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

1.1. Heasimu ocBOeHUs] TUCHMIIMHBI «OOmas Xumwus» SBIsieTcs (OPMUPOBAHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHPOBO33PEHHS; yIIIyOJIeHUE, Pa3BUTHE U
CUCTEeMATH3AIMs XUMUYCCKUX 3HAHWH, HEOOXOJUMBIX MPH PEIICHUU TMPAKTUYECKUX BOIPOCOB
Pa3HOr0 yPOBHS CIOXKHOCTH B XOJI€ BBIIIOJIHEHUS TPO(ECCHOHANBHBIX 3a/1a4 B 00JaCTH HAy4YHO-
HCCJIEIOBATENILCKOM, MPOU3BOICTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOM JeATEIbHOCTH

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

— TOTOBHOCTH CTYJIEHTOB K HCIIOJIb30BAHUIO IMOJIYYEHHBIX MPU U3YYEHUU NUCUUIIIMHBI

«O0mas XumMus» 3HAHWH, YMEHHUH, HABBIKOB M KOMIETEHIMH MpPU HW3yYCHUU OOIIEHAYYHBIX H
CHeUHATbHBIX AUCIUILINH, a TAKXKE ISl peIieHus Mpo(ecCHOHAIBHBIX 3a/1a4;
-(opmupoBanue HaBBHIKOB pabOTHI B XUMHUYECKOH JTaO0paTOPHH, MPOBEACHUS HAYYHOTO

MCCJICIOBAHMA, aHaJIN3a PE3yJIbTAaTOB DKCIICPUMECHTA,

— IF'OTOBHOCTH CTYACHTOB K OpraHu3anuu CaMOCTOSTCIBLHOMI ACATCIIBHOCTH IJIA PCIICHUA

IIOCTAaBJICHHBIX 3aJa4,

— TOTOBHOCTHL CTYACHTOB K IIOJIb30BAaHHUIO HH(l)OpMaIII/IOHHI)IMI/I CHUCTEMaMU (yqeGHaﬂ,

Hay4Has JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

2.1. Yueonas mucuuminHa «OQ0masi XuMus» BKJIOYEHA B 00S3aTCIILHBIN IEepeUeHb
JTUCHUTUTMH  0053aTeNIbHOM 4YacTH 00pa30BaTeNbHOW NpPOTpaMMbl BHE 3aBUCHMOCTH OT €€
HarpaBjaeHHOCTH (mpodmiis). JucuumuimHa peanu3yercs B COOTBETCTBUHM C TPEOOBaHUSIMU
®I'OC, OII BO u VII, no 1anHOMY HaIpaBJIEHUIO [TOATOTOBKH.

JlMcuuIUIMHA OCHOBBIBaeTCS Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMHM CTYJCHTAaMHU IpU
U3yYeHUH XUMHH, (UMK U MAaTEeMaTHKHU B Kypce cpefHel MKoibl. [ yCBOeHUs AMCHUIUINHBI
CTYACHT JOJDKEH BJIQJETh XMMUYECKON TEPMUHOJIOTHEH; TOHUMATh CMBICII XUMHUYECKUX (HOpMYIT
U CHUMBOJIOB, HMHJIEKCOB M KOI((UIMEHTOB B XUMHUYECKUX YPaBHEHUSAX pEaKUUH; HMETh
IPEJICTaBICHUsI 00 OCHOBHBIX KJlacCaX HEOPraHMYECKHUX COEAMHEHUN; MOHMMATh pa3inyuue
MEXIy XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MpEACTaBlIeHHEe 00 aTOMHO-
MOJIEKYJISIPHOM YYEHHMH; UMETh HAaBBIKU PELIEHUsI TPOCTEHIINX PACUETHBIX 3a/1a4.

JucuummuHa «OOmmas XuMus» SBISETCS OCHOBOIOJArarolled A W3y4eHus psaa
oOIIeHayYHbIX U CIENUAIbHBIX TUCHMIUIMH, CBS3aHHbIX C XuMmued. I[Ipumepamu Takux
JUCLUIUINH SIBIIIOTCS: «AHAIUTUYECKas XUMMSI», TAE€ HUCIOIb3YIOTCS YMEHHUS U HAaBBIKH,
NOJyYeHHbIE CTY/J€HTAaMHM TpU H3Y4YeHUH OOIIed XUMHM, peIIeHUs] pacyeTHhIX 3ajad,
YPaBHHUBAaHMSI  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMM METOAOM IMOJypeakuuid U
c(OpMUPOBAHHBIE KOMIETEHIIMM B ONPEIECTIEHUH BO3MOXXHOCTH MPOTEKAHUS XUMHYECKHX
nporueccoB. «O01Ias XuMus» SBISETCS MPEPEKBU3UTOM H3yUEHUS TUCHUILINHBI «Opranuyeckas
XUMUS», TaK Kak (OpMHUPYET KOMIETEHIIMIO CTYACHTOB B 00JIaCTH CTpOoeHHs BellecTBa. B kypce
HEOPraHMYEeCKON XMMUU 3aKJIaJbIBAlOTCA OCHOBBI IIOHMMAHUS CYITHOCTH U BBISABIICHUS IPUYUH
MPOTEKaHHUs XUMHUYECKHX MPOIECCOB, YTO B JaJIbHEHIIEM HCIOIB3YeTCSl NpPU HU3yUYEHUU
CHEIUAJIBHBIX JUCHMIUIMH, TaKUX Kak «MarepuanoBeieHne», «XUMUYECKOE CONPOTHUBIICHUE
MaTepuanoB», « TeXHOIOrus KOHCTPYKLIMOHHBIX MaTepHaIoBy, «KOMIO3UIIMOHHBIE MAaTEPUATIBI
u JIp.

PesynbraThl 00y4yeHMs, TOJy4YE€HHBIE NPU OCBOCHUU JAUCLUILIUHBI, HEOOXOAMMBI IpPHU
U3YYCHUU CJENYIOUIMX IUCHUIUINH; «AHaTUTHYecKass XuMus», «OpraHudeckas XUMHUD»,
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«X¥MMHYECKOE CONPOTHUBIICHUE MaTepHanoB», «TeXHOIOrns KOHCTPYKLMOHHBIX MaTEPHAIIOB),
«KoMmno3unuoHHple Marepuanby U Jp. U MPH BBHIMOJHEHUH BBIMTYCKHOW KBAIM()UKAIMOHHOM
paboTHI.

OCOOCHHOCTBIO JIMCUMIUIMHBI SIBISIETCS MPOBEICHHE JIAOOpaTOPHBIX pPadoOT, dYTO
MO3BOJISIET MPUOOPECTH CTYACHTAM YMEHHs paboTaTh ¢ XUMHUYECKUMH peareHTaMu, MOCyI0U U
npubopaMy, OCYLIECTBIATh XUMMUYECKHH SKCHEPUMEHT W MPOBOJUTH IEPBUYHbBIE Hay4yHbIE
uccienoBanus. B nmabopaTopHble paboThl BBEACHBI 3JIEMEHTHI, IIOBBIMIAIOIINE HHTEPEC
CTYACHTOB K HUM M HUX IIO3HaBaTelIbHYI0 aKTUBHOCTh. B pabote "OmpeneneHue TemioBOro
s¢¢exra peakun" TEINIOEMKOCTh KaJIOpUMETpa OIpPEIeseTcss METOIUYECKH 0ojee rpaMoTHO,
YeM 3TO ONMCAHO BO BCEX JIA0OPATOPHBIX MPAaKTHKyMax, a B padore "CKOpPOCTh XMMHUYECKOMH
peakuuu", NOMMMO Ka4e€CTBEHHBIX 3aBHCHUMOCTEHl CKOpPOCTM peakUMM OT KOHLEHTpalUu
peareHTOB M TEMIIEpaTyphl, CTYACHTHI  pe3yJdbTaTbl OJKCIEPHUMEHTa  00pabaThIBaIOT
KOJIMYECTBEHHO M BBIYMCIIIOT DHEPIUI0 aKTUBALMM M KMHETHYECKUHU NOpANOK peakuuu. s
HOBBIIIEHUS] IO3HABATENBHOM aKTUBHOCTH CTYAEHTOB M HNPUOOpPETEHUs UMM IEpBUYHBIX
HaBBIKOB HAy4YHOI'O HCCIIEJOBaHMs, B 3TH KJaccudyeckue JjabopaTopHble pabOThl BBEJCHbI
3JIEMEHTBl HAY4YHOI'O HCCIIEJOBaHMs, KakK-TO: a) CaMOCTOSATENIbHO MOA0OpaTh pPEaKTUBBI JUIS
IPOBEIEHUST TOW WM WHOW peakuuu; O0) OOBACHUTH NPOTEKAHUE OJHOW peakuuu U He
IPOTEKaHWE IPYrod, Ha MEpBBIA B3IVIAJ OJ0OHOM, peakiUH; B) MpencKa3aTb INPAKTHUECKOE
3HaYCHHE TOW WM MHOM PEaKInH, COIPOBOXKIAIOIICHCS HEOOBIYHBIM dPPEKTOM, H T.JI.

Pabouas mnporpamma aucuumuinHbl «OOmas XuMus» UIsi WHBAJIUAOB W JIMIl C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/10pOBbsl pa3padaTblBaeTCs WHJIMBUIYAbHO C YYETOM
0COOEHHOCTEH MCUXO(PU3MUECKOTO Pa3BUTUS, WHIAMBHUIYAJIbHBIX BO3MOXHOCTEH M COCTOSIHUA
3/10pOBbsI TAKUX 00YUAIOIIUXCSL.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHuss AMCUUIIINHBI (MOYJIs) «OO0IIast XUMUS) HallpaBJIeH Ha!

- (hopmupoBaHHUE IEMEHTOB cienyomux kommneteHui B coorsercteun ¢ OIIOIT BO mo
HarpaBJeHUI0 TOAroTOBKHU (crienuanbHOCTH) 22.03.01 «MatepuanoBeqeHue W TEXHOJOTUU
MaTepUajoBy:

a) oomenpodeccuonansubix (OIIK): OITK-1.

Taobauya 1- opmuposanue KomnemeHyuil OUCUUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux Cemecmput, hopmupoeanun Komnemenyuit OUCYUNIUHAMU
KOMRemenyuio
COBMECHHO

OIIK-1 1 2 3 4 5 6 7 8

OO01mas xuMus v
(b1.B.8.1)

OpFaHI/I‘IGCKaH XUMUSA
(51.5.8.2)

WmxenepHas rpaduka
(b1.5.10)

Tlepenoc suepruu u
MAacchl, OCHOBBI v
TEMIOTEXHUKU U




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KOoMRemenyuio
CO8MECHHO

Cemecmpul, popmuposanus KomnemeHyuil OuCYuUnIuHamu

OIIK-1

A3POTHIPOANHAMUKI
(b1.5.12)

®uznka (b1.5.13)

AnHanuTHdecKast
xumus (b1.65.15)

Teopust MEXaHU3MOB U
mamvH (b1.5.16)

XuMuyeckoe
COIIPOTHUBIICHHE
merawioB (b1.5.21)

DNEeKTPOTEXHHUKA U
AJICKTPOHHUKA
(b1.5.28)

MexaHuka
MaTepHajoB
(b1.5.33.1)

OCHOBBEI
KOHCTPYHUPOBAHHUS
(51.5.33.2)

Marematuka (b.1.5.6)

IToaroroBka k
MpoLeAype 3alUThl U
3anra BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JTUCHUIIJIMHE, COOTHECEHHBIX C

INNIAHUPYEMBIMMHU PE3YJIbTATAMHU OCBOEHMUS OIl

Taonuya 2- Ilepeuensv naanupyemuix pe3yiomanos 00yuenus no OUCyuniune, COOMHEeCeHHbIX ¢ NJAHUPYEMbIMU Pe3YIbMAmMAMU 0C60EHU

Koa u HauMeHOBaHMe

OueHoYHBIE CPe/ICTBA

Kon u HHIMKATOpA .
HAaNMEHOBaHHe 0CTHIKEHISI IInanupyemsle pe3yJibTaThl 00yYeHHs M0 JHCHHUIIIMHE Texyiero IIpomexyTouHoit
KOMIICTCHIIMU A KOHTPOJIA arrecranmum
KOMIICTCHIIUU
BJIIAJIETD:
- (puzuko-
MaTeMaTHYECKUM
YMETb: anmapaTtoM pacueTHO-
* HCTIOIR30OBATE TEOPETUICCKUX
MaTeMATHIECKHE METOIbI - KonrponbHbie
3HAThD: B TEXHUYECKUX METOZOB VA . BOIIPOCHI K
HOIIK-1.1 Honv3yemcs - BOSMOXHOCTH HPUTIOKEHUAX H3YUCHIA CBOMCTD 0TYEeTaM 10
memodamu kavecmeennozo | COBPEMCEHHBIX HUCHONL3OBATH AL BCLUECTB 1 NPOLECCoB 1a60paTOPHBIM
MaTeMaTHUYECKUX pelIeHns NPUKIaaHbIX C UX y4aCTUCM;
OIIK-1. Criocoben “ Kgﬂuuecmeeﬂuoeo METO/I0B 3a/1a4 OCHOBHbIE - OCHOBHBIMU p§6OTaM
peH_Ia’I.‘L s MOOeUpoBaAHUs OCHOBHbIX MOJIETHPOBAHHS 7 duzieciue u npremamy 06paboTiH | aZlaHus K
o ECMECMEEHHORAY I HbLX IKCIIEPUMEHTAJIBHOT'O XUMHYCCKHUC 3aKOHBI U SKCIIEpUMEHTAIbHBIX ITHCEMEHHBIM BOHpOCBI TS
HpO(i)eCCI/IOHaHBHOI/I 3AKOHO8 HCCJIEIOBAHUS d)mmco- TIOHATUS, JIAHHBIX KOHTPOJIbHBIM HCEMEHHOTO
JIeSITEIbHOCTH, XMMHECKHX POLECCOB | - BINOMNHATE PACYETEI C | 1y o i paboTam 1o SK3AMEHA
TIPUMEHSIS] METOBI UCTIOJIb30BAHUEM IPOTpAMMEBIME pazzenam (30 6unero)
MOJIETTUPOBAHUS, 9KCIIEPUMEHTAITBHBIX
MaTeMaTH4ecKoro CINPaBOYHBIX JaHHBIX CpeACTBAMU U Bormpocsr mist
aHanusa, CpeACTBaMM . YCTHOI'O
€CTECTREHHOHAY THBIC KOMITBIOTEPHOI CO6CC€,I[0].3aHI/IiI Ha
I OBIIEHIKEHEPHBIE rpaduxu 9K3aMeEHe: OUIEThI
3HAHMSA 3HATD: BJIAJETh: (30 6uneroB)
- OCHOBHBIC MMOHSTHS U YMETHD: - uabopmarmeit o - KontponbHubie
(byHIaMeHTaIbHbIE - CHCTEMaTH3HpOBaTh M | HA3HAUCHHH M 06IAaCTAX | BONMPOCHI K
HOIIK-1.2. Ilpumensiem 3aKOHBI XUMHU; AHAIM3UPOBATD HPUMEHEHHS OCHOBHBIX | gTyeTaM IO
Memoobl - TCOPCTHHECKHE OCHOBBI | PE3YJILTATBI XHMHUCCKAX | XHMHYECKHX BEMECTB H | 1a60paTOPHBIM
MAMEMAMUYECKO20 00IIHX 3aKOHOMEPHOCTEH OKCIICPHMEHTOB, UX COEIMHEHNIT; paGoTam
TPOTEKAHMST XUMHYIECKIX | HAOIIFOICHNH, - MeToaaMH 06paboTKH
aHanu3a, npuHAmole 8 . 9 oy - 3agaHus K
PpeaKIuii, XAMHIECKOi M3MEpEHNI; pe3yIbTaToB
eCmeCmGeHHOHaquhlx u TECPMOAUHAMUKHU, - BBIIIOJIHATD PACUCThI C SKCﬂepI/IMeHTa; ITCHMCEHHBIM
UHOICEHEPHbIX 0D1aCmAX KHHETHKH U KaTalln3a, HCII0JIb30BaHHEM - HEKOTOPBIMU KOHTPOJIBHBIM
SJIEKTPOXUMHUUYECKUX OKCIIEPUMEHTAIBHBIX U | SKCIIEPUMEHTAIIbHBIMU paboTam 110
IIPOLIECCOB; CIIPAaBOYHBIX TaHHBIX METOJUKAMU U pasaenam

- BOSBMOXXHOCTH

TEXHUKOU




Kon n
HaNMEHOBAaHHE
KOMIIETeHINH

Koa u HauMeHOBaHMe

OueHoYHBIE CPe/ICTBA

HHIMKATOpAa .
HOCTHKEHISE I[lnannpyemble pe3ybTaThl 00y4eHHs M0 JUCIHUIIINHE Tekyiuero IIpome:xxyToUHOM
KOHTPOJIA aTrecralnumn
KOMIICTCHIIUN
COBPEMEHHBIX METOJI0B HUCCIIEIOBAHUMI
(hU3UKO-XUMHUYECKOTO MPOTEeKaHUs HUZUKO-
aHaJm3a XAMHYCCKUX
IIpO1ECCOB, HABBIKAMU
HU3MEPCHUSL OCHOBHBIX
(1)I/I3I/IKO-XPIMPI‘IGCKI/IX
napamMeTpoB
- KontpomnsHsie
. BJIA,ZIETB.’ BOIPOCHI K
3HATH: YMETb: - i oT4eTaM Io
HOIIK-1.3. I[Ipumensem 6 : METOJMKOH pactera
. - UCIIOJIB30BAaTh IS . 1a60DATODHEIM
- TEOpPETHYECKHE npocTeimux Gu3zHKo- patop
peuternuu PpelIeHus IPUKIIaHbIX
OCHOBBI 00IIMX XUMHAYECKUX pa60TaM
npogeccuonanbHulx 3a0ay . 3224 OCHOBHEIC
3aKOHOMEPHOCTEH (uscckie u TIPOLIECCOB C - 3agaHus K
ecmecmeeHHORay iHble U IpOTeKaHUs BU3HKO- NpUMEHEHHEM MHCHMCHHBIM
UHDICEHEPHbLE SHANUA XHMHYECKUX IPOLECCOB | i ACCRIE SAKORBLI - Boumo
OHSTHS p KOHTPOJIBHBIM
JIMTEPaTypPhl pa60TaM mo

pasgciam




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1 Pacnpene/ieHue TPYA0EMKOCTH JUCHHUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO6mas Tpyao€MKOCTh AUCIUIUIMHBI cocTaBisieT 10 3aueTHhix emunui, 360 dYacos,
pacmpezesieHue 9acoB 10 BUaM padoT ceMecTpaM IpeICTaBIeHO B Tabuie 3.

Taoéauya 3 -Pacnpedenenue mpyooémKkocmu OUCYUNIUHBL RO 8UOAM PAOOM O Ccemecmpam

Bup yueoHoii padoTbl

Tp

TOEMKOCTEL B 4ac

Bcero
JacoB

B 1.4. o ceMecrpam

1 cem |

2 ceM

®opMaTt U3yuyeHHsl JIMCHUIIHHBI

C UCIIOJIb30BAaHUEM 3JIEMEHTOB
AJIEKTPOHHOI0 00yUeHUs

OO6mas Tpy10€MKOCTb JTUCIUTUIHHBI 110 Y4eOHOMY IIAHY 360 198 162
1. KonrakTHas padora: 179 107 72
1.1. AyauTopHas pa6oTa, B TOM YucJe: 170 102 68
3aHATH JieKimoHnHoro Tuma (JI) 68 34 34
3aHsATUS ceMuHapckoro tuna (I13-ceMuHapbl, MPaKTHYECKHE

3aHATHUS U JP)

nabopartopHbie paboTsl (JIP) 102 68 34
1.2. BHeayauTopHasi, B TOM YHcJe 9 B 4
kypcoBas pabota (npoekt) (KP/KII) (koHCynbTaIMs, 3a11Ta)

TEKYIIMH KOHTPOJIb, KOHCYJIBTAIIMU 110 AUCITUTINHE 5 3 2
KOHTaKTHas paboTa Ha mpoMexyTouyHoM KoHTpoJe (KPA) 4 2 2
2. CamocrositesasHas padora (CPC) 127 64 63
pedepat/acce (1MOArOTOBKA)

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

KOHTpPOJIbHAs paboTa + + +
kypcoBast padora/mpoekT (KP/KII) (moaroroska)

CaMOCTOSITEIIbHOE U3ydYEHHE Pa3/iesioB, CAMOIOArOTOBKA (POpaboTKa U

MOBTOpPEHHE JIEKITMOHHOTO MaTepralla U MaTeprana yueOHUKOB U Y4eOHBIX 127 64 63
HOCO6Hﬁ, IHOArOTOBKA K J'IaGOpaTOpHLIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM H T.II.)

[TonroroBka K 9k3aMeHy (KOHTPOJIb) o4 27 27




4.2. Conep:xkaHue TUCUUILINHDBI, CTPYKTYPUPOBAHHOE MO TEMaM

Tabnuya 4 -Cooeporcanue oucyuniunsvl, CmMpyKmypupoeanHoe no memam

Buabl yueOHol padoThI
Ilnanupyemsle
KonTtakTHas
(KOHTpoOJIHpYyeMBbIe) 6 - HaumenoBanue Peanuzanus HaumeHnoBanue
abora
Pe3yabTaThl s % E o HCII0JIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOCHMS: H o ":f ol 2o 5 &8 AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOT' 0
NMEHOBAHH B, TEM ] < ] -
kox YK; OIIK; IIK AMMCHOBAHHC paA3NCI0B, TC 5 Z = § = E E‘G Bun CPC HHTEPAKTHBHBIX TOATOTOBKH Kypca
- S . <
H HHIHKATOPBI = 5 A E S 5 & 6 00pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0EMKOCTH B
= a == .
JOCTHKEH U 218 \§ 2 E = = = TeXHOJI0rHii - yacax) L qacax)14
5 = < 2 &8 O &
KOMITeTeHI[A = = &
1 CEMECTP
Pa3nea 1 Beenenrie. OCHOBHBIE 3aKOHBI XUMHUH
IIOArOTOBKA K JICKIIUAM J'IeKLII/IH-O6T)${CHeHI/Ie C
Tema 1.1 Beenenue. OCHOBHBIC 3aKOHBI » 1 1.2 (cr. 5-30); 2.1 (cr.8- YaCTUIHBIM
XUMUHU 15) npuBJieYeHHEeM (GOpPMEI
IICKyCchH, Oecembl
JlaGopaTopuas paGora Ne 1.1 P
o MOJATOTOBKA K
OnpeneneHre SKBUBAJICHTHOW MacChI 4 2
OIIK-1 [3.1] cp. 3-35
MeTasuia
o JIab Gota Ne 1.2
HOIIK-1.2 aoopaTopHasi paooTa J\e 1.
o noaroroska k JIP
- Onpenenenre SKBUBAJIEHTHOW MaCChI 4 2
MOIIK-1.3 pen [3.1] cp. 35-38
KapOOHaTa KabIIHs
o(opMIICHHE OTYECTOB
10 pe3yJIbTaTaM
JlaGopaTopHuas padora Ne 1.3 Craua 1a60paTOPHBIX PaboT
patop P 4 2 PatopipI p Komnoxsuym
otyetoB. KonrponsHas pabora [3.1] crp.33-38,
noaroroska k KP [3.1]
ctp.3-33
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Buabl yueOHol padoThI

Ilnanupyemble
KonTakTHas
(KOHTpoOJIHpYyeMbIe) e - HanmenoBanmue Peanmnsanusi HaumeHnoBanue
<
Pe3yabTaThl = E o HCII0JIb3YeMBbIX B paMKax pa3padoTaHHOTO
OCBOCHMS: H D) E ol 2 g 5¢ 8% . AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
anMeHOBaHHe Pa3iesioB, TeM < = Q
koa YK; OIK; MK pa3ieios, = | & F § 55 e ) Ha MHTEPAKTHBHbIX HOJATrOTOBKH Kypca
o (S -
M MHAUKATOPBI E = E E E [g = 8 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
= =) = o
JOCTH/KEHUS 21 8¢ = = § = = TexHOJI0rHii - yacax) = qacax)“
KOMIIETeHIIHii = S A é‘ 3 O =
Boinonnenue
CamocTosTebHas1 padoTa 1o nomamuux KP
ocBoenmio 1 pazgena: 2 [3.1] cTp. 24-33 (10
AOMAIIHsAASl KOHTPOJIbHasi padoTa BLIOODY
TIPEeTo1aBaTes)
Htoro mo 1 paznery 2 12 9
Pazgen 2 Xummyeckast TepMOIMHAMHUKA
Tema 2.1 OCHOBHBIC MTOJIOKEHUS, JeKIs-00BACHEHHE C
v IIOArOTOBKA K JICKIIUAM
SIEMEHTHI XMMHYECKOH TEPMOIMHAMUKI A 1 “1aCTHIHBIM
2 1 1.2 (cr. 5-30); 2.1 (c1.8- | mpusneuennem Gopmsr
1 TETUTOBBIC 3P PEKTH XUMHUECKUX
. 15) JUCKyCCUH, Oecebl
peaxmmit
JlaGopaTopHas paGora Ne 2.1 P
IOJAroTOBKA K
OnpezeneHue TEIIOTH PACTBOPEHUS U 4 2 [3.2] c1p. 40-42
TCILIOTHI THAPATAIlUU ' '
OIIK-1 fipatatl
HNOIIK-1.1 Tema 2.2 OuTponus. CBs3b
HOIIK-1.2 TEPMOJUHAMUYECKHX ITAPAMETPOB C
MOTIK-1.3 Hanpaaexie i padoIMH | , | agroropa e | Morenponne
. CT. J- , 2. MPOU3BOACTBEHHBIX
TEMIIEpaTypaMU XUMUYECKUX IIPOLECCOB (cr.8-15) HpOIeccoB 1 CHTy A
1 (Ga30BbIX Hepexo1oB. Pemenne 3agaq
o pazfeny 2
JlaGopaTopHas paGora Ne 2.2 4 » noarotoska k JIP
OnpeneneHre TEIUIOTH HEUTPaTU3aluu [3.2] ctp. 43-44
OPOPMJICHHUE OTUYETOB
JladopaTopHasi padora Ne 2.3 Cnaua bop
4 2 0 pe3yJIbTaramMm
otuyetoB. KoHTponbHas padora
J1ab0paTOPHBIX paboT
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Buabl yueOHol padoThI

Ilnanupyemble
KonTakTHas
(KOHTpOJHpYeMbIe) T - HaumeHnoBanue Peanmzanus HaumeHnoBaHnue
s
Pe3yJIbTATHI = E o HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOCHMSL: & & ol € o 528 AKTHBHBIX U IpakTnyeckoi DJIEeKTPOHHOI 0
HaumeHoBaHuUe pa3aenos, TeM s 23 2 e8°7% Bux CPC
rxox YK; OIIK; K > 5 Z = g% g E‘ G“ A MHTEPAKTUBHBIX MOArOTOBKHU Kypca
-~ =) « «
M MHAUKATOPBI = = E 2 E § = 6 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
= S o E = .
JOCTHKEHUSI £ 8 2 E = < = TexHOJI0rHii - yacax) = qacax)14
KOMIIeTeHIH I = ,g = é 3 © =
[3.2] crp.40-44,
noxaroroska k KP [3.3]
cTp.3-9
Boinonnenue
CamocTosiTesibHasi padoTa no nomarnenx KP
OCBOEHHIO 2 pa3ziesia: 3 [3.3] ctp. 3-9 (1m0
AOMAIIHsASl KOHTPOJIbHas padoTa BLIOODY
TIPeTo1aBaTes)
Hroro no 2 pasnery 4 16 12
Pa3gen 3 KuaeTrka XUMHYIECKHIX TIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
v o IIOArOTOBKA K JICKIIUAM
XUMHUUYECKON KUHETUKHU. 3aKOH JIEHCTBUS A >
2 1 1.2 (cT. 5-30); 2.1 (cT.8-
Macc ¥ SHEPTHUs aKTUBAIlUU Tpoliecca. 15)
CraguitHOCTh U TIOPSIOK PEAKIIUU
Tema 3.2 CKOpOCTh XUMHUYECKUX
peaKI_[I/II?'I XUMIYeCKOe paBHOBECHE MOJrOTOBKA K JIEKIIHSIM MonenupoBanue
OIIK-1 B ’ ' 2 1 1.2 (ct. 5-30); 2.1 (c1.8- MPOM3BOICTBEHHBIX
JINSIHUE TEMIIEpaTyphl HA CKOPOCTh .
HOIIK-1.1 ~ patTyp P 15) MPOIIECCOB M CUTYAIHii
HOMK-1.2 XUMHYECKON peaKIiu
WOIIK-1.3 JlaGopaTopHas paGora Ne 3.1
CKOpOCTh XMMHUYECKHUX PEAKIIHH. P
MOATOTOBKA K
Xumuueckoe paBHoBecue. Binusinue 4 3
p 5 [3.4] ctp. 3-17, 33-37
TEeMITEPaTypbl Ha CKOPOCTh XUMHUYECKOM
peakuu
IIOATOTOBKA K JICKIIUAM
Tema 3.3 Karanurnueckue peakium.
t pe 2 2 | 1.2 (cr. 5-30); 2.1 (cr.8-
T'oMOTeHHBIH 1 TeTepOreHHBIN KaTaau3 15)

12




Buabl yueOHol padoThI

Ilnanupyemble K
OHTAKTHAs
(KOHTpoOJIHpYyeMbIe) e z o HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCII0JIb3YeMBbIX B paMKax pa3paGoTaHHOIO
OCBOCHMS: o E ol 2o 5 &8 AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
xox VK OIIK; [IK HanvmeHnoBaHne pa3aesnoB, TeM = 2 s § ?i E E> Gﬁ Bup CPC MHTEPAKTHBHBIX TR Kxypea
W HHANKATOPBI E: E E‘\ 2 E [g s 8 o0pa3oBaTeJbHBIX | (TPyZ10eMKOCTb B | (TPYA0eMKOCTH B
JOCTH/KEHUS g é" l§ % 2 § k§ = TexHOJI0rHii - yacax) = qacax)“
KOMIIETeHIIHii = S A é‘ 3 O =
JladopaTopHast pabora Ne 3.2 Pewenue noaroroeka k KP
3a1a4 no Teme 3. Caaya OT4ETOB 8 4 [3.4] ctp. 3-17, [3.3]
KonTtponbHas pabota crp. 10-31
Brimonsenue
CamocrosiTesibHasi padora no nomarmanx KP
OCBOEHHIO 3 pa3jeJia: 3 [3.4] ctp. 23-33 (10
JAOMAIIHAS KOHTPOJIbHasi padoTa BLIOODY
MPeTo1aBaTes)
Hroro no 3 pazneny 6 12 14
Pa3nen 4 PacTBOpEI AIICKTPOIUTOB
Tema 4.1 [lucriepcHBIE CHCTEMBI. MOJICOTOBKA K JIEKIIUSAM
PactBopbI HERNEKTPOIUTOB. 3aKOHBI ) 1 1.2 (ct. 5-30); 2.1 (c1.8-
Payns. OcMOC M OCMOTHYECKOE 15)
JIaBJICHHE
JlaGopaTopHas padora Ne 4.1 Crioco6s1
OIK-1 BBIPAKEHUS KOHLIEHTPALMM. 5 4 2 noAroroska k JIP
HOTK-1.1 [IpurorosneHue pacTBopa 3aJaHHOU [3.1] cp. 46-53
HOTIK-1.2 KoHIeHTpaluu. JlJaboparopnas pabota
MOIIK-1.3 Tema 4.2 PacTBOpHI BIEKTPOIUTOB. TIOJIFOTOBKA K JIEKIIASM TIEKIHA-00BACHEHHE ©
OCHOBHBIE XapaKTEPUCTUKH 2 1 1.2 (cr. 5-30); 2.1 (cr.8- HACTIHI
TpHUBJIeYCHUEM (HOPMBI
JIEKTPOIMTOB. Peakius cpepl 15) JICKyCoHH, Gece b
JlaGopaTopHas paGora Ne 4.2
JlaGoparopnas paboTa paBHOBECHS B 5 ’ noarotoska k JIP
pacTBopax 3JeKTpoiuToB. Pemienue [3.5] cTp. 26-32
3amaq
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Buabl yueOHol padoThI

Ilnanupyemble
KonTakTHas
(KOHTpoOJIHpYyeMbIe) aBora - HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThbl P % E ° HCIOJIB3YyEeMbIX B pPaMKax paspaﬁoTam-loro
OCBOEHUS: H © E ol 2o 5 &8 AKTHBHBIX H IpakTnyeckoi DJIEKTPOHHOT O
anMEHOBaHHE Pa31ea0B, TEM ] ] S| = -
xox YK; OIK; MK pasa > ¥ | & & § 55 E‘ a8 Bun CPC HHTEPAKTHBHBIX HOrOTOBKH Kypca
- | & o
U HHAHKATOPBI = g2 T 5 = 8 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
5| = EEl 8¢ .
JOCTH/KEHUS £ 8 l§ = = § = = TexHOJI0rHii - yacax) = qacax)“
KOMIeTeHIMii = = A é‘ 3 © =
Tema 4.3 ['ereporenHoe paBHOBecUE B
aCTBOPaX dJIEKTPOIUTOB TTOATOTOBKA K JCICIAM
pactTBop p ' 2 05 | 1.2 (cr. 5-30); 2.1 (cr.8-
PacTBOpUMOCTb U ITPOU3BENCHUE 15)
PacTBOPUMOCTH.
IIOArOTOBKA K JICKIIUAM
Tema 4.4 ['unponus coneit 2 0,5 1.2 (cr. 5-30); 2.1 (cr.8-
15)
IIOArOTOBKA K JICKIIUAM
Tema 4.5 OxucnuTenbHO-
2 1 1.2 (c1. 5-30); 2.1 (c1.8-
BOCCTAHOBUTEIIEHBIC PEAKIHH 15)
JladopaTopHas padora Ne 4.3
Jlaboparopnas pabota « OKHCITUTENHHO- » 1 noarotoska k JIP
BOCCTAHOBUTEJBHBIE PEAKLIUNY. [3.6] cp. 3-35
Pemenue 3agau
JladopaTopHast paGora Ne 4.4 Pewuenue
noaroroska k KP
3aga4 no reme 4. Ciaya OT4YETOB 6 3
[3.7] ctp. 2-14
KontponsHas pabdora
BBIIIOJTHCHHE
CamocTosiTesibHasi padoTa no nomarranx KP
ocBOeHMIO 4 pa3nea: 2 [3.7] cTp. 2-14 (no
JOMAIIHSSI KOHTPOJIbHAsI padoTa BBIOOPY
NPEero/1aBaTeis)
HToro no 4 pasneny 10 14 14
OIIK-1 Pasnen 5 Onexkrpoxumust. Kopposust 1 3ammra MeTamionB
HOIIK-1.1 ITOJArOTOBKA K JIEKIIASIM MopaenupoBanue
Tema 5.1 XuMHUYeCKHe HCTOYHUKH TOKA
MNOIIK-1.2 2 1 1.2 (cr. 5-30); 2.1 MPOM3BO/ICTBEHHBIX
HOIIK-1.3 (ranbBaHIECKHE JNEMEHTEL, (ct.8-15) IIPOLIECCOB U CUTyaluil

14




Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHKEHUSI
KOMIIeTeHI Ui

Buabl yueOHol padoThI

KonTakTHas
6 = m HaumenoBanue Peanu3zanus HaumeHnoBanue
adora
P g HCII0JIb3YeMBbIX B paMKax pa3padoTaHHOIO
2 = 9 .
= 9o HEE AKTUBHBIX U IpakTnyeckoi DJIEeKTPOHHOI 0
< 2 <9 = o X 7
HanmeHoBaHue pa3aesioB, TeM < Z s £ S B 2 < Bua CPC
) 27 g7 85§ 3 MHTEPAKTUBHBIX MOArOTOBKHU Kypca
£ | 2 & FoE =
=) £dl 5= g s 8 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
5| 29 E & g% 212 13 14
£138¢ 535 =% TEXHOJIOT M yacax) yacax)
= < 2 &8 O &
= =
AKKyMYJISITOPBI, TOTUTUBHBIC 3JICMCHTHI)
U IpUHIUIE! uX pabotsl. D/IC u
NIeKTpUYECKast EeMKOCTh XUMHUYECKUX
HCTOYHUKOB TOKa
Tema 5.2 DnexTpoHbII MOTEHIHATL.
Bopgopoanslii 3nekTpon. YpaBHEHHE TOATOTOBKA K JICKIAM
p TPOAL 7P 2 1 12 (cr. 5-30): 2.1
Hepncra. Pan nHanpsixeHui! MeTasios. (c1.8-15)
Pa3sHOBHIIHOCTB 31EKTPOAOB
JlaGopaTopHuas padora Ne 5.1
«["anbBaHUYECKHE FIEMEHTBD,
5 6 4 moaroToska k JIP
«DIIeKTPONIN3 C PACTBOPUMBIMU H
P pacTsop [3.8] cTp. 36-48
HEpacTBOPUMBIMHU aHOAaMN». Pemenne
3a1a4
Tema 5.3 DneKkTpoau3 paciiaBoB U HOJrOTOBKA K JIEKIUSAM
BOJIHBIX PACTBOPOB C paCTBOPUMBIMH U 2 0,5 1.2 (cr. 5-30); 2.1
MHEPTHBIMH SJIEKTPOIaMU (ct.8-15)
Tema 5.4 3axons! Dapazest.
Hamnpsoxenue paznoxenust. Beixon no TIOATOTOBKA K€ JICKIIAM
- ' 2 0,5 1.2 (cr. 5-30); 2.1
TOKY. HaTPSOKEHU KTPOJHBIX
oky. [lepeHanpskeHue 3neKTpos, (c1.8-15)
MPOIIECCOB
IMOATOTOBKA K JICKIITUAM MoaenupoBanue
Tema 5.5 OcHOBHBIE BUIbI KOPPO3HH. A " ACID
. 1 0,5 1.2 (cr. 5-30); 2.1 MIPOM3BOJCTBEHHBIX
THMbI KOPPO3UOHHBIX Pa3pyLICHUN .
(ct.8-15) MIPOIIECCOB M CUTYaNni
Tema 5.6 XumMuueckuii u MOJITOTOBKA K JIEKI[USAM
3JIEKTPOXUMHUYECKUN MEXaHU3MbI 3 1,5 1.2 (cr. 5-30); 2.1
KOppO3uM MeTamios. Kopposus ¢ (cr.8-15)
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Bunbl yueoHoli padoThl
Ilnanupyemble
KonTakTHas
(KOHTpoOJIHpYyeMbIe) T z o HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl =E HCII0JIb3YeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHMS: o E ol 2o 5 &8 AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
xox VK OIIK; [IK HanvmeHnoBaHne pa3aesnoB, TeM gi 2 s § ?:\ E E é Bup CPC MHTEPAKTHBHBIX TR Kxypea
M MHAUKATOPBI = E E‘\ 2 E § = 6 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
JOCTH/KEHUS g §' l§ % 2 § k§ = TexHOJI0rHii - yacax) = qacax)14
KOMIIeTeHI[Hii = S A é‘ 3 O =
BOJOPOJHON U KUCIOPOJHOU
Jenonspusanueid. Meroasl 3alUThI
METaJIJIOB OT KOPPO3HUH
JladopaTopnasi pabora Ne 5.2 Pemenue
3ana4 o teme 5. Caaya oT4eTOB 8 4 ;ozroToRKa k KP
[3.8] cTp. 3-36
KontponsHas pabora
Boinonnenue
CamocTosiTesibHasi padoTa no nomamaux KP
O0CBOEHMIO 5 pa3jena: 2 [3.8] cTp.3-36 (o
AOMAIIHsASl KOHTPOJIbHasi padoTa BBIOOPY
IIperno/aBaTes)
Hroro no 5 pasnery 12 14 15
HUTOI'O 3A CEMECTP 34 | 68 64
2 CEMECTP
Pa3nea 1 Teopus ctpoenus atoMoB U [lepuonndyeckuit 3aKoH
IOJArOTOBKA K JICKIIUAM J'[eKLIPIH-OG”bS[CHeHHe C
OMK-1 Tema 1.1 Teopus cTpoeHus aroma ) ) [2.2] (cT. 16-63); 2.1 YaCTHYHBIM
MOMK-1.1 BOJIOPOJA U CIIEKTPBI aTOMOB (ct.8-15) MpUBJICYCHUEM (HOPMBI
NOTIK-1.2 JAUCKYyCCUH, 6CC8Z[I)I
WOIIK-1.3 JlaGopaTopHuas pa6ora Ne 1.1 Perienue 5 . MOATOTOBKA K 3aHSTHIO
3a/J1a4 110 CTPOCHHUIO aTOMa [3.9] ctp. 3-6
IIOAT0TOBKA K JICKIIUAM
Tema 1.2 MHOr03J1€KTPOHHBIE ATOMBbI 2 2 1.2 (cr. 5-30); 2.1 (cr.8-
15)

16




Buabl yueOHol padoThI

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIHpYyeMbIe) e z o HanmenoBanmue Peanmnsanusi HaumeHnoBanue
Pe3yabTaThl =E HCII0JIb3YeMBbIX B paMKax pa3padoTaHHOTO
OCBOEHUS: © E ol 2o 5 &8 AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT O
xox VK OIIK; [IK HanvmeHnoBaHne pa3aesnoB, TeM = 2 s § ?i E E> Gﬁ Bup CPC MHTEPAKTHBHBIX TR Kxypea
M MHAUKATOPBI 5 E Eﬁ 2 E [g = 8 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
JOCTH/KEHUS g é" l§ % 2 § k§ = TexHOJI0rHii - yacax) = qacax)“
KOMIIETeHIIHii = S A é‘ 3 O =
JlaboparopHas pagora Ne 1.2 Perienue TOATOTOBKA K 3ARATHIO
3a1a4 Ha [leproauueckuii 3aK0H UM. 4 4 [3.9] ctp. 3-6, KP Komnoxsuym
J.1. Mengneneesa. KorrponeHas pabota F; ):1(1;)(])113216
JEeKIUA-00BSICHEHUE C
Tema 1.3 [leproguueckuii 3aKOH UM. HMOATOTOBIA K JCIKLIIM YaCTHYHBIM
2 2 1.2 (cr. 5-30); 2.1 (cr.8-
J.N. Menneneesa 15) NIPUBJICYEHHEM (OPMBI
JUCKYCCHH, Oecebl
Boinonnenue
CamocTosTeabHast padoTa 1o nomarnanx KP
ocBoeHmio 1 paznena: 4 [3.9] ctp.3-34 (0
JAOMAIIHSASI KOHTPOJIbHAsI padoTa BBIGODY
IIperno/aBaTes)
Hroro no 1 pazneny 6 6 19
Pa3nen 2 Xumudeckast CBsI3b M CTPOCHUE MOJIEKYT
Tema 2.1 XuMudeckas CBSI3b U CTPOCHHE MOATOTOBKA K JIEKIHSAM
MOJIEKYJ1. MeTol MOJIEKYISIPHBIX 7 1 [2.1] (ct. 49-85); [2.2]
OIK-1 opbOwuraneit (cTp. 69-150)
HNOIIK-1.1 JlaGopaTopHuas pa6ora Ne 2.1 Perrenue
NOIIK-1.2 3aJa4 110 XMMHUYECKOH CBSI3H U 4 3 noaroroska Kk KP
HOIK-1.3 cTpoeHnio Moneky1. KoHrponbHas [3.11] ctp. 3-33
pabota
IMMOATOTOBKA K JICKIIUAM
Tema 2.2“M6)KMOHeKyJ'IHpHLIe 1 1 1.22((“ 5-30); 2.1]-20"[.8-
B3aMMOJICHCTBHSA 15)
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Buabl yueOHol padoThI

Tlxanupyembie KonrakTHas
(KOHTpoOJIHpYyeMbIe) e z o HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl 3 =E HCII0JIb3YeMBbIX B paMKax 5 pa3padoTaHHOTO
OCBOEHUS: HammenoBanue pasieiios, Tem D) E 3 E D) E 2 gi Bun CPC AKTUBHBIX U IIpakTnyeckoi DJIEKTPOHHOT O
ko1 YK; OIIK; IIK = & =3 2R E‘ ) HHTEPAKTUBHBIX MOAT0TOBKH Kypca
H HHIHKATOPHI = = E 2 E [g s 8 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTH B | (TPYA0eMKOCThH B
JOCTH/KEHUS g é" l§ % 2 § k§ = TexHOJI0rHii - yacax) = qacax)“
KOMIIETeHIIHii = S A é‘ 3 O =
IOATrOTOBKA K JICKIIUAM
Tema 2.3 KommiekcHble coeTUHEHUSI 4 1 [2.1] (cT.1-170), [2.2]
(ctp. 154-201)
JlaGopaTopHuas pa6oTta Ne 2.2 romroToRKa  JIP
;;I::;?IJZZI::ZHLIC COCIMHEHUS JUIA S- U ) 2 3 [3.12] crp. 3-29, 36-41
JlaGopaTopHas padora Ne 2.3 HoMTOTOBKa K JIP
;i::ﬁii?lme coeuHeHust st d— 4 3 [3.12] crp. 3-29, 36-41
JlabopaTopHasi padora Ne 2.4 Cpaua 4 3 noaroroska k KP
otyetoB. KoHTponpHas pabora [3.12] cTp. 3-35
BBIIIOJIHCHHE
CamocTosiTeJibHasi padoTa no noMamHux KP
OCBOEHHIO 2 pa3mesia: 4 [3.12] ctp. 3-35 (o
AOMAIIHsASl KOHTPOJIbHasi padoTa BBIGOPY
TIPeTo1aBaTeis)
HToro no 2 pasnery 12 14 19
Paznen 3 Xumus aeMeHTOB
IOJArOTOBKA K JICKIIUAM
Tema 3.1 Xumus S-351eMeHTOB (110 4 1 12 (cr. 5-30); 2.1
OTIK-1 rpymmam) (c1.8-15)
HNOIIK-1.1 JlaGopaTopHuas padora Ne 3.1 s- 4 9 noarortoska k JIP
MOIIK-1.2 ayieMeHThI 1 1 2 rpymnmn [3.13] cTp. 3-10
HOIK-1.3 MOAr0TOBKA K JIEKIIUSIM
Tema 3.2 Xumus p-a3neMeHToB (110 4 1 1.2)1 (cr. 5-30); 2.1LECT.8-
TPYIIIam) 15)
JladopaTopHasi pabota Ne 3.2 p — 2 2 noaroroska k JIP
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Buabl yueOHol padoThI
Ilnanupyemble K
OHTAKTHAs
(KOHTpoOJIHpYyeMbIe) aBora - HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl p % E o HCII0JIb3YeMBbIX B paMKax pa3paGoTaHHOIO
OCBOCHMS: H o E ol 2 g 5¢ 8% AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
koa YK; OIK; MK AMMEHOBAHHE PAI/IETOB, TEM | EF § ol E e ) Bun CPC MHTEPAKTHBHbIX HOJATrOTOBKH Kypca
W HHANKATOPBI = E E g = [g s 6 o0pa3oBaTeJbHBIX | (TPyZ10eMKOCTb B | (TPYA0eMKOCTH B
= >H= < o
JOCTH/KEHUS % é" l§ = = § k§ TexHOJI0rHii - yacax) = qacax)“
KOMIIETeHIIHii = S A é‘ 3 O =
anementsl |11 — VII rpynm [3.13] ctp. 11-29
Tema 3.3 Xumus d- u f-snmementon TTOAITOTOBKA K TICIIIAM HGKHHZ;O&)HCHGH% )
: 2 1 1.2 (ct. 5-30); 2.1 (c1.8~ HACTHATBIM
(0630p) 15) npuBIeUYeHHEM (GOPMBI
IICKyccuH, Oeceabl
JlaGoparopHasi pagora Ne 3.3 d —
anemeHThI [ rpynmet (Cu) u I rpymmmbt 4 4 HoAroToBka k JIP
py py [3.13] crp. 38-51
(Zn, Cd, Hg)
TeMa 3.4 X d'3 eMEHTO o IOATrOTOBKA K JICKIIHUAM
A 0-371eMeHTOB (1 4 2 | 1.2 (cr. 5-30); 2.1 (cr.8-
rpymmam) 15)
TeMa 3.5 X f—3 eMEHTO o IOATOTOBKA K JICKIIUAM
s f-51emenToB (1 2 2 1.2 (cr. 5-30); 2.1 (cr.8-
rpymmam) 15)
JladopaTopHas padora Ne 3.4 «Xumus ’ 4 HoaroToBka k JIP
Maprasra u XxpoMma» [3.13] ctp. 30-38
JladopaTopHas padora Ne 3.5 Cnaua 2 6 o(hopMIICHHE OTYETOB
OTYETOB JIP [3.13] ctp. 3-51
HToro no 3 pasneny 16 14 25
HUTOTI'O 3A CEMECTP 34 | 34 63
HUTOI'O no aucuun/jnHe 68 | 102 127
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5. TEKYIIIAM KOHTPOJIb YCIIEBAEMOCTHA U IIPOMEKYTOUHAS
ATTECTAIUA ITIO U'TOI'AM OCBOEHUA JTUCHUITJINHBI.

Texymmii KOHTPOJIb OCYIIECTBIIAETCS 110 BCEM BUAaM y4eOHOTro Ipoiecca: TeCTUPOBaHUE
110 TeMaM JICKIIMOHHBIX 3aHATHH, PeICHNE MPAKTHUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOTHI.

5.1. TumoBble KOHTPOJIbHbIEC 3aJJaHUSI WIH HHbIe MaTepuajbl, HeOOXOAUMBbIE ISl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

Bonpocel, uWHAMBHIyanbHBIE 33JaHUS M 3aJa4d IPEJICTABICHB B METOAMYECKHX
yKa3aHUAX K IPAKTHYSCKUM H JTa0opaTopHbIM 3aHsTusM [3.1 — 3.13], mpencraBieHHbIX B 11. 6.3.

5.2. Onucanue nmokasarejei u KPUTEPUEB KOHTPOJA YCIIEBAEMOCTHU, OIIMCAHUE HIKAJ
OIlCHUBaHUA

Jl7is OlleHKW 3HAHUW, YMEHUN, HABBIKOB M ()OPMUPOBAHUS KOMIIETEHIMH 1O AUCIHUILTUHE
JUISl TEKYILIEr0 KOHTPOJIsi B ceMmecTpe (mepBasi U BTOpask KOHTPOJIbHASI HEIEINs) MPUMEHSETCS
0a/UIbHO-PEHTUHTOBAS/TPAAUIIMOHHAS CHCTeMa KOHTPOJISI U  OLEHKH YCIeBaeMOCTH
CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzo6an cucmema OYeHUueaHU:

HIkana
JK3aMeH
OIlEHVBAHUS
41-50 OTnan4HO
31-40 Xoportio
21-30 Y 10BIETBOPUTEIBHO
0-20 HeynoBneTBoputenbHO

HpI/I MPOMCIKYTOYHOM KOHTPOJIC (3K3aMeH) YCII€BAEMOCTb CTYACHTOB OLCHHUBACTCA II0

YeTbIpex0aIbHON CUCTEME:!

«HCYAOBJICTBOPHUTCIILHO.

COTIUIHOY, «XOpOIIOY,

«YJOBJIETBOPUTEIHHOY,
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Tabnuya 6 —Kpumepuu oyenuganus pesynomama o0y4eHus no OUCHUNIUHE U WKAIA OYEeHUBAHUSA

Kputepun ouennBanus pe3yjibTaToB 00y4eHUsI
Ouenka Ouenka Ouenka Onenka
Kox n Kon n nanmenoBanue «HEYJI0BJIETBOPUTEILHO» | «Yy/OBJIETBOPUTEIbHO / «XO0pomoy / «OTJIMYHO» /
HaHMeHOBaHHE WHUKATOPA TOCTUKECHUS / «HE 3a4TEeHO» «3a4TEHO» «3a4YTEHO» «3a4TEHO»
KOMIETEeHIIHU KOMIIeTEHIIU U 0-59% 60-74% 75-89% 90-100%
OT max pEeUTHUHTOBOU OT max peUTHUHTOBOU OT Mmax peUTHUHTOBOU OT Mmax peUTHHTOBOU
OIIEHKH KOHTPOJISI OIIEHKH KOHTPOJISI OIIEHKH KOHTPOJISI OIIEHKH KOHTPOJISI
3HaeT MeToIbl 00paboTKN
He criocoGeH ycBOUTH METOIbI Ciabo 3HaeT METOIBI IKCIIEPUMEHTAIIBHBIX YBepeHHO 3HAET METOIbI
00pabOTKHU IKCIIEPUMEHTATIBHBIX 00paboTKH JIaHHBIX, B TOM YHCIIE 00paboTKH
JTAaHHBIX, B TOM YHUCIIC JKCTIEPUMECHTATBHBIX JAHHBIX, B | CTATHCTHYCCKUE; TIPABHIIA IKCIIEPUMEHTATBHBIX TAHHBIX, B
CTaTHCTUYECKHE; TPaBHIa TOM YHCIIE CTATHCTHIECKHE; [peICTABICHHUS TOM YHCIIE CTATUCTHIECKHE;
HOIIK-1.1 Ionssyemes MpeICTABICHUS MpaBHJIa MPEACTABICHHS IKCIIEPUMEHTATBHBIX MpaBHJIa MPEACTABICHHS
MEMOOAMIL KAYECIBEHHOZ0 Ul IKCIIEPUMEHTAIBHBIX JAHHBIX. IKCIIEPUMEHTAIBHBIX TAHHBIX. JTAHHBIX. IKCIIEPUMEHTAIBHBIX JaHHBIX.
Ilonspumerpuueckue, [lonspumerpuueckue, [onsspumerpuueckue, [onspumerpuueckue,
KOJIUYeCmeeHH020
90yIIMOCKOITNYECKHE, 90yJUTHOCKOITNYECKHE, 50yJIIMOCKOITUYECKHE, 90yJUITHOCKOITNYECKHE,
MOOenUpoB8anUs OCHOBHbIX
KaJIOPIMETPHUYECKHE, KaJOpHMETPHIECKHE, KaJIOpIMETPHYECKHE, KaJIOpIMETPHIECKHE,
OIIK-1. Ciocoben | €CMECMECHHORAYHBLX ANEKTPOXUMHUYECKUE METOIBI EKTPOXUMUIECKHE METOJIBI ANIEKTPOXUMHUYECKHAE METOBI | AIIEKTPOXUMUYCCKUE METOIBI
pemars 3a1a4u 3AKOHO8 HOTy4YeHUs PUBHKO-XUMHIESCKHX TOJTy4eHus! HU3UKO- HOTy4eHust HU3HKO- NoTy4eHust HU3HKO-
podecCHOHANBHOI J@HHBIX TIPU PELIEHUN XMUMHUYECKUX JAHHBIX TIPH XHUMHUYECKUX JAHHBIX TIPH XUMHYECKUX JTAHHBIX TIPU
JeSTeTBHOCTH, TEPMOANHAMHYECKHX, pelIeHr: TEPMOANHAMHYECKUX, | PELICHUN peLIeHNH TepMOANHAMUIECKHX,
KHHETHYIECKHUX U JPYTHX 3a/1a49 KAHETHYECKUX W JAPYTUX 337384 | TePMOANHAMHICCKHX KAHETHYIECKHUX U IPYTHX 3a/1a4d
IPUMEHSIST METOAbI o APy A o APy . pMoZa > . APy A
0o01Iel XuMun 00111ell XUMUH. KAHETUIECKUX U JPYTUX 0o01Ieil Xumun
MOJIEIUPOBAHMS, N
3a7a4 o0meld XUMHUH
MaTeMaTnecKoro He Brazeer TeopeTndeckum
aHanusa, MaTepHaIoM IO AUCIHUILIHHE Xopouio 3HaeT
C€CTECTBCHHOHAYYHBIC XUMHMsl; HE 3HAET METOJI0B TEOPETUUECKUI MaTepual, HO
IToBepxXHOCTHO 3HaeT
1 O0IIeHHKCHEPHEIE TUTAHUPOBAHUS SKCIIEPUMEHTA U o B OT/IENIBHBIX pa3zenax N
TEOPEeTHYEeCKHH MaTepua, He B OTIMYHO 3HAET TEOPETUUECKUI
3HAHUSA METOI0B 00pabOTKH pe3yIbTATOB [IOJTHOM OGBeMe 3HAET METObI JIOITyCKaeT HETOUYHOCTH; MaTepHA, 3HAET METObI
HOIIK-1.2. IIpumensem SKCIIEPUMEHTA; HE BIAJIeeT TCODHH IIAHMDOBAHMSL 3HAET METO/IbI TEOPUH Teo ﬁn m;aHH BN
Memoobl MAmMemMamu4ecko2o (bHU3MKO-MaTEMaTHIECKUM P p TJTAHUPOBAHUS P P
9KCTIEPUMEHTA; HE B ITOJIHOM IKCIIEPUMEHTA; 3HAET METOIbI
ananu3a, NPUHAMbIE 8 anmapaTtoM; He yMeeT COCTaBIATh IKCIIEpHUMEHTa; 3HAET
[LTAH TIPOBETEHMS IKCTIEDHMEHTA 1 oOBbeMe 3HaeT METO bl aHATTN3a METOMbE AHAIISA 1 aHamm3a U 00paboTKU
€CMECMBEHHOHAYHHbIX U oc QETBMTL o6 a60T1? " 1 00paboTKU pe3yNIbTaTOB o6 agoncn 3V IBTATOR PE3yIIbTaTOB IKCIIEPUMEHTOB;
UHIHCEHEPHIX 0DNACTAX yi P Y 9KCIIEPUMEHTOB; HE B TIOJIHOM P pesy BIajieeT PU3HNKO-
aHaNn3 pe3yJIbTaToOB JKCIIEPUMEHTOB, HO HE
obbeme BiaseeT GU3UKOo- MaTeMaTHIECKHM allliapaToM
IKCIIEPUMEHTOB; HE YMEET BCer/ia BEPHO UX MPUMEHSIET;
MaTEMaTUYCCKHUM alrapaToM
CaMOCTOSITENFHO PelIaTh BiIajieeT GU3NKO-
KOHKPETHBIE 33291 U3 Pa3IUIHBIX MaTeMaTHIECKHM allliapaToM
pa3esioB XMMHUH
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HOIIK-1.3. Ilpumensem 6
pewenuu npo@eccuoHantbHbixX
3a0a4 ecmecmeeHHOHAYYHbIE
U UMDICEHePHbIe 3HAHUSL

He  Bumageer  TEOpeTHYECKUM
MaTepHaIoM M0 ANCLHUIUIMHE, He
YMEEeT IOJIB30BAThCS CIIPABOYHOM
JINTEPaTypoil; He BIaxeeT GpU3MKO-
MaTEeMaTHIeCKHM alllapaToMm; He
yMeer COCTaBJIATh TUTAHBI
HPOBEICHUS  IKCIICPHUMEHTAIBHBIX
UCCIICZIOBaHUI ¥ OCYIIECTBIISTH
00pabOTKy M aHaIW3 pe3ylbTaToB
IKCIIEPHMEHTOB;HE YMEET JOTHYHO

u3naraTb yCTHO M IHCHMEHHO
pe3ysbTaThl cBOEH
HCCIIEIOBAaTENCKOM  paboTBl U

paboThI ¢ TUTEPaTYpOit

[ToBepxHOCTHO 3HaET
TEOpPETUUECKUI MaTepual; He B
MOJTHOM 00BEMeE BIIAICET
(hU3HKO-MaTEeMaTHIECKUM
anmapaToM; He B IIOJIHOM
o0beMe 3HaeT pasMEepHOCTH
(yHIaMEHTATBEHBIX BEJINYNH;
CIOCOOCH CaMOCTOSITEIIEHO
CIUTAaHUPOBATh U MPOBECTH
J1a00paToOpHYIO padboTy U
00paboTaTh pe3yIbTaThl
9KCIIEPUMEHTA, HO HE CIIOCOOCH
MIPOAHAIN3UPOBATh U CAETATh
BBIBOJIBI, HE CITOCOOEH
JIOCTaTOYHO MOJTHO TIPOBECTH
aHaJM3 yueOHOU U
TEXHUYECKOU JTUTEPATYPHI 110
TeMaM, 3aIaHHbIM
MperoJaBaTesieM; YaCTUIHO
yMeeT pemarb KOHKPETHBIE
3aJa4¥ U3 Pa3IMYHBIX pa3neioB
XHMHH, HE YMEET JOTUIEeCKU
BEPHO U apTyMEHTHPOBAHO
3alUIIaTh Pe3yJIbTAThl CBOMX
HCCIICOBAHMIA, JIOTHYCCKH
M3JIaraTh YCTHO U TIUCHMEHHO
pe3ynbTaThl CBOEH
HCCIIeIOBATENBCKON pabOTh

Xopomio 3HaeT
TEOPETUUECKUN MaTepuall, HO
B OTJENBHBIX pazzenax
JIOMYCKaeT HETOYHOCTH;
BiazeeT PU3HUKO-
MaTeMaTHIECKIM
ammaparoM; CrocooeH
CaMOCTOSITEIIEHO
CIUIAHMPOBATh U IIPOBECTH
nabopatopHyto paboTy u
00paboTath pe3yabTaThl
SKCIIEpPUMEHTA,
MPOaHAIN3UPOBATh, HO
3aTPYIHSACTCS CeNaTh
BBIBOJIBI; yMeEET
CaMOCTOSITENIFHO PellaTh
KOHKPETHBIE 3a1a4 W3
Pa3IMYHBIX Pa3IeNnoB
XHMHH, HO HE BCETAa
MPUBOAUT IOJIHOE PEIICHNE;
JIOMYCKAaeT JIOTHYECKHUE
OLTMOKY B apryMEHTaIuu
PE3yJIbTaTOB CBOMX
HCCIIeI0OBaHUN U NIpU
popabOTKK TeX WM MHBIX
pa3lernoB IUTEpaTyphl; yMeeT
M3JaraTh YCTHO M IINCBMEHHO
pe3ysbTaThl CBOEH
HCCIIEIOBATENBCKON paboThI
1 paboTHI ¢ TUTEPATYPOH 1O
JTAHHOI TeMaTHKe

OTJIMYHO 3HAeT TEOPETUUECKUI
MaTepHa; 3HAeT CIIOCOObI
MOy YEeHUS] XUMUYECKUX
3JIEMEHTOB U UX XUMHYECKHE U
(uznveckue CBOWCTBA; XOPOIIO
BJaJiceT (PH3HUKO-
MaTeMaTHYCCKUM aIlapaToM;
CIOCOOCH CaMOCTOSITEIIEHO
CIUTAaHHPOBATh U MPOBECTH
nabopatopHyto paboTy,
00paboTath pe3yabTaThl
9KCIIEPUMEHTa, MPOBECTH
aHaJIM3 U CHIEJIaTh BBIBOI;
CHOCOOCH aHAIN3UPOBATh
JTUTEPATYPHBIC UCTOUHHKH B
mpezienax MoJyYCHHBIX paHee
3HAHUI; CAMOCTOSATEIHHO
pelaTh KOHKPETHBIC 3a]1a4d U3
Pa3UYHBIX Pa3/IEIOB XHUMHH,
JIOTHYECKH BEPHO H
apryMEHTHPOBAHO 3aIINIIATh
Pe3yAbTATHI KaK CBOUX
HCCJICIOBAHMM, TaK U
HCCIICTIOBAHMI JIUTEPATYPHBIX
HCTOYHUKOB
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6. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHasi iuTepaTypa, neyaTHble U3AaHUsA OUOJIMOTEYHOro (poHIA

bubnuoTteunplii (OH YKOMILJIEKTOBAH MEYaTHBIMHU M3JaHUSMU U3 pacdera He meHee 0,25
9K3EMILIApPA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJ0ro oOydarollerocs M3 4Yucia JIHIl,
OJIHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOILLYIO JUCHUIUIMHY (MOIYJIb).

1.1 AxmeroB H.C. OGmmiast u Heopranudeckas Xxumus: Y4ueOonuk s By30B / H.C. Axmeros.
- 7-e m31., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 I'muaka H.JI. O6mas xumust: YueOnuk mis 6akanaspos / H.JI. I'munka; [lox pen. B.A.
ITonkoBa, A.B. babkoBa. - 19-¢ u3a., nmepepad. u mom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pom. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii S1.A.O0mas u Heopranudeckas xumusi: Yueonuk / S.A. Yrail. - 4-e uzn.,crep. -
M: Brici.uik., 2004. - 527 c.

6.2. CnpaBouHo-0nbanorpadguyeckas Jureparypa

2.1 HaymoB B.U. KowmmnekcHbie coeaunenusi: yue6. mocodbue / B.M. Haymos, XK.B.
Manynesuu, O.H. Koanesa; HI'TY um. P.E. AnekceeBa. — Huwxuauit Hosropon, 2019. — 173 c.

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

2.3 Tankun A.JI. Xumus / AJL Tankua, B.K Ocmanos. HI'TY um. P.E. Anekceesa. —
Hwxnuit Hosropon, 2013. — 178 c.

6.3. MeToau4eckune yKa3aHusl, peKOMEHIALUH U APyTrue MaTepHAaJIbl K 3aHATHAM

B cniucok «Meronndeckue yka3zaHHs, peKOMEHJAUN U IpyTrue MaTepHuajbl K 3aHATUAM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHHsS W PEKOMEHJAIMHM 110 MPOBEIEHHIO J1a0OpaTOpHBIX M
NPaKTUYECKUX YUeOHBIX 3aHATHUI 110 TaHHOM TUCIMILIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannsle npenooagamenimu:

3.1 Manynesnu XK.B. Benenue B xypc obOmieit xumun. OCHOBHBIC MOHSTHS U 3aKOHBI:
y4eOHO-MeTO/I. Tocobue K 1abopaTopHBIM paboTam 1o Kypey «OO011ast U1 HeopraHM4ecKast XUMUS
st crynentoB HampaiaeHui 18.03.01 «Xummueckas texHonorus», 19.03.01 «buotexHomorus»,
11.03.04 «OnexTpoHuka u HaHOdJIEKTpoHUKay, 22.03.01 «MarepuanoBeneHrne U TEXHOJIOTHH
marepuaioB» Bcex ¢opm oOyuenus / K.B. Manynesuu, O.H. Kosanesa, T.B. CazontbeBa //
Hwuxnauit Hosropox, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. Manynesuu JK.B. DreMeHThl XUMHUECKOW TEPMOAMHAMHUKH B Kypce OOILIed XUMHH:
METO/. YKa3aHUs K JTaOOpaTOpPHBIM M TNPAKTHMYECKUM 3aHATHAM MO Kypcy OOIIed XUMHU IS
CTYZICHTOB XHMHUYECKHX M HEXHMHYECKHX CIHEIUATbHOCTEH THEBHBIX, BEUEPHUX W 3a0YHBIX
dakynsretoB / JK.B. Manynesuy, O.H. Kosanesa, T.B. CasoutseBa, FO.M. JlykesnoBa / H.
Hosropox, HI'TY um. P.E. Anekceepa. 2021. — 58 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTCKAHWS XUMHUYECKHX PEaKIIHi:
METOAMYECKHE YKa3aHUs TSI TPOBEACHUS KOHTPOJIBHBIX Pa0OT M KOJUIOKBUYMOB TI0 KypCy oOIein
XUMHHU JUI CTYJCHTOB XUMHYECKUX M HEXMMHYECKHX CIELUATbHOCTEH JTHEBHBIX, BEUEPHUX U
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3a0unbIx Gopm obOyuenus / I'.H.bopucosa, A.B. bopucos, F0.B. barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. KoaneBa O.H. CxopocTh XUMUYECKHX PEaKIHii. XUMUYECKOE PaBHOBECHE: yUEOHO-
METO/I. TOCOOHE K BHIIMOIHEHUIO TIPAKTUYECKUX U Ta00paTOpHBIX paboT nmo aucuuruinie «Oomas u
HEOpraHu4yeckass XUMUs» ISl IOJTOTOBKM CTYJCHTOB HANpABICHUH MOArOTOBKH «XUMHUYECKas
TEXHONOTUs», «bruorexHomorus»,«NeKTPOHUKA U HAHOAJIEKTPOHUKA», «MarepuaaoBeneHlue U
TEXHOJIOTUH MaTepuasioBy, «MeTtatyprus», «bHOTeXHHUECKUE CUCTEMBbl U TEXHOJIOTMHU» OYHOMN
dopmbl oOyuenus/ HI'TY um. P.E. AnekceeBa; coct.: O.H. KoBanesa, J)K.B. Mamynesuu, O.B.
Macneesa, FO.M. JlyksanoBa. H.Hosropon, 2023. — 29c.

3.5. CamconoBa A.Jl. PacTBOpBI 3JIEKTPOIMTOB: Y4€OHO-METOI. TOCOOUE K MPAKTUYECKIM
U J1abopatopHeIM pabotaM. MHIMBUAYyaIbHBIE 3aJaHHs 110 KypCy OOILIeH XUMHUH sl CTY/IEHTOB
HEXMMUYECKUX CIICIHAJIbHOCTEH JHEBHBIX, BEYCPHHUX U 3a0uHbIX (Gopm oOyuenus [ A.Jl.
Camconosa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Huxuuit Hosropon, HI'TY um. P.E.
AnexceeBa. 2020. - 33 c.

3.6. CamconoBa A.Jl. OKHCIHUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLMHU: METOJIUYECKHE
yKa3aHus K J1a0OpaTOPHBIM U MPAKTUYECKUM 3aHATUSAM [0 Kypcy OOIIed XUMUU IJi CTYIECHTOB
XUMHUYECKHX U HEXMMHYECKUX CHEIMAIbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX (opM 00OydeHust/
A Jl. CamconoBa, A.JI. I'ankun, T.B. Ca3onteeBa / H.Horopon, HI'TY um. P.E. AnekceeBa.
2012.36¢c.

3.7. bopuco A.B. KoHTpoipHbIE 3a/aHusi IO TEME PAcTBOPbI: METOJ. yKa3aHUs IS
NPOBEICHUS TEKYIIETO0 KOHTPOJS MO Kypcy OOIIeH XUMHHM W HEOPTraHWMYECKOW XUMHUH IS
CTYJI€HTOB XHUMHUYECKUX U HEXUMUYECKUX CIEIUATbHOCTEH JHEBHBIX, BEUEPHUX U 3a0YHBIX (hOpM
oOyuenus / A.B. bopucos, A./l. Camconosa, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBanmeBa O.H. DnekTpoxuMmusi: METOAMYECKHE YKa3aHUS K J1a0OpaTOpHbIM H
MPAKTUYECKUM 3aHATUAM TI0 Kypcy OOIel XUMUU AJsl CTYACHTOB XUMUYECKUX M HEXMMHUYECKUX
CIEIMaIbHOCTEH JTHEBHBIX, BEUEpHUX M 3a04HbIX (opm oOyuenus / O.H. Kosanesa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. Camconora // H. Horopoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

3.9. CmupnHoBa JLLA. CrpoeHue aroma: METOJMWYECKHE YKa3aHHUA K MPaKTUYECKUM
3aHATUSAM 10 Kypcy oOOWell M HeopraHMyeckod XUMHUHM JUIsI CTYJCHTOB XUMHUECKUX U
HEXMMHMYECKUX CHEIHalbHOCTeH THEBHOUN U BeuepHel ¢opm oOyuenus / JI.A. CmupHoBa, JK.B.
Marnynesuu, I'.A. I[lanuueBa, I'.®. Bomomun, JI.H. Yertsipbok, C.B. Kpacnomnybckas // H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Ctpoenme aroma. XuMmudeckas CBsI3b: METOJ. YKa3aHWs IS
NIPOBE/ICHUSI KOHTPOJIBHBIX pabOT M KOJJIOKBHYMOB MO Kypcy OOIIed XWMHHU ISl CTYACHTOB
XUMHYECKHX M HEXHMUYECKHUX CIIECIIUATLHOCTEH THEBHBIX, BEUEPHHUX M 3a09HBIX POpM 00ydeHUs /
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. Xumudeckasi CBs3b: METOJl. yKa3aHUs K MPAKTHUYECKUM 3aHATHSIM IO
Kypcy oOmeld XUMHUHM JUIs CTYJAEHTOB HEXMMHUUYECKUX CIElHaTbHOCTEH HEBHBIX, BEUEPHUX U
3aouHbIX (pakynerero/ B.M. Haymos, JI.H. YersipOok, I'.A. ITanuueBa // H. Hosropox, HI'TY
um. P.E. Anekceesa. 2012. 37 c.

3.12. HaymoB B.M. KowmiuiekcHbIE COETUHEHHS: METOJWYCCKUE YyKa3aHWS K J1ad. |
MPAKTUYECKUM 3aHATUAM N0 Kypcy obmed u Heopranuueckoil xumuu HI'TY ans crynentos
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xuMHYeckux crenuanpaocteit / B.M. Haymos, I'.A. ITanuuesa, JI.H. Yetsipooxk. // H.Hosropog.
HI'TY um. P.E. Anekceena. 2014. 51 c.

3.13. Kopanera O.H. CBoiicTBa 31€MEHTOB: y4eOHO-METO/. TTocobue K 1abd. padboTam 1o
Kypcy «OO0Imas 1 HeopraHuuecKass XUMHU», « XUMUS SJIEMEHTOBY» JUIsl CTYJEHTOB HaNpaBlICHUN
18.03.01 «Xumuueckas Texuonorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuanoeaeHue
W TEXHOJIOTMU MartepuaioB» Bcex (opm obOydenms / O.H. Komanera, JK.B. Manynesuu, T.B.
CazontheBa // Hwxuniit HoBropoa, HI'TY um. P.E. Anekceesa. 2021. — 52 c.

6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meronnyeckue peKOMEHIAIMHM IO OPTaHU3alMH ayJUTOPHOW pPaboThL. [IpUHSATHI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokois 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.
Jata obpamenns 23.09.2015.

3.2 MeToauueckre peKOMEHAAINU 110 OPTaHU3alMK U IUITAHUPOBAHUIO CaMOCTOSITEIILHON
paboThl cTyneHToB no aucuuriuHe. [Ipunatel YueOno-merogumueckum coBetom HI'TY um. P.E.
Aunekceena, IIPOTOKOJI No 2 oT 22 arpens 2013 T. DNEeKTPOHHBIN
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 (GopM H
MeronoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I'., 2013 r. DaekTpoHHBII
anpec:http://www.nntu.ru/RUS/otd_sl/'ymy/metod dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMALMOHHOE OBECIIEYEHUE JTUCHUITJINHbBI

Y4eOHbIii mpomecc MO  AUCHUIIIMHE  OOecreueH HEOOXOAWMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PACIPOCTPAHSIEMOTO MPOTrPAMMHOTO OOECIIEYEHUsI, B TOM YHCIIE
OTEUYECTBEHHOTO MPOU3BOJCTBA (COCTAaB MO JUCUUILIMHE ompeneneH B Hactosmed PIIJ] u
MO/JIEKUT OOHOBJICHUIO MPU HEOOXOIUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGPOPMALMOHHO-TEIeKOMMYHUKAIIMOHHOW  CeTH
«MHTEpHET», HEOOXOAMMBIX AJISl OCBOCHHS TUCHHUILINHBI (MOLYJIsI)

IlepeueHp IporpaMMHBIX IPOAYKTOB, HCIIOJIb3YEMBIX TP MPOBENCHNHN PA3JINYHBIX BUIOB
3aHATHH 110 TUCUUIUIMHE (OTKPBITHIN T0CTyN):

1.  Koncyasrantllmoc [DnexTpoHHslil pecypc]: CripaBodyHas mpaBoBasi cucTeMa. - Pexxum
nocrtyma: http://www.consultant.ru/.
2. Hayunas  osnexktponHas  Oubmuoreka  E-LIBRARY.ru. -  Pexum  nmocryma:

http://elibrary.ru/defaultx.asp

3. DuekrpoHHas 6ubnmoreuyHas cuctema [TOBOIKCKOTO rocyIapcTBEHHOTO YHHBEPCUTETA
cepBuca [DnekTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

4.  DIeKTpOHHO-OMONMMOTEeYHas cucTeMa Znanium.com [DIEKTPOHHBIA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpsiToe 0Opa3oBanue [DneKTpoHHBIN pecypc]. - Pesxum mocryma: https://openedu.ru/.
- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. O630op CMHU. Ilonnomexcmogas, mHozoompaciesas 6asa oauHvlx (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.
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7. bazwt Oanuvix Bcepoccuiickoeo uncmumyma HayyHoOU U MeXHU4ecKou uHgopmayuu
(BUHUTU PAH) no ecmecme@enHbiM, MOYHLIM U MEXHUYECKUM HAYKaM DIeKmpOHHbIU
pecypc]. - Peaxcum docmyna: http://www.viniti.ru. — 3aen. ¢ skpana.

8.  Yuusepcumemckas ungopmayuonnas cucmema Poccua [Dnekmpoumnwiti pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ skpana.

7.2. IlepeyeHb HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Taonuuya 7 - Ilepeuens 31eKmpoHHbIX OUDIUOMEUHBIX CUCHIEM

Ne HaumenoBanue IbC CcbuLika, Mo KOTopoit
ocymectsiasiercs aocryn Kk I6C

1 KoHCyIbTaHT CcTyIcHTa http://www.studentlibrary.ru/

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

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

B Tabn. 8 ykazan mepedeHp mnpodeccHOHANbHBIX 0a3 JaHHBIX U HMH(DOPMALIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM oOecriedeH JOCTym (yIaleHHBIH JOCTyI). JlaHHBIA MepedeHb
MOJJICKUT OOHOBJIEHUIO B co0TBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nmanHOM paszzgene MoryT ObITh NMPHBEACHBI PECYpPChl (CCBUIKM Ha CaWThI), HA KOTOPBIX
MOYKHO HAWTH TOJE3HYIO IS Kypca WH(POpPMAIHIO, B T.4. CTATUCTHYECKUEC WM CIPABOYHBIC
JaHHBIC, Y4eOHbIC MaTepPHAIIbI, OHJIAWH KyPCHI H T.JI.

Tabnuua 8 - Ilepeuenv cospemeHHbIX RNPOeccUOHATIbHBIX 0a3 OAHHBLIX U
UHPOPMAYUOHHBIX CRPABOYHBIX CUCHEM
Hoctyn K pecypcy (yaajaeHHbIH
o HaunmenoBanue npogeccuoHaJIbHON 0a3bl AOCTYII ¢ YKa3aHUEM
" | 1aHHBIX, HH(POPMAIHOHHO-CIIPABOYHON CHCTEMbI CCBUIKH/I0CTYN U3 JIOKAJbHOMU
CeTH YHUBEPCHUTETA)

1 baza  pgaHHBIX  CTaHZapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnekTpoHHass  0a3a  M30paHHBIX  CcTaTel Mo .

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

3 EnuHbIi apXuB 95KOHOMHYECKUX M COLMOTOrnYecKuX | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3el  pganHbplx  HammonanbHOrO  coBeTa 1O

4 . http://www.ncva.ru
OIICHOYHOU JCSITeITLHOCTH
CnpaBouHas IIpaBoOBas cucreMa .

5 JIOCTYTI U3 JIOKAJIbHOW CETH
«KoncynpranrlLiroc»

WupopManinoHHO-CIIpaBOYHAS CHCTEMA .

6 JOCTYT U3 JIOKaJIbHOU CETH

«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCbI J1JI1s1 UTHBAJINJOB U JINIL C OB3
B T1abn.9 yka3zan mepeueHb 00Opa30BaTENBHBIX PECYpCOB, HMMEIOIMX (OPMBI,
aJalTUPOBAHHbIE K OTPAaHMYEHUSM HX 370POBbs, a TAK)K€ CBEJCHHUS O HAJMYUU CHEIUAIbHBIX
TEXHUUYECKUX CPEACTB OOyuYeHUs KOJUIEKTUBHOTO W WHIUBUIYaJbHOTO mMoJb30BaHus. [Ipu
3aMoJIHEHUM TaONUIBI MOXET OBbITh HCIIOJIb30BaHa MHGOpMalus, pa3MelleHHas B IOjpasjese
«JloctymHast cpema»  crnenmanu3upoBaHHoro paszaena caWrta HITY  «Csemenus 00
o0pa3oBaTenpHON opranu3amm» https://www.nntu.ru/sveden/accenv/

Tabnuua 9 - Obpazosamenvhble pecypcovl 01 uHEaUu006 u auy c OB3
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https://www.nntu.ru/sveden/accenv/

Ilepeuens 0Opa3oBaTe/IbHBIX PECYPCOB,
Ne NMPUCTOCO0JIEHHBIX IS MCIOJIb30BAHUS
uaBajgugamMu u gunamu ¢ OB3

CaeleHusl 0 HAJIMYUH CHENHATBHBIX
TeXHUYECKHUX CPeJACTB 00ydeHHs
KOJUIEKTUBHOT0 M MHIAMBUIYAJIbHOTO

MM0JIb30BaAHUSA

1 OBC «KoHCYNIbTaHT CTYJAEHTa»

03BYYKa KHUT M yBeJIMYCHHUE mpudra

9BC «Jlaap»

CHeIHaIbHOE MOOMIIBHOE MPUIIOKEHHE -
CHUHTE3ATOP PEYM, KOTOPBII
BOCIIPOM3BOJUT TEKCThI KHUT U MEHIO

HaBUTI'allu1

3 OBC «lOpaiit»

BEPCHS TSI CIIA00BUISATITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJUMOE JJIsA
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

YueOHbIC ayIUTOpUN 11 TPOBEJCHUS 3aHATUA IO

JUCIUTIIINHE, OCHAIICHBI

O60py,I[OBaHI/IeM U TCXHHUYCCKUMU CPpCACTBAMU o6yqu1/151, COCTaB KOTOPBIX OIIPCACIICH B

JTAHHOM pa3Jielie.

Tabnauua 10 - Ocnawmennocms ayoumopuii u nomew,eHuil 0 CAMOCHOAMENbHOU
padomul cmyoeHmoe no OUCYUnIuHe

HaumenoBanue .
P — OcHaleHHOCTH Ay M TOPUIL IlepeyeHb JIMIIEH3MOHHOTO
y P NoMenleHuil U moMeleHn i NMPOrpaMMHOI0 o0ecredeHusl.
Ne NOMeLeHn i I .
N JJIS CAMOCTOSATEJIbHOM PexBU3MTHI OATBEPKIAAOIETO
CaAMOCTOSAITEIbHOM
padoThI JOKYMEHTAa
padoThI
1. Jlocka mesoBas - 3 IIT.
2. Cronbl 1abopaTOpHBIE
(pabouee mecTo cTynenTta) Ha 20
4er.;
3. Pabouee mecTo
1224a

yueOHast ayAUTOPHS JUTs
MPOBEACHUS MPAKTHIECKUX
1 1abOpaTOPHBIX 3aHATHH,
TPYNHOBBIX U

npenojaBarens — 2 mT.;

4. BeitsoxHble Kadel - 2 1mT;

5. O6opynoBaHue JIjist
MPOBEICHUS JTa00PATOPHBIX
3aHATUH 1O TUCIUTUTMHE XHUMUSL:

VHUBHyaIbHBIX
KOHCYJIBTAIIHHA, mKad CymmIbHBIN - 2 MIT.,
TEKYILEro KOHTPOJIS 1 JNEKTPOXUMHUUYECKHE SUCHKH TS
1 HPOMEIKYTOUHOT m3meperns J1C XUMUIECKOTo
3JIEMEHTa - 3 IIT.,
arrectanuu (kadeapa
" JNEKTPONTU3EPHI - 4 MIT.,
Iponssoncreennas BeIpaMutenu b5-47 — 6 wr.,
6e30MacHOCTD, 9KOIOTHS U | pH-metpr «TUI-301» - 4 mr.,
xumus" r. Huoxauii KaJIOpUMETPHI — 4 mr.,
Hosropon, yi1. MunuHa, BECHI aHAUTHIECKHE 4 TIIT.,
24) muctmitop [9-10 - 1 .,
KOJIOOHArpeBaTeNy — 3 IiT.;
BOJIbTMETPHI udpossie B7-38 — 3 wT.,
BEChI TEXHUYECKHE — 2 IIT.,
Tabnuiel Menaeneesa- 4 mr.,
nabopaTopHasi XUMUYECKast TOCy/a 1
PEaKTUBEI
Ha0O0p y4eOHO-HATILSIIHBIX TOCOOHH
6147 1.Jlocka menoBas 1. Windows XP, Prof, S/P3 (moanucka
2 y4eOHast ay JUTOPHS IS 2. Pabouee mMecTo mpermoaBaTens Dream Spark Premium, gorosop

MIPOBEJCHUS 3aHATUH

3. Pabouee mecto cTyneHTa - 64

NeTr113003 ot 25.09.14);
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HaumeHnoBaHue
ayAMTOPHUIl U

OcHaleHHOCTh Ay M TOPHUid
NoMeIlleHNii ¥ mMoMeIleH il

IlepeyeHb JMIIEH3MOHHOTO
NMPOrpaMMHOIo odecrevyeHus.

Ne NOMeIleHu i 119 .
. IJIS CAMOCTOATEILHOM PexkBU3UTHI NOATBEPKIAIOIIETO
CaAMOCTOATEIbHOM
padoTbI JOKYMEHTA
padoThI

JICKI[HOHHOTO U
CEMUHApPCKOTO THTIA,
TPYIIIOBBIX U
WHIVUBUIY ATBHBIX
KOHCYJIbTallUi,
TEKYIIETO KOHTPOJIS U
MIPOMEXYTOUHOU
artectanuu (kadeapa
"[IpousBoacTBEHHAs
0e30IaCHOCTD, YKOJIOTHS U
xumus" . Huwokaui
Hogropon, Kazauckoe 1.,
12)

Yell.
4. TlepcoHaTIBHBIN KOMIBIOTEP

6265
yueOHast ayAUTOPHUS LIS
MPOBEACHUS 3aHATUN
JICKIMOHHOTO H
CEMHHAPCKOTO THUIIA,
IPYIIIOBBIX U

1. Jlocka menoBas - 1 mT;
2. Tabnuua JI.1. Menneneera - 1

WHINBUAYaITBHBIX LIT.
3 KOHCYJIbTAITUH, 3. PaGouee mecTo npernoaaBatess
TEKYIIET0 KOHTPOJIS U 4. Pabouee MecTo cTyneHTa - 42
MIPOMEKYTOUHON Yell.
arrecrauuu (Kadeapa Jlisa naBanunoB u un ¢ OB3:
"IIpou3BoCTBEHHAS MIEPEHOCHON pagroKIace

0€301acHOCTb, YKOJIOTHS U
xumus" T. Huoxamit
Hogropon, Kazauckoe 1.,
12)

10. METOJANYECKUE PEKOMEHJIALIMM OBYYAIOILIIUMCS
MO OCBOEHMIO JTUCHUTIIAHBI

10.1. OOmmue MeTOAMYECKHEe PEKOMEHAAUWU /UIA 00y4allMuxcsl 1O OCBOECHHIO
AUCHHUILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUH

JlucuuIuinHa = peanu3yercsi  MOCPEACTBOM — NPOBEAEHUS  KOHTAaKTHOM  paboThl ¢
oOyyaronuMucs (BKJIIOYasi MPOBEEHNE TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIHHOM
paboThI 00YYAIOLIMXCS U TPOMEKYTOUHOM aTTeCTaI|H.

KonTaktHas paboTa MOXeT ObITh ay/IUTOPHOM, BHEAYAUTOPHOMN, a TaKKe MPOBOJAUTHCS B
AIIEKTPOHHON WH(pOPMaLMOHHO-00pa3oBaTenbHOl cpene yHuBepcurera (mainee - OUOC). B
clly4ae MpOBEACHUS YacTH KOHTaKTHOM pabotsl mo aucuuruinHe B OMOC (B cOOTBETCTBUU C
pacrucaHueM y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTakTHOW paborsl B DMOC sKBHBajeHTHA
ayIUTOPHOU padore.

[IpenogaBanne  JUCIUILIMHBI
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

-6aIbHO-PeUmUH208ds MeXHON02Us oyeHusanus (npu Hatuyuu),

- KOLLOKBUYM,

- KOHMPOAbHAS paboma,

- mecm,

- omuem no 1abopamopHuIM paboma.

BEACTCA (¢ IMPUMECHCHUEM CICOYIOIUX BUJI0B

28




[lo uroram Tekymieil ycmeBaeMOCTH CTYIEHTY MOKET OBbITh BbICTaBJIEHA OLIEHKA I10
MPOMEKYTOUHOM aTTeCTallii B COOTBETCTBUU 32 HAOpaHHBIMU 3a ceMecTp Oamnamu. CTyIeHTHI,
BBITMIOJTHUBIIINE BCE 00s3aTENIbHBIC BUJIbI 3aIJIAHUPOBAHHBIX YUEOHBIX 3aHATHI K MPOXOKICHHUIO
MIPOMEKYTOUYHON aTTeCTaluu (IK3aMEHY).

Pesyabrar 00y4eHusi cuutaercs copMHPOBAHHBIM HA NMOBBLILIEHHOM YPOBHeE, €CIU
TEOPETUYECKOE COJIEpP’)KaHUE Kypca OCBOEHO MOJHOCTHIO. [Ipu yCTHBIX coOecenoBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, ITOCIIEI0BATENILHO, YETKO U JIOTUYECKU M3J1araeT yueOHbId MaTepua; CBOOOIHO
CIpaBIETCA C 3aJadaMM, BOIPOCAaMU W JPYIMMM BHUJAAMM 33JaHUN, HCIOJIB3YEeT B OTBETE
JIOTIOJIHATEIBHBIN Matepuai. Bce mpemycMoTpeHHbIe pabodeil ydeOHOM mporpamMMoi 3agaHus
BBIIIOJIHEHBl B COOTBETCTBHM C YCTAaHOBJICHHBIMH TpeOOBAHUSAMH, CTYJCHT CIIOCOOCH
AQHAIM3UPOBATH IMOJIYYCHHBIE DPE3YyJbTaThl, IMPOSIBISLET CAMOCTOATEIbHOCTh MPU BBINOJIHEHUU
3a1aHUM.

Pesyabrar o0ydeHusi cuuTaerci C(pOPMHPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COJEPKAHUE Kypca OCBOCHO MOJHOCTBIO. IIpH yCcTHBIX coOecenoBaHuUsAX CTYIEHT
MOCJIe0BATENbHO, YETKO M JIOTHYECKH CTPOMHO H3JlaraeT y4eOHbI MaTepuai; CIpaBIseTCS C
3a/layaMM, BONPOCAMHM M JPYIMMHM BUJAMH 3aJaHui, TpeOyrOIIMX NPUMEHEHMs] 3HAHUU; BCe
MpeyCMOTPEHHbIE paboueil yuyeOHON mporpaMMoil 3aJaHusl BBIIOJHEHBI B COOTBETCTBHH C
YCTAaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYAECHT CIHOCOOEH aHAJIM3UPOBATh MOJIYYEHHBIE PE3YJIbTAThI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

Pe3yabraT 00yuenust cuuraercss HecOpMHPOBAHHBIM, €CJIU CTY/AEHT TP BBIOJIHEHUN
3aJJaHUil HE JAEMOHCTPUPYET 3HAHUN y4eOHOTro Marepuala, JOMYyCKaeT OLIMOKH, HEYBEPEHHO, C
OOJBIIMMH 3aTPYJAHCHUSMHU BBITIONHSCT 3aJlaHUs, HE JEMOHCTPUPYET HEOOXOIUMBIX YMCHHM,
KayeCTBO BBIMOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSAM, KQUeCTBO UX
BBITMIOJTHEHUS] OLICHEHO YMCIIOM OajuloB HMKE TPEX IO OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauueckue yKazaHusi JAJsl 3aHATHI JIEKIHMOHHOTO THIIA

JIeKIMOHHBIN Kypc MPEANnonaraeT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOTo IJIaHa. B Xo/le JTeKIIMOHHBIX 3aHATHI PacKphIBAIOTCS 0a30BbIE BOIIPOCHI B paMKax
KaXJI0H TeMbl AMCHUIUIMHBL (Tabmuma 4). O003HAYarOTCs KIIFOUEBBIC ACHEKTHI TEM, a TaKKe
JIeNAlOTCsl aKLEHThl Ha Haubojee CIOKHBIE M BaKHbIE IOJOXKEHHUS H3y4yaeMoro MaTepuala.
Marepuansl JEKIHUI  SBISIOTCS OMOPHOM OCHOBOM [IJIi TIOATOTOBKUA OOYy4YalOIIMXCA K
MPAKTUYECKUM 3aHSTUSM / JJabopaTOPHBIM pabOTaM W BBIMOJTHEHUS 3aJaHUN CaMOCTOSATEIbHON
paboThl, a Takke K MEpPONPUATHUSM TEKYIIEro KOHTPOJS YCIEBAEMOCTH M IMPOMEXYTOUYHOMN
aTTecTallly N0 JUCLIUILINHE.

B Xxozme neKUMOHHBIX 3aHATUN pPEKOMEHJYETCs BECTH KOHCIEKTHPOBAHHE Y4eOHOTro

Marepuana.

10.3. Meroauyeckue YKa3aHHsl 1O OCBOEHHI0 IMCHMIJIMHBI HAa J1a00paTOPHBIX
paborax

JlaboparopHble pabOThl TMO3BOJSIOT TPUOOPECTH CTyACHTaM yMEHHs paboTaTh C
XUMHUYCCKUMHU pEarCHTaMu, HOCY}IOfI n HpI/I60paMI/I, OCYHICCTBJIATH XUMHAYECKUU SKCIICPUMCHT U
MIPOBOANTH NIEPBUUYHBIC Hay4YHBbIE HcclenoBaHus. B maboparopHbie pabOTHl BBEACHBI JJIEMEHTHI,
MOBBIITAKOIIHUE HMHTECPEC CTYACHTOB K HMM H HUX IMO3HABATCIIBHYIO AKTHBHOCTL. Haan/IMep, B
pabote "OmpeneneHne MOJSIPHON MacChl JKBHUBaJIeHTa MeTaia" ONpeAeNseTcss He TOJIbKO
SKBHBAJICHTHAs Macca (JIMTEpaTypHBIH BapWaHT), HO M aTOMHAas Macca Metauia. B pabote
"Ompenenenne TemaoBoro 3ddexra peaknuu" TEIIOEMKOCTh KaJlOpHMeTpa OINpeAeseTcs
METOJIMYECKH 0oJiee TPaMOTHO, Y€M 3TO OIMMCAaHO BO BCEX JAOOPATOPHBIX IMPAKTHKyMaX, a B
pabote "CKOpPOCTh XMMHUYECKOW pEakIiuu', TTOMUMO KAaueCTBEHHBIX 3aBUCHUMOCTEH CKOPOCTH
pPC€akiiuk OT KOHLUCHTpauun PEArcHTOB W TEMIICPATYPbI, CTYACHTHI PE3YyJbTAaThl JSKCIICPUMCEHTA
00pabaThIBalOT KOJMYECTBEHHO W BBIYHCISIOT DHEPTUI0 aKTUBAIMM U KUHETHYECKHN MOPSIOK
peaKIuu.
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JIns TOBBIIIEHUS] TO3HABATEIFHONW AKTHBHOCTH CTY/ACHTOB W NPUOOPETEHUS HWMHU
NIEPBUYHBIX HABBIKOB HAYYHOT'O HCCIIENOBAaHUS, B OTH KJIACCHUYECKHE J1abopaTopHbIe pabOTHI
BBE/ICHBI 3JIEMEHTHI HAYYHOT'O UCCIIEJOBAHHS, KaK-TO:

a) CaMOCTOSTENILHO MO100PaTh PEaKTUBBI JJISl IPOBECHHS TOW MIIM MHOM PEaKIim;

0) OOBACHHUTH MPOTEKAHNE OJHOW PEaKIUH W HE MPOTEKaHHE JAPYroi, Ha MEPBBIA B3I
oJ00HOH, peaKIu;

B) NpeJCcKa3aTh MPAKTUYECKOE 3HAUCHHWE TOM MM MHOW PEaKLUH, COMPOBOXKIAIOIIECHCS
HEOOBIYHBIM 3P (EeKTOM, U T. 1.

[ToaroroBky K Kakaoil 1abopaTopHOi pabOTe CTYAEHT JIOJDKEH HadaTh ¢ O3HAKOMIICHHS C
TUTAHOM 3aHSTHS, KOTOPBII OTpaXkaeT coepiKaHue MPeI0KEHHON TEMBI.

[Tocne BbIMONHEHHS KaXJOH JabopaTopHOM pabOTHl CTyIeHT O(OpPMIIIET OTYET, B
KOTOPOM YKa3bIBAIOTCS IIETH PabOThI, X0 paboTHl, JaeTCs PUCYHOK M ONHMCAHUE yCTAaHOBKH,
Ta0JIMIa YUCICHHBIX PE3YJIbTATOB, BBIYUCICHHS U BHIBOBI.

[Tpu oueHnBaHMM 1a00OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIICE:

- Ka4eCTBO BBIMOJHEHUSI AKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pPabOThl |
CTETIeHb COOTBETCTBHSI PE3yJIbTATOB paOOTHI 33JaHHBIM TPEOOBAHUSIM;

- Ka4yecTBO 0(OpPMIICHHUS OTUYeTa 10 padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IPHU 3aIIUTE PAOOTHI.

10.4. MeToanuyeckne yKa3aHus 1Mo cCaMOCTOSITeJIbHOI padoTe 00yJarouuxcs

CaMmocTtosTenbHass paboTra oOecrneyuBaeT MOJATOTOBKY OOy4YaroIIerocs K ayJIuTOPHBIM
3aHATUAM M MEPONPUITHAM TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOM aTTECTALMH MO M3y4yaeMoOil
TUCHUIIIMHE. Pe3ynbTaTbl 3TOW MOArOTOBKU MPOSBISIOTCA B AKTUBHOCTH OOydYaromierocs Ha
3aHATHSIX W B Ka4yeCTBE BBIMOJIHCHHBIX MPAKTHYCCKUX 33JaHUN W JIpyrux (OpM TEKYIIero
KOHTPOJISL.

[Ipu BBIMONMHEHUH 3aaHUN IS CAMOCTOSATEIHHONW PabOThI pEeKOMEHAyeTCS TpopaboTKa
MaTepUAJIOB JIEKIUH MO KAXKIOW NIPOUACHHOM TEeME, a TakKe H3YyUYEHHE PEKOMEHIYEMOU
JTUTEPATYpPHI, IPEACTABICHHON B pazzeine 6.

B mporecce camocTosTenbHONW pabOTHl MPU W3YYEHUH IUCHUIUIMHBI CTYIEHTHI MOTYT
paboTath Ha KOMIBIOTEPE B CIECHUATU3UPOBAHHBIX AYJUTOPUSX ISl CAMOCTOSITEIHLHON paboThI
(ykazano B Tabn. 10). B ayautopusx wumeeTcss J0CTyn uepe3 HHQPOPMAIMOHHO-
TEJIEKOMMYHUKAITMOHHYIO ceTh «HTepHeT» K AJIeKTPOHHON HH(POPMAIIMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QUOC) u sanektporHoi 6udnanoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC paCIoJiaraloTcs y4yeOHbIE M Y4EeOHO-METOAMYECKHE MaTepuaibl, KOTOpPble MOTYT OBITh
MCIIOJIb30BAHBI JJISl CAMOCTOSATEIHHON PaOOTHI MPU U3YYEHUU AUCIUTIINHBIL.

Jst oOydarommxcst mo 3a04HOM (opme OOydeHHs caMOCTOsATENbHas paboTa SIBISETCS
OCHOBHBIM BHJIOM Y4eOHOH eATeIbHOCTH.

10.5. MeTtoanyeckue yKa3aHus A5 BbINOJTHEHHUS] KOHTPOJBHBIX padoT

IIpn wusyuyenun kypca «OOmEH XUMHM» TPOBOJUTCS 8 KOHTPOJIBHBIX pador (5
KOHTPOJIBHBIX PadOT B IIEPBOM CEMECTPE, 3 KOHTPOJIbHBIE pabOTHI BO BTOPOM CEMECTpE).

B xoHTponbHY0 paboty Ne 1 BXOAST BONPOCH! IO OCHOBHBIM 3aKOHAM XUMMHU: BapuaHT | -

20 (mo BeIOOpY MpemnojaBaTens) U3 Metoanveckux ykaszanuid: JK.B. Manynesud, O.H. Kopasesa,
T.B. CazontreBa «BBenenue B kypc obmelr xumuu. OCHOBHBIE TIOHATHS M 3akoHb» HI'TY, T.
Hwuxunit Hosropon, 2020. 54 ¢)

B xoHTponbHyI0 paboty Ne 2 BXOZST BOMPOCH MO XMMUYECKOH TEPMOJIMHAMUKE: BapUaHT
1 - 28 (nmo BeIOOpY mpenopaaBatens) U3 Meroandeckux ykasanuid: I.H.bopucosa, A.B. Bopucos,
10.B. barranosa, B.K. OcmanoB OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX PEaKIuil.
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.
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B xontponpHyro pabotry No 3 BXOAST BOMPOCH TO CIEAYIOMUM TEMaM: CKOPOCTh
XUMHYECKMX PEaKIHUil, XUMUYECKOE paBHOBECHE, BIUSHUE TEMIIEPATyppl Ha CKOPOCTh
XMMHUYECKOW peakiMu ¥ T.1.. BapuaHT 1 — 28, 1-27 (1o BeIOOpPY mpernoaBatesis) U3 METOANIECKUX
ykazanuii: [.H. bopucosa, A.B. bopucos, 0.B. barraioa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTH IpoTekaHus xumuueckux peakuui. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015.-49c.

B koutponbHyto pabory No 4 BXOIST BOIPOCH MO CIEAYIOIIUM TEeMaM: CHOCOObI
BBIPQXCHHUSI  KOHLIEHTPALlMU  PAacCTBOPOB; CTEXHOMETPHUYECKHE  PACUYEThl, OKHUCIUTEIbHO-
BOCCTaHOBUTENbHBIE peakiuu: Bapuant 1-30 (mo BbIOOpY MpemojaBaTelis) U3 METOAMYECKUX
ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I''H. bopucoBa KoHTpoisibHbBIE 3aaHusl IO TEME
pactBopsl. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2017. 14 c.

B koHTpOonbHYIO paboTy Ne 5 BXOIAT BOMPOCHI MO TeMaM: TalbBaHUYECKHE JJIEMCHTEHI,
AJIEKTPOJIN3, JIEKTPOJHBIM NOTEHLMAN, BOJAOPOAHBIN 3J€KTpoj, ypaBHeHue HepHcra: 3amaua 1-
100 (mo BBIOOpPY mpemnoaaBatrensi) uz meroanueckux ykazanuii: O.H. Kosanesa, }0.B. barranosa,
B.K. Ocmanos, A.Jl. Camconoa Onexktpoxumus. H. Hosropoa. HI'TY um. P.E. Anekceepa. 2012.
S52c.

B xontponbHyto paboty Ne 6 BXOAST BOMPOCH MO cTpoeHue aroma u llepuonnyeckomy
3akony uM. J[.VM. MenneneeBa: 3aganue 1- 25 (mo BbIOOpY IperogaBaTelisi) U3 METOIUYECKUX
ykazaunmii: JI.A. CmupHoBa, JK.B. Manynesuy, I'.A. [lanudesa, [.®. Bonoawun, JI.H. YerbipOok,
C.B. Kpacnony6ckasi. Crpoenue aroma. H. Horopoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B xonTposnbHyto padoty Ne 7 BXOAST BOIPOCHl IO XMMHUUYECKOHN cBA3M: 3anada 1-29 (mo
BbIOOpY mpenoaaBarens) u3 metoauueckux ykaszanui: O.H. Kosanera, T.B. Ca3zontseBa, A./l.
CamconoBa Ctpoenune aroma. Xumudeckas cBsizb. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015.
16 c.

B xonHTposabHyI0 paboTy Ne 8 BXOAAT BOMPOCH! MO KOMITJIEKCHBIM COEIMHEHUSM: BapUaHT
1-25 (mo BeIOOpY mpemnojaBaTens) U3 Meroaudeckux ykasanuii: B.M. Haymos, I'.A. Ilannyesa,
JILH. Yetsip6ox Kommnekcubie coenunenus. H.Hosropoa. HI'TY um. P.E. Anekceepa. 2014. 51 c.

11. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA INUCHUTIJIMHBI
TunoBbie KOHTPOJIbHBbIE 33/IaHNS WJIH HHbIEe MaTepHasibl, He00X0AUMbIe /ISl OLeHKH
3HAHWH, YMEHH i, HABBIKOB M (MJIM) ONBITA B X0/I¢ TEKYIIEro KOHTPOJIS yCIeBaeMOCTH
Bompocsl, nHAMBUAYaNbHbBIE 3aaHKS U 3a1a4H NIPEICTABICHBI B METOJIUYECKUX YKA3aHUAX
K MIPaKTUYECKUM U J1abopaTopHbiM 3aHaTusM [3.1 — 3.13], npencraBieHHbIX B 11. 6.3.
Ilpumepovt munogvix 3adanuii:
11.1.1. 11.1.1. TunoBble 3aJaHUs K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM
3ansaTue Ne 10 (2 yaca)
Ckopocth XMMHYECKO# peakuuu. XumMHu4eckoe papHosecHe. Pemienne 3agaq
1. UnauBuayanpHOE PEUICHUE 3aa4l OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIM PEAKIUAM (110
BBIOOpY TpenojaBareisi W3 METOAMYECKHX YKa3aHUH K Ja0OpaTOpPHBIM U TMPaKTHUYECKUM
sanstusaM: O.H. Kosanesa, )K.B. Manynesuu, O.B. MacneeBa, IO.M. JlykbsiHoBa «CKOpOCTB
XUMHUYECKHX peakuuid. Xumuueckoe paBHoBecue» H. Hosropox, HI'TY um. P.E. Anekceesa.
2023.29¢.)
THUITOBBIE 3AJIAY:
1. Bo cKoaBKO pa3 U3BMEHHUTCSI CKOPOCTh OJTHOCTAIUHHOMN pEeaKIuu IPH U3MEHEHUN 001IIero

JaBJIeHUs B N pa3?
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1) N2O4(r) 2 2NO2(r); 11) PCls(r) 2 PCls(r) + Cla(1);
2) SO2Cla(1) 2 SO2(r) + Clo(T); 12) 2COx(1) 2 O2(T) +2CO(1);
3) 2C(1B) + O2(1) 2 2CO(T); 13) 2NO(r) +02(r)22N0O2(1);
4) COa(r)+ Ha(r) 2 CO(r) + H20(x); 14)CO(r) + Cla(r)2 2COClx(r);
5) 2C(1B) + Ha(T) 2 C2H2(T); 15) 2S02(r) + O2(r) 2 2 SO3(r);
6) CO(r) + H20(r) 2 Ha(r) + CO2(1); 16) FeO (tB) + Ha(r)2 Fe(tB) + H20(r);
7) 2CO(1) + O2(r) 2 2CO2(1); 17) 2Cu(1B) + O2(r)2 CuO(TB);
8)CO(r)+ MgO(tB) 2 CO2(T) + Mg(TB); 18) Ha(r) + Clz(r)< 2 HCI(r);
9) 2NO(r) + Cla(r) 2 2NOCI(r); 19) Hy(r) + Bra(x)2 2 HBI(r);
10) C(tB) + 2H2(r) 2 CHa(1); 20)CaO(tB) + CO2(r)2 CaCOs3(TB).
2. Tlpu W3MeHeHWH NABJeHWS CKOPOCTb mpocToii peakmmu Ha(r) + Cl(n)2 2
2HCI(r) BBIpoca B 25 pas. ONpPeeNuTh H3MEHEHH e IABICHHS.
3. Peaxums muer mo ypasmemmio 2NO(r) + Ox() = 2NOa(r). Hauambhbie
KOHIIEHTpalnuu pearupyromux BemectB Obn [NO] = 0,8 monw/m; [O2] = = 0,6 monw/n. Kak

U3MEHHUTCS CKOPOCTh PEaKLMHU, €CIIM KOHIEHTpALHUIo KUciIopoja yBenuuuTh 10 0,9 moinw/n, a
KOHIICHTPAINIO OKcHa a3oTa Jo0 1,2 mons/n (T=const)?

4. Ckopocts peakitun Ho(r) + Io(r) @ 2HI(r) npu [H2] = 0,5moms/n1 u [I2] = = 0,3
MoJib/1 paBHa 0,018 Momb/n1-MHUH. PaccunTaTh KOHCTAHTY CKOPOCTH MPSIMON PEAKITUH.

5. Ckopocts peakimn 2NO(T) + O2(r) 2 2NO2(r) npu [NO] = 0,3mouns/1; [O2] = 0,15
Mons/1 pasHa 1,2 -107 momb/n-c. PaccuntaTh KOHCTaHTY CKOPOCTH.

6. KoncranTa ckopoctu peakiun obpasosanust HI u3 mpocteix BemectB npu 781K
paBna 0,16. UeMy paBHa CKOpPOCTh PEaKllMKM B HaYaJIbHBI MOMEHT BpeMeHH, koraa: a) [I2] = 0,05
monw/T; [H2] = 0,09 mons/n; [HI] = 0 mons/m1; 6) o6pazoBanock 0,04 mons/n HI.

1. Koncranta ckopoctu peakmum 2NO(r) + O2(r) 2 N204(T) mpu HEKOTOpOi
temmepatype paHa 0,5-10° 1 /mon?-c. PaccumraTh ckopocTs peakimu: a) mpu [NO] = 0,8
monb/1, [O2] = 0,6 monb/n; [N204] = 0 Monb/i; 6) uepe3 HEKOTOPBIN MPOMEXYTOK BpEMEHH, 3a
KOTOpBIH mpopearuposaiio 0,2 MOJIb/1 KUCIOpoAa.

8. CKopocTh peakiuy BToporo nopsiaka A+ B = D cocrapiser 2,7-107 mMons/mc npu
KOHIIEHTparusaX A n B paBabl 3°107 Momb/1 11 2 MOJB/TT COOTBETCTBEHHO. PaccunTaiiTe KOHCTaHTY
CKOPOCTH.

9. Karanmutnueckoe pasnoxkenue N20 Ha ITOBEPXHOCTHM 30JI0Ta IPU  BBICOKHX

Temneparypax nporekaerT mo ypaBHeHHio 2N20(r) 2 2Na(r) + O2(r). Koncranta ckopoctu
naHHOM peaximu paBHa 5-1071-Moms ™! Mun ! mpu 1173K. Havanenas xonnentparmus [N20] = 3,2
MoJb/11. Onpenenure CKOPOCTh peakiMM MpU 33JaHHOM Temreparype a) B HayalbHBIH MOMEHT
BpeMeHH; 0) B MOMEHT, kora pa3ioxutcs 30 % N2O.

10. Yemy paBeH TteMmepaTypHblii KOI()(UIMEHT CKOPOCTH peakIUH, ecld Ipu
yBenuueHnn Temmnepatypsi Ha 30° ckopocTs ee BrIpocia B 16 pas3?
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11.  Bo CKONBKO pa3 M3MEHHTCS CKOPOCTb PEAKIMM NPH MOBBIIICHUH TEMIIEPATyphl C
20° 10 80°C, eciu y=2,27

12. TemmeparypHblii paBeH Kod(duimeHT HekoTopol peakiuu 3. Kak m3meHuTCS
CKOPOCTh 3TOH peakiuy mpy nossimennu Temnepatypsi ¢ 70° 1o 130°C?
13. Onpenenuts 3Hepruto aktuBauuu peakuun Ci2Hz2011 + H2O = 2CgH1206, ecin

koHcTanTa ckopoctu npu 21°C pasna 4,42-:10%, a npu 41°C — 7,35-1073,

14. s peakuuu COClz (1) 2 CO(r) + Cl2(r) xoHCTaHTHI cKopocTH mpu 665K u 745K
cooTBeTcTBeHHO paBHEI 0,53-1072 11 76,6-1072. BBIUMCINTD SHEPIUIO AKTHBAIHH.

15. Bo ckoJibKO pa3 yBEIMUUTCA CKOPOCTh peakuuu, ecinu mnpu temieparype 800K ee
SHEPrusl aKTUBAIIMH, 32 CUET BBEACHUS B PEAKLIMOHHYIO Cpey KaTalu3aropa, yMeHbIIUTCA Ha 1)
8 kJlx/Monb; 2) 16 xJx/Monb; 3) 32 x/[x/mons; 4) 22 x/x/monb; 5) 28 xJx/Monb; 6) 50
kJx/Monb; 7) 38 kJx/mMonsb; 8) 42 xJx/mMonb; 9) 48 x[x/mMoib; 10) 60 xIk/MoJb.

16.  [lns cnemyrommx oOpaTUMBIX MPOIIECCOB

1) CHa(r)2C2Ha(r) + 3Ha(r); 8) CHa(r)+ 205(r) 2 CO(r) + 2H,0(x)
2) C(rpagur) + O2(r)22CO(r); 9) NiO(x) + CO(r)2 Ni(x) + CO(r);

3) Na(r) + 3H(r) 2 2NHs(r); 10) 2NO3(r) + Oz(r)2 2NO(r);

4) Ha(r) + Clz (r) 2 2HCI(r); 11) C(rpadut) + Ox(r) 2 CO(r);

5) N204(r) 2 2NOx(r); 12) MgCOs(x)2 MgO(r) + COx(r);

6) CO(r) + H20(r) 2 Ha(r) + CO(r); 13) CO(r) +NO2(r) 2 CO(r) + NO(r);
7) Ha(r) + Fo(r)2 2HF(r); 14) HCOOH ()2 COx(r) + H20(x).

1) 3anucate MaTeMaTHYECKUE BBIPAXKEHUS KOHCTAHT paBHOBecUs K U Kp;
2) Beraucnuts cootHomenue Mexay K. u K, mpu 25°C;
3) Ucnonb3ys Tabnuisl TepMOIMHAMUYECKUX BEJMYHH HaiiTh 3Hauenue Ky, mpu 100°C.

17. Koncranta paBHoBecus peakiuu Ho(t) + I2(r) 2 2HI(r) (T=const) paBHa 17. Cxonbko
MoOJIeH HOIUCTOTO BOJOpOAa 0Opa3zyeTcsi, €CliM HarpeTh JIO 3TOH TeMIlepaTypbl B 3aMKHYTOM
cocyzae oobeMoMm 211 1 Mons Bojiopoaa v 2 Mosb noaa?

18. Paccunrars koHcTaHTy paBHOBecus K. peakmuu N2Ogs (1) 2 2NO2(T), ecnu ucxoaHas
koHteHTpanus N2O4 paBra 0,04 MOJIB/TT 1 K MOMEHTY paBHOBecHs mpopearuposaiio 40% 3Toro
KOJIMYECTBA.

19. Konuentpanuuu BemectB B peakiun CO(r) +HO(r) 2 Hxr) + COAr) coctasnsnu: [CO] =
0,3 mome/n, [H20] = 0,5 moaw/n, [CO2] = 0,2momne/n, [Hz2] = 0,1 ™onw/n. Beramcauts
KOHIIGHTpAIlMd BCEX BEIIECTB B MOMEHT, korja mpopearupoBaiio 20% CO. Kakx mpu sTom
WU3MEHHUTCS o0lIiee JaBJICHHE B cUcTeEME?

20. Tlpu Ttemmepatype 494°C B cucreme 2NO(r) + O2(r) @ 2NO2(r) K MOMEHTY
paBHOBECHsI KOHIIEHTpAIUs KUCIOpoaa Aocturia 3Hadenus 0,4 MOIb/T, a KOHIEHTPALUs OKCHAA
aszora (IV) — 0,5 mons/n. Onpenenuts HCXOAHYIO KOHIEHTpanuio okcuaa azota (), ecom mst
JaHHOM Temnepatypsl Kc = 2,2.

21. Tlpu HarpeBanuu cMecu CO2 u Hz B 3akpbITOM cocyjie ycTaHOBHIIOCH paBHOBecne CO»
(r)+ Hz (r) 2 CO(r) + H20(1). ITpu 7=1123K Kc = 1. Cxonpko Molieli BOAOpoa HaI0 B3SATh Ha 3
MOJIb TUOKCH/IA yTiiepoia, 9To0sl 80% mocneaHero BoccTtanoBUIIoch 10 CO?
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22. TIpu 63°C K,= 1,27 nnsa peaxmmm N2Os (r) 2 2NOa(r). OmpenenuTh HCXOTHOE
napruanbHoe naBiaeHue N2Os, ecnu oOliee naBlieHHE B COCTOSIHUM paBHOBecHs Obuto 1,2 aTm.
Paccuurate 3HaueHne K. npu 3alaHHON TeMIIepaType.

23. na peaxmuu 3Fe(r) + 4H0(r) 2 FesOur) + 4HAr) AHxs = -1484xJlx. Ykasarth, Kak
M3MEHHUTCS KOHIIEHTPAIMsl BOJAOPO/Ia B PABHOBECHO!N CMECH IMPH: a) TOBBIIICHUE TEMIIEPATYPHI; 0)
YBEJIMYCHUE BECOBOTO KOJIMYECTBA JKEJIE3a; B) BBEIECHHUE JIOTIOJIHUTEILHOTO KOJIMYECTBA BOJISTHOTO
napa?

24. Jlana obpartumas peaxrus: 4HCI(r) + Oa(r) 2 2H0(r) + 2Clo(r) AH%gs= -112,24
k/[x. Kak TOBIMAIOT Ha PABHOBECHYIO KOHIIGHTPAIMIO XJIOpa CIEAYIONIUE H3MCHCHHUS: a)
MIOHMKCHUE TEMIIepaTypbl; 0) yMEHbIIeHHe 00beMa peakTopa; B) YBEIHMUCHHE KOHIICHTPAIHH
XJIOPHCTOTO BOJIOPOJA; T) BBelAeHHE Karanmusaropa? Kak cOOTHOCSTCS Mexay co0Oi SHEeprus

_— —

axtuBamuy npsmoro  ( EQ) u o6patnoro (EA) nponecca?

25. JIna peaxmuu CaCOs(T) 2 CaO(T) + CO2(r) AH’28=176,04 xJx. Yka3aTh, Kak
W3MEHUTCS PABHOBECHOE [ABJICHHE ITUOKCHIA YTriepojaa MpH CISAYIOMUX H3MEHEHHSX: a)
NOHMKCHUE TEMIIepaTyphbl; O) yBEIUYEHHUE BECOBOTO KOJUYECTBA KapOOHATa KaJbIHUS; T)
BBEJICHUE KaTAJIN3aTOPa; 1) U3MEJIbYEHUE UMEIOILErocsl KOJInYecTBa KapOoHaTa Kajublus?

26. Peakuus npotekaet no ypaBuenuo C(rpadut) + 2Cla(r)2 CCls(r). Kak nosnuser Ha
paBHOBecHyI0 KoHieHTpauuio CCls: a) yBenuueHwe naBiicHHs B peakTope; 0) H3MeEIbuCHUE
rpaduTa; B) yBeIHMUCHHE KOHIICHTPALUHU XJI0pa?

27. Cunres kapbuna kanpliug nporekaet no peakuuu CaO(t) + 3 C(rpadut) 2 CaCo(t) +
CO(1) (AH%,>0). YkakuTe HanmpaBlIeHUE CIBUTA PABHOBECHS TIPH a) HATPEBAHMH; 6) TIOBBIIICHHE
nasyieHus. Kak npu 5TOM H3MEHHUTCS BETMYMHA KOHCTAHTHI PABHOBECHSI?

11.1.2. TunoBble 3a7aHusi AJs J1a00pPaTOPHBIX padoT
JladopaTopnoe 3ansTue Ne 1 (4 yaca)
OnpenesieHne YKBUBAJIEHTHON Macchl MeTaL1a
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
. Ilenb paboThI
. [lopsimox BeIMOTHEHUS pabOTHI
. O6paboTKa SKCTIEPUMEHTANBHBIX JAHHBIX

1
2
3
4. AHanu3 pe3yiabTaToB
5. Cxema yCcTaHOBKH

6. HaiiTi sxBUBanieHTHYIO Maccy cepbl B coeauaeHusX HoS; SO3; FeSO4; CuSO:s.

7. OT 4yero 3aBHCHUT SKBUBAJEHT XMMHUUYECKOTO AJIEMEHTA: 1) OT BaJICHTHOCTH; 2) BCeraa

SIBJISICTCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy pasen o0bem 1 mMomb maeansHoro rasa npu 25 °C u naBnennn 1 at, macca ero
sKBHBalleHTa — 29,65 r/Monb. UeMy paBHBI BAJIEHTHOCTh M aTOMHAsl Macca MeTallia, Kakod 3To
MeTami?

9. OnpenenuTh SKBUBAJICHTHYIO Maccy Metaia, eciid 0,4 T ero BBITECHWIH W3 BOABI 624
miHo ipu 470 °C u 743 mm pr. cT.?

10. 0,36 r meTayia oopasyrot 0,68 r okcuma. OnpeeuTh SKBUBAJICHT METAJLIA.

11. Mpiubsk o6pa3yer aABa OKCUIa, U3 KOTOPBIX OJUH CONEPKUT 65,2 Y% (Macc.) MbILIbSKA,
a apyroit — 75,7% (macc.) Mblmbsaka. OnpeaenuTs SKBHBAIIEHTHBIE MAacChl MBIIIbSIKa B 000UX
ciydvasix. Hanmmcats popmysisl COOTBETCTBYIOIINUX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH SKBHBAJIEHTOB, JIaTh €T0 MAaTEMaTHYECKOE BEIPAKEHUE.

13. Kak omnpenenuts SKBUBAICHT OKCHAA, €CIM W3BECTEH OJKBUBAJICHT JIJIEMEHTA,

COCIMHMBIIIETOCS C KUCITOPOAOM?

14. JIatb onpeneneHus S5KBUBAJICHTA AJIEMEHTA, SKBUBAJICHTHON MacCCHI.
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15. HaiiTu sxBUBaNIeHTHYIO Maccy Maprasia B coenuaeHusx: Mn(OH)s; KoMnOas; MNnSOa.
16. Cxounbko skBuBasieHToB coaepxutcs B 200 r CaCOgz; B 400 r NaOH?

11.1.3. TunoBbie BONPOCHI (3a1aHNs) JIsl YCTHOT0 (MMCHbMEHHOT0) ONpoca
JIEKIUSA Ne §
3aBHCHUMOCTH CKOPOCTH peakuuu oT TeMneparypsbl. [Ipunuun Jle-IlaTenne

THUIIOBBIE BOIIPOCHI JJisd TPYIHIIOBOI'O OBCYXJIEHUSA HA
JIEKIIMOHHBIX 3AHATUAX:

1. Kak 3aBUCUT CKOPOCTbh XMMHYECKON PEaKIK OT KOHIIEHTPAIMH pearupyolinux BEIIeCcTB
JUTSL CJIIOMKHBIX PeaKiuii?

2. Hanummre nuddepeHnnanbHoe KHHETHUECKOE YpaBHEHUE PEaKIINU.

3. Uro Ha3pIBalOT MOPSAKOM peakiuu? Kak 3KCHepUMEHTANIbHO OIMPEACSIOT MOPSI0K
peaKkIuy 1Mo JaHHOMY BEILEeCTBY?

4. Kax wu3MEHSAIOTCS KOHLIEHTPAllUd BEHIECTB BO BpPEMEHH IO Mepe MPOXOKICHUS
peakiuu? HanuimTe MHTErpagbHOE KUHETUYECKOE YpaBHEHUE JIsl PEaKIHH EPBOT0 MOPsIKa.

5. Or xakux (akTOpOB 3aBUCUT CKOPOCTb XUMHUYECKOW pPEaKIUUd B TIeTEPOreHHBIX
cucremax?

6. Kak u modyemy 3aBHCHUT CKOPOCTh pEakIMu OT TeMmIeparypbl? Hamumure ypaBHCHHE
Appennyca. KakoB Qu3nyeckuii CMBICI KOHCTaHT ypaBHeHusa? Kakue sKcrepuMeHTaAbHBIC
JAaHHBIC HEOOXOIMMBI JJIs1 pacyeTa SHEPTUU aKTUBAIUHU?

11.1.4. TunoBbIie TeCTOBLIE 3aJaHUSA

Tema «OCHOBHBIE MOJIOKEHUS, 3JIEMEHTbI XHMHYECKOI TePMOIUHAMMKH U TeIJIOBbIe
3¢ ¢eKThI XUMUYECKUX PeaKkuii»
1. TenuoBo#t 3pPeKT peakuu XapakTepu3yeTcsi K3MEHEHUEM
1) sHTpONINH;
2) SHTAIBIINY;
3) NOBBILIIEHUEM TEMIIEPATYPHI;
4) BHyTpEHHEN YHEPTHH.
2. Peakums mpoTeKaeT caMONpPON3BOJILHO B TIPSIMOM HAIpPaBICHUH, €CIH
1) AH<O0;
2) AG<O0;
3) AS>0;
4) AH>0.
3. DHTpomus ABISIETCSA XapaKTEPUCTUKOM
1) TENIOTHI CUCTEMBI;
2) Oecriopsiika CUCTEMBI,
3) MOTEeHIMAIEHOW YHEPTUN CHCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. TemnnoBoii 3¢ deKT peakuy 3aBUCUTE OT
1) TemMnepaTypsl OKpY>KaroIien cpebl;
2) naBJI€HUS B CUCTEME;
3) Ha4aIbHOTO U KOHEYHOTO COCTOSHUSI CUCTEMBI,
4) myTH TPOTEKaHUS PEaKITUH.
5. B xoJe peakiuu MpoUCXOIUT BBIACTICHHE Ta3a — CUCTEMa PaCIIUPSIETCs, IPH STOM €e
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1) sutpomnus ymenbmaercs (AS<0);
2) suTanbnus yBennuuBaercs (AH>0);
3) suTponus Bozpacraet (AS>0);
4) BHyTpeHHsis1 3Heprus ymenbaercs (AU<O0).
6. Jlns kakoit peakuuu ASxp >0?
1) CaCOs (k)=CaO(x)+ CO2(r);
2) 250; (r)+ O2(r)=2S03(1);
3) la(r)+ Ha(r) = 2HI(r);
4) 3H2(r)+ N2(r) = 2NH3(r).
7. Peakuus npoTeKaeT caMOIIpOM3BOJILHO IIPU TemIiepaType Huxke paBHoBecHOU ( T<Tp), B
Cllydae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakuuss mnpoTekaeT CcaMONPOM3BOJBHO TIpU TEeMIlepaTypax BblIIE TeMIEpaTypbl
paBHOBECHsI B CIIy4ae €cliu
1) AH>0, AS>0;
2) AH<0, AS<O0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HeT paBHOBECHs, peaKIMsl HE BOZMOXKHA IPH JIF000H TeMiepaType B ciydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH<0, AS<O0.
10. Peaknust mpoTekaeT caMOIPOU3BOIIBHO MPH JIFOO0H TeMmepaType B Cirydae
1) AH<0, AS>0;
2) AH<0, AS<O0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuus sBisieTcst 5K30T€PMUYECKOH, €Cln
1) AH<O;
2) AU >0;
3) AU<O;
4) AH>O0.
12. Peakuust mpoTeKaeT C MOTJIOMIEHUEM TETIIA, eCITH
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cucrema HaXOAUTCSl B pABHOBECHH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
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4) AU=0?
14. DHTponus cucTeMbl MOBBIILIAETCS IPU
1) KoHAeHCauu napa;
2) KAIIEHUH KHIKOCTH;
3) KpUCTAJUTU3ALIMH KUKOCTH;
4) ocaxICHUH.
15. DHTpOIUS CUCTEMBI YMEHbBILIACTCS TIPU
1) KpucTamM3anum;
2) IJ1aBJICHUH,
3) BO3TOHKE;
4) pacTBOpEHUH.
16. Peakuus mpotekaer mo ypaBHenuto 2 HCly) + Caw) = CaClyw) + Har. Ckoabko mosei
HCI Bctynuio B peakuuto, eciu Boyienmwioch 152,88 k/[x Terna?
1) 1 Mmomb;
2) 0,25 moub ;
3) 0,5 moub; 4
4) 1,5 MOJIb.
17. Duranenus obpazoBanusi FeOcocraBusier -265 xJk/Moab. CKOJBKO TeIia BBIICIHUTCS,
ecym obpasyercst 144 T okcupa xemnesza?
1) 132,5 xJIx;
2) 530 x/Ix;
3) 677 xJIx;
4) 488 xJIx.
18. Cornacho 1 crnenctsuto 3akoHa ['ecca temnoBoii a3d ekt peakuu
Fe203) + 3 CO¢y) = 2 Fe) + 3 COxr) paBeH
1) AH%xp = - 240,18 xJIx;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 xJIx;
4) AHp = - 226,9 xJIx.
19. DuTponus cucremsr B xoae peakunu NazCOsw) = Na2O) + COy () yBenmmumBaercs, T.K.
1) o6pasyercs ras;
2) peakuusi CaMONPOU3BOJIbHAS;
3) obpazyercs OKCHJI HATPHS;
4) 0Opa3yroTcs ABa OKCHUJA.
20. Ompenenute TerioBoi 3¢ ekt cropanus KuaKoro CSaq 10 00pa3oBaHUs Ta3000pa3HBIX
CO2 u SOa.
1) - 602 x/Ix;
2) 635,2 x/Ix;
3) — 635,2 xJIx;
4) 602 xJIx.

11.1.5. TunoBble 3aJaHusi A5 KOHTPOJIbHOI pPadoThI

KOHTPOJIBHAS PABOTA Ne §
TEMA «OKUCJIMTEJIBbHO-BOCCTAHOBUTEJIBHBIE PEAKIIUMN.
SJIEKTPOXUMMU S
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3aganmue 1

1) TIlo craHgapTHBIM OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIM IOTEHLIMATIAM OIPEAETUTe
HalpaBJICHUE MPOTEKaHUS PEAKLUH B CT.y.

Bi + NOs +H" — Bi **+ NO + H20

2) MetogoM  HMOHHO-IJICKTPOHHBIX ypaBHEHHH  moadepuTe KOI((GUIMEHTHl I
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHON peakiuu

KBr + KBrOs + H.SOs — Br, + KxSOs + H20

VYKaKuTe OKUCIUTENb U BOCCTAHOBUTEIIb.

3) lnsa ransBanugeckoro snementa Fe| Fe? (1moms/n) || Ag*(0,1mons/m) |Ag

HAMUIINTE KaTOJHBIM M aHOAHBIN IMPOILIECCHI, YpaBHEHHUE TOKOOOpa3yrolleld peakiuuu U
Berunciure DJIC.

4) Omnpenenute axkTHBHOCTH MOHOB CU®* B pacTBOpe, eciu DJIC 3/eMeHTa, B KOTOPOM

npoTekaer peakuus Zn+ Cu?* =Zn?* + Cu, paena 1,16 B, a Az =102 monb/1

5) CocraBbTe cxemy aiekTposm3a BogaHoro pacteopa NiCl; Ha HUKENEBBIX BJIEKTPOAAX C
YYETOM BCEX BO3MOXKHBIX PEaKIIMi Ha KaTOJIE M aHOJIC.

6) Uepes pactBop CuSOs4 ¢ MHEPTHBIMH JICKTPOIAMHU MPOMYCTUIN TOK B 2 A B TEUCHHE
20 munyT. Kakue BemecTBa BBIICIWINCH HA KaTOJIE M aHOJIE M KaKOBa KX mMacca?

3aganue 2

1) TIlo crangapTHBIM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MOTEHIHATAM OIpeAeInTe
HalpaBJICHUE MPOTEKAHHUS PEAKIUH B CT.y.

H202 + MnO4+ H" — Oz + Mn*? + H,0

2) Tlonmbepute KOA(DGUIMEHTHI METOIOM HOHHO-IJIEKTPOHHBIX  YpaBHEHHH  JUIS
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHON peakiuu

NaxSO3 + KMnO4 + H,O — MnO2 + Na2SOs4 + KOH

VYKaXuTe OKHCIUTENh U BOCCTAHOBUTEI.

3) {nsa ranpBanmgeckoro snementa Mn| Mn*2 (0,1 mons/n ) || SN*2 (0,01 moms/m )|Sn

HANWIIUTE KAaTOAHBI W aHOIHBIA TPOLECCH], YpaBHEHHE TOKOOOpAa3yIOIIeH peakiuu |
BbluncauTh JJIC.

4) Umeercs ramsanyeckuii snement Ni|Nit2 (a’\'i2+ =X MOJb/1) || C02+(a002* =1MoJIb/m)
|Co.

ITpu kakom 3Hauenuu “x” DJIC storo I'D Oyner paBHo 0?

5) CoctaBbTe cxeMy ayekTposu3a BogHoro pactBopa CUCly ¢ MemaHbIMHU 3J€KTpOAaMH C
Y4eTOM BCEeX BO3MOXKHBIX PEaKLMii Ha KaToJe U aHOJE.

6) Beruucnure BBIXOJ MO TOKY JUIsI METaJlla, €CJIM TPH AJIeKTposm3e pactBopa ZnSO4
tokoM 0,5 A B Teuenne 30 muHyT U3 pactBopa ZnSOs Bbeienuiock 0,25 r meramia.
DNEKTPOIN3 IPOBOJAUIN C UHEPTHBIMU 3JIEKTPOJAMH.

3aganue 3

1)ITo crangapTHBIM OKUCIUTENbHO-BOCCTAHOBUTEIbHBIM MTOTEHIIMATIAM ONPEEIUTE

3

HaIpaBJIeHUE MPOTEKaHHUS PEaKkluu B CT.y.

Br+ Cr207* + H" — Cr3+ Bra+ H20

2) Tllonbepute KO3(G(GUIMEHTHI METOAOM HOHHO-3JIEKTPOHHBIX YpaBHEHHM s
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON peaKLInu

FeSOs + KCIO3 + H2SOs4 —Fez(SO4)3 +KCI + H20

VYKaKUTE OKHCIUTEND U BOCCTAHOBUTEIID.
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3) Jlna rameBanmdeckoro smementa Cr| Cr*3 (0,1 moms/nm ) || Cd*? (0,01 moms/n )|Cd
HAIMIINTEe KaTOAHBIA M aAHOIHBIM MpPOIECChl, ypaBHEHHE TOKOOOpa3ylollel peakiuu u
Berunciaute D/C.

4) 5/AC ranbBaHMYECKOTOMM 3JIEMEHTA, COCTABIEHHOIO U3 JIByX BOJOPOAHBIX 3JIEKTPOJIOB
paBna 0,271. Onpenenute pH pacTBopa y kaToga, €Ciiv aHOJ MOTPYyKeH B pacTBop ¢ pH=8.

5) CocraBbre cxemy 3iekTponu3a BoaHoro pactBopa KNO3z Ha MeTHBIX DJIEKTPOAAX C
y4eTOM BCEX BO3MOXKHBIX PEaKkIuil Ha KaToje U aHoIe.

6) Uepes pactBop FeSOs mpomyctmmm Tok B 13,4 A B Teuenne luaca. Kakue mpoayKThI
BBIJICTISIIOTCS. HA MHEPTHBIX 3JeKkTpojax? OrmpenenuTe MacCy BElECTBa, BBIICIMBILErOCsS Ha
KaToJIe, €CJIM €ro BBIXOJI 110 TOKy paBeH 70%.

3ananmue 4

1) Tlo cranmapTHBIM OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIM MOTEHIMATIAM OIpPEACTUTE
HAIpaBJIEHUE TMPOTEKAHUSI PEAKIUH B CT.y.

Cr077 +I"+H" - Cr¥* + 1, + H.0

2) llombepute KO3(h(GUIMEHTHI METOJAOM  HOHHO-JEKTPOHHBIX YpaBHEHUU s
OKHCITUTEIILHO-BOCCTAHOBUTEIHLHON PEaKIuu

CuS + HNO3; — S + Cu(NOz)2 +NO + H.0

VYKa)XuTe OKHCIUTENb U BOCCTAHOBUTEIT.

3) Jlns raneBaHMYeckoro snmemMenta Zn|Zn*%(1 moms/n ) || Fe™ (0,01 mons/n)|Fe HamumuTe
KaTOMHBIA W aHOJAHBIA TPOLIECCH, ypaBHEHHE TOKOOOpA3yIOIIeH peakimuu W paccuuTaiTe
S/C.

a +
4) Onpenenure 2°° B pactBope ZnClo, eciiu DJIC snemenTa, B KOTOPOM HPOTEKAET

peakuus Zn + CuCl, = ZnCl; + Cu pasua 1,16 B, a Ao 2102 moms /.

5) CocraBbTe cxemy 3jeKTposin3a BogHoro pactBopa NaCl Ha miiaTMHOBBIX AJIEKTPOAX C
y4eTOM BCEX BO3MOXKHBIX PEaKIMil Ha KaToje U aHOIe.

6) Dnexrponu3 pactBopa K>SOs mpoBoawim ¢ WHEPTHBIMH 3JIEKTPOJAMH TIPU CUJIC TOKA
2,68 A B Teuenue luaca. Onpeaennure Maccy BEIIECTBA, BBIACIUBILETOCS Ha KaTOJE, €CIU €ro
BBIXOJ] 110 TOKY paBeH 70%.

3amanme 5

1) IIo CTAaHAAPTHBIM OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIM IMOTCHLIUAIAM OIPCACINUTC

HaHpaBJ’IeHHe HpOTeKaHI/Iﬂ peaKHI/II/I B CT.y.
4

Zn + H* + NOs” — Zn** + NO + H20

2) [Ilogbepure KOdhOUIMEHTHI METOJAOM HOHHO-JIEKTPOHHBIX YPAaBHCHHM IS
OKHCITUTEIIbHO-BOCCTAHOBUTEIBLHON PEaKIUK

MnSOs + PbO2 + H:SOs —HMNO4 +PbSO4 + H20

VKaKUTE OKUCITUTENh U BOCCTAHOBUTEITb.

3) {na ranpBaHmgeckoro snementa Pb|Pb*™? (102 moms/n ) || Ag* (0,1 mMoms/n )|Ag

HAIMHUIIATE KATOAHBIA W AHOIHBIA MPOIECCHI, YPaBHEHHS TOKOOOPA3yIOIICH peakiuu U
Berunciute DJIC. YkakuTe HanpaBIeHUE IBUKCHHUS dJICKTPOHOB BO BHEIIHEH IICTIH.

4) JInst TambBaHMYECKOTO DJIEMEHTA, COCTABICHHOTO U3 PEIOKCH-IIIEKTPOIOB

PtlFe*3,Fe*? || Sn*Sn*) Pt  paccumTaiiTe KOHCTAaHTy pPaBHOBECHS TOKOOOpasyromIei
pEaKIUK [PU CTAaHIAPTHBIX YCIOBHSX.

5) CocraBbTe cxeMy aekTposiu3a BogHoro pactBopa CACly Ha kamMUEBBIX DIIEKTPOAAX C
YUYETOM BCEX BO3MOKHBIX PEaKI[Hii Ha KaTo/e U aHOJIC.
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6) Kak osnekrponutnyecku mnoiayuntb LIOH u3 comm aumtua? Kakoe koaudecTBO
AIIEKTPUYECTBA HEOOXOAUMO TPOITYCTHTD JJIst otydeHust 1 TonHsr LIOH?

3ananue 6

1) Tlo craHAapTHBIM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIM MOTCHIMAIAM OIPEACTUTE
HaIlpaBJICHUE MPOTCKAHHUS PEAKIUH B CT.y.

I+ OH — I"+ 103 + H20

2) MerogoM HOHHO-3JIEKTPOHHBIX ypaBHEHUI noadepure KOADDHUIMEHTBI ISt
OKHCITUTEIbHO-BOCCTAHOBUTEILHON PeaKIuu

Kl + HCI + KSbO3 —l2+ KCI + ShClz + H.O

VYKa)XuTe OKHCIUTENb U BOCCTAHOBUTEIb.

3) Jlnst ranpBaHMYECKOro 31eMenTa Zn|Zn*2 (107 moms/n ) || SN*? (10”2 Mo/ )|Sn

HAMWIIKTE KATOJHBIM M AHOJTHBIA MPOIECCHI, YPAaBHCHHE TOKOOOpA3yIOIICH peaKiuu |
Biunciure JJ1C.

4) KoncranTa paBHOBecHs ToKooOpasyromeii peakmun  Ni + 2 Fe**= Ni*? + 2 Fe?* pasuna

10%8 (cr.y.). Ompenemure E ¥ /e ecnm E N /ni=-0 25 B

5) CocTaBbTe CXeMy 3JIEKTpOJIH3a BOAHOrO pacTBopa Fez(SO4)3 Ha jKene3HbIX 3JIEKTPOoIax
C YYE€TOM BCEX BO3MOKHBIX PEAKIIMi HA KAaTOJE U aHOJIC.

6) Jlna momyuenus 1 m° xmopa (H.y.) mpm »ektponmse BogHoro pactopa NaCl c
rpadUTOBBIMH JIEKTpoJaMu nponyiieHo 2500 A.gac ayiekTpuuecTBa. BBIUUCIUTD BBIXO IO
TOKY XJIOpa.

3ananue 7

1) IIo CTAaHAAPTHBIM OKHCIUTCIIbHO-BOCCTAHOBUTCIIBHBIM IMOTCHIUAIAM OIPCACIUTC

HAIlIpaBJICHUEC IMPOTCKAHUA PCEAKIHUU B CT.Y.
5

Br,+ OH™ — Br + BrOs + H;O

2) MeTooM WOHHO-AJICKTPOHHBIX YpaBHEHWH  moadepute KoIDOUIUCHTHI JUTSI
OKHCIUTENbHO-BoccTaHoBUTENbHOU peakiiun HCl + KoCr,0O7 — Cly +CrCl, + KCI + H20

VKaKHTE OKUCIUTEIb U BOCCTAHOBUTEb.

3) Jins raneBarmgeckoro smementa Ni| Nit? (0,1 moms/n ) || Cu*? (0,01 moms/n )|Cu

HATWIIUTE KATOJIHBI W aHOJHBIA IMPOIECCHI, YPaBHEHHE TOKOOOpA3yIOIIEH peakiuu |
Beramciaute J/C.

4) KoHcraHnTa paBHOBECHSI PEAKIIMHU, IPOTEKAIOIICH B TaIbBAHHYCCKOM 3JIEMEHTE

PtiFe*3, Fe*? || Sn**Sn*?Pt pasaa 10?! (cr.y.). Ompegemnre E 5% /s | ecnu

E koot /per =0,77B.

5) CocraBbTe cxemy amekTposn3a BogHoro pactBopa Zn(NO3)2 Ha IMUHKOBBIX AJIEKTPOIAX
C YUETOM BCEX BO3MOXKHBIX PEaKLUi Ha KaToJIe U aHOJIE.

6) Uepes pactBop cynbdaTta KaaMus NponymieHo 25 A.dac snekrpudecta. [Ipu s3Tom Ha
KaToJe

BBIJIENTUIIOCH 42,5 T MeTaina. PaccunTtaiiTe BBIXO/I IO TOKY JIJIsl JAHHOTO MeTasuia.

3aganue 8

1) IIo CTaHAAPTHBIM OKHCIUTCIIbHO-BOCCTAHOBUTCIIBHBIM IMOTCHIUAIAM OIPEACINUTE

HaHpaBJIeHI/IC HpOTCKaHI/Iﬂ peaKI_II/II/I B CT.y.
Zn + H* + NOs — Zn*" + NO + H,0
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2) MeTonoM WOHHO-RJIEKTPOHHBIX ypaBHEHUH moadepuTe KOIPUIIHMESHTHI JUTS
OKHUCJIUTEITFHO-BOCCTAHOBUTEIBHON peaKinu

Au + HNO3z + HCI — NO + H[AuCls] + H20

VYKa)XuTe OKHCIUTENb U BOCCTAHOBUTEIb.

3) Jlns raneBanmdeckoro s1ementa Cd| Cd*? (0,1 mons/n ) || Pb*? (0,01 moxs/n )|Pb

HANMIIUTE  KAaTOAHBIM M aHOAHBIM MPOLIECCH, YPaBHEHHWE TOKOOOPA3YIOUIEH peaKIiuH,
Berauciaute 3/C.

53 a + a + -
4) Nmeetcs ranpBaHMdecKuii seMeHT Pb|Pb*? (7Pv™ =X momb/i) || Cu?*(~cv* =10?momb/m)

|Cu B xoTOopom D]J1C=0,444B. Onpenenure Ao

5) CocraBbTe cxemy 3JeKTposin3a BogHoro pactBopa FeClz ¢ jxenesHbIMu 3JIeKTpoIaMu ¢
y4eTOM BCeX BO3MOXKHBIX PEaKIuil Ha KaToje U aHoIe.

6) Kakoe BemiecTBO M B KaKOM KOJMYECTBE BBIIEIUTCS Ha TIpaUTOBOM aHOAE NpHU
anexTposinze pactBopa CuSOs, eciiu Ha KaToie oOpazoBasiock 1,6 T menu?

3aganue 9

1) TIlo craHmapTHBIM OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIM ITOTCHIHATIAM OIPEICIHTE
HalpaBJICHUE MPOTEKAHUS PEAKIUH B CT.y.

MnO4 + I" + H* — I2 + Mn?* + H20

2) MeTonoM HMOHHO-AJIEKTPOHHBIX YpaBHEHHH  moadepute K0d(DOUIUEHTHI JUISL
OKHCIIUTEIIFHO-BOCCTAHOBUTEIBHOM PEaKIHH

6

KNO; + KMnOs + KOH —KNO3 + KoMnO4 + H20

YKaKUTE OKHCITUTENb U BOCCTAHOBUTEIT.

3) Jlus ranpBanuueckoro snementa Ag|Ag* (0,001 mons/n) || Ag* (0,1 mons/n )|Ag

HanucaTh KATOJHBIA W aHOJHBIA IPOIECCHI, YpaBHEHUE TOKOOOPA3YIOMIEH peakiny,
onpenenute J/C.

4) TajbpBaHWYECKUU OJJIEMEHT COCTaBJICH W3 CTaHJAPTHOTO IIMHKOBOTO JJIEKTPOJIA,

MOTPY>KEHHOTO B PAaCTBOP CBOEH COJM W XPOMOBOTO TOTPY>KEHHOTO B PAacTBOpP C Berer =X
MoIb/T.  OmnpeneianTe aKTUBHOCTD Cr¥, ecan DJIC 3TOro rajJbBaHUYECKOTO JJIEMEHTA paBHa
0,0 B.

5) CocraBbTe cxeMmy osnekTpoamn3a BomHoro pactBopa PD(NOs)2 co CBHHIIOBBIME
AJIEKTPOJIaMH, YUEThIBasi BCE BO3MOXKHBIEC PEaKIIUK Ha KaToJIe U aHO/Ie.

6) s Beigenenus 1,75 r MeTania U3 pacTBOpa €ro CoiM MOTpedOoBaioCh MPOMYCTUTh TOK
cunoit 1,8 A B reuenue 1,5 yaca. Onpenenure KBUBAJICHT MeTaJlJIa.

3ananmue 10

1) Tlo cranmapTHBIM OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIM MMOTEHIMATAM OIPEISIIUTE
HarpapJeHUE NPOTEKAHHS PEAKIIMH B CT.y.

I~ + H02 + H* — 2+ H20

2) MeTroaoM HMOHHO-IJIEKTPOHHBIX YpaBHEHUH  monOepure KOI(PPHUIUECHTHI TSt
OKHCJTUTEIIbHO-BOCCTAHOBUTEIBHOM PEaKIHK

NaCrOz + PbO2 + NaOH —NaxCrO4 + Na2PbO2 + H20

VKaKUTE OKUCITUTENh U BOCCTAHOBUTEITb.

3) Jls ranpBaHmdeckoro snemMenta Mn|Mn*2 (1 moms/m ) || Ni*? (0,01 moms/m )|Ni

HAIMUIIATE KATOJHBIA W aHOJHBIA MPOIECCH, YPAaBHEHHE TOKOOOPA3YIOIIEH peakiuu u
Beramciaute JJC.
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4) TanpBaHMueckuii smement Pb|Pb*2 ( B =102 momb/m) || Cu®( Bov =x moute/) |Cu

umeer DJIC pasnyro 0,49 B. Onpenenure Boue

5) CocTaBuTh CXeMy 3JIeKTpon3a BoaHoro pacrsopa MgCl, Ha rpaduTOBBIX 371€KTpOIax ¢
YUYETOM BCEX BO3MOJKHBIX PEAKI[Hii Ha KaTO/I€E U aHOJIE.

6) CKOJIbKO TpaMMOB CEPHOM KHCJIOTHI 00pasyercsi OKOJO HEPACTBOPHMOIO aHO/a IPH
anektposuse pactBopa NaxSOs, eciiu Ha aHoze BbLaenuiaock 1,12 1 kucioposa (H.y.)?

11.2. TunoBble KOHTPOJIbHbIE 33JaHUS WJIM HHbIe MATepHaJibl, He0OXOAUMBIE IJIsl
OLIEHKM 3HAHUI, YMeHMIi, HABHIKOB U (WJIH) ONBITA B X0/i€ MPOMEKYTOYHOH ATTEeCTALUM MO
AUCHUILINHE

DK3aMeH TPOBOJUTCS B TECTOBOM M YCTHO-MMMCBMEHHOH (opMe MO BCeMy MaTepHualy
n3ydaeMoro Kypca «O0mieit XumMum»

DK3aMEHAIIMOHHBIA OMJIET COAEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANMOHHBIE BUWIETHI HEPBOI'O CEMECTPA

DK3AMEHAIIMOHHBINA BUJET N1

1. BuyTpenuss sHeprus u ee ¢uznueckuil cmbicia. llepBblii 3aKOH TEPMOIUHAMUKU.
Onranenus. CraHgaptHeie ycinoBus. TemoBeie 3¢dexto peakmuit Qv u Qp. DHAoO - u
9K30TEPMHUYECKHE PEAKIIUU. DHEPreTUUECKUEe JUarpaMMbl 3TUX PEaKLUi.

2.. Juccounanus snextponutoB. MoHHoe mnpousBereHue Bonbl. lllkama KHCIOTHOCTH.
Heiitpanbuble, kucible U IenouyHsie pactBopsl U ux pH. Omnpenenuts pH B HachllleHHOM
pactBope Al(OH)3

3. Onpenenuth Euq 11 peaxmuu A + B = C + ]I, ecnu koHcTanTa ckopocty 1ipu 21 1 41 °C
COOTBETCTBEHHO paBHEI 4.10%1 7,5.1072,

4. Kakosa xonuentpamust nonoB H*, OH u pH B 5 % pacTBope YKCYCHOU KHUCIIOTHI.

5. B ranpBaHHYecKOM dIeMeHTe MpoTeKaeT peaknus Mg + Sn** = Mg?* + Sn?*

A). HapucoBatb cxemy 37eMeHTa U ONPEACTUTh HAMpaBICHHE IBUKECHHS SJEKTPOHOB BO
BHEITHEH IIETIH;

B). Paccumtars D.JI.C, ecnm konueHtpamus uoHoB [Mg®*], [Sn?*] u Sn*" paBHEI
cootserctBerHo 0,1, 102 u 10 moms/n

DK3AMEHAIIAMOHHBINA BUJET N2

1. 3anucaTh ypaBHEHHUs MpPSMbIX U 0OpaTHbBIX ckopocTelt rereporeHHoi (CaCO3 = CaO +
COz2) u romorennoi#t (2N20 = 2 N2 + Oz - Bce BemiecTBa - ra3bl) peakuuid. DHEPrusi aKTUBAIIUU
nporecca. AKTUBUPOBAHHBIN KOMILIEKC. AKTHBHBIE MOJIEKYJIBI (pacnpenenenne Makcpena).

2. Hns peakuuu 2N20 = 2 N2 + Oz onpenenuts: TEI0BOH dG(GEKT peakiiuy; BHIPaKECHUS
st koHctaHT Ke m K, m cooTHomenne mexay Humu. Byzaer nm peakumst caMOIpOM3BOJIEHO
npotekatsb npu 100 °C.

3. Beruucnuts [1P CaFz, ecniu B 1 tutpe Boabl pactBopsercs 0,0157 r aToi comu.

4. Tlonbepute K03(hGUIMEHTH B ypaBHECHHH. YKaKHUTE OKHCIMTEIb M BOCCTAHOBHTEIb.
Kaxkoii U3 371eMEHTOB OKHUCIISIETCS, KAKOH BOCCTAHABINBACTCS?

Al + KoCr207 + HoS0s — Alx(S04)3 + Cr2(S04)3 + K2S04 + H20

5. Huarpamma IlypGe. Kakue naHHBIE MOKHO TOJyYUTh B IUIAaHE KOPPO3MU METAIIOB Ha

OCHOBE 3TOM JUarpaMmsl?

DK3AMEHAIIMOHHBINA BUJET N3
1. 3akon I'ecca u ero cneacrBus. Tepmoxummyeckue ypaBHEHHUs. Pacuer TEmIOBBIX
3P PEKTOB XUMUYECKHX PEaKIUil Mo SHTambIusiM oOpa3oBanust (Ha mpumepe 2 NO + Clp = 2
NOCT1) u cropanus. [Ipaktudeckas 3HaunMocThb 3akoHa ['ecca.
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2. ®ynkmuu cocrosiaus cucremsl (U, H, G, S). Ux ¢dusudeckuii cCMBICT U CBSI3b MEXIY
HUMHU. YTO MO 3TUM mMapamerpaM MOXHO ompeneiauTh? OTBeTbl 000CHOBAaTH W TMOJITBEPAUTH
dbopmyamu.

3. Boraucnuts pactBopumocts 1 ITP Ni(CN)z, ecu B 500 ma Bozs! pacTeopsercs 2,09-10 8
T COJIN.

4 . VYpasusats meroaom noiypeaknuii: Clz + Kl + KOH = KCI + K103 + H20

5. Jlna ranpBaHMdeckoro sieMeHta Fe| Fe*? (1moms/m) || Ag'(0,1mons/n) |Ag yka3aTh
MOJIIPHOCTH AJICKTPOJOB U HAIPABJIICHHUE JTBHKCHHS JIEKTPOHOB BO BHEIIHEW mermu. Paccuurarh

SIC.

DK3AMEHAIIMOHHBINA BUJIET N4

1. Ilpunuun Jle-Illarenpe. @axkTophl, BIMSIOIIME HA CIBUI PABHOBECHS XHMHUYECKOMN
peakuuu. [Tokazate Ha nmpumepe moiydenus ammuaka 1 NHz  + H2O x = NH4OH, paccuuran
npeBapuTeNbHO TEIOBOH 3¢ ekt 3Toi peakium.

2. I'mpponus coneit. Ilokazars Ha mpumepe KH2POgs. Ctenienb u koHCTaHTa ruApoausa. pH
cpenbl mpu ruapoiuse coneil. CriocoObl CABUTa PAaBHOBECHUSI IPU THAPOIIH3E.

3. Onpenenuth naBieHue B cocyae oobemMom 20 1 ra3oBoi cMecH Mpu 200C, COCTOSILEH U3
2 v xyopa u 10 T a3ora.

4. TTonbepute ko3hdurmerts B ypaBuenun: Al + KMn0s+ HoS0s — Al2(S04)3 + MNnS04 +
K2 S04 + H20. YkaxxkuTe OKMCIUTEIb M BOCCTAHOBUTEb. KaKkoil M3 2JIeMEHTOB OKHCIISAETCS, KaKOh
BOCCTaHaBIIUBaETCS?

5. CKOJIBKO TPaMMOB HUKEJISL M XJI0pa MOXHO TOJYYUTh MPHU JICKTPOIHN3E XJIOPUIA HUKEIS
npu Toke 8 A u BpemeHu 2 yac. Bbxo o Toky karogHoro npouecca 66 %.

DK3AMEHAIIMOHHBIA BUJIET N5

1. 'omoreHHbIi ¥ reTepOreHHbIM Kataiau3. JJocCTOMHCTBA M HENOCTAaTKH Ka)kJI0r0 METOoJa.
MexaHu3Mm JeicTBHsS KaTajau3aTopa Ha CKOPOCTh M Ha paBHOBecue peakuuu. Hapucopatb
OHEPreTHYECKYIO JHarpaMMy peakiuu 0e3 Karaau3aTopa U ¢ HUM.

2. DHTpoOMHS, UTO OHA XapakTepu3yerT. MI3MeHeHne SHTPOIUH B Mpeieax rOMOJIOTHIeCKOro
psAna, IpH yCIOKHEHUH MOJIEKYJ, (pa3oBBIX MEpexo/ax, ¢ pOCTOM TEeMIIepPaTyphl, B PEAKIUIX C
ydacTueM Tra3000pa3HbIxX BemiecTB. [losicHuTh Ha puMmepax: Tepmudeckoro pasnoxkenus CaCOsz u
B CHHTE3¢ aMMHaKa.

3. MoxHO 1 TpUroToBuTh pactBop KoHueHtpauuei 0,01 M u 0,0005 M, ecnu [1P=4,4-10"°.

4. PaccraButh kK0dpdunueHTs! B ypaBaeHun: KzS + KMnO4 + H2SO4 — S + MnSO4 +
K2SO4 + H20. Yka3ath OKUCIUTENs U BOCCTAHOBHUTEIIb.

5. Kopposus ¢ BogopoaHOW M KUCIOPOAHOW Aemnoiispusarueii. JKenesHas IjacTUHKA B
KOHTaKTe C MeAHOM HaxoauTcs B BoaHOM pactBope KCl. 3anummre KaTogHBIA W aHOIHBIN
IIPOLIECC KOPPO3UHU U YPABHEHHE PEAKIIUi.

DK3AMEHAIIMOHHBINA BUJIET N6

1. Bropoii 3akoH TepMmoauHaMHKH. OHeprus [ubGb6ca. YcimoBue caMONPOU3BOIBHOTO
IIPOTEKAaHUs TPOLECCOB M TEPMOJMHAMUYECKOE PABHOBECHE B HM30JMPOBAHHOW CHCTEME.
OHTaNBNUIHBIN 1 SHTPONUIHEIN (QakTopbl. PaBHOBecHas Temrmeparypa peakluu.

2. CpenHsii 1 MTHOBEHHAsI CKOPOCTh peaknuH. CKOpPOCTh IE€TEpPOre€HHBIX PEeakIuid. 3aKOH
nefcTBus Macc. MOJIEKYJISpHOCTh U TOPSAKM PEaKUUU. OHEprus axkTUBAlUUU. AKTHBHBIE
MOJIEKYJIBI.

3. Ckonbko Mosiel 1 Mosiekyn Haxogutes B 1 1 u 1 r CO? Onpenenuts gaBjieHNE ra30BoOi
cmecu, nomernieHHou B 10 11 cocyn mpu T=298 K B xonmuuectBe 40 r CO 1 42 r Na.

4. Paccuurats pH 0,2 M NH4OH; K, = 2.10°

5. Koppo3usa ¢ BOAOPOAHON W KHUCIOPOJHOM Henojsipuzanueid. JKene3Has TIacTUHKA B
KOHTaKTe€ C MeJHOW HaxoauTcsi B BogHoM pactBope KCl. 3ammmmre KaToIHBIA M aHOAHBIN
IIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIHI.

43



DK3AMEHAIIMOHHBINA BUJET N7

1. Oueprus I'm66ca. HeobxoaumocTh ee ompeneiacHus. YCIOBHS CaMOIPOM3BOJIBHOTO
MPOTEKaHUsl TPOLIECCOB W YCTAHOBIICHUSI paBHOBecHs. M3MeHeHHE W pacueT SHTPONUU MPHU
dazoBbix paBHOBecusx. OmpeeneHne SHTPONMU M YCIOBHM, TMpU KOTOPBIX OyIeT
camornpou3BoJIbHO npotekaTh peakuus: 2NO) + Oz < 2NOy(r)

2. I'mpponus. BelpakeHus s CTENEHM W KOHCTAHTHI TWIpoju3a. PacdeT KOHCTaHTHI
rugponu3a. CocTaBbTe€ MOJIEKYJIpPHBIE U HWOHHO-MOJIEKYJISIPHBIE YpaBHEHHUS THUIPOJIU3a,
OTIpeIeNIUTE PEAKIIUIO UX BOJHBIX PaCTBOPOB:

a) ZnCly; 6) Cu(NOs)2; B) FeSOa.

3. Paccunrats pH 0,2 M NH; OH; K, = 2.10°

4. ana peakuusa: CO + Clz2= COCl2. Ucxonnsie koHuenTpauuu CO u xnopa passsl 0,7 u
0,2 M. Bp4uCiIuTh KOHIEHTPAIMK BCEX BEIIECTB B MOMEHT paBHOBecus, korga [Clz] = 0,1 M.
Ornpenenutb KOHCTAHTY PaBHOBECHUS 3TOM peaKIuu.

5. B xakom uHTepBanie pH HUKeEIb U HUHK OYIyT KOPPOAUPOBATH B YCIOBUSAX BOJIOPOIHON
Jenossipu3anuu’?

DK3AMEHAIIMOHHBINA BUJET N8

1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAHEHHE MAacChl, MOCTOSIHCTBA COCTaBa, YKBHUBAJICHTOB.
["azoBbie 3akonbl (Yucmo ABoraapo, ypaBHeHue MenneneeBa-Knamnelipona, 3aKk0H SKBUBAJICHTOB,
napuuagbHble JaBJICHHUS ra30B). OKBUBAJICHTHI PA3IMYHBIX KIIACCOB BEHIECTB (OKCHIIBI, COJIH,
KHCJIOTBI, OCHOBaHUS).

2. DHepreruueckas jauarpamma peakuuu. CBsi3b DHEPTUM AaKTUBAIIMM C TEIJIOBBIM
3 pexToM. AKTUBHPOBAHHBIM KOMIUIEKC. BiusHue xatanuzatopa Ha Eaq M CKOPOCTH mpsSiMON U
00paTHOM peakIui.

3. YpaBHATH ypaBHEHHE PEaKIWU M HA3BaTh OKUCIUTEIh M BOCCTaHOBHTENb. OmpenenunTsb
noiaeT i peaknus camonpou3BoiibHo: KNO2 + KoCroO7 + HoSOs— KNO3 + Cra(SOas)3 + KaSO4
+ H20

4. Kaxkoii U3 OKCHUJIOB Jlerue BOCCTaHOBUTH Bogopoaom: Ago0 + Hx =2Ag + H20 nu Cu20 +
Hz = 2Cu + H20 OtBeT 060CHOBaTh TEPMOAMHAMHUYECKUMH PACUETAMH.

5. HanumuTe ypaBHEHHs SJEKTPOJIHBIX MPOLECCOB, MOJSAPHOCTh AJIEKTPOJOB H
TOKOOOpa3ymolel peakiuu, paccuntaiire 9/]C ralbBaHMYECKOTO 3JIEMEHTA:

Fe| Fe?*(0,001moms/m) || Ag*(0,01 mMons/n) | Ag

3K3AMEHAIIUMOHHBIA BUJIJET N9

1. DHTpOMHUS MPOCTHIX M CIOKHBIX BEIIECTB. DHTPONHUIHBIC AUArPaMMbl HHIUBUIYATbHBIX
BemecTB. Bo3pacranue (yObuib) SHTPONIUM B 3aBUCHUMOCTH OT CTPOEHMS BELIECTB, MpHU (a30BBIX
nepexojax M B XHUMHYECKMX pEaKIUsAX. IO0Ka3aTh Ha TpUMepax IIOJydeHHs aMMHaka W
TepMuueckoro pasnoxenus CaCO3

2. BnusiHMe TemmepaTypbl Ha CKOpOCTh XuMudeckoi peakuuu. [IpaBuno Bant-T'odda.
VYpaBHeHue AppeHuyca. DHeprusi aKTUBAMM M MPEIIKCIOHEHIMANbHBIM MHOXHTENb - HX
buznyecKuit CMBICI.

3. Buruucauts MonsapHOCTh pacTsopa 1 pH 4 % pactopa HCN. Kiucroms = 8.1071°

4. Jlama obparumas peaxius: 4HCly + Oxpy @ 2H20¢) + 2Clory Boramciuts AH%gs
peakiuu. Kak MOBIHSIOT Ha PaBHOBECHYIO KOHIIGHTPAIMIO XJIOpa CIEAYIOUINEe W3MEHEHHS: a)
MOBBIIIIEHUE TEeMIIepaTyphl; 0) yBeIMUYEHHE OOILEro MaBJICHUS; B) YBEIHMUEHHE KOHIIEHTpPAILUH
KHCJIOPO/Ia; T) YBETUYCHHE 00beMa PEaKIIMOHHOTO COCY/a; ) BBEJACHUE KaTaau3aropa.

5. DnekTponu3 BOAHBIX pacTBopoB. 3akoHbl Papanes. Onekrponu3 NaCl. 3ammcars
KaTOJTHBIC ¥ aHOTHBIC PEaKITHH

9K3AMEHAIIMOHHBINA BUJIET N 10
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1. CrannmaptHas cBoOomgHass »Heprus [uO6ca o00pa3oBaHHs BEIIECTB W PACUETHI
CTaHAapTHBIX dHepruil [ mo6ca xumuueckunx peakiuid. [lokazate Ha mpumepe 3Fews) + 4H2O) 2
FesOumy + 4Hyr). OmpenenuTh paBHOBECHYIO TEMIIEpPATypy pEaklMd M Kakod u3 (aKToOpoB
SHTAIBIUUHBIN WM SHTPONUNHBIN SIBISETCS JOMUHUPYIOUIMM B 3TOM peaklMU MPU CTaHAAPTHBIX
YCIIOBUSX?

2. Obpatumble peakuuu. 3aKOH JAeWCTBUS Macc W KoHCTaHThl paBHoBecus Kc u K, . Ux
COOTHOUIEHHUE JJIs TOMOTE€HHBIX Ta3000pa3HbIX U KOHJACHCUPOBAHHBIX cucTteM. CrocoObl caBura
paBHOBECHsI pEaKluy, YKa3aHHOW B IIEPBOM BOIIPOCE.

3. Bpruucauth koHcTanty M creneHb auccounanuu NH 4OH, ecnu xoHuenTparms H*-
noHoB B 0,1M pacteope  NH 4OH pasna 10°mois/n?

4. Nano ypaBuenue.MnO, + KCIO3 + KOH— KoMnOs + KCI + H>O paccraButh
koa¢unmenTsl. [lolaeT mu peakuus B npsiMoM HarpaBieHun? OTBET 000CHOBATh.

5. CocraBbTe cxemy u paccuutaiite DJIC raJbBaHMYECKOTO JJIEMEHTa, B KOTOPOM OBl
npoTekana peakims: Zn + Co?* = Zn?* + Co, ecu KOHIIGHTpalis HOHOB B pacTBope: [Zn®*] = 1,5
moub/11 1 [C0%*] = 0,01 mons/n

9K3AMEHAIIMOHHBINA BUJET NI11

1. Obpatumbie U HEOOpAaTUMBbIE MPOIIECCHI. Y CIOBHSI U3MEHEHHs HAMPaBICHUSI 0OpaTUMBIX
XUMHYECKHX PEaKIUi. DHTAIbIUUHBIA U SHTPONUNHHBINA (akTophl. PaBHOBeCHast TeMmieparypa u
€e oIpe/eIeHNE Ha IPUMEPE PEaKLIUU:

4HCl ) + Oy 2 2H20(y + 2Clary AH%08= -112,24 k]I

2. CremeHb W KOHCTaHTa aucconnanud. CwiIbHbIE H CIIA0bIe AIIEKTPOIHUTHL. Buuel
KOHIeHTpauui. Pacyer crenenu auccorumanuu u pH pacTBopoB Ha mpumepe ClalObIX KUCIOT U
ocHoBaHuil. Paccuutars pH u crenens nuccoruanuu 0,1 M pacTBopa YKCYCHOM KUCIIOTBI

3. Kakoii 06bem 3aanmarot 20 T xmopa npu 30°C u nanernn 150 arm?

4. Koncranta paBHoBecusi peakmuu Nory + 3Hzp) @ 2 NHzp Ke=0,1 mpu 673K.
PaBHoBecHbie koHueHTpanuu [Hz2] = 0,6 monw/n; [NHs] = 0,18 monb/n. Beruncnuts HauanbHyIO U
PaBHOBECHYIO KOHILIEHTPALIUU a30Ta.

5. CranpHas KOHCTPYKIMS HAXOAUTCS B MOPCKOH Boje. Kakue npouecchl IpoTeKaroT IIpu €€
koppo3uu? Kak H3MEHUTCS KOPPO3MOHHBIA TpOIECC, €CIU K KOHCTPYKIMHM MPHUCOEAUHUTH
LIUHKOBBIA TPOTEKTOP?

9K3AMEHAIIMOHHBIA BUJET N12

1.  IIpuamun Jle-Illarenpe. DakTopsl, BIMAIOIME HA CIBUT PABHOBECUS XUMHYECKON
peakuuu. ITokazate Ha mpuMepax nomyueHust ammuaka 1 NHs r + H20 = NH4sOHx

2.  Tepmonunamuueckass cucreMa. Buasl cucrem. CoctosHue cuctembl. DyHKIUU
COCTOSIHUSL U TIapaMeTpbl CUCTeMbl. BHyTpeHHss1 3Heprus (ee (Gu3NYecKHil CMBICT) U SHTAIBIN
cuctembl. [IpakTryeckoe NpuMEHEHHE STUX BETUYHH.

3. Ilpu BoccTaHoBieHUH BoAopoaoM 1,34 r okcuzaa snemenTa odpazoBanocs 0,324 T BOabI.

OnpenenuTh SKBUBAICHTHYIO MaccCy JIByXBaJIEHTHOTO 3JieMeHTa. YTo 3T0 3a 351eMeHT?

4. Beruucnute pH u pOH u crenens qucconnaruu pactsopa: 8% pactsop HF
K =6,61-10* TImotHocTh pacTBopa pasHa 1,2 r/cm®

5. Uepes pactBop FeClz npomyctimm Tok cunoit 3A B Teuenuu 10 munyT. Paccunrars maccy
’Kelesa, BblIeNuBIIerocs Ha karogax npu B.= 80 %. Kakas napamuienpHas peakuus NpOTEKaeT
Hapsily C BbIAEICHHEM Xelle3a Ha Karonae? Kakoil ra3 m B KakOM KOJMYECTBE BBIACIWICS Ha
uHepTHbIX aHonax npu 100 % BbIxoze mo Toky?

9K3AMEHAIIMOHHBINA BUJIET N13
1. TloHsATHE O CKOPOCTH XUMHUYECKHUX peakiuil. CpeHsss U MTHOBEHHAsI CKOPOCTh PEAKIIHH.
OHeprus axkTHBAIlMM Tpollecca B OOBIYHOM peakluWd W MPH HMCHOJIb30BAaHUHM KaTalau3aTropa.
CKOpOCTh reTepOreHHBIX peakiuii u uX oco0eHHOCTH. [1opsaI0K 1 MOJIEKYIIPHOCTD PEAKIIHH.
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2. IMonbepure ko3 dunuentsl B ypasueaun Bio0Oz + KOH + Br, — KBiO3z + KBr + H:z0.
VKa)kUTe OKHCIWTEIb W BOCCTAHOBHUTENL. Kakoll W3 3JIEMEHTOB OKHMCIISICTCS, KaKOM
BOCCTAHABIIMBaeTCsA? TMOWJIET JIU JaHHAas peakuus B MpsiMoM HampaBieHuu? OTBeT 000CHOBATH
pacueTom.

3. Haiitu pH 1 koHnenTpanuio ruapokcua-uona 0,1 % CHsCOOH, p = 1 r/em®

4. MicxonHble KOHLEHTPAIMK a30Ta U Bojopona B cucteme: N2 ) + 3Hz ) 2 2NH;3(r) 6pun
[N2] = 2 mounw/n, [Ho]= 8 monb/n. K MOMEHTy HacTyIuieHusi paBHOBecus: npopearuposaino 10%
HCXOJHOI0 KOJMYECTBa a30Ta. Bo CKONBKO pa3 M3MEHUTCS JaBlIEHUE TOCJe MPUXOJa peakluu K
pasaoBecuro. T = 5000C.

5. CocraBbTe cxeMy W paccuutaiite DJIC TaJlbBaHUYECKOTO DJEMEHTA, B KOTOPOM OBl
npotexana peakuus: Cd + Cu?* = Cd?* + Cu, eciti KOHIIEHTpaIus HOHOB B pacTBope: [Cd**] = 0,1
Moub/11 1 [Cu?*] = 0,01 Moms/n

S9K3AMEHAIIMOHHBINA BUJIET N 14

1. CBs3b crangapTHO# sHeprun ['m60ca peakuuu ¢ KOHCTaHTOW paBHOBecHs. CBS3b MEXKIY
K, u K¢ 3aBUCMMOCTS KOHCTaHTBI CKOPOCTH PEAKIIMH B 3aBUCUMOCTH OT TEMIIEPATYPHI.

2. 3akonsl Payns. DOynuockonuss M kpuockonuss. OcMOC U OCMOTHYECKOE JIaBJICHHE.
CunpHble U crnadble 7AeKTPoiauThl. CTeneHb TUCCOLMAlMU U KOHCTaHTa auccoruanuu. OT dero
3aBHCAT 3TH BEIINYUHBI?

3. Bo ckonbko pa3 pactBopumocts (Mosb/i1) Fe(OH)2, 6onbiie pacrBopumoctu Fe(OH) 3,
ecim I1P1=5-10: TP , = 3,8-10°%,

4. KNO2 + KMnO4 + KOH — KNO3z + KoMnO4 + H20. PaccraButh ko3hpuineHTsl,
yKa3aThb OKHCIIUTENIb M BOCCTAaHOBUTENb. [loiIeT M camMOnmpoOM3BOJILHO pPEAKUUs B IMPSIMOM
HanpaBieHuu? OO0CHOBATH OTBET PACUETOM.

5. DIEKTPOIN3 PACIUIaBOB U PAaCTBOPOB. B ueM 3akiir04aroTcsi 0COOEHHOCTH 3JIEKTPOJIN3a B
BOJIHBIX pacTBopax? YUTo Takoe BBIXO[ 110 TOKY U NepeHANpsHKEHUE peaKIium?

DK3AMEHAIIMOHHBINA BUJIET N15

1. OOpartumble peaknuu. 3aKOH JAEHUCTBHS MacCc M KOHCTaHThl paBHoBecus Kc u K,
B3anMocBs3b 3TUX BETMYHMH U TOMOTeHHBIX ra3000pa3Hbix 4HClr) + Ozr) 2H20¢) + 2Clyr) 1
KoHieHcHpoBaHHBIX cucteM CaCO3 = CaO + COa.

2. I'maponus coneld. CTeneHb U KOHCTaHTa TUAPoian3a. OU3NYECKUN CMBICI 3TUX BETUYHUH?
Crynenuatsiii runponu3 Ha npumepe ZnClz u NapHPOs. Brusinue temnepatypst Ha K. Kakumu
croco0aMu MOKHO TTOJABUT THAPOITH3?

3. Paccunrars KoHueHTparuio nonos H OH “u pH 0,5 % pacrtsopa NH4OH

4. Tlonb3ysich TAONMYHBIMU JaHHBIMU, paccuuTath AHC298 peakuun

COwr) + H2O=CO2(r) + H2 ()

Omnpenenutb: a) AU98 peakiuu; 0) CKOJIBKO TpaMMOB M CKOJIbKO JIUTpoB CO BCTYIHIIO B
peakiuio, eciu Boiaenumioch 14,66 kJx terna (H.y.)?

5. CranpHas AeTtasb ObUTa TajdbBaHUYECKH OIMHKOBaHA 3a 1 yac 40 MHUHYT B BOJHOM
pactBope ZnSO4, Macca nokpeitusi coctasuia 7,84 v, Br= 72,2%. Yemy Obl1a paBHa cuiia TOKa?

D9K3AMEHAIIMOHHBINA BUJIET N16

1. AKTUBHBIE MOJIEKYJIbI M pacrpenesnenne MakcBemia. DHeprusi akTUBallUH, MEPEeXOqHOe
COCTOSIHUE W aKTMBUPOBaHHBIM KOMIUIEKC Ha NpPUMEpPE OJHOCTaguiiHOW peakumu. Hapucoatb
Iuarpammy peaxiuu.

2. CryneHuaTass AuccoLuanusl 3JEKTPOIMTOB B pacTBopax. KoHcTaHTBI aucconuanuu
KHUCJIOT ¥ OCHOBaHUW. OCHOBHBIE, KUCIIBIE U CpeHrEe conu. X nucconuarusi.

3. Omnpenenuth pacTBOpEMOCTE AgyS, ecmu ero IIP = 6.10%°, Kak wusmenntcs
pactBopuMoOcTh Ag>S eciu B pacTBop 100aBuTth 0,5 M KoS

4. BpruucnuTh KOHIEHTpauuio noHoB Bogopoaa u pH B 0,01 M NaOH u 0,01 M pactBope
NH;OH.
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5. Paccuntaiite DJIC »sinementa Pt/Co* 0,01; Co?* 10* // Cr?* 103, Cr %, 10°M/i/ Pt,
VKaXHTe PEakIiH 1 MOIAPHOCTh AEKTPOJIOB.

9K3AMEHAIIMOHHBINA BUJET N17

1. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakunu. Kputepuu, onpeensonye HarmpaBlieHue
ITHX peakiui. Meroa momypeaknuili mais moadopa KOdIPQGUIIMEHTOB YpPaBHEHHI Ha TMpUMEpe
peaxkuu:

CuzS + HNO3 (coumy) = CU(NO3)2 + H2SO4 + NO

2. OcoOEHHOCTH KMHETUKH T€TEPOTCHHBIX peaKIuii. [ OMOTeHHBIN U T€TEPOreHHBIN KaTaIn3.
JloCTOMHCTBAa M HEAOCTaTKM TOMOTEHHOTO M TETepOreHHOro Karanuza. YTo Heo0Xoaumo
OPEIIPUHSITH, YTOOBl YBEIHUYUTH MPOU3BOJUTEIILHOCTh PEAKTOpa MPH T'€TEPOreHHOM KaTajuse.
[TprunHBI U3MEHEHUS CKOPOCTH PEaKIMu TpU BBEIACHUH Kartanu3aTopa. HapucoBare guarpammbl
peaxkuuu. Biuser nu karanuzaTop Ha paBHOBECHE U TEIUIOBOH 3P dekT peakuun?

3. Onpenenute pH pactBopa, cogepxamiero B 1 0,351 NH4OH.

4. HNnsa peakuuu 2CUes) + 1/2021) = Cu20¢m) AH 208 KOTOpOIl coctaBnser -167,6 ]Ik,
paccuyuTaTh: a) CKOJIbKO JIMTPOB KHUCIOPOJa BCTYNMWIO B PEAKIIMIO, €ClId BhIAEIHIOCh 335,2 kJ[x
teria? 0) AU®298 peakuuu (B nudpax).

5. CKOJIBKO TpaMMOB CEpPHOH KHCIOTBI 00pa3yercsi OKOJIO HEpPacTBOPUMOIO aHOAA MpPH
anekTponuse BoaHoro pactBopa NaxSOs, ecnu Ha 3TOM ke aHone Beiaenunoch 1,12 1 kuciaopoaa
(H.y.). PaccunrtaTh Maccy rasa, o0Opa3oBaBILIETrocsl Ha KaToJ€.

9K3AMEHAIIMOHHBIA BUJET N18

1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAHEHHE MAacChl, MOCTOSIHCTBA COCTaBa, YKBHUBAJICHTOB.
["a3oBbie 3akonbl. (Huciao ABoraapo, ypaBHenue MeneneeBa-Kianeiipona,3akoH 5KBUBAJICHTOB).
DOKBUBAJICHTHI Pa3IMYHBIX KJIACCOB BEIIECTB (OKCHIbI, COJIU, KUCIOThI, OCHOBAHU).

2.MexaHu3sM U CTaguiiHOCTh peakuuid. MONeKyJIsIpHOCTh 3JIEMEHTapHBIX CTaAud MU
DHEpreTHUecKas auarpaMma MHOTOCTaJuiiHON peakuuu. Jlumutupyromas cragus. [lopsgok
PEaKIH.

3. 3akon l'ecca m ero cneactBus. Tepmoxumudeckue ypaBHeHHUs. PacyeT TemIOBBIX
3 PeKTOB XUMHUYECKHX peakiuii. [loka3ars Ha MpUMepe peakluy CHHTE3a aMMHUaKa.

4. Mns peakun 2N20 = 2 N2 +O2 onpenenuts: 1) paBHOBECHBIE KOHIIEHTPAILIUU BEIIECTB,
eciu ucxonHas [N20] = 0,2 M, a k MOMeHTY paBHOBecHsl mpopearupoBaio 20 % 3akucu a3ora;
Omnpenenuts Kpn K.

5. Kak mportekaeT KOppo3usi XPOMHPOBAHHOTO CTAJIBHOTO HU3JETHUs: a) B KHUCJIOW U 0)
HEUTpaIbHOU cpejie PU HAPYIIEHUH 1EeT0CTHOCTH MOKPHITUA? COCTaBbTE€ CXEMBI KOPPO3MOHHBIX
TaJIbBAHHYECKUX JICMCHTOB U 3aITUIIATE YPABHCHUS PEAKITHIA.

D9K3AMEHAIIMOHHBINA BUJET N19

1. Onpenenuts pH 0,01 M HC1 1 0,1 M HCN (K = 8.1019).

2. 3aKoH JIeicTBHS Macc. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUU OT KOHIIEHTPAIHH
peareHToB M TeMIeparypbl. DHeprus aktuBauuu. Ilopsnku peakuunu. KoHcTaHTBI cKOpoCcTH M
paBHOBECHS.

3. DHTponus. DHTPOIUIHbIE TUarpaMMbl HHAUBUYalbHbIX BemiecTB. Bo3pacranue (yObUIb)
SHTPONHUM B 3aBHUCHUMOCTH OT CTPOEHHS BEIECTB, NMpHU (Pa30BBIX MEPEX0Jax U B XUMHUYECKUX
peaxKusx.

4. Nana peakuus: CO + Cl2= COCl2. Ucxoansie konuenTpanuu CO u xnopa passsl 0,5 u
0,2 M. Omnpenenuth paBHOBECHbBIE KOHIICHTPAIIMU BCEX BEUIECCTB B MOMEHT BpeMmeHH, koraa [Clz]
= 0,1 M. PaccuntaTp KOHCTaHTY PABHOBECHUS PEAKIINH.
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5. OnpenenuTs TeMIepaTypy, BbIlie KOTOpoi Bo3MokHa peakmus: 2H2S + 302 = 2 H0 + 2
SO2. Bce BemectBa ra3zoo0pasHbl. Mpaer 5m peakiusi CaMONpPOM3BOJIBHO TPU CTaHAAPTHHIX
yCIOBHAX? DHTPONMUKHBIN WM SHTAJIBIUAHBIN (AKTOP ONMpeesieT MPOTEKAaHUE PEAKITIH ?

S9K3AMEHAIIMOHHBINA BUJIET N20

1. BrnusHue TemmepaTypbl Ha CKOpPOCTh XHMMHYeckoil peakuuu. IIpasmio Bant-T'odda.
VYpaBHeHue AppeHuyca. DHEprusi akTUBAlUM M MPEASKCIOHEHIMAIBHBI MHOXHUTENb - HX
¢dusnueckuii cmpicn. Kak MoxHO caBuHyTh paBHoBecue peakiuu 2N2O = 2 Nz +O2 B oOpaTHOM
HanpasieHuu, eciau AHy, <0.

2. Beruncnuth KoHIEHTpaluo noHoB Bogopoaa u pH B 0,01 % pactBope NaOH.

3. Jns peaxkumm 2N20 = 2 N2 +O onpenenuth: 1) paBHOBECHBIC KOHIICHTPAIIMK BEIIECTB,
eciu ucxoanas [N20]=0,2 M, a x MoMeHTy paBHOBecusi npopearuposaio 20 % 3akucu a3oTa;
Omnpenenuts K, 1 Kc. 2) Bo cKoJIbKO pa3 U3MEHUTCS JaBJCHHE IIPU PAaBHOBECUU 10 CPABHEHUIO C
HCXOJIHBIM COCTOSIHHUEM?

4. SnCl; + KzCr207 + HCI — SnCls + CrClz + KCI + H20. PaccraButh KO3 GHUIIMEHTHI,
yKa3aThb OKHCIIUTENIb M BOCCTAaHOBUTENb. [loiIeT M camMONmpOM3BOJILHO pPEAKUUs B IMPSIMOM
HanpasieHuu? OO0CHOBATH OTBET PACUETOM.

5. Jlns rampaHMueckoro »iementa Fe| Fe*? (0,001mons/n) || Ag*(0,1Mons/n) |Ag yKa3aTh
MOJIIPHOCTH AJIEKTPOJOB U HAIlpaBJICHUE IBUKEHHS 3JIEKTPOHOB BO BHEIIHEH menu. Paccuurarhb
S/C.

D9K3AMEHAIIMOHHBINA BUJET N21

1. OKuCIUTENIbHO-BOCCTAHOBUTENIbHBIE M OOMeHHble  peakuuu.  Kputepum,
OTIpeNeNAIONINE HampaBlIieHHe 3TUX peaknuii. PacctaBuTh KOA(hQGUIHMEHTH M IOKa3aTh Ha
IpUMepe peakLuu:

Al + KMnO4 + H2SOs4— Al2(SO4)3 + MnSO4 + K2SO4 + H20

HOWJET JIM JaHHAs peakiysl caMoNpon3BoOIbHO? OTBET 000CHOBATh PacyeTOM.

2. Paccuntats TemnoBoi 3¢ ekt npouecCa 1 paBHOBECHYIO TEMIIEPATYPY Ul PEAKLIUU:

AlyC3 o + 602 = 2Al203 () + 3CO2. Kakoe k0:1-BO Teruia BbIASTUTHCS TpH 00pa3zoBanuu 10
COz.

3. Haittu pH u KoHIEHTpauio ruapokcua-uona 6 % CHsCOOH, p = 1,1 r/cm®

4. TepmoauHamuueckas cucrema. Buasl cucreM. BHyTpeHHsS SHeprus, >SHTalbIMS,
SHTpomnus U >Heprusi ['md6ca cucremsl. X (usnueckuil cMpIci, B3aUMOCBA3b U MPAKTHUECKOE
PUMEHEHNE ITUX BEJIUYUH.

5. IlpuurHBl BO3HUKHOBEHUS TajlbBaHONap MpH Koppo3uu. CrocoOsl 3aIlUThl METAIOB OT
KOPPO3HHU.

3K3AMEHAIIMOHHBINA BUJIET N22

1. 'oMOreHHBI U TeTeporeHHbIN KaTanu3. BiusHue karanuszaropa Ha Oapbep MpsIMON U
oOpaTHOM XxuMHueckoW peakiuu. Karanms u xumuueckoe paBHOBecue. JlocTomHCTBA U
HEJ0CTAaTKNU TOMOTE€HHOI'0 U F€TEpOr€HHOr0 KaTaau3a.

2. Paccumrarte pH u crenens nucconmanuu 0,1% pactBopa NH4sOH, K, =1,8-10 =

3. I'ereporeHHoe paBHOBECHE OCAJOK - HACBHIIIEHHBII pPacTBOp TPYAHO PACTBOPHUMOIO
ANEKTPOJIUTA. Paccuurate [1P HaceimenHoro pacrsopa Al(OH)s ecniu koHLeHTpanus
nonoB OH™ B HeM pana 10 m/n. Kak MOXHO C/IBHHYTH paBHOBECHE B 9TOM CIIydae B HPAMOM U
0o0paTHOM HamnpaBlIeHUsX?

4. AH®298 peakuuu Cds) + 1/2021) = CdOm) coctaBisier - 256,43 x/x. OnpenenuTs: a)
AU°298 peaknuu B mudpax; 6) ckoapko moseir Cd HeoOX0auMMO B3SITh, YTOOBI BBIICIAIOCH 628
kJx Teruia?

5. CocraBeTe cxeMy u paccuutaiite DJIC TaJbBAHUYECKOTO DJEMEHTA, B KOTOPOM OBI
npotekana peakuusa: Ni + Ag* = Ni?* + Ag, ecnin koHIeHTpanus noHoB B pacteope: [Ni?*] = 0,01
mout/1 1 [AgT] = 0,1 Mos/n
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9K3AMEHAIIMOHHBINA BUJET N 23

1. KoHcranta CKOpOCTH. DHEprusi akTHBAlUM Mpoliecca. AKTUBUPOBAHHBIM KOMILIEKC.
AKTHBHBIE MOJIEKYJIbI (pacnpenenenne MakcBesia). DHEprusi akTUBALUU, IEPEXOJHOE COCTOSTHUE
Y aKTUBHUPOBAHHBIN KOMILUIEKC Ha IMpHUMEpE OJHOCTaAMHON peakiuu. HapucoBaTe auarpammy
peakuuu. BiusiHue Temneparypbl Ha CKOPOCTh XUMHUECKOM PEaKIIHH.

2. CKOJIBKO Teria BBIIEIUTCS MIPU 00pa3oBaHuu | KT KPEMHHUS 110 PEeaKINU

SiO2 + 2M( (1s) = 2MgO 1wyt Si(m)

Haiitn paBHOBECHYIO TeMMepaTypy JaHHOW PEaKIUU.

3. PacctaBuTh KO3 GUIMEHTHI ¥ TOKA3aTh HA IPUMEPE PEaKIiu

Fe;03 + KNO3 + KOH— KzFeO4 + KNO3 + H20

OTBeTUTH HA BOMNPOC, MOWIET TM JaHHAS peakmusi camorpous3BoibHO? OTBEeT 000CHOBATH
pacueTom.

4. OnpenennTh AaBIeHNE B cocye obbeMoM 14 1 rasosoii cmecu mipu 20°C, cocrosmieit u3
18 r xsopa u 12 r azora.

5. 3anumure YpaBHEHUsI OJJIEKTPOJHBIX TIPOIECCOB M TOKOOOpasylolled peakiu,
paccunraiite 3/IC raJlbBaHUYECKOIO JI€MEHTA!

Cu | Cu?* (0,01moms/m) || Ag*(0,1 mMoms/m) | Ag

D9K3AMEHAIIMOHHBINA BUJIET N24

1. Teopust »snexTponuTHueckoi auccoumanuu. CrnocoObl BbIPAKEHUS KOHIEHTPALUH.
CunpHple u cnabele 3nekTponutbl. CTeneHb M KOHCTaHTa Juccouuanuu. Haittu pH u
KOHIIEHTPALHIO THApokcu-1oHa 6 % CH3COOH (p = 1,1 r/em®)

2. TepmomuHamuyeckas cuctema. Buasl cucrem. CocrostHMEe CUCTeMBL. BHyTpeHHs
SHEPrus U 3HTAIBIUSA cucTeMbl. DU3NYECKUN CMBICIT 3TUX BEJIMUYUH U B3aUMOCBSI3b MEXK/1y HUMHU.

3. Tlpu Kakux ycioBusx Hajno BectH peakumio No ) + 3H2 ) <2 NHs3 (), AH%gs= -92,3
k/[K, 9TOOBI MONYyYUTh MaKCUMAaJbHBIA BBIXOJ aMMuaka? Kak OOBSCHHUTB, YTO Ha IMpPAaKTHKE
CHHTe3 aMMHaKa BeIyT MPHU BBICOKUX JaBJeHHUAX U TemmepaType (400-500°C)?

4. Berauenmts pH 0,1% pactBopa Ca(OH)z ecm ero ITP = 5,5.10°,

5. PaguHupoBanue MeTaJIOB U MOJIydeHue amfoMUHNS. ONUIINTE IPOLecChl, MPOTEKAoIIHe
IpHU 3JIEKTpoXUMHUUYecKoM criocoOe momyueHuss Al. [louemy AlHenb3s MOJNyd4HUTh U3 BOAHBIX
pacTBOpoOB?

9K3AMEHAIIMOHHBIA BUJET N25

1. CraHmapTHBIC SHTAIBIHH OOpPA30BaHUS TPOCTBHIX M CJIOXKHBIX BEIIECTB. DHTPOIHUS U
TEpMOJMHAMHYECKas BEPOSITHOCTh. He MpoBOJs pacyeToB yKa3zaTh B KaKHX PEAKIUAX, SHTPOIUS
BO3pACTaET, a B KAKUX YMEHbIIIAeTCs1?

PClst) @ PCliy + Clry; Crp) + 2H2e) @ CHagry; COqry + H20(r) @ Hagry + COxr
OTBeTh 000CHOBATH.

2. TereporeHHOE paBHOBECHE OCAJIOK - HACBIIIEHHBIN pacTBop. Hanucate Bbipaxkenue 11P
st Cr(OH)s u paccuntaTh paCTBOPUMOCTH 3TOTO COCTUHEHUS B M/JT M T/J1. YCIIOBHS OCaXICHUS
U pacTBOPEHUS OCAJIKOB.

3. BHyTpeHHsISI SHEPTHs M SHTAIBITUS CUCTEMBI. [IpakTHiyeckoe MPUMEHEHHUE ITUX BEIHYHH.
[TepBolii 3aK0H TepMoaUHAMUKU. DHTanbnus. TernoBeie 3QdekTsl peakuuii QV u Qp. DHA0 - u
IK30TEPMUUYECKHE PEAKIIIH.

4. IIpu xakoM OO0IIeM JaBICHUH JOJKHA HAXOJUTHCSI pABHOBECHASI CHCTEMa

PCls ™= PC|3(r) + C|2(r),
4yro0bl mapuuansHoe nasinenue PCls mpu 250°C 6buto paBHo latm. K= 1,78.

5. Ipu snextponm3e BoaHbIX pacTBopoB M@SOs m CuSOs B nBYX TmOCHEAOBATEIHHO
COCIMHEHHBIX DJIIEKTPOJIM3Eepax Ha KaroAe OJHOr0 W3 HHUX Bbyiemwioch 0,2 T Bomopoja.
PaccuntaTte Macchl BeIecTB, OOpa30BaBIIMXCS Ha BCEX JAPYIHX OJJEKTpoAax (aHOIbI HE
pacTBOpUMbI€) MpH BbIXoe 1o Toky 100%?
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SK3AMEHAIIMOHHBINA BUJET N 26

1. 'maponus coneit. CteneHb U KOHCTaHTa rujposun3a. CTyneHdarslid TuaApoiau3. BiausHue
TEMIEPATYPbl, pa30aBiIeHUs] U OJTHOMMEHHBIX HOHOB Ha rujposus conei. Koncranra rugponusa.
pH cpeasl npu ruaposnuse comneil. CABUT paBHOBECUS MIPH TUAPOIIU3E.

2. Onpenenuts pH 0,1% HC1 1 0,1 M HCN (K, = 8.1019).

3. Peaknus okucienus aMmuaka npotekaet no ypaBHeHuto 4 NHz ) + 302y =2 No ) + 6
H20¢x). ObpazoBanue 4,48 1 azota mpu H.y. CONMpoBOXmaeTcs BbieneHuem 153,3 kJx tera.
Paccuntate AH®208 1 paBHOBECHYIO TeMIlepaTypy JaHHOW peakiuu. CKOJIBKO Terula BBIICIUTCS
IIpu OKKcJIeHuH |1 r ammuaka?

4. Vcxonnwie koHIeHTpanuu BemecTB B peakiun  COq) + H2Or) 2 Har) + COx(r) ObutH:
[CO] = 0,05 monw/a; [H20] = 0,06 moas/it; [H2] = 0,2 mons/m; [CO2] = 0,4 mosb/n. Berauciure
KOHIIEHTPALlMM BCEX YYacCTBYIOIIMX B PEaKIMM BEIIECTB MOCJIE TOro, Kak npopearuponaio 60%
H20. Haiitu KoHCTaHTY paBHOBECHUS PEAKIIH.

5. Paccumrath SnMeKTpopHBIE ToTeHHManbl mMemHoro Cu|Cu?* (0,01 M/1) M HHKENEeBOTro
Ni|Ni?* (0,01 m/m) amekTpomoB. CocTaBUTH TanbBaHMYECKHi 3meMeHT. Hammcars peakuum Ha
katoje u aHoje. Paccunrarsy 3J[C anmemenTa.

DK3AMEHAIIMOHHBINA BUJIET N27

1. TomorenHsli kaTanu3. BuusHue kaTtanmuzaTopa Ha Oapbep mnpsMod M 0OpaTHOMN
XMMHYECKOM peakiuu. Karamu3z u XuMmudeckoe paBHOBecHE. J[OCTOMHCTBA M HEJOCTAaTKH
TOMOT€HHOI'O M F€T€pPOreHHOr0 KaTains3a.

2. I'mpponus coneil. CreneHs U KOHCTaHTa ruaponaunsa. CTyneHyarsiii rupoaus. Bausaue
TeMIIepaTypbl, pa30aBIeHHs U OJHOUMEHHBIX HOHOB Ha TUAPOJIU3 COJIEH.

3. Haiitu pH u xonuentparuto ruapokcua-uona 6 % CH3COOH, p = 1,1 r/em®

4. OnpenenuTh TEMIIEPATYPY, BbILLIE WK HUKE KOTOPOIl BO3MOYKHA pPEaKIIUs:

2H,S + 302 =2 H20 + 2 SO..

Bce BemecTBa ra3oo0pa3Hbl. SIBIS€TCS peakius 3K30- WIH SHI0TEPMHUECKOMN?

5. CocraBpTe CX€My OQJIEKTPOJIM3a IUXJIOpHJA OJOBa HAa MEIHBIX 3nekTpoaax. Kakoe
KOJIMYECTBO 0JIOBA BBIAENIMUTCA Ha KaTone, eciau Tok 0,25 A mpomyckath B TeueHue 10 MUHYT.
PaccuuTaiite 31eKTpOXUMHUECKUI SKBUBaJIEHT ojioBa B I/A-4. BT = 100%.

9K3AMEHAIIMOHHBINA BUJET N28

1. DHTpoONHS U €€ POJIb B XUMUYECKUX peakiusax. OT Kakux (paKkTopoB 3aBUCUT SHTPOIHS U
SHTPOMHUITHAS TUarpaMmma BOJIbI U JKele3a.

2. Kak mporekaeT KOppo3usi XPOMHUPOBAHHOTO CTaJbHOTO W3JENHS C HapYIIEHHBIM
MOKPBITUEM B KUCJION M B HEUTPaNbHOU cpeax? 3anuimTe KOPPO3UOHHBIE MPOIIECCHI.

3. Xumudeckoe paBHOBecue. KOHCTaHTBI CKOPOCTH W XHMHYECKOTO PABHOBECHS H
3aBUCHMOCTB UX OT TEMIIEpaTyphl U BUa peakiuu. PaBHoBecue B reteporeHHo# cucteMe Crpagur)
+ COzr) = 2 COq) yCTaHOBWJIOCH TMPHU CIEAYIOIMIMX KOHIIEHTPALUAX PEarupyronux BEIIECTB
(monp/m): [CO2] = 0,6, [CO] = 0,4. Beruucnuth ucxoanyo konueHtpauuro COz. 3amucartb
MaTeMatndeckoe BeipakeHue Kp u onpenenuts coBnanarot a1 Kp u Kc uncnenso.

4, Jlnsa momyuenns 1 m° xmopa (H.y.) snmekrponmuzoM BogHoro pactBopa NaCl uepes
anekTposmzep Obuto mpomymieHo 2500A +yac anekTpudectBa. COCTaBUTH CXEMY JJIEKTPOJIH3a U
paccuuTaTh BBIXOJ] IO TOKY XJIOpA.

5. Onpenenurte pH pactBopa, cogepxariero B 11 0,351 NH4OH.

9K3AMEHAIIMOHHBINA BUJET N29
1. DOnektponu3 BOOHBIX PAacTBOpOB. 3akoHbl Papajes. 3anucaTb PEAKLUU DIIEKTPOJIU3a
FeCl> Ha nHEPTHBIX 3JEKTPOAAX U BBIYMCIUTH MACcCy BEIECTBA, MOJYYSCHHOTO Ha KaToie U 00beM
ra3a, BBUICIMBLIETOCSI HA aHOJAE, IPU JJIEKTPOJIU3E PACTBOPOB DSJIEKTPOJIUTOB, €CIU BpEMS
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anektposn3a 30 mMuHyT, a cuna Toka [=2A, ecim Beixox nmo Toky Bt=100%. Kakue BemectBa
OyIyT BBAETSATHCS Ha SJEKTPOJaX MPH 3aMeHEe HHEPTHOTO aHoja Ha Fe?

2. Kputepun camMonpou3BOJIBLHOTO MPOTEKAHUS XUMHUYECKUX PEAKIUNA. DHTAIBIUUHBIA U
SHTPONMUIHBIN (PAKTOPBl XUMHUYECKHX peakuuid. OnpeaenuTb BO3SMOKHOCTb CaMOIIPOU3BOIBHOTO
TIPOTEKAHMS PEAKIUH TP CTAHAAPTHBIX ycnoBusax. Ykaxure 3Hak ASC y, OTBer obocHyiiTe Ha
npumepe peakiuu: PbO) + COq) = Pbyy + COxp).

3. DHepreTuyeckrue AuarpaMmbl XMMHYECKHX peakiuil. DHeprusi akTUBalUU. YpaBHEHUE
Appennyca. IlpaBuno Bant-I'opda. Kak H3MEHHTCS CKOPOCTh pPEAaKUUU TPU MOHWKECHUHU
temriepatypbl Ha S0C, eciu TemnepatypHblil Ko dunuent y = 3,0?

4. TlepBblil 3aKOH TEPMOAMHAMUKU. BHYTpEHHSI SHEPTrUs U SHTATBINS;, PU3NIECKUN CMBICI
U CBA3b MEXAY TUMHU BEJITMUMHAMMU.

5. OCHOBHBIE 3aKOHBI XHUMHUHU (COXpaHEHHUE MACChI, TOCTOSHCTBA COCTaBa, SKBUBAJICHTOB.
["a3zoBeiec 3akoHbl (ABoraapo, MenaeneeBa-Knaneiipona...). IlapruanpHbie JaBiICHUS Ta30B.
3akoH HKBHUBAJIEHTOB. OCHOBHBIE MOHATHS XUMHMM (aToM, XUMHYECKHH 3JIEMEHT, H30TOIIbI,
MOJIeKYyJa, UOH, CBOOOIHBIN paauKkai, MOJIb U SKBUBAJIEHT). XuMuueckas popmysa. AOGCOIOTHBIE
U OTHOCHUTEJIbHBIE MacChl aTOMOB. ATOMHas eiuHMIAa Macchl. Yuceno ABoraznpo. OTHOcHUTENbHAS
MOJIeKyJIspHas Macca. Monb. MonsipHas Mmacca. DKBUBAJIEHThI Pa3JIMUHBIX KJIACCOB BEILIECTB.

DK3AMEHAIIMOHHBINA BUJET N30

1. DHepreTnyeckue aUarpaMMbl XUMHYECKHX PEaKIUi. DHEprus akTUBAIMH. YpaBHEHHE
Appennyca. [IpaBuwio Banr-I'opda. Kak u3MEHHTCS CKOpPOCTh pPEaKIUMU TPU TOHWUKCHUU
temnepatyps Ha 40 °C, eciu TemmepaTypHbIii Koo dumment y = 2,5?

2. Hamummre ypaBHEHHS 3JEKTPOJHBIX MPOIECCOB, TOJSPHOCTh 3JIEKTPOJIOB U
ToK0OOpasyromeii peaxmuy, paccunraiire J]C >nementa: Fe| Fe?*(1moms/n) || Ag* (0,01 mMons/n) |
Ag

3. OnpenenuTh BO3MOKHOCTh CaMOIIPOHM3BOJILHOTO TpoTekanus peakuuud PbOg) + CO() =
Pbw + COxr) mpu cTaHmapTHbIX ycioBusx. Omnpeaenute TEMmIoBOW 3(PGEKT 3TOW peakiuu.
Vxaxure 3Hak AS® x, OTBeTHI 060CHYiiTe.

4. B xaxom uHTepBasie pH HUKeNb U IUHK OyAyT KOPPOIUPOBATH B YCIOBHSIX BOJAOPOIHOM
Jenosnsipuzanuu’?

5. PaccunraTs pH B HacemmenroM pactBope Co(OH),; TTP = 4.10714

IK3AMEHANMOHHDBIE BUJIETBI BTOPOI'O CEMECTPA

3K3AMEHAIIMOHHBINA BUJIET N 1

1. OcHOBHBIE TIOJIOKEHUS KBAHTOBO-MEXAaHWYECKOW TEOpPUH CTpoeHHs artomoB bopa.
Anepnas Mozmens aroma. CTpoeHHE fapa, MacCoOBOE YHUCIO, IMPOTOHBI, HEUTPOHBI. M30TOMBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUYECKYIO CUCTEMY.

2. llokaxwure, yeMy paBHbl UHUCIICHHBIE 3HAUEHUS KBAaHTOBBIX 4YMCEN U1 DIJIEMEHTA,
37IeKTPOHHAs KOHGUTYparus kotoporo 4s23d%. Uro XapakTepn3yloT 3TH KBaHTOBBIE uncia? Uro
3TO 32 neMeHT? Ero cBolcTBa U MOIYUYEHHE.

3. Kakue BasleHTHBIE OpOUTAIIN XpOMa MPHHUMAIOT Y4acTHE B 00Opa30BaHUU G - CBSI3€H U IO
kakoMy Mexaamsmy B uoHe [Cr(H20)6]**? Kakop tum ruGpummsanmumn AO HOHA XpoMa H
CTPYKTypa 3TOTO HOHA?

4. XKenezo, KoOambT, HUKENb. OJEKTPOHHBIE KOHPUIYypallMM W CTENEHH OKUCICHUS.
Xumnueckue cpoiicta. [Tomydenue. [Ipumenenne. Kak u3 yyryHa nojiy4arot cTalib.

5. Hammcare snexkTpoHHYI0 (GOpMyTy XJIOpa MW Cepbl B OCHOBHOM M BO30YKICHHOM
coctossHUAX. [lo anexTpoHHOU (opMysie OMpeAeTuTh MECTO €ro B TMEPUOJUYECKON CHCTEME
(rpymnmy, MOArpymIly, NEPUO/1) U KBAHTOBBIE YUCIIA JUISI BAJICHTHBIX 3JIEKTPOHOB.

DK3AMEHAIIUMOHHBINA BUJIET N2
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1. I'maBHOE, OpOUTANBbHOE, CIUHOBOE M MarHUTHOE KBAHTOBBIE YUCIIA, KAK XapaKTEPUCTUKHU
COCTOSTHUSI DJIGKTPOHOB B aroMe. B3anMOCBsI3b MEXIy KBAaHTOBBIMH YHCIIAMHU. DJEKTPOHHBIC
000510uKH (ci10M), MO1000109KH (TIOICTION), aTOMHBIC opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. TIpogemMoHCTpHpPOBATh BCE B3aUMOCBSI3M Ha mpuMepe aroma Mo. Pacmucarh KBaHTOBBIE
YHclia JJis BaJICHTHBIX JIEKTPOHOB aroma Mo.

2. KoBasieHTHass ¥ BOAOpOAHAs CBs3b. MexaHU3Mbl KOBAJEHTHBIX CBsizell BrusiHue
BOJIOPOJIHBIX CBsI3el Ha CBOKCTBA BEIIECTB.

3. 3aBHCHMOCTH MapaMeTPOB PACIICIUICHHUS OT MOJIOKEHUS JINTaH/Ia B CIIEKTPOXUMUICCKOM
psay. BBICOKO- M HHM3KOCIHMHOBBIE KOMIUIEKCHI M OOBSICHEHHWE UX MArHUTHBIX U ONTHUYECKUX
CBOWCTB B TeOopuHM KpHcTaunueckoro mois. OO0bscuuth Ha mnpumepax [Cr(NH3)e]Cls u
[Cr(OH)6]Cls

4. @®Ou3nyecKWil CMBICI BEIUYMH: MOTEHIWMAl WOHHU3ALMH, CPOJCTBO K AJIEKTPOHY,
3JEKTPOOTPHULIATENILHOCTh UM JIUTMOJIBHBIIT MOMEHT MOJIeKYJbl. [lepuoguuHOCTh B M3MEHEHUU
pa3MepoB aTOMOB, MX JHEPTrUN MOHM3AIMH, CPOJICTBA K JEKTPOHY U JIEKTPOOTPUIIATEITHHOCTH.
[Hkana snekrpooTpuniarenbHocTu.MloHHas W HenmospHAas CBSI3U - KpaiHHe cly4yau KOBAJIEHTHOM
cBsi3u. CTETeHbh NOHHOCTH CBSI3U - KaK OHA OTPEICIIIeTCs?

5. lllenounsie MeTaiIbl. XUMUYECKHE CBOMCTBA. [IpuMenenue.

SK3AMEHAIIMOHHBINA BUJIET N3

1. DHepreTuyeckas CTPYKTypa aTOMOB. YPOBHU W TMOJYpPOBHHM SHEpruu. BwipokieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSX U MOAYPOBHsX (B 000n0uKax u mogodonoukax). Ha npumepe
BaHAJIMs PACCTABUTh KBAHTOBBIC YKCIIA JJI BAJICHTHBIX 2JIEKTPOHOB

2. Teopus rubpunuzanuu. HampaBieHHOCTh ¥ KPATHOCTh XUM. CBSI3U. ['eOMeTpust MOJIEKYII.
Teopus ['mnnecnu.

3. Kak obpasyercs kommieke K[AI(OH)4] u kakue opOuTau alfOMUHHS YYaCTBYIOT B €r0O
oOpa3oBaHWHM. YKa3arh THIN THOPHAM3ANNH, OKPAIIMBACMOCTh, MATHHTHBIE CBOWCTBA W
MIPOCTPAHCTBEHHOE CTPOCHUE KOMILIEKCA.

4. OCHOBHBIC TOJOKEHHS KBAaHTOBO-MEXaHMUYECKOW TEOpUU CTpoeHUsi atoMoB bopa.
Snepnas mopens atoma. CTpoeHue s1pa, MacCOBO€ YHUCIO, MPOTOHBI, HEUTPOHBI. M30TOMBI.
ATOMHBIE MacChI 3JIEMEHTOB, BHECEHHBIE B TIEPHOIUYECKYIO CUCTEMY.

5. Tlokaxute, 4yemy paBHbI UHWCJICHHBIE 3HAUYEHHs KBAHTOBBIX YHCEN IJs DIEMEHTAa,
37IeKTPOHHAs KOHUTYparus kotoporo 4s3d%. Uro XapakTepusyloT 3TH KBaHTOBBIE uncia? Uto
3TO 3a 351eMeHT? Ero cBolcTBa U MoOIy4Y€eHUE.

D9K3AMEHAIIMOHHBINA BUJET N4

1. Cnun snextpoHoB. [Ipunnun [laynmu. EMKOCTh 37€KTPOHHBIX YpPOBHEW, MOAYPOBHEH U
AO no snexrponam. Ilpasuna I'yuna u Kieukosckoro. Jlis snementa Cr 3d°4s! onpenenuts
KBaHTOBbIE YHCIAa JUUIS YKa3aHHBIX AJIEKTPOHOB M BO3MOXKHBIE CTENEHU OKHcieHus. CBoiicTBa
XpoMa M €ro NpuMeHEHNE

2. OcHOBHBIE TUIIBI XUMUYECKON cBs3U. MoHHas cBsA3b. KoBasneHTHas cBsA3b. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIA MEXAHU3MBI €€ BOSHUKHOBEHHUS.

3. Mpusectu crpykrypHble (hopmynbl coemuHeHnit CH3C1, COClz, CO,. Yka3zaTh THII
ruOpUIN3ali U KPAaTHOCTh CBSi3eH B JAAaHHBIX MouieKysax. OOBSCHUTH pa3iavuusi B OTJEIBHBIX
CBA35X. MOJIEKyJIbI MOJISPHBIE WIN HET?

4. I'maBHOe, opOUTaANBbHOE, CIIMHOBOE U MAarHUTHOE KBAaHTOBBIE YMCIIA, KAK XapaKTEPUCTHKHU
COCTOSTHUSI DJIEKTPOHOB B aTtoMme. B3auMoCBs3b MEXIy KBAaHTOBBIMU YHCIIaMHU. DJIEKTPOHHBIE
000J104yKH (CJ10M), 11010007109KHU (ITOJICIION), aTOMHBIe opOuTanu. dopMa, OpUEHTALUS U EMKOCTb
AO. IIpogemoHCTpUpOBaTh BCE B3aUMOCBSI3M Ha mpumMepe aroma Mo. Pacnucath KBaHTOBBIE
quciia 1711 BAJIGHTHBIX AJIEKTPOHOB aToMa Mo.

5. IlonyueHune u npUMeHEHUE Kelle3a, OTHOLIEHHE K BOJIE, KMCIOTaM M IiejiouaM, KOppo3us
€ro B KUCJIBIX U LIEJIOYHBIX CPElax.
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9K3AMEHAIIMOHHBINA BUJIET N5
1.MHuoroanektpoHnsie atombl. [lopsimok 3acenenuss ypoBHeH, mnoaypoBHed u AO
snektpoHamu. [lpunnun Ilaynu, IlpaBuna I'yuma m KiieukoBckoro. [l kKakux aToOMOB 3TO
npaBwio peanusyerca? IlpyHIMII MHHUMyMa »SHEpPruuM INpU  3alOJHEHHUU 3JIEKTPOHAMHM
noxypoBHel u opOutanieii. OcHOBHbIE W BO30YKIEHHBIE COCTOSHUSA aTtomoB. [loyemy mocie
KaJIbLUS AJICKTPOHAMHU 3amnojHseTcs d-, a He p-TIoAypOBEHB?

2. 6 u - cBa3U. YUepe3 opOuTanu HapuUCOBaTh CTPYKTYypbl MoJekyn auetuwiena CpHz u
YKCYCHOW KHCIIOTHI. YKa3aTh TUIBI THOPUAN3ALUN aTOMOB YTJIEPO/ia B 3TUX COCTUHECHHUSX.

3. Kakue BasieHTHBIE OpOHUTANM XpoMa MPUHUMAIOT ydacTHe B 0Opa30BaHUU G - CBsI3eH B
none [Cr(H20)6]**? Kakop Tun rtubpumusaruu AQO MOHA XpOMa, MAarHHTHBIE CBOWCTBA,
OKpAIlIMBaEMOCTb U CTPYKTypa 3TOro HOHA?

4. DHepreruyeckas CTpyKTypa aTOMOB. YPOBHM M IOAYPOBHU 3HEPIUU. BBIpokJIeHHBIE
cocrosiHus. Yncno AO Ha ypoBHSX U NMOAYPOBHSX (B 00osnoukax u nmogodonoukax). Ha npumepe
BaHaJUs paCCTaBUTh KBAHTOBBIC YHCIIA JIJISl BAJICHTHBIX AJIEKTPOHOB

5. Teopus rubpuanszanuu. HanpaBieHHOCTh U KPaTHOCTh XUM. CBSI3U. ['eOMeTpust MOJIEKYII.
Teopus ['mnnecnu.

SK3AMEHAIIMOHHBINA BUJET N6

1.Ilepuoauueckuii 3akoH W THepuoAnuYeckas cucremMa MenneneeBa. llepuoa, rpynmsl u
noarpynnsl. CemeiicTBa 351eMeHTOB. [IprunHbl IEpHOINYECKOTr0 U3MEHEHUS CBOMCTB 3JIEMEHTOB.
HaubGonee ycroiluuBble »3JEKTpOHHBIE KOHpUTrypauuu artomoB. I[lo kakum ¢Quznueckum
napaMerpaMm (dHEprusi HMOHHU3ALMH, CPOACTBA, AJIEKTPOOTPHULATEIBHOCTh M 3JIEKTPOHHOE
CTPOEHHE) MOKHO OTJIIMYUTH METAILI OT MeTajuionaa?

2. YKaXuTe, B KAKOM COCTOSHUM THOPHIU3AIMH HAXOIUTCS KOMIUIEKCOOOpa3oBareib B
none [Co(OH)s]*? Kak obpasyercs 31oT kommiekc? OXapaKTepu3oBaTh €ro MAarHUTHBIE
CBOICTBa, CTPYKTYpPY ¥ LIBETHOCTh. KOMIIJIEKC BHICOKO- MJIM HU3KOCITMHOBBIN ?

3. Tlokaxwurte, 4yeMy paBHBI YHUCIIEHHbIC 3HAYEHHUS KBAHTOBBIX YHWCEN ISl DJIEMEHTa,
37IeKTPOHHAs KOHuTyparus kotoporo 5s?4dl. Uro xapakrepnsyioT 3Ti kBaHTOBBIE uncia? Uro
3TO 3a eMeHT? Ero Xxummu4eckue cBONCTBA

4. B xakoM U3 COe€AMHEHUH JI0JIs1 KOBAJIEHTHOM CBsI3U OOJIbIIIe: XJI0pUaax OepHIlIns, Maruus
i kanbius? OTBeT 000CHOBATS.

5. IlomyueHue 1 XuMUYECKHE CBOMCTBA 3JIEMEHTOB 2 TPYIIIIbI, [NIABHON MOJATIPYIIIIHI.

DK3AMEHAIIMOHHBINA BUJIET N7

1. Ilepron4YHOCTh B M3MEHEHHHM DPAa3MEPOB aTOMOB, SHEPrHsl MOHM3ALUHU U CPOJCTBA K
ANIEKTPOHY W DJEKTPOOTPULIATENIbHOCTM B Mepuojax U TIpynmnax.  BrausHue
AJIEKTPOOTPHULIATEIBHOCTH Ha MOJSAPHOCTh U BUJl XUMUYECKOU CBS3H.

2. Meroa BaJIGHTHBIX CBSI3€d WJIM CHMHOBAs TEOPHsl BaJIEHTHOCTH. [loJspHOCTH  CBSI3U U
HOJISIPHOCTh MOJeKyJ. JlunonbHele MOMeHTHI. Omnpenenuts nonsgpHocTs Mosiekyn Hz, CHCls 4
CH3Cl.Hapucosatp pacnonoxeHue opOuTaneid B 3TUX MOJIEKYJIax B IPOCTPAHCTBE.

3. Ompenenute 3apsi KoMIUIeKcooOpa3oBaTeneil M KOOpAMHAIMOHHbIE yKcha. Kakue u3
TUX KOMIUIEKCOB SBIIIOTCS OKpAallleHHbIMM, MapaMarHUTHbIMU. Kakoil BuA rudpuausanuu u
crpyktypa B komiuiekcax Ko[CuCls] u [Cu(NH3)4](NO3),?

4. ¢ u - cBa3u. HapucoBaTh cTpyKTyphl MoJieKya aneTriieHa C2Hz 1 yKCyCHOM KUCTOTHI.

5. IlepoaM4HOCTH B M3MEHEHUHU pa3MEpPOB aTOMOB, PHEPIUs MOHM3AIMM U CPOJICTBA K
IEKTPOHY W DJEKTPOOTPULATENIBHOCTM B Iepuojax M Ipynmnax.  BausHue
AIIEKTPOOTPHUIIATETLHOCTH Ha MOJISPHOCTDh U BUJl XUMUYECKOM CBSI3U.

DK3AMEHAIIMOHHBINA BUJET NS
1. ®opma n opuentamus AQO. Kak pacnonoxkeHsl AO B IPOCTPaHCTBE B MOJIEKYJIE
anetrmieHa CoHz un nukinorekcane. OCHOBHbIE U BO30YKIEHHBIE COCTOSIHMSI aTOMOB. ATOMHBIE
CIEKTPBI - YTO OHU OTPAKAIOT?
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2. Kakoil n3 2JIeMEHTOB, 3JCKTPOHHAsh KOH(HUTypamus KOTOPBIX NpPUBEACHA HIDKE, HMEET
HanbonbIIee cpoAcTBO K daektpory? 1) ns?np®; 2) ns?npt; 3) nsl; 4) ns?; 5) 4f'5d' 6s? Oreer
o0ocHOBath. J{J1s1 5-ro BapraHTa pacnucaTh KBAHTOBBIC YMCIIa BAICHTHBIX AJIEKTPOHOB.

3. Ilepuoauueckuii 3aKoH M mepuoandeckas cucrema Menneneesa. Ilepuona, rpymnmsl U
noarpymmsl. CeMelcTBa 3JIeMeHTOB. [IpUYHHBI IEPUOMYECKOTO NU3MEHEHHUSI CBOMCTB 3JIEMEHTOB.
Haubonee ycroifuuBele 3JEKTPOHHBIE KOH(UTYypaluud aToMoB. [lo KakuM (QHU3HUECKUM
napameTpaM MOXKHO OTJIMYUTh METaJUT OT MeTaionaa?

4. Kakue 13 NepednclIiCHHbIX KOMIUIEKCHBIX coeimHennit mapamarauthel: | - Na[AgCl], 11 -
Nas[NiFe], 1l - Ky[PtCls]? Bumsl rubpuauzanuu? CTpyKTypa, OKpaIIHBa€MOCTh, MArHUTHBIC
CBOMCTBA 3TUX COCIUHECHUM.

5. Meroll BaJICHTHBIX CBSI3€H WJIM CIIUHOBAs TEOPHsI BAICHTHOCTH. [1OJIPHOCT  CBSI3U U
HOJSIPHOCT MOJeKyJ. JlumonbHeie MOMEHTHL. OmnpenenuTts NOJISIPHOCTh MOJEKYJT BOABI H
CHsCl.HapucoBats pacronoxenne opouTaieii 5THX MOJIEKYJ B TPOCTPAHCTBE.

D9K3AMEHAIIMOHHBINA BUJIET N9

1. IIpuposa XUMHYECKOM CBsI3U, YCIOBHE U CHOCOOBI €€ BO3HUKHOBEHUs. Kak cBsizaHbl
JUTMHA W 3Heprust cBsi3u. OCHOBHBIE TUIIBI XUMUYECKOH CBsi3U. [l aMMuaka, aleTusieHa U MOHa
aMMOHHMSI HapHCOBaTh IPOCTPAHCTBEHHYIO CXEMYy CTPOCHMS MOJIEKYJ uepe3 opOuTaium Hu
OTIpEeACUTh BUIbI THOPHUIU3ALINH.

2. na onementa 3d°4s' ompemenuth KBaHTOBBIE YHMCHA IS YKA3aHHBIX AJIEKTPOHOB M
BO3MOXXHBIE ~CTENEHH OKucieHus. llomyuyeHme W NOpUMEHEHHME OTOro  JJIEMEHTa B
IPOMBIIIIIEHHOCTH.

3. Kak pacnpenenenbl 0-31eKTpoHBI 10 opbuTamsM xpoma B kommuekce [Cr(CN)g]®?
Vkazatb BuA T'HOpPHIM3AlMM, MarHUTHBIE CBOMCTBA, OKPAIlMBa€MOCTb U IPOCTPAHCTBEHHYIO
CTPYKTYpY KOMILIEKCA.

4. Metogom MO nokazarts 3anonHenne MO st moniekyssl Oz, Onpenenuts €€ MarHuTHbIS
CBOICTBA U MOPSATOK CBSI3U.

5. XuMuueckue cBOMCTBa xJyiopa. Ero noinydenne u npuMeHeHue.

DK3AMEHAIIMOHHBIA BUJIET NI10

1. KoBanentHast cBsizb. OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHNU3Mbl BO3HUKHOBEHUS
XUMHYecKon cBs3u. PacnapuBanue snekTpoHoB. [IpuBecTu mpumepsl oOpa3oBaHMsI CBs3e B
MOJIEKyJie a30Ta, aMMuaka, nona BF4. ['uOpuausanus u ee Buabl. YKa3arh BUJ THOpUIU3AIUU B
ammuake, nona BF4.

2. Kakue u3 xommaekcoB [Fe(CN)e]® u [Fe(H20)6]*" numamarHuTHBIE ¥ TMapaMarHUTHEIE.
VYkaxkute TUN THOPUAM3ALMKM M TPOCTPAHCTBEHHOE CTPOEHME, OKpalIMBaeMocTb.  OTBETHI
000CHOBATb.

3. na onementa 3d°4s' ompemenuTh KBaHTOBBIE YHCHA IS YKA3aHHBIX AJIEKTPOHOB M
BO3MOJXKHBIE CTENEeHW oOkucieHus. [loayuyeHne W TOpUMEHEHHME 3TOro JJIeMEeHTa B
MPOMBIIIIIEHHOCTH.

4. TlonyuyeHue ¥ MPUMEHEHHUE IEIOYHBIX METANIOB U UX XUMHUYECKUE CBOMCTBA.

5. Ilo kakuM MpUYWHAM CTETICHH OKHCJICHUS XJIopa MOXeT ObITh -1, +1, +5 u +7, a 'y ¢ropa.
TOJNBKO -1?

D3K3AMEHAIIMOHHBINA BUJIET N11

1. BaneHTHOCTP W CTENEHW OKHCICHHS dJIeMEeHTOB. OOBSICHHTH TMPUYHHBI
BO3HMKHOBEHUS BBICIIMX BAJIEHTHOCTEH y Xjopa U cepbl. [IpoeMoHCTpUpoBaTh Ha IMpUMeEpax
HC102, HC103, HC104, H2SO4. [Touemy momoOHBIX coenuHeHWH HeT y (ropa? Uemy paBHa
BAJIEHTHOCTh a30Ta B a30THOM kucioTe. OTBETHl 000CHOBATE.

2. VYxkaszarp tun ruopuansaimu AO maraust u ¢pocdopa B mosekynax MgCl, u PHC ..
HapucoBate cTpyKTypbl ¢ momoluisio opOutaneii. byaer nm y 3TUX coeTMHEHMH AUMOIBHBIN
MOMEHT paBeH HYII0?
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3. BaJeHTHOCTh U CTENEHU OKHCIEHHUS 371eMEHTOB. OOBSICHUTH MPUUMHBI BO3ZHUKHOBEHUS
BBICILIMX BaJIEHTHOCTEN y Xjopa u cepsl. IIpogemoncrpupoBats Ha npumepax HC102, HC10sg,
HC104, H2SO4. Uemy paBHa BaJI€HTHOCTH a30Ta B a30THOM KucioTe. OTBEThl 000CHOBATh.

4. Von [Ni(CN)s]? muamarsuren mam napamarauteH? Jlath 06OCHOBAHHME M IOKA3aTh
3anonHeHue d-saexkTpoHoB 1o opbutansMm. Omnpegenute Tun rubpuamzamuu  AO  u
IPOCTPAHCTBEHHYIO KOH(PHUTYpAIHIO, U OKPAIINBAEMOCTh HOHA.

5. MoHHas, KOoBaJeHTHAsI U JOHOPHO-aKIENTOPHAsl XUMHUYECKas CBs3b. [IpuBecTH mpumepsl.
MexaHu3mbl 00pa3oBaHusl ITUX CBs3eH. G- W T - cBsi3u. OQUHApHBIC W KpaTHbIE cBs3u. Kak
OTpeiesieTCs MOPSAO0K CBSI3U B METOJIE MOJIEKYJISIPHBIX opOuTanei?

DK3AMEHAIIMOHHBINA BUJET N12

1. MonHasi, KOBaJIEHTHAsI U IOHOPHO-AKILIEITOPHAsl XMMHUECKast CBs3b. IIpuBectu mpumepsl.
MexaHu3mbl 00pa3oBaHusl ITUX CBsI3eH. G- W T - cBsi3u. OQUHApHBIC W KpaTHbIE cBs3u. Kak
omnpezensercs THOpUAN3alus B IIpoIane, 3TUJIeHe, OeH30Je U CepHOii kucnore?

2. Kaxue u3 mepevyrciIeHHBIX KOMIUIEKCHBIX COEJIMHEHWH MapaMarHUTHBI M OKpAIICHBI:
Na[AgCly], Nas[NiFe], K[PtCls]? Omnpemenute uX CTPYKTYpbl, MarHUTHBIC CBOWCTBA,
TUOPUAU3AIIHIO.

3. Kak 00BsACHHUTD, YTO 3HEprHs noHuzanuu Be 6osbiie, yeM y Li, a y B menbie uem y Be?
(Li, J=5,393B; Be, J=9,32 3B, 8 J = 8,12 3B).

4. OcCHOBHbBIE TIOJIO)KEHHUS KBAaHTOBO-MEXaHMUYECKON TEOpuu CTpoeHusi aTtomoB bopa.
SAnepnas Mozens aroma. CTpoeHue fapa, MacCoOBOE YHUCIO, MPOTOHBI, HEUTPOHBI. M30TOMBLI.
ATOMHBIE MacChl 2JIEMEHTOB, BHECEHHBIE B IEPHOUYECKYIO CUCTEMY.

5. Teopus rubpuamsanuu. ['eomerpust monexyn NHs H2O, BeClz 1 yKkCycHOW KHCIIOTEHI.
Kakoli Bua ruOpunuzanuu B 3TUX Molekynax. Kakol Tum cBsi3u onpeaenseT rUOpuan3alu u
IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI?

D9K3AMEHAIIMOHHBIA BUJET N13

1. Meron monexynspubix opbutaneii (MO JIKAO) B mpuiokeHUM K JBYXaTOMHBIM
MOJICKYJIaM U MOJICKYJIIPHBIM HOHAM Bogopoza (+1) u azora (+1),

2. Tlokaxute, YeMy paBHBI YHCJICHHBIC 3HAUYEHHUS KBAHTOBBIX YHCEN U DJIEMEHTa,
3NEKTPOHHAA KOH(UTypanus kotoporo 3d’4s?. Uro xapakTepusyloT 3TH KBaHTOBbIe uncia? Urto
3TO 3a neMeHT? Ero cBoiicTBa U MOIyUYEHHE.

3. IlomydeHue 1 cBOMCTBA 111€0YHO3EMENBHBIX METAIJIOB.

4. Teopust bopa. CrieKTpsl aTOMOB, YTO OHH OTPAKAIOT M KaKOBAa WX POJb B CTAHOBIICHUH
TeopuH cTpoeHus atoma? KBaHTOBbIe umciaa U uX (pusnueckuii cMpica. Pacnmucate KBaHTOBBIE
Yrcia U BJICHTHBIX AJIEKTPOHOB JKeJe3a.

5. Kakue BanenTtHble opbutanu nona xobanbsra (I1l) mpuHumaror ydactie B oOpa3oBaHUU
o-cmseii B moHe [CO(NH3)e]®? KakoBsl THN THOpHMIM3AaIMKM BATEHTHEIX OpOHTaneil u
IPOCTPaHCTBEHHAs! CTPYKTypa 3TOro HoHa?

3K3AMEHAIIUMOHHBIA BUJET N 14

1. Teopust bopa. CrieKkTpsl aTOMOB, YTO OHU OTPAKAIOT U KAaKOBAa UX POJb B CTAHOBJICHHH
TeopuH cTpoeHus atoma? KBaHTOBbIe umcna M uUX (u3nueckuil cMpica. Pacnmucarh KBaHTOBBIE
YHClia AJis BaJICHTHBIX JIEKTPOHOB kene3a. KakoB pu3nyeckuil CMbICI STUX KBAaHTOBBIX YHCEN?

2. Ilony4yeHne M XUMHUYECKHE CBONCTBA HUKENS M Meau. [IpuMeHeHHe 3TUX METauioB B
MIPOMBILIEHHOCTH.

3. Kak o0pa3yrorcsi KOMIUIEKCHI M KaK pPacCessiFOTCs 3JIEKTPOHBI HAa aTOMHBIX OpOUTANIAX
komruiekcooopazosarens st komriekcoB Ko[PtCle] wu  K3[CrCls] coorBercTBeHHO. DTH
KOMIIJIEKCHl OKpallleHbl? DTO MapaMarHeTUKW WM JUaMarHeTUKu? YKa3aTh THOPUAM3ALUIO U
CTPYKTYpy. BBICOKO- My HU3KOCTMHOBBIE?

4. OcHOBHbIE TUIIBI XUMUYECKOH cBs3u. MoHHas cBs3b. KoBaseHTHas cBsA3b. OOMEHHBINH U
JIOHOPHO-aKLENITOPHBIA MEXaHU3MBI €€ BOSHUKHOBEHHUs. [loka3aTe Ha mpumepax.
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5. B kakom coeauuenun PH3 (111), POC13 (V) umeer mecto rubpuamsanus AO docdopa?
YkazaTh TUI THOPHUINU3ALINH.

DK3AMEHAIIMOHHBIA BUJIET N15

1. Meron BaeHTHBIX CBSI36H WM CIMHOBAs TEOPHsl BaJICHTHOCTH. [IpuBecTn mpumepsl
oOpazoBanus monekyn PCls, PCls u nona BF4 IlonspHocTh  CBSI3M M NOJSPHOCTH MOJIEKYJI.
JlunonpHbIe MOMEHTHI M CTPYKTYpA.

2. MexXMoeKyJIsipHble  B3auMOJICHCTBHUA. Buuel B3auMOAeHCTBUH W NPUYUHBL U3
nosiBieHus. Kak OHM BIMAIOT HAa CBOMCTBA BelllecTBa?

3. B xaxom coeauneruun PHs (111), POC13 (V) umeer mecto Ta uiau uHas rudpuauzanus AO
docdopa? OTBeT 000CHOBATH.

4. Merayunueckas cBs3b. BogopoaHas (MexXMoIEKyJIsipHasi 1 BHYTPUMOJIEKYJISIpHAs) CBSA3b.
[TprunHbI ee BO3HUKHOBEHUs. BiusHue BOJOPOAHBIX CBsI3€H Ha CBOMCTBA BELIECTB (HAa mpUMeEpe
BOJIbI U PTOPHCTOBOAOPOAHOM KHCIIOTHI).

5. Jna snementa 3d°4s? ompenenuTth KBaHTOBbIE YHMCJA ISl YKA3aHHBIX JIEKTPOHOB H
BO3MOXHBIE CTENEHM OKHCIEeHUsA. UTo 310 3a smeMeHT? KakoB (Qu3MuecKuii CMBICT KBaHTOBBIX
yucen? NoJaydeHue 3TOro IeMeHTa?

DK3AMEHAIIMOHHBINA BUJET N16

1. Ipusectu crpykrypHbie ¢opmynbl coequHeHnii CH3Cl, COClz, CO,. YkazaTh THII
rUOpUAN3AIMN U KPAaTHOCTh CBsI3ed B JaHHBIX MojieKylaxX. OOBACHUTH pa3iuyus B OTIEIbHBIX
cBs3ax. [louemy niepBbIe 1BE MOJICKYJIBI MTOJISIPHBIE, @ TPEThS HET.

2. OxapakTepu3oBaTh IO BceM mapameTpaM KomiuiekcHbii moH [Fe(NCS)s]?: Kakx on
obpasyercsa? CuuTarh, 4TO 3TO JIMTAH] CUJIHLHOTO MOJISI.

3. KoBanenTHas cBsi3b. OOMEHHBII U JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl BO3HUKHOBEHUS
xumuueckon cBsizu. [lpusectu npumepsl. PacniapuBanue 31eKTpoHOB. ['uOpuan3anus u ee BUbl.

4. Ot KakuxX T[apamMeTpoB  3aBHCHT  BEJIMYMHA  T[apaMeTpa  paclleruieHus?
CrieKTpOXUMUYECKHIA PSIJT] IMTaHIOB.

5. [Nonydenue u npumenenune nuHka. Ero xummuueckue cBoicTBa.

3K3AMEHAIIUMOHHBIA BUJIET N17

1. MexaHu3m B3auUMOJEHCTBUS KOMILJIEKCOOOpa3oBarenb — Jurasasl B Teopuun BC.
Tunuyeble MOHBI-KOMIUIEKCOOOpa3oBarenu, rudpuauzanus ux AO. CHeKTpoXMMHYECKHH psia
muranzoB. OT Yero 3aBUCHT NapaMeTp pacIleruieHus ?

2. Tlpuectu ctpykrypHbie ¢opmynsl coeaunenuit CHzCl, COClz, SO2. Ykazath THI
rHOpHUIN3ai U KPAaTHOCTh CBSI3€H B JaHHBIX MouieKynax. OOBSCHUTH pa3ivuusi B OTJCIBHBIX
cBA34X. MOJIeKyJIbl OJISIPHBIE I HET?

3. Jlns onementa 3d°4s? ompesmenuTh KBaHTOBBIE UHMCIA [T YKA3aHHBIX JJIEKTPOHOB U
BO3MOXHBIE CTENEHU OKHUCIEeHUsA. UTo 310 3a aneMeHT? KakoB (Qu3Mueckuil cMbICI KBaHTOBBIX
qricen? MOJyYeHHe ITOTO dJIEMEHTa

4. OOmiast XapakTepUCTHUKA S- U P-dJIEMEHTOB - U3MEHEHUE JJIEKTPOHHBIX KOH(UTYpaIHid,
pasMepoB aTOMOB, WOHH3AIIMOHHBIX MOTEHIMAJIOB, 3JEKTPOOTPULIATEILHOCTH, CTETIeHEeH
OKHCIICHHS.

5. K2[ZnCly]; 11 - K2[Zn(OH)4], ecitu Ky cootBetcTBerHO pasrbr: 1.1071°% 3,6 .1071%? Kakoa
KOHIIEHTpalLUsl HOHOB IIMHKA (B MoJb/11) B 0,1 M pacTtBope 3THX KOMIUIEKCOB. OXapaKkTepr30BaTh
1o BceM mapamerpam KomruiekcHbii noH Ko[Zn(OH)s]. Kak on o6pasyercs?

DK3AMEHAIIMOHHBINA BUJET N18
1. OxapakTepu3oBaTh 10 BceM mapamerpam koMmrutekcHbIi HoH [Pt(NH3)4Cls], B Tom umcie
U ero oopa3oBaHusI.
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2. Jlns onementa 3d%4s? ompenenuTh KBaHTOBBIE YMCNA IS YKA3aHHBIX DJIEKTPOHOB H
BO3MO)XHBIE CTENEHU OKHUCIEHHS. XHMMHUYECKHE CBOMCTBA M IMPUMEHEHHME 3TOrO 3JIEMEHTAa B
IIPOMBIIIJICHHOCTH.

3. Metrox MO JIKAO. OcHoBHBIE TONIOXKEHUS MeTo1a. Pacriucats MoJieKyIsipHbIe OpOUTAIIH
Ui MoJekyJsipHoro nona CN-.

4. VloHHas 1 HENOJSpHAs CBSI3U - KpallHUE Cllyyau KOBaJIEHTHOMU cBsi3u. CTeleHb MOHHOCTU
cBsA3M. Yepes KaKyro BEIMYMHY OHA ONPENeIsaeTcs?

5. CBunewu. [Tomyuyenne 1 XuMU4ECKHE CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJET N19

1. IlpuBectu cTpykTypHbie dopmyisl coenuuennit yriaepoaa: C.Hz, HCOH, CH3COOH.
Kakyto crenensb OKUCIeHUs U THOPUU3AIMIO UMEET YIIIePO] B STHX COSAUHEHUIX ?

2. MHorosnekTpoHHble aTombl. [lopsgok 3aceneHus ypoBHeW, mnomypoBHed u AO
anektpoHamu. IlpaBuio I'ynpa n KneuxoBckoro. B kakom ciydae m aias 4ero nmpuMeEHsETCs
npaBwio KieukoBckoro?

3. MoHHas u HETONIsIpHAsE CBS3H - KPaiHUE CITy4au KOBAICHTHOHW cBs3H. CTereHh HOHHOCTH
cBs3U. Yepes Kakylo BeJIMUMHY OHa onpenaensercs?

4. OxapakTepH30BaTh 10 BceM mapamerpam kommiekcubie noHbl [Ni(NH3)s]?* u [NiFs]* B
TOM YHUCIIE U UX 00pa3oBaHUE.

5. Tutan. XumMudeckue cBOWCTBA U IPUMEHEHUE.

DK3AMEHAIIMOHHBINA BUJIET N20

1. MoHHas 1 HenmossipHas CBSI3U - KpalHUE Cllydyau KOBAJIEHTHOMU cBs3U. CTEleHb HOHHOCTU
cBs3U. Uepes KaKylo BEJIMUMHY ONpPEAEIseTCsl CTENeHb HOHHOCTU CBs3U? B kakom ciyuae cBsizu
IIOJIIPHBI, @ MOJIEKJIA B LIEJIOM HenoJssapHa. [Ipusectn npumepsl.

2. MHoroanekrponuble atoMbl. llopsaok 3acenenus ypoBHeW, mnoaypoBHeir u AO
anekTpoHamu. IIpaBuno I'ynna u KileukoBckoro. B kakom cioyuae M i 4ero HpUMEHSETCS
npasuiio KiteukoBckoro? Iokaxure modeMy mociie KajbIus 3amoyiHseTcs: d-moypoBeHb, a He p-
MOlypOBEHB?

3. Kakue BaneHTHBIE OpOWMTanM aToMa KoOajlbTa MPUHUMAIOT y4acTHe B OOpa3OBaHHH G-
ceszeit B komrutekce [CO(NH3)s]Clz KakoB tum rubpugmsanuu AO aroma KoOaabTa M KaKoBa
IIPOCTPAHCTBEHHAs CTPYKTypa ero nona? OKpammBaeMOCTh 1 MArHUTHBIE CBOMCTBA KOMILJIEKCA.

4. PacnincaTh KBaHTOBBIE YHMCJIA AJIs BaJICHTHBIX YJIEKTPOHOB MApraHlia U camapusl.

5. Kpemunii. Xumuueckue cBoWcCTBa U IPUMEHEHUE.

DK3AMEHAIIMOHHBINA BUJET N21

1. ®usnueckuié CMBICI BEJIWYMH: NOTEHLUUAI MOHU3ALMH, CPOJACTBO K DJJIEKTPOHY,
ANEKTPOOTPULIATEIBHOCTh M AMIOJIBHBIA MOMEHT MOJEKysdbl. [leprnoavudHOCTE B W3MEHEHUH
pa3MepoB aTOMOB, X YHEPrUil MOHM3ALMH, CPOJCTBA K DJIEKTPOHY M JIEKTPOOTPULIATEIBHOCTH.
[IIxana smekTpooTprunareabHOCTH.MIOHHAs M HenoJIsApHas CBS3M - KpallHUE Cilydau KOBAJIEHTHOMN
cBsA3HU. CTENEeHb HOHHOCTH CBSI3U - KaK OHA ONpeeseTcs?

2. lllenouynsle MeTamuibl. XMMHYECKHE CBOMCTBA. [[pumeHeHue.

3. Kakue BaneHTHble opOMTaNM aTomMa KoOajbTa MPUHUMAIOT ydacTHEe B OOpa3OBaHUM G-
ceszeit B komiutiekce [CO(H20)6]Cl2 KakoB Tum rudpugmsanuu AO atoma KoOajabTa M KaKoBa
IIPOCTPAHCTBEHHAs CTPYKTypa ero noHa? OKpammBaeMOCTh 1 MArHUTHBIE CBOMCTBA KOMILIEKCA.

4. Tanorensl. [Tonyuenue, xummudeckue cBoiicTBa Gpropa u xjopa. [Ipumenenue.

5. MexmonekynsapHbie B3aumoneicTBus. Kak (GopMupyrorcss 3T B3auMOJCHCTBUS M Ha
KAaKHe CBOMCTBA BEIIECTBA BIHSIOT?

DK3AMEHAIIUMOHHBINA BUJET N22
1. DHepreruueckas CTpyKTypa aTOMOB. YPOBHM M IOJYPOBHU 3HEPIUU. BBIpoXKI€HHBIE
cocrosiHus. Yucno AO Ha ypoBHSAX W MNOAYpOBHAX. [NaBHOe, opOMTaIbHOE M MarHUTHOE
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KBAaHTOBbIE YHCJIa KaK XapaKTEPUCTHUKU COCTOSHUS 3JIEKTpOHOB B aToMe. CIHMH 3JEKTPOHOB.
B3aumocBs3p kBaHTOBBIX uncen. [Ipunnun [Taynu, [IpaBuna I'yana u Kneukosckoro. Ilpusenure
MPUMEPHI IBYX MOCIEAHUX MPABUIL

2. [Noyemy nByxaToMHBbIe MOJICKYJIBI P2, AS2, SD2 B 0OBIYHBIX yCIOBUSX HECTAOUIBHBI, B TO
Bpemsi kKak Mousiekydbl N2 oTHocstcs k Haubonee ycrtoiuuBeiM? docdopnas kucnora. Ee
CTPYKTYpa ¥ THOpUAN3ALHUS.

3. Xpowm u peppoxpom. [Tomyuenue. [Ipumenenue.

4. KakoBa mpOCTpPAaHCTBEHHAsh CTPYKTypa, THUIl THOPHIM3AIMK, OKPAIIUBAEMOCTh U
MarauTHbIe cBoiicTBa noHOB [Cr(CN)e]® u [Cr(H20)s]?

5. MexmornexymsipHasi 1 BHYTPUMOJICKYJIIPHAs BOAOPOAHAs CBsA3b. MexaHu3M 00pa3oBaHMUs
U BJIMSIHME HA CBOMCTBA BEIIECTBA.

S9K3AMEHAIIMOHHBIN BUJET N23

1. KakoBa mpoCTpaHCTBEHHAs] CTPYKTypa THII TMOPUIU3AIUU, ONTUYCCKUE U MArHUTHBIC
coiicta noHa [CU(CN)4]%? Ha3panue xomiekca.

2. DHeprus MOHU3ALWHU, CPOACTBO K JIIEKTPOHY U IJICKTPOOTPHUIATEIHLHOCTh. UTO
XapaKTEPU3YIOT 3TH BEIUYUHBL. [ e U JIJIs 4ero OHU MPUMEHSIOTCS ?

3.IlpuBecTy MPOCTPAHCTBEHHBIC CTPYKTYPhI COCAMHEHUHN uepe3 aToMHbie opOuTamu SiHs,
Si0z, H2SiOs. Kakue creneHd OKUCICHHS MMEET KPEMHHH B JaHHBIX MoJieKyiaax? OmnpenennTh
TUT THOPHUIN3AINN B dTHX MoJieKyJiax. [1osipHbI T1 TaHHBIE MOJICKYJIbI?

4. MonubnaeH. DinekTponHas KoHpurypamus. [lomyueHne u npuMeHeHHe.

5. Kak onpenensitorcs pazmepsl atoMoB? YpaBuenue lllpenunrepa. OCHOBHBIE MOJOKEHUS
Y YTO IO CMBICITY O3Ha4YaeT KBaApaT BOJIHOBOW ()YHKIIUU B 3TOU yPAaBHCHHUU?

D9K3AMEHAIMOHHBIN BUJET N24

1. TlpuHumn HeompeneneHHOCTH [ei3eHOepra W BEPOATHOCTHOE OIMCAHWE COCTOSHUS
3JIEKTPOHOB B aTroMax. ODJEKTpoHHoe obnako. Opourtans. dopmbl opOutaneit anst s-, p- u d-
anekTpoHoB. Kakoe kBaHTOBOE uMciio onpenenser Gpopmy opOutanu. Yem oTIU4aOTCS G U T —
cesa3u? Kak onpenensercs pasmep atoma?

2. Jlns onementa 3d’4s? ompesmenuTh KBAaHTOBBIE UHMCIA IS YKA3aHHBIX JJIEKTPOHOB U
BO3MOXHBIE CTENEHU OKHUCIEeHUsA. UTo 310 3a sneMeHT? KakoB (Qu3Mueckuil cMbICI KBaHTOBBIX
ymcen? [lomyyeHnue 1 npuMeHEHHE 3TOTO 3JIEMEHTA.

3. Kakue BaneHTHble opOMTanM aTomMa KoOajbTa MPUHUMAIOT ydacTHe B OOpa3OBaHUM G-
ceszeit B komruiekce [CO(NH3)e]Clo KakoB tum rudpumuzanuu AO aroma KoOajabTa M KaKoBa
IIPOCTPAHCTBEHHAs CTPYyKTypa ero noHa? HaseanuelO okpammnBaeMoCTb U MarHUTHBIE CBOMCTBA
KOMILJIEKCA.

4. Hamucatb >10€KTpOHHYIO (hOpMysy XJOpa M cepbl B OCHOBHOM M BO30YXJIECHHOM
coctossHusAX. [lo anexTpoHHOU (opMysie OMpeAeNuTh MECTO €ro B MEPUOJUYECKON CHCTEME
(rpymnmy, NOArpymIly, NEpUo/1) U KBAHTOBBIE YUCIIA JUISl BAJICHTHBIX 3JIEKTPOHOB.

5. Bananmmii. [lonmyueHue W NpUMEHEHHE B MPOMBINIIEHHOCTH. CTENEHU OKHUCICHHUS |
XUMHYECKHE CBOMCTBA.

DK3AMEHAIIUMOHHBIN BUJIET N25

1. MeTox BaJIEHTHBIX CBA3€H WM CIIMHOBAas Teopus BaJeHTHOCTU. [IpuBecTm mpumepsl
obpazoBanus moiekyn NHs PCls, PCls u mona BF4 . HapucoBarh ux mnpocTpaHCTBEHHBIE
CTPYKTYpPHI Ue€pe3 aTOMHBIE OPOUTAIIH.

2. Hamwmcarh »MeKTpoHHYIO (DOpMyiTy XJopa M cepbl B OCHOBHOM U BO30YKICHHOM
coctossHUAX. [lo anexTpoHHOU (opMysie OMpeAeTuTh MECTO €ro B TMEPUOJUYECKON CHCTEME
(Tpymimy, MOATPYIIY, IEPUOA) U KBAHTOBBIC YHCIIA /IJISl BAJICHTHBIX JIEKTPOHOB.

3. YkaxuTe, B KaKOM COCTOSHUU THOPHUIU3AIMN HAXOJWUTCSA KOMILIEKCOOOpa3oBaTellb B
none [Co(H20)6]™®? Kak o6pasyercs 5ToT kommiekc? OxapakTepu3oBaTh €ro MarHHUTHBIE
CBOICTBA, CTPYKTYPY U IIBETHOCTh. KOMILIEKC BHICOKO- WJIM HU3KOCITUHOBBIN?

58



4. MexXMONeKyJIIpHbIE B3aUMOICHCTBHS.
5. Cepa. [lonyyenue, npuMeHEHUE U XUMUUYECKHE CBOMCTBA.

DK3AMEHAIIMOHHBIA BUJIET N26

1. TlpuBectn crpykrypHbie Gopmynsl coeauHeHuin CH3C1, COCl,, CO,. YkazaTh TUI
ruOpuIU3a ¥ KPaTHOCTh CBA3EH B JAaHHBIX MoJieKynax. Kakue W3 NMpHBEIEHHBIX MOJEKYI
001aJat0T JUIOJIBHBIM MOMEHTOM, a KaKHe - HET U 1ouemMy?

2. Teopus rubpuauzanmu. HampaBineHHOCTh M KPaTHOCTh XUM. CBA3H. UeM ompenenseTcs
TEOMETPHsI U JUIOJIBHBII MOMEHT MOJeKysl. CTpoeHue M XMMHUYECKas CBsI3b B COCIMHEHUSX.
MeTto/1 BalIeHTHBIX CBSA3EM WM CIIMHOBAs TEOPHS BAJICHTHOCTH.

3. ®ocdop. IlomyuyeHue, npuMeHeHHE M XHUMHUYECKHE CBOiicTBa. Bo3MOXXHBIE cTeneHH
OKHCJICHHUS.

4.Yxaxure, B KAKOM COCTOSIHUM TMOpUM3allMK HAXOIUTCSI KOMIUIEKCOOOpa3oBaTeb B MOHE
[Mn(OH)s]™? Kak o6pasyercs 31oT komiuiekc? OXapakTepu3oBaTh €ro Ha3BAHUE, MATHHTHBIC
CBOICTBA, CTPYKTYpPY ¥ LIBETHOCTb. KOMILIEKC BEICOKO- WJIM HU3KOCIIMHOBBIN ?

5. Ilokaxure, yeMy paBHbl YHUCIICHHbIE 3HAUEHUS KBAHTOBBIX YHCEN JUISl 3JIEMEHTA,
JIeKTpoHHAs KoHuUrypauus kotoporo 4d'5s2. Uro xapakTepusyloT 5T KBaHTOBbIE umcia? UTo
9TO 3a neMeHT? Ero xumudeckue cBOMCTBa

DK3AMEHAIIMOHHBINA BUJIET N27

1. TMouyemy momekysnl SnClo u PbCly, cymiecTByroriue B ra3000pa3HOM COCTOSIHUH, HMEIOT
yrioByio Gopmy, a HgClo u CdCl; - nunetinyo?

2. MeroJ BaJeHTHBIX CBS3el WM CIIMHOBAs Teopus BajdeHTHOCTH. Ilokas3are Ha nmpuMepax
N2, BF4~ IlonsipHOCTh CBSI3M M MOJISPHOCTb MOJEKYJI. JIUMOIbHBIE MOMEHTHI CBSA3EM M MOJEKYIL.
Bcerna nmu onu coBnanatot?

3. Kakue wu3 xommiekcoB [V(CN)e]* u [V(H20)s]** nuamaruuthble u mapamMarHUTHBIE.
VKaxure Ha3zBaHUE, TUIl T'MOPUIU3ALMM, MPOCTPAHCTBEHHOE CTPOEHHE M OKPAIIWBAEMOCTb.
OTtBeThl 000CHOBATb.

3. Ina snementa 3d°4s' ompemenuTh KBaHTOBBIE YHMCIA JUIS YKA3aHHBIX 3JIEKTPOHOB M
BO3MOXKHBIE CTETEHW OKHCIeHus. [losyueHWe ¥ TPUMEHEHHE JTOTO DIIEMEHTa B
IPOMBIIIJICHHOCTH.

4. MexMoueKyIsspHOe (OpHeHTalMOHHOE, VMHyKIIHOHHOE, JUCIIEPCUOHHOE)
B3aUMO/IEIICTBHE MOJIEKY.

5. Pe3oHaHCHBIE CTPYKTYpHI.

DK3AMEHAIIMOHHBIN BUJIET N28

1. Ompenenute 3apsia KOMILIEKCOOOpa3oBareiel U KoopauWHAIMOHHbIE yucna. Kakue u3
THX KOMIUIEKCOB SIBIISIIOTCS OKpAaIlleHHBIMU. Ha3BaHWe, CTpOeHWe, OKpalIuBaeMOCTh H
MarHuTHbIe cBoiicTBa kKomiuiekca Ko[CuCls]? Kakoii Bua rubpuau3anuu B 3TOM KOMILIEKCE.

2. TlepBbIii 3aKOH TepMOAWHAMHUKH. BHYTpeHHSs »Heprusi W HSHrTambnus. Kpurtepuu
CaMOIIPOU3BOJILHOTO TMPOTEKAHUS XUMHUYECKUX PEAKIUI.DHTANbMUUHBIA W  DHTPONUNHHBIHA
(haKkTOpbl XUMUICCKUX PEAKITHH.

3. Kak o6pasyercst kommuieke K[AI(OH)4] u kakue opOuTaiu aJlfOMUHUS YYaCTBYIOT B €0
oOpa3oBaHWH. YKa3arb THI THOPHAM3AIMH, OKPAIIMBACMOCTh, MATHWTHBIE CBOWCTBA W
MIPOCTPAHCTBEHHOE CTPOCHUE KOMIUIEeKCa. 3

4. OCHOBHBIC TOJIO)KEHHSI KBAaHTOBO-MEXaHMUYECKOW TEOpPHUU CTpOeHUsi atoMoB bopa.
SAnepnas Momens atoma. CTpoeHHE Spa, MacCOBOE YHWCIO, MPOTOHBI, HEHUTPOHBL. M30TOMBL
ATOMHBIE MacChl JICMEHTOB, BHECCHHBIC B IEPHOIUIECKYI0 crcTeMy. KakuM o0pa3om CHEKTpPHI
aTOMOB CBITPAJIU POJIb B CTAHOBIIEHUHU Teopuu bopa?

5. Harpuii. [Ipupoansie pecypcesl. [Tomyuenue. CoiictBa. [Ipumenenue.

DK3AMEHAIIMOHHBINA BUJET N29
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1. Amtomunuii. [Ipupoansie pecypcesl. [lonyuenne. CpoiictBa. [Ipumenenue.

2. 3akoH ['ecca u cnenctBust u3 Hero. DHeprus ['n66ca peakiun CaCO3 = CaO + CO2 paBHa
AGx° = - 28,55 xJIx. PaccunraTh 3HaueHHMe KOHCTaHTHI paBHoBecus K, mpum T=500 u 1000K.
Ornpenenuth HanpaBlieHUE mpoiiecca. Uemy rnaBHa paBHOBECHAs! TEMIIEpaTypa 3TOM peakiuu?

3. Kakue BaneHTHble OpOUTaIM XpOMa NMPUHUMAIOT ydacTHe B 0Opa30BaHUU G - CBs3EH B
none [Cr(H20)]**? Kaxos tun rubpummsamuu AO HOHa XpoMa M CTPYKTypa 3TOTO HMOHA?
Hazpanue, CTpyKTypa, OKpallMBacMOCTb U MarHUTHBIEC CBOMCTBA.

4. Xene3o, XpoM, HUKEIb. DJIEKTPOHHBIE KOH(DUTYpaLIMU U CTeTIeHN okucieHus. [lomydenue
Y IIPUMEHEHHUE.

5. Menp. [Tpuponnsie pecypcsl. [lonyuenue, npumMeHeHHE U XMMUYECKHE CBOMCTBA.

DK3AMEHAIIMOHHBIA BUJIET N30

1. [To kakoMy MexaHH3MYy JIMTaHAbl 00pa3yIOT CBSI3b C KOMJICKCOOOpa3oBaTelieM B
OKTa>JpUUECKOM BhICOKOCTTHHOBOM HoHe [COFs] ~*. PacmucaTh cxeMy 06pa3oBaHHs KOMILIEKCA.
MarHuTHbIe CBOMCTBA Ha3BaHKE, CTPYKTYpa U OKPALICHHOCTh KOMILIEKCA.

2. Teopus kpucrammmieckoro nosst. [Ipupoaa XuMCBSI3M KOMILIEKCOOOPa30BaTEINb - JIUTAH].
Pacmeruienne d-moaypoBHS KOMILIEKCOOOpa3oBaTelisi B OKpY)KEHHH JuraHaamu. I[lapamerp
pacmerienus. Pacmeruienne  d-moxypoBHS KOMILIEKCOOOpa3oBaTenss B OKTadAPUYECKOM U
TETPAdIPHUECKOM OKPYKEHUH JuranaaMu. CIEeKTPOXUMUYECKUN PSIJl JIUTaHIOB.

3. OmpenenuTs BO3MOXHOCTh CaMOIPOM3BOJIBHOTO TpoTekanus peakuuu PbO) + COq) =
Pbw + COxr mHpu cTaHmapTHHIX ycioBusax. Ykaxute 3Hak AS® x, OTBeThl oGocHyiiTe.
OnpenenuTs paBHOBECHYIO TEMIIEPATYPY PEAKIIHH.

4. Mapraner. [Tpupoansie pecypcbl. [lonyuenue, npuMeHEHNE U XUMUYECKHE CBOWCTBA.

5. 3aBHCHMOCTD MTapaMeTpOB PACIICIUICHUS OT MOJOKECHHUS JIMTAH/A B CIIEKTPOXUMUIECKOM
psimy. Bbicoko- M HuU3KOCIHHOBBIE KoMIUIeKChl. OObsicHuTh Ha mpuMmepax [Cr(NH3z)s]Clz u

[Cr(OH)6]Cls

IlepeyeHb BONPOCOB U 3aJaHMI 1JIs1 IOATOTOBKH K 9K3aMEHY B IIEPBOM ceMecTpe
(OIIK-1: UOIIK-1.2, UOTIK- 1.2, UOIIK-1.3):

1.  OcHoOBHblE 3aKOHBI XHMHH (COXpPaHEHHE MacChl, TIIOCTOSHCTBA COCTaBa,
sKkBHUBaJIeHTOB. ['a30BbIe 3aKoHbI (ABoraapo, MenjeneeBa-Knaneiipona). [lapiuansHblie 1aBiaeHus
ra3oB. 3aKOH HKBHUBaJIeHTOB. OCHOBHBIE NMOHATHS XUMHUH (aTOM, XUMHUYECKUN JIEMEHT, U30TOIbI,
MOJIEKYJIa, HOH, CBOOOAHBINA paJMKajl, MOJIb U DIKBUBAJICHT).

Xumnueckass (opmyna. AOCONIOTHBIE M OTHOCHUTENIbHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yucnao ABorajpo. OTHocutenbHas MojekyispHas macca. Moab. MonsipHas
Macca. DKBUBAJIEHTBI PA3JINYHBIX KIACCOB BELIECTB.

2. TepmonmmHamuueckast cucrema. Bumbl cucrem. CocTossHWE CUCTEMBL. BHYTpeHHsS
DHEPrusl W DSHTAIbIHA cUcTeMbl. [IpakTHueckoe mpuMeHeHue STHX BennuuH. llepBbIil 3akoH
TepMoIMHAMHUKH. DHTanbnus. Termossie 3¢ dextsr peakuit QV i Qp. DHIO - U HIK30TepMUYECKUE
peaxkuu.

Crangaptueie  ycnoBus. CrangaptHele  cocTosiHUS.  CTaHOapTHbIE  DHTAJBIIUU
00pa30BaHUs MPOCTHIX U CIOKHBIX BEIIECTB. DHTPOMHS U TEPMOJUHAMUYECKAsE BEPOSITHOCTD.

3akoH I'ecca m ero cneactBusa. TepMoxumMuyeckue ypaBHEHUs. PacueT TeruioBbIX
3pPEeKTOB XMMUYECKUX peakuuid. IDHTpomus. BTopoil 3akoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOM3BOJIBHOTO  MPOTEKaHUs  IPOLECCOB U  TEPMOAMHAMHUYECKOE paBHOBECHE B
U30JIUPOBAaHHON cucteme. OHepruss [uO06ca. VYciaoBus caMONPOU3BOIBHOTO —MPOTEKaHUS
MPOLIECCOB M PABHOBECHSI B 3aKpbIThIX cucTeMax. PazoBble paBHOBECHS. ODHepreTuyeckas
auarpaMma peakiuu. TpeTui 3akoH TepMOJMHAMUKU. AOCOIIOTHAS SHTPONUS MPOCTBHIX U
CIIOKHBIX BEUIECTB. OHTPONUNHBIE [UMarpaMMbl HWHAMBHAYaJIbHBIX BellecTB. Bo3pacranue
(yObUIB) SHTPONMU B 3aBHCHUMOCTH OT CTPOEHHUS BEIIECTB, NpU (Da30BBIX MEpexoaax U B
XUMUYECKHX peaknusx. CBs3pb PHEPrUU aKTUBAIMU C TeruioBbIM 3 dexTtom. ObOpaTtumbie U
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HeoOpaTUMBbIe MPOIECChl. Y CIOBUS U3MEHEHUS HaNpaBiIeHUS OOpPAaTUMBIX XUMHUYECKUX PEaKIIHi.
OHTaNBNUIHBIE M SHTPONUNHBIA  (AKTOPHI. Temneparypa uHBepcuM peakuuu. CBs3b
cTaHAapTHOU sHepruu ['mbbca peakuu ¢ ee KOHCTAHTOM paBHOBECHS. 3aBUCHMOCTb KOHCTAHTBI
paBHOBecHst OT TeMrieparypsl. CTaHgapTHas cBoOoHas sHeprus ['mb0ca oOpazoBaHUs BEUIECTB U
pacueTsl CTaHAAPTHBIX dHepruil [ MO6ca XUMUYECKUX PEeaKIIHiA.

3. Kuneruka xummueckux peakuuil. CpeaHss W MTHOBEHHAsh CKOPOCTb pEaKIUH.
CKOpOCTh TIETEepOreHHbIX peakuuid. 3aKOH JEWCTBUS MacC. 3aBUCUMOCTb CKOPOCTH OT
KOHUEeHTpauuu peareHToB. Ilopsinku peakiuu. KoHcraHTa CKOpOCTH. ODHEprusi aKkTHUBALUU
npouecca. AKTUBUPOBaHHBIA KOMILIEKC. AKTHBHBIE MOJEKYJbl (pacmpenenenue Makcpema).
OHeprus axkTHBAlLUHM, NEPEXOAHOE COCTOSHUE W AKTUBUPOBAHHBIM KOMILJIEKC Ha IpUMEpE
OJIHOCTAaUMHON peakuuu. BinsHue temneparypsl Ha CKOPOCTh XMMHYECKON peakuuu. [IpaBuio
Bant-T'odpda. VYpaBHenwe Appenmyca. ODHEprus aKTHBAlMM W TPEAIKCIIOHCHIIMATBHBIN
MHOXKUTENb - UX (U3MYECKUH CMBICI. |'OMOreHHBIH W TeTepOreHHbI Karanu3. ['oMOreHHbIi
Katanu3. BrimsHue katanu3aTopa Ha 6apbep NmpsiMoil U 0OpaTHOM XuMu4eckoil peakuuu. Karamus
U XUMUYECKOe paBHOBecue. JIOCTOMHCTBA M HEAOCTATKM 3TOr0 BUAA Karajau3a. [ 'eTeporeHHbIi
Kataau3 U ero ocoOeHHOcTU. [IpomexyTouHble COEIUHEHUS B TETEPOr€HHOM KaTajluse.
JlocTonHCTBa M HEAOCTATKU TE€TEPOreHHOro Karainu3a. Biusnue karanuzaropa Ha Ear 1 ckOpocTH
npsiMmoii M oOpaTtHOM peakumid. [lpuHIMI MOABMKHOTO (IMHaMu4eckoro) pasHoBecus Jle-
[Hatenbe. OOpaTuMble peakuu. 3aKOH JIEHCTBHUS Macc U KOHCTaHTHI paBHOBecus: Kc u K, . Ux
COOTHOILLIEHUE [UIsl TOMOTE€HHBIX TIa3000pa3HbIX U KOHJIEHCUPOBAaHHBIX cHUCTEM. MexaHH3M H
CTaAUUHOCTD peakuuii. MoJeKyIsIpHOCTh (MIOPSAIOK) SIEMEHTApHBIX CTaauil U nuarpammbl Eakt-
yThb MHOIOCTaAUMHON peakiuu. Jlumutupytomas cragus. CBsi3b KOHCTAHT CKOPOCTEH U 3HEPTUi
aKTUBALlUM TPSIMOM M O0OpaTHOW XMMHUYECKOM peaklUd COOTBETCTBEHHO C KOHCTaHTOM
paBHOBecHs M TEIUIOBBIM d(pdekTom peakimu. OCOOSHHOCTH TETEPOTEHHOTO PAaBHOBECUS U
MaTE€MaTUYeCKON 3alMCH KOHCTAHT PABHOBECHS T€TEPOrCHHBIX XUMHUUECKUX PEAKIIMil.

4. Teopust anexkrtponuTudeckord naucconurauuu Appenuyca. CreneHb M KOHCTAaHTa
aucconmanuu. Buabl koHueHtpauuid. Pacuer crenenn nuccounanunu u pH pactBopoB Ha npumepe
c1a0bIX KUCIOT U OCHOBaHU. Jluccounanus snekrponnutoB. MlonHoe npousBenenue Boabl. [llkana
KUCIOTHOCTH. HelTpanbHble, KUCIbIE U 11e104Hble pacTBOpHl U X pH. CocoOb! MOJKUCIEHUS U
nolIeIadYBaHUs BOJIHBIX pacTBOpPOB. Crnioco0sl BBIPAXKEHUS KOHIEHTpalui
(mponemoHcTpupoBath Ha mnpumepe H2SOs4). CryneHuaTtas auccouluanyst 3JIEKTPOJIUTOB B
pactBopax. KoHCTaHTBI Aucconanyy KUCIOT U OCHOBaHUN. OCHOBHBIE, KUCIIbIE M CPEAHHE COJIH.

3akonbl Payns. D0ymnuockonust M Kpuockonus. OCMOC M OCMOTHYECKOE JaBIICHHE.
Iunapomus coneit. I'maponus conel. CTeneHb U KOHCTaHTa TuApoiu3a. CTyNeHYaThIil THAPOIHS3.
Bnusiaue Temmepatrypsl, pa30aBieHUs U OJHOMMEHHBIX MOHOB Ha ruaposu3 coieil. Koncranta
ruaponuza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS MPU THIPOIH3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBILICHHBIA pPAacTBOpP TPYAHO PAcTBOPUMOIO
ANIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJIIIOB U MOJSIPHBIX MOJEKYJ. JIBrxKymas
cuiia npotuecca pactBopenusi. Conbparanus U rupatanus. TernnoBbeie 3pGEKTh paCTBOPEHHUS.

[IP. YcnoBus ocaxaeHuss U paCTBOPEHHMS dIEKTPOJUTOB. HachleHHbIE, TEpECHIIEHHbIE
Y HEHACBIILIEHHBIE pacTBOPHI coseid. KommiekcHble coennHeHus. Jlucconmanus KOMIUIEKCHBIX
COCTUHEHUN.

5. JIBOIHOI AIIEKTPUYECKUIl CII0H M MEXaHU3Mbl BOSHUKHOBEHHS CKauka MOTEHIMANa Ha
TpaHHIle paszaena d3JeKTpoa/pactBop. Bomopomubriit snektpoa. CraHmapTHbIE OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE NOTEHIMANBI. BUIBI 31EKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHbIE
MOTEHLUANbl. YCJIOBUS OTOOpa OKHUCIUTENEH M BOCCTAHOBUTENEH IO 3HAYEHMSIM CTaHJAPTHBIX
AJIEKTPOJHBIX NOTEHUHANOB mosypeakuuid. Popmyna HepHcra. KOHLEHTpallMOHHBINA 3IIEMEHT.
Cesazp OJIC ¢ wu3meHeHueM »dHeprud [ub0ca M KOHCTAaHTOM pPABHOBECUS OKHUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peaKkUMi. ['abBaHMUECKHE DJIEMEHTBI. DJIEKTPOIN3. 3aKOHBI AJIEKTPOJIN3A
@apanes. Yucno dapanes. Boixox mo Toky. OTOOp BEpOSTHBIX 3MEKTPOAHBIX MOJypeakluid Ha
OCHOBE 3HaYEHUH UX 3JIEKTPOJHBIX NOTeHIMANOB. [lepenanpspkeHne. DNEeKTpoIN3 C HUHEPTHBIMU U
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pacTBopuMbIMU aHonaMu. (OOoCHOBaHME BBIOOpa 3JEKTPOIHBIX MOJIYpPEaKIUil Ha OCHOBE HX
AJIEKTPOJIHBIX MOTEHIIUAJIOB.

6.. Bubt KOpPPO3UHU. Kopposzus c BOJIOPOJIHOM u KHUCJIOPOTHOM
nenonsipuzanueil. [luarpammer [lypbe u ux UCHOIB30BAaHUE, MPUMEHUTEIBHO K KOPPO3UOHHBIM
npoueccaMm. CrnocoObl 3alIMTH METAJIOB OT KOPPO3UU

Ilepeyenb BONPOCOB U 3aJaHMi AJIsl HOATOTOBKH K 3K3aMeHY BO BTOPOM ceMecTpe
(OINK-1: UOIK-1.2, UOTIK- 1.2, UOIK-1.3):

1. Snepnas moxmens atoma. CTpoeHue sifjpa, MaccoBO€ YHCIO, MPOTOHBI, HEUTPOHBHI.
Crpoenue aroma Bogopona. [loctynarer u Teopus bopa. Cnexkrpsl atomoB. M3otomnbl. M306apsr.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJIUYECKYIO CUCTEMY.

OHeprerTuyeckas CTPyKTypa aTOMOB. YPOBHU U NOJYpPOBHH SHEPruH. BrIpokaeHHBIE
cocrosiHus. Yucino AO Ha ypoBHSX U HOAYpOBHSX (B 000104YKax M mopoOoioukax). ['maBHoe,
OpOMTAIbHOE W MAarHUTHOE KBAHTOBBIE YHUCIIAa KAaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
arome. CriuH 31ekTpoHOoB. [Ipunnun [1aynu. EMKOCTE 3JIeKTpOHHBIX ypOBHEH, MoxypoBHErd U AO
1o aekTpoHaM. [Ipaswiio I'yHna. B3anmocBa3b KBaHTOBBIX uKceln. [I[puHIMIT HEONPEAETIEHHOCTH
['eiizenOepra u BEpOSTHOCTHOE OIMMCAHUE COCTOSIHMSI 3JIEKTPOHOB B aTOMaxX. DJIEKTPOHHOE
ob0nako. [I'pannuynas mnoBepxHocTh. IlnoTHocT BeposTHOCTH. DyHKIUS paanaIbHOrO
pacupeneneHus IJIOTHOCTU BEPOATHOCTU.DJIEKTPOHHBIE SHEPreTUYECKUE YPOBHH, MOIYPOBHH,
atomHble opouTanu. ®opma n opuentanus AO. OCHOBHBIE M BO30YKI€HHBIE COCTOSIHUSI aTOMOB.
ATOMHBIE CIIEKTPBI U YTO OHU OTPAKAIOT?

MHorosnexktpoHHble atombl. llopsaok 3aceneHust ypoBHeW, noxypoBHell u AO
anekTpoHamu. IlpaBuno KreukoBckoro. [lpuHiunel 3amoyiHeHuss opOuTanel 3IEeKTPOHAMHU.
WNonnas cBsi3b, Kak KpalHUI Cily4dail KOBaJIGHTHOH CBsA3U. OCHOBHBIE M BO30YK/IEHHBIE COCTOSTHUS
atomoB. [lepumoanueckuil 3akoH W mepuoauyeckas cucreMa MenzaeneeBa. [lepuoa, rpymnmsl u
noarpynmnel. CeMelCTBa 3JIEMEHTOB. DIEKTpoHHBbIE (opMyiel. [IpHUMHBI TEPUOIHMYECKOTO
M3MEHEHUSI CBOMCTB 3JIEMEHTOB. [lepnoAMYHOCTh B U3BMEHEHUH Pa3MepOB aTOMOB, UX MOHU3AIUH,
CPOJICTBA K 3JIEKTPOHY M 3JEKTpoOTpuLaTenbHOCTH. [IIkana 351eKTpooTpuaTeIbHOCTH.

2. IIpuposia XMMHYECKON CBS3H, YCIOBUE U CIIOCOOBI €€ BOZHUKHOBEHHUs. [lInHa, yroia u
sHeprusi cBs3u. OCHOBHbIE THUIBI XUMHUYeCKOW cBsi3u. MonHas cBs3b. KoBaneHTHast CBS3b.
OOMeHHBIH M JIOHOPHO-aKIIEITOPHBI MEXaHW3Mbl €€ BO3HUKHOBEHHUs. PacmapuBanue
351eKTpoHOB. CriocoObl 00pa30BaHNs XUMHUUYECKOM CBA3HM U MEPEKPBIBAHUS JIEKTPOHHBIX 00JIAKOB
(aromHBIX opOuTaneil). ¢ u -cBsa3u. OnUHApHBIE U KpaTHbIE CB3U. [lepekpbiBaHNe U MPOYHOCTD
(nmuHa) cBsi3u. MeTo/ BaJleHTHBIX CBs3ei. JJOHOpHO-aKIeNTOpHAs CBSI3b.

Mertannudeckast cBsi3b. BogopoaHas (MeXMONEKYIsIpHas U BHYTPUMOJICKYJISIpHAsS) CBSI3b.
CniocoObl ee BOZHUKHOBEHUS. BiusiHe BOJOpPO/IHBIX CBSA3€HM Ha CBOICTBA BELIECTB (HA MpUMeEpe
BOJbl). Pe3oHaHcHble CTPyKTypbl. CBsi3b B 3JEKTPOHOAE(UIMTHBIX MOJIEKylax. Teopus
rubpuauzanuu. HampaBiaeHHOCTh W KpaTHOCTh XUM. CBs3H. ['eomerpust moisekyn. CTpoeHue u
XUMHUYECKAsl CBSI3b B COEAUHEHUAX. MeETOJ BaJ€HTHBIX CBA3€H WJIM CIHHOBAas TEOPUS
BaJIeHTHOCTH. [lonspHOCT  CBSI3M M MOJIAPHOCTh MOJEKyJ. JIumojbHble MOMEHTBHL. MeTon
MoJekysipHbix opoutaneit (MO JIKAO) B mnpuiio)keHHMM K JIBYXaTOMHBIM MOJIEKyJaM H
MOJIEKYJIIPHBIM HOHaM BOJOPOJA, KHUCIOPOJa, a30Ta MX HOHOB M renus. CBSA3BIBAIOIIME H
pazpsixiisaromue MO.

3. Kommurekcueie coequnenns. Kommiekcoodpa3oBarenps u muranabl. KoopauHannonHoe
YHUCJIO U JIEGHTAHTHOCTh. MOHO- MOJUAEHTAaHTHBIE JUTaH/Ibl. BHYTPUKOMIUIEKCHBIE COEAMHEHUS U
XeNarsl.

. Knmaccudukanus 1 HOMEHKIIaTypa KOMIUIEKCOB B 3aBUCUMOCTH OT MPHUPOABI JIUTAHIOB
(akBa-, aMMHO-, THJIPOOKCO-, auu0- U Ap.). OAHO- U MHOrosfepHble KoMIUIeKchl. KiacTtepsl.
M3omnonu- ¥ reTeponoarucoeAMHEHHUS.

Juccounanusa KOMIUIEKCHBIX coequHeHud. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHOIO
COEJMHEHUs, KOHCTAaHTa YCTOWYMBOCTH. Pacmag KOMIUIEKCHBIX coeAuHeHui. JlabuabHOCTD
KOMIUIEKCOB. JIBOMHBIE COJIH.
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Teopus kpuctamnueckoro mnosis. [lpupona XuMCBsI3U KOMILIEKCOOOpa30BaTeb- JIUTaH.
Pacmerienne d-mogypoBHS KOMIUIEKCOOOpazoBaTessi B OKTAdJAPUUYECKOM M TETPadJpUYecKOM
okpyxeHuu suranaamu.llapamerp pacuemienns. CneKTpOXUMHUYECKHM psAJl TUTAH]IOB.

3aBUCUMOCTD [1apaMETPOB PACIIEIUIEHHS OT MOJIO0XKEHUS JUTraHa B CIEKTPOXUMUYECKOM
pSAy W OT CTENEHU OKHUCICHHS LEHTPaJbHOrO0 HMOHA- KOMILIeKcooOpa3oBarens. Bricoko- u
HU3KOCIIMHOBBIC KOMIUIEKCHI U OOBSICHEHHE WX MArHUTHBIX M ONTHYECKUX CBOWMCTB B TEOPHH
KPUCTAJUIMYECKOT0 MOJIS.

MexaHu3M B3aMMOJEHCTBHS KOMILUIEKCOOOpa30BaTelb — JIMTAH/bl B TEOPUHU BaJIEHTHBIX
cBszeil. TunuuHble MOHBI-KOMIUIEKCOOOpa3zoBaTenu, rudpuanzamus ux AQO, IpOCTPaHCTBEHHOE
CTpPOCHHE KOMILJICKCOB. BHemIHe- W BHYTPUOPOUTAIIBHBIE KOMIUJICKCHI. BBICOKOCITUHOBBIC H
HU3KOCIIMHOBBIE KOMIUIEKChl. MarHUTHbIE CBOMCTBA.

KomrmnekcooOpazoBanue. M3omepusi KOMIUIEKCHBIX coefauHeHmid. Iluc — wm Tpanc-
nuzomepus. OnTudeckast U30MepHs U XUpaJbHbIe aTOMBI-KOMILIEKCOOOPa30BaTeu.

4. Xumusi 3JIEMEHTOB U UX COCIUHECHH.

OOmiasi xapakTepucTUKa 3J€MEHTOB [-A Ipynmbl:3JeKTPOHOE CTPOEHUE, MPUPOIHBIC
pecypehl, CrocoObl TOJMy4YeHHUs, (PU3MUECKHEe CBOWCTBA ,  B3aMMOJEHCTBHE C IPOCTHIMHU
BellleCTBaMU U BoJoM . [Ipumenenue.

[Tonyuenue u cBOWCTBa BOJOPOJHBIX M KHUCJIOPOJHBIX COCAMHEHUN 3JIEMEHTOB 1-A
rpynmnsl. I'uapookcuasl u conu. [Ipumenenue.

OOmias XapakTepUCTUKA 3JIEMEHTOB 11-A TpyNIbl:JIEKTPOHOE CTPOECHUE, NMPUPOJHBIE
pecypcbl, cmocoObl MmonydeHus, (U3MYecKkue CBOWCTBA ,  B3aUMOJICEHCTBUE C MPOCTHIMHU
BEILECTBAMU U BoJoM . [IpuMeHeHue.

[lonyuenue u CBOMCTBa BOJOPOAHBIX M KHCIOPOIAHBIX COEAMHEHUH 3J1eMEeHTOB 11-A
rpynnsl. I'napookcunsl u conu. Ilpumenenue.

OOmiass xapakTepucThka d1eMeHTOB 111-A  THOArpynNmbl:NEeKTPOHOE CTPOCHHE,
NPUPOIHBIE PECYPCHl, CIIOCOOBI MONMy4YeHHs, (PU3WYECKHE CBOICTBa , B3aMMOJCHCTBHE C
MPOCTBIMU BeLIECTBaMU U BOJ0H . [IpumMeHenue.

bop. Amnorponus.llonyyenue u cBoiicTBa. BzaumoaencTBue ¢ mpoCTbIMU BEIIECTBAMH,
BOJIOH, KUCJIOTaMH U ienodyaMu. OKCU, THAPOKCUABI, COMH OOPHBIX KUCIOT. [IpuMeneHne

Bonmoponuwsie coenuHenust 6opa. IlomyueHue, OCOOEHHOCTH CTpPOCHHS, CBOWCTBA,
MIPUMEHEHUE.

AmtomuHuii.  u ero  coenuHeHus. llomyuenue,pusmyeckue M XUMHYECKHE
CBOMCTBA,IPUMEHEHHE. ATTFOMOCUIUKATHL. L{€0nuTHI.

OOmiasi xapakTepUCTHKa EMEHTOB 1V-A rpynmbl:ajieKTpOHOE CTPOEHUE, MPUPOHBIE
pecypchbl, cmocoObl monydeHus, (pU3MUecKkue CBOWCTBA ,  B3aUMOJIEHCTBHE C TMPOCTHIMHU
BEILIECTBAMHM, BOJIOW, KUCITOTaMH, menodamu . [Ipumenenue.

Kpemnuuii u ero coenunenus. Ilonyuyenne, ounctka, npumeHenue. B3aumopeiicTue c
IPOCTHIMU BEIIECTBAMH, BOJOH, KucioTamMu M Imenoyamu. Oxcuasl U ruapokcuabl. KapOun.
CuiMkaThl, CTEKIIO0, KepaMuKa.

I'epmanwuii, osioBO 1 cBuHeEl. [lonydeHne, ouncTKa, MpUMEHEHHE. XapaKTepHbIE CTENEHU
OKHCIIEHUS. B3aumoneicTBue € MNPOCTBIMU BEUIECTBAMH, BOJOM, KHCIOTaMH M IIEJIOYaAMHU.
Oxkcuapl 1 THAPOKCH B, OKUCTUTEIFHO-BOCCTAHOBHUTENbHBIE CBOMCTBA. OO0IIas XapaKTepUCTHKA
3NIeMEHTOB V-A TpyNIbL: 3JIEKTPOHHOE CTPOEHHUE, NMPHUPOJHBIE PECYpPChl, CHOCOOBI MOIyYeHUs,
CTENEeHH OKHCIIeHUs, (pu3nueckue cBOMCTBA, B3aMMOJICICTBIE C MPOCTHIMH BEIIECTBAMU U BOJIOM.
IIpumeHeHue.

Azor.  Ilpupomnsie pecypcbl. [lomydenune. Crtpoenune monekyiasl (BC u MO).
B3aumoneiictBus ¢ mpocTeiMu BemiectBamu. KapOuapl u HUTpuAbl. CTeneHW OKHCICHUS U
YCTOMYHMBOCTh COEUHEHUN, COIEpKAIINX a30T.

Bonoponneie coenuHeHHs: aMMHaK, TUIpa3WH, TUAPOOKCUIAMHUH, Aa30THOBATHCTAasi
KucioTa. Mx nonydyenne,cBOMCTBA U IPUMEHEHNE.
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Oxkcunpl 1 ruApoKcH bl a30Ta.CTpoeHNE UX MOJEKYI. A30TUCTasl U a30THAsA KUCIIOTHI, UX
COJIM, TMOJy4YeHUE, CBOMCTBA TEPMHUUYECKAs] YCTOMYMBOCTh. B3auMOAENCTBUE a30THOM KHUCIIOTHI €
Metautamu. [apckas Boaka.

dochop. Amrorponus ¢ocdopa. DneKTpoHHBIE KOHPHUTypauuu. BsaummopeiicTBue ¢
IPOCTHIMU BEIIeCTBaMM, BOAOHM, kucioTamu U 1meinodamu.  CoenuHeHuoHsl ¢ocdopa ¢
BOZIOPOJIOM U UX CBOMCTBA.

®ochop. OKcuabl U TUAPOOKCUIIBI, CTPOCHUE UX MOJIEKYI, (pU3nUeckue U XUMUYECKUe
cBoiictBa. PocdopHoBatuctas, ¢ochopucras, ¢ochopHas u nomudocPopHbie KUCIOTHL. Mx
cTpoeHue U cBoiicTBa. [Iprumenenue.

Ilogrpynna wmpiubska. Ilomydenue. llpumeHenue.@usnueckue UM XUMHYECKHUE
cBorcTBa.l ' mapupl, okcuabl, THAPOKCUBL. OKUCIUTEIbHO-BOCCTBHOBUTEBHBIE CBOMCTBA.

OOmast  xapakTepucTuka ds1eMeHTOB VI-A  moArpynmel:ajeKTpoHOE — CTPOCHHE,
MPUPOJHBIE PECYpPChl, CIOCOOBI MONy4YeHUs, (PU3MUECKHe CBOWCTBA , CTEINEHU OKUCIICHHUS,
B3aUMOJICHCTBHUE C IIPOCTBIMU BeIlleCTBaMU U Boaou . [Ipumenenue.

Kucnopon. Ilonyuenue. [lpumenenue. DnekTpoHHass KOH(Urypanus ¥ OCOOEHHOCTH
cTpoeHust MoJiekyJbl kucimopoaa (metoasl BC u MO). O30H - nonyudenue u cBoiictBa. OKCHIIBI,
MEPOKCHUIbI, HAIIEPOKCUIbI — IOJyUYEHHUE, CTPOCHHUE U CBOWCTBA.

Cepa. IIpupomgasie pecypcsl u nonydeane. OCOOCHHOCTH 3JIEKTPOHHON KOH(PUTYpPALNH,
TUNHWYHBIE CTENEHU OKHUcieHus. Auorponud. ['omouenu ceppl B NPOCTOM BEUIECTBE U
coequHeHUsX. B3aumonelcTBue ¢ IPOCTHIMU BELECTBAMH, BOJOM, IIENOYaMM M KUCIOTaMH-
OKUCIUTEISIMU.

Cepoonopon. Ilomucynsdhunst [lomyuenue u cBoiictBa. OKCHIBI U TUAPOOKCHUIBI CEPBI,
CTPOEHUE MOJIEKYJI, [T0Iy4YEHHUE, CBOMCTBA.

Cepnucrasi, cepHasi, IOJIMCEPHBIE, HAJCEPHBIE KUCIIOTHI, UX KUCIOTHBIE U OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE cBOMCTBA. CpeHue u kucisle conu. [lonyuenue, cBoiCTBa.

Boga, nepexuch Bojoposna. OcoOEHHOCTH CTPOEHMsI M aHOMaiIuu cBOMcTB. [lomyuenue,
ucnosb3oBaHue. JKECTKOCTh BOJBI U METObI €€ YCTPAHECHHUS.

OOmiass xapakTtepucTuka »syneMeHToB V11-A moarpynmel: 3J€KTPOHOE CTPOEHHUE,
HPUPOHBIE PECYPChI, CIIOCOOBI MOMyUYeHUs, (PU3NUecKre CBOMCTBA, B3aUMOIEHCTBHE C TPOCTHIMU
BeniecTBamMu U Boioi. Ctenenu okucienus [Ipumenenue.

®rop. ITonyuenue. DiekTpoHHas KOHurypaius u crpoenue monekyiasl (BC u MO).
B3anmopeiictBue ¢ IMPOCTBIMU U CIIOXKHBIMHM BemecTBaMu. DTOPUCTBIM BOIOPOJ, IUIABUKOBAs
KHCJIOTA.

Conu. UnTepranounasl. [Ipumenenue.

Xnop, 6pom u wmon. Ilomydenue. DnekrpoHHas KoHpurypauus. CTpoeHHE MOJEKYII.
XUMHYECKUE CBOMCTBA MPOCTHIX BEHIECTB. BOMOpPOAHBIE COEAMHEHHS, TaJOT€HOBOJOPOIHbBIC
KHCIIOTBI M UX COJIH.

Kucnoponnbie coelnHeHUs raJloreHoB- OKCUIBI U THApoKcuabl. [lonydyenne u cBoiicTaa.
OTtHocHTeNbHAS CHJIA KUCIOPOACOAEpKAIINX KUCIOT. COJIM ¥ UX THIPOIIH3.

XapakTepucTUKa OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX CBOWCTB TaJlOT€HOB M UX
COEIMHEHUIN Y CTOMUMBOCTh COEIMHEHUN B 3aBUCUMOCTH OT NPUPOABI TaJOr€HAa U CTENEHU €ro
OKHCJICHHUS.

OO6miast xapakrepuctuka O-amemenrtoB. [lepexomHble MeTamibl, HX AIIEKTPOHHBIE
KOH(UTypali U 3aKOHOMEPHOCTH B U3MEHEHUH SHEPIrUU KPUCTAJUIMUECKUX PEMIETOK, MPUPOIbI
XUMHUYECKON CBSI3M, TEMIIEpaTyp IUJIaBICHUS, KUIEHHWS, XMUMHUYECKOM AaKTUBHOCTH, CTENEHEH
OKHCJICHHUS, CTAaHIAPTHBIX JEKTPOAHBIX MTOTEHIIMAJIOB.

Turan, umpkoHui, raduuil. OnekTpoHHbIe KOHPUrypanuuu. CTENeHH OKUCIICHUS.
ITomyuyenue u ouncrka. 30HHas IUIaBKa. TpaHCHIOPTHBIE peakunu. B3auMonaecTBue ¢ NpoOCTEIMU
BeIlleCTBaMH, BOAOM U kucioTamu. Kapouasl. Koppo3noHHble cBOMCTBA M MACCUBHOCTh THTaHA.
IIpumeneHne
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Jlnokcua TWTaHa, €ro CBOMCTBA, PEaKIMHM C W3MEHEHHWEM M 0€3 M3MEHEHUs CTETeHEH
okucieHus TuTaHa. OKCHABI M TUIPOOKCHIBI THTAaHA, IUPKOHUS U TaQHUS, MX KHUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[pumMenenue.

Xpom, momubaeH, Boiabgppam. Ilomydyenue. Ilpumenenune. Deppoxpom. Dusnyeckue
CBOMCTBA M XMMHYECKas aKTUBHOCThb. DJIEKTPOHHbIE KOH(UIypaluud U CTENEHH OKHCICHHS.
BzaumopeiictBue ¢ mpoCTbIMM BEIIECTBAMH, BOJOW M KuciaoTaMu. KOppO3MOHHBIE CBOMCTBA.
[TaccBHOCTH METAJLIOB.

Oxcuapl W TUIPOOKCHABI MapraHiia, HX KHCIOTHO-OCHOBHBIE M OKHCJIMTEIBHO-
BOCCTaHOBUTENIbHBIE CBOMCTBA.J[MOKCH MapraHiia MaHraHaThl U nepMaHraHatel. KapOoHWibl u
coiu Mapranma (I1). [Ipumenenue.

XKeneszo, k0O6anbT, HUKENb. DJIEKTPOHHBIE KOH(UTYpAIIHH.

IIpuponnbie pecypcel u noayueHue. Ouuctka. BzaumopeilictBue ¢ NIpOCTBIMU
BelleCTBaMM, BOAOW W Kucioramu. YyryH, ctanb, xene3o. depporutan, deppoxpom u
deppomapranen. [Ipumenenne. Kopposus craneit u ux 3ammura oT KOppo3uu.

XKenezo, ko0anbT, HUKENb. ODJIEKTPOHHbIE KOHGUTYpallUM U CTENEHH OKHUCICHHS.
Komnnekcusle coenuHenus. KapOonumnbl.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  CBOMICTBa
coenuHeHUH 1 u3MeHenue ycroitunoctu coequnenuii (11 u I1I) B cemeiicTBe xenesa.

Oxcupl, THAPOKCHUIBI, TATIOTEHHUIBI U COJIH Kee3a, KoOanbTa U HUKes. J[BoiHbIE COH,
kBacupl ['uaponus coneil. XUMHUECKHUE CBSA3U B COCITUHEHUSIX.

OO0mias XxapakTepUCTUKA IUIATUHOBBIX MeTauloB. lIpupojHble pecypchl U MOIy4YEHHE.
DONEeKTpOHHbIE KOH(UTypanuu, HW3MEHEHHE YCTOWYMBOCTU CTETEHEW OKHUCICHUS SJIEMEHTOB.
BzaumopeiicTBue ¢ IpoCThIMU BELIECTBAMHU, BOJIOW U KUCT0TaMU. KOMITJIEKCHBIE COETMHEHUS.

Huuk, kaamuid, pTyTh. [IpupoHbie pecypchl U MoxydeHue. DNEeKTPOHHbIE KOHPUTYpaLun
u crenenu okucieHus. Coequnenust prytu (I u II). B3aumonelictBrue ¢ mpoCcThIMU BELECTBAMH,
BOJIOM, KMCJIOTaMu U 1iesnoyamu.l[pumenenue.

Tanorenuapl, OKCUIBI, THIAPOOKCUIBI, COJIM U KOMILIEKCHBIE COeIMHEHUs MeTauioB 1 1B
—rpynmbl. X KHCIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA U THIPOJIU3.
IIpumeHeHue.

Menp cepebpo 3omoto. [IpupoaHbie pecypchl M HoOdy4deHHe. DIeKTpopadUHUPOBAHUE
MeaH. DJIEKTPOHHbIE KOHQUIYypallMd M XapaKTepHblE CTENEHU OKUCIeHUs. BzaumopelicTBue c
IIPOCTBIMU BEILLECTBAMM, BOJON KUCIOTAMH, LIAPCKOW BOJKOU U C OKUCIUTENISIMHU B IIPUCYTCTBUU
KOMILIEKCOOOpa3yIOLIUX JIUTaHI0B.

I"amorenuapl, OKCUIBI, THAPOKCUABI, COJIM U KOMIUIEKCHBIE COEIUHEHUS JIEMEHTOB 1B —
rpynmsl. MIX KHCIOTHO-OCHOBHBIE, OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA M TUIPOIIHU3.
[Tpumenenue. 1.52.Bonopon u ero nosnoxxkenue B Ileproanueckoii tabmune. CTpoeHHE MOJIEKYIT
(BC u MO). Ilpuponnsie pecypcbl U METOAbl MOJYYEHHUS M3 BOJbI, MPUPOJHOIO Tasza, U3
MPOMBILIUICHHBIX OTXO04OB W 1p. lIpumenenue. Bomopoa Kak anbTEpHATHUBHOE TOILIUBO,
BOJZIOPO/IHAS DHEPTETUKA.

DNEeKTpOHHOE CTpoeHHe, (QU3MYecKue U XuUMHUYeckue cBoiicTBa snemeHToB VIIA
rpymmsl. [Tpumenenne. Xumudeckoe crpoenue GropumoB XeFs, XeOF,.
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