI. Yka3zare cTemneHb OKHCICHHS
a30Ta B JaHHOM COCIMHECHUH.

5. Kakoe mpoctpanctBenHoe ctpoenue umeer Mosiekyina NOCI? byaer nu ona mosspHoii?

6. Meroom MO onuiuTe cTpoeHne MojiekyisipHoro nona O, . OnpenenuTe nopsok
CBSI3M B JaHHOM YaCTHIIBI.

3AJIAHME 27
1. Hanucatp 31eKTpOHHYI0 (pOpMyNly MO/Ja B OCHOBHOM M BO30YKICHHOM COCTOSIHHSX.
Kakue crerneHn OKHCIEHUSI MOXKET UMETh MO/ B CBOMX COCTHHEHHSX?
2. [lpuBectu cTpykTypHbIe hopmynsl coeaunenuii HIOs, Gely, Pls.
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3. VYkaszarh HampaBlieHHE [UIOJLHBIX MOMEHTOB cBsizel B wMmojekynax Gely, Pls
Onpenenuts OyayT JU TaHHBIE MOJIEKYJIbI TOJSPHBIMU?

4. Kak u3MeHseTCsl 3JEKTPOOTPUIATEIBHOCTh TajoreHoB B piany F —Ac? Kakue wu3
3JIEMEHTOB JIAHHOM MOJATPYIIIIbI SIBISIOTCS TUIHYHBIMU HEMETAJIaMu?

5. Kakoe npoctpanctBenHoe crpoenue umeet mosekyna Clls? Kakoit tun ruGpuausammm
aTroMa xJjopa?

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

3AJIAHHUE 28

1. Hammcare osnextpoHHyro ¢(opmyny 25 »snementa. Ilo snextpoHHO#N (Qopmyne
OIPENIeIUTh €r0 MECTO B IEPUOJUYECKON cucteme (rpyIiy, MOArpYyIMIly, NEpHOA) U KBAaHTOBbIE
qucia Ui BJICHTHBIX OpOHUTANICH.

2. Kak M3MEHIOTCS KHUCIOTHO-OCHOBHBIE CBOMCTBAa B psAy OKCHAOB Mapranua MnO—
MnO,—Mn,07;? Hamummre (opMysiasl COOTBETCTBYIOIIMX THIPOKCHAOB. JlaiiTe CTpyKTYypHBIE
(bopMyIbl cCOeTMHEHUH.

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

4.IloueMy M3MEHEHHE CBOMCTB B psqy d-3J€MEHTOB MPOMCXOIUT B MEHBIICH CTEICHH,
4eM B pALY P-3JIEMEHTOB?

5. YcranoBute npocTpaHcTBeHHY0 KoHpurypaiuio SO,Cly. Kakoit tun ruGpuausaimu
UMeEET cepa B JaHHOM MoJeKyie?

6. Meromom MO onumuTe CTpoeHrne MOJIEKyYbl HyS.

3AIAHUE 29

1. Hanncatp >nekTpoHHYI0 (POpPMYITy CypbMbI B OCHOBHOM U BO30YKIEHHOM COCTOSTHUSIX.
Kakwue crerneHu OKHCIICHUSI MOXKET MPOSIBIISITH CypbMa B CBOMX COCTUHEHUSX?

2. B xakom coenunenun HzAsO3z nnu HzASO, sueprus cBszu AS —O MeHblIlle; kakas
Kuciiora 0ojiee CHILHAS.

3. Kak u3MmeHsercs MONSPHOCTh CBSI3U B XJIOpHUIAX AJIEMEHTOB V-A TpyMIbl OT a30Ta K
BucMyTy? Kak W3MEHSIOTCS KHCIOTHO-OCHOBHBIC CBOWMCTBA THAPOKCHIOB B PSy ITHX Ke
3JIEMEHTOB?

4. IlpuBecTu CTPYKTYpHYIO opmyny coenunenus SPH;. OnpenenuTsh NpoCcTpaHCTBEHH YO
CTPYKTYpPY MOJIEKYNbI. YKa3aTh HalpaBlieHUE TUMOJbHBIX MOMEHTOB cBsized. OnpenenuTs, Oyaer
JI1 MOJIEKYJIA TIOJISIPHOM.

5. Kak u3mensiercst sHeprus cBsizu O-H ruapumoB AsHz—SbH;—BiH3?

6. Ha ocHoBanmu metoga MO ompeenuTe MOPsI0K CBSI3U B MOJICKYJIE.

3AJIAHHME 30

1. HamucaTh 91eKTpoHHYI0 (OpMYITy TETypa B OCHOBHOM U BO30YKIEHHOM COCTOSTHUSIX.
Kakwue crerneHu OKHCICHUS MOXKET IMPOSIBIISITh TEJUTYP B CBOMX COCTMHEHUSX ?

2. [IpuBecTH CTPYKTYpHbIE (hOPMYIIBI OKCHJIA M THIpOKcUAa Tesutypa (+6). Kak
WU3MEHSIOTCSI KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB 3JIEMEHTOB B psay S—Te?

3. VYkaszaTh HampaBlieHHE IUIMOJIHHBIX MOMEHTOB CBs3eil B Mosekynax HpTe, TeOs
Onpenenuth OyIyT JU TaHHBIC MOJICKYJIBI TIOJIAPHBIMU?

4. Kak wu3MeHseTcs AJIeKTPOOTPHUIIATEIbHOCTh B psay 3ieMeHToB S —P0? Kakue us
DJIEMEHTOB JIAHHOW TIOJATPYIIIBI SBJISIOTCS TUIUYHBIMH HEMETAJUTAMH, METa/NIAMH;, HMEIOT
MOJTYTIPOBOTHUKOBEIE CBOMCTBA?

5. Kakoe mpocTtpancTBeHHOE cTpoeHHEe MMeroT MoJiekyasl HoTe n TeOs? Bo3moxna nu
rUOpUAM3AII aTOMOB TEJUTypa B JaHHBIX MOJIEKyIax ?

6. IlocTpoiiTe SHEPreTUUECKYIO AUArpaMMy MOJICKYJISIPHBIX OpOWTaNel s yacTtuil: F;, u
F*,. Kakas gactuma sBisiercst 60j1ee CTabuIbHOM , nouemy?
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14. MPUJIOKEHUE. Tunosble KOHTPOJIbHBbIC 3alaHUsl WJIM HHbIE MaTepHAJbI,
Heo0OX0oauMble JIJIs1 OLEHKM 3HAHMHd, YMeHHWil, HABBIKOB H (WIH) ONbITA B XOje
NPOMEKYTOYHOM aTTeCTALMH N0 JMCHUIIHHE

OK3aMeH IPOBOJAUTCS B YCTHO-IMCbMEHHOW (hopMe mo BceMy Marepuanry HU3y4yaeMoro
Kypca « XUMHsI»

buner nis 3x3aMeHa COLEpKUT 5 BOIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETbHI

Kageopa NIBInX BUJET N1

JMucuuniuna XUMHAs

1. OcHoBHBIE 110JIOKEHUSI KBAHTOBO — MEXAHUYECKON TEOPUH CTPOEHHSI aTOMa
2. PaccunraiiTe TemMnepaTypy, Ipu KOTOPOW BO3MOKHO BOCCTAHOBJICHUE IMHKA
Zn0 + C(rpadur) = CO + Zn.

VYKakuTe HarpaBiIeHUE CMEIICHNS PaBHOBECHS IIPU BBEACHUM KaTaanu3aTopa; MOBBIIICHUN
JIaBJICHMSL.

3. CocTaBbTe CXeMy IEKTPOJIN3a BOJHOTO pacTBopa OpoMua Maruus ¢ MHEPTHBIMU
JJEKTPOAAMH.

4. Boruncnute pH 0,2 M pactBopa cepoBOIOPOIHOMN KUCIOThI, yYUTHIBAs TOJIBKO IEPBYIO
CTYIIEHb AUCCOLUALINH.

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

Kagheopa IIBIduX BUJET Ne2

Hucuyunnuna XumMus

1. DHeprus aKTUBALMU , aKTUBUPOBAHHBIN KOMIUIEKC . YpaBHEHHE AppeHuyca.

2. Mertoniom nosypeakiuii nojgoepure Ko3pPpUInUEHTbI, YKa)KUTE OKUCIUTENb U
BOCCTaHOBUTENb. BO3MOXKHO JI1 caMONPOU3BOJILHOE MPOTEKAHUE PEAKIIUU B IPSIMOM
HaIpaBJICHUN ?

NaBr + H, SO4 ==Bry; + SO, + Na ,SO4 + H, O

3. CocraBbTe 3J1EKTPOHHYIO (hopMyily aTOMOB 37eMeHTOB 1 VA rpynmbl. YKaxure
BaJICHTHBIE 3JIEKTPOHBI U paclpeaesuTe UX 0 aTOMHbIM opouTtansam. Kakue crenenn okucnenus
XapaKTepHBI JUIs JaHHBIX 1eMeHToB? Kak u3MeHseTcss BOCCTaHOBUTENbHAS CIIOCOOHOCTh aTOMOB
B 3TOM MOArpymnme?

4. Onpenenure [1P ¢pTopuaa kambiys , ecv B OHOM JHUTpe BoAabI pacTBopsercs 0,0157 ¢

COJIN.
5. Kak n3mMeHuTCs: IUNOJIbHBIA MOMEHT CBSI3H B PSY CIEAYIOLIUX MOJIEKYJI:
H,O,H, S, HoSe , HoTe?
Kagheopa 11BInX BHUJIE TNe3

Jucuunauna XuMus

1. Nonnas cBs3b. Ee ocobenHoCTH.

2. Jlns ragpBaHnueckoro snemenra Pb /Pb*?/ICu *? / Cu 3anummuTe KaTOJHBIA U aHOIHBIA
MIPOIIECCHI, YPaBHEHHE TOKOOOpa3yroIiei peakiuu , paccuutaiite 3/1C.

3. s peakiuu CO(r) + Cly (1) = COCl; (1) onpenenute Temreparypy paBHOBECHS U
HAIpaBJCHUE CMCIICHUS PABHOBECHS TIPH YBEIMUCHUHN JTABJICHHS;, TEMIICPATYPBl.
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4. Kakue u3 mepeuucieHHbIX cosed moasepratorcs rumponusy: LICl, KNO, Na,COs.
CocraBpTe ypaBHEHMsI TUAPOIIN3A.

5. KonngecTBo 37€KTPOHOB Ha BAJICHTHBIX OPOMTAISIX PaBHO 7, a CyMMapHbIH criuH 2,5.
Onpenenure rpynmy 3J€eMEHTa B IEpHOAMYECKOM cucteme. K Meraimam wim HeMmeramiaM
OTHOCHUTCSI JaHHBIN JIEMEHT ?

Kagheopa I1BIduX BUJET Ned

Hucyunauna XuMus

1. Buytpennsis sueprus, padbota u Temora. [IepBblil 3aK0H TepMOIUHAMUKH. DHTAIBIIHSL.

2. MerogoM mnomypeakiuii mnondepute Ko UIMEHTHI, YKaXUTE OKUCIUTEIb U
BOCCTaHOBUTEITb.

K,»Cr,07 + HCI ==Cl, +CrCI3 +KCl+H,0

3. Berunicnure pH 0,01 M pactBopa ruapokcua Kajmusi, C4MTasi AUCCOLUUAINIO TTOJTHOM.

4. Kak mnpoTrekaeT KOppO3usi XPOMHPOBAHHOTO CTAIbHOTO H3JEIHS C HapylHIeHHUEM

MOKPBITHS B KUCIION Cpeie, 3alUIINTE KOPPO3HOHHBIE MPOLIECCHI.

5. PaBHoBecue B romorenHoi cucreme. 4HCI + O, = 2H, O + 2 Cl , ycraHoBHIOCH ITpH
creayrommx koumentpanusx [HCI] = 0,25; [0,]=0,3; [H.0] = 0,2; [Cl;] = 0,2 (moas/m ).
BbruncnnuTe KOHCTAaHTY paBHOBECHS W YyKa)KUTE HANpPABIEHUE CMEIIECHUS pPaBHOBECUS IIpU
YMEHBIICHUH JIaBJICHUS, BBEICHUH KaTaJIH3aTopa.

Kageopa I1BIduX BUJET N5

Hucuyunauna XuMusi

1. CrpoeHue MHOTORIIEKTPOHHBIX aTOMOB. [lOpSIOK 3aroNHEHHUS HYHEPreTHYECKUX

ypoBHe# u noayposHel. [Ipasuno Kiieukosckoro, 3anper Ilaynu, npasuno I'yana.

2. Uepes pactBop cynbdara KaaMus mpomymieHo 25Ad ayekrpudectBa. [lpu 3ToM Ha

KaTo/ie Bbienminock 42,5 r meramna. PaccunTaiiTe BBIXO/ MO TOKY.

CocTtaBbTe cXeMy dJIEKTPOJIN3a C HHEPTHBIMHU DJIEKTPOAAMHU.

3. Ansa peaxkiuu CHy (1) + 2H, S (1) == CS; (k) + 4H, (1) ompenenuts TemnoBoit apdexr ,
npefcKa3aTh HM3MEHEHHWE OJHTPOINUH, YKa3aTh HAlpaBICHHWE CMEIICHHWs pPaBHOBECUS TMIPH
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
yYpaBHEHWSI.

5. Kak usmennrcs cumia KUCIoT B psagy : HpS — HpSe — HpTe ?

Kageopa 1IBInX BUJET Ne6

Jucyunauna XAMHUS

1. KoBanentHas cBsi3b. OO0mue moHATHs. MexaHu3mMbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U.

2. Ha ocHOBaHWMH CTPYKTYpHl BaJICHTHBIX 3JIEKTPOHOB 3d°4s * YKaXXATE€ BO3MOXKHEIE
cTeneHn okucieHus. Kakue 3HAUYeHHS WMEIOT  KBAHTOBBIE YHCIIA YKA3aHHBIX BaJICHTHBIX
AIEKTPOHOB?

3. Tlonbepute k0d(PUIMEHTH METOJOM WHHO- JJIEKTPOHHBIX YypaBHEHHH. YKaxXuTe
OKHUCJIUTEIh U BOCCTAHOBHUTb.

CrCl 3+ KMnO 4 + KOH = K,CrO4 +MnO, + KCl + H, O

4. Nns peakun 2Fe (tB ) + 3H, O = Fe; Oz (18 ) + 3 Hy (T) ompenenuTh BO3MOXKHOCTh
CaMOIIPOU3BOJIBHOTO MPOTEKaHUs NPU CTaHIAPTHBIX yCIoBUAX. 3anucarh BeipaxeHus Kp u Ke.

5. BerurciuTe MOJSIPHYIO KOHIIEHTPAIIMIO HACKIIIIeHHOro pacTtBopa Pbl, TP = 1,1.10°.
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Kagheopa I1BIduX BUJET Ne7

Hucyunauna XuMus

1. Teopus rubpuanzanun. HampaBieHHOCTh U KPaTHOCTh XUMHUYECKON CBSI3H.

2. Paccumraiite OJIC ralbBaHMYECKOTO DSJIEMEHTA, COCTOSIIETO U3 JBYX
BOJIOPOJHBIX 3JIEKTPOJOB, IOTPYKEHHBIX B pacTBOphI ¢ pH 2 u 4.

3. Jna peakuun 2 CHy () = Co H 4y + 2H; onpenenute Temnepatypy, Ipu KOTOPOii
HauMHAeTCs peakuus. 3anuiurte mareMatudeckoe BolpaxkeHue Kc u Kp. PaBHbl sm 3TH
KOHCTaHTBbI?

4. Ha oCHOBaHMM BaJEHTHBIX OJJIEKTPOHOB OIIPEAEIUTE MECTO DJIEMEHTa B
TepHOIMYecKoil cucTeme 35° 3p” VKaxkuTe BO3MOXKHBIC CTCIIGHH 3TOT0 YIIEMEHTA.

5. Boiuncnure crenenp nquccounannu U pH 0,5 M pacTBopa yKCyCHOM KHCIIOTHI,
ecmu Kn=1,8 10,

Kagheopa 11bInX BUJET Ne8

Hucuyunauna XumMmns

1. Ciiabble 31€eKTpOIUTHI, CTENEHb M KOHCTaHTa Jucconanuu. 3akoH OcBaiipa.

2. CMeluBao onapHo pacTBOPBL:

1) NaOH + HNOg3; 2)CuSO,4 +KOH; 3) HCI + K,COs.

CocTaBbpTe MOJEKYJSPHBbIE U HHHOHO- MOJIEKYJISIPDHBIE YPAaBHEHMSI BO3MOYKHBIX PEAKIIMM.

3. Onpexnenurte Temneparypy MpH KOTOPO BO3MOXKHO Pa3IokKEeHHUE COIH

MgSQO;, (x) = Mg O(k) + SO 3 ().

3anumuTe MareMaTudeckoe BoipaxkeHne Kc u Kp ans nanHoi peakuuu.

4. MeronoM nosypeakiuii mnoadoepute KOIPPUUUEHTHI, YKAKUTE OKHUCIUTENIb W
BOCCTaHOBUTEIIb

KMnO,4 + H,0, + H,SO4 = MnSO 4+ K,SO4 +0,+H, O.

5. Kakue 3HaueHus MIMEIOT KBAHTOBbIE YHUCIIA, XapaKTEPU3YIOIINE BaJIEHTHBIE 3JIEKTPOHBI B

aToMax dJIEMEHTOB C OpsAIKOBbIM Nel7 u 25.

Kagheopa IIBIduX BUJET N9

Hucuyunnuna XuMusi

1. PactBopbl. CriocoObI BhIpaKeHHsI KOHIIEHTPAIMK pacTBOPOB. MI3MeHeHNe SHTaNbINK U
SHTPOIHH CUCTEMBI IIPH PACTBOPEHUH.

2. CocTaBUTh CXeMy OJJIEKTPOJM3a BOJHOTO pAacTBOpa HWOIWAA Kajdus W WHEPTHBIMU
AIIEKTPOIAMH.

3. B kakoMm psy M3MeHEHHWE SHEPrHMH MOHW3AIUU TPOHUCXOIHWT B OOJNBIICH CTETIEHHW U
novemy: Li- Be- B-C-N -O —F-Ne: Li-Na-K - Rb- Cs.

4. INns peakmu 2H,S (1) + 302(r) = 2H20 (k) + 2 SO, (T) omnpenenuts BO3MOXHOCTb
CaMOIIPOM3BOJIBHOTO NPOTEKAHUs peakluu npu cT. y. He mpousBoas pacuera, npeacka3aTb 3HaK
Sxp. Ykaxute HampaBlIeHHWE CMEUICHHS DPABHOBECHS B JaHHOH CHCTEME MpPH YMEHBIICHUU
o0beMa; yBearueHuH KoHIeHTpauuu SO;

5. PacronmokuTe BeliecTBa B MOPsiAKe yObIBaHHS MOHHOTO Xapaktepa cssu: MgF, ,CsCl,
CO, BeCl;,NaF, HCI, FCI.
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Kageopa 1IBInX BUJET Nel0

Hucyunauna XuMus

1. duccouumarus Boasl. MonHoe npousBenenue Boibl. Bomopoaueiit nokaszarens(pH).

2. Tlouemy koBaneHTHOCT, He paBHa 1, a koBaseHTHOCTh Be, Takke uMermero Ha
BHEIITHEM cJioe 2 JJIEKTpoHAa, paBHa dYerbipem? Uemy paBHa MaKcHMallbHAash KOBAJICHTHOCTH
3JIEMEHTOB BTOPOTO Mepuojia’?

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

4. Ha ocHoBanuu 3akoHa ['ecca onpenenute nepexon rpadura B anmas, ecinu C (rpadpur) +
O2(r) =CO2 (1) AHoggg = -393k /I x/moinb C (ammaz) + O (1) = COy(T) AHozgg = - 395 x/I>x/ MOJIb.

5. Paccuuraiite koHcTanty paBHoBecus aisi peakiuuu PCls(r) = PCls(r) + Cl; (1) ecnu k
MOMEHTY paBHOBecus mpopearupoBaiio 54% PCls(r), ucxogHas KOHICHTpPAIMs KOTOPOTO
2 MOJIB/JI.

Kageopa IIBIduX BUJET Nell.

Hucuyunauna XuMusi

1. DHTpONHS IPOCTHIX U CIIOKHBIX BEIIECTB. DHTPONUIHBIC TUarpaMMbl WHAUBHyaTbHBIX
BeiecTB. PakTophl, BIUAIOLINE HA U3MEHEHUE SHTPONMHU. PacueTsl SHTPOIHH.

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

3. Hns peakuuu C (rpadut) + CO;, (1) =2CO (r) ompenenute TemnoBor 3PdexT; kak
BIMSIET TMOBBIIICHUE TEMIIEPAaTyphl W JaBJICHUS Ha CMEIICHHWE pPaBHOBECHS IIpollecca; Ha
SHTPOIHUH.

4. Vkaxure THUN THOpPUAM3ALMM BaJ€HTHBIX OpOWUTaiel UEHTpalbHOrO aToMa,
IPOCTPAHCTBEHHYI0 KOH(MUTYpAaIMI0 COCIAMHEHHH, HalpaBlieHHe IUMONIbHBIX MoMeHTOB BCls,
CS,.

5. CocraBbTe cxeMmy anekTponu3a BomHoro pacteopa MQCl, BenuumHy KOHCTaHTBI
paBHOBECHS.

Kadheopa IIBIduX BUJET Nel2.

Hucuyunnuna XumMust

1. Xummnueckoe pasHoBecue. Koncrantel paBHoBecus. Cas3b Kp u K.

2. MeTonoM HMOHHO- OBIIEKTPOHHOro OanmaHca mnoxdepute KOI(D(UIMEHTHI, KaKUTE
OKHUCJIUTEIh U BOCCTAHOBUTENb, ONIPEIEIUTE HApaBIeHUE MPOTEKaHUs Mpoliecca

I, + KOH = KIO3; + Kl + H;0.
3. B kakoM 13 coeTMHEHUH CBA3b OOJIBINE BCETO MPUOJIMKACTCS K HOHHOM
Ca3 N, Cag P,, Cag AS 5, Ca3 Sb 2.

4. AnroMuHUEBasl TNIACTUHKA B KOHTAKTE C YKEJIE3HON HAaXOIUTCA B MOPCKOH Boje. C Kakoi
JENOIApU3ALHUEN TPOTEKAET KOPPO3Us? 3alUIINTE YPAaBHEHUS PEAKIUI.

5. CocraBbTe dJekTpoHHYIO (Qopmymy anmementa Ne 34, Ha ocHoBanuu QGopMyIibl
OTIpeieNIUTE MOJI0KEHUE JIEMEHTa B IEPUOINYECKOH cucTeme (Mepro/, TpyIa, MOArPYIa).

Kagheopa I1BInX BUJE T Nel3.

Hucuunauna XuMus

1. I'eTreporeHHOe paBHOBECHE B pPacTBOpPaX 3JIEKTPOIUTOB. IIpon3BeneHre pacTBOPUMOCTH.
YcnoBust 00pa3oBaHus U paCTBOPEHUS OCa/IKOB.
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2. IlpuBeaure CTpyKTypHBIE (POPMYIIBI COCTMHEHUN yriiepoaa:
Cz Hp, CO2, HCOH, CH3 COOH

3. st peakuuu CO (1) + Cly (r) = COC | (r) onpenenure TemiiepaTypy, npu KOTOPOM
CHCTEeMa HAaXOAMTCS B TEPMOAWHAMUYECKOM pPABHOBECHM. YBEIWYHUTCS WIM YMEHBUIUTCS
KOHCTaHTa pPABHOBECHS NPU YBEJIWYCHUU TEMIEPATyphl; KyJa CMECTUTCS paBHOBECHE NpHU
HOBBIIICHUH TEMIIEPATYPHI.

4. MetogoM mONypeakuuid moadeputre KOI(PQOUIMEHTHl, YKAKUTE OKHCIUTEIb M|
Boccranosurels Zn + KMnO 4 + H,SO, = ZnS0O,4 + MnSO 4 + KoSO4 +H,0.

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

Kagheopa I1BIduX b UJIE T Neld.

Hucuyunauna XuMusi

1. OkHuCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CTENneHW OKHCICHHS, OKHUCIHTEINH,
BOCCTAaHOBUTENH .THUIBI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii. CocTaBieHne ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

2. Jna peakmum ZnO (1) + SO3; (r) = ZnSO4 (T) ompenenuTe BO3MOXKHOCTH
CaMONPOM3BOJILHOTO MPOTEKAHUSI peakiuu Npu cT.y. 3anumute Boipakenus Kp u Kc; u kakom
HAIPaBIIEHUU CMECTUTCS pPaBHOBECHE IMpoIlecca NpPHU YBEIUYECHUH MAacChl OKCHAA  IIUHKA;
BBEJICHUM KaTaJlM3aTOPa; YMEHBIICHUH JIaBJICHUS?

3. Paccuurate pH pactBopa B 100 My, koToporo coaepxutcs 0,4 - NaOH.

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

5. Kakas opOutane umeer 6ospiine pasmeps! U nouemy 1S C umu F?

Kagheopa 11bInX BUJIE T Nel5s.

Hucuyuniuna XumMus

1. Camomnpou3sBosibHbIe TNpolecchl.. DHeprus ['mb0ca M HampaBIEHHOCTh XMMHUYECKHX
peakuuid. Pacuer »Heprum I['mb0Oca. BnmsiHue Temmneparypbl Ha HalpaBlIEHHE XHMHUYECKUX
peaKuuu.

2. Paccunraiite DJIC KOHLIEHTPAIMOHHOTO T'aJbBAHUYECKOIO 3JIEMEHTA, COCTOSIIET0 W3
JIBYX BOJOPOIHBIX JIEKTPOJOB, IOTPYKEHHBIX B pacTBOpbl c pH2 n 4. .

3. OnummuTe DSIEKTPOHBI, COCTOSHHE KOTOPBIX XapaKTepPH3yeTcsl  CIEAYIOIIUMHU
KBAHTOBBIMM ynciiamMu: N=31=0m=0;n=31=2m=1.

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

5. O0ObsCHHUTE pa3uvue B MPOCTPAHCTBEHHOM cTpykType Mosiekya NH3z u BCI .

Kadgeopa TIBInX b N JE T Nele.

Jucuunauna XuMus

1. l'aneBanmveckuii anemeHT Janmsns — Axoou. /]C ranpBaHUUECKOTO JIEMEHTA.

2. KobGaneT oOpayer aBa mMoHa Co*? u Co™® . Hukennb oGpasyer mon Ni ** Hon Ni*
HeycTonuuB. Kak 310 00bsCHUTE?

3. Beraucauth crenenp qucconuanuu u pH 0,5 M pacTBopa YKCYCHOH KHCIIOTBI, €CITH
Kn=1,8.10".

4 Jlna peakumu C(rpapur ) + 2H,O(r) = CO, (r) +2 Ha(r) BO3MOXHOCTH
CaMOIpOM3BOJILHOTO TpoTekanus mnpouecca npu 1000K. DHTaNbNUAHBIA WM SHTPONUNHBIN
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(dakTOpBl OMpENeNsAIoT HalpaBlieHHEe MPOTeKaHWs Mpolecca B JAHHBIX YCIOBUAX? YKaxuTe
HampaBjIeHHE CMENICHHS pABHOBECHS pPEAaKIHMH IPH IOBBIIICHHHA JABICHHUS, YBEIHYCHHH
KOHHCHTpaHHI/I BOJBI.

5. B kakux MoOJIeKyJia ¥ HOHAX UMEET MECTO sp3 —TruOpUAM3anns BaJCHTHBIX OpOuTaneit
atoma yriepona COp, COZ'g, CoHg ?

Kagheopa I1BIduX BUJET Nel7.

Hucuunauna XuMus

1. 'maponus conei.

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

3. VYkaxure THIN THUOPUAM3ALMU BAJICHTHBIX OpOWUTANECH LEHTPAIBHOTO aTroMa |
MIPOCTPAHCTBEHHYIO CTPYKTYpy coenunenuid BeF; u CF 4

4. 1, (r) +HpS (r) ==2HI (r) + S(T) ompenmenuth TeMmepaTypHbIi >PQeKT peaxum;
cocraBuTh Beipaxkenue Kp u Kc .byner nu Kp pasno Kc?

5. IloyeMy sHEprusi HOHU3ALNHU TIEPBBIX BAJICHTHBIX 3JIEKTPOHOB SIBIISIETCSI CAMOM HU3KOM?

Kageopa I1BIduX b UJE T Nel8.

Hucuyunauna XuMust

1. Tlonste 00 H3JIEKTPOAHBIX MOTEHIMANAX. MeTaInuyecKre HIIEKTPOJbl ypaBHEHHUE
HepHcra.

2. JIns mepeduclIeHHBIX MOJICKYN YKaKHTE THI THOPUIM3AIUN BAJICHTHBIX OpOUTANCH
[EHTPAJIBLHOTO aToMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COCIMHEHHWS W HaANpaBlIEHUE AMIMOIbHBIX
MOMEHTOB cBs13u: BeF> n BeF24.

3. INonGepure KOdPGUIMEHTH MOHHO-MOJEKYISIPHBIM METOJIOM YKAXKHTE OKUCIUTENb U
Boccranosurenbs K> S + KMnO, + H,SO,4 =S + MnSOy, + K>SO, +H,0.

4. Nnsa peakuun  2PH3(r) + 4 Oy(1r) = P2 Os (1) + 3 H2O(T) onpenenute BO3MOKHOCTh
CaMONPOU3BOJILHOTO MPOTEKAHUsI MPOIEcca MPH CT. y.; KaK WU3MEHSETCS SHTPOIMHMS TpoIecca, C
YeM 3TO CBA3aHO. B KakoMm HampaBlIeHMHM CMEILAETCs paBHOBECHE Ipoliecca MpU MOBBIILICHUH
JTABJICHHSI, TIPH YMEHBIIICHUH KOHIICHTPAIIUH KUCIOpoa?

5. Onpenenure pH, cremeHs nuccoumanuu u KoHIeHTpanuio wuoHoB OH ~ B 0,1 M
pactBope HCN.

Kadgeopa TIBInX BN JET Nel9.

Jucuunauna XuMus

1. I'a3zoBbI€ 251€KTPOIBI, BOTOPOAHBIN U KUCIOPOAHBIN MEKTpoAbl. [loTeHIMabl ra30BbIX
ANEKTPOAOB. YpaBHeHue HepHera.

2. Kak u3MeHsieTcs CpoACTBO METAIIJIOB K CEpeE:

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

OTBET Ha OCHOBETEPMOIUHAMUYECKUX JTAHHBIX.

3. Umeercs psin coenunenuii 6epusi: BeCl ,, {Be(OH)4}2', {Be(H2 O) y2- Onpenenure TUI
CBSI3M W €€ MEXaHW3M; TMOPHAM3AIMIO0 IIEHTPAIbHOTO MOHA U CTENeHb OKHUCICHUS OepWLIvs B
KOKIOM W3 TPUBEICHHBIX BBIIIE coequHeHMs. KakoBa MTpPOCTpaHCTBEHHAsh KOHQUTYpaIus
YKa3aHHBIX COCTMHEHUH.
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4. Omnpenenute TOMOTCHHOW WM TE€TEPOTCHHOM SIBIIECTCS JlaHHAs PEaKIMs; 3alUIlINuTe
MaremaTuyeckoe BoipakeHue Kp u Kc. byayt nu onn paBHbI? YKaxuTe HanpaBJIeHUE CMEIICHUS
paBHOBECHUS MPU YBEIMYCHHUH JIaBJICHUs, BBeJeHUH KaTtanu3aropa. 2 CO; (r) =2 CO (1) + Oz (1) .

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

Kagheopa I1BIduX b UJIE T Ne20.

Hucuunauna XuMus

1. Dnekrponus. [locnenoBaTenbHOCTD JEKTPOAHBIX MIPOLIECCOB HA KATOE U aHO/IE.

2. Monexkynsl azota N, oTHOCATCS K Hanbosee ycroiuuBbIM. [louemy nx ananoru Pp AS |
Sb, B 0OBIUHBIX YCIIOBHSI HECTAOUIIBHBI?

3. Beruncnute pH 046% pacrBopa HCOOH, eciu creneHb IUCCOIMAIIMN COCTABIISET
0,042.

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

5. Ilo craHmapTHBIM OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIM TOTCHIIMAJIAM OIPEICINUTE
HaIpaBJIeHUE TPOTEKAHUS PEAKIIUHU TIPH CT.Y.

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

Kagheopa 11bInX BUJE T Ne21.

Hucuyunauna XumMns

1.TeroBbie 3pdexTsl xuMuuecknx peaxiuil. 3akoH ['ecca. CraHmapTHas SHTaIbIUS
00pa3zoBaHUs BEIIECTBA.

2. Kakue mnporeccsl NpOTEKAT MPU KOPPO3UM OLMHKOBAHHOTO Eje3a BO BIAXKHOM
Bo3nyxe? CocTaBbTe CXeMy KOPPO3HOHHOTO 3JIEMEHTA U YPABHEHHUSI TIPOIIECCOB.

3.0mpenenute pH u KoHueHTpauuioo ruapokcua-uoHHOB B 0,1 M pacTBope coONsHOM
KUCJIOTHI

4.CoctaBTe SIEKTPOHHYIO (opmyny aneMeHTa ¢ Ne 25. Vkaxure ero mMOJNIOXKEHHE B
Tabimie MeHeneena.

5. Meronom MO onummute crpoenue He; u Ha.

Kagheopa 11bInX BUJE T Ne22.

JHucyunauna XAMHUS

1. Buytpennsst sHeprus u ee (usnueckuii cmbicia. [lepBblii 3aKOH TEPMOJUHAMUKH.
Onranenusa. CranmaptHble ycinoBus. TemmoBeie 3¢ dektel peakmmii Qv w Qp. DHmo - u
AK30TEPMHUUECKNE PEAKIIUH.

2. Ins peakiuu 2N,0 = 2 Ny + O, 3anmcats MareMaTHYeCKHE BBIPAKCHHS JJIT KOHCTAHT
K: n K, n cootHomenne Mexay HUMH. Kyna cMecTUTCS paBHOBECHE PEAKLUMU IIPU BBEICHUU
KaTaJau3aTopa; Mpy MOBBIIIEHUH JaBJICHUS ; IPU YBEIMUEHUU KOHIIEHTPAIMH KHCIOPO/a.

3. Beruncnuts [1P CaFy, eciiu B 1 mutpe Boabl pactBopsiercst 0,0157 r aToii comnu.

4. Tlonbepute KO3PPUIMEHTH B YpaBHEHUHU. YKaXUTE€ OKHCIUTENIb U BOCCTAHOBUTEIb.
Kakoli u3 271eMEHTOB OKHUCIIAETCS, KAKOM BOCCTAaHABIUBAECTCS?

Al + K,Cry07 + H,S04 — A12(804)3 + CF2(804)3 + K>S0, + H,O

5. Hamucatp 37eKTpOHHYIO (GOpPMYITYy XJOpa UM CE€pbl B OCHOBHOM M BO30YXKIEHHOM
coctossHUAX. [lo 31exkTpoHHON (opMyse ONMpeaeauTh MECTO €ro B NMEPHOJUYECKOW CHCTEME
(rpymniy, HOArpyIly, IEPUO/) U KBAHTOBBIE YKCIIA ISl BAJICHTHBIX 3JIEKTPOHOB.
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Kageopa I1BIduX B UJIE T Ne23.

Hucuunauna XuMus

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

2. IlpuBectu crpykrypubie dopmynbl coenunenuit CH3C1, COCl,, CO,. Vkasare Tum
ruOpuaAN3alMi U KPaTHOCTh CBsI3€i B JaHHBIX MosiekyidaxX. OOBSCHUTH paziuyusi B OTIEIbHBIX
cBs3six. [ToueMy mepBbie 1BE MOJIEKYIIBI MOJISIPHEIE, & TPEThs HET.

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

4. PacctaBuTh KO3 PUIMEHTHI B YpPaBHEHHUH:

K;S + KMnO,4 + H,SO4 — S + MnSO,4 + K,SO,4 + H,0.

Yka3aTb OKUCIUTENb U BOCCTAHOBUTEIIb.

5. Koppo3usi ¢ BOgopoaHONW M KUCIOPOAHOW aemnoisipusanueii. JKeiesHas MjiacTUHKA B
KOHTaKkTe ¢ MeaHoN Haxoautcs B BogHoM pactBope KCl. 3anummure KaToAaHbIH U aHOTHBIN
IIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUI.

Kagheopa IIBIduX B UJIE T Ne24.

Hucuyunauna XuMust

1. Bropoii 3akoH TepMoamHaMuKd. JHeprust ['mb0ca. YcimoBue caMONPOU3BOIBHOTO
IOPOTEKaHUs IPOLECCOB W TEPMOJMHAMMYECKOE pPABHOBECHE B HM30JUPOBAHHON CHCTEME.
DOHTaNBNUIHBIN U JHTPONUIHEIN (pakTopel. PaBHOBecHas Temreparypa peakuuu.

2. Paccunrars pH 0,2 M pactBopa NH4OH; K, = 2.107.

3.. Jlns ramsBaHmdeckoro siementa Fe| Fe™? (Imoms/n) || Ag'(0,1mous/n) |Ag ykasatb
HOJIIPHOCTB AJIEKTPOJIOB U HAIIPABJICHUE JBUKECHUS JJIEKTPOHOB

4. MeronoM monypeakiy MoAo0path KOAIPQPUUUEHTHI, YKa3aTb OKUCIUTENb U
Boccra"osurens Cly + Kl + KOH = KCI + KIO3 + H,0.

5. Tlokaxute, yemMy paBHbl UHWCIICHHbIE 3HAYEHHMsS] KBAHTOBBIX YMCEN JJIS DJIEMEHTA,
AJIEKTPOHHAsI KOH(UTYpausi KOTOPOro 4s°3d?. Uro XapaKTEepU3yIT 3TH KBaHTOBBIE uncia? Yro
3TO 3a aneMeHT? Ero cBoiicTBa U MoIy4eHHE.

Kadeopa IIBIduX B U JE T Ne25.

Hucuyunnuna XuMust

1. Tomorennsle peakiuu. CpeqHsisi © MTHOBEHHAs! CKOPOCTh pEaKlMU. 3aKOH JEeWCTBUA
Macc JJIsi TOMOTE€HHBIX pPeaKIui.

2. TlokaxuTe, 4eMy paBHBI YWCJICHHBIC 3HAYEHWsS KBAHTOBBIX YHCEN JUIsI DJIEMEHTA,
DIIEKTPOHHASI KOH(MUTYpAIHs KOTOPOTO 5s%4d*. Yro XapaKTEePU3YIOT 3TH KBaHTOBbIE uncna? Yto
3TO 3a BJIEMEHT?

3. CKOJNIBKO TpaMMOB CEpPHOUM KHCIOTBI 00Opa3yeTcsi OKOJIO HEpaCTBOPUMOTO aHOJA MpPH
ayiekTpoiin3e BogHOTo pactBopa Na,SO,, ecimm Ha 3TOM ke aHoJe BBIACTIOCh 1,12 11 Kuciopoaa
(n.y.). PaccunTtaTh Maccy ra3a o0pa3oBaBIIErocst Ha KaToIe.

4. Ilonp3ysAch TAOIMYHBIMU JaHHBIMH, paccunTath AH 28 peakuun CO(y + HO = CO;
+Ha

Omnpenenutb: a) AUCygg peakiuu; 0) CKOJIBKO TPaMMOB M CKOJIBKO JIUTPoB CO BCTYNUIIO B
peakuuio, eciu Beiaenmioch 14,66 kJlx temna (H.y.)?

5. Beruucnure pH u crenens auccommaruu pactBopa:8 % pacrBop HF Ko = 6,61.10'4.
ITnotHOCTH pacTBOpa paBHa 1,2 r/em’,
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Kageopa I1BIduX B U JIE T Ne26.

Hucuunauna XuMus

1. DHepreTuyeckasl CTpyKTypa aToOMOB. YPOBHHM M MOJYPOBHU SHEPruu. BripokieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOJYPOBHSX (B 000s0ukax u nonobonoukax). Ha nmpumepe
BaHA/IMs PACCTABUTh KBAHTOBBIC YMCIIA JJI BAJICHTHBIX 3JIEKTPOHOB.

2. CocraBbTe cxeMy u paccumrtaiite DJIC rajapBaHMUECKOrO 3JE€MEHTa, B KOTOPOM ObI
npotekana peakuus: Cd + Cu?* = Cd?* + Cu, eciii KOHLGHTPALHS HOHOB B PACTBOPE:

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

3. Omnpenenuth pacTBOpUMOCTh AgyS, eciu ero [IP = 6.10°° . Kak wusMeHurcs
pacTBOpuMOCTh AgyS eciu B pactBop A06aButh 0,5 M KS

4. Ina peakuu 2CUgygy + 1/205r) = CuO) AH®298 KOTOpOH cocTaBiser -167,6 k/Ik,
paccuuTaTh: a)CKOJIBKO JTUTPOB KHCIOPOJAa BCTYNWIO B pEaklvio, eciau Bolaenunoch 335,2 k/lx
terta? 0) AU®,gg peakimu (B mudpax

5. Hana peakuus: CO + Cly= COCl,. Ucxoansie konuentpanuu CO u xyopa paBubl 0,7 u
0,2 M. BpaucnuTh 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. Mana peakuusa: CO + Cl, = COCl1;,. Ucxonusie koHuenTpaunu CO un xsopa passsl 0,7 u
0,2 M. BpucauTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecHs, korga [Cly] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATOW PEAKITHH.

3. CocraBbre cxemy u paccuutaiite DJIC raapBaHUYECKOTO JJIEMEHTA, B KOTOPOM ObI
npoTekana peaxkus: Zn + Co®" = Zn*" + Co, ecm KOHIIEHTpaLUsl HOHOB B PaCTBOPE:

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

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

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

Kagheopa I1BInX BUJE T Ne28.

Jucyunauna XAMHUS

1. Tomorennsie peakiuu. CpefHsiss © MTHOBEHHAs CKOPOCTh PEaKlMU. 3aKOH JEHCTBUS
MacC 1711 TOMOT€HHBIX PEaKIIHi

2. Yepes pactBop FeCl, npomyctiiu tok cumoir 3A B teyenun 10 munyr Paccumrarh
Maccy Keyes3a BbIJeNHUBINETrocss Ha katonax mpu B,= 80 %.Kakoii ra3 u B KakoM KOJHUYECTBE
BBIJICJIMJICS Ha MHEPTHBIX aHOAAX.?

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

4. MoxHO JM TPUTOTOBUTH pacTBop KoHmeHTpauuer 0,01 M u 0,0005 M, ecimu
I1P=4,4.10".

5. Koppo3usi ¢ BOIOpOAHONW M KHUCIOPOIHOW aemofisipu3anueit. JKene3Has rjiacTHHKa B
KOHTaKTe C MeAHON HaxoauTcs B BogHOM pactBope KCI. 3anummmre KaTomaHBIH W aHOTHBIN
MIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUH.
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Kageopa 11BIuX b U JE T Ne29.

Jucuunauna XuMHus

1. Juccoumamus Boxasl. MonHoe mnpousBenenue BoAsl. Illkanma KuCIOTHOCTH.
HelitpanbpHble, KUCble U 1IEI04YHBIE PACTBOPHI U UX pH.

2. SnCl, + K,Cr,07 + HCI — SnCly + CrCl; + KCI + H,0. PaccraButh K03 (OUIIUCHTHI,
yKa3aTh OKHUCJIUTEIb U BOCCTaHOBUTENb. [loineT 1m camMOnpou3BOJIBHO pPEAKLUS B IMPSIMOM
HarnpasieHuu? O60CHOBATh OTBET pacyeToOM

3. B kKakoM W3 COEIMHEHH J0Js1 KOBAJCHTHOW CBS3M OOJbIIE: XJIOpUaax Oepriuins,
MarHust Wiy Kaneiusi? OTBeT 000CHOBATD.

4. Boruucauts mossgpHocTh pactBopa u pH 4 % pactBopa HCN. Kiycnom = 8.101°

5. Onpenenuts TeMIEparypy, Bblllle KOTOPOH BO3MOYXKHA PEaKLIUs:

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

Bce BemectBa rasoo0pasHbl. Maer nu peakuuss caMOIPOM3BOJIBHO IPH CTaHIAPTHBIX

YCIOBHAX? DHTPONUMHBIA W SHTATBIIUAHBINA (GaKTOp OMpeAessieT NPOTeKaHHEe PeaKIuu?

Kagheopa IIBIduX b UJIE T Ne30.

Hucuyunauna XuMust

1.3oHHas Teopus kpuctauios. [lomynpoBogHUKY.

2. SnCl; + K;Cr,07 + HCI — SnCly + CrCl; + KCI + H,0. PaccraButh K03()(HDUIIUECHTHI,
yKa3aTh OKHUCJIUTEIh W BOCCTAHOBUTENb. [loWmeT M CcamMONpOM3BOJIBHO PEAKIUS B IMPSIMOM
HanpaBieHuu? OO0CHOBATH OTBET PACUETOM.

3. MoxHO J¥ TpPUTOTOBUTH pacTtBop KouieHTparmmed 0,01 M u 0,0005 M, ecmu
TP = 4.10°.

4. PacctaBuTh KOA(PGUIMEHTH! B ypaBHEHUU:

K>S + KMnO4 + H,SO4 — S + MnSO,4 + K,SO4 + H50.

Yka3aTh OKUCIUTENh U BOCCTAHOBHUTEIIb.

5. dns obparumoii peakuun: 4HClpy + Oypy 2 2H20 + 2Clyyy  Borumcnurs AHozgg
peaknuu. Kak MOBIHSIOT HAa PaBHOBECHYIO KOHIICHTPAIIUIO XJIOpa CIICAYIOIIAE H3MCHCHHS: a)
MOBBIIIICHHE TEMIEpaTypbl; 0) yBelHueHHE OOIIEro AABJICHHS;, B) YBEIWYCHHE KOHIICHTPAIIUU
KHCIJIOPO/JIa; T') YBEJIUYCHHE 00beMa PEaKIIMOHHOTO COCY/a; ) BBEJACHUE KaTaau3aropa
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IlepeyeHb BONPOCOB M 3aIaHUI VIS MOATOTOBKH K 3K3aMEHY B TPeTbeM

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

1. OcHoBHBIE 3aKOHBI XUMUH (COXPAHEHUE MACChI, IOCTOSIHCTBA COCTaBa, YKBUBAJICHTOB.
["a3zoBbie 3akoHbl (ABoramgpo, MenpeneeBa-Knanelipona,...). IlapiuanbHbie JaBieHUS Ta30B..
3akoH »KBHUBAJIEHTOB. OCHOBHBIE MOHATHS XMMHMM (aTOM, XUMHUYECKUH 3JIEMEHT, W30TOIIbI,
MOJIeKyJia, HOH, CBOOOHBII pajinKaj, MOJIb U SKBUBAJICHT).

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

2. Tepmomunamuueckass cucrema. Bunel cuctem. CoctosiHMe cucteMbl. BHyTpeHHs
SHEpPrusl W SHTAIbNUA cucTeMbl. [IpakThueckoe mpuMeHeHue 3THX BeludyuH. llepBbIil 3akoH
TepMOAMHAMHUKHK. OHTanbnus. TemnoBble sddektsl peakmuit Qv uw Qp. Do - wu
IK30TEPMHUUYECKHE PEAKIIVH.

Crannaptaele ycnoBus. CtannaptHble cocTosiHUA. CTaHIapTHBIE SHTAIBIINKA 00pa30BaHMS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKASI BEPOSTHOCTD.

3akoH l'ecca m ero cruexncreusa. Tepmoxumuueckue ypaBHeHus. Pacuer TemIoBbIX
3pPEKTOB XMMHUYECKHX peakmuid. OHTpomus. BTopoil 3akOoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOM3BOJIBHOTO  IIPOTEKaHUs MPOLECCOB U TEPMOAMHAMMYECKOE DPABHOBECHE B
U30JIMPOBAaHHON cucteme. Ouepruss [mOOca. VYcinoBusi caMONPOW3BONBHOTO MPOTEKAHUS
IIPOLIECCOB U DPABHOBECHUsI B 3aKpbITBIX cHUcTeMax. (Da3oBble paBHOBECHS. OHEPreTHUYECKas
auarpaMma peaknu. TpeTuil 3aKOH TEPMOJMHAMUKU. AOCONIOTHAs JHTPOIMUS MPOCTHIX U
CIIOXKHBIX BEUIECTB. OJHTPONMUMHBIE JUarpaMMbl HMHAMBHUIYaJbHBIX BelIECTB. Bo3pacranue
(YObUIb) SHTPONMHM B 3aBUCHUMOCTHM OT CTPOCHMS BEIECTB, NMpu (ha30BbIX NEpexojax U B
XUMHUYECKHX peakiusax. CBsA3b HHEPIUM aKTUBALMHU C TemIoBbIM 3¢¢exkrtoM. OOpatumble U
HeoOpaTUMBbIe MPOIECChl. Y CIOBUS U3MEHEHUS HaNpaBiICHUS OOPATUMBIX XMMHUYECKHX PEaKIIHi.
OHTaNbNUMHBIL M SHTPONUNHBIA  (AKTOPHI. Temneparypa wuHBepcuM peakuuu. CBs3b
CTaHJapTHOU sHepruu ['ndOca peakiuu ¢ €€ KOHCTAaHTOW paBHOBECHS. 3aBUCUMOCTh KOHCTaHThI
paBHOBecHsl OT Temrneparypbl. CTaHgapTHast cBoOogHast 3Heprus [ m66ca oOpa3oBaHuUs BEIIECTB U
pacueTsl cTaHAapTHBIX dHepruit ['md0ca XuMU4YecKux peaxuil.

3. Kuneruka xumuueckux peakuuii. CpeaHsst 1 MTHOBEHHasi CKOPOCTh peakiinu. CKOpocTh
TeTepOreHHBbIX peakuui. 3aKOH JAEWCTBUA MacC. 3aBUCUMOCTb CKOPOCTHM OT KOHIEHTpPaluu
pearenToB. Ilopsakum peaknuu. KoHcTaHTa cKOpocTH. OHEprus akTHUBALUU  IIpoLecca.
AKTHBUpPOBaHHBIA KOMILUIEKC. AKTHUBHBIE MOJEKYyNbl (pacmpeneneHue MakcBesuia). DHeprus
AKTHBALIMHU, NIEPEXOTHOE COCTOSIHUE M aKTUBUPOBAHHBIM KOMILJIEKC HA IPUMEPE OJHOCTAIUUHON
peakuuu. BrnusHue Temmneparypbl Ha CKOpPOCTh XuMudeckoi peakuuu. [IpaBuno Bant-I'odda.
VYpaBHeHne AppeHuyca. ODHEprus akTUBALUU M MPEAIKCIOHEHIMAIBHBIM  MHOXHUTENb - HX
¢uznyeckuit cMbici. ['OMOTE€HHBIN U reTeporeHHbId KaTanus. ['oMoreHHbI Kartanu3. Biushue
KaTajnzaTropa Ha Oapbep MpsMoOi M oOpaTHOM XumHueckoW peakiuu. Katanms u Xxumuuyeckoe
paBHOBecHe. [[OCTOMHCTBA M HENOCTATKM ATOrO BUJA KaTajln3a. ['€eTeporeHHbI Karaaus U ero
ocobeHHocTH. [IpoMeXyTOUHbIE COEIMHEHHMS B TeTepOreHHOM Kartanusze. JlocTouHcTBa M
HEJOCTATKM TE€TEPOreHHOr0 Kartain3a. BnmsHue katanu3atopa Ha E,«q M CKOpPOCTH HpSIMOU U
obOpatHoit peakiuii. [lpuHiMn mnoaBMXkHOTO (AUHAMHUeckoro) paBHoBecusi Jle-Illarense.
OOparumble peaknuu. 3aKoH JAEHCTBHA Macc M KOHCTaHTBl paBHoBecua K. m K, . Hx
COOTHOILIIEHHE JJIsi TOMOTEHHBIX ra3000pa3HBIX W KOHAECHCHUPOBAHHBIX CHUCTeM. MeXaHHU3M U
CTAUHHOCTh peakiuii. MoJeKyIIPHOCTD (TIOPSAIOK) SJIEMEHTAPHBIX CTAIUN M AUarpaMMbl Eakt-
IyTh MHOTOCTaJAUHHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTuit
aKTHBAIlMX TIPIMOM M OOpaTHOM XWMHUYECKOW pEaKIUH COOTBETCTBEHHO ¢ KOHCTAHTOMU
paBHOBECHsI U TEIUIOBBIM 3(PdexToM peakuuu. OCOOEHHOCTH T'eTEPOreHHOTO PaBHOBECHUS H
MaTEMAaTHYECKOH 3aIIMCH KOHCTAHT PAaBHOBECUS T€TEPOrCHHBIX XUMUYECKUX PEAKLIMMN.
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4. Teopust nsyeKkTposuTHYecKOl nucconnanuu AppeHuyca. CreneHb M KOHCTaHTa
qucconnanuu. Buael konnenTpanuii. Pacder crenenu aucconuanyuu 1 pH pacTtBopos Ha npumepe
c1a0bIX KUCIOT U OCHOBaHUU. /luccounanus snekrponutos. MlonHoe nponsseaenue Bojsl. lkana
KUCIOTHOCTH. HelrpanbHble, Kucnble U mieno4yHbie pactBopsl U X pH. CnocoOsl noakuciaeHus
U TOJIIETAYMBaHUs ~ BOXHBIX  pacTBOpoB.  CrocoObl  BBIpOKEHHS  KOHIIEHTpPAIUA
(mpogemoncTpupoBaTh Ha mnpumepe H>SO;). CrynenHvartas aucconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUciaoT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payns. DOymuockonuss U Kpuockomusa. OCMOC M OCMOTHYECKOE JaBJICHUE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temneparypsbl, pa30aBieHus U OAHOMMEHHBIX MOHOB Ha ruaponu3 cosied. KoHcranTa
ruapoauza. pH cpenpl npu rugponuse conei. CIBUT paBHOBECUS IIPU TMIPOIIU3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBHILEHHBIM pPacTBOpP TPYOHO PacTBOPUMOIO
ANEKTPOJUTA. MeXaHU3Mbl PACTBOPEHMS MOHHBIX KPUCTAIUIOB U IOJIIPHBIX MOJIEKYJL. JIBHKyIas
cuiia npouecca pactBopenusi. Conbparanus U rupatanus. TenaoBbie 3pGEeKThl paCTBOPEHUSL.

[IP. YcnoBusi OCaXJI€HHsI U PACTBOPEHMS IIEKTPOIUTOB. HachleHHbIE, ITEPECHIILICHHBIE
Y HEHACBIIEHHBbIE PAacTBOPHI cosed. KommiekcHble coennHeHus. Jucconmanus KOMIUIEKCHBIX
COCIMHEHU.

5. JIBOHHOM 31E€KTpUUECKUH CJIOM M MEXaHM3Mbl BO3HHMKHOBEHUS CKayka IOTEHLMala Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. Bomopomusiii smekrpon. CraHmapTHBIE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE IOTEHLMANBI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
NOTEHIMAJIBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
JJNEKTPOAHBIX MOTEHUMATIO0B nosypeakuuil. @opmyna HepHcera. KOHLIEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ usmeHeHueM »sHepruu [ub0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUMU. ['aJbBaHMUECKHE 3JIEMEHTBHI. DJIEKTPOIHU3. 3aKOHBI JJIEKTPOJIM3a
@apanes. Yucno dapanest. Beixox mo Toky. OTOOp BEpOSATHBIX 3JIEKTPOAHBIX MOJypeakUuid Ha
OCHOBE 3HAQUEHHUH WX IEKTPOJIHBIX MOTEeHIUaANOB. [lepeHanpsokeHne. JNEKTPOIN3 ¢ HHEPTHBIMU
U pacTBOpUMBbIMH aHojamHu. OOocHOBaHUE BbIOOpA 3JIEKTPOJHBIX MOJypeaklUUid HAa OCHOBE HX
AJIEKTPOJIHBIX TOTEHIUAJIOB.

6.. Bupl kopposun. [IpydrHbI BOSHUKHOBEHHSI SJIEKTPOXUMHUECKI Koppo3un Kopposwust ¢
BOJIOPOJIHON M KUCIOpOIHOH Aenossipu3anueil. CrocoObl 3alUThl METAIIIOB OT KOPPO3HH.

7. Snepnas mozenp aroma. CTpoeHHE siipa, MacCOBO€ YHCIIO, MPOTOHBI, HEUTPOHHI.
Crpoenne atoma Bopopoza. I[loctynars! u reopust bopa. CnekTpsl aTOMOB.

OHepreruyeckasi CTPyKTypa aToMOB. YPOBHM U TNOAYPOBHHU 3HEPIruu. BuIpoxaeHHbIE
cocroaHus. Yucno AO Ha ypoBHAX M MOAYpPOBHAX (B oOonoukax M mojpoOosioukax). I'maBHoe,
OpOUTAIbHOE W MAarHUTHOE KBAHTOBBIE YHUCJIa KaK XapaKTEPUCTHUKU COCTOSIHUS DJIEKTPOHOB B
atoMe. CriuH anekTpoHOoB. [TpuHumn [Taynu. EMKOCTB 271€KTpOHHBIX YpOBHEH, oypoBHEN 1 AO
o ’ekTpoHaM. [Ipaswiio I'yHaa. BzanMocBsA3b KBaHTOBBIX uKcen. [[puHIMIT HEONpEeAeTeHHOCTH
['eiizenOepra U BEpOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aToMax. ODJIEKTPOHHOE
obnako. [I'pannuynas moBepxHocTh. IlnoTHOCT, BeposTHOCTH. DYHKIUS paauaIbHOIO
pacnpeeneHusl MIIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE SHEPIeTUYECKHE YPOBHH, NOIYPOBHH,
atomubie opouTanm. ®opma u opueHtanuss AO. OcHOBHBIE U BO30OYXICHHBIE COCTOSTHUSI aTOMOB.
ATOMHBIE CIIEKTPHI U YTO OHHU OTPAXkKaroT?

MHoroasnexktponssle atomsl. [lopspaok 3aceneHuss ypoBHeW, mnoaypoBHed u AO
anektpoHamu. IlpaBuno KneukoBckoro. [IpuHUMIBI 3amoiHeHHsT  OpOUTaNe 3JIEKTPOHAMHU.
Honnast cBsi3b, Kak KpailHMI cimyyall KoBajeHTHOM cBsi3M. OCHOBHBIE U BO30YKIEHHBIE
coctosgHMs aroMoB. Ilepuoguyeckuii 3akOH U Inepuoauueckas cucrema Menneneesa. [lepuon,
rpynnsl w1 noarpynnbl.  CemeiicTBa  3eMEHTOB.  DneKTpoHHblE  (opmynbl. [IpuunHbI
MIEPUOJUYECKOr0 U3MEHEHUS CBOMCTB 3JIEMEHTOB. lIepMOIMYHOCTH B H3MEHEHUU pPa3MEPOB
aTOMOB, HMX MWOHHW3aLlUU, CPOJCTBA K DJJEKTPOHY U DIJICKTPOOTPULATECIBHOCTH. [Mkana
ANEKTPOOTPULIATEIILHOCTH.

8. [Ipupoma XMMUYECKOI CBSI3H, YCIOBHE M CIIOCOOBI €€ BO3HUKHOBEHHS. J[uHA, yrom u
sHeprusi cBaA3U. OCHOBHbIE THUIIBI XHMMHUYeCKOW cCBs3U. MoHHas cBs3p. KoBaneHTHast CBS3b.
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OOMeHHBIH ¥ JIOHOPHO-AaKLENTOPHBI MEXaHM3Mbl €€ BO3HHMKHOBeHMsA. PaccnapuBaHue
31ekTpoHOB. CriocoObl 00pa3oBaHUsl XMMHUUYECKOH CBSI3U U MEPEKPbIBAHUS ANEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ¢ U T -cBA3u. OUHAPHBIC U KpaTHBIE CBs3U. [lepekprIiBaHIe U TPOYHOCTD
(nuHa) cBsA3u. MeTol BalleHTHBIX cBs3eil. [JoHOpHO-aKienTopHas CBS3b.

Meramueckas cBs3b. BogopoaHas (MeXKMOJIEKYIsIpHAs U BHYTPUMOJICKYJISIPHAS) CBSI3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHIEe BOJOPOIHBIX CBsA3€H Ha CBOMCTBA BELIECTB (HA MpUMeEpe
Bonbl). Pe3onancuble CTpykTypbl. CBsi3b B 3JCKTPOHOACHUIMTHBIX MoOJEKynax. Teopus
rubpuauzanui. HampaBieHHOCTh W KpaTHOCTh XUM. CBsi3U. ['eomerpust moinekyn. CTpoeHHe U
XUMHUYECKasl CBA3b B COEIMHEHUSAX. METoJ BaleHTHBIX CBSI3€d WM CIHMHOBAas TEOPHS
BAJICHTHOCTH. IlOJIIpHOCTH CBSI3W M MOJSAPHOCTH MOJEKYd. JUmoiapHble MOMEHTBHI. MeTon
MoJeKyIsipHbix  opoutaner (MO JIKAO) B NpWIOKEHHH K JBYXaTOMHBIM MOJIEKYJIaM H
MOJIEKYJIIPHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta HMX HOHOB M renus. CpA3bpIBalOlME U
paspeixysitomue MO.

3ouHOI Teopun kpuctamwioB, Metamisl. [lomynpoBoanuku. COOCTBEHHbIE U TPUMECHBIE
MOJTYTIPOBOIHUKHU. [IUAIIEKTPUKH.

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

TeCTHPOBAHUS
KoJui-Bo 3ananmii B 6anke | Kou-Bo 3a1anuii, npexbsiBiisieMbix | BpeMsi Ha TecTHpoBaHme,
BOIIPOCOB CTY/IEHTY MHH.
He menee 100 He menee 20 90

[TonHbIii (DOH OLIEHOYHBIX CPECTB AJIS MPOBEACHHS TPOMEKYTOUHOU aTTEeCTaIlH B (hopMe
KOMIIBIOTEPHOI'0 TECTUPOBAHUSPA3MELIEHB OaHKE BOMPOCOB JAHHOIO Kypca aucuuiuiuiabel B C/10
Moodle / eLearningServer 4G SUOC HI'TY.

B Xxome moAroTOBKM K NMPOMEXKYTOYHOH aTTeCTalMyd OOYYaIOUIMMCS TPEIOCTaBISETCS
BO3MOXHOCTb IPOWTH TECT CaMONPOBEPKU. TecT /i caMOIIPOBEPKH MO AUCLUILUIMHE pa3MeIIeH B
CI0O Moodle / eLearning Server 4G DUOC HI'TY B cBO60JHOM ISl CTYIEHTOB JIOCTYIIE.
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YTBEPXIAIO:

Hupexrop nuacturyra UIITM
A.10O. [1anoB
“ 7 202 T

Jucr AKTyaJIn3anuu paﬁoqeifl NnporpaMmbl THCHUIIJINHBI

«b.1B.14. Xumus»

HHACKC I10 y‘-Ie6HOMy IJjiany, HQaUMCHOBAHUE

JUTSI TIOATOTOBKHU OaKanaBpoB/ CIEIUATUCTOB/ MAarUCTPOB

Hamnpasnenue: {mudp — Ha3zBanue}15.03.01

«MammHocTpoeHue»_

HampaBieHHOCTB: «O60pymoBaHHE M TEXHOIOTHS CBAPOYHOTO TIPOM3BO/ICTBAY
®opma o0yueHus 3a04Hast
['ox Havana moaroToBku: 2021

Kype 1 __

Cemectpl

a) B pabouyro mporpamMmy He BHOCSTCS n3MeHeHus. [IporpamMMa akTyanu3upoBaHa JyIs
20 r. Hayaja nOArOTOBKH.

0) B pabouyro nporpaMmMy BHOCSTCSI CISAYIONIHE U3MEHEHHS (YKa3aTh Ha KaKOW TOJI
Havaja MoJroTOBKH):

1) ;

3)
Pazpabotuuk (1): B.K. Ocmanos, 1.x.H., mpodeccop

(®UO, yueHas CTETeHb, YUCHOE 3BaHHE)

« » 202 r.

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHuu Kadeapbl

nporokos Ne OT «_ _» 202 T

3asenyromuit kapeapoit B.M. Haymos

Jucrt AKTyaJIU3al MU IIPUHAT HA XPAHCHUE:

3aBenyrouuii Beimyckatomient kadeapoit MTK Kysueros C.B.
« » 202 r.

Mertonnueckuii otaen YMY: « » 2021 .
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PELIEH3US
Ha pa0o4y10 NporpaMmy AW CUMIIMHBI « XHMMHD)
OIl BO no nanpasJjenuio 15.03.01 «KMammHocTpoeHne», HanpaBJieHHOCTh «OGopyaoBaHue
1 TeXHOJIOTHSI CBAPOYHOI0 IPOU3BOACTBA»
(kBanuukanus BHITYCKHUKA — 0aKaJIaBp)

PoroxxuneiM BsiuecnaBom BsiuecnaBoBuuem, mnpogeccopom kadenpsl «TexHomorus
JIEKTPOXMMUYECKUX IPOU3BOJACTB M XMMHMsI OpPraHMYECKHUX BelecTB» Hukeropoackoro
rOCylapCTBEHHOIO0 TEXHMYECKoro  yHusepcurera uMm. P.E. AnekceeBa n.T.H., JOLIEHTOM
IIpoBeJeHa peleH3us pabouell nmporpammbl JuciuIUIHbL «XuMus» OIl BO no HampaiieHuro
15.03.01 «MammHOCTpOCHHEY», HAMPaBIeHHOCTh «OOOpyIOBaHHE W TEXHOJIOTHS CBApOYHOTO
npou3BoOJCTBa»  (OakayBpuar) paspaboramnoit B @DI'BOY BO  «Hwmxkeroponackwii
roCyJapCTBEHHbI TexHHuyeckuil yHuBepcurer uMenu P.E. AnekceeBa», Ha Kkadenpe
«[IponsBoacTBeHHast 0€30MACHOCTh, PKOJOTHS U XUMHUs» (paspaboTunk — OcmanoB Bmagumup
Kumouu, npodeccop, 1.X.H.).

PaccmoTpeB mpeicTaBiI€HHbIE Ha PELEH3UI0 MaTepuaibl, PELEH3EHT NpUIIeT K
CJIEYIOIIHM BBIBOJAM:

[Iporpamma coomeemcmsyem tpeboBanusm PI'OC BO no wnanpaenenuio 15.03.01
«MammHoctpoeHue». [lporpamma codeporcum Bce OCHOBHBIE DAa3/€ibl, coomeemcmeyem
TpeOOBaHUAM K HOPMAaTUBHO-METOAMYECKUM jAokymeHTaMm. IlpencraBinennas B Ilporpamme
akmyanvbHocmy yueOHOW aucuuiimHbl B paMkax peanuzauuu OIIOII BO we noodaneorwcum
COMHeNUIo — MUCLUILUINHA OTHOCUTCA K 6a30B0i yactu yyeOHoro rukia — b1.

[IpencraBnennsie B [lporpamme #enu AUCUUIUIMHBL coomgemcmeyiom TPEOOBAHHIM
®I'OCBO nanpasnenus 15.03.01 «MammHOCTpOCHUEY.
B cootBerctBuum ¢ [Iporpammotii 3a qucturummaon «Xumus» 3akperiena OIIK-1. Jlucuumimnna
u npejcrasieHHas [Iporpamma cnocobuel peanuzosams NX B 00bSIBICHHBIX TPEOOBAHUSIX.
Pe3ynomamur 00yuenusn, npencrapiennbie B [IporpamMe B KaTteropusix 3HaTh, yMETh, BIAJETh
coomeemcmayiom CrelUPUKe U COAEPKAHUIO TUCLUIUIMHBL U 0eMOHCIMPUPYIOM 803MONCHOCHb
MOJIyYEHUS 3asBJICHHBIX PE3YyIbTATOB.

OO0wiast TpyA0EMKOCTh AUCHUIIUHBI «XUMHSD COCTaBIIAET 5 3a4€THBIX equHMLbI (180 yacoB).
WNudpopmaniysg o B3aMMOCBS3H U3y4aeMbIX JUCLUUIUIMH U BOIIPOCAM HCKIIIOUEHUs 1yOJIUpOBaHUs B
COJIEp/)KaHUU JUCLHUIUIMH  coomeemcmeyem _ JIeUCTBUTENbHOCTH. JlucuumimHa — «XuMus»
B3auMocBsa3aHa ¢ Japyrumu guciumimHamMu OIIOII BO u YyeOHoro mnana mo HaIpaBlIEHHIO
15.03.01 «MammHOCTpOEHUEY, K BOZMOKHOCTh AyOJIUPOBAHUS B COJEPKAHUU OTCYTCTBYET.

[IpencraBnennas [Iporpamma MIpeIoiaraeT HCIOJIb30BaHNE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTHM, HCIONB3yeMble NpPU peajH3alMyd pa3IMYHBbIX BHIAOB Y4eOHOM
paboTsl. @opmbl 00pa30BaTENbHBIX TEXHOJIOTHI_coomeemcmayom crienu(puke TUCUUTUIHHBL.

Bunsl, conepkanue U TpyA0EMKOCTh CaMOCTOSITEIbHON pabOThI CTYACHTOB, IPEACTABICHHBIE
B [Iporpamme, coomsemcmeyrom TpedOBaHUSAM K MOJATOTOBKE BBIMTYCKHHUKOB, COJIEPKALIUMCS BO
@I'OC BO nampasnenust 15.03.01 «MammHoOCTpOEHHEY.

[IpencraBnennsie U onucanHble B [Iporpamme dopmbl mexyueri olleHKH 3HaHUN (YCTHBIN
OTIpOC, 3alIUTa OTYETOB IO JIAOOPATOPHBIM paboTaM, y4yacTHe B TECTUPOBAHHMM) U ayIUTOPHBIX
3aJJaHUSX — pELIEHUE KOHTPOJIbHBIX 3aJad), coomeemcmeyiom creuuduke IUCHUILTUHBL U
TpeOOBAHUAM K BBITYCKHUKAM.

dopMa MpoOMEKYTOUHOTO KOHTPOJIS 3HAHMM CTYJEHTOB, IpeaycMoTpeHHas [Iporpammoi,
OCYILIECTBIIsIeTCS B (popMe 3aueTa, UTO coomeemcmeayem CTaTyCy TUCHMILINHBI, KaK JAUCIUITUHbBI
6a3oBoii yactu yueoHoro nukia — b1 ®I'OC BO nanpasnenus 15.03.01 «MammHOCTpOEHUEY.

Hopwmbl oneHku 3HaHUHM, npenctaBieHHble B IIporpamme, coomeemcmeyiom crieruduke
JUCLUIUIMHBI U TPEOOBAaHUSM K BBIITYCKHUKAM.

Y4ebHO-MeToInuecKoe 00ecreueHue TUCIUILIMHBI IPEACTAaBICHO: OCHOBHOM JUTEpaTypoi — 3
HaWMEHOBAHWSI, TOTIOJTHUTEILHON JTUTEpaTypol — 1 HamMeHOBaHWEe, METOANYECKUE yKa3aHus — 12
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HaNMEHOBAaHUHU, yueOHO-MeTonuueckoe mnocoOue— | HauMMeHOBaHUE, HHTEPHET-pecypchl — 4
UCTOYHMKA U  coomeemcmeyem  TpeboBanusasmM  DPI'OCBO  wampaBnenuss  15.03.01
«MammnHOCTPOCHUE.

MatepuanbHO-TeXHUYECKOEe  OOecredyeHrue  JUCHUIUIMHBI ~ COOTBETCTBYET  creuuduke
JUCLHUTUIMHBL «XUMHs» H 00ECleYrBaeT HCIOJIb30BAHUE JESATEIbHBIX BHIOB OOyYCHHS —
BBITNOJIHEHHE JTaOopaTopHbIX paboT. [lepeyeHs 1abopaTOpHBIX pabOT COOTBETCTBYET 3asIBJICHHOMY
KYpCY ¥ CIIOCOOCTBYET OCBOSHHIO TUCIUITIIMHBI « XHUMHUS.

MeTtoauueckre peKOMEHIaluU CTYACHTaM U METOJUYECKHEe PEKOMEHIAlUU MPEernoaaBaTessam
[0 OpraHM3aluu OOY4YEeHHs MO TUCHUIUIMHE JAI0T MPEACTAaBICHHE O creudHuKe O00y4eHHUs Mo
TUCIUILIAHE «XUMUS.

OBILIUE BbIBO/bI
Ha ocHOBaHMM NIpOBEACHHOM pELEH3MM MOXKHO CIEJIaTh 3aKJIIOUYEHHE, YTO XapakTep,

CTpPYKTypa M cojJepkaHue paboued mnporpammbl aucuuiuiMHbl «Xumus» OIIOII BO 1o
Hanpasiennio 15.03.01 «MamuHOCTpoeHNEeY, HanpaBiIeHHOCTh «O00OpynIOBaHHE W TEXHOJIOTHUS
CBapOYHOTO TPOM3BOJCTBa», pa3zpadoranHas OcmanoBsiM B.K., mpodeccopom, a.x.H., kadempbl
«IIpousBoacTBeHHasi 0€30MACHOCTb, YKOJIOTHS U XUMHs», COOTBETCTBYeT TpeboBanusm DPI'OC
BO, coBpemeHHbIM TpeOOBaHUSAM SKOHOMHUKH, PbIHKA TPyAa M IO3BOJMT NpU €€ peaau3aluu
yCIIEIIHO 00ecnednTh (OPMUPOBAHUE 3asIBICHHBIX KOMIIETEHIUH.

[Tpodeccop xadeapsr «TeXHOTOTHS HIEKTPOXUMUIESCKUX

MPOU3BOJICTB U XUMHH OPTaHUYECKUX BEIECTBY,

HI'TY um. P.E.AnekceeBa

npod., A.T.H. B.B. Poroxun

«_30_»aprycra_ 2021 r.
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