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

1.1. Heabio (ueaAMH) OCBOEHHS IHCUMILUIMHBI «XHUMHUs» SBIsSETCS (popMHUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
cUCTeMaTH3alus XUMUYECKUX 3HAHUH, HEOOXOAUMBIX MPH PEIICHHH MPAKTUYECKUX BOMPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIACTH HAY4HO-
UCCIIEI0BATEIbCKON, POU3BOJCTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOM JesITEIbHOCTH.

1.2. 3aga4ym ocBOCHUSA TMCHUIIMHBI (MOLYJIs1):

- TOTOBHOCTh CTYJEHTOB K MCIIOJIb30BAHUIO TMOJYYEHHBIX MPU HU3YYCHUH TUCLUILTAHBI
«XUMHS» 3HAHWM, YMEHUUN, HABBIKOB M KOMIETCHIMH MpU H3YyYEHHH OOIICHAYYHBIX H
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

—-(popMupoBaHrE HABBIKOB padOThl B XMMHUYECKOH J1abOpaTOpUu, MPOBEACHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

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

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

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas AucuumiinHa (Moay.ab) «XuMHsDH> BKJIOYeHA B 00s3aTeNbHBIN MEepeYeHb
JUCIUIUINH 00s3aTeNbHOM dYacTh 00pa3oBaTeNbHOM INporpaMMmbl BHE 3aBUCUMOCTH OT €€
HarpaBieHHOCTH (mpoduiis). JucuuiuimHa peanu3yeTcss B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC, OIl BO u VII no nanHOMY HalpaBJIEHUIO TOATOTOBKH.

JlucuumiuHa OCHOBBIBA€TCS Ha 0a30BBIX 3HAHUAX, MOJTYYCHHBIMU CTYIACHTAMH IPHU
U3y4eHUH XUMHH, (PU3UKU U MaTeMaTHKH B Kypce cpeiHel KOobl. /{15 yCBOeHUs TUCIUIUIMHBI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICT XUMHUECKUX (hopMyi
U CHMBOJIOB, HHIEKCOB U KOIP(GUIMEHTOB B XMMHUYECKUX YPAaBHEHUSAX pEaKUUW; UMETh
IpeJICTaBICHUsT 00 OCHOBHBIX KJlaccaX HEOPraHMYECKHUX COEAMHEHUH; MOHMMATh pa3inydue
MEXIY XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MpEACTaBlIeHuE 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

JqucuumimHa  «XHUMHS»  SABISETCS  OCHOBONOJAraloolled  uld  HM3ydeHus  psjaa
OOIIEeHAYYHBIX M CHEIUANbHBIX JUCIMIUINH, CBSI3aHHBIX C Xumued. [Ipumepamu Takux
JUCLUIUINH SBJSIOTCS: «Pu3nkay, «IJKojorusy», «MarepuanoBeaeHue», «IJIEKTPOTEXHHUKA U
ANEKTPOHMKA», «MexaHuKa KUAKOCTH M Ta3a» TJ€ HUCHOJb3YIOTCS YMEHUS, HaBbIKU U
c(OpMUpPOBAHHBIE KOMIIETEHIIUH, MOJIyYEHHBIE CTYJEHTaMU NpPH HM3yYEHUH 3aKOHOB XHMUH,
pelleHus Pa3INYHBIX paCYETHBIX 3a/1a4.

Pesynbrarel 00y4yeHHs, MONY4YEHHbIE NPU OCBOCHUU IJUCHMIUIUHBI, HEOOXOIUMBI MpPH
W3Yy4YCHUU CHeAyIomuX aucuuiuind; «Ddusnka», «Okonorus», «MarepruamoBeieHue,
«ONEeKTPOTEXHUKA U DJIEKTPOHUKA», «MexaHuKa XKUAKOCTU U raza» U Jp. U MPU BHINOIHEHUU
BBIITYCKHON KBaTH(PUKALMOHHON PabOTHI.

OCOOCHHOCTBIO TUCHMIUIMHBI SIBJISETCS MIpPOBEIEHHE JIabOpaTOpHBIX paboT. ITo
MO3BOJISIET MPUOOPECTU CTYACHTaM YMEHHs paboTaTh ¢ XUMHUYECKUMH peareHTaMu, MOCyIou U
npubopaMu, OCYHIECTBIATh XUMHUYECKHH SKCIEPUMEHT W MPOBOJAUTH IEPBUYHBIC HAyUHBIE
uccienoBanus. B maGoparopHble paboOThl 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

HEBO3MOXXHOCTh IPOTEKAHUs IPYTOi, Ha TEepPBbIi B3I MOJO0HON, PEaKInK; B) MpeACKa3aHue

MPAKTUYECKOTO 3HAYCHUS TOW WJIM UHOUW peaKIliu, COPOBOXKAAMOIIEHC HEOOBIYHBIM 3 PeKrToM,

U T.O.

Pa6ouas nporpamMmma AUuCHUIIIIMHBI «XUMUS AJI1 UHBAJIMAOB MU JIMI[ C OrpaHUYCHHBIMU

BO3MOJXHOCTAMU 310pPOBbA pa3pa6aTLIBaeTc;1 WHIUBUAYAJIBHO C YYETOM 0COOEHHOCTEH

ncnxo@mnqecmro Pa3BUTHUA, HHANBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3A0POBbA TAKHX

oOydJaronuxcs.

3. KOMIIETEHIMH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMS JUCLHUILIMHBI (MOLYJIST)

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

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

HarpaBJIeHUIO NoATroToBKH (crenuanbHocTH) 15.03.05 «KoHCTpYKTOpCKO-TEXHOIOTHYECKOe

obecricucHue MalIMHOCTPOUTECIBHBIX IIPOU3BOACTB).

a) oomenpodeccuonansupix (OI1K): OIIK-5.

Taoauya 1 - @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenoeanue
OUCYUNJIUH, Cemecmpul, hopmuposanusn Komnemenyuit OUCYUNIUHAMU
dopmupyrowux
KoMnemenyuio
COBMECHIHO
OIIK-5 1 2 3 4 5 6 7 8 9 10 11

Xumus (b1.b.14)

®wusuka (b1.5.13.)

TeOpeTquCKaH MEXaHHKa
(51.519)

ONEeKTPOTEXHUKA
anextponuka (51.5.23)

Teopus
ABTOMaTHYECKOTO
ynpasnenust (b.1.5.25)

Brmonnenue n
IIOJrOTOBKA K 3aIlUTe U
zammta BKP (B3./1.1)




4. TIEPEYEHbD INTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JTUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

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

Koa 1 HaMMeHOBaHMUE

OueHoYHBIE CPeICTBA

Koa n
HHANKATOpPA .
HAaMMEHOBaHUe TOCTHIACHHSI IInanupyemble pe3yJbTaThl 00y4eHHS M0 JUCHHILINHE Texkymero IIpome:kyTOouHOM
KOMIICTCHIIMU KOHTPOJIA arrecranuu
KOMIICTCHIIUN
3uath: - KonTtposnbHbie
- OCHOBHBIE MTOHATHUS BOTIPOCHI K
HOIK-5.1. [Tpumensier A OTPEACIICHAA oT4YeTaM 110
OCHOBHBIC XAMUAM;, - 3aKOHBI, Ymern: 1a60paTOPHBIM
3aKOHOMEpHOCTH KOTOPBIM - 3aIACHIBAT yPaBHEHK paboTam
NPOLIECCOB H3TOTOBICHH MO TYHHAIOTCS XUMHYECKUX PeaKIuii, _ Bananms <
OIIK-5. Cniocoben XUMHYECKHE OOBSCHATH MX
MAaIIMHOCTPOUTENBHBIX THChMEHHBIM
HCTIONb30BaTh o CHCTEMBI; - CTPOCHHE pe3yIbTATHI; - Baapers:
u3nemu KOHTPOIbHBIM
OCHOBHEIE BEIIIeCTBA U aHATN3UPOBATh U - TEPMUHAMHU U P Bomnpocs! s
3aKOHOMEPHOCTH, IEPUOIMYECKYIO NPUMEHATS XHMIYECKHE | TOHATHAMM Xumuw; - | PA0OTaM 1o [HCBMEHHOTO
JeHCTBYyIOIIME B cucTeEMy 3aKOHBI JIJIsl PEICHHUS HaBbIKAMH pasiciam sk3amena (30
npo1ecce AN .Menneneesa; - MPaKTUYECKUX 3ajay; - MPaKTUYECKOTO OMIIeTOB)
H3TOTOBIICHUSA XUMHYECKYIO HAXOJUTh B3aMMOCBSI3b | IPHUMEHEHHS 3aKOHOB Bomnpocs! s
MAaIIHHOCTPOUTEIBHBIX HNOIK-5.2. IIposoauT KUHETUKY U MEXY TOJIOKEHUEM XUMHH; -METOAAMHU - Konrponeubie YCTHOTO
u3genuii TpedyeMoro aHaju3 1 BbIOOp XUMHYECKOE JJEMEHTa B TEOPETUIECKOTO BOIIPOCHL K cobeceoBaHus Ha
KadecTBa, 3aJIaHHOTO BapuaHTOB paBHOBeCHE, - NEePUOANYECKON CUCTEME, HUCCIIEIOBAHUS OT4YCTaM 110 3K3aMeHe: OMIIETHI
KOJIMYECTBA IpH TEXHOJOTUICCKIX PEaKLHOHHYIO B Ay HanpsOKEHUH XUMHUYECKHUX 11abOpPaTOPHBIM (30 6uneron)
HAaUMEHBIIINX 3aTpaTax MPOLECCOB MPHU CIIOCOOHOCTD METAJUIOB U CBOWCTBAMHU; IIPOLIECCOB. paboram
00IIIECTBEHHOTO TpyAa HAauMCHBIINX 3aTpaTax BEIECTB; - -penaTth 3a1a4u, - 3ajianus K
06III€CTB€HH01:O Tpynac XUMHUYECKUE U CBsI3aHHBIC C [IUCbMEHHBIM
YH4eTOM CCPHHHOCTH I JJIEKTPOXUMHUYECKUE XMMHUYECKHMU KOHTPOJIBHBIM
Ka4y€CTBa BBIITYCKAEMOU CUCTEMBI; - CUCTEMAaMHU. pa60TaM o
IIPOAYKIHIH XMUMHYECKHI U pazenam
(huznko —

XHMUYECKUN aHaIN3.




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 mpyooémKkocmu OUCYUNIUHBL RO 8UOAM PAOOmM 6 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

KkypcoBas padota (nmpoekt) (KP/KII) (koHcynbTanus, 3ammura)

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/mpoekt (KP/KII) (moaroroska) -

CaMOCTOSITEIbHOE N3yUCHHE Pa3/IeNIOB, CAMOIIOATOTOBKA (TIpOpadoTKa 1
MTOBTOPEHHE JICKIITMOHHOTO MaTepraia U Marepraia y4eOHUKOB M YIeOHBIX 149
MTOCOOU, TOJITOTOBKA K JIAOOPATOPHBIM U MPAKTUYCCKUM 3aHITHSM,
KOJUIOKBUYM H T.J.)

IlonroroBka K 3k3aMeHy (KOHTPOJIb) 9




6. Conep:xaHue TMCHUILVIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

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

Buabl yueoHoi padoTsl

IInannpyemsie
KonrakTHas
KOHTPOJHUpPYeMbIe HaumeHoBanue Peanuzanus HaunmeHoBaHue
poJupy pabora g a
e3YJIbTATHI Ee HCIO0JIb3yeMbIX B paMKax a3paboTaHHOIO
pesy 2z o
OCBOCHHSI: - o 2ol 8|l 58F AKTHBHBIX U IIpakru4eckoii DJIEKTPOHHOIO
ANMMEHOBaHHE Pa3/1ejioB, TEM ] ] S| = o
rxoa YK; OIIK; IIK pady > ) Z = § AR E o Bun CPC HHTEPAKTHUBHBIX MOArOTOBKHU Kypca
- =) o o
U MHAUKATOPBI = = E g E § = (93 oOpa3oBarejbHBIX | (TpynoeMKkocTh B | (TPYyA0EMKOCTH B
= =9 > o 12
JOCTHKeHUS g |8 § = = § = = TEeXHOJIOT Ui yacax) yacax)
KOMIIeTeH N = l% =] é‘ 3O &
1 CEMECTP
Pa3nen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMUH
[Ipopabotka nekiuii B NeKuusA-oObsICHEHHE C
pop
Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI 0.2 10 y4e6HOM TOCOOHH JaCTHYHBIM
XUMUHU ' [6.2.1] cTp.10-14, npUBJIeYeHHEM (HOPMEI
[6.2.2] cTp.8-15 IICKyccuH, Oecenbl
HTroro no 1 pazneny 0,2 10
Pasnen 2 XumMuueckasi TEpMOANHAMUKA
Tema 2.1 OCHOBHBIC TOJIOKEHUS, IpopaboTKa JIeKuuii B TeKIHsI-00BACHEHHE C
3JIEMEHTBl XUMUYECKOH TEPMOIUHAMUKHI y4e6HOM TIOCOOHH HACTHHHEIM
0,5 10 npUBJIeYeHHEM (HOPMEI
1 TeT1oBbIe AP (HEKTH XUMUYECKUX [6.2.2] cTp.32-50, s
. IUCKYyCCcHH, Oecenbl
peaKit [6.2.1] cTp.45-56 yeeud,
Tema 2.2 DaTponus. CBs3b
TePMOIHHAMHUYECKHX TAPAMETPOB C [TpopaboTka JeKIuii B JIEKIUSA-00bSICHEHUE C
HaTpaBJIeHNe U PaBOUIMH 10 7 yueOHOM rocoOun YaCTUYHBIM
[6.2.1] cTp.45-56, TpHUBJIEYCHUEM (HOPMBI
TeMITEpaTypaMu XUMHUUECKHUX MPOIECCOB
[6.2.2] cTp.38-50 JCKYCCHH, Oecepl
1 (pa30BbIX MIEPEXOJIOB.
Hroro no 2 pazaeny 15 17
Pa3nen 3 KuHeTnka XUMUYECKHX MTPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH 0.4 7 IpopaGoTKa JeKuuii B
XHMUYECKON KMHETHUKHU. 3aKOH JIEHCTBUS ' y4eGHOM rocoOuu




Bunel yueoHoi padoTsl

IInanupyemsle
KonrakTHas
(KOHTpOJIMpYEMBbIe) 6 ® HanmenoBanmue Peanmnsanus HaumeHnoBanue
adora
pe3yJabTaThl i % = HCII0JIb3YyeMBbIX B paMKax pa3padoTaHHOIO
- "
OCBOEHMSI: H o |[F ol S|l 58E AKTHBHBIX U IIpaxTnyeckoi DAEKTPOHHOTO
anMeHOBaHMe pa3/eioB, TeM s < S| = Q
ko YK; OIIK; IIK pasi ’ )l ZF § ) 5 E‘ 3 Bux CPC HHTEePAKTUBHBIX NOATOTOBKHU Kypca
- | & G
H MHAUKATOPBI = = & E § S 8 00pa3oBaTeabHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCTH B
= =3 £ =3 .12 14
JIOCTHKEHHST 2 S § = E § = = TEeXHOJOTrui gacax) qacax)
. s
KOMIIeTeHIui S g = =8| 0=
MaccC ¥ DHEpPIus aKTUBAIUU IIpolLiecca. [6.2.1] cTp.45-56,
MexaHHU3M U CTaUHHOCTD PEAKIIUH. [6.2.2] eTp.51-57
Tema 3.2 CkopoCTb XUMHYECKHX IMpopaGoTka JeKiuii B JIEKIHSI-O0BSICHEHUE C
peakuuii. XUMHYECKOE paBHOBECHE. 04 6 y4eOHOM HocoOuu YaCTHYHBIM
BnusHue TemnepaTypsl Ha CKOPOCTh ' [6.2.1] cTp.57-70, TIpUBJIEYCHUEM (HOPMBI
XUMMYECKOH peakiuu [6.2.2] cTp.51-63 JTUCKyCCUH, Oecebl
[Ipopabotka nekiuii B NeKnusA-oObsICHEHHE C
eOHOM mocoouu YaCTUYHBIM
Tema 3.3 Karanuruueckue peakiuu. i
r . R 0,4 5 [6.2.1] cTp.57-70, MpUBJICYCHUEM (HOPMBI
OMOTEHHBIN U FeTepOTreHHbIN KaTanu3 [6.2.2] c1p.57-59 JHCKyCCHH, Gecens!
JlaGopaTopHas pa6oTa mo Teme Ne 3.2
u33
1) Xumudeckoe paBHOBECHE U €TI0 5 ) noAroroska k JIP
CMEIIICHUE [6.3.1.4] ctp. 33-37
2) ['oMOTeHHBIH U TeTepOTeHHBII
KaTajau3
Hroro no 3 pazneny 1,2 2 20
Pa3nen 4 PacTBOpEI SJIEKTPOIIUTOB
Tema 4.1 [lucniepcHbIE CHCTEMBI. Tpopa6oTka ek B JeKUHA-00BICHEHHE C
PacTBOpHI HEINEKTPOIUTOB. 3aKOHBI 04 6 y4eOHOM Iocoouu TaCTHIHBIM
Payns. Ocmoc u ocMoTHdeckoe ' [6.2.1] cTp.71-88, TIPHBICYCHIEM (POPMEI
JABIICHHE [6.2.2] c1p.67-72 JMCKYCCHH, OeceIpl
Tema 4.2 PacTBOpHI S1EKTPOJIHTOB. [IpopaboTka sekiuii B JICKIUSA-00bSICHEHHUE C
yueOHOM rocoOun YaCTUYHBIM
OCHOBHBIE XapaKTEPUCTUKU 0,4 6
p [6.2.1] cTp.71-88, npuUBiIeYeHHEM (HOPMBI
3JICKTPOJIMTOB. PeaKkuus cpeabl [6.2.2] cTp.67-72 JICKyCchH, Oecebl




IInanupyemsle
(KOHTpOJIMpYyeMble)
pe3yJabTaThl
OCBOCHHS:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHKEHUSI
KOMIIeTeHI U

Bunel yueoHoi padoTsl

KonrakTHas
6 ® m HaunmeHnoBanue Peanuzanus HaunmenoBanue
adora
P % g HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOIO
= <9 &
o 9ol 5 E2¢ AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT 0
9 2 9| = v = =
HaunMeHoBaHMe pa3ae/ioB, TeM < E S| E S| = . Bux CPC
B 258" E50 HHTEePAKTUBHBIX MOATOTOBKHU Kypca
= |2 FE| &
§ g2 =23 g 8 06pa30BaTeJ‘ll>l;;lX (TpPyA0EMKOCTH B (pruoeMK(;ZTL B
=% .
£ 13 § - N - T TeXHOJIOrHii 4acax) 4acax)
= & ol &S| O =
=l
Tema 4.3 [eTeporeHHOE PaBHOBECHE B [IpopaboTka nekiuii B NeKuusA-oObsICHEHHE C
y4eOHOM TOCOOHU YaCTUYHBIM
pacTBOpax 3JIEKTPOJIUTOB.
P 0,4 5 [6.2.1] cTp.71-88, TpHUBJICYCHUEM (HOPMBI
aCTBOPUMOCTH U TIPOU3BEICHUE
p P A [6.2.2] cTp.78-79 JICKyCCHH, Oecebl
PacTBOPUMOCTH.
[IpopaboTka nekiuii B NeKuusA-oObsICHEHHE C
o e¢OHOM TocOOHHU YaCTUYHBIM
Tema 4.4 ['unponus coneit 0,4 4 ¥
[6.2.1] cTp.71-88, MIpUBIIeYeHUEM (POPMEI
[6.2.2] cTp.81-84 IICKyccuH, Oecenbl
JlabopaTopHast paGoTa no teme Ne 4.2
1) DneKkTpoauTHIecKast JUCCOIUAIIH
noaroroska k JIP
BOJbI. 3HAKOMCTBO C UHAMKATOpaMH. 2 6
[6.3.1.5] ctp. 26-32
2)Peaxun oOMeHa B pacTBopax
3JIEKTPOJIUTOB
Hroro no 4 pasneny 1,6 2 27
5. OKHUCITUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIIHN
[TpopaboTka JeKIuii B
Tema 5.1 OkuCIUTENHHO- 10 18 y4e0HOM TOCOOHH

BOCCTAaHOBUTCIIbHBIC PCAKIIUN

[6.2.2] c1p.87-98,
[6.2.1] c1p.89-95
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Bunel yueoHoi padoTsl

IInanupyemsle
KonrakTHas
(KOHTpOJIMpYEMBbIe) 6 ® HanmenoBanmue Peanmnsanus HaumeHnoBanue
abdora
pe3yJabTaThl i % = HCII0JIb3YyeMBbIX B paMKax pa3padoTaHHOIO
= 9 .
OCBOEHHSI: H o |[F ol S|l 58E aAKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOI0
] ] -
rxoa YK; OIIK; IIK AHMEHOBAHHE PAINEI0B, TEM 5 = g § 5 E E‘ o Bup CPC HHTEPAKTUBHBIX MOATOTOBKH Kypca
- | & -
H HHIAKATOPHI = = £ 2|5 = 8 00pa3oBaTeabHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCTH B
= =1 =) o
JOCTHKEHUS % &8 < § = = TeXHo.norlml2 yacax) qacax)14
- = |fS & &s|loa
KOMIETeHI U = =
JladopaTopnasi padora Ne 5.1
JlabopaTopHast paboTa «OKHUCIUTENBEHO 1 6 HOJroToRKa K JIP
TOpHAs T UCIIUTEIILHO-
PATOpHad b et [6.3.1.6] c1p. 31-35
BOCCTAHOBUTEINILHBIC PEaKIHI».
Hroro no 5 pasngeny 1,0 1 24
Pazgen 6 DnexTpoxumusi.
IMpopaboTka nekuuii B JIEKIHS-00BSICHEHUE C
eOHOM nocoouu YaCTHIHBIM
Tema 6.1 XuMuieckre HCTOUHUKH TOKA 04 5 e
[6.2.2] cTp.108-116, MpUBIIcYeHUEM (POPMEI
[6.2.1] cTp.96-110 JUCKYCCUH, Oecebl
Tema 6.2 DaeKTpOJHBINH NOTEHLHAI. IpopaGoTka TeKuuii B
Bonopoanslii anextpoa. YpaBHeHue 04 7 y4eOHOM ocoOun
HepHcTa. Paj HanpskeHui METAILIOB. ' [6.2.2] cTp.100-108,
Pa3HOBHIHOCTB 3JIEKTPOJIOB [6.2.1] ctp.96-110
Tema 6.3 DieKTpoau3 pacijIaBoB U TpopaGora nexuuii B
BOJIHBIX PAaCTBOPOB C PACTBOPUMBIMH U 0,4 6 yebrom nocobut
FIHBIX PACTBOPO € PACTEOD ’ [6.2.2] cp.116-122,
WHEPTHBIMH IEKTPOAAMU [6.2.1] ¢1p.96-110
Tema 6.4 3axonsr Dapanes. IpopaGoTka TeKuuii B
Hamnpsoxenue paznoxenust. Beixon no 04 6 y4eOHOM rocooun
ToKy. [lepeHanpsixeHune 31eKTPOAHBIX ' [6.2.2] cTp.122-128,
MIpOIECCOB [621] CTp96'110
JladopaTopHasi padoTa mo Temam Ne JEKIUA-OOBICHEHHE C
6.1 u 6.3 «["ampBaHUYECKUE DIIEMEHTHI», ) 5 TOIrOTOBKA K JIP JaCTHIHBIM
«DNEKTPOIIN3 C PACTBOPUMBIMH 1 [6.3.1.8] ctp. 36-51 TPUBJICYCHHEM (OPMbI
JICKyccuu, 6ecenpl
HEPACTBOPHMBIMH aHOJIAMI.
Hroro no 6 pasneny 1,6 2 30
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Bunel yueoHoi padoTsl
IInanupyemsle
KonrakTHas
KOHTPOJMpYVEMbIe HMECHOBAaHU JIU3AIUA HMECHOBAaHU
poJIupy 6 ® m HaumeHnoBanue Peanuza HaumeHnoBanue
adora
€3yJIbTAThI P g HCIO0JIb3yeMbIX B paMKax a3paboTaHHOrO
pesy I
OCBOCHHUS: i - % ol ol 5 2 g AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
anMeHOBaHMe pa3/eioB, TeM ] s S| = &
xon YK; OIIK; MK pasa ? ) ZF § 7| 5 E‘ o Bux CPC HHTEePAKTUBHBIX NOATOTOBKH Kypca
- c ~,\ o
¥ HHIAKATOPBI = g2 & E § = 8 00pa3oBaTeabHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCTH B
= =3 £ =3 12 14
JIOCTHKEHHST 2 S § = E § = = TEeXHOJOTrui gacax) qacax)
. s
KOMIIeTeHIui S g = =8| 0=
Pa3gen 7 Koppo3us u 3a1iuTa MeTAJVIOB OT KOPPO3UHU
IMpopaboTka nexkuuii B JIEKIHS-00BSICHEHUE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UH. 04 8 Y4eOHOM TIOCOOHH YaCTUYHBIM
THUnbI KOPPO3UOHHBIX PA3pyLICHUN ' [6.2.1] cTp.111-116 IpHBICUYCHHEM (GOPMBI
JIUCKYCCHH, GeceIbl
Tema 7.2 XyMIUecKHii 1 [IpopaboTka nekiuii B NeKuusA-oObsICHEHHE C
. eOHOM nocooun YaCTUYHBIM
3JEKTPOXUMHUYECKUN MEXAHU3MBbI e
M 0,5 10 [6.2.2] cp.132-150, MpUBIIcYeHUEM (POPMEI
KOPPO3UU METAJIOB. METObI 3a1UThI
pp A t [6.2.1] cTp.111-116 IICKyccuH, Oecenbl
METAJJIOB OT KOPPO3UH
JladopaTopHasi padora Ne 7.1 1P
IIOATrOTOBKA K
Kopposus u 3ammura MeTajioB oT 1 3
PP m [6.3.1.9] crp. 3-42
KOPpO3UH.
Hroro no 7 pazgeny 0,9 1 21
HUTOI'O 3A CEMECTP 8 8 149
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7. TEKYIOUY KOHTPOJIb YCIIEBAEMOCTH W IIPOMEKYTOYHAS ATTECTALIASA IO UTOT'AM OCBOEHMSI
JTACIHATIIAHBI.

Texymuii KOHTPOJIb OCYIIECTBIISICTCS IO BCEM BUJIaM y4eOHOTO MpoIecca: TECTUPOBAHKE MO TeMaM JICKITHOHHBIX 3aHATUH, pEIICHHE
MPAKTUYECKHX 3a]1a4, KOHTPOJIbHbBIE PaOOTHI.

7.1. Tunmosbie KOHTPOJIbHBIC 3aIaHUsl UJIU UHBIC MaTEpHaJIbl, HBOGX()}II/IMLIC AJId OHEHKH 3HaHHﬁ, yMeHI/Iﬁ H HABBIKOB H (I/I.TI]/I) onbITa
HEATECJIBbHOCTH

BOHpOCBI, HHAWBUAYAJIbHBIC 3aJIaHUs U 3ada4Uu MPCACTABJICHBI B MCTOANYCCKUX YKA3aHUAX K MPAKTUYCCKUM U JIa60paTOpHI)IM 3aHATUAM [31 —
3.13], npencrapiieHHBIX B 11. 8.3.

7.2. Onucanue noka3areJsieil 1 KpUTEPHEB KOHTPOJISI yCIIeBAEMOCTH, ONMCAHUE IKAJ OLleHMBAHUS

I[J'ISI OLICHKHA 3H8.HI/II71, YMGHI/Iﬁ, HaBBIKOB H (I)OpMI/IpOBaHI/IH KOMIICTCHOUHW II0 JUCHUIINIMHE MOXCT IIPUMCHATLCA 0aJIIIbHO-
peﬁTHHFOBaH/TpaIlHHHOHHaH CHUCTEMA KOHTPOJIA U OUCHKH YCIICBACMOCTU CTYJCHTOB.

Taonuua 5 — bannvho-peiimunzoean cucmema OYeHUGAHUA

HIkana
JK3aMeH
OlleHHUBAHUS
41-50 OTnan4HO
31-41 Xoporto
21-30 VY 10BIETBOPUTEIIBHO
0-20 HeynonerBoputensHO

13



67T

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

Koan
HANMEHOBAHHUE
KOMIIeTeHIMH

Kox 1 HamMeHOBaHHe
HHIUKATOPA JO0CTUKEHUSI
KOMIEeTeHINH

Kputepun ouennBanus pe3yjabTaToB 00y4eHUsI

OreHka

«HEYAOBJECTBOPUTEIbHO»

/ «He 3a4TeHO»
0-59%

OT max peUTUHTOBOMI

OLICHKH KOHTPOJIA

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

OT max peUTUHTOBOM
OLICHKY KOHTPOJIA

Onenka
«xopouio» /
«3a4TEHO»
75-89%

OT Max PEUTUHTOBOM
OILICHKH KOHTPOJIA

Onenka
«OTJIUYHO» /
«3a4TEHO»
90-100%

OT Max PEUTUHTOBOM
OIICHKH KOHTPOJIS

OIIK-5. Cnocoben
HCIIOJIb30BaTh
OCHOBHBIC
3aKOHOMEPHOCTH,
JIEHCTBYIOIINE B
mporecce
H3TOTOBIICHUS
MAaIIAHOCTPOUTEITHHBIX
u3genuit TpedyeMoro
Ka4ecTBa, 3aJaHHOTO
KOJINYECTBA IIPU
HaMMCHBIUINX 3aTpaTax
00IIIECTBEHHOTO TPY/a

HOIK-5.1. [Tpumenser
OCHOBHBIC 3aKOHOMEPHOCTH
NPOLIECCOB U3TOTOBICHHUS
MAaIIHHOCTPOUTEIBHBIX
U3JeIui

He 3HaeT OCHOBHBIX IOHATHH U
3aKOHOB XHMHH ,HE YMEET
OCYILECTBIIATh J1a0OPaTOPHBIiL
9KCIEPUMEHT, HE BIIAJICeT
HaBBIKAMH OCHOBHBIX XUMHYECKHX
oIepanuii. He MOXET BHIITOJIHATD
pacdeTs! 1 00paboTKy
9KCTIEPUMEHTAIIBHBIX PE3yJIbTaTOB
C UCIIOJIb30BaHUEM JIUTEPATyPhI U

OBM.

Cnabo 3HaeT OCHOBHBIC
TTOHSITUS U 3aKOHbI X UMUK
,IJIOXO YMEET OCYIIECTBISITh
71a00PaTOPHBINA YKCIICPUMEHT,
c1abo BJIaJieeT HaBbIKaMH
OCHOBHBIX XUMHYIECKHX
oreparuii. He MOXKeT
MPaBUIILHO BBITIOJIHATH
pacyeTsl U 00paboTKy
IKCTIEPUMEHTATBHBIX
PE3yNBTATOB C UCIIOJIH30BAHHEM
nurepaTypbl 1 OBM.

XopoIo 3HAaeT OCHOBHbBIE
TIOHSTHUS U 3aKOHBI XUMHH,
yMeeT OCYILECTBIISITh
11a00paTOPHBIH
IKCIEPUMEHT, XOPOLIO
BJIQJICCT HAaBBIKAMHU
OCHOBHBIX XUMHUYECKHX
onepanuii, MoXeT
BBITIOJTHATE pacyeTsl 1
06paboTKy
IKCTIEPUMEHTATBHBIX
pe3ynbTaToB C
HCTIOIb30BaHHEM
murepatypsl 1 OBM, Ho B
HEKOTOPBIX pa3jenax
JIOITyCKaeT OIHOKH.

YBepeHHO 3HaeT
OCHOBHBIE TTOHATHS
3aKOHBI XUMHUH, yMEeT
OCYIIECTBIIATH
71ab0paTOPHBIH
9KCIIEpUMEHT, XOPOLIO
BJIa/IceT HaBBIKAMHU
OCHOBHBIX XUMHYECKHX
oreparuii, yBepeHHO
MOXET BBIOHSATH
pacdeTsl 1 00padOTKy
9KCTIEpUMEHTAIIBHBIX
pe3yIbTaToB C
UCIIOJIb30BaHHEM
murepaTypsl 1 OBM.

HOIIK-5.2. TIposogut
aHaJN3 ¥ BEIOOp BapHaHTOB
TEXHOJIOTUYECKHX MTPOIIECCOB
NPY HAaUMEHBIIHNX 3aTpaTax
00I1IeCTBEHHOTO TPY/a C
y4ETOM CEepHUHHOCTHU U
Ka4yecTBa BBIITyCKaeMOn
TIPOTYKIIUH

He Brnaseer TeopeTHIECKIMEI
OCHOBaMH XHMUSL, HE 3HAeT
METO/IOB TEOPETHIECKOTO
[UIAHAPOBAHMST XUMUYECKOTO
9KCIIEPUMEHTA U HE yMeeT
COCTAaBJIATH IUIAH MPOBEIECHUS
HCCIIEI0OBAHUSI, OCYIIIECTBIATh
00paboTKy M aHaJIN3 TOJIYYCHHBIX
Pe3ylbTaTOB; HE BIIA/IEET
HaBBIKAMH CaMOCTOSITEIIBHON
paboTEI B 00JIaCTH XUMHUU H
(H3UKO-MAaTEMaTHIECKUM
armapatoM o0paboTKy
Pe3yJIbTaTOB IKCIIEPHUMEHTA.

IToBepxHOCTHO 3HaeT
TEOPETHYECKUE OCHOBBI XUMHH,
HE B TTIOJTHOM 00BEeMe 3HaeT
METO/Ibl TEOPHH TUIAHUPOBAHHUS
XHMHUYECKOT0 IKCIICPHUMEHTA;
HE B IIOJIHOM 00beMe IPOBOIUT
aHanM3a u 00paboTKy
Pe3yNIbTaTOB IKCIIEPUMEHTOB;
HE B [IOJIHOM 00beMe BliajieeT
HaBBIKAMH CaMOCTOSTEIIBHOI
paboThI B 00JIACTH XUMHUH H
(bu3nKO-MaTEMaTHIECKUM
.anmapaTom o0paboTKH
PE3yJIbTATOB.

XopoIio 3HaeT
TEOPETUUCCKUI MaTepHall,
HO B OTJCJBHBIX pa3lenax
JIOMYCKaeT HETOYHOCTH;
3HAET METOJ[BI
TEOPETHIECKOTO
[UTAHUPOBAHUS XHMHUYECKOTO
IKCIIEPUMEHTA; 3HAET
METO/IbI aHATH32 U
00paboTKH pe3yabTaToB
9KCIIEPUMEHTOB, HO HE
BCE€T1a BEPHO UX IPUMCEHSCT,
BJIajJieeT (PH3HUKO-

MAaTEMATUYCCKUM anrapaToM

006pabOTKH pe3yIbTaToB.

OT1an4HO 3HaeT
TEOPETUUECKUN
MaTtepHa; 3HaeT METO/IbI
TEOPUH IIAHUPOBAHUS
JKCTIEpUMEHTA; 3HAeT
METO/IbI aHAJIN3a U
00paboOTKH Pe3yNIbTaTOB
9KCTIEpUMEHTOB; BIIaJICET
(U3UKO-MaTEMaTHIECKUM
anmapaTroM




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

bubnuoTteunplii (OH/ YKOMIJIEKTOBAH MEYAaTHBIMHU M3JaHUSIMU U3 pacuera He MeHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

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

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

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 coeaunenus: 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. Xumuueckasi CBsi3b M CTpPOCHHE BemiecTBa: MoHorpadus/ B.M.
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 YKazaHnusi, pCKOMCHIAIMU U IPYIrue MaTepuaJibl K 3AHATUAM

B cnincox «Meroanueckue ykazaHus, pEeKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs U PEKOMEHJAIMM 10 TMPOBEACHHMIO JIAOOpaTOPHBIX HU
NPaKTUYECKUX YUEOHBIX 3aHATHUI 110 TaHHON TUCIUITIIMHE:

8.3.1 Memoouueckue ykaszanus, pa3padomannsle npenooasamerimu:

3.1 Manynesuu JXX.B. Beenenue B kypc obmieit xumunu. OCHOBHBIE TOHSTHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K J1abopaTopHBIM padoTam 1o Kypey «O01iast 1 HeopraHu4ecKast XUMUSD»
s cryaenToB HanpasiaeHuit 18.03.01 «Xumuueckas texnonorus», 19.03.01 «buorexnosmorus»,
11.03.04 «OnexktpoHnka ¥ HaHO3JEKTpoHUKay, 22.03.01 «MarepuanoBeeHue U TEXHOJOTUU
MmaTepuaioB» Bcex ¢gopm odyuenust / JK.B. Manynesuu, O.H. Kopanesa, T.B. CazontheBa //
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 J1a00paTOpHBIM U MPAKTUYECKUM 3aHATHAM I10 Kypcy OOIIed XUMMHU Ui CTYJCHTOB
XMMHUYECKHX U HEXUMHUYECKUX CIEHUAIBHOCTEH JHEBHBIX, BEYEPHUX M 3a0YHBIX (aKyIbTeTOB /
B.U. Haymos, XK.B. Mauynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTECKAHUS XWMHUUYECKHX PEaKIUil:
METOUYECKHE YKa3aHUsI 7Sl IPOBEACHUSI KOHTPOJIbHBIX pabOT U KOJUTIOKBUYMOB IO Kypcy oO11eit
XUMHUH JJI CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
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3a0unbIx (Gopm oOyuenus / I'.H.bopucosa, A.B. bopucos, }0.B. Barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranoBa FO.B. CkopocTh XMMHUYECKUX peaKIuil. XUMHUYECKOE PABHOBECUE: METO/I.
YKa3aHus Uil TPOBEACHUS JTa0OpaTOPHBIX 3aHATUH MO Kypcy OOIIed XWMHU ISl CTYACHTOB
XUMHAYECKUX U HEXMMUYECKUX CIHCIUAIBHOCTEH IHEBHBIX, BEYCPHUX U 3a0YHBIX (aKyIbTeTOB /
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/. TTOCOOME K TPAKTUYECKUM
u naboparopHbIM pabotaM. HauBuAyanbHbIE 3a/laHUs [0 Kypcy OOIIell XUMUU ISl CTYACHTOB
HEXMMHUYCCKUX CICIHMAIbHOCTeH JHEBHBIX, BEUYCPHMX M 3a0uHbIX (opm oOyuenus / A.Jl.
Camconosa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Huxuauit Hosropon, HI'TY uwm. 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 CHEI[HAIbHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (opM 00ydeHus/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazonrseBa // H.Hosropoa, HI'TY um. P.E. Anekceesa.
2012. 36 c.

3.7. bopucoB A.B. KoHTponpHble 3a1aHusi 0O TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
MPOBEJCHUS TEKYIIErO KOHTPOJISI IO KypCy OOIed XWMMHH W HEOPTaHWMYECKOH XUMUU IS
CTYJICHTOB XUMUYCCKUX ¥ HEXUMUYICCKUX CIICIUATBHOCTEH JHEBHBIX, BEUCPHUX U 3a0YHBIX (HOPM
ob0yuennst / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa / H.Hosropon, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBaneBa O.H. DnexTpoxumusi: METOAMYECKHE YKa3aHUS K J1a0OpaTOPHBIM H
MPAKTUYECKUM 3aHATUSAM TI0 Kypcy OOIel XUMHUU AJSl CTYACHTOB XUMUYECKUX M HEXUMHUYECKUX
CIEIMAbHOCTeW THEBHBIX, BeUEpHHX M 3a04HbIX (opm obOyuenus / O.H. Kosanema, 1O.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 OOmIed W HEOPraHWYECKOW XUMHUHU IS CTYJACHTOB XUMHYECKHX 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 KOHTPOJIBHBIX PabOT M KOJUIOKBUYMOB MO Kypcy OOIIEeH XUMHUU Al CTYJICHTOB
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 MPAKTHUYECKUM 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 COEIMHEHHs: METOAWYECKHE YKazaHus K J1ab. u
MPAKTUYECKUM 3aHATHUAM IO Kypcy oOmieil m Heopranmueckoi xumuun HI'TY s cryneHTOB
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 MeToauueckie peKOMEHAAINH 110 OpraHU3alKi U MIAHUPOBAHUIO CAMOCTOSTEIbHOM
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
MeronoB  oOyuenusi», EpmakoBa T.WM., MHWeamkwun E.I'., 2013 r. DaekTpoHHBII
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 PACIpOCTPAHSEMOrO MPOTPAMMHOIO OOECIeueHHUs, B TOM YHCIIE
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB MO IUCHUIUIMHE orpeaeneH B Hactosmed PIIJ u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

9.1. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTH «HHTepHeT,
HEeOOXOAUMBIX /1J151 OCBOEHMS IHCHUILIUHBI (MO1YJIs1)

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

1.  Koncynsrantllmtoc [Dnexkrponssiii pecypc]: CnpaBouHas mpaBoBasi cuctema. - Pexum
noctyna: http://www.consultant.ru/.
2. Hayunas  osnektponnHas  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-OMONMOTEeYHas cucreMa Znanium.com [DJIeKTpOHHBIA pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpsiToe 0OpazoBanue [ DNEKTPOHHBIN pecypc]. - Pesxxum moctyma: https://openedu.ru/.
- 3ary ¢ 9KpaHa.

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

7. bazvt Oanubix Bcepoccuiickoeo uncmumyma HayyHoOU U MeXHU4eCcKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHBIM U MEXHUUECKUM HAYKaM DeKmpOHHbIl
pecypc]. - Pearcum 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. llepeyeHb NPOrpaMMHOro odecneyeHusi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuya 7 — llepeuens 31eKmpoOHHBIX OUOIUOMEYHBIX CUCHIEM

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

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

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

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

Taonuya 8 — Ilepeuenv 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 (umen3ust 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)

Koncynbrantllnroc (Jorosop 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
CTIPaBOYHBIX CHCTEM, K KOTOPBIM OOecIiedeH AOCTYN (yAaJeHHBIA NocTym). /laHHBIA mepedeHb
MOJUIEXKHUT OOHOBIIEHHIO B cOOTBETCTBUU € TpeboBanusmMu ®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. CTaTUCTUYCCKHC WJIN CIIPABOYHBIC

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

CO6peMEeHHbIX npogheccuonanvuvlx a3

Oannvix U

HaumenoBanue npodgeccnoHanbHOM 6a3bl

Hoctyn K pecypcey (yaajaeHHbI
AOCTYIH C YKa3aHUEeM

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

1 basza  ngaHHBIX  CTaHZApTOB M PErNIAMEHTOB |  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 cononornueckux | 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

00pa3oBaTeNbHbIX PECYPCOB,

uMmeromux  (popmsl,

aJ[alITUPOBAHHBIC K OI'PaHUYCHHAM HUX 3O0POBbsA, 4 TAKIKC CBCACHUA O HAIWMYHUHK CIICHHUAJIbHBIX
TEXHUYCCKHUX CpPCIACTB 06y‘ICHI/I$[ KOJUICKTUBHOI'O W HWHIWBUAYAJIBHOI'O I10JIb30BAaHMUAI. HpI/I
3aIl10JIHCHUH Ta6J'II/II_U>I MOXET OBITh HCIIOJIb30BaHa HH(bOpMaHHH, pasMCICHHAad B TIOApPA3aCJIC

«/locTynHas

cpeaa» CIICUAIM3UPOBAHHOI'O

pasznerna

caita HITY «Csemenuss 00

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

Taonuya 10 — Obpazoseamenvhsie pecypcol 011 uneaauoos 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 KHHUT U yBeTHYeHUE 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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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
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https://www.nntu.ru/sveden/accenv/

11. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOUMOE J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

YyeOHble ayIUTOPUM ISl TMPOBEACHUS 3aHATHUM MO AUCIUIUIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHUYECKUMH CPEJCTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPEICIICH B
JTAHHOM pa3Jiee.

Taonuua 11 — Ocnawgennocms ayOumopuii U nomeuweHul 01 CAMoCmOAMEnbHO
paoomout cmyoenmos no OUCUUnIUHe

YueOHas ayouToOpus I
MIPOBEACHUS PAKTHYSCKUX U
nmabopaTOPHBIX 3aHATHH,
TPYIIIOBBIX H
WHIUBUAYATBHBIX

1 KOHCYIIbTAIMH, TEKYIIETO
KOHTPOJISI U IPOMEXKYTOUYHON
arrecranmu (" ABTO3aBOJICKAs
BBICIIIAs IIKOJIA SKOHOMUKH"
r. Hwxuuit Hosropon,
yi.JIeckoBa., 63)

1m1a00paTOPHBIX 3aHIATHHN 110 TUCIUILIHHE
XUMHS:

mKad CymmIbHBIN - 2 MmIT.,
JJEKTPOXUMUYECKHE STUCHKHU ISl H3MEPECHUS
OJ1C XMMHYECKOTO 3JIEMEHTa - 3 WIT.,
AEKTPOJIU3EPHI - 4 MT.,

Bemmpsivmutenu b5-47 — 6 mr.,
pH-metper «I1JI-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
PEaKTHBBI

Ha0Op y4eOHO-HATIISITHBIX TOCOOHIA

Ilepeyenn
HaumenoBanue JIUIICH3UOHHOI'0
ayJAUTOPHUI U OcCHaLIEHHOCTH AYAUTOPHH NPOrpamMMHOI0
Ne NoOMeleHn i IJis NOMeIeHU ¥ MOMeINeHNH 1151 o0ecreyeHus.
CaMOCTOATEJIbHOM CaMoOCTOSITeIbHON PadoThl PexBU3HUTHI
padoThI MOATBEPKIAI0NIET0
HOKYMECHTA
1. JTocka menoBast - 2 1IT.
2. Crobl 1abopatopHbie (pabouce MECTO
cTynenTa) Ha 20 Jen.;
3. PabGouee mecTo mpenoaaBarens — 2 ImiT.;
4. BerTsoxHBIe IIKAQH - 2 IT;
418 5. ObopynoBaHuUe IS IPOBEACHUS

401
yaeOHas ayqUuTOpHS IS
MPOBEJCHUS 3aHATUH
JICKITHOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIIOBBIX U HHIWBH-
2 IyaIbHBIX KOHCYIBTAIINH,
TEKYILEro KOHTPOJIS ¥
MIPOMEKYTOYHOU aTTECTAUU
("ABTO03aBO/ICKASI BBICIIAS
TKOJIa IKOHOMUKHU" T.
Hwxnwuit Hosropog,
yi.JIeckoga., 63)

1.Jlocka menoBas

2. PabGoyee MecTo mpenoaaBaTes

3. PaGoyee mecTo cTyzneHTa - 42 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)
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12. METOAUYECKHUE PEKOMEHJAIIUU OBYYAIOLIIUMCHA
ITO OCBOEHUIO JTUCHUITJIMHBI

12.1. OO6mue ™MeToaHYeCKHe PEKOMEHIAUMH Ui OOyYAIOIIMXCS IO OCBOEHHUIO
AUCHHUILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTUHN

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

Konrakthas pabora MokeT OBITh ayTUTOPHOM, BHEAYIUTOPHOM, a TaKKe MPOBOIUTHCS B
3JICKTPOHHOM WH(OPMAIMOHHO-00pa3oBaTenbHOM cpene yHuBepcutera (nanee - DHOC). B
Cly4yae TMPOBEJCHUSI YaCTU KOHTAKTHOM pabotsl mo aucuuriinie B DMOC (B COOTBETCTBUU C
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYJOEMKOCTh KOHTaKTHOM padoThl B DUOC skBUBajIeHTHA
ayIUTOPHOM padore.

[IpenonaBanue  AUCUMIUIMHBI  BENETCS C  NPUMEHEHUEM  CIEAYIOUIMX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTUMN:

-0aNIbHO-PEUMUH208a51 MEXHOI02Usl OYEHUBAHUA(NPU HATUYUL);

- KOIOKGUYM,

- KOHmMpOoIbHAsA paboma,

- mecm,

- omuem no 1ab6opamopHuIM paboma.

[lo uroram Tekylied ycHeBa€MOCTH CTYAEHTY MOJKET ObITh BBICTABJIEHA OLEHKA II0
MIPOMEKYTOUHOM aTTecTalluu B COOTBETCTBUU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIeHTHI,
BBITTOJIHUBIINE BCE 00s3aTENbHBIC BHU/BI 3AINIAHMPOBAHHBIX YUEOHBIX 3aHSATHH K MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTeCTallNH (IK3aMEHY).

PesyabraT 00yueHuss cuuraercsi cOPpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIIU
TEOPETUYECKOE COZEepKaHUEe Kypca OCBOEHO IMOJHOCThIO. [Ipu ycTHBIX coOeceoBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, ITOCIIEI0BATENIbHO, YETKO U JIOTUUECKU M3JaraeT yueOHbI MaTepuai; CBOOOJHO
CIpaBJsieTCs C 3ajjayaMH, BONPOCAMHM M JPYIrMMH BHJAAMHU 3a/laHHM, HCIOJIB3YET B OTBETE
JOTIONTHUTENIbHBIA MaTepuan. Bce mpegycMoTpeHHble paOouell yuyeOHOM mporpamMmon 3ajaHus
BBIMIOJTHEHHl B COOTBETCTBUU C YCTAaHOBIEHHBIMH TpeOOBaHUSIMU, CTYACHT CIIOCOOEH
AQHAJIN3UPOBATh IOJIyUEHHBbIE DE3YyJbTaThl, IMPOSIBISIET CAMOCTOATEIbHOCTh MPU BBINOJIHEHUU
3aJJaHUH.

PesyabraTr 00ydyeHusi cuuraercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €CllU
TEOPETUYECKOE COJIepKaHUe Kypca OCBOEHO MOJHOCThIO. [IpH yCcTHBIX coOeceJOBaHUAX CTYACHT
MOCJIEI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3jaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3a/ladyaMH, BOMPOCAMHM W JPYTMMH BUJAMH 3aJaHUM, TPeOyIOIIWX MPUMEHEHHs 3HAHUH; BCeE
MPEeayCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHsl BBITIOJIHEHBI B COOTBETCTBUH C
YCTaHOBJICHHBIMU TPEOOBAHUSMHU, CTYACHT CHOCOOCH aHAIM3UPOBAThH MONTYYCHHBIE PE3YIIbTATHI;
MPOSBIISIET CAMOCTOATEILHOCTD MIPH BBIITOJHEHUH 33/1aHUN

Pe3yabTaT 00yuyenus cuntaercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT NPU BBITOTHEHUN
3aJaHUl HE JAEMOHCTPUPYET 3HAHUN y4eOHOro marepuasa, JONMycKaeT OMMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBITIONHSACT 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHHH,
KayeCTBO BBINOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSIM, KAUYECTBO MX
BBITTOJIHEHUS OLIEHEHO YMCIIOM 0ajuIOB HUXKE TpeX MO OLEHOYHOH CHUCTeME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

12.2. MeToanyeckue yKa3aHus JJIs 3aHATHIA JIEKIIMOHHOT0 THIA

JICKITMOHHBIN KypC MPEaIoiaracT CACTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMAaTUYECKOT0 TUIaHa. B Xo/e NEeKIMOHHBIX 3aHATHI pacKphIBalOTCs 0a30BbIE BOPOCHI B paMKax
KKJIOM TeMbl JUCHUIUIMHBI (Tabmuna 4). O003HA4YarOTCs KIIIOYEBBIC ACMEKThl TeM, a TaKkKe
JENaloTCS aKIeHThl Ha Hawmboyiee CIIOKHBIE M BaKHBIC TIOJIOKEHUS HM3y4yaeMOro Marepuana.
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Marepuanbsl JIGKUMHA SIBISIOTCS ONOPHOW OCHOBOM JUISI TMOJATOTOBKH OOy4arommMxcst K
NPAaKTUYECKUM 3aHATHSM / 1aOOpaTOpHBIM pabOoTaM M BBINOJIHEHUS 3aJaHUM CaMOCTOSATENIbHON
paboThl, a TaKKE€ K MEpONPUATUSAM TEKYIIErOo KOHTPOJS YCIHEBAEMOCTH U IIPOMEXKYTOUHOU
aTTeCTalluy 110 JUCLIUILIMHE.

B xone neKUMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHUE Y4eOHOTO
MaTepuaia.

12.3. Mertoanyeckue yKa3aHHsi 10 OCBOEHHIO JHCHMIUIMHBI Ha JIaDOPaTOPHBIX
padorax

JIaGopatopHbie pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYACHTAM YMEHHS padoTaTh C
XUMHUYECKMMH PeareHTaMu, IoCy10i U MpuOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
NPOBOJUTH NEPBUYHbIC HAYYHBIE HCCieqoBaHUsA. B naboparopHbie pabOThl BBEJCHBI AJIEMEHTHI,
HOBBIINAIONINE MHTEpPEC CTYJACHTOB K HMM M MX II03HaBaTelIbHYIO aKTHBHOCTb. Hampumep, B
pabore "OmnpeneneHve MOJISIPHOM Macchl HKBHBAJEHTa MeTayia" ONpenensieTcs He TOJbKO
9KBMBAJIEHTHAas Macca (JIUTEpaTypHbI BapHaHT), HO U aTOMHas Macca Metama. B pabore
"Onpeneneane TemoBoro 3ddexra peaknmuu" TEIUIOEMKOCTh KaJIOPHMETpa OINPEACIAeTCS
METOAMYECKH OoJiee I'paMOTHO, YEM 3TO OINKCAHO BO BceX JIAOOPATOPHBIX HpakTukymax. s
TIOBBIIIICHUS TI03HABATEIILHOW aKTUBHOCTHU CTYJCHTOB U MPUOOPETEHUSI UMH TIEPBUYHBIX HABBIKOB
HAy4YHOTO HCCIEIOBaHMs, B 3TU KJAcCHYEeCKHe JIabopaTopHble PabOThl BBEAEHBI 3JIEMEHTHI
HAy4YHOT'O UCCJIEI0BaHUs, KaK-TO:

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

0) OOBSICHUTH NPOTEKAHUE OJHON PEaKLUWU M HE MPOTEKaHHWE PYTOi, Ha TIEPBBIA B3I
oJ00HOH, peakIuy;

B) TpecCKa3aTh MPAKTHUECKOE 3HAYCHHE TOW WM MHON pPEaKIUH, COMPOBOXIAIOLICHCS
HEOOBIYHBIM 3 (HEeKTOM, U T. 1.

[ToAroToBKy K Kaxkao 1abopaTOpHON paboTe CTYAEHT JIOJKEH HadaTh C 03HAKOMJICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpaxaeT copep KaHue MpeiIoKEHHON TEMBI.

[locne BbIMOTHEHMS Kaxa0i JlabopaTopHOW pabOThl CTYAEHT O(OpMIISET OTYET, B
KOTOPOM YKa3bIBAalOTCS II€TM palboThl, XOA pabOThI, JAeTCs PUCYHOK M OMNMCAHUE YCTAHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BHIYACICHUS M BHIBOIBL.

[Tpu ouleHuBaHMM 1a00PATOPHBIX PabOT YUUTHIBAETCS CEAYIOLIEe:

- Ka4eCTBO BBINIOJIHEHHSI JKCIIEPUMEHTAIBHO-TIPAKTHYECKOW YacTH paboThl |
CTETIeHb COOTBETCTBHSI PE3yIHTATOB PAaOOTHI 3alaHHBIM TPEOOBAHHSIM;

- Ka4ecTBO 0(OpMIIEHHsI OTUeTa Mo padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IPH 3aLIUTE PAOOTHL

12.4. MeToauuyecKue YKazaHud 10 OCBOCHHMIO /JUCHMIUVIMHBI Ha 3aHATHAX
CEMHUHAPCKOro Tuma

[IpakTHyeckue 3aHATUS HaNpaBlIeHbl Ha (POPMUPOBAHNE HABBIKOB PELICHUS NMPAKTHUECKUX
3aja4, TPUMEHSS TOJNYyYCHHBIE TEOPETHUECKHE 3HaHUS, a TaK)KE€ HABBIKOB CaMOCTOSTEILHOM
paboThI 1O/T PYKOBOZCTBOM NPENOaBaTes.

Ha npakTtudecknx 3aHSATHSIX MPOBOIUTCS PEIICHHE PACUETHHIX 3a/1a4 W YIPaXKHCHUH B
npoiiecce MpopaboTKU Haubosee CIOKHBIX TEOPETHUECKUX BOINPOCOB. DTO MPOBOIATCS B TPEX
dbopmax:

1. ycTHBIH onpoc CTYACHTOB 110 KOHKPETHOM TeMaTHKe MPaKTUYECKOT0 3aHATHS;

2. pelieHue ¥ 00bSICHEHHE TUIIOBBIX 33/1a4 10 JaHHOH TeME;

3. camocTosiTenbHas paboTa CTYJCHTOB C MCIIOJIb30BaHUEM y4eOHBIX MOCOOMH, JTEKIMNA U
KOHCYJIbTAllMH MPEIo1aBaTels IPU BHIIOJHEHUH UMU KOHTPOJIbHBIX 3aaHUH.
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12.5. MeToanyecKue yKa3aHHUs 10 CAMOCTOATEIbHOI padoTe 00y4yaromuxcs

CamocrosTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4YaroIIEerocs K ayIuTOPHBIM
3aHITHSIM ¥ MEPOIPHUATHIM TEKYIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAIMH 10 M3y4aeMOu
TUCHUIUIMHE. Pe3ynbTrarthl 3TOW MOATOTOBKH MPOSBISIOTCA B AaKTUBHOCTU OOydYaromierocs Ha
3aHIATHSIX UM B KayeCTBE BBIOJIHCHHBIX MPAKTHYECKUX 3aJaHUi W JApyrux (OpM TEKYIIEro
KOHTPOJISL.

[Ipu BBIMONHEHUH 3aaHUN JUISI CAMOCTOSATEIHHOUW PabOThI pPEKOMEHAYETCS MpopadoTKa
MaTepUaAJIOB JICKIIMH MO KaXKIOW NPOMACHHONM TeMme, a TakKe H3y4YCHUE PEKOMEHIyeMOM
JUTEPATypBl, IPEACTABICHHON B pa3jene 6.

B mnporecce camocTosTenbHOW pabOThl MPU W3YUYEHUU TUCIHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CICHUATH3UPOBAHHBIX AYJUTOPHUSIX ISl CAMOCTOSITEIBHON pabOThI
(ykazano B Tabum. 11). B aymutopmsx wumeercs JocTyn 4epe3 HHGOPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «MHTEpHET» K JIEKTPOHHON WMH(OPMAIMOHHO-00pa30BaTEIIbHON
cpene ynusepcutera (QMOC) u sanekrponHoi 6udnauoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC PACIIONIATalOTCsl y4eOHbIE W Y4eOHO-METOJAMYECKHE MaTepuaibl, KOTOPhIE MOTYT OBIThH
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUEHUU AUCHUTIINHBIL.

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

12.6. MeToanyeckune yKa3aHus /il BbINOJHEHUSI KOHTPOJILHBIX padoT

[Ipu u3ydyenun kypca « XUMHHU» OPOBOIUTCS 6 KOHTPOJIbHBIX paboT (B TOM 4HUCIE JIBE
IIPOBEPOYHBIC PAOOTHI IO CTPOCHUIO aTOMa U EPUOTUIECKAM CBOHCTBAM).
B koutponbHyto pabory Ne 1 mo paszmeny ABa BXOAST BONPOCH MO XMMHYECKOM

TepMoJMHamMMKe: BapuaHT 1 - 28 (mo BeIOOpYy IpenojaBaTelnsi) U3 METOIWYECKHUX YKazaHUM:
I''H.bopucosa, A.B. bopucos, O0.B. barranosa, B.K. OcmanoB OCHOBHbBIE 3aKOHOMEPHOCTH
npotekanusa xumudeckux peakiuii. H.Hosropox, HI'TY um. P.E. Anekceesa. 2015. — 49 c.

B xouTponbHyto paboty Ne 2 (pa3gen 3) BXOAAT BOINPOCHI MO CIEAYIOIIUM TEMaM:
CKOpPOCTh XMMHUYECKHUX pEakiMii, XMMH4Yeckoe paBHoBecue: BapuaHT 1 — 28, 1-27 (mo BbeIOOpY
npenogasarens) U3 mMeroaudeckux ykasanuil: I.H. bopucosa, A.B. bopucos, FO0.B. batranosa,
B.K. OcmanoB OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUs Xumuueckux peaknuii. H.Hosropon,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xontponbHyto paboty Ne 3 (paszmen 4) BXOIAT BONPOCHI MO CIEAYIOIIUM TEMaM:
CHocoOBbl BBIPRKEHUS KOHLIEHTPALMM PAacTBOPOB; pPEaKUUMUd HOHHOrO oOMeHa, ruapoius, pH
pactBopoB u [IP: Bapuant 1-30 (mo BeIOOpY IperojaBaTensi) U3 METOJMYECKUX yKa3aHui: A.B.
bopucos, A.J[. CamconoBa, I'.H. bopucoBa KoHTposbHBIE 3aJaHusi 1O TEME pPacTBOPSI.
H.Hosropox, HI'TY um. P.E. Anekceena. 2017. 14 c.

B xonTponbHyto paboty Ne 4 (pazzmen 5) BXOIAST BONPOCH MO TeMaM: OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH, SIEKTPOAHbIE MOTEHINAIbI, ypaBHeHue HepHcTa, ranpBaHnyecKkue
DIIEMEHTHI, JyeKTponu3: BapuanThl 1-30 (Mo BBIOOPY mpemomaBaTens) W3 METOIUYECKUX
ykazanuii: T.B. Ca3zonteeBa, A.Jl. CamconoBa Xumus. KOHTpoIbHBIE BOITPOCHI O OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIM CHCTEMaM U KOPPO3UM METAUIOB [UIsl CTYACHTOB HEXMMHMUYECKHUX
cnernmansHoctei. H. Horopon. HI'TY um. P.E. Anekceesa. 2007.17 c.

B konTponeHyto padoty Ne 5 (1 u 2 npoBepouHble paboThI IO pasjieny 6) BXOAAT BOIPOCH
no crpoeHue atoma u Ilepuoguueckomy 3akony um. .M. MenneneeBa: 3aganue 1- 25 (mo
BBIOOpY TIpenojiaBarenis) u3 Meroaudeckux ykazanuii: JI.LA. CmupHoBa, JK.B. Mamynesuu, . A.
[TanuueBa, ['.®. Bomoawn, JI.LH. Yertsipbok, C.B. KpacHomyOckas. Ctpoenue artoma. H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.
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B xonTponpHyO padoty Ne 6 (pazaen 7) BXOASAT BOMPOCHI MO XUMUYECKON CBSI3H: 3a7adya
1-29 (mo BeIOOpY mpenoaaBatenst) u3 Meroandeckux ykasanuid: O.H. Kosanea, T.B. Ca3onTheBa,
A.Jl. CamconoBa Ctpoenne atoma. Xumuueckas cBsa3b. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

13. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUSA ANCHUITJIMHBI

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

Bonpocel, nHAMBUAYaIbHBIE 3aJaHUSI U 33]1a4M [IPEICTABICHBl B METOJUYECKUX YKA3aHUAX
K IPAKTUYECKUM U JJabopaTopHbIM 3aHsaTusaM [3.1 — 3.13], mpeacraBneHHbIX B 1. 8.3.

Ilpumepvt munoswvix 3a0anuil:

13.1.1. TunoBbIe 3a1aHNUsI K MPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM
3anstue Ne 6 (1,5 yaca)
OKHCIUTEIBHO-BOCCTAHOBHUTEIbHBbIE peakiuu. Pemenne 3agau

1. CamocrosiTenbHOE pelieHHe 3aaad (10 HMHIMBHIYaJbHOMY BapHaHTy) Ha TeMy
«OKHUCITUTEIBHO-BOCCTAHOBHUTENIbHBIC peakium» (10 BBIOOPY IMpEnojaBareliss U3 METOIUYECKUX
yKa3aHU K Ja0opaTOpHbIM W mpakTudeckuM 3aHstusMm: CamconoBa A.Jl.,, Tamxkun A.JL,
CasontbeeBa T.B. «OkucnurtenbHo-BoccTaHoBUTENbHBIE peakuun» H. Hosropog, HI'TY um. P.E.
Anekceesa. 2012. 36 ¢.)

THUITOBBIE 3AJIAY:

1. Ompenenute BO3MOXXHOCTH CAMONPOMU3BOJIBHOIO IMPOTEKAHHWsI pPEAKUUU TMpHU

CTaHJAPTHBIX YCIOBHSAX
2KMnO4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0

2. Omnpenenute BO3MOXHOCTh CaMOIIPOM3BOJILHOTO TPOTEKAHUS PEAKIUU  IIPH

CTaHJAPTHBIX YCIOBHSAX
2KMnQO4 + 16HBr = 2MnBr; + 5Br; + 2KBr + 8H,0

3. Ompenenure BO3MOXHOCTb CaMONPOHM3BOJIBHOIO  TMPOTEKAHUS pEeakluu MpU

CTaHJAPTHBIX YCIOBUAX
2Fe0,” + 8H" + 2Br — Fe®' + Br, + 4H,0

4. Ompenenute BO3MOXHOCTh CaMOIPOU3BOJIBLHOTO TIPOTEKAHUS PEAKIUU  TIPH

CTaHJAPTHBIX YCIOBHSAX
AsO,* +2H,0 + 2I' = AsO, + I, + 40H
5. BeruncnuTe KOHCTaHTY PABHOBECHS PEAKIIHA
2KMnO, + 10FeSO,4 + 8H,S0O,4 = 2MnSO, + 5F92(SO4)3 + K»,SO4 + 8H,0
6. Onpenenurte HanpaBiIeHUE PEAKIIMU IPU CTAaHAAPTHBIX YCIOBUAX
2KMnQO4 + 5H,S + 3H,S04 = 2MnS0O;4 + 2S + K,SO4 + 8H,0

7. MeTooM HMOHHO-3JIEKTPOHHBIX ypaBHEHHUU moadepute K03()PUIUEHTHI B CIeIyIOMUX

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUAX. YKaKUTE OKHCIUTEIb M BOCCTAHOBUTENb. Kakoil

W3 DJIEMEHTOB OKHCIISIETCS, KaKOil BOCCTaHABIINBAETCS ?
1)A| + KyCr,07 + H,SO4— Alz(SO4)3 + Cr2(804)3 + K»,SO,4 + H,O

24



2) Al + KMnQO4 + H,SO,— Alz(SO4)3 + MnSO, + K,SO, + H,O

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

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

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

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

7) FeSO, + KCIO3 + HzSO4—>F€2(SO4)3 + KCI + H,0O

8) KNO, + K>,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO,4 + H,0O

9) MnO, + O, + KOH— K,;MnO,4 + H,O

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

11) H,S + KyCrO7 + HaSO4— S + Crp(S04)3 + K, SO4 + H0O

12) H,SO3; + HIO3— H,SO,4 + HI

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

14) KMnO,4 + KBr + H,SO4 — MnSO, + Br, + K;SO4 + H,0

15) SO, + KMnO4 + H,O — KyS0O4 + MNO;, + HSO4

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

17) MnO, + H,SO4— MnSO, + O, + H,O

18) FeSO4 + KMnO,4 + H,SO4 — Fez(SO4)3 + MnSO, + K,SO, + H,O

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

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

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

22) P + HNO3 + H,O — H3PO,4 + NO

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

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

25) I, + KOH — KI + KIO3 + H,0

26) KIO3 + H,0O5 + H,SO4— O + 1, + K,SO4 + H,O

27) Al + KOH + H,0 —K[AI(OH)4] + H;

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

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

30) SNCl, +FeCls — SnCl, + FeCl,

8. MeTromoM >IIEKTPOHHO-HOHHBIX YPaBHEHUH COCTaBbTE IOJIHBIC YPABHEHUS PEaKIIH,
YUYUTBIBAA, UTO UJIM OKHUCIIMTECIIb, NJIX BOCCTAHOBUTCIIb SABJIAIOTCS TAKKE U CpeHOﬁ. O6OCHyI>’ITe Ha
OCHOBAHHMU CTAHAAPTHBIX OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX IMOTCHIHUAJIOB BO3MOXHOCTDH
MMPOTCKAHUSA JAHHBIX peaKLII/Ii/'I.

1) K1 + H,SO4/xkon1/— I, + H,S + K»,SO,4 + H,O

2) KBr + H,SO4/kon1/— Bry + S + K»,SO,4 + H,0

3) NaBr + H,SOg4/xonm/— Br; + SO, + Nap;SO4 + H,0

4) Mg + H,SO/xoun/— MgSO4 + S + H,0O

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

6) Cu + H,SO/xou1y— CuSO,4 + SO, + H,0

7) Ag + H,SO4/koH1/— Ag2804 + S0, + H,0O

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

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

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

11) HCl/koun/ + CrO3 — Cl, + CrCl3 + H,0

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

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

15) Cu,0 + HNOz— Cu(N03)2 + NO + H,0

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

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

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

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

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

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

22) Zn + HNOz;— Zn(N03)2 + NO + H,0O

23) Mg + HNOg/OlIepra36./—> Mg(NOg)z + NH4sNO3 + H,O

24) Fe + HNO;— FC(NO3)3 + NO + H,0O

25) S + HNO3;— H,S0O4 + NO

26) H,S + HNO3— S + NO, + H,0O

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

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

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

30) KsS + HNO3;— S + NO + KNO3 +H,0

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

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

2) Fe? + ClOg + 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, + MnO4 + H" — O, + Mn*? + H,0

7)I"+NO; +H" — I, + NO + H,0

8) Br + Cr,0, + H" — Cr*+ Bry+ H,0

9) I +H,0, + H*— I, + H,0

10) Cl, + OH™ — CI + ClO3 + H,0

11) HoS + MnOg + H* — S + Mn™ + H,0

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

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

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

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

16) Brz +OH — Br + BrO3’+ HZO

17) Sn*? + BrOz + H" — Bro+ Sn**+ H,0

18) Cu+NO3 +H" — Cu** + NO, + H,0

19) Cr,07” + H* + Fe™? — Cr"*+ Fe™® + H,0

20) Br + MnO; + H* — Bry + Mn*? + H,0

21) Pb++NO;z +H* — Pb *? + NO + H,0

22) Mn*? + ClO3 + OH™ — MnO4* + CI'+ H,0

23) Bi + NO3 + H' — Bi** + NO + H,0

24) Cr,07 + 1 +H" - Cr*" +1, + H,0
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25) CrO, + Br, + OH'— CrO4* Br + H,0

26) SOs* + Ag" + OH™ — SO, + Ag + H,0

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

28) MnO; + I + H" = I, + Mn?* + H,0

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

13.1.2. TunoBbIe 3a1aHus 1151 JIAOOPATOPHBIX PadoT
JlaGopaTopHoe 3ansiTue Ne 1 (2 yaca)

CxopocTh XMMHYECKOIl peakuMu U XUMH4YecKoe paBHOBecHe.
THUITIOBBIE KOHTPOJIBHBIE BOIIPOCHI:

1. Uro Ha3bIBaeTCsl CKOPOCTHIO XUMHYECKOM peakiuuu? B Kakux eauHUIAX OHa
usMmepsercs?

2. Kak 3aBUCUT CKOPOCTh XMMMUYECKON PEAKLMU OT KOHLEHTPALMK PEarupykoLIiX BEIIeCTB
JUISL CJIOKHBIX pPEeaKIUii?

3. Hanumure KMHETUYECKOE YpPAaBHEHME HJI1 TOMOI€HHOM peakuuu. OT 4ero 3aBUCUT
KOHCTaHTa CKOPOCTH XUMUYECKON PEaKIUU?

4. Yro Ha3bIBalOT NopsAakoM peakuuu? Kak sKCIEepUMEHTaIbHO ONPEAEISIOT HMOPSAIOK
peaKIiu Mo JaHHOMY BEIIEeCTBY?

5. Or xakux (aKTOpOB 3aBUCUT CKOPOCTb XHUMHUYECKOW pPEAKIUU B TIETEPOrEHHBIX
cucremax?

6. Kak 3aBucuT ckopoctsb peakuuu ot temmeparypsl? [Ipasuno Bant-I'odda.

7. Yto Takoe kaTanuzatop? KakoB MexaHu3M JeHCTBUS KaTanu3aropa?

8. @aKTOpBI BIUAIOLINE HA TOMOTE€HHBIN U FE€TEPOreHHBIN KaTanus?

9. Kakue peakiiuy Ha3bIBatOT 0OpaTUMBIMU U HEOOPATUMBIMU?

10. YTo Ha3BIBAIOT COCTOSTHUEM XUMUYECKOTO PaBHOBECHSI?

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

12. Yto Ha3BIBAIOT KOHCTAHTOM XUMHUYECKOTO PaBHOBECHS?

13.1.3. TunoBbie BONPOCHI (3a1aHKs) 1JIsl YCTHOT0 (MMCbMEHHOI'0) ONpoca
JIEKIIUS Ne 4. OcHOBHBIE 3aKOHOMEPHOCTH XMMHU4YeCKOil kKnHeTuKkH. CKopocTH
XHMHYECKHX peaknuii. 3aKoH aeicTByOIMX Macc. CTaauiiHOCTh U NPAJIO0K XUMHUYECKOH
peakuuu. Biusinue TeMnepaTypbl Ha CKOPOCTh peaKLuil.
TUIMIOBBIE BOIIPOCHI JJs TPYHNIIOBOI'O OBCYXIEHHUS HA
JIEKIIMOHHBIX 3AHATHUSAX:
1. UYro Ha3pIBaeTCA  CKOPOCTHIO XHMHYECKOM peakuuu? B Kakux eIuHHIaX OHa
u3Mepsercs?
2. Kak 3aBHCHUT CKOPOCTh XUMHUYECKOW PEAKIIUU OT KOHIICHTPAIIUU PEearupyrOIINX BEIIeCTB
JUTSL CIIOKHBIX peakuuii?
3. Hanummure KUHETHYECKOE YpaBHEHHME JUIsl TOMOI€HHOM peakiuu. OT 4ero 3aBUCUT
KOHCTaHTa CKOPOCTH XUMHYECKON peakiuu’?
4. Yto Ha3pIBatOT MoOpsAakoM peaknuu? Kak sKCIIEpUMEHTAIBbHO OMPEICNISIIOT MOPSIOK
peakLMy 10 JaHHOMY BEIECTBY?
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5. Or xakux (aKTOpOB 3aBUCHT CKOPOCTh XWUMHUYECKOW pPEaKIUHW B T'ETEPOTCHHBIX
cucremax?
6. Kak 3aBucut ckopocth peakiuu ot temrepatypsi? [Ipasuino Baut-I'odda.

13.1.4. TunoBbIie TeCTOBLIE 3a0aHUA
Tema «OCHOBHBIE MMOJIOKEHHSA, JIEMEHTHI XHMHYECKOH TEPMOJIMHAMMKH M TeTJIOBbIE

3¢ dexThl XUMHUYECKUX PeaKIri»
1. TemuoBo# 3P QeKT peakuu XapakTepru3yeTcsi U3MEHEHHUEM
1) sHTpONINY;
2) SHTAJBIIUN;
3) NOBBILIIEHHEM TEMIIEPATYPHI;
4) BHyTpeHHEH YHEPTHH.
2. Peakuus nmporekaer caMOINPOU3BOJILHO B MPSMOM HAIIPaBICHUHU, €CIIU
1) AH<O;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpomus ABISIETCS XapaKTEPUCTUKOM
1) TEemIOTHI CUCTEMBI;
2) Oecniopsiika CHCTEMBbI;
3) NOTEeHIMANbHON YHEPTUH CUCTEMBIL;
4) nBUXKEHUS MOJIEKYJI.
4. TemnoBoil 3pPexT peakluy 3aBUCUTE OT
1) TemnepaTypbl OKpyKaroleil cpeabl;
2) naBlEHUS B CUCTEME;
3) HaYaJbHOI0 M KOHEYHOI'0 COCTOSIHUS CHCTEMBbI;
4) myTH NPOTEKAHUS PEaKIUH.
5. B xoxe peakuuu NpoucxoauT BbIJIENICHHE T'a3a — CUCTEMA PACIIMPSIETCs, IIPU 3TOM €€
1) suTpornus ymensbinaercs (AS<0);
2) suTanbnus yBenuuuBaercs (AH>0);
3) surponusi Bo3pacraet (AS>0);
4) BHyTpeHHss1 dHeprus ymenbinaetcs (AU<O0).
6. Jlnst kako# peakimu ASxp >0?
1) CaCO3 (k)=CaO(k)+ CO,(r);
2) 2S0; (r)+ O3(1)=2S03(T1);
3) Ix(r)+ Ha(r) = 2HI(1);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peaknus mpoTekaeT caMOIPOM3BOJBHO IPU TeMreparype Huxke paBHoBecHou ( T<T)), B
ClIy4ae eciu
1) AH<0, AS<O0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakums mpoTekaeT CcaMONpPOM3BOJIBHO TIPH TEMIIEpaTypax BbIIIE TeMIepaTypbl
paBHOBECHS B CIIydae eciiu
1) AH>0, AS>0;
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2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, peaKIlHsi HE BO3MOXKHA IPH JIFOOOH TeMIlepaType B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<0.
10. Peakuust mpoTeKkaeT caMONPOU3BOJIBHO MPH JIF000H TeMIIepaType B CiIydae
1) AH<0, AS>0;
2) AH<0, AS<O0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuus sBisieTcst 3K30T€PMUYECKOH, €Cln
1) AH<O0;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peakuust mpoTEKaeT ¢ MOTJIOIIEHNEM TETIIa, €CIN
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cucrema HaxoAUTCSl B pABHOBECUH, €CIIN
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTeMbl MOBBIILIAETCS MPU
1) KoHIIeHCaluu napa;
2) KMTIEHNH KUJIKOCTH
3) KpUCTAJIM3AIMHU )KUKOCTH;
4) ocaxXJICHUH.
15. DHTponuUs CUCTEMbI YMEHbIIAeTCs MPU
1) kpucTaaIM3anum;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpEHHH.
16. Peaxnus mporexaer no ypasHenuto 2 HCly) + Cagy = CaClyy) + Hagy. Cxombko moneit
HCI Bcrynmino B peakuuto, eciu Boienuinoch 152,88 k/Ix Tera?
1) 1 mop;
2) 0,25 MoJb ;
3) 0,5 Mob;
4) 1,5 MoB.
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17. DuTanenus oopazoBanus FeO cocrtaBuser -265 kJx/mMonb. CKOJIBKO TeIJia BBIASITUTCS,
eciu obpasyercs 144 T okcupa xemnesza?
1) 132,5 xJIx;
2) 530 x/:x;
3) 677 xx;
4) 488 xJIx.
18. Cormacno 1 cnencTBuro 3akoHa ['ecca TemmoBoi 23GdeKT peakiuu
Fezo3(K) +3 CO(F) =2 FE(K) +3 COz(r) paBeH
1) AH xp = - 240,18 x/Ik;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4) AH%p = - 226,9 kJ[x.
19. Durponus cucremsl B xoze peakiuu Na,COs = NayO() + COy(ry yBennuuBaercs, T.K.
1) oOpa3yercs ras;
2) peakiusi CaMOIPOU3BOJIbHAS;
3) oOpa3zyercs OKCU HATPHS;
4) oOpa3yroTcs 1Ba OKCUJA.
20. Onpenenute Temn10Boi 3¢ ekt cropanust KUAKOro CSyx 10 00pa3oBaHUs Ta3000pa3HBIX
CO;z u SO3.
1) - 602 x/Ix;
2) 635,2 xJIx;
3) — 635,2 k]JIx;
4) 602 xJIx.
21. PeakmmssNO(r) + Oy(r) =2NOa(r) mnpu cTaHZAPTHBIX YCIOBUSX TMPOTEKAET
CaMOIIPOU3BOJILHO B MPSMOM HAMpaBICHHUH, T.K.
1) AG =-107,31k/1x;
2) AGxp = - 58,2 xJIx;
3) AG = 54, 2 x]Ix;
4) AG= 58,2 xJIx.
22. Peakuus C(rpagur) + COz(r) = 2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AGOXp =-2574 x]Ix;
2) AGOXp =257; xJIx;
3) AG’xp = 120,2 k/Ixk;
4) AG%p = -120,2 kJIxk.
23. Peakius aBisieTca SHIOTEPMUYECKOM, €CITU
1)AH<O0;
2) AG<0;
3) AH>0;
4) AS>0.
24. Tlomydyenue nuHka uaet no peakuud ZNOw) + Cupagur)y = ZNw) + CO(py. Cronpko Temna
MOTJIOTUTKCS, PU oOpa3oBanuu 1 T uHKA?
1) 3700 xJIx;
2) 1500 xIx/monb;
3) 3700 xIx/mob;
4) 3,7-10°k k.
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25. Ilpu oxucnenun 10,8 T cepebpa Bwimenmnochk 1,58 kJ/Ix Terura. Haiitu sHTamenuio
obpa3oBaHus OKcHa cepedpa AH006p(AggO).
1) — 20,5 xJI>x/Mo0b;
2) 31,6 xJIx;
3) - 31,6 k/Ix/Mo01b;
4) 44,8 xJIx .
26. DHTANBIUS 00pa30BaHUS aMMHAKa (AH006P(N Hs)) cocraBnsier — 46,19 x/[x/mons. Kakoii
00beM a3oTa (H.y.) BCTYIUT B peakiuio, eciiv Boiaenurcs 18,41 k/[x TermnoTst?
1) 4,46 x;
2) 4,46 M,
3) 3,98 m;
4) 4,46 mo.
27. Onpenenute n3MeHenue >Heprun ['nb66ca peakuun CHapy + lory = CHalo + Hly pu
CTaH/JapTHBIX YCIOBHIX. BO3MOXHO 71 IpOTEKaHUE peakiuy (CT.y.)
1)AGoxp= 39,49k /I:x, HEBO3MOKHO;
2) AGOXp = - 39,49 kJI>x, BO3MOXHO;
3) AG%xp = - 43, 8 kJ[5/MOIIb, BO3MOKHO;
4) AG%kp = 45,5 kJIK, HEBO3MOXKHO
28. Omnpenenure u3MeHeHue sHepruu ['MOOca M HampaBieHHE NPOTEKAHUS PEAKIMH IPU
cTaHAapTHBIX yelnoBUSIX. MNOyy + 2Cpagur) = MN + 2 COp.
1)AGoxp= 192 k/I:x B 00paTHOM HaNpaBJIEeHUMH;
2) AGOXp =— 192 x/Ix, B IpsIMOM HaIlpaBJICHUN;
3) AGOXp = 384 x/[>x/Mo11b, B IPSIMOM HaIlpaBlICHUH;
4) AGoxp =—259 x/Ix, B psIMOM HalpaBJICHUU.
29. Peakmus npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COy. Onpenenure
M3MEHEHHE YHTPONNH TpH cT.y. OGBICHHTE XapakTep m3MeHeHmns AS’xp.
1) ASOXp = 360,82 Ix/K; yBeamuuBaercsi, T.K. BblJeJIsieTcs ras;
2) ASOXp = 360,82 JIx/K-Monb yBenuuuBaeTcs, T.K. 00pa3yercst KpeMHHUIA;
3) ASOXp =-360,82 JI)x/K ymensbIaercs, T.K. 00pa3yrorcst 60iee mpocThle MOJIEKYJIbI;
4) ASPxp =0 JI/K He H3MEHSIeTCs, T.K. He H3MCHSETCS KOTHUYECTBO BEIIECTBA B XO/IE
pEaKINH.
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13.1.5. TunoBsble 3a1aHus 1JIs1 KOHTPOJIbHOI padoThI

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

3AJTAHHME 1

1. CoctaBuTh IEKTPOHHYIO (OpMYIy aToma ceneHa. Mcxoast u3 aneKTpoHHOU (HOpMYIIHI,
OIpENIeNIUTh MOJI0KEHUE CelIeHa B IEPUOANUYECKON cucTeMe (IIepruo, rpynily, MOArPYyIILy).

2. PacmipenenuTh BaJeHTHBIE 3JEKTPOHBI HEBO30yKAeHHOro aroma ceineHa mo AO u
yKa3aTh Ul HUX 3Hau€HMsI KBaHTOBBIX uucen. Kakum Oyner pacnpeneneHue 351ekTpoHoB o 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 HampaBJiCHHE TUIOJIBHBIX MOMEHTOB CBsi3eil B Mousiekyne H,Se. Byner mm
MOJIEKYJIa IOJISIPHOM?

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

3AJAHUE 2

1. CocraButh 31EKTPOHHYIO (DOpMYIly atroma yriepojia B OCHOBHOM U BO30Yy>KIEHHOM
cocrosHusax. Jns AO  HeBO3OYXIEHHOrO aromMa ONpENelIuTh  KBAaHTOBbIE  YHCIA,
XapaKTEepU3yIOIIHE 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 coenuHennn CO,? Yemy paBeH
BaJICHTHBI YTOJ CBSI3U B JAHHOM MoJieKyie?

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 3JIEKTPOHHOE CTPOCHHUE MOJIEKYJISIPHOTO MOHA
0," PaccunTtath HOpPSIOK CBA3M.

3AJIAHHUE 3

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

2. CKOJBKO KOBAJEHTHBIX CBsi3ed, OOpa30BaHHBIX IO OOMEHHOMY M JIOHOPHO-
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 rubpuamzammu AO Oepwuist umeer Mecto B Monekyie 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 MerauioB Be—Ba?

6. Ha ocnoBanuu metoga MO onucats 3J€KTPOHHOE CTpOEHHE YacTUIlbl 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 (popmysie OOBICHUTH MOJOXKEHHE Oopa B MEPHOJHUECKON CHUCTEME
(mepuon, rpyImiry, HOATPYIIY).

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

4. Kakoit Tun rubpugmsanuu AO 6opa umeer mecto B coenuHenusx BCl3? 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. Hamucatp s51eKTpoHHYI0 (hOpMYITy aToMa a30Ta, ONpPEACIUTh KBAHTOBBIEC YHCIa,
XapaKTepU3yIOIUe BaJICHTHbIE OPOUTAIH.

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

3. CKOJbKO KOBAJICHTHBIX CBSI3€H MO0 OOMEHHOMY M JIOHOPHO-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 merona MO omnucaTh 371eKTpoHHOE cTpoeHue Mousekysbl No. Kaxumu
MarHUTHBIMHU CBOMCTBaMHU 00J1aJJaeT 3Ta MOJIeKya?

3AJJAHMUE 6

1. Hanmcarb saekTpoHHYIO Qopmyny aroma kuciopoga. Ilo amekrpoHHON Gdopmyre
OTIPENIETTUTh MECTO €r0 B MEPUOJUYECKON CUCTeMe (Tpymiy, MOATPYIIY, MePUoa) U KBAaHTOBBIC
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
KHCIJIOPOJIa B JAHHBIX MOJIEKYJIaX.

4. Onpenenuts Tun rudpuanzanuu  AO kuciaopona B MoJjieKyse BoAbl. byaer nu nannas
MOJIEKYJIa TOJISIPHOM?

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

6. Ha ocrHoBanuu Meroga MO onuiuTe 351eKTpOHHOE cTpoeHue Mosekyibl 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 psaay 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 npocTpaHcTBeHHYIO CTpYKTYpy MMeeT Mojekyiaa MgCl,? OtBetr 060CHOBATS.

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 aqrOMUHHS W €ro WoHa. [lo amekTpoHHOMH
dbopMyIie OMpeneNuTh MECTO €ro B MEePUOJUYECKON cucteMe (TpyIy, MOATrPYIIy, MepUuoa) U
KBAaHTOBBIC YMCJIA JIJIs1 BAJIGHTHBIX OpOUTAaJIeH.

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

3.Yka3zaTh HampaBJiICHHUE TUIOJHLHBIX MOMECHTOB CBSI3€H B MOJIEKYJIC XJIOPHIA ATFOMUHUS.
Onpenenutb, OyIeT JIM OHA MOJISIPHOM.

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

5. Pacnionoxkute cnenyromue monekynsl: BCly 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
coctoaHusAX. Ilo »anexTpoHHON (opmMyne onmpenenuTb €ro MECTO B IMEPUOAUYECKOM 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. Ykazats tun rubpuansanuu AO B Mosekyie SiHy. Jlate cxemy nepekpbianus AQO.

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 MOJeKyIbl C; .

3ATAHHME 10

1. Hanucatps anektpoHHyto ¢opmyiny aroma ¢ocpopa B OCHOBHOM U BO30YKIEHHOM
coctosHusAX. [lo anekTpoHHON (opMyse OmpeneNuTs MECTO €ro B IMEPHOAMYECKOH cUcTeMe
(rpynny, HoArpymiy, N€pUoa) U KBAaHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTalIeH.

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 coequnenuu PHs, POC13 umeet mecto rubpunuzamust AO docdopa? Ykazarhb
TUI TUOPUIU3AIIH.

5. Bynyt i nonsipabiMu Mosexyisl PCls, PH3?

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

3AJIAHHUE 11

1. HamucaTh 5J€KTpOHHYIO (OpPMYILy aromMa cepbl B OCHOBHOM U BO30YXICHHOM
cocrosiHUsX. Kakne cTeneHn OKUCIIEHUSI MOXKET TPOSIBIISITH Cepa B COCMHEHUSX ?

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

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

4. Yka3zaTpb HampaBJ€HHME IHUIOJBHBIX 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'. OtBer 000CHOBATS.

6. Ha ocHoBanuu Metoaa MO onucath 3j1ekTponHoe ctpoenue 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, IEPUOA) U KBAHTOBBIC YKCIIA JJIi BAJICHTHBIX OpOHUTAaJICH.

2. [IpuBecT CTPYKTYpHBIC (GOPMYJIBI M ONPENSIUTh cTerneHn okucienus xiopa B HCIO,
HCIO,, HCIO3, HCIO,, CI,0.

3.0npenenuTh THII THOPUIU3AIMY BaJICHTHBIX opOuTaneii xiaopa B mosiekyie HCIO. Byner
JIM JaHHAsi MOJIEKYyJ1a MOJISIPHOM?

4 Kakyro npocTpaHCTBEHHYIO CTPYKTYpy umeet 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 nepexose oT Nep' x Ne,?

3AIAHHME 13

1. Hanucare 31eKTpoHHYIO (GoOpMyily aroMa Kajiplus W ero uoHa. [lo anexkTpoHHOM
dopMyJie ONpeneauTh €ro MECTO B MEPUOAUYECKON cucTeme (rpyniy, HOArpyIIy, NEepUoa) U
KBAaHTOBBIC YMCIIA JUISl BAJICHTHBIX OpOUTAaseil.

2. Kak u3MeHsiercsi MOJSPHOCTH U 0N KOBAJICHTHOM cBsi3M B coeauHeHusx 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. Bo3moxHO 11 B3aumojelcTBue 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 ssekTpoHHoe crpoenue Monekynsl CO. Kakumu
MarHUTHBIMH CBOMCTBaMU 00J1a1a€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, HoArpymmy, N€pUoA) U KBAaHTOBBIE YKCIIA JJI1 BAJIEHTHBIX OpOUTAaJICH.
3. Kak uzMeHsieTcsi NOJSAPHOCTH U A0JS KOBAJEHTHOM CBS3U B coennHeHusax CrO—
CFzOg—CFO3?
4 - 4-
. Onpenenuts THI THOPHIM3AIMKA aTOMHBIX opOMTaneil xeie3a B noHax [FeFg ] u
4-
[Fe(CN)s]™.
5. YKkaxuTte, aTOMbl KaKHUX AJIEMEHTOB SBISIOTCS JOHOpPAMH, a KaKUX aKIENTOpamMH B
creayrommx coenuuerusx: [BHy], [GaCI6]3'. OTBET MOTUBHUPOBATS.
6. Ha ocnoBanuu metoga MO onwumute snekrpoHHoe crpoenne HF. Kakumu
MarHUTHBIMH CBOWCTBaMU 00ja/iaeT MoJeKya?

3AJIAHHME 15

1. Hanincath 35eKTpoHHYIO (hopMyITy JUIsl MapraHiia U €ro HOHOB CO CTETMEHbIO OKUCIICHU S
+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 KHCIIOTHO-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 coeaunenus HIOs ITlonmspHoit mnm HemoJspHOM
SABJISIETCSL 3Ta MOJIeKyJa?
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5. YKaxuTe, aTOMBI KaKHX 3JIEMCHTOB SIBISIFOTCS JOHOPAMH, a KaKHX aKIENTOPaMH B
cienyromux coequaennsix: [BE4]',[SiFs]>. Otser MoTHBHpOBAT.

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

3AJIAHHME 16

1. Hamucatrp »35eKTpoHHYIO (GOpMydy TE€pMaHHs 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 CBsA3U (MOHHBIA WM KOBAJIGHTHBIN) 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. YKaxwuTe, aTOMbl KaKUX 3JIEMEHTOB SIBJISIFOTCSI JOHOPaMH, a KaKUX aKIENTOpamMH B
crenyrouux coenuuenmsx: [AlF,]", [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 ananorununbiM ctpoeHue moiekyn CO,, CS;, COS? bynyT nu nonasipHbIMU
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 ocHoBarmnu metoga MO 00BSICHUTB, 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 (hopMyIie ONPENeTUTh MECTO MBIIIbIKA B MEPUOJIUYECKON CUCTEME
(rpymity, MOArpyIIy, HEPUOI) U KBAHTOBBIE YUCIIA JIIsI BAJIEHTHBIX OpOUTAJIEH.

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 s3Heprus CBsi3u B psAY THAPUAOB 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 (opMyily aToma 3JeMeHTa ¢ MOopsiAKoBbIM HoMepoM 51. Kakue
CTETIEHU OKUCJICHUS XapaKTEePHbI ISl JAHHOTO 2JIEMEHTa B €ro COeIMHEHUsX?

2. Tlo anexTpoHHOH (HopMysIe ONMpeneTuTh MECTO ITOTO JJIEMEHTa B TEPHOAMYECKOU
cucreMme (Tpyrmniry, HOArpyImy, Iepruo/) U KBAaHTOBbIC YHCIa [l BaJICHTHBIX OpOUTANIEH.

3. OOBSACHUTH MPOCTPAHCTBEHHYIO CTPYKTYPY Mojekyn HoSe, SeOs. Ykaszars 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 THOPHIM3AIMH B PSAY JIEMEHTOB IIecToi rpymisl : 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
cocrosiHUsX. Kakue crernenu okucieHus: XapakTepHbI JIsl TepMaHusl B COSAMHEHUAX?

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

3. [IpuBecTH XUMHYECKHE U CTPYKTYPHBIC (DOPMYIIBI OKCHIA U THIPOKCHIA KPEMHHSIL.

4. O0ObsAcHHUTD, MoueMy dHeprus cBs3u Si— O Oounbine sHeprus cszu 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 mMeroga MO onuiute 351eKTpoHHOE cTpoeHre Mosiekyibl CO. Ykaxure
KpPaTHOCTh CBSI3H.

3AJIAHHUE 21

1. Hanmwmcarp 5meKTpOHHYIO (GOpMYyIy 3JeMeHTa C HopsakoBeiM HOoMmepoMm 49. Ilo
JJIEKTPOHHOU (popMyIie ONpeseNnuTh €ro MeCTO B MEPUOAMYECKON cucTeMe (TpyMILy, OArpyIy,
Nepro/l) U KBAHTOBBIE YHUCIIA JUTSI BAJICHTHBIX OpOUTAIICH.

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

3. IlpuBectn ctpykrypHble (opmynsl 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 3J1eKTpOHHOE CTPOSHUE 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. Ykasare HampasieHue
JTUTIOJIBHBIX MOMEHTOB cBsizel. Onpenennuthb, OyAeT Ju MOJIeKyJia MOIsIpHON?

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

4. Kak n3MeHsieTcs MoJIsIPHOCTD cBsizel B Moyiekynax NHs-PH3-AsHs-SbH3 ?

5. Kak u3MeHSIFOTCSI KHCIIOTHO-OCHOBHBIEC 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 2JeKTpOHHYIO (QOpPMYyTy KHCIOpPOJa W OCHOBHOM U BO30YKIEHHOM
COCTOSIHUSIX. MOXKET JM KHCIOPOJ MUMETh CBSI3M, OOpa30BaHHBIC MO JIOHOPHO-aKIENTOPHOMY
MeXaHu3my?
2. TlpuBectu ctpykrypHbie Gopmyinbl coenuHenuit HoO, O3, HyO,. Onpenenuts creneHu
OKHCJICHUS aTOMa KHCIIOPO/ia B ATHX COCTUHEHHUSIX.
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3. Kakue u3 anementoB VIA rpymnmsl sBIAIOTCS HEMETAUIaMM; IOJIyIPOBOAHMKAMU;
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 ocroBanuu Metoga MO omnumiuTe 3J1eKTpoHHOE cTpoeHne MoJiekyisl 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 KBAHTOBBIC YKCIIA JJIs BAJICHTHBIX OpOHUTaleil.

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

3. Pacnonioxute Cienyronmre MOJIEKYJbl B TIOPSAJIKE YCUIIEHHUS 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 n3meHnsiercs sHeprust CBsI3U B Py CF'- CF - CF ? OtBeT jaTh Ha OCHOBAHHUH
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 BJIGHTHBIX OpOUTaIeH.

2.B KakoM U3 COeTMHEHHI UMEET MECTO sp3 -rubpuu3anys BaJeHTHBIX opOuTaiel atoMa
cepsl: SO3; SO,%; SO5%?

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

4. TlpuBectn cTpykTypHyto dopmyny coeaumaeHus: SOCI,. Vka3aTh cTeneHb OKUCICHUS
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 snextponHO#l (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 rugpunaos snementoB V-A rpymmei? Byner
JI QaHAJIOTUYHBIM UX [IPOCTPAHCTBEHHOE CTPOEHUE?

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

5. Kakoe nmpoctpanctBenHoe crpoenue umeet mosekyia NOCI? byner nu ona nosnsipHOi?

6. Meronom MO onuiuTe cTpoeHne MojiekyisipHoro nona Oy . OnpenenuTe nopsaok
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 MOTPYIIIIbI SIBISIOTCS TUIHYHBIMUA HEMETAJIaMu?

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

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

3AJIAHHUE 28

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

2. Kak M3MEHIOTCS KHUCIOTHO-OCHOBHBIE CBOMCTBAa B psAAYy OKCHAOB Mapranua MnO—
MnO,;—Mn,07;? Hamummre (opmMyiasl COOTBETCTBYIOIIUX THIPOKCUAOB. Jlaiite CTpyKTypHBIE
(bopMyIbl cCOeTMHEHUH.

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

4.1loueMy MU3MEHEHHUE CBOMCTB B psALy d-3JIEMEHTOB NMPOUCXOJUT B MEHbILIEH CTENEHH,
4eM B pALY P-3JIEMEHTOB?

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

6. Meromom MO onumuTe CTpoeHrne MOJIEKyYbl HyS.

3AIAHUE 29

1. Hanucate 3neKTpoHHYIO (GOpMYITy CypbMbl B OCHOBHOM M BO30YKJIEHHOM COCTOSHUSIX.
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 MOISIPHOCTH 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 MOIIEKYNbl. YKa3aTh HAIpaBlIeHUE JUMOJIbHBIX MOMEHTOB cBsi3ed. OnpenenuTs, OyaeT
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. Hamucatp 37€KTpOHHYIO (POPMYITY TeITypa B OCHOBHOM U BO30YKIEHHOM COCTOSTHUSIX.
Kakwue creneHu OKHCICHUS MOXKET MPOSIBIISITh TEJUTYP B CBOMX COCTUHEHUSX ?

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

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

4. Kak wu3MeHseTcs AJIeKTPOOTPHUIIATEIbHOCTh B psay 3ieMeHToB S —P0? Kakue us
9JICMEHTOB JIAHHOW TIOJATPYIIIBI SBJSIOTCS TUIUYHBIMHA HEMETAJUIAMH, METaUIaMH; HMEIOT
MOJTYTIPOBOTHUKOBEIE CBOMCTBA?

5. Kakoe mpoctpancTBeHHOE cTpoeHHE HMEIT MoJiekyiasl HoTe n TeOs? Bo3moxna
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. MTPUJIOKEHUE. 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 ns 3x3aMeHa COLEpKUT 5 BOIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUJIETbHI

Kageopa NIBInX BUJET N1

JMucuuniuna XUMHAs

1. OcHoBHBIE 110JIOKEHUSI KBAHTOBO — MEXAHUYECKON TEOPUH CTPOSHHSI aTOMa
2. PaccunraiiTe TeMnepaTypy, Ipu KOTOPOW BO3MOYKHO BOCCTAHOBJICHHE ITMHKA
Zn0 + C(rpadur) = CO + Zn.

VYKakuTe HarpaBiIeHUE CMEIICHNS PaBHOBECHS IIPU BBEACHUM KaTaanu3aTopa; MOBBIIICHUN
JIaBJICHMSL.

3. CocTaBbTe CXEMyY IEKTPOJIM3a BOJHOTO pacTBOpa OpoMH/ia Maruus ¢ MHEPTHBIMU
JJEKTPOAAMH.

4. Boruncnute pH 0,2 M pacTBOpa cepoBOIOPOAHOMN KUCIOThI, YYUTHIBAsI 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 , aKTUBUPOBAHHBIM KOMILJIEKC . Y paBHEHHE 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 (pOpMyIly aTOMOB 37eMeHTOB 1V A rpynmbl. YKaxure
BaJICHTHBIE 3JIEKTPOHBI U paclpeaesuTe UX 0 aTOMHbIM opouTtansam. Kakue crenenn okucnenus
XapaKTepHBI /U1 JaHHBIX 31eMeHTOB? Kak nu3MeHseTcs BOCCTaHOBUTENIbHAS CIIOCOOHOCTh aTOMOB
B 3TOM MOArpymnme?

4. Onpenenure [1P ¢pTopuaa kanbpiys , v B OAHOM JHUTpe BoAbI pactBopsercs 0,0157 ¢

COJIN.
5. Kak n3mMeHuTCs: IUNOJIbHBIA MOMEHT CBSI3H B PSY CIEAYIOLIUX MOJIEKYJI:
H,O,H, S, HoSe , HoTe?
Kagheopa 11BInX BHUJETNe3

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 peaknuu CO(r) + Cly (1) = COCl; (1) onpenenute Temreparypy paBHOBECHS U
HAINpaBJICHUE CMCIICHUS PABHOBECHS TIPU YBEIHMUCHHUHU JABJICHUS;, TEMITEPATYPBI.
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4. Kakue u3 mepeuucieHHbIX cosed moasepratorcs rumponusy: LICl, KNO, Na,COs.
CocraBpTe ypaBHEHMsI TUAPOIIN3A.

5. KonnyecTBo 37€KTPOHOB Ha BAJICHTHBIX OPOMTAISIX PaBHO 7, a CyMMAapHbIi cruH 2,5.
Onpenenure rpynmy 3JeMeHTa B Iepuoaudeckor cucreme. K Meramiam uiaM HeMmeTaulam
OTHOCHUTCSI JaHHBIN JIEMEHT ?

Kagheopa I1BIduX BUJET Ned

Hucyunauna XuMus

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

2. MerogoM mnomypeakiuii mnoadepure KodDPUIMEHTHI, YKaKUTE 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 mpoTekaeT KOppOo3Us XPOMHPOBAHHOIO CTAJIBHOTO U3JENHUS C HapylICHHEM

MOKPBITHS B KUCIION Cpeie, 3alTUIINTE 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 (momab/m ).
BbruncnuTe KOHCTAaHTY paBHOBECHS U YKaXKUTE HaIpPaBJICHHUE CMEIICHUS pPaBHOBECHUS MPHU
YMEHBIICHUH JIaBJICHUS, BBEICHUH KaTaJIH3aTopa.

Kageopa I1BIduX BUJET N5

Hucuyunauna XuMusi

1. CrpoeHue MHOTORJIEKTPOHHBIX aTOMOB. [lOpAIOK 3arOHEHHS DHEPreTHYECKUX

ypoBHe# u noxyposHel. [Ipasuno Kieukosckoro, 3anper [laynu, npasumno ['ynaa.

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 JIEKTPOIaMHU.

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 pactBopbl: 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 BUJIET Ne6

Jucyunauna XAMHUS

1. KoBanentHas cBs3b. O0mue moHsaTHs. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOW CBS3H.

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

3. TlomGepute k0d(pPUIMEHTHI METOJOM HWHHO- JIIEKTPOHHBIX ypaBHEHUU. YKaKUTE
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 MPOTEKaHMs MPU CTaHIAPTHBIX YCIOBUsAX. 3anucarh BoipakeHus Kp u Kc.

5. BerurciuTe MOJSIPHYIO KOHIIEHTPAIIMIO HACKIIIIeHHOro pacTtBopa Pbl, TP = 1,1.10°.

41



Kagheopa I1BIduX BUJET Ne7

Hucyunauna XuMus

1. Teopus rubpuanzanun. HanmpaBieHHOCTh U KPaTHOCTh XUMHUYECKON CBSI3H.

2. Paccumraiite OJIC TaJbBaHUYECKOTO DJJIEMEHTA, COCTOAIIETO U3 JIBYX
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 BoipaxkeHue Kc u Kp. PaBHbl sn 31
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 KHUCIIOTBHI,
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 MOJEKYJSIPHbIE U HHHOHO- MOJIEKYJISIPHBIE YPaBHEHHS BO3MOKHBIX PEAKIIUM.

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 nosypeakuuii noadoepute KOIPPUIUEHTHI, 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. CriocoOb!I BbIpaKeHHsI KOHIIEHTPAIMK pacTBOPOB. MI3MeHeHNe SHTaNbINK U
SHTPOIHH CUCTEMBI IIPH PACTBOPEHUH.

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

3. B kakoMm psiy M3MeHEHHE SHEprHuy WOHM3AIWHU TPOHCXOJUT B OOJIBIICH CTENeHW H
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 peaklMu npu cT. y. He mpousBoas pacuera, npeacka3aTb 3HaK
Sxp. Ykaxute HampaBieHHWE CMEUICHHWS DPABHOBECHsI B JAHHOH CHCTEME IPH YMEHBIICHHU
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 MaKcHMaldbHash KOBAJICHTHOCTH
3JIEMEHTOB BTOPOTO Mepuojia’?

3. Jlns rameBanmdueckoro 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, ecnu 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 mpopearupoBaio 54% PCls(r), ucxoaHas KOHICHTPAIMsS KOTOPOTO
2 MOJIB/JI.

Kageopa IIBIduX BUJET Nell.

Hucuyunauna XuMusi

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

2. Onpegenute 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. Vxaxure THUN THOpPUAM3ALMM BAJICHTHBIX OpOWUTaled IEHTPalIbHOIO 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 paBHoBecue. Koncrantel paBHoBecus. Ces3b 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 OOJIBIIE 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 PEAKIIUIL.

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

Kagheopa I1BInX BUJE T Nel3.

Hucuunauna XuMus

1. I'eTreporeHHoe paBHOBECHE B pPacTBOPaX 3JIEKTPOIUTOB. IIpon3BeneHne pacTBOPUMOCTH.
YcnoBust 00pa3oBaHus U paCTBOPEHUS OCa/IKOB.
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2. IlpuBeaure CTpyKTypHBIE (POPMYIIBI COCTMHEHUN yriiepoaa:
C2 Hy, CO,, HCOH, CH3 COOH |

3. dus peakuuu CO (1) + Cly (r ) = COC | (1) onpenenute Temieparypy, Ipu KOTOPOH
cUCTeMa HaxXOJUTCSI B TEPMOJUHAMHYCCKOM DPABHOBECHH. YBEIUYHUTCS WM YMEHBIIUTCS
KOHCTaHTa pPABHOBECHS NPU YBEJIWYCHUU TEMIEPATyphl; KyJa CMECTUTCS paBHOBECHE NpHU
TIOBBIIICHUH TEMIICPATYPHI.

4. MetogoM modypeakiuid mondepure KOI((OUIHMEHTHI, YKAKUTE OKHUCIUTENb H
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 3HEPrusi MOHU3ALMHU BTOPOTO AJIEKTPOHA KUCIOpoaa OOJbIlle HSHEPTUU HMOHU3ALUHU
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 TMpollecca MPH YBEIMYEHUM MAacChl OKCHIA  IUHKA;
BBEJICHUM KaTaJlM3aTOPa; YMEHBIICHUH JIaBJICHUS?

3. Paccuurate pH pactBopa B 100 My, koToporo coxepxutcs 0,4 r 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 KOHIIEHTPAIIMOHHOTO TajlbBaHMYECKOIO AJIEMEHTA, COCTOSILEro U3
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 — Axkodu. /]C ranpBaHUYECKOTO JIEMEHTA.

2. KobanbT oOpayer aBa MOHA Co™ u Co™ . Huxens 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(rpadur ) + 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
HampaBJIeHUE CMENICHHS paBHOBECHS pEaKIHUH IIPH IOBBIIIEHUH aBICHHS, YBEIMYCHHUU
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. I'maponus coneil.

2. OnuHKOBaHHAs M OMEJIHEHAas >KEJIE3HbIe IJIACTHMHBI HaXOASTCS BO BJIAXKHOM BO3yXE.
CocTaBbTe CXEMBl KOPPO3HOHHBIX 3JEMEHTOB M 3alMIIUTE YPaBHEHUS IPOTEKAOLIUX
MIPOLIECCOB.

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

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

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

Kagheopa IIBIduX b UJE T Nel8.

Hucuyunauna XuMust

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

2. JIns mepeduclIeHHBIX MOJICKYN YKaKHTE THI THOPUIM3AIUN BAJICHTHBIX OpOUTANCH
[EHTPaJIbHOTO aToMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COEIWHEHUS W HaINpaBlIEHUE AMUIOIbHBIX
MOMEHTOB cBs13u: BeFo 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
CaMOTPOU3BOJILHOTO MPOTEKAHMSI MPOIECca MPH CT. y.; KaK W3MEHSETCS SHTPOIMHMS MpoIecca, C
YeM 3TO CBA3aHO. B KakoMm HampaBlIeHMHM CMEILAETCs paBHOBECHE Ipoliecca MpU MOBBIILICHUH
JTABJICHHSI, IPH YMEHBIIICHUH KOHIICHTPAIIUN KUCIOpoaa?

5. Onpenenure pH, cremeHs nuccoumanuu u KoHHeHTpauuto wuonoB 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 u3MeHsieTcst CpoICTBO METAIIJIOB K Cepe:

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; TMOPHAM3AIMIO IIEHTPAIhbHOTO MOHA U CTENCHb OKHUCICHUS OCpWIIINs 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 BoipakeHre Kp u Kc. byayt nu onn paBHbI? YKaxuTe HalpaBJICHUE CMELICHUS
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 HECTAOMIIbHBI?

3. Berancnute pH 046% pacrBopa HCOOH, eciu cteneHb AUCCOIUAIIMA COCTABIISCT
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 craHgapTHBIM OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIM IOTCHIIMANIAM OIpEIeInTe

HaHpaBJIeHI/IC HpOTCKaHI/Iﬂ peaKHI/II/I HpI/I CT.y.
Cu+H"+NO; ==Cu ™ +NO +H,0.

Kagheopa 11bInX BUJE T Ne21.

Hucuyunauna XumMns

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

2. Kakue mnponeccsl MpOTEKalT MNpU KOPPO3UM OLMHKOBAHHOTO JK€jle3a BO BIAKHOM
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. VkaxuTe €ro mojoxeHHe B
Tabimie MeHeneena.

5. Meronom MO onummute crpoenue He; u Ha.

Kagheopa 11bInX BUJE T Ne22.

JHucyunauna XAMHUS

1. Buytpennsst sHeprus u ee ¢usnueckuii cmpici. [lepBblil 3aKOH TEepPMOAMHAMHKHU.
Onranenusa. CranmaptHble ycnoBus. TeruioBeie 3¢ dekTsr peakmuii 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 Humu. Kyna cMecTUTCS paBHOBECHE PEAKLUU IIPU BBEICHHUHU
KaTaJn3aTopa; Mpy MOBBILICHUH JABJICHHUS ; IPU YBEIMUYEHUN KOHIICHTPAIIMH KUCIOPOAA.

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

4. Tlonbepute KOOPPUIMEHTH B YpaBHEHUHU. YKaXHUTE€ OKHUCIUTENIb U BOCCTAHOBUTENb.
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 anexTpoHHON (GopMysne ONmpeneauTh MECTO €ro B IMEPUOIUYCCKON CHUCTEME
(rpymniy, HOArpyIly, HEPUOJ) U KBAHTOBBIE YHCIIA JJIsl BAJICHTHBIX JIEKTPOHOB.
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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 dopmynsl coenunennii 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 KoHueHTpamuen 0,01 M u 0,0005 M, ecnu
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. Kopposusi ¢ BOIOpOAHONM M KHUCIOPOAHOW aemnofsipu3anueit. JKenesHas rjiacTUHHKAa B
KOHTaKkTe C MeAHON Haxoautcs B BoaHOM pactBope KCl. 3amummTe KaTOMHBIM U aHOJHBIN
IIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUI.

Kagheopa IIBIduX B UJIE T Ne24.

Hucuyunauna XuMust

1. Bropoii 3akoH TepMoamHaMuKU. OJHeprus ['mb0ca. YcioBue camMOnpoH3BOJIBEHOTO
IOPOTEKaHHUs IPOLECCOB U TEPMOJMHAMHYECKOE paBHOBECHE B H30JIMPOBAHHOW 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 HANIPABJICHUE JBUKCHUS JIIEKTPOHOB

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

5. Tlokaxute, yemMy paBHbl YHWCIICHHbIE 3HAUEHMsI KBAaHTOBBIX YHCEN JUIsl DJIEMEHTAa,
AJIEKTPOHHAsI KOH(QUTYpaIUs KOTOPOTo 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. CpefHssi © MTHOBEHHasl CKOPOCTh peakUuu. 3aKOH JIeHCTBUS
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 DJIEMEHT?

3. CKOJIBKO TpaMMOB CEpPHOWM KHUCIOTBI 00pazyeTcsi OKOJIO HEPacTBOPUMOTO aHOHa IMPH
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 AaHHBIMH, paccunuTaTth AH®28 peakun 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 MOAYPOBHAX (B 00004Kax u nogobonoukax). Ha npumepe
BaHAJIMs PACCTABUTh KBAHTOBBIE YMCIIA JJISI 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 AgS, 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 JUTPOB KHUCIOPOJa BCTYNIIO B PEAKIUIO, €CH Bblaenmioch 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 KOHCTAaHTY PABHOBECHUS ATOU PEaKIUu.

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. BpraucianTh KOHIICHTpPAIIUM BCEX BEIIECTB B MOMEHT paBHoBecws, korga [Cl,] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATOW PEAKITHH.

3. CocraBbre cxemy u paccuutaiite DJIC raapBaHMUECKOTO JJIEMEHTa, B KOTOPOM OBl
npoTekana peaxkus: Zn + Co®" = Zn*" + Co, ecm KOHIIEHTpaLMsl 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 paBHOBecus peakiuu Nory + 3Hyp 2 2 NHzq) Ke=0,1 npu 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. Tomorennbie peakiuu. CpefHsisi U1 MTHOBEHHAs] CKOPOCTh peaklUU. 3aKOH JEeWCTBUSA
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 m B KakoM KOJIHMYECTBE
BBIJICJIMJICS Ha MHEPTHBIX aHOAAX.?

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

4. MoXHO 1M TPUTOTOBUTH pacTBop KoHmeHTpanuein 0,01 M um 0,0005 M, ecnu
I1P=4,4.10".

5. Koppo3usi ¢ BOIOpOAHONW W KHCIOPOIHOW Aemofisipu3anuert. JKeme3Has mjiacTHHKA B
KOHTaKTe C MeAHON HaxoauTcs B BogHOM pactBope KCI. 3anummmre KaTomaHBIH W aHOTHBIN
MPOLECC KOPPO3HH M YPABHEHUE PEAKIUU.
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Kageopa 11BIuX b U JE T Ne29.

Jucuunauna XuMHus

1. Juccoumamus Boxapl. HonHoe mnpousBeneHue Boipl. Illkama KHUCIOTHOCTH.
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. lloWaeT num caMonmpou3BOJIBHO PEAKIUS B IPAMOM
HarnpasieHuu? O60CHOBATh OTBET pacyeToOM

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

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

5. Onpenennuts TeMIEpaTypy, Bblllle KOTOPOH BO3MOYXKHA PEaKLIUs:

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

Bce BemectBa rasoo0pasHbl. Maer nu peakuuss caMOIPOM3BOJIBHO IPH CTaHIAPTHBIX

YCIOBHAX? DHTPONUMHBIA WM SHTATBIUAHBINA (GaKTOp OMpeAeIseT MPOTEKaHNEe PEeaKuu?

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 OKHUCIIMTEIh M BOCCTAHOBUTENb. [lOWIET 1M CaMONpPOM3BOJIBHO 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: 4HClyy + Oypy 2 2H20 + 2Clyyy  Borumcnurs AHozgg
peaknuu. Kak MOBIHSIOT HAa PaBHOBECHYIO KOHIICHTPAIIUIO XJIOpa CIICAYIOIIAE H3MCHCHHS: a)
MOBBIIIICHHE TEMIEpaTypbl; 0) yBelHueHHE OOIero JaBIICHUS; B) YBEIMYEHHE KOHIICHTPAIMH
KHCIJIOPO/Ia; T') YBEJIUUYEHHE 00BEeMa PEaKIIMOHHOTO COCY/a; 1) BBEJCHUE KaTaau3aropa
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IlepeyeHb BONPOCOB M 3aIaHUI VIS MOATOTOBKH K 3K3aMEHY B TPeTbeM

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

1. OcHOBHBIE 3aKOHBI XUMUU (COXPAHEHUE MACCHI, IOCTOSHCTBA COCTaBa, YKBUBAJICHTOB.
I"a3zoBbic 3akoHBI (ABorampo, MenaeneeBa-Knanelipona,...). IlapiuanbHbie naBieHUS 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. Tepmomunamuyeckas cucrema. Bugbl cucrem. CocrosiHMEe cucTeMbl. BHyTpeHHss
SHEpPrusi W SHTAIbNUS cucTeMbl. [IpakTHueckoe HmpUMEHEHHE 3TUX BenuuuH. IlepBblil 3aKoH
TepMOAMHAMHUKHK. OHTanbnus. TemnoBble sddektsl peakmuit Qv uw Qp. Do - wu
IK30TEPMHUUYECKHE PEAKIIVH.

Crannaptaele ycnoBus. CtannaptHble cocTosiHuA. CTaHAapTHBIE SHTAIBIINN 00pa30BaHUS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIUS U TEPMOJIUHAMUYECKAS BEPOSTHOCTbD.

3akoH l'ecca m ero cruexncreusa. Tepmoxumuueckue ypaBHeHus. Pacuer TemIoBbIX
3pPEKTOB XMMHUYECKHX peakmuid. OHTpomus. BTopoil 3akOoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOM3BOJIBHOTO ~ IIPOTEKaHUs IPOLECCOB U  TEPMOAMHAMHUYECKOE paBHOBECHUE B
U30JIMPOBAaHHON cucteme. OHeprusi [mbOOca. VYciaoBUsS CcaMONPOU3BOIBHOTO IMPOTEKAHHS
IIPOLIECCOB U DPABHOBECHUsI B 3aKpbITBIX cHUcTeMax. (Da3oBble paBHOBECHS. OHEPreTHUYECKas
auarpaMma peaknud. TpeThi 3aKOH TEPMOJMHAMUKUA. AOCONIOTHAs SHTPONHS MPOCTHIX |
CIIOXKHBIX BEUIECTB. OJHTPOIMIHBIE JUarpaMMbl HWHAMBUAYAJIbHBIX BellecTB. Bospacrtanue
(YObUIb) SHTPONMHM B 3aBUCHUMOCTHM OT CTPOCHMS BEIECTB, NMpu (ha30BbIX NEpexojax U B
XUMHUYECKHX peakiusax. CBsA3b HHEPIUM aKTUBALMHU C TemIoBbIM 3¢¢exkrtoM. OOpatumble U
HeoOpaTUMble MPOIECChl. Y CIOBUS U3MEHEHUS HalpaBiIeHUSI OOPATUMbIX XUMUYECKUX pEaKIuil.
OHTaNbNUMHBIL M SHTPONUNHBIA  (AKTOPHI. Temneparypa wuHBepcuM peakuuu. CBs3b
CTaHJapTHOU sHepruu ['ndOca peakiuu ¢ €€ KOHCTAaHTOW paBHOBECHS. 3aBUCUMOCTh KOHCTaHThI
paBHOBecHsl OT Temrneparypbl. CTangapTHas cBoOOHas sHeprust I m60ca oOpazoBaHMsl BEIIECTB U
pacueTsl cTaHAapTHBIX dHepruit ['md0ca XuMU4YecKux peaxuil.

3. Kuneruka xumuueckux peakuuii. CpeaHsst 1 MTHOBEHHasi CKOPOCTh peakiinu. CKOpocTh
TFeTepOreHHBbIX peakuui. 3aKOoH JAEeWCTBUS MacCc. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpAlUuu
pearenToB. llopsakum peaknuu. KoHcTaHTa CKOpOCTH. OHEpPrus akTHUBALMK IIpoLEcca.
AKTHBUpPOBaHHBIA KOMILUIEKC. AKTHUBHBIE MOJEKYyNbl (pacmpeneneHue MakcBesuia). DHeprus
AKTHBALIUHU, NIEPEXO/THOE COCTOSHUE U aKTMBUPOBAHHBIM KOMIUIEKC Ha IPUMEPE OJHOCTAIUITHON
peakuuu. BrnusHue Temmneparypbl Ha CKOpOCTh XuMudeckoil peakiuu. IlpaBuno Baut-T'odda.
VYpaBHeHne AppeHuyca. ODHEprus akTUBALUU M MPEAIKCIOHEHIMAIBHBIM  MHOXHUTENb - HX
¢uznyeckuit cMbici. ['OMOTE€HHBIN U reTeporeHHbId KaTanus. ['oMoreHHbI Kartanu3. Biushue
KaTajmzaropa Ha Oapbep MpsMoOW M oOpaTHOM XumHueckod peakiuu. Katanius u XuMudeckoe
paBHOBecHe. [[OCTOMHCTBA M HENOCTATKM ATOrO BUJA KaTajln3a. ['€eTeporeHHbI Karaaus U ero
ocobeHHocTH. [IpoMeXyTOUHbIE COEIMHEHHMS B TeTepOreHHOM Kartanusze. JlocTouHcTBa M
HEJIOCTATKM TE€TEPOTreHHOro Karanusa. BimsHue katanmszatopa Ha Egq M CKOpPOCTH NpAMOU U
obOpatHoit peakiuii. [lpuHiMn mnoaBMXkHOTO (AUHAMHUeckoro) paBHoBecusi Jle-Illarense.
OOparumble peaknuu. 3aKoH JAEHCTBHA Macc M KOHCTaHTBl paBHoBecua K. m K, . Hx
COOTHOILIEHHE JJsi TOMOTEHHBIX ra3000pa3HbIX M KOHJEHCHPOBAHHBIX CHCTEM. MeXaHu3M U
CTAUHHOCTh peakiuii. MoJIeKyIsIpHOCTh (TIOPSAIOK) SJEMEHTAPHBIX CTAIUN M AuarpaMMbl EakT-
IyTh MHOTOCTaJAUHHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTuit
aKTHBAIlM{ TIPIMOM M OOpaTHOW XWUMHUYECKOHW PEaKIUU COOTBETCTBEHHO C KOHCTaHTOM
paBHOBECHsI M TEIUIOBBIM 3PdexToM peakunu. OcoOEHHOCTH TeTepOreHHOTO pPaBHOBECUS U
MaTEMAaTHYECKOH 3aIIMCH KOHCTAHT PAaBHOBECUS T€TEPOrCHHBIX XUMUYECKUX PEAKLIMMN.
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4. Teopust nsyeKkTposuTHYecKOl nucconnanuu AppeHuyca. CreneHb M KOHCTaHTa
aucconnanuu. Bunsl koHnenTpanuii. Pacder crenenu aucconuanyy U pH pacTBopoB Ha npumepe
c1a0bIX KUCIOT U OCHOBaHUU. /luccounanus snekrponutos. MlonHoe nponsseaenue Bojsl. lkana
KUCIOTHOCTH. HelrpanbHble, Kucnble U mieno4yHbie pactBopsl U X pH. CnocoOsl noakuciaeHus
U TOJIICTAauYuBaHUs ~ BOJHBIX  pacTBOpoB.  CHocoObl  BBIpAKEHHS  KOHLEHTpPALUI
(mpogemoncTpupoBaTh Ha mnpumepe H>SO;). CrynenHvartas aucconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUciaoT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payns. DOymuockonus W Kpuockomusa. OCMOC MU OCMOTHYECKOE [JaBJICHUE.
I'uaponus coneit. I'uaponus coneld. CteneHb U KOHCTaHTa ruAponn3a. CTylmeHYaThl THAPOIIN3.
Bnusinue temneparypsbl, pa30aBieHus U OAHOMMEHHBIX MOHOB Ha ruaponu3 cosied. KoHcranTa
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIU3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBHILEHHBI pPacTBOpP TPYOHO PacTBOPUMOIO
ANEKTPOJUTA. MeXaHU3Mbl PACTBOPEHMS MOHHBIX KPUCTAIUIOB U IOJIIPHBIX MOJIEKYJL. JIBHKyIas
cuiia npouecca pactBopenusi. Conbparanus U rupatanus. TernoBeie 3pGeKThl paCTBOPEHHUS.

IIP. YcnoBust OCaxkJI€HHsI U pACTBOPEHUS IEKTPOIUTOB. HachllleHHbIE, IEPECHIICHHBIE
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 OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE IOTEHLMANBI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
NOTEHIMAJIBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
JEKTPOAHBIX MOTEHUHANI0B nosypeakuuil. @opmyna HepHera. KoHLIEHTpallMOHHBIN 3J1EMEHT.
Cesazp OJIC ¢ usmeHeHueM »sHepruu [ub0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUMU. ['aJbBaHMUECKHE 3JIEMEHTBHI. DJIEKTPOIHU3. 3aKOHBI JJIEKTPOJIM3a
@apanes. Yucno dapanest. Beixox no Toky. OTOOp BEpOSTHBIX 3JIEKTPOAHBIX MOJypeakUuid Ha
OCHOBE 3HAQUYEHUH WX JIEKTPOJAHBIX MOTEeHIUANOB. [lepeHanpsokenne. JNEKTPOIN3 ¢ HHEPTHBIMU
U pacTBOpUMBbIMH aHojamHu. OOocHOBaHUE BbIOOpA 3JIEKTPOJHBIX MOJypeaklUUid HAa OCHOBE HX
AJIEKTPOJIHBIX TOTEHIUAJIOB.

6.. Buapl kopposuu. [IprudrHbI 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. [loctynars! u Teopus bopa. CiekTpbl aTOMOB.

OHepreruyeckas CTPyKTypa aTOMOB. YPOBHU U TOAYPOBHU 3HEpPruu. BuIpoxkaeHHbIE
cocroaHus. Yucno AO Ha ypoBHAX M MOAYpPOBHAX (B oOonoukax M mojpoOosioukax). I'maBHoe,
OpOUTaAIbHOE W MAarHWTHOE KBAHTOBbIE YHMCIIAa KaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
atoMe. CrivH anekTpoHoB. [Tpuauun [Taynu. EMKOCTE 31€KTpOHHBIX YpOBHEH, nonypoBHER u AO
o ’ekTpoHaM. [Ipaswiio I'yHaa. BzanMocBsA3b KBaHTOBBIX uKcen. [[puHIMIT HEONpEeAeTeHHOCTH
['eiizenOepra U BEpOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aroMmax. DJIEKTPOHHOE
obnako. [I'pannuynas mnoBepxHocTh. IlnoTHocT, BeposTHOocTH. DyHKIUS  paaUaIBLHOTO
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. [lopsaok 3aceneHuss ypoBHeW, mnoxypoBHen u  AO
anektpoHamu. IlpaBuno KneukoBckoro. [IpuHUMIBI 3amoiHeHHsT  OpOUTaNe 3JIEKTPOHAMHU.
Honnast cBsi3b, Kak KpailHMI cimyyall KoBajeHTHOM cBsi3M. OCHOBHBIE U BO30YKIEHHBIE
cocTosAHMs atoMoB. [lepuoguyeckuil 3akOH W Iepuoauueckas cucrema Menneneesa. llepuon,
rpynnsl w1 noarpynnbl.  CemeiicTBa  3eMEHTOB.  DneKTpoHHblE  (opmynbl. [IpuunHbI
MIEPUOJUYECKOr0 U3MEHEHUS CBOMCTB 3JIEMEHTOB. lIepMOIMYHOCTH B H3MEHEHUU pPa3MEPOB
aTOMOB, HMX MWOHHW3ALUU, CPOJCTBA K DJJEKTPOHY U DIJIEKTPOOTPULATECIBHOCTH. [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 XMMHUYECKOM CBSI3U U MEPEKPbIBAHUS ANEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ¢ U T -cBA3u. OUHAPHBIC U KpaTHBIE CBs3U. [lepekprIiBaHIe U TPOYHOCTD
(nuHa) cBsA3u. MeTo BalleHTHBIX cBsA3eil. JlIoHOpHO-aKenTopHasi CBS3b.

Meramueckas cBs3b. BomopoaHas (MeXMOJIEKYIsIpHAs U BHYTPUMOJICKYJISIPHASI) CBSI3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHIEe BOJOPOIHBIX CBsA3€H Ha CBOMCTBA BELIECTB (HA MpUMeEpe
BO/bI). Pe3onancuHbie CTpyKTypbl. CBsi3b B 3JEKTPOHOAC(DUIMTHBIX MOJIEKynax. Teopus
rubpuauzanui. HanpaBieHHOCT W KpaTHOCTh XUM. CBA3U. ['eomerpusi mosekyin. CTpoeHue u
XUMHUYECKasl CBA3b B COEIMHEHUSAX. METoJ BaleHTHBIX CBSI3€d WM CIHMHOBAas TEOPHS
BAJICHTHOCTH. IlOJIIpHOCTH CBSI3W M MOJSAPHOCTH MOJEKYd. JUmoiapHble MOMEHTBHI. MeTon
MoJeKyIsipHbiX opOutaneir (MO JIKAO) B mNpUIOKEHHH K JIBYXaTOMHBIM MOJIGKYJIaM |
MOJIEKYJIIPHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta HMX HOHOB M renus. CpA3bpIBalOlME U
paspeixysitomue MO.

3ouHOI Teopun kpuctamwioB, Metamisl. [lomynpoBoanuku. COOCTBEHHbIE U TPUMECHBIE
MOJTYNPOBOIHUKH. [IUAIEKTPUKH.

Pernamenr MpoOBEACHUA l'lpOMe)KyTO‘{HOi/i arrecralmm B (])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 (HOH OLIEHOYHBIX CPEICTB AJIS IPOBEACHHS ITPOMEXYTOUHOU aTTeCTally B hopMe
KOMIIBIOTEPHOI'0 TECTUPOBAHUSIPA3MEILIEHB OaHKE BOMPOCOB JAHHOIO Kypca aucuuiuiuiael B C/10
Moodle / eLearningServer 4G SUOC HI'TY.

B Xxome moAroTOBKM K NMPOMEXKYTOYHOH aTTeCTalMyd OOYYaIOUIMMCS TPEIOCTaBISETCS
BO3MOXHOCTb IPOWTH TECT CAaMONPOBEPKU. TecT /Ui caMOIIPOBEPKH 1O AUCLHUIUINHE pa3MElIeH 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 aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

«b.1B.14. Xumus»

HHACKC I10 yqe6HOMy IJjiany, HQaUMCHOBAHUE

JUTSI TIOATOTOBKHU OaKanaBpoB/ CIEIUATUCTOB/ MAarUCTPOB

Hamnpasnenue: {mudp — Ha3zBanwue}15.03.05

«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCTIeYeHIE MAIIMHOCTPOUTEIBHBIX TPOU3BOJICTBY _
HanpaBiaeHHOCTh: « TeXHOIOT s MAIMHOCTPOEHHUSI,

dopma oOyueHus 3a09Has
['ox Havana moaroToBku: 2021

Kype 1 __

Cemectpl

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

0) B pabouyro nporpaMMy BHOCSITCSI CICIYIOIIME U3MEHEHUS (yKa3aTh Ha KaKOH IO
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 AKTYAJIM3al MU IIPUHAT HA XPAHCHUE:

3aBenyrouuii Beimyckatomnien kadeapoit TuOM  Jlanres M.JI.
« » 202 r.

Mertonnueckuii otaen YMY: « » 2021 .
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PELIEH3USI
Ha pa0o4y10 NporpaMmy AW CUMIIMHBI « XHMMHD)
OII1 BO no nanpasiaenuro 15.03.05 «KoHcTpyKTOPCKO-TeXHOJIO0THYeCKOe o0ecneyeHue
MAIIMHOCTPOUTEIbHBIX IPOU3BO/ICTBY», HANPABJEHHOCTDH «TeXHO0JIOrusi MAaIIMHOCTPOCHHS»
(kBanuukanus BHITYCKHUKA — 0aKaJIaBp)

PoroxunsiM BsuecnaBom BsuecnaBoBuuem, mnpodeccopom kadenpsl «TexHomorus
ANEKTPOXMMUUYECKUX TMPOU3BOACTB M XHUMHsS OpraHMYecKux BemiecTB» Hukeropoackoro
roCy/1apCTBEHHOr0 TexHHYeckoro  yHuBepcuTeta uMm. P.E. AnekceeBa nA.T.H., JOLIEHTOM
IIpoBeJeHa peleH3us pabouell nmporpammbl JuciuIUIHbL «XuMus» OIl BO no HampaiieHuro
15.03.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE oOecrieueHue MAIIMHOCTPOUTENBHBIX
MIPOM3BO/JICTBY, HANIPABIEHHOCTH «TEXHOIOTHS MATUHOCTPOCHUs» (0akamaBpuar) pa3padoTaHHON
B ®I'BOY BO «Hwuxeropoackuii rocygapCTBEHHbI TeXHUYECKUW yHHBepcuTeT umenu P.E.
AnekceeBay, Ha Kadeape «I[IponsBojcTBeHHas 0€30MaCHOCTh, KOJIOTHS U XUMHS (pa3paboTank
— OcmanoB Brnagumup Kumosuy, npodeccop, A.X.H.).

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

[Iporpamma coomeemcmsyem tpeboBanusm PI'OC BO no wnanpaenenuto 15.03.05
«KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE  O0ECIeUeHUE  MAIIMHOCTPOUTENBHBIX  IPOU3BOJCTBY.
[Tporpamma codepoicum Bce OCHOBHBIE pa3felibl, coomeemcnigyem TpeOOBaHUIM K HOPMATUBHO-
MeToan4YecKuM JokyMeHTaM. I[lpencraBnennas B Ilporpamme akmyansnocms  ydeOHOUN
aucuuiinabl B pamkax peanusanuu OIIOII BO we noodnesxcum commenuro — NHCHMILIAHA
OTHOCHTCS K 0a30BOM 4acTH y4eOHoro nukia — b1.

[IpencraBnennsie B [IporpamMmMe wuenu IUCUUIUIMHBI coomeemcmeyion TpeOOBaHUSM
O®I'OCBO  nanpasnenuss  15.03.05  «KoHCTpYKTOPCKO-TEXHOJOTUYECKOE  oOecreueHne
MalIUHOCTPOUTEIBHBIX TPOU3BOACTBY.

B cootBerctBum ¢ [Iporpammoii 3a aucturummaon «Xumusy» 3akpemiena OIIK-5. Jlucuumimna
u nipeacTasienHas [Iporpamma cnocobHul peanuzosams ux B 00BSBICHHBIX TPEOOBAHUSX.
Pe3ynomamur 006yuenusn, npencrasienusie B [IporpamMe B kKarteropusix 3HaThb, yMETb, BIIAJI€Th
coomseemcmgyiom cnenupuke U COACPKAHUIO TUCIUILUIUHBI U QeMOHCIMPUPYION 803MOICHOCHIb
MOJIyYEHUS 3asBJICHHBIX PE3yIbTATOB.

O6mas TpyA0EMKOCTh AUCHHUTIIHHBI «XHUMHUS» COCTABISAET 5 3a4€THBIX equHUIlbI (180 vacos).
Nudopmarniys 0 B3auMOCBS3U H3y4aeMbIX TUCHHUILIAH M BOIIPOCAM UCKIIOYCHUS TyOJIMPOBAHUS B
COJIEpXaHUU JTUCLUUIUIMH coomeemcmeyem  NEUCTBUTENbHOCTH. [lucuummuHa  «Xumus»
B3auMocBsa3aHa ¢ Japyrumu guciumimHamMu OIIOII BO u YyeOHoro mnana mo HaIpaBlIEHHIO

15.03.05 «KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE obecrnieueHue MalIUHOCTPOUTEIbHBIX
MIPOU3BOJICTBY», U BO3MOKHOCTH JTyOTMPOBAHUS B COJICPIKAHUU OTCYTCTBYET.
[IpencraBneHHas [Iporpamma MIpearnoiaraeT UCIOJIb30BaHNE COBpPEMEHHBIX

00pa30BaTeNbHbIX TEXHOJOTUHM, HCIIOJIb3yeMble NpPU pealu3alyd pa3IMYHBIX BHJIOB Y4eOHOM
pabotbl. @opMbI 00pa30BaTEIbHBIX TEXHOJIOTHI_coomeemcmayom cienruke JUCIUTUINHBL.

Bunel, conepxanue u Tpyno€MKOCTb CaMOCTOSTENbHON pabOThl CTYJI€HTOB, IIPECTABIECHHBIE
B IIporpamme, coomeemcmeyiom TpeOOBaHUSIM K MOATOTOBKE BBIMTYCKHUKOB, COAEPIKAIIIMMCS BO
®I'OC BO wHampaBnenus 15.03.05 «KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE  OOecreueHne
MAaIIMHOCTPOUTENBHBIX IPOU3BOJCTB.

[IpencraBnennsie U onucanHble B IIporpamme ¢opmbl mekyueri ONeHKU 3HAHUN (YCTHBIN
OIIpOC, 3alIUTa OTYETOB IO JIAOOPATOPHBIM paboTaM, y4yacTHe B TECTUPOBAHHMM) U ayIUTOPHBIX
3aJJaHUSX — pELIEHUE KOHTPOJbHBIX 3aJad), coomeemcmeyiom creuuduke IUCHUILTUHBL U
TpeOOBAHUAM K BBIITYCKHUKAM.

dopma MPOMEKYTOUHOTO KOHTPOJISI 3HAHUM CTYJIEHTOB, peaycMmoTpenHas [Iporpammoi,
OCYILECTBIIsICTCS B (popMe 3aueTa, UTO coomeemcmayem CTaTyCy NTUCHHUILINHBI, KaK JUCIUILTUHBI
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0azoBoii yactu yueOHoro mukina — bl ®T'OC BO nampaBienust 15.03.05 «KoHCTpyKTOpCKO-
TEXHOJIOTHYECKOe 00ecrieueHrne MalIMHOCTPOUTENbHBIX IPOU3BOICTB.

Hopwmbl oneHku 3HaHWHM, mpenacrtaBieHHble B IIporpamme, coomeemcmeyiom crieruduke
JTUCIUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

Y4eOHO-MeTOIMYECKOE 00eCIIeueHUE TUCIUTIIMHBI ITPEICTABICHO: OCHOBHOM JTUTEpaTypoi — 3
HAaUMEHOBAHUS, JOTIOJHUTEILHON JUTepaTypoii — 1 HanMeHoBaHKe, METOIUYECKUE yKa3zaHus — 12
HaNMEHOBAHUHU, yuyeOHO-MeToauueckoe nmocobue — 1 HauMeHOBaHHWE, MHTEPHET-pecypchl — 4
UCTOYHMKA U  coomeemcmeyem  TpeboBanusmM  DPIOCBO  wnampaBnenus  15.03.05
«KOHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCTIeYeHNE MAITMHOCTPOUTEIBHBIX TIPOU3BOJICTBY.

MatepuanbHO-TeXHUYECKOE  OOeCredYeHHe  JUCHUIUIMHBI  COOTBETCTBYET  Ccrenuduke
JUCLHUTUIMHBL «XUMHs» H 00ECleYrBaeT HCIOJIb30BAHUE JESATEIbHBIX BHIOB OOyYCHHS —
BBITNIOJIHEHHE JTaOopaTopHbIX paboT. [lepeyeHs 1abopaTOpHBIX pabOT COOTBETCTBYET 3asBICHHOMY
KYpCY U CIIOCOOCTBYET OCBOSHHIO TUCIUITIIMHBI « XUMHUS.

MeTtoauueckre peKOMEHIAlMU CTYACHTaM U METOAMYECKHE PEKOMEH AU MPEerno1aBaTesiM
[0 OpraHu3alyy OOYy4eHHMs MO JUCLMIUIMHE AT IMPEACTaBlIeHUE O crneuuduke oOydeHus Io
TUCIUILIAHE «XUMUS.

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

CTPYKTypa M cojepkaHue pabouell mnporpammbl aucuuiimHbel «Xumus» OIIOII BO 1no
HarpaBieHuto 15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTUUECKOE O0ECIICUeHHEe MAIIMHOCTPOUTEIb-
HBIX TPOU3BOJICTB», HANpaBICHHOCTh «TEXHOJOrHs MAIIMHOCTPOSHHS», pazpaboTaHHas
OcmanoBeiM B.K., npodeccopom, a.x.H., kadenpsl «IIponsBoacTeeHHass 0€30MacHOCTb, IKOJIOTHS
U XUMHs», cooTBeTcTBYeT TpeboBanusmM OPI'OC BO, coBpeMeHHBIM TpeOOBAHUAM SKOHOMHKH,
pPBIHKA TPYyZa M MO3BOJIUT MpHU €€ peairn3alu ycremHo odecneunTb (opMUpOBaHUE 3asBICHHBIX
KOMIIETEHIINH.

[Tpodeccop kadeapsr «TexXHOTOTHS IMEKTPOXUMUUECKUX

MPOU3BOJICTB M XUMHUHU OPTaHUYECKUX BEUIECTBY,

HI'TY um. P.E.AnekceeBa

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

« 15 » mapra 2021 .
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