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

1.1. Heasimu ocBOeHUs] TUCHMIIMHBI «OO0Imas XuMHs» SBISETCS (OPMUPOBAHUE
O00BEKTUBHOTO U IEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHPOBO33PECHHS; yIIIyOJIieHUE, pa3BUTHE U
CHUCTEMaTH3alusl XUMUYECKUX 3HAHUN, HEOOXOAMMBIX MPHU PEUICHUU MPAKTUYECKUX BOIPOCOB
Pa3HOr0 YPOBHS CIIOKHOCTH B X0/I€ BBIIIOJIHEHUS MPO(ecCHOHANBHBIX 3a/1a4 B 00J1aCTH HAy4YHO-
HCCJIEIOBATEILCKOM, MPOU3BOICTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOM JeSATEIbHOCTH

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«O01mas XuMus» 3HAaHWW, YMEHHH, HaBHIKOB W KOMITETCHIIMA MPH M3y4YE€HUU OOIIEHAYYHBIX U
CHEIMAIBHBIX JUCIHMILINH, a TAKXKE JIJIs pelIeHHUs MpoPeCCHOHATBHBIX 3a/1a4;

-(popMupoBaHUE HABHIKOB padOThI B XMMHUYECKOU J1abOpaTOpHH, MPOBEICHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3yJIbTaTOB SKCIIEPUMEHTA,

— 'OTOBHOCTb CTYACHTOB K OpraHU3aluU CaMOCTOSITEILHOMN ACATCIIbHOCTU OJIA pCIICHUS

IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/EHTOB K IOJb30BAaHHIO HMH(MOPMALMOHHBIMU cHcTeMaMu (ydeOHasd,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCIIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. YyeOHasa aucuuniuHa «O0mas XuMus» BKJIOYeHA B 00s3aTeNIbHBIA IepedyeHb
JUCIUIUINH 00s3aTeIbHOM dYacTh 00pa3oBaTEeNIbHON NporpamMmbl BHE 3aBUCHMOCTH OT €€
HarpaBjaeHHOCTH (mpoduiis). JucuumimHa peanu3yercs B COOTBETCTBHHM C TpPeOOBaHUSMU
®I'OC, OII BO u VII, no 1anHOMY HanpaBJIEHUIO [TOATOTOBKH.

JlucuuIuinHa OCHOBBIBaeTCS Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMHU CTYACHTaMH IpH
U3y4eHUH XUMHH, (PU3MKU U MAaTEeMaTHKHU B Kypce cpefHel MKoJbl. [ yCBOSHUs AMCHUIUINHBI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKOH TEPMUHOJIOTHEH; TOHUMATh CMBICIT XUMHYECKUX (OpMyIT
U CHUMBOJIOB, HMHJIEKCOB M KO3(Q(UIMEHTOB B XUMHUECKHMX YPaBHEHUSAX pEaKLUud; HMETh
IPEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHWH; MOHMMATh pa3inyuue
MEXIY XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHEe 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHH; UMETh HAaBbIKU PELICHHs] MPOCTEHIINX PACUETHBIX 3a/1a4.

Hucuumnuna «OO0mas XuMus» SBISETCS OCHOBOIOJAralomled s H3ydeHus psaa
OOIIeHAayYHBIX U CIENUATbHBIX TUCHMIUIMH, CBS3aHHbIX C xuMmued. I[Ipumepamu Takux
JUCLUIUINH SIBJIAIOTCS: «AHAIUTUYECKas XUMMsI», A€ HUCIOIb3YIOTCS YMEHUS W HAaBBIKH,
NOJyYeHHbIE CTYJEHTAaMHM TpU H3YYEeHUM OOIIeld XUMHM, pEIIeHUs pacyeTHBIX 3ajad,
YPaBHHUBAaHMSI  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMM METOAOM MOJypeakUuid u
c(OpMUPOBAHHBIE KOMIETEHIIMH B ONPEACICHUU BO3MOKHOCTH MPOTEKAHUS XUMHYECKHUX
nporueccoB. «O01as XUMuUs» ABISETCS TPEPEKBU3UTOM H3YyYEHUS TUCHUILIUHBI «Opranuyeckas
XUMUS», TaK Kak (pOpMHUpYeT KOMIIETEHIIMIO CTY/IEHTOB B 00JIaCTH CTpOEeHHs BemiecTBa. B kypce
HEOPraHMYEeCKON XMMUU 3aKJIaJbIBAOTCA OCHOBBI MIOHUMAHUS CYLUTHOCTH M BBISABICHUS IPUYUH
IPOTEKaHUs XUMMUYECKMX IIPOLECCOB, 4YTO B JabHEHMIIEM MCIOJIB3YyEeTCS IpH H3YyYEHUU
CHEIHUAJIbHBIX IJUCHMIUIMH, TaKUMX Kak «MarepuanoBeneHue», «XUMUYECKOE CONPOTHBIIEHUE
MaTepuaioBy», «TeXHOJIOrus KOHCTPYKIMOHHBIX MaTepUaIOBy, «KOMIO3UIIMOHHBIE MAaTEPUATIBI»
U JIp.

Pesynbratel 00y4eHHs, MONTy4YEeHHBbIE NPU OCBOCHHM AMCUUIUIMHBI, HEOOXOIUMBI IPU
U3y4EHUM CIEAYIOUMX AWCHUIUINH; «AHAJIUTHYECKas XuMus», «OpraHudyeckas XuMUS,
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«XHMMHYECKOE CONPOTHUBIICHUE MAaTEpHaIoB», «TeXHOIOTMA KOHCTPYKIMOHHBIX MaTEpHaJIOBY,
«KoMno3unuonHple Marepuanbl» U JIp. U MPH BBITOJHEHUH BBITYCKHOW KBAIM()UKALMOHHOM
paboTHI.

OCOOCHHOCTBIO JIMCUMIUIMHBI SIBISIETCS MPOBEICHHE JIaOOpaTOPHBIX padoT, dYTO
MO3BOJISIET MPUOOPECTU CTYACHTaM YMEHHs paboTaTh ¢ XUMHUUYECKUMH peareHTaMu, MOCyIou U
npubopaMy, OCYHIECTBIATh XUMMUYECKHH SKCHEPUMEHT W NPOBOAUTH IEPBUYHBIE Hay4YHbIE
uccienoBanus. B maGopaTopHble paboThl BBEACHBI 3JIEMEHTHI, IIOBBIIIAIOIINE HHTEPEC
CTYACHTOB K HUM M HUX IIO3HaBaTelIbHYIO aKTUBHOCTh. B pabote "OmnpeneneHue TemioBOro
s¢¢exra peakuun" TEMIOEMKOCTh KaJIOpUMETpa ONpPEeseTcs METOJUYECKH 0ojiee rpaMoTHO,
YeM 3TO ONHMCAaHO BO BCEX Ja0OpPATOPHBIX MpPaKTUKyMax, a B padore "CKOpPOCTh XMMHYECKOU
peakuuu", NOMHMMO Ka4e€CTBEHHBIX 3aBHCHUMOCTEM CKOpPOCTM pEakUMM OT KOHLEHTpaluu
peareHToB W TeMIIepaTypbl, CTYIACHTHI  pE3yJbTaThl OJKCIIEPHUMEHTa 00padaThIBarOT
KOJIMYECTBEHHO M BBIYMCIIOT JHEPTUI0 aKTUBALMM M KWHETHYECKUM MOpPsNOK peakuuu. s
IOBBIILICHUS] TO3HABATEIHOM aKTHUBHOCTH CTYJIEHTOB M NPUOOPETEHHs MMM MEpPBUYHBIX
HaBBIKOB HAy4YHOI'O HCCIIEOBaHMs, B 3TH KJaccudyeckue jabopaTOpHble pabOThl BBEJCHbI
3JIEMEHTBl HAYy4YHOT'O HCCIIEJ0BaHMs, KaK-TO: a) CaMOCTOSATENIBHO MOA00paTh pPEaKTUBBI JUIS
IPOBEIEHUS TOW WM HHOW peakuuu; O0) OOBACHUTH NPOTEKAHUE OJHOW peakUuuu U He
IIPOTEKaHWEe IPYroi, Ha MEepBBIA B3IVIAJ OJOOHOM, pPeakiuH; B) IpelcKa3aTb INPAKTHUUECKOE
3HaYCHHUE TOW WM MHOW PEaKInH, COMPOBOXKIAIOMICHCS HEOOBIYHBIM YPPEKTOM, H T.JI.

PaGouas mnporpamma aucuuiuiHbl «OOmas XuMUS» U HHBAJIUAOB W JIMIl C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0pOBbsl  pa3padaTbiBaeTCsi HMHJIMBUIAYaJbHO C YYETOM
0cO0EHHOCTEM MCUXO(PU3MUECKOTO Pa3BUTHUS, WHAMBHMYaTbHBIX BO3MOXKHOCTEH M COCTOSIHUS
3/10pOBbsI TAKUX O0YUYaAIOIIUXCS.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHus: AMCUUIIINHBI (MOY 1) «O0IIas XUMUS» HaIlpaBJIEH Ha!

- (hopmupoBaHue 2EMEHTOB cienyronmx kommneteHui B coorserctBun ¢ OINOIT BO no
HaIpaBJIeHUI0 TOArOTOBKH (crienuanbHocTH) 22.03.01 «MatepuanoBeneHue M TEXHOJOTUU
MaTepuaioBy.

a) oomenpodeccuonansubix (OIIK): OITK-1.

Taobnuya 1- @opmuposanue KomnemeHyuit OUCYUNIUHAMU

Haumenoeanue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanus KomnemeHyuii OUCYUNIUHAMU
KOMRemenyuio
CcO8MeCHmHO

OIIK-1 1 2 3 4 5 6 7 8

OO01mas xumus v
(b1.b.8.1)

OpFaHI/I‘IeCKaH XUMUA
(51.5.8.2)

WNmxenepHas rpapuka v
(b1.5.10)

Ilepenoc snepruu u
MaccChl, OCHOBBI v
TEIUIOTEXHUKH U




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KomMnemenyuio
COBMECHHO

Cemecmpyl, popmuposanus KomnemeHyuil OUCYUNIUHAMU

OIIK-1

A3POTHIPOANHAMHUKI
(b1.5.12)

®dusnka (b1.5.13)

AHnanutnaeckas
xumus (b1.6.15)

Teopust MexaHU3MOB U
mamvH (b1.5.16)

Xumuueckoe
COTIPOTHUBIICHHE
metamios (b1.5.22)

3H€KTpOTCXHI/IKa nu
JJICKTPOHUKA
(51.5.31)

Mexannka
MaTepHalOB
(b1..36.1)

OCHOBBI
KOHCTPYUPOBAHHUS
(51..36.2)

Maremaruka (b.1.5.6)

IToaroroska x
MpOoIIeIype 3alIUTHl H
samuta BKP (B3.J1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemuix pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX C NIAAHUPYEMbIMU Pe3YTbMaAmamu 0C60eHUA

Kox v nanmenoBanue

OueHo4YHbIE CPeICcTBA

Koa n
HHAUKATOpPAa <
HanMeHOBaHUe IlOCTI/l)KeHEﬂ Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpome:kyTOoOUHOM
KOMIIETCHIIUHN KOHTPOJIA arTrecranmumu
KOMIIETCHIINHN
BJIAJETH:
YMETb:
- pusuko-
- MICTIOJIB30BATH
MaTeMaTHYECKUM
MaTeMATHIECKHE METOIbI - Kontpomnsaeie
. anmnapaTtoM pacueTHO-
3HATH: B TEXHUYECKUX BOMPOCHI K
i TEOPETUYECKUX METOJIOB
HOIIK-1.1 Ilonvzyemcs - BOSMOJKHOCTH HPUIOKCHHAX, JUTS M3ydeHnus ceojicts | OTYETaM 110
Memodamu kavecmeennozo | COBPEMCHHBIX HCHOJIBE30BATH JUL BELLIECTB 1 IPOLEccoB ¢ | J1A00PaTOpHBIM
MaTEeMATHYECKUX PELIEHHs IPUKIIAIHBIX
U KOIU4eCcmeeHH020 UX yYacTHEM; pabotam
) METOIOB 3a/1a4 OCHOBHbIE - OCHOBHBIMH TIDHEMAMH | - 3aianus K
MOOEIUpOSAHUAL OCHOGHBIX MOJIENTUPOBAHUS U busnueckue u P — p a
€CMECMEEHHORAY I HbLX IKCIIEPUMEHTAIBHOTO XUMHYECKHE 3aKOHBI 1 3K£ne IMCHTATEHEIX [HMCEMEHHBIM
3aKOHO6 HCCIIeI0OBaHNs (PU3NKO- | TTIOHATHS; p KOHTPOJIEHBIM
OIIK-1. Cnocoben JAHHBIX MPUKIAIHBIMA 6
XHUMHYECKHUX IPOLIECCOB | - BHIIOJHATE PACYETHI C IDOrDAMMHBIMHA paooTaM 1o B
pemarts 3a1auu 3 HCIIONB30BAHMEM CpeﬂrETBaMH ; paszenam OIIPOCHI I
npogecCHOHANBHOMI SKCTIEPHMEHTATBHBIX 1 cpe;[CTBaMpr MUCEMEHHOTO
JACATCIBbHOCTH, CIIPaBOYHBIX JAHHBIX p . JK3aM€Ha
KOMITBIOTEPHO# TpaduKu
TIPUMEHSIS] METOIBI BIAJIETE (30 6uszeToB)
MOJICITUPOBAHHS, . A . Bomnpocsr s
MaTeMaTHIECKOTO 3HAT: - mnoparieii 0 CTHOTO
- OCHOBHBIE [IOHSTHS U HA3HAYEHUH U 00NACTIX 5 Y
aHajiisa, byHIaMeHTaIbHBIE YMETb: MHMEHEHNS OCHOBHEX |y pre cobecesiosanns Ha
€CTECTBEHHOHAYYHBIE 3AKOHBI XUMUH; CMCTeMa} soonar, | XMMHUCCKHX BetmecTs dK3aMeHe: OUIIeThI
1 O0IIEMHKCHEPHBIE - TEOPETHYECKHE OCHOBBL | 0 OBaTI]i) UX COEIUHEHMIA; BOIIPOCHI K (30 6umneros)
SHAHMS HOIIR-1.2. lpumensem o6ux sakonoMepHocTeit | - HLT:TH nnmeci | - METOAaMH oGpadoTi oT4eTaM 110
Memoovl MPOTEKAHHS XUMHUYECKHX I; KCEC MCHTOR Ppe3yibTaToB 11abopaTOpHBIM
mamemamuiecKkozo peaKkuuii, XUMHYECKOH Ha6J‘IKI:ﬂeHI/II71 ’ 3KCIIEpPUMEHTA; pabortam
AHAU3A, NPUHSMbLE 6 TEPMOIMHAMHKH, H3MepeHuii; ’ - HEKOTOPBIMH - 3amaHus K
ecmecmeeHHOHAYYHbIX U KWHCTUKU U KaTaju3a, _ BbIl’lOJ‘lHS[T’b pacueTH ¢ SKCNIEPUMEHTAIIbHBIMHA IIUCbMEHHBIM
UHIICEHEPHBIX 00NACMAX SJICKTPOXMMUIECKIX HCTIONB30BAHMEM MCTOAUKAMH KOHTPOJIbHBIM
POLIECCOB; TEXHHUKOI
POt ’ 9KCIIEPUMEHTAITBHBIX U . paboTtam 1o
- BO3MOKHOCTH MCCIIEJOBAHMH
CIIPABOYHBIX JAHHBIX paszenam
COBPEMEHHBIX METOJIOB npoTeKaHus HU3MKO-
(bU3UKO-XUMHYECKOTO XHUMUYECKHX

aHajr3a

IpOLECCOB, HABbIKAMU
N3MEPCHUSI OCHOBHBIX




Koan
HAaHMEHOBaHHUeE
KOMIIETeHIINH

Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

HHAUKATOpAa o
O —— Ili1anupyemMble pe3y/ibTaThl 00y4eHHUs M0 JUCHUILIHHE Texyuiero IIpome:kyTOoOUHOM
KOHTPOJIH aTreCcranmmu
KOMIIETCHIINHN
(hUBUKO-XUMHYECKUX
apaMeTpoB
- KontpomnsHsle
BJIA ZIETB.’ BOIPOCHI K
3HATB: YMETD: , OTYETaM 110
HOIIK-1.3. Ilpumensem 6 . - MCIIONB30BATD IS “MCTO/IMKOH pacycTa
- TEOPETHYECKHE npocTeifimx GusnKo- 71a00paTOPHBIM
peuwtenuu peLIeHHsT IPUKIIaIHBIX
OCHOBBI O0IITHX XUMHAYECKUX pa60TaM
npogpeccuoHanbHbIX 3a0ay . 3a/1a4 OCHOBHBIE
3aKOHOMEPHOCTEMN HPOLIECCOB € - 3amaHus K
ecmecmeeHHOHAYYHble U (usnueckue u
IMPpOTECKaHUA q)HBI/IKO‘ XHMUYECKIE 3aKOHBI NPUMECHCHUEM IIMCBbMCHHBIM
UHJICEHEPHble SHAHUA XUMHHCCKHX TIPOLECCOB |~ CTIPABOYHOM KOHTPOJIbHBIM
JIUTEPATypPhL paGoTam 110

pazaciaMm




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO6mast Tpyao€MKOCTh AUCHUIUIMHBI cocTaBisier 10 3aueTHpix enuuui, 360 yacos,
pacrpeziefieHue 4acoB 10 BUJaM paboT ceMecTpaM IpeCcTaBiIeHo B Tabmuie 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpam

Bua yueOHo# padboThl

Tp

TOEMKOCTH B Yac

Bcero
JacoB

B T1.4. mo cemecTpam

1 cem

| 2 cem

(I)OpMaT HU3YyYCHUA TUCHUIIIINHBI

C UCII0JIb30BaHUEM DJIEMEHTOB
AJIEKTPOHHOI0 00y4eHus

OO0mast Tpy10éMKOCTb IMCIUILIMHBI 10 Y4€OHOMY IUIaHY 360 180 180
1. KourakTHas padora: 128 64 64
1.1. AyauTtopHasi paGoTa, B TOM YHCJI€: 118 59 59
3aHsTUs JeKnoHHoro Tuna (JI) 50 25 25
3aHsTUs ceMuHapcekoro tuna (I13-cemunapel, npakTH4ecKue

3aHATHUS U D)

naboparopasie padboTs (JIP) 68 34 34
1.2. BHeayauTopHasi, B TOM 4HCJe 10 5 5
KypcoBast padora (mpoekt) (KP/KII) (koHCynbTanINs, 3a1KTa)

TEKYLIHI KOHTPOJIb, KOHCYJIbTALIMH 110 TUCIHIIIIMHE 6 3 3
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA) 4 2 2
2. CamocTosiTeabHast padora (CPC) 142 62 80
pedepar/acce (MOATOTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroka)

KOHTpOJIbHast paboTa 72 36 36
kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOATEIIbHOE U3yUYEHHE Pa3/IesioB, CAMOIIOArOTOBKA (POpaboTKa n

MOBTOPEHHE JIEKIIMOHHOTO MaTepralla i MaTeprana ydeOHUKOB U Y4eOHBIX 70 26 44
HOCO6Hﬁ, IOAroTOBKA K J'Ia60paT0pHBIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM N T.IL.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) 90 54 36




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taobnuya 4 -Coodepircanue oucyuniunsl, CmpyKmypupoeanHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsie K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) TR = @ HaumenoBanue Peanuzanus HaumenoBanue
pe3yJIbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOro0
OCBOEHMS: o [ o|lE8e|l58F AKTHBHBIX H IIpakTHYecKOi DJ1eKTPOHHOI 0
xox YK; OIIK; TIK HaumenoBanue pa3aesioB, TeM e 2 s § ?i E E é Bug CPC MHTEPAKTHBHBIX T Kypea
W HHANKATOPBI 5 E é z E § & (93 o0pa3oBaTelJbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
JI0CTHKEHUSA g §§ E o § l§ = Te)mo.m)rm7112 gacax) gacax)
KOMIIeTeHIH i S | g e =80 =
1 CEMECTP
Pa3nen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMHUHN
IIOArOTOBKA K JICKIIUAM HGKHHH-OG”I)S[CHGHHC C
Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI 1 1 1.2 (cr. 5-30); 2.1 (cr.8- YaCTUIHBIM
XUMUU 15) npUBJIeYeHHEM (HOPMEI
IICKycchH, Oecenbl
JlaGopaTopuas padora Ne 1.1
o noAroroska k JIP
Omnpenenenre SKBUBAJICHTHON MacChl 1 1
OIIK-1 [3.1] cp. 3-35
VOIK-1.1 MeTania
WOIIK-1.2 JlaGopaTopHas padora Ne 1;2 HOIoTonKa 1 JIP
WOIIK-1.3 OmnpezeneHne SKBUBAJICHTHOW MacChl 1 1 [3.1] ctp. 35-38
KapOOHaTa KaJbIIHsI
o(opMIIEHHE OTYETOB
I10 pe3yJibTaTaM
JlabopaTtopHas padora Ne 1.3 Cnaua 1 1 1a6opaTOpHBIX paboT KOIOKBIYM
otyetoB. KontpomnsHas pabora [3.1] crp.33-38, y
noaroroska k KP [3.1]
ctp.3-33
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Bunel yueonoi padoTsl

Ilnanupyemble Konraxrnas
(KOHTpoOJIHpYyeMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOEHMS: HaHMeHOBARNE PA3XesI0B. TeM D) 2 9 E g E D I AKTHBHBIX H IIpakru4eckoii DJIEKTPOHHOI 0
xox YK; OIIK; IIK pasi ’ o E‘ g F g E‘ G" e MHTEPAKTHUBHBIX NOArOTOBKH Kypca
= = F 5| F
M MHAUKATOPBI = =l =E| 3 E ?3 06pa3OBaTeJ'll>li[;>lX (TpyaoeMKocTh B (prnoeMK(;le, B
2. N
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Boinonnenue
CamocrosiTeJbHas paﬁoTa mno nomamrHux KP
ocBoenmio 1 paznena: 2 [3.1] ctp. 24-33 (10
AOMAIIHAS KOHTPOJIbHas padora BBIOOPY
TIPeTo1aBaTes)
Hroro mo 1 paznery 1 3 6
Pazgen 2 Xummyeckast TepMOJMHAMHUKA
Tema 2.1 OCHOBHBIC MTOJIOKEHUS, JeKIUs-00bACHEHHE ¢
v IOJArOTOBKA K JICKIIUAM
SIEMEHTHI XMMHYECKOH TEPMOIMHAMUKI A 1 “1aCTHHBIM
2 1 1.2 (ct. 5-30); 2.1 (eT.8- | npuBneuennem popmbl
U TeTUIOBBIE 3(P(PEKTH XUMHIESCKIX 15) p
v JUCKYCCHH, OCCEIbI
peaxmmit
JlaGopaTopHas paGora Ne 2.1
0 2 2 moaroToBka k JIP
MpeeleHre TETUIOTHl PACTBOPEHUS U
belt PacTBop [3.2] ctp. 40-42
TCILIOTHI THAPAaTAIlU
OIK-1 Aiparall
HNOIIK-1.1 Tema 2.2 Outponus. CBs3b
HOIIK-1.2 TEPMOAUHAMUYECKUX [1apaMETPOB C
IIOATOTOBKA K JICKIIUAM MopaennpoBaHue
MOIIK-1.3 HanpaslieHUe U PabOuYUMHU A . A
2 2 2 1.2 (ct. 5-30); 2.1 TPOM3BOCTBECHHBIX
TeEMIIEpATypaMu XUMHUYCCKUX ITPOLECCOB (CT 8-15) MPOLECCOB 1 cmyauuﬁ
1 (Ga30BbIX mepexo/10B. Pemenne 3agayd
o pasfeny 2
JlaGopaTopHas paGora Ne 2.2 1 5 noArotoska k JIP
OnpeneneHre TEIUIOTHl HERTPaTU3auu [3.2] ctp. 43-44
OPOPMIICHHUE OTYETOB
JladopaTopHasi padota Ne 2.3 Cnaua bop
2 2 0 pe3yJIbTaTaM
otuetoB. KontponbHas padora
nabopaTopHBIX paboT
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
abora =
pe3yabTaThl P E E HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
oo .
OCBOCHMSL: 7 & ":f ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
anMeHOBaHHe pa3aeioB, TEM ] =] S| = -
xon YK; OIK; K pa3si > 5 | & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- || 55 &
H HHIHKATOPBI = = E E S5 = 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| EE|l 2o L 12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeH M = l% = é‘ 5| © =
[3.2] crp.40-44,
noxaroroska k KP [3.3]
ctp.3-9
Boinonnenue
CamocrosiTesibHasi padoTa no nomamHux KP
OCBOEHHIO 2 pa3ziesia: 3 [3.3] crp. 3-9 (0
JAOMAIIHAS KOHTPOJIbHAasi padoTa BLIOODY
TIPeTo1aBaTeis)
Hroro no 2 pa3zgeny 4 7 12
Pa3ngen 3 KuneTrka XUMHYIECKHIX TIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
v o IIOArOTOBKA K JICKIIUAM
XUMHYCCKOU KMHCTUKHU. 3aKOH JCHUCTBUS
2 3 1.2 (cT. 5-30); 2.1 (cT.8-
Macc ¥ SHEPTHUs aKTUBAIlUU Tpoliecca. 15)
CraguiHOCTh U MOPSIOK PeaKIuH
Tema 3.2 CKkopoCTb XUMHUYECKUX
o MOJTrOTOBKA K JIEKIIUSAM MopnenupoBanue
peakuuii. XUMHYECKOE PaBHOBECHE.
OIIK-1 B 2 3 1.2 (ct. 5-30); 2.1 (c1.8- HPOU3BOICTBEHHBIX
JIUSTHUE TEMITEPaTyphl Ha CK Tb N
HOIIK-1.1 ev cpatyp CKopoc 15) MPOLIECCOB M CHTYAIHii
MOMK-1.2 XUMHUYECKON peaKIuu
UOIIK-1.3 JlaGopaTopHas paGora Ne 3.1
CKOPOCTh XHMHUYECKHUX PEaKITHH.
X B 2 2 rnojaroroska k JIP
MMUYECKOe paBHOBecHe. BiusiHue
p 5 [3.4] ctp. 3-17, 33-37
TEMIIEPATYpPhl Ha CKOPOCTh XUMHUYECKOMN
peakuu
IIOAT0OTOBKA K JICKIITUAM
Tema 3.3 Karanurnueckne peakivm.
! pe 2 1| 1.2 (cr. 5-30); 2.1 (cr.8-
T'OMOTeHHBIH 1 TeTepOTreHHBINH KaTaan3 15)
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon VK OIIK; [K HanmeHoBaHue pa3aesioB, TeM s 2 g § gi E E> Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI Eh g é 2 E § & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JTOCTHKEHHUSI g é" l§ E E § l§ = TeXHo.Homﬁl2 gacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JladoparTopHasi padora Ne 3.2 Pemenue noaroroeka k KP
3a1a4 no Teme 3. Caaya OTYETOB 4 4 [3.4] crp. 3-17, [3.3]
KoHnTtponbHas pabota crp. 10-31
Brimonsenue
CamocrosiTejibHasi padora no nomarnanx KP
OCBOEHHIO 3 pa3jeJia: 3 [3.4] ctp. 23-33 (10
AOMALIHAS KOHTPOJbHAas padoTa BBIOOPY
TIpenoaBaTes)
Hroro no 3 pasneny 6 6 15
Pa3nen 4 PacTBOpEI AJIEKTPOIUTOB
Tema 4.1 [lucriepcHBIE CHCTEMBI. MOATOTOBKA K JIEKIHAM
PacTBOpBI HERNEKTPOIUTOB. 3aKOHBI 1 1 1.2 (ct. 5-30); 2.1 (c1.8-
Paynst. OcMOC M OCMOTHYECKOE 15)
JIaBJICHHE
JladopaTopnasi pa6ora Ne 4.1 CriocoOb1
OIIK-1 BBIPAKEHUS] KOHLIEHTPALMM. 4 1 moaroToBka K JIP
MNOTIK-1.1 IIpuroToBiieHue pacTBopa 3aJlaHHOM [3.1] cp. 46-53
WOIIK-1.2 KoHIeHTpaluu. JlJaboparopras pabota
MOIIK-1.3 Tema 4.2 PacTBOpPHI SIEKTPOIIUTOB. TOICOTOBKA K JIEKITHIM TeKIpA-00LACHEHHE 0
OCHOBHBIE XapaKTEPUCTUKH 2 1 1.2 (cr. 5-30); 2.1 (cr.8- HACTIABIM
TpHUBJIEYCHUEM (HOPMBI
JIEKTPOIMTOB. Peakius cpepl 15) JCKyCoHH, Gecer
JlaGopaTopHas paGora Ne 4.2
Jlaboparopras paboTa paBHOBECHS B » 1 noarotoska k JIP
pacTBopax 3JeKTpoanuToB. Pemenne [3.5] crp. 26-32
3amaq

13




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl N E E o HCIIOJBb3YEeMBbIX B pPaMKax 5 paspaﬁoTannoro
OCBOCHMSL: HauMeHOBANNE PATICIOB, TeM 9 E 2 E D) E 2 ?i Bun CEC AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
xox YK; OIIK; IIK = o) =g 7| B E‘ 3) HHTEPAKTHBHBIX MOArOTOBKHU Kypca
U HHAHKATOPBI = g E 2 E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHOJIOFI/IﬁlZ Jacax) 13 qacax)14
KOMIIeTeH M = l% = é‘ 5| © =
Tema 4.3 ['ereporenHoe paBHOBecUE B
pacTBOpax dIEKTPOJIUTOB. TTOATOTOBKA K JCICLIAM
1 1 1.2 (ct. 5-30); 2.1 (cT.8-
PactBOpUMOCTB U IIPOU3BENCHUE 15)
PacTBOPUMOCTH.
IIOArOTOBKA K JICKIIUAM
Tema 4.4 ['unponus coneit 1 1 1.2 (cr. 5-30); 2.1 (cr.8-
15)
IIOArOTOBKA K JICKIIUAM
Tema 4.5 OKuCIHTEIBHO- » 1 1.22[(“ 5-30); 2.1LECT.8-
BOCCTAaHOBUTEIILHBIC PEAKIHH 15)
JladopaTopHas padora Ne 4.3
Jlaboparopnas pabota «OKHCIUTENBHO- » 1 noarotoska k JIP
BOCCTAHOBUTEIBHBIE PEAKLIUN. [3.6] cTp. 3-35
Pemenue 3agau
JlabopaTopHasi pabora Ne 4.4 Perienue
3a1a4d no teMme 4. Caada oT4eTOB 4 3 I[I; ?;0;:1; f 4KP
KontponbHas pabdora
BBIIIOJIHCHUC
CamocTosiTeJibHasi padoTa nmo nomarraux KP
ocBOeHMI0 4 pa3nea: 4 [3.7] cTp. 2-14 (no
JAOMAIIHAS KOHTPOJIbHAs padoTa BLIOODY
NPEero1aBaTeis)
Hroro no 4 pa3neny 7 12 15
OIIK-1 Pazgen 5 Onexrpoxumusi. Kopposwust u 3ammTa MEeTamioB
HOIIK-1.1 HOArOTOBKA K JIEKIMAM Mogenuposanue
NOIIK-1.2 Tema 5.1 Xumitaeckue HCTOUHMKH TOKA 1 2 1.2ﬂ( cr. 5-30); 2.1u HpOI/II;BonIZTBeHHLIX
HOIIK-1.3 (rabBaHIECKHE HNEMEHTBI, (cr.8-15) MIPOLIECCOB M CHTYalUi
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; IIK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 ® m HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
P g HCMO0JIb3yeMbIX B paMKax pa3pab6oTanHoro
Qo 9 o
& ":f ol 2| 5 EF AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < S| 2 S| = 2 < Bug CPC
= 25|87 850 HHTEPAKTHBHBIX TOATOTOBKH Kypca
-~ =) - -
= = E S5 s B 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= |&5|Es| s8¢ .12 13 14
£ 8¢ % Z2S TEXHOJIOT Hi gyacax) gyacax)
= R o &S| O &
SIS
AKKyMYJISITOPBI, TOTUTUBHBIC 3JICMCHTHI)
U IpUHIUIE! uX pabotsl. DJIC u
ANEKTPUYECKast EMKOCTh XUMUYECKHUX
HMCTOYHUKOB TOKA
Tema 5.2 DnexTpoHbII MOTEHIHAT.
o IIOArOTOBKA K JICKIIUAM
Bonopoanslii anextpoa. YpaBHeHue A .
: 1 1 1.2 (er. 5-30); 2.1
Hepncra. Pan nanpsoxeHuit MeTamios. (c1.8-15)
Pa3HOBUIHOCTE 3JEKTPOIOB
JlaGopaTopHuas pa6ora Ne 5.1
«[ampBaHMYECKUE FIIEMEHTEY, »
IOJAroTOBKA K
«DIEKTPONIN3 C PACTBOPUMBIMU H 3 4 [3.8] cTp. 36-48
.8] ctp. 36-
HEPACTBOPUMBIMU aHOJaMMy. Perienne
3a1a4
Tema 5.3 DneKkTpoau3 paciaaBoB U HOJrOTOBKA K JIEKIUSAM
BOJHBIX PACTBOPOB C PACTBOPUMBIMU U 2 1 1.2 (cr. 5-30); 2.1
MHEPTHBIMH 3JIEKTPOIAMH (ct.8-15)
Tema 5.4 3axons! Dapagest.
IIOATOTOBKA K JICKIIUAM
Hanpspxenne paznoxenus. Beixon mo A !
. 1 1 1.2 (cr. 5-30); 2.1
TOKY. HAIPSKCHN KTPOIHBIX
oky. [lepeHamnpspKeHHE IEKTPOT (c1.8-15)
MPOIIECCOB
Tema 5.5 OcHOBHbIC BHIbI KOPPO3UH MOJI'OTOBKA K JICKLIMSM MopnenupoBanue
T ) o 1 1 1.2 (cr. 5-30); 2.1 MIPOM3BOJICTBEHHBIX
UIIBI K MOHHBIX pa3pyIICHUHA .
Oppo3Ho paspytie (cr.8-15) MIPOIIECCOB M CUTYaIHit
Tema 5.6 Xummueckuii n [OArOTOBKA K JICKLIUSIM
3NIEKTPOXUMHUYECKUNA MEXaHU3MBbI 1 1 1.2 (cr.5-30); 2.1
KOppo3uH MeTamwioB. Kopposus ¢ (cr.8-15)
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Bunel yueonoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® a HaumenoBanue Peanuzanus HaumeHnoBanue
abora
pe3yJbTaThl . % E o HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOCHMA: o & E ol 2| 5 EF AKTHBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
aHMEHOBaHHUE Pa3iejioB, TEM s ] s 2
Kxox YK; OIIK; IIK €Ho € PAFICIIOB, T€ = Z = § = E E‘ o Bun CPC MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- | &L -
M MHAUKATOPBI = =l 2 S| 5 = 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= - C o .12
JOCTHKEHUsI % §L§ = = § = = TEXHOJIOTHil Jacax) yacax)
KOMIIeTeHIU i B |8 &80 =
= =
BOJOPOJHON U KUCIOPOJHOU
nenonspusanueid. Metoas! 3alIUThI
METaJIJIOB OT KOPPO3HUH
JladopaTopnasi pabora Ne 5.2 Pemenue
noaroroska k KP
3a1a4 no Teme 5. Caaya oT4eTOB 3 4
[3.8] cp. 3-36
KonTtponsHas pabora
Brmonaenne
CamocTosiTesibHasi padoTa no noMamHux KP
0CBOEHMIO 5 pa3iena: 2 [3.8] cTp.3-36 (0
AOMAIIHAS KOHTPOJIbHasi padora BBIOOPY
TIPeTo1aBaTeis)
HTtoro mo 5 pazuery 7 6 17
HUTOI'O 3A CEMECTP 25 | 68 62
2 CEMECTP
Pa3nen 1 Teopus ctpoenns aToMoB U [leproandecknii 3aKoH
MMOATrOTOBKA K JICKIIUAM HeKLIHﬂ-OG’bS[CHeHHC C
OIIK-1. Tema 1.1 Teopus cTpoeHust aTomMa ) 5 [2.2] (cT. 16-63); 2.1 YaCTUYHBIM
NOTK-1.1 BOJIOPO/JIa U CIIEKTPHI aTOMOB (ct.8-15) npuBjeYeHreEM HOPMBI
' HCKYCCHH, Oecesl
MOIIK-1.2 ARy A
WOIIK-1.3 JlaGopaTopHuas pa6ora Ne 1.1 Pemenue 5 3 MOATOTOBKA K 3aHSATHIO
3a71a4 110 CTPOCHUIO aTOMa [3.9] ctp. 3-6
IIOAT0TOBKA K JICKIIUAM
Tema 1.2 MHOT03J€KTPOHHBIE ATOMBI 2 3 1.2 (cT. 5-30); 2.1 (c1.8-
15)
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) aBora ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThl P % E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
OCBOCHMSL: 7 & ":f ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
] ] -
ko1 VK; OIIK; IIK AUMEHOBAHHE PALEIOB, TEM 5 | E 8 § = E E‘ ) Bun CPC HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
- o ; o
M MHAUKATOPBI = =l E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= EE|l 8¢ .12 1 14
IOCTHKEHHUS 5 é" S § E § S =~ TEXHOJIOT Ui gacax) 3 gacax)
KOMIIETEHIH i = |SE&| S8 0~a
umii = = °
JlaboparopHnas pagora Ne 1.2 Perenue TOATOTOBKA K 3AWATHIO
. [3.9] cTp. 3-6,
3amad Ha [lepronndeckuii 3aK0H UM. 4 4 KomnokBuym
noaroroska k KP
J.1. Mengneneesa. KorrponsHas padota [3.10] ctp. 4-16
JICKIHA-00BACHEHHUE C
Tema 1.3 [lepuoguueckuii 3aKOH UM HMOATOTOBIA K JCIKLIM YaCTUYHBIM
) ' 1 2 1.2 (ct. 5-30); 2.1 (cr.8-
J.N. Menneneesa 15) TIPUBJICUYCHUEM (HOPMBI
JUCKYCCUH, GCCGZ[BI
Brinonnenue
CamocTrosiTesibHasi padoTa no noMamHux KP
ocBoenmio 1 pazgena: 5 [3.9] ctp.3-34 (0
JAOMAIIHAS KOHTPOJIbHAasI padoTa BLIOODY
TIPeTo1aBaTeis)
Hroro no 1 pazneny 5 6 22
Paznen 2 Xumudeckas CBA3b U CTPOCHHE MOJIEKYI
Tema 2.1 XuMudeckas CBSI3b U CTPOSHHE MOATOTOBKA K JICKIIUSIM
MoJieKy. MeTox MOIeKyIspHBIX 7 15 [2.1] (cT. 49-85); [2.2]
OIK-1 opOuTanei (ctp. 69-150)
HNOIIK-1.1 JlaGopaTopHuas pa6ora Ne 2.1 Pemenue
NOIIK-1.2 3aJa4 110 XHMHUYECKOH CBSI3H U 4 8 noaroroska Kk KP
MOIIK-1.3 cTpoeHHIo MoneKyi. KorrponsHas [3.11] cp. 3-33
pabota
IIOArOTOBKA K JICKIUAM
Tema 2.2 MexxMoneKysipHble
5 YIEp 1 2 | 1.2 (cr. 5-30); 2.1 (cr.8-
B3aUMOJICHCTBUS 15)
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) aBora ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI p % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: H D) ":f o | = g 5 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
anMeHOBaHHe Pa3esioB, T 2
ko1 VK; OIIK; IIK Pa31ET0B, TEM 5 | E 8 § = E E‘ ) Bun CPC HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
- | &5 -
H HHIHKATOPBI = =l 2 E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = =)
JIOCTHKeHUS % §§ = = § S = TeXHOJIOFI/IﬁlZ Jacax) 13 qacax)14
KOMIIETeH M S S é‘ 3O &
IIOArOTOBKA K JICKIIUAM
Tema 2.3 KommiekcHble coeTUHEHUSI 4 8 [2.1] (cr.1-170), [2.2]
(ctp. 154-201)
JlaGopaTopHas pa6ora Ne 2.2
«KomMrekcHble COeAMHEHUS IS S- U P- 2 3 mozroToska k JIP
A A P [3.12] crp. 3-29, 36-41
METaJUIOBY
JladopaTopnas padora Ne 2.3
«KomriekcHble coearHeHus st d— 2 5 MOJrOTORKa K JIP
A . [3.12] ctp. 3-29, 36-41
METaJJIOBY
JlaGopaTopHnas paGora Ne 2.4 Cnaua 4 4 noaroroska k KP
otyetoB. KoHTponpHas pabora [3.12] cTp. 3-35
BBIIIOJTHCHHEC
CamocTosiTesibHasi padoTa no noMamHux KP
OCBOEHHIO 2 pa3mesia: 6 [3.12] crp. 3-35 (0
AOMAIIHAS KOHTPOJIbHasi padoTa BBIOOPY
NPEero/1aBaTeis)
Hroro no 2 pasnesry 12 12 51
Pazngen 3 Xumus 371€MEHTOB
Tema 3.1 Xumus S-351eMeHTOB (T10 MOAITOTOBIA K JICKILHAM
rpymman) ( 2 1 1.2 (cr. 5-30); 2.1
M
OTIK-1 124 (cr.8-15)
HNOIIK-1.1 JlaGopaTopHuas padora Ne 3.1 s- 4 1 noarortoska k JIP
MOIIK-1.2 ayieMeHThI 1 1 2 rpymnmn [3.13] cTp. 3-10
HOIIK-1.3
Tema 3.2 Xumus p-371€eMeHTOB (110 TTOATOTOBKA K JCILIM
2 1 1.2 (cr. 5-30); 2.1 (ct.8-
Tpymnmnam) 15)
JladopaTopHast pabota Ne 3.2 p — 4 1 noarotoska k JIP
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Bunel yueonoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOro
OCBOCHMS: HanMeHOBANNE DASICIOR. TeM D) ":f 9 s g E D I AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
xox YK; OIIK; IIK pasi ’ = E‘ = § 5 g E‘ G" I HHTEPAKTHBHBIX MOATrOTOBKH Kypca
M HHIHKATOPBI = = E £ 2|5 = 6 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
= =N =) .
JIOCTHKeHUS % §§ = = § S = TeXHo.Horlml2 Jacax) 13 qacax)14
N 280
KOMIIeTeHI Ui = l% &lES
anemenTs! |11 — VII rpynn [3.13] ctp. 11-29
HOATOTOBKA K KM JIEKIUSI-00BSICHEHNE C
Tema 3.3 Xumus d-smemeHToB (1o
( 1 1 1.2 (cr. 5-30); 2.1 (c1.8- HACTITTEM
rpymnmam) 15) IpUBJICYCHUEM (HOPMBI
IICKyccuu, Oecenbl
JladoparTopHasi padora Ne 3.4 «Xumus 4 1 HOAroToBKa K JIP
Maprasia 1 Xxpoma» [3.13] ctp. 30-38
JladoparTopnasi padora Ne 3.5 Cnaua 4 1 otopMIIeHHE OTIETOB
OTYETOB JIP [3.13] ctp. 3-51
Hroro no 3 pasneay 5 16 7
HUTOTI'O 3A CEMECTP 25 | 34 80
HUTOTI'O no gucuunjinxe 50 | 68 142
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAINMUA 11O U'TOI'AM OCBOEHUA JTUCHUITJINHBI.

Texymmii KOHTPOJIb OCYIIECTBIIAETCS 110 BCEM BUaM YU4e€OHOTO MpoLecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPAaKTUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOThI.

5.1. TumoBble KOHTPOJIbHbIEC 3aJlaHUSI WIH HHbIe MaTepuajbl, HeOOXOAUMBbIE ISl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpochl, uHAMBHAyaJdbHBIC 33JaHUS W 33/Ja4d IPEJICTABICHBl B METOAMYECKHX
yKa3aHUsIX K IPaKTHYSCKUM M J1abopaTopHbiM 3aHsaTusM [3.1 — 3.13], npencraBieHHbIX B 1. 6.3.

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

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHMSI KOMIIETEHIIMU IO TUCIUIUINHE
JUI TEKYILEro KOHTpOJs B ceMecTpe (mepBas M BTOpas KOHTPOJbHAs HENEINs) NpUMEHseTcs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI U OLEHKH YCIIEBA€MOCTH
CTYZEHTOB.

Tabnuya 5 — bannvno-penimunzosasa cucmema OUeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OtanyHo
31-40 Xoporo
21-30 VY 10BETBOPUTETHEHO
0-20 HeynosnersopurensHo

[Ipy mpomMexyTOYHOM KOHTpOJ€ (9K3aMEH) YCIEeBAaeMOCTh CTYJIEHTOB OLIEHUBAETCS IO

‘leTBIpeX6aJ'IJ'IbH0ﬁ CUCTEME.

«HCYHOOBJICTBOPUTCIILHO).

«OTIHUYHO», «XOpo1mo»,

«YyHAOBJICTBOPUTCIIBHOY,
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUA

Kputepun ouennBanus pe3yjbTaToOB 00y4eHUsI
OrneHka OrneHka OrneHka OrnecHka
Kon u Konx u HanmeHoBaHue «HEY/IOBJIETBOPUTEILHO» | «Y/JAOBJIETBOPHTEIBHO» / «xopouio» / «OTJIUYHO» /
HauMEHOBaHHE HHIMKATOPa DOCTHKCHUSI / «HE 3aUTCHOY «3aYTEHO» «3aYTECHO» «3aYTECHO»
KOMIIeTeHUNH KOMIIeTeHIUH 0-59% 60-74% 75-89% 90-100%
OT max pEeUTHHTOBOU OT max pEeUTHHTOBOU OT max peUTHHTOBOU OT max peUTHHTOBOU
OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJIS
3HaeT MeTo.Ibl 00paboTKN
He cniocoGeH ycBOUTH METOIBI Cna0o 3HaeT METOIBI IKCIIEPUMEHTANTBHBIX YBepEHHO 3HACT METOIBI
00pabOTKHU IKCIIEPUMEHTATBHBIX 00paboTKH JIaHHBIX, B TOM YHCIIE 00paboTKH
JAHHBIX, B TOM YHCIIE SKCIIEPUMEHTAIIBHBIX JaHHbIX, B | CTATHCTHYECKHE; IPAaBHIIa 9KCIIEPUMEHTAIBHBIX JaHHBIX, B
CTaTHCTUYECKHE; TPaBHIa TOM YHUCIIE€ CTATUCTHYECKUE; MIPE/ICTABICHHUS TOM YHCJIE€ CTATUCTHYECKHUE;
HOIIK-1.1 Ionwsyemes MpeACTaBICHHS MpaBHJIa MPEACTABICHHS IKCIIEPUMEHTATBHBIX MpaBHJIa MPEACTABICHHS
MEMOOAMIL KAYeCIBEHHOZ0 U IKCIIEPUMEHTAIBHBIX JAHHBIX. IKCTIEPUMEHTAIBHBIX TaHHBIX. JIaHHBIX. IKCIIEPUMEHTATBHBIX JaHHBIX.
Ilonspumerpuueckue, [Tonsapumerpuueckue, [onspumerpuueckue, [onspumerpuueckue,
KOIU4eCmeeHH020
DCTUDOGAHIS. OCHOGHBLX 30yJUTHOCKOTTMIECKHUE, 30yIUTHOCKOTIMYECKHE, 30yJUTHOCKOTTMIECKUE, 30yJUTHOCKOTTMIECKUE,
Mo P KaJOpUMETPUIECKHE, KaJIOPUMETPUIECKHE, KaJOpUMETPHYECKUE, KaJOpUMETPHYECKUE,
OIIK-1. Crocoben ECTECMEENHONAYUHBLY 3MEKTPOXUMHYCCKAE METOIbI 3JIEKTPOXUMUICCKUE METOIBI DIIEKTPOXUMHUUECKHAE METOBI | DIIEKTPOXHUMHUUYECKUE METOIBI
peniaTh 3a1aum 3aKoHo6 MONY4eHUsT HU3NKO-XUMHUECKUX noJydeHus HU3UKO- MoJy4eHust HU3NKO- MoNy4eHust HU3NKO-
PO eCCHOHANBHOI J@HHBIX MPU PELIEHUN XUMHYECKUX JTAHHBIX TIPU XUMHYECKHX JaHHBIX [IPU XUMHYECKHX JaHHBIX [IPU
JeSTeNLHOCTH, TEPMOANHAMUIECKHX, peLIeHIH TEPMOANHAMUIECKHX, | PElIeHHN peLIeHIH TePMOANHAMUIECKHX,
KMHETHYECKHUX H MX 33134 KHHETUYECKHUX U HX 32134 TEPMOJUHAMHUYECKHX KMHETUYECKHX H HX 3a1a4
MIPUMEHSSI METOJIBI v Apyr a o Apyr A pMoll > = APYT A
0o01Iel XuMuu 00IIEeN XUMUH. KHHETUYIECKUX U JPYTHX 0o01Ieil XuMuun
MOJIEIUPOBAHMS, .
3a1a4 00IIeH XUMHKI
MareMaTinaecKoro He Bnageer TeopeTnueckum
aHaju3a, MaTepHasoM 10 JUCLUIIIHHE Xopo1o 3HaeT
€CTeCTBEHHOHAayYHbIE XHMMHUSI; HE 3HAET METOIOB TEOPETUUCCKUI MaTepral, HO
TToBepXHOCTHO 3HAET
1 OOIIeNH)KEHEPHBIE TUTAHUPOBAHUS IKCIIEPUMEHTA U . B OT/IENIBHBIX Pa3zienax .
TeOpeTquCKI/II/I MaTepl/Ia_ﬂ, HC B OTJ'IH'-[HO 3HAET TeOpeTl/IquKI/II/I
3HAHUS METOJI0B 00pabOTKH Pe3yabTaTOB HONHOM 0GBEMe 3HACT METOTHI JIOTYCKAET HETOYHOCTH; MATEpHAL: 3HAET METO/IbI
HOIIK-1.2. IIpumensem IKCIIEPHUMEHTA; HE BJIA/ICET DU IIAHIDOBAHIS 3HAET METOJIBI TEOPUHU Teo 2” m;al-m oBans
MemoobL MAMeMamu4ecko2o (bHU3HMKO-MaTeEMaTHYECKUM P P TJTAHUPOBAHMS P P
JKCTIIEPUMEHTA; HE B MOJTHOM IKCIIEPUMEHTA; 3HACT METO/IbI
ananu3a, npuxamovle 6 anmapaTtoM; He YMeeT COCTaBIIsATh IKCIIEPUMEHTA; 3HACT
[LTAH TIPOBOTCHMS IKCTIEDHMEHTA 1 00beMe 3HAET METOBI aHAJIM3a METObL AHATHAA 1 aHamm3a U 00paboTKU
€CMECMEEHHORAYUHRBIX U oc egTBJ'lflTb o6 a60T1<p " 1 00paboTKU pe3ybTATOB o6 agoncn e3VIILTATOR PE3yIbTATOB HKCIIEPHMEHTOB;
UHOICEHEPHbIX 001acmax ym p Y 9KCIIEPUMEHTOB; HE B TIOJIHOM P pesy BIIazieeT PU3HNKO-
aHaNn3 pe3ysbTaToOB 9KCIIEPUMEHTOB, HO HE
obbeme BrajeeT HU3MKO- MaTeMaTHIECKUM allapaToM
IKCIIEPUMEHTOB; HE YMEeT BCer/ia BEPHO UX PUMEHSIET;
MaAaTEMATUYCCKUM annapaTOM
CaMOCTOSITENILHO PelIaTh BiajieeT GU3uKo-
KOHKPETHBIE 3388491 U3 Pa3IUnIHBIX MaTeMaTHIECKUM allapaToM
paslesioB XUMHUH
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HOIIK-1.3. Ilpumensem 6
pewenuy npogeccuoOHarbHbIx
3a0a4 ecmecmeeHHOHAYYHbLE
U UHDICEHepHble 3HAHUSL

He  Bumageer  TEOpETHYECCKUM
MaTepHaJoM IO AMCUHUIUIMHE, He
yMEeT IONB30BaThCS CIPABOYHOM
JIUTEPaTypoii; He BilageeT (HU3MUKO-
MaTeMaTHIeCKHM alapartoM; He
yMmeer COCTaBJISATH TUTaHbI
HPOBEICHUS  IKCIICPHMEHTAIBHBIX
UCCIICJIOBaHUIT ¥ OCYILIECTBIISTH
00pabOTKy M aHaNU3 pe3yJbTaToB
IKCIIEPHMEHTOB;HE YMEET JIOTHYHO

u3naraTb yCTHO M MHCHMEHHO
pe3yabTaThl cBOEH
HCCIICIOBATENbCKONH  paboOTBl U

paboTHI ¢ TUTEPATYPO

[ToBepXHOCTHO 3HAET
TEOPETHUECKHI MaTepua; He B
MIOJTHOM 00BeMe BIIaJICET
(hU3HKO-MaTEeMaTHYECKUM
anmnapaToM; He B IIOJTHOM
o0BbeMe 3HaeT pa3sMEepHOCTH
(yHIaMEHTATBEHBIX BEINYNH;
CIIOCOOCH CaMOCTOSATEITHHO
CIUTAaHUPOBATh M MTPOBECTH
nabopaTopHyto paboTy u
00paboTaTh pe3yynbTaThl
SKCTIIEPHMEHTa, HO HE CIIOCOOCH
MIPOAHAIN3UPOBATh U CAETATh
BBIBOJIBI, HE CITOCOOEH
JIOCTaTOYHO MOJIHO TIPOBECTH
aHaIM3 yueOHOU 1
TEXHHUYECKOMN JTUTEPATYPHI 11O
TeMaM, 33JJaHHBIM
MpernoJaBaTesieM; YaCTHIHO
yMeeT pemars KOHKPETHbIE
3aJa4¥ U3 Pa3IMYHBIX pa3aeioB
XUMHUH, HE yMEET JTOTUICCKI
BEPHO U apTyMEHTHUPOBAHO
3alUIIaTh PE3yIbTaThl CBOMX
WCCJICIOBAHUMN; TIOTHYECKU
M3J1arath YCTHO U MUCBMEHHO
pe3ynbTaThl CBOEH
HCCIIeTOBATENBECKON paboTh

Xoporio 3HaeT
TEOPETUUECKUN MaTepuall, HO
B OTJENBHBIX pazzienax
JIOYCKaeT HETOYHOCTH;
BJageeT (PU3HUKO-
MaTeMaTHIEeCKHM
amnmapaToM; CrocoOeH
CaMOCTOSITEIEHO
CIUIAHMPOBATh U IIPOBECTH
nabopatopHylo paboty u
00paboTath pe3yabpTaThl
JKCIIEPHMEHTAa,
MIPOAHATN3UPOBATh, HO
3aTPYyAHSETCS CleNaTh
BBIBOJIBI; YMEET
CaMOCTOSITENBHO pelIaTh
KOHKPETHBIE 3a1a4 W3
Pa3IHYHBIX Pa3/IeNoB
XHMHH, HO HE BCera
MIPUBOAUT THOJIHOE PEIICHNE;
JIOMYCKaeT JTOTHIECKUE
OIIMOKY B apTyMEHTallul
pe3yIbTaTOB CBOMX
HCCIIeI0OBaHUM U NpU
popabOTKK TeX MM HHBIX
pa3lienoB IUTepaTyphl; yMeeT
M3JaraTh YCTHO M IINCBMEHHO
pe3ynbTaThl CBOEH
HCCIIEIOBATENBCKON pabOoThI
1 paboTEHI ¢ TUTEPATYPOii 1O
JIAaHHOM TeMaTHKe

OTJIMYHO 3HAeT TeOPETUUECKUI
MaTepHa; 3HaeT CIIOCOObI
MOJTYYEHHUSI XUMHUUECKIX
3JIEMEHTOB U UX XUMHUYECKHE U
(uznveckue CBOUCTBA; XOPOIIO
BJaJiceT PH3HUKO-
MaTeMaTHICCKUM aIlapaToM;
CITOCOOEH CaMOCTOSTEIBHO
CIUTAaHHPOBATh U MPOBECTH
nabopatopHylo pabory,
00paboTath pe3yabTaThl
9KCIIEPUMEHTa, MPOBECTH
aHaJIM3 U CHIEJIaTh BBIBO/I;
CHOCOOCH aHAIU3UPOBATh
JTUTEPATYPHbIC HCTOYHHUKH B
mpezienax MoJy9YeHHBIX paHee
3HAHUI; CAMOCTOSATEIHHO
pelaTh KOHKPETHBIC 3a]1a91 U3
Pa3UYHBIX Pa3lIeIOB XUMHU,
JIOTHYECKH BEPHO H
apryMEHTHPOBAHO 3aIIUIIATh
Pe3yIbTaThI KaK CBOUX
WCCJICI0BAHMM, TaK U
HCCIICTOBAHUI JINTEPATYPHBIX
HWCTOYHHKOB
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6. YYHEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
6.1. YueOHasi iuTepaTypa, neyaTHble U3AaHUs1 OUOJIMOTEYHOro (poHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApPA KaXJI0r0 U3 M3/IaHuM, YKa3aHHBIX HIDKE Ha Ka)XJO0ro oOydJaromierocs U3 4ucia Jui,
OJIHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOLIYIO TUCUUIUIUHY (MOAYIb).

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumus: Y4ueOonuk s By3oB / H.C. Axmeros.
- 7-e 3., 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 mia 6akanaspos / H.JI. I'munka; [Tox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u jgon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pomn. - M.: FOpaiir, 2011. - 898 c.

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

6.2. CnipaBouHo-0nbanorpadguyeckas Jureparypa

2.1 HaymoB B.U. KowmmnekcHbie coeaunenus: y4ye6. mocodbue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. Anekceesa. — Huxuauit Hosropon, 2019. — 173 c.

2.2 Tankua A.JL. Xumus / AJL Tankun, B.K Ocmanos. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2013. — 178 c.

2.3 HaymoB B.M. Ctpoenue atoMa u xummuueckas cBsizb: y4ue0. mocooue / B.M1. Haymos,
K.B. ManyneBuu, I'.A. [lanuueBa, JL.H. Yetsipbokx; HI'TY um. P.E. AnekceeBa. — Huxuuit
Hosropoza, 2009. — 189 c.

2.4 HaymoB B.M. Atom, xumHueckast cBA3b U CTpOEHHUE BelecTBa: yued. nmocobue / B.U.
Haymos, JK.B. Manynesuu, I'.A. Ilannuesa, JL.H. Yerbip6ok; HI'TY um. P.E. AnekceeBa. —
Hwxuuit Hosropon, 2012. — 344 c.

6.3. MeToaM4eckne yKka3aHusl, peKOMEHIAlUH U APyTrue MaTepHaJbl K 3aHATHAM

B cnucok «Metonnueckue ykazaHUs, peKOMEHIALNKN U APYTUE MaTepUalIbl K 3aHATUIM
BKJIIOYAIOTCS METOJMYECKUE YKa3aHWA M PEKOMEHJAIMU IO MPOBEIEHUIO JIaDOpaTOPHBIX U
MPAKTUYECKUX YYEOHBIX 3aHITHH MO TaHHOW JUCIUILIUHE!

6.3.1 Memoouueckue ykazanus, pa3padomannvle NPenooasamenimu:

3.1 Manynesnu JK.B. Benenune B xypc oOmieit xumuu. OCHOBHBIC TOHSATHS M 3aKOHBI:
y4eOHO-MEeTO/I. TocoOHe K T1abopaTOPHBIM paboTaM 1o Kypey «O01as 1 HeOpraHudeckas XUMHUSD»
st ctyaenToB HanpasiaeHud 18.03.01 «Xumuueckast texnonorus», 19.03.01 «buorexnonorusy,
11.03.04 «OnexkTpoHuka W HaHOdJIEKTpoHMKa», 22.03.01 «MarepuanoBeneHue U TEXHOJIOTUU
matepuaioB» Bcex ¢opm oOyuenust / K.B. Manynesuu, O.H. KoBanesa, T.B. Ca3zonrbeBa //
Hwxunit Hosropoa, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHTHI XUMHYECKOI TEPMOJWHAMHUKH B Kypce OOIIEei XUMHH: METOJ.
yKa3zaHus K Ja00paTOPHBIM U MPAKTUYECKUM 3aHATHUSAM M0 Kypcy oOmIel XUMHUU ISl CTYACHTOB
XMUMHUYECKHX U HEXUMHUYECKUX CIECIUAIBLHOCTEH JTHEBHBIX, BEUCPHUX U 3a0YHBIX (aKkyIbTeToB /
B.W. Haymos, XX.B. Mamynesuu, I'.A. ITannyeBa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anexceena. 2010. — 49 c.
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3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTECKAHUS XHWMHUUYECKHX PEaKIUil:
METOJIMYECKUE YKA3aHWUsI ISl IPOBEJACHHSI KOHTPOJIBHBIX Pa0OT U KOJUIOKBUYMOB I10 KypCy O0IIei
XUMHUH JJIs CTYJICHTOB XMMHUYECKUX M HEXUMUYCCKUX CICIHATBHOCTEH THEBHBIX, BEUCPHUX H
3a0unbIXx (Gopm obyuenus / I.H.bopucosa, A.B. bopucos, }0.B. barramosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranosa I0.B. CkopocTh XUMUYECKUX peaklnil. XMMUUYECKOE PaBHOBECUE: METO/I.
yKa3aHUs JUIsl TPOBENICHHUS JIAOOPATOPHBIX 3aHATUH MO Kypcy OOIIeH XUMHUHU IS CTYJICHTOB
XUMHAYECKUX W HEXMMHUYECKHX CICIUAIBHOCTEH IHEBHBIX, BEYEPHUX U 3a0YHBIX (PaKkyIbTeToB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, JK.B. Mamynesuu, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. Anekceena. 2009. — 37 c.

3.5. CamconoBa A.Jl. PacTBOpBI 3JIEKTPOIUTOB: YI€OHO-METOI. MOCOOUE K MPAKTHYECKIM
1 1abopaTtopHbIM paboraM. HIUBUAYATbHBIC 3aJIlaHUS 1O Kypcy OOIIeH XUMUU ISl CTYACHTOB
HEXMMHUYCCKUX CICIHMAIbHOCTEH JHEBHBIX, BEUYCPHHX M 3a0uHbIX (opm oOyuenus / A.Jl.
Camconosa, I'.H. bopucosa, A.JI. T'ankun, A.B. Bopucos // Huxuuii Hosropoa, HI'TY um. P.E.
Aunexkceena. 2020. — 33 c.

3.6. CamconoBa A.Jl. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH: METOJIUYECKHUE
YKa3aHUs K JJaOOpAaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHYECKUX CIEIUAIEHOCTEH THEBHBIX, BEUCPHHUX U 3209HBIX (hOpM 00ydeHHS/
A Jl. CamconoBa, A.JI. I'ankun, T.B. CazonteeBa / H.Horopon, HI'TY um. P.E. Anekceena.
2012. 36 c.

3.7. bopuco A.B. KoHTponpHble 3alaHusi 0O TEME PAacTBOPbI: METOJ. yKa3zaHUs IS
MPOBEJCHUS TEKYIIEro KOHTPOJSI MO Kypcy OOIIed XUMHUU M HEOPraHUYEeCKOW XUMHH IS
CTYJEHTOB XUMHUYECKUX U HEXUMUYECKUX CIEeIUATbHOCTE JHEBHBIX, BEUSPHHUX U 320YHBIX (HOpM
ob0yuenus / A.B. bopucos, A.J/l. CamconoBa, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBaneBa O.H. DnexTpoxumusi: METOAMYECKHE YKa3aHUS K Ja0OpaTOPHBIM H
MPAKTUYECKUM 3aHSATHSAM TI0 KypCy OOIIeH XUMHUU JUTsl CTYACHTOB XUMUUYECKUX M HEXUMHUYECKUX
CHEIMaIbHOCTEH JHEBHBIX, BEUEpHUX M 3a04HbIX (opm oOyuenus / O.H. Kosanesa, 10.B.
barranosa, B.K. Ocmanos, A.Jl. Camconora // H. Hoeropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

3.9. CmupnoBa JILA. CrpoeHue aroMa: METOAMYECKHE YKa3aHUs K MPAKTHYECKUM
3aHATHSIM 10 Kypcy oOOmed W HEeOpraHW4ecKOW XUMHH I CTYJSHTOB XUMHYECKHX U
HEXMMHUYECKUX CIIEIUAbHOCTEH nTHeBHOU M BeuepHer (opm oOyuenus / JILA. CmupHosa, X.B.
Marnynesuy, I'.A. IlanuueBa, I'.®. Bomomun, JI.H. Yerwipbok, C.B. KpacHomyOckas // H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomameBa O.H. Ctpoenme aroma. XuMHYECKas CBS3b: METOJ. YKa3aHUS IS
MIPOBEICHHUST KOHTPOJBHBIX PAa0OT M KOJJIOKBUYMOB IO KypCy OOIIEH XHMHH JJIS CTYACHTOB
XUMUYECKUX U HEXUMUYECKUX CIEIUATbHOCTEH THEBHBIX, BEUEPHHUX U 3a0YHBIX (hopm oOydeHwUs /
O.H. Koganesa, T.B. Ca3ontbeBa, A.Jl. CamconoBa / H.Hoeropoa, HI'TY um. P.E. Anekceena.
2015. 16 c.

3.11. HaymoB B.M. Xumuueckasi CBsI3b: METOJI. YKa3aHUS K MPAKTHUECKUM 3aHATHUSIM IO
Kypcy oOIiel XWMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIICIMAaTbHOCTEH NTHEBHBIX, BEUCPHUX U
3a0unblx (akyasTeroB/ B.M. Haymos, JI.H. Yersip6ok, I'.A. Ilanuuesa // H. Hosropox, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.

3.12. Haymor B.M. KomrmuiekcHble COCIMHEHHUS: METOJIWYECKHE YyKa3aHUs K Jab. u

MPaKTUYECKUM 3aHATHUSAM IO Kypcy oOmiedt u Heopranmdeckod xumuu HI'TY mis crymeHTOoB
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XuMHYeckux crenuanpaocteit / B.M. Haymos, I'.A. ITanuuesa, JI.H. Yetsipooxk. // H.Hosropo.
HI'TY um. P.E. Anekceena. 2014. 51 c.

3.13. KoBanera O.H. CBoiicTBa 31eMEHTOB: y4eOHO-METO/. TTocodue K 1abd. paboTam 1o
Kypcy «OO0mas u HeopraHuueckas XUMHUs», «XUMUS JIEMEHTOB» JUIS CTYJICHTOB HalpaBlICHUN
18.03.01 «Xumuueckas TexHomorus», 19.03.01 «buorexnonorus», 22.03.01 «MarepuanoBeaeHue
W TEXHOJIOTMU MatepuaioB» Bcex ¢opm obOyuenus / O.H. Kosanesa, JK.B. Manynesuu, T.B.
CazontheBa // Hwxaniit HoBropoa, HI'TY um. P.E. Anekceesa. 2021. — 52 c.

6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meronnyeckue peKOMEHIAIMHM IO OpTraHU3alMHd ayAUTOpHOW paboThl. IIpuHSATHI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpens 2013 r.
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara ob6pamenns 23.09.2015.

3.2 MeToauueckre peKOMEHAAINH 110 OpraHU3alMi U TUIAHUPOBAHUIO CAMOCTOSATEIbHON
paboThl cTyneHToB no aucuuriuHe. [Ipunatel YyeOno-meroguueckum coBetrom HI'TY um. P.E.
Aunekceena, IIPOTOKOJI Ne 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
MeTronoB  oOyuenusi», Epmakoa T.WM., MHWeamkwun E.I., 2013 r. DaekTpoHHBII
anpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod _dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALIMOHHOE OBECIIEYEHUE JJUCLHUIIJINHBI

VYueOHBI Tpollecc MO JUCHMIUIMHE  OOecredeH HEOOXOIWMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PacIpOCTPaHSIEMOro MPOTPAMMHOTO OOECTeueHHusi, B TOM YHCIe
OTEUYECTBEHHOTO TMPOM3BOJICTBA (COCTAaB MO JUCHUUIUIMHE ompeneneH B Hacrosmier PIIJ[ u
MOJJIEKUT OOHOBJICHUIO TPU HEOOXOAUMOCTH).

7.1. Tlepeyenb  pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHMKALMOHHOH  ceTH
«HTEepHETY», HEOOXOAMMBIX /IJIsI OCBOEHUSI TUCHHIIMHBI (MOLYJIs1)

[lepeuenb mporpaMMHBIX IPOAYKTOB, HCIIOIb3yEMbIX ITPH MPOBEACHNUN PA3INYHBIX BUIOB
3aHATHUH 10 TUCHUIUIMHE (OTKPBITHIM J0CTYI):

1.  Koncynsrantllmtoc [Dnexktponssiii pecypc]: CnpaBouHas mpaBoBasi cuctema. - Pexum
nocrtyna: http://www.consultant.ru/.
2. Hayunas  osnektponHas  OmOmmoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3. DaekrponHas OubanoTeyHas cucrema [10BOHKCKOTO TOCY/IApCTBEHHOIO YHUBEPCUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum goctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

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

5. OtkpsiToe 0Opa3oBaHue [ DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/.
- 3ary ¢ sKpaHa.

6. Polpred.com. O630p CMHU. [lonnomexcmosas, muozoompacinesas 6aza oannvix (B/)
[Dnexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.
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7. bazvl oannvix Bcepocculickoeo uHcmumyma HAyuHOU U MeXHU4ecKou uH@Gopmayuu
(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKmMpPOHHbLLL
pecypc]. - Pearcum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Ynusepcumemcxas ungpopmayuonnas cucmema Poccus [Dnexkmponuviii pecypc]. -
Peoswcum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb NPOrpamMMHOro odecmevyeHUss ¥ HHE(OPMAIMOHHBLIX CIHPABOYHBIX

CHCTEeM
Tabnuya 7 - llepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHIEM
Ne HaumenoBanue IbC Ccbuika, o KOTOpoii
ocymectiasercs aocryn Kk I6C
1 KoHCynbTanT cTyaeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 FOpaiit https://biblio-online.ru/

Tabnuya 8 - llepeuenv npozpammnozo odecnevenus

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHUBEPCUTETE HA IOTOBOPHOI OCHOBE

IMporpammHoe obecneyeHne
CBOOOTHOTO PACIPOCTPAHEHHS

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

Open Office 4.1.1 (munensus
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (iumen3ust Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 sum. Ne 43178971

Microsoft Windows XP Professional (umensust Ne 43178980)

MicrosoftOffice 2007 (muren3ust No 44804588)

1C npennpustue 8.1 (JTUIEH3UOHHOE COTTIAIICHNE
Noe800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (munen3us Ne 65112135)

Dr.Web (¢/u GMN9-DSLH-G4U1-LW6H ot 11.05.23

Koncynprantllnroc (Jorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (oroBop Ne100/860 ot 22.12.2016)

B Tabn. 9 ykazaH mepeueHb NpOQecCHOHATHHBIX

0a3 JaHHBIX M HMHQOPMAIIMOHHBIX

CIIPABOYHBIX CHCTEM, K KOTOpPBIM obOecmeueH AOCTym (yIaleHHbIH AOCTym). JlaHHBIM mepedeHb
MO/IJIEXKUT OOHOBIIEHHUIO B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.
B nmanHOM paszgene MoryT ObITh NMPHUBENEHBI PECYPCHI (CCBUIKM Ha CaWThI), HA KOTOPBIX

MOXHO HAaWTH TOJE3HYI0 I Kypca WHGOpMAIUio, B T.4.

JaHHBIC, yLIC6HBIC MaTcpuraibl, OHJIaliH KYpChbI U T.I.

CTaTUCTUYCCKUC HIJIM CHPaBOYHBIC

Taonuuya 9 - Ilepeuenv coepemennvix npogeccuonanrvvlx 06a3 OAHHBIX U

MH¢0 MAUUOHKBIX CRPABOYUHBIX CUCHIEM

HaumenoBanue npodeccuoHaJIbHOM 0a3bl

Ne .
JAAHHBIX, HH(POPMAIMOHHO-CIIPABOYHOI CHCTEMBbI

Hoctyn k pecypcy (yAaJJeHHBbIH
JAOCTYI € YKa3aHHEM
CCBIIKH/I0CTYN U3 JIOKAJbHOH
CeTH YHUBEPCHUTETA)

1 baza  nmaHHBIX  CTaHIAPTOB W PETJIAaMEHTOB

https://www.gost.ru/portal/qgost
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http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts

Hoctyn K pecypcey (yaajaeHHbI
No HanmenoBanue npogeccuoHaJ bHON 0a3bl JAOCTYIH C YKa3aHUEeM
" | maHHBIX, HHPOPMALMOHHO-CIIPABOYHOM CHCTEMbI CCHIJIKHM/TOCTYI U3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)
POCCTAHIOAPT //home/standarts
OnekTpoHHass  0a3a  W30paHHBIX  CTaTe IO .
2 P P http://www.philosophy.ru/
bunocopun
3 EnuHblii apXuB SKOHOMUYECKHUX U conMonornueckux | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3sl  pgannbpix  HammonanbHOro  coBeta IO
4 . http://www.ncva.ru
OLICHOYHOM AESITeTbHOCTU
CnpaBouHas IpaBoBas cucrema .
5 JOCTYII U3 JIOKAJIBbHOMN CeTH
«KoncynbrantlInrocy
HudopmaninoHHO-CIIpaBOYHas cUCTEMa .
6 JOCTYII U3 JIOKAIbHOMN CeTH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCBbI AJIs1 UHBAJIN1O0B U JIML C OB3
B T1a6n.10 yka3zan mepeyeHb OO0pa30BaTENbHBIX PECYpCOB, UMEIOIUX (Hopmsl,
aIaNTHPOBAHHBIE K OTPAHUYCHUSM HX 370POBbs, a TAaKKE CBEJACHHS O HAJIMYMU CIHCIHAIBHBIX
TEXHUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO W WHIUBUAYAIbHOTO MOJb30BaHus. [lpu
3aMOTHCHUH TaOMUIBI MOXET OBITh WCHOJb30BaHA HH(OpMAaIWs, pa3MEIICHHAsS B TOJpa3ielie
«JdocrynHas cpema» chmenuanusupoBaHHoro pazgena caiita HITY  «Csemenus 00
obpasoBatenbHOM opranusaiui» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoeamenvusvie pecypcel 011 uneanudos u auy ¢ OB3

CBe)_IeHI/Iﬂ 0 HAJIMYHMH CIICHHAJBHBIX
TEXHUYECCKUX CPEACTB Oﬁy‘leﬂl/lﬂ
KOJUIEKTUBHOI0O U HHAUBUIYAJBHOI'0
MMOJIb30BaHUSA

Ilepeyenn oOpa3oBaTeIbLHBIX PECYPCOB,
Ne NMPUCIOCOOJIEHHBIX IS HCIOJIb30BAHUSA
uHBaguaamu u gunamu ¢ OB3

1 OBbC «KOHCYJIBTAaHT CTYJEHTA» 03BYYKa KHUT M yBeJIMYeHHUE mpudra
CIeLHaIbHOE MOOUIIBHOE TPUIIOKEHHE -
5 9BbC «Jlanb» CHUHTE3aTOp peUH, KOTOPBII
BOCIPOU3BOJUT TEKCThI KHUT U MEHIO
HaBUT ALK
3 OBC «lOpaiiT» BepCHst IS CIa0OBHISATIIX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE U1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayTUTOPUH IJI1 TPOBEJCHUS 3aHATHHA
000pyIOBaHHEM U TEXHUYECKUMHU CPEACTBAMU OOYUEHHS, COCTAB KOTOPHIX OMpPE/CIICH B

JaHHOM pPas3JCiic.

JUCHUIIIIMHC, OCHAIICHBI

Tabnuya 11 - Ochawennocmos ayOumopuil U nomewieHuil 0Jis CamoCmMOoAmMeabHOU
padomul cmyoeHmoe no OUCyuUnIuHe

HaumenoBanue N
P — OcHalIeHHOCTH AyINTOPH IlepeyeHb JMLIEH3MOHHOTO
y P NOMelleHuil U MoOMeleHu i NMPOrpaMMHOI0 oOecreYeHusl.
Ne NOMeleHn ! s .
. JUISl CAMOCTOSITEILHOM PexkBU3UTHI NOATBEPKIAIOIETO
CaMOCTOSITEIbHOM
padoThI JOKYMEHTA
padoThI
1. Tocka memoBas - 3 miT.
2. Ctoubl 1abOpaTOpHEIC
(pabouee MecTo cTyneHTa) Ha 20
qelL.;
3. Pabouee mecTo
1224a

yueOHas ayJUTOpuUs IS
NPOBENICHUS IPAKTUYECKUX
1 71a00paTOPHBIX 3aHATHH,
TPYIIIOBBIX U

npenojaBareis — 2 IiT.;

4. Bertsoxable mkadbl - 2 T,

5. O6opynoBaHue 1
MPOBEACHUS Ta00PaTOPHBIX
3aHSATHHA 110 AUCIUIIIMHE XUMUS:

WHIUBUAYAIbHBIX
KOHCYJIbTAIIUIA, mkad CymuIbHbIA - 2 1T,
TeKyH.lerO KOHTpOJ'[ﬂ " OJICKTPOXUMUYECKUEC AYCUKU I
1 NPOMEKYTOTHOI m3meperns J1C XUMHUIECKOTO
9JEMEHTa - 3 IIT.,
arrectanuu (kadeapa
" JJIEKTPOIIU3EPHI - 4 MIT.,
Iponssoncreentas Beimpsimutenu b5-47 — 6 mir.,
06€30MacHOCTb, SKOJIOTHS U pH-Metpst «MIUI-301» - 4 wr.,
xumus" T. Hiwxaui KaJIOpUMETpbI — 4 InT.,
Hogropon, yin. MuHnuHa, BEChI aHATUTHICCKHE 4 IIIT.,
24) muctuistop J19-10 - 1 .,
KOJIOOHarpeBaTes — 3 mT.;
BOJITMETPHI IippoBbie B7-38 — 3 mt.,
BECHl TEXHUYECKHE — 2 T.,
Tabnunpel Menzaeneesa- 4 mir.,
nmabopaTtopHas XMMUYECKast TIOCya 1
PEaKTUBBI
Ha0op yueOHO-HarIAHBIX TOCOOHH
6147
yaeOHast ayJUTOPUS IS
MIPOBEJICHUS 3aHATUI
JIEKIIMOHHOTO U
CEMUHAPCKOTO THTIA,
TPYITIOBBIX
WHJMBUlyalbHBIX 1.Jlocka menoBast 1. Windows XP, Prof, S/P3 (moamnucka
KOHCYJIbTallUM, 2. Pabouee MecTo mpermoaBaTens Dream Spark Premium, gorosop
2 TEKYIIETO KOHTPOJIS 1 3. Pabouee mecto cTymeHTa - 64 NeTr113003 ot 25.09.14);
POMEXXYTOYHOH qell. 2. Dr.Web (c/u GMN9-DSLH-G4U1-
arrectanuu (kadeapa 4. TlepcOHAIBHBIN KOMIIBIOTEP LW6H or 11.05.23
"IIpousBoaCTBEHHAS

0e30MacHOCTb, SKOJIOTHS U
xumus" . Hokaui
Hosropox, Kaszanckoe m1.,

12)
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HaumenoBanue
ayJAUTOPHUI U
Ne NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHalleHHOCTH ayINTOPH IIepeyeHb JMLIEH3MOHHOTO
NOMelleHUil U MoOMeleHu i NMPOrpaMMHOI0 o0ecreYeHusl.
JJIS1 CAMOCTOSATEIbHOM PexBU3UTHI NOATBEPKIAKOIETO
padoThI JOKYMEHTAa

6265
yueOHast ayAUTOPHUS JUIs
MPOBECHUS 3aHATHI
JIEKIIMOHHOTO 1
CEeMHMHapCKOTro THIIA,
TPYIIIOBBIX U 1. Mocka menoBas - 1 mr;
WHINBUAYAIEHBIX 2. Tabmuua JI.11. Menneneesa - 1
3 KOHCYJIbTaluH, IIT.
TEKYILEero KOHTPOJIS ’ 3. Pabouee mMecTo mpenoaaBares
MIPOMEKYTOYHON 4. PaGouee mecTo cryaeHTa - 42
arrecranuu (kadeapa qell.

"IIpousBoACTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" T. Huoxami
Hogropon, Kazauckoe 1.,
12)

10. METOAUYECKUE PEKOMEHJIALIUM OBYYAIOIMMCS
MO OCBOEHMIO JUCHUTIAHBI

10.1. OOmue MeToaMYeCKHE PEKOMEHJANMU A OO0y4alOIIUXCAd MO0 OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTebHbIe TEXHOJIOTUH

JlucuuIuinHa — peaqu3yercsi IMOCPEACTBOM  NPOBEAEHUS  KOHTAKTHOW  paboThl ¢
oOyyaromuMucs (BKJIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B
AJIEKTPOHHON WH(pOPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (maiee - OUOC). B
CIy4yae TPOBEJEHUs YacTU KOHTAKTHOW pabotel mo aucuurminae B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4eOHBIX 3aHATHI), TPYILOEMKOCTh KOHTakTHOW paboTsl B OMOC sKBHBajeHTHA
ayIUTOPHOM pabore.

[IpenogaBanue  OUCLMIUIMHBI ~ BEAETCA C  NPUMEHEHMEM  CIEAYIOIIMX  BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

-6aLIbHO-PeUmUH208ds1 MEeXHON02UsL OyeHueanus (npu Hanuyuu),

- KOJUIOKGUY M,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

[Io uroram Tekyliel ycreBaeMOCTH CTYIAEHTY MOKET OBbITh BBICTaBJII€HA OIIEHKAa IO
IPOMEXYTOUHOW aTTecTallMi B COOTBETCTBHU 3a HaOpaHHBIMH 3a cemecTp Oaytamu. CTyneHTHI,
BBITIOJTHUBIIIME BCe 00s3aTENIbHBIE BUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IIPOMEXYTOUHOM aTTECTallMM (IK3aMEHY).

Pe3yabraT 00yueHusi cuurtaercsi cOPpMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COZECpKaHUE Kypca OCBOEHO IMOJHOCThIO. IIpu yCcTHBIX coOeceoBaHUAX CTYIEHT
HCUEPIIbIBAIOILE, MTOCTIeI0BATEIbHO, YETKO M JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOTHO
CIpaBII€TCS C 3aJayaMH, BOINPOCaMU U JPYTMMHM BUAAMH 3aJaHHUM, HCIONB3yeT B OTBETE
JIOTIOJTHUTENBHBIN MaTepuas. Bce mpemycMmoTpeHHble pabodeil yueOHON NporpamMMmoin 3aiaHus
BBIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJIEHHBIMH TpeOOBAHUSAMH, CTYAEGHT CIIOCOOEH
AQHAIN3UPOBATh IIOJIYYEHHBIE pE3YJbTAThl, IPOSBIAET CAMOCTOSATEIBHOCTh IPU BBIIOJIHEHUHU
3aJaHUH.
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Pe3yabTaTr 00y4eHusi cumraercs C()OPMHUPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIHU
TEOPETUUECKOE COJEPKAHUE Kypca OCBOCHO MONHOCTHIO. [IpHu ycTHBIX coOecenoBaHUsAX CTYIEHT
MOCJIEIOBATEIbHO, YETKO W JIOTMUYECKH CTPOMHO H3Jaraet y4yeOHBIM MaTepHuall;, CIpaBisieTcs C
3aJayaMy, BOINPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyroluxX NpUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4eOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOCH aHAIM3UPOBAThH MOIYUYEHHBIE PE3YNIbTAThI;
MPOSIBIISIET CAMOCTOSITEIbHOCTD IIPU BBIIIOJIHEHUH 3aaHUI

Pe3yabTar 00y4yeHus1 cuuTaeTcs HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWK y4eOHOTO Marepualia, JIOMyCKaeT OIMMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJHSACT 3aJaHUsl, HE JAEMOHCTPUPYET HEOOXOAMMBIX YMEHUH,
KaueCTBO BBIMOJTHCHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBITMIOJTHEHHS OIICHEHO YMCIIOM OaslioB HIDKE TPeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToauyeckue yKa3aHusi JAJsl 3aHATHH JIEKIHOHHOTO THIIA

JIeKIMOHHBIN KypC IPEANnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo IIaHa. B Xo/1e TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0A30BBIC BOIPOCH! B paMKax
KaXI0M TeMbl TUCHMIUIMHBI (Tabmuma 4). O003HA4YaroTCs KIIOYEBBIC aCIEKThI TEM, a TaKKe
JIeNAr0TCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaXKHBIC IOJIOKEHUS H3Yy4aeMoro marepuara.
Matepuanbl JEKIUI SIBISIOTCS OMOPHOM OCHOBOWM JUIsi TMOATOTOBKH OOy4arommxcs K
MPAKTUYCCKUM 3aHSITHSIM / JJA0OPATOPHBIM pabOoTaM W BBHIMOJTHCHHS 33JIaHUH CaMOCTOSTEIHHOU
paboThl, a TaKKe K MEpONPHUATHUSAM TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOMN
aTTECTAIUU 10 TUCIHUIIINHE.

B xome neKUMOHHBIX 3aHATUN PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHHE Y4YEOHOTO

Marepuania.

10.3. Meroauueckue YKa3aHUsl MO OCBOEHHMIO JAWCHMIUIMHBI Ha J1a00pPaTOPHBIX
padorax

JlabopaTopHble paOOThI TO3BOJSIOT MPUOOPECTH CTYACHTaM yMEHHs paboTaTh ¢
XUMHUYECKHUMH peareHTaMu, Mocya0i U mpuOopaMu, OCYIIECTBIATh XUMUYECKUI IKCIIEPUMEHT U
NIPOBOJIUTH TIEPBUYHBIC HAyYHBIC HCCIIeN0oBaHUsA. B maboparopHbie pabOTHI BBEICHBI DJIEMEHTHI,
MOBBIIIAIONINE HWHTEpPEC CTYIEHTOB K HUM M HMX MO3HABaTElIbHYIO aKTHMBHOCTh. Hampumep, B
pabore "OmnpeneneHve MOJISIPHOM MacChl DKBHBaJeHTa MeTayia" Ompenensercs He TOJBKO
DKBHMBAJIEHTHas Macca (JIMTEpaTypHBI BapuaHT), HO W aTOMHas Macca Meramna. B pabote
"Omnpenenenne TemioBoro 3¢@dexra peakuuu" TEIIOEMKOCTh KaJOpUMETpa OIpeaessieTcs
METOAMYECKH Oojiee IPpaMOTHO, YeM 3TO ONKCAHO BO BCEX JAOOpAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpPOCTh XHMHUYECKOW peaknuu', TTOMHUMO KAadeCTBEHHBIX 3aBHCHUMOCTEH CKOpPOCTH
pPEaKIuu OT KOHIIEHTPAIIUU PEareHTOB M TEMIIEPaTyphl, CTYAEHTBI PE3yIbTaThl dKCIIEPUMEHTA
00pabaThIBaIOT KOJMYECTBEHHO W BBIYMCISIOT SHEPTHIO AKTHUBAIMM M KUHETUYECKHU IOPSIOK
pEaKINH.

JInsi  TIOBBIIIICHWST TIO3HABATEIBHONW AaKTUBHOCTH CTYJICHTOB W TIPUOOPETEHHS WMH
MEPBUYHBIX HABBIKOB HAYYHOT'O HCCIEJOBAHMS, B OTH KiIaccHYeckue nabopaTtopHbie paboThI
BBEJICHBI 2JIEMEHTHI HAYYHOTO HCCIIEJIOBaHUS, KAK-TO:

a) CaMOCTOSITEIHHO TT0100paTh PEaKTUBHI JIJIS MPOBEACHUS TOW UM HHON peaKIlnu;

0) 0OBACHUTH MPOTEKAHUE OJIHOM peaklMH U HE MPOTEKaHWE IPYroi, Ha MepBbIN B3I
0J00HOH, peaKInu;

B) TIpeicKa3aTh MPAKTHYECKOE 3HAYCHHWE TOW WM WHOW PEaKIMH, COIPOBOKIAFOIIEHCS
HEOOBIYHBIM 3P (HEeKTOM, U T. 1.

[ToaroToBKy K Kaka0i J1abopaTopHOM paboTe CTYJASHT MOJDKEH Ha4aTh C O3HAKOMIICHHS C
TUTAHOM 3aHSATHS, KOTOPBII OTpaXkaeT coiep:KaHue MPe IO KEHHOM TEMBI.
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[locne BBIMONHEHUS KaXI0W 1abopaTopHO pabOThl CTYIEHT OQOpPMIISET OTYET, B
KOTOPOM YKa3bIBAIOTCA II€IM PaboThl, X014 PabOTHI, JAaeTcs PHUCYHOK W ONHMCAHHE YCTAHOBKH,
TabJIMIIa YUCICHHBIX Pe3yJbTaTOB, BHIYUCICHUS U BHIBOIBL.

[Tpu oneHnBaHKMN 1Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIIEE:

- Ka4eCTBO BBIMOJIHEHHSI AKCIEPUMEHTAIBHO-TIPAKTHUECKOW YacTH paboOThl H
CTENEeHb COOTBETCTBUS PE3Y/IbTAaTOB pabOTHI 331aHHBIM TPEOOBAHHUSM;

- Ka4ecTBO O(OPMIICHHSI OTUETA IO paboTe;

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

10.4. MeToauyeckue yKa3aHHs 110 CAMOCTOSITEIbHOI padoTe 00y4aromuxcs

CamocrosarenbHas paboTra oOecrieuyuBaeT IMOATOTOBKY OOYYalOUIerocs K ayAUuTOPHBIM
3aHATUSM M MEPOINPHUATUAM TEKYLEro KOHTPOJS U MPOMEKYTOUHON aTTecTalluy MO U3ydaeMou
JUCHUTUTHHE. Pe3ynbTaTbl 3TOH TOATOTOBKM MPOSIBISIFOTCS B aKTUBHOCTH OOYYaroIIerocs Ha
3aHATUSX M B KAaueCTBE BBINOJIHEHHBIX MPAKTHMYECKUX 3aJaHUi M Jpyrux (opM TeKylero
KOHTPOJISL.

[Ipy BBIMONHEHUM 3aJaHUM IS CAMOCTOSITEIBLHOM PabOThl PEKOMEHAYeTCs MpopadoTKa
MaTEepUaAIOB JICKUUMH MO0 KaXJAOW NPONMIEHHOW TeMe, a TaKKe H3YyYEHUE PEKOMEHIyeMOU
JUTEpATyphl, IPEACTaBICHHON B pa3zeie 6.

B mpormecce camocToATenbHON pabOTHl MPHU W3YYEHUH UCIHHILIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHELUATM3HPOBAHHBIX AYIUTOPHIX AJS CaAMOCTOSTENbHON paboThI
(ykazano B T1abn. 11). B ayaurtopusx wumeercss J0CTyo uepe3 HHPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTPOHHOW HMH(pOpMAIMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anekrponnoit 6ubnuoreunoit cucreme (3bC), rie B a3neKTpoHHOM
BUJIE pAacIoyiaraloTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBI JIsl CAMOCTOSATEIbHON PaOOThI MPU U3YYEHUU AUCLMUILIUHBIL.

Jns obyvaromuxcs Mo 3a04HOi (opMe 00ydeHus camocTosiTelbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4€OHOM 1€ATEIbHOCTH.

10.5. MeToanueckne yKa3aHus Uil BbINOJHEHUSI KOHTPOJBHBIX PadoT

IIpn wusydyenun kypca «OOmmIEH XUMHH» MPOBOJUTCS 8§ KOHTPOJBHBIX pabor (5
KOHTPOJIBHBIX pabOT B MIEPBOM CEMECTPE, 3 KOHTPOJIbHBIE PaOOTHI BO BTOPOM CEMECTPE).

B xonTpOapHyo padboTy Ne 1 BXOAST BOMPOCKH! IO OCHOBHBIM 3aKOHAM XHUMUU: BapuaHT | -

20 (mo BBIOOpPY TpernogaBaTens) U3 Metoanveckux ykasanuid: JK.B. Manynesuu, O.H. Koasesa,
T.B. CazontneBa «BBenenue B kypc obmielt xumuu. OcHOBHBbIE TIOHATHS M 3akoHb» HI'TY, T.
Huxunit Hosropon, 2020. 54 ¢)

B xoHTponbHYI0 paboTy Ne 2 BXOJAT BOMPOCH MO XMMUYECKOH TEPMOJIMHAMUKE: BapUaHT
1 - 28 (nmo BeIOOpY mpenoaaBatensi) U3 Meroandeckux ykasanuit: I.H.bopucosa, A.B. bBopucos,
10.B. barranosa, B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUECKUX PEAKIIUH.
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xonTponbHyto pabotry Ne 3 BXOOAT BONPOCH MO CIEAYIOIIMM TeMaM: CKOPOCTh
XUMHYECKHX pPEaKIMil, XUMHUYECKOEe paBHOBECHE, BIUSHUE TEMIIEpaTypbl Ha CKOPOCTh
XUMHYECKON peakIuu u T.1.. BapuaHT 1 — 28, 1-27 (o BEIOOpY MpermoaaBaTesist) H3 METOINIECKUX
ykazanuii: [.H. bopucoBa, A.B. bopucos, l0.B. barranosa, B.K. OcmanoB OcHoBHbIE
3aKOHOMEPHOCTH INpoTekaHusa xumuueckux peakuui. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015.-49c.

B xonTponbHyro paboty Ne 4 BXOAST BONPOCH TO CIEAYIOIIMM TeMaM: CHOCOOBI
BBIPQKEHHUSI ~ KOHLIEHTPALlUM  pPacTBOPOB; CTEXMOMETPUUYECKHE  PACUETHI, OKHUCIUTEIbHO-
BOCCTAHOBHUTEIbHBIC peakiuu: BapuaHT 1-30 (mo BBIOOpY mpemogaBaTeNsl) M3 METOIUYECKHX
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ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I''H. bopucoBa KoHTpoibHBIE 3amaHusl MO TEMeE
pactBopsl. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2017. 14 c.

B xonTponpHyto paboty Ne 5 BXoIAT BOMPOCH! MO T€MaM: TaJIbBAHUYECKUE SJIEMEHTHI,
AJIEKTPOJIN3, JIEKTPOJHBIM NOTEHLMAl, BOAOPOJAHBIN 3JI€KTpoJ, ypaBHeHue HepHcra: 3amaua 1-
100 (mo BBIOOpY mpenopaBatensi) u3 Meroandeckux ykaszanuii: O.H. Kosanesa, FO.B. barranosa,
B.K. Ocmanos, A.Jl. CamconoBa Dnektpoxumusi. H. Hosropoa. HI'TY um. P.E. Anekceena. 2012.
S52c.

B xontponbHyto paboty Ne 6 BXOAST BOHpPOCH MO cTpoeHue aroma u [lepmoguueckomy
3akony uMm. .M. MenneneeBa: 3amanue 1- 25 (1Mo BBIOOpY mperojaBaTressi) U3 METOIUYECKUX
ykazanuii: JI.A. CmupHoBa, JK.B. Manynesuy, I'.A. [lanudeBa, I.®. Bonoaun, JI.H. YerbipOok,
C.B. Kpacnony6ckas. Crpoenue aroma. H. Hosropon. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B kxoHTponbHYIO padory Ne 7 BXOISAT BONPOCH! MO XUMHYECKOHW CBs3uW: 3amada 1-29 (1mo
BbIOOpPY mpernoaasarens) u3 meroauueckux ykazanui: O.H. Kosanesa, T.B. CazontseBa, A./l.
CamconoBa Ctpoenue aroma. Xumudeckas csizb. H.Hosropon, HI'TY um. P.E. Anekceesa. 2015.
16 c.

B kouTponbHyto padoty Ne 8 BXOAAT BOMPOCH O KOMIUIEKCHBIM COCTUHEHHSIM. BapUaHT
1-25 (mo BBIOOpPY mpemnonaBatens) U3 MetoAuueckux ykazanwii: B.M. Haymos, I'.A. Tlanuuesa,
JI.H. Yetpip6ok Kommiekcusie coequnenusi. H.Hosropon. HI'TY um. P.E. AnekceeBa. 2014. 51 c.

11. OUEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA OCBOEHUSA JUCIHUIIJINHBI

TunoBble KOHTPOJIbHbIE 33JaHUS MU MHbIE MATEPUAJIbI, HEO0XOAUMbIE /ISl OLEHKH
3HAHMI, YMeHMii, HABBIKOB U (MJIH) ONBITA B X0/le TEKYLero KOHTPOJIsl yCIIeBaeMOCTH

Bomnpocsl, nHAMBHyaIbHbIE 3aJIJaHUS U 337a4H NPEJICTaBICHbl B METONYECKUX YKa3aHUSIX
K MPaKTUYECKUM U J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBieHHbIX B 11. 6.3.

Ilpumepovt munogwvix 3a0anuii:

11.1.1. TunoBsble 3aJaHUS K NPAKTHYECKHUM (CEMUHAPCKHUM) 3aHATHAM

3ansTue Ne 24 (2 yaca)
OKHCIUTEILHO-BOCCTAHOBUTEIbHBbIE peakiuu. Pemenne 3a1a4

1. UnpuBuayanbHOE PEUICHUE 33[a4l OKUCIUTEIbHO-BOCCTAHOBHUTEIILHBIM PEAKIUAM (IO

BBIOOpY TIpenojaBareisi W3 METOAMYECKMX YKa3aHWW K JabOpaTOpPHBIM UM TMPAKTHUYECKUM

3apatusM:  CamconoBa A.JI., Tamkun AJl, CaszonteeBa T.B. «OxucauTensHO-
BoccTaHoBUTENbHBIE peakuui» H. Hosropon, HI'TY um. P.E. AnekceeBa. 2012. 36 c.)
TUITOBBIE 3AIAY:

1. OHpCIlCJ'II/IT c BO3MOXHOCTH CaMOHpOI/ISBOJ'IBHOF (0) HpOTeKaHI/IH peaKLlI/II/I HpI/I
CTaH,ZIapTHI)IX YCJ'IOBI/ISIX
2KMnO; + 16HF = 2MnF, + 5F, + 2KF + 8H,0
2. Omnpenenure BO3MOXXHOCTh  CAMOIIPOM3BOJBHOTO  IMPOTEKAHUS pEAKIUU  IPHU
CTaH,ZIapTHI)IX YCJ'IOBI/ISIX
2KMnOy + 16HBr = 2MnBr;, + 5Br, + 2KBr + 8H,0
3. OHpCIlCJ'II/IT c BO3MOXHOCTH CaMOHpOI/ISBOJ'IBHOF (0) HpOTeKaHI/IH peaKLlI/II/I HpI/I
CTaHIlapT HBIX yCHOBI/IﬂX
2Fe04> + 8H" + 2Br — Fe®* + Br, + 4H,0
4. Omnpenenure BO3MOXKHOCTH CaMOIPOW3BOJIBHOTO TMPOTEKAHUS PEAKIHUH TIPH
CTaH,I[apTHI)IX YCJ'IOBI/IHX
AsO;¥ + 2H,0 + 21" = AsO, + I, + 40H
5. BeruucianTe KOHCTAaHTY PaBHOBECHUS PEaAKIUU
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2KMnQO4 + 10FeS0O,4 + 8H,S0O,4 = 2MnS0O,4 + 5F62(804)3 + Ky,SO4 + 8H,0
6. Ompenenute HaNPaBJICHHE PEAKIIUH IPU CTAHJAPTHBIX YCIOBHUSIX
2KMnQO, + 5H,S + 3H,S0,4 = 2MnS0O, + 2S + K,SO4 + 8H,0

7. MeTooM HMOHHO-3JIEKTPOHHBIX ypaBHEHHU mondepute K03()(PUIMEHTHI B CIEIyIOIUX
OKHCJIIUTCIBHO-BOCCTAHOBUTCIIbHBIX PCAKIHAX. VYKaxuTe OKHUCIUTEIL U BOCCTAHOBHUTENL. Kakon
H3 3JICMCHTOB OKUCIIACTCA, KaKoOI BOCCTaHABINBAETCS?

1)A| + K>Cr,07 + H,SO4— Alz(SO4)3 + Cr2(504)3 + K»,SO4 + H,O

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

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

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

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

6) Mgl + H,O; + H,SO,— I, + MgSO4 + H,0

7) FeSO, + KCIO; + HQSO4—>F62(SO4)3 + KCI + H,0O

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

9) MnO, + O, + KOH— KoMnO,4 + H,O

10) SO, + FeCI3 + H,O— H,S0, + FeCl, + HCI

11) H,S + K,Cr,07 + H,SO4— S + Cr2(804)3 + K,SO4 + H,0

12) H,SO; + HIO3— H,SO,4 + HI

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

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

15) SO, + KMnO4 + H,O — K»SO4 + MNO, + HySO4

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

17) MnO, + H,SO4— MnSO, + O, + H,O

18) FeSO4 + KMnOg4 + H,SO4 — Fez(SO4)3 + MnSQO, + K,SO,4 + H,O

19) KNO; + KMnO,4 + KOH — KNO3; + K;MnO4 + H,0

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

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

22) P + HNO3 + H,O — H3PO,4 + NO

23) KMnO,4 + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO

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

25) I, + KOH — KI + KIO3 + H,0

26) KIO3; + H,O5 + H,SO4— O + 1 + Ky,SO4 + H,O

27) Al + KOH + H,0O —KJ[AI(OH)4] + H»

28) SnCl; +KMnQ4 + HC1 — SnCls + MnCl; +H,0

29) Cl, + KI + KOH — KCI + KIO3 + H,0

30) SNCl, +FeCl; — SnCl, + FeCl,

8. MeTromoM 3IIEKTPOHHO-HOHHBIX YPaBHEHWH COCTaBBTE IOJIHBIC YPABHEHUS PEaKITH,
YYHUTHIBASI, YTO JTUOO OKUCIUTENh, TUOO BOCCTAHOBUTENH SIBJISIOTCS Takke U cpenoi. ObocHyiTe
Ha OCHOBAaHHHU CTAHAAPTHBIX OKHUCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX ITOTCHIMAJIOB BO3MOXHOCTH
MMPOTCKAHUSA JAHHBIX peaKHHﬁ.

1) K1 + H,SOs/xon1/— I, + H,S + K»,SO,4 + H,O

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

3) NaBr + H,SO4/xon/— Br; + SO, + Na,SO4 + H,O

4) Mg + H,SO4/komi/— MgSOj + S + Hp0

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

6) Cu + H,SO4/kor1/— CuSO4 + SO, + H,0
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7) Ag + H»SO4/koHI/— Ag2804 + SO, + H,0

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

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

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

11) HCl/kou/ + CrO3 — Cl; + CrCl; + H,0

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

13) Zn + H,SO4/xoH/ — ZnSO4 + H,S + H,0

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

15) Cu,0 + HNO3;— CU(N03)2 + NO + H,0

16) CuS + HNOs/kouu/— H,SO, + CU(N03)2 + NO, + H,0O
17) FeS + HNO3/konu/— FG(N03)2 + H,SO4 + NO, + H,0
18) MnS + HNO3— S + NO + Mn(NOs); + H,0

19) FeSO4 + HNO3;— F62(804)3 + FE(NO3)3 + NO, + H,O
20) MnS + HNOg/KOHH/—>H2504 + NO, + Mn(N03)2 + H,0
21) Ag + HNO3/kon/— AgNO3z + NO, + H,0

22) Zn + HNO3— Zn(NOs); + NO + H,0

23) Mg + HNOg/ouenbpas6./— Mg(NO3), + NH;NO3 + H,0
24) Fe + HNO;— FC(NO3)3 + NO + H,0O

25) S + HNO3;— H,SO4 + NO

26) H,S + HNO3— S + NO, + H,0

27) Cu + HNOg3/pa36/— Cu(NO3), + NO + H,0

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

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

30) KyS + HNO3z— S + NO + KNO3 +H,0

11.1.2. TunoBble 3a1aHust IS JJAa0OPATOPHBIX padoT
Jladoparopnoe 3ansTue Ne 1 (4 yaca)
Onpenenenne IKBMBAJIEHTHOI Macchl MeTaJl1a

TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. Henb paboTsl

2. [Topsi0K BBITTOTHEHUSI PaOOTHI

3. O6paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX

4. AHanu3 pe3yabTaToB

5. Cxema yCcTaHOBKH

6. HaiiTi sxkBUBasieHTHYIO Maccy cepbl B coerHeHnIx H,S; SO3; FeSO,; CuSO:s.

7. OT 4ero 3aBHCHUT SKBUBAJECHT XMMHUUYECKOTO AJIEMEHTA: 1) OT BaJICHTHOCTH; 2) BCeraa

SIBJISIETCS] IOCTOSTHHOW BEJIMYMHOM.

8. Uemy paBeH o0beM | Moib maeanpHOTO Taza mpu 25 °C u maBnennu 1 atm, macca ero
sKBUBaeHTa — 29,65 r/Monb. UeMy paBHBI BaJI€HTHOCTh W aTOMHAs Macca MeTaija, KaKo 3To
MeTami?

9. OnpenenuTh SKBUBAICHTHYIO Maccy MeTauia, eci 0,4 T ero BHITECHWIN U3 BOJbI 624
miHy ipu 470 OC 1 743 Mm pT. c1.?

10. 0,36 r meTaia obpasyrot 0,68 T okcuaa. OnpenenuTs YIKBUBAICHT METAJLJIA.

11. Mpiubsk o6pa3yeT ABa OKCUIA, U3 KOTOPBIX OJUH CONEPKUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) Mblmbsika. OnpeaenuTs SKBUBAJIEHTHbIE MAcChl MBIIIbSKa B 000UX

cinyvasix. Hancats popmysibl COOTBETCTBYIOIIUX OKCHIIOB.
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12. CpopmynupoBaTh 3aKOH SKBUBAJIICHTOB, JJaTh €r0 MaTEMaTUYECKOE BEIPAKCHHE.

13. Kak omnpenenuth SKBUBAICHT OKCHAA, ©CIM W3BECTEH OJKBUBAJICHT JJIEMEHTA,
COEIMHUBLIETOCS C KMCIOPOIOM?

14. Jlath onpenencHus SKBUBAICHTA JJIEMEHTA, SKBUBAJICHTHON MAaCCHI.

15. HaiiTu 2KBUBaJICHTHYIO Maccy Mapraniia B coequaHeHusx: Mn(OH)4; KoMnOy4; MnSQO,.
16. Ckomnbko sxkBuBaneHToB comepxutcs B 200 r CaCOs; B 400 r NaOH?

11.1.3. TunoBblie BoNpochl (3aaHusi) AJsl YCTHOT0 (MMCbMEHHOTI0) onpoca
JIEKIIUS Ne 5
3aBHUCUMOCTH CKOpPOCTH peakiuu oT Temneparypsl. [Ipunnun Jle-Illateane

THUIMOBBIE BOIIPOCHI JJs TPYHNIIOBOI'O OBCYXIEHHUS HA
JIEKIIMOHHBIX 3AHSATHUSAX:

1. Kak 3aBUCHUT CKOPOCTh XUMHYECKON PEAKIMH OT KOHIICHTPAIMH PEarupyromnux BEIIeCTB
JUTISL CJIOKHBIX PEeaKIii?

2. Hanmumure auddepennnaibHoe KHHETHYECKOe YPaBHEHUE PEAKITHH.

3. Uro Ha3pIBalOT mopsAakoM peakiuu? Kak 3KCrepuMEHTaIbHO OIPEACISIOT MOPSI0K
peaKuu Mo JaHHOMY BEIECTBY?

4. Kak UW3MEHSIOTCS KOHIIGHTPAIIMA BEHICCTB BO BPEMEHH IO MeEpE MPOXOXKICHUS
peaknuu? HanummTe MHTETpalbHOS KHHETHYECKOE YPABHEHHE IS PEAKIIUU TICPBOTO TIOPSIIKA.

5. Or xakux (aKTOpPOB 3aBHCUT CKOPOCTh XHUMHYECCKOW PEAKIMU B TETEPOTCHHBIX
crucremax?

6. Kak u modyemy 3aBUCHUT CKOPOCTh peaklMd OT TeMmmeparypbl? Hamuimmure ypaBHEeHHE
Appennyca. KakoB Qu3nyeckuil cMbICI KOHCTAaHT ypaBHeHHs? Kakue sKcreprMeHTalbHbIE
JaHHBIE HEOOXOIUMBI JJIs pacueTa SHePTUU aKTUBALIUN?

11.1.4. TunoBbIe TeCTOBLIE 3aJaHUA

Tema «OcHOBHBIE I10JI0KEHHS, 3JIEMEHTHI XMMHYECKOH TEPMOAMHAMMKH H TEIJIOBbIE
3¢ dexThl XUMUYECKUX PeaKunii»
1. Tennosoii 3¢ ekt peakiuu XapakTepu3yercss U3MEHEHUEM
1) sHTpOIINY;
2) SHTaJIBIINY;
3) MOBBILLICHUEM TEMIIEPATYPHI;
4) BHYTpEeHHEH SHEPrUH.
2. Peakuus mpoTekaeT caMOIpPOM3BOJIBHO B IPSMOM HalpaBJIeHUH, €CIIU
1) AH<O;
2) AG<O0;
3) AS>0;
4) AH>0.
3. DHTpomHs ABISIETCS XapaKTEPUCTUKOM
1) Tena0TH CUCTEMBI,
2) 6ecniopsiJika CHCTEMBI;
3) noTeHMaNbHON YHEPTUH CUCTEMBIL;
4) NBU>KEHUS MOJIEKYJI.
4. TemmoBoit 3¢ (heKT peakIu 3aBUCUTE OT
1) TeMriepaTypbl OKpYKaromen Cpe/ibl;
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7.

2) naBlEHUS B CUCTEME;

3) Ha4aIBHOTO U KOHEYHOTO COCTOSIHUSI CUCTEMBI,

4) nyTH NpOTEKaHUSI pEaKLUU.

B xoze peakuuu IporCXOIHUT BBIICIEHUE ra3a — CHCTEMa PacIIupseTCsl, IPU ITOM €€
1) suTpomnus ymensinaercs (AS<0);

2) sHTanbnus yBeaunuusactcs (AH>0);

3) suTpornus Bo3pacraet (AS>0);

4) BuyTpeHHss s3Heprus ymenbimaetcs (AU<0).

Jst kakol peakuuu ASxp >07?

1) CaCOj3; (x)=CaO(k)+ COx(1);

2) 2S0; (r)+ O4(r)=2S05(1);

3) Io(r)+ Ha(r) = 2HI(1);

4) 3H2(r)+ N(r) = 2NHj3(1).

Peakuus mpoTekaeT caMOIpOU3BOJIBHO IPH TeMmieparype Huxke papHoBecHou ( T<T,), B

clIydac eCiin

8.

1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
Peaknusa 1mporekaeT caMONpOM3BOJIBHO IIPU  TEMIEpaTrypax BbIIIE TEMIEPATYpPbI

PAaBHOBCCHUA B CiIydac €CJIN

€ClIn

10.

11.

12.

1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
B cucreme ner paBHOBECHS, pCaKIUs HEC BO3MOXKHA ITPU 1000t TEMIICPATypC B ClIy4dac

1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<O0.
PeaKI_II/ISI MMPOTCKACT CaMOIIPOU3BOJILHO IIPHU JF000H TEMIICPATypEC B CJIydac
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
Peakuus sBisieTcs SK30TEPMUYECKOM, €CITU
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>O0.
PeaKI_II/ISI MPOTCKACT C IMOITIOMICHUCM TCILJIa, CCIIN
1)AH<0;
2) AS>0;
3) AH>0;
4) AU>0.
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13. Cuctema HaXOAUTCS B PABHOBECUH, €CIIH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DuTponus cucTeMsl MOBBILIAETCS PU
1) KoHJIeH AUy Mapa;
2) KMIIEHUHU KUIKOCTH;
3) KpUCTAJIM3ALMU XKUJKOCTH;
4) ocaxaeHHH.
15. DHTponus cUCTEMbI yMEHbLIAETCS [IPU
1) kpucTaiUIM3aIH;
2) n1aBJIEHUN;
3) BO3rOHKE;
4) pacTBOpPCHHH.
16. Peakuust npotekaer mo ypasHenuto 2 HClyy + Cayy = CaClyyy + Hyr. Cxombko Momneit
HCI Bcrynuiio B peakituio, eciiu Bbiiennioch 152,88 k/Ix Teria?
1) 1 moup;
2) 0,25 mob ;
3) 0,5 moub; 4
4) 1,5 mob.
17. Duranenus obpasoBanus FeOcocraiser -265 kJ[k/Moab. CKOJBKO Temja BbIIEIUTCH,
ecnu obpasyercsa 144 r okcupa xxenesza?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xJ1x;
4) 488 xIx.
18. Cornacho 1 ciencturo 3akoHa ['ecca TeroBoi 2P QexT peakun
F8203(K) +3 CO(r) =2 FE(K) + 3 COz(r) paBeH
1) AH%p = - 240,18 kJIx;
2) AH%p = 240, 18 kJIx;
3) AHOXp = 340 x/Ix;
4) AH%p = - 226,9 k]I
19. OuTponus cucremsl B xo1e peakiuu Na,COsz) = NaO + COy(ry yBEnIMUHMBaeTcs, T.K.
1) o6pasyercs ras;
2) peakiusi CaMOIPOU3BOJIbHAS;
3) oOpasyeTrcst OKCHI HaTpHS,
4) 00pa3yroTCs Ba OKCHU/IA.
20. Onpenenute TemnoBoi 3G ekt cropanus KUAKOro CSy ) 10 00pa3oBaHUs Ta3000pa3HbIX
CO;2 u SO3.
1) - 602 x/Ix;
2) 635,2 xkJIx;
3) — 635,2 xJIx;
4) 602 xJIx.

11.1.5. TunoBble 3a1aHUSA 1JI1 KOHTPOJIbHOMH PadoThI
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KOHTPOJIBHAS PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbI XUMHNN»
BAPHUAHT 1

1. Ckonbko MoJielt u mMoJekyn comepxut 10r xmopa npu H.y.? Onpenenute ero oobeM
(H.y.).
2. B3sThl paBHBIE Macchl a30Ta W KHUCIOpOJa MPHU OAMHAKOBBIX ycioBuax. Ompenenure
COOTHOIIIEHUE 00HEMOB ITUX T'a30B.
3. I'a3, mIOTHOCTH KOTOPOTO 1O BO3AyXy coctaBisieT 0,6, HAXOMUTCS B COCYIe €MKOCTHIO
201 mox naBnenuem103,8 klla HpI/IZOOC.PacchTaﬁTe Maccy rasa.
4. ITpu narpeBannu 20 r Metama noixydeHo 21,66 r okcuaa. Onpeaenure SKBUBAJICHTHYIO
Maccy OKCHJa U MeTaJlja.
5 Kakoii ra3 u B KakoM KOJHMYECTBE OOpa3yeTcss Mpu B3auMoieucTBuu 6,4 r meau ¢
U30BITKOM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI?
6. DxBUBajeHTHas Macca MeTaiia paBHa 20r/Monb. Kakol mpoieHT no Macce Kuciopoaa B
OKCHJI€ JaHHOTO MeTaa?
BAPUAHT 2
1. Macca 1x raza npu H.y.paBHa 0, 0021kr.Onpenenure MOJISIPHYIO MacCy ra3a U €ro
IUIOTHOCTB IO BO3IYXY.
2. B kakom oO0beMe BOIOpoOa MPH H.y. coaepkutes 18- 10% MOJIEKYJ1?
3. Onpenenute naBieHue dTHIIeHA B cocyne oobemom 10 1 mpu -2°C.
4. IIpu BoccTaHoBieHnu 1,34 T okcHaa MeTaiia BOJAOPoIoM obpa3oBaiochk 0,324 r BOABL.
Omnpeznenute 5KBUBAJIEHTHYIO Maccy MeTala.
5. Cmemanu 7,3 xsopoBoaopoaa u 4r ammuaka. CKOJBKO TPaMMOB XJIOpHU/Ia aMMOHUS TIPU
3TOM obOpa3zyercs? Kakoif ncxoanslii ra3 OblI B35T B U30BITKE?
6. [Ipu B3ammopeiicTBuu ¢ Bomoil 0,25T NBYXBaJIEHTHOTO MeTalla BBIACTHIOCH 140Mit
Bojiopoza (H.y.). Kakoii ato meramn?
BAPHUAHT 3
1. HaiinmuTe cooTHOIIEHHE 0OBEMOB PaBHBIX MAacC a30Ta U aMMHAaKa.
2. Onpenenure maccy okcuaa yriaepozaa(ll), coneprxantyto 2 1026MOJ'ICKyJ'I.
3. Kakoii 06beM 3anumaet 4 1 Bogopoa npu aasiennu 1 atmochepa u 5°C?
4. PaccumTaiiTe >KBUBAJIEHTHYI0 MacCy O3JIEMEHTAa, €CIM €ro COEIAMHEHHE C Cepoil
conepxut 13,8% (1o mMacce) cepbl, SKBUBAJIIEHTHast Macca KOTopoit paBHal 6,03r/Mob.
5. K pacrtBopy, conepxkamemy 10r mutpara cunna (I1), mpwmmu 10 ma 5%pacTtBopa
xuopua Hatpus (p = 1,03r/cm®). Onpenenure Maccy 0Gpa3oBaBIIEroCs OCAJIKA.
6. IIpu B3aumopeiictBuu 13r meramna (I) ¢ Bomoit Beimenmioch 3,731 Bogopoma(H.y.).
Onpenennre 3TOT METAILI.
BAPHUAHT 4
1. Onpenenure 00beM yriaeKHCIOro rasa (H.y.), COAEPIKAIIEro TaKoe e KOJIHMYECTBO
MOJIEKYJI, 4TO U B 10r BOABI.
2. Tlpu 7°C naBiieHue ra3a B 3aKpbITOM cocyje paBHO 96 kIla. KakuM cTaHeT IaBiieHHUE,
€CIIM OXJIauTh cocyn 10-33°C?
3. U3 cKkombKHX aTOMOB COCTOMT MOJIEKYyJa aproHa, €Clid IUIOTHOCTh €ro IO BO3IYXY
paBHal,38?
4. Oxcun metaia (II1) conepxkut 30% mno macce kucinopoza. OnpeneanTe 3TOT METall.
5. Ckonpko HuTpata meau (II) oOpasyercst mpu B3auMoOeHCTBUHM M30BITKA pa30aBICHHOMN

38



a30THOM KHCIOTHI ¢ 3,2 T Menu? Kakol ra3 m B KakoM oObeme (H.y. BBIACISCTCS B ITOM
peakuuu?

6. DOxBuBamenTHas Macca Mmetamia (II) paBHa 12 r/monb. OmnpemenuTe TPOIEHTHOE
coJiep>KaHue KUCIOPO/ia B OKCHJIE ITOr0 MeTalljla.

BAPHUAHT 5

1. ConocraBpTe YMCIO MOJICKYJ, coaepskamuxcs B 1T azora u B Ir okcuaa azora(ll). B
KaKOM CJIy4ae U BO CKOJIbKO Pa3 YKCJIO0 MOJIEKYI Ooiblie?

2. Kakoii 06bem nipu H.y. 3aauMaeT 10r xiopa? CKoJIbKO MOJIEH XJIopa COAEPIKUTCS B ATOU
Mmacce?

3. KakoB o6wbem Bomopoga mpu 17°C u masmenmu 200 klla, BBLIGIHBIIErOCS IpPH
pacTBOpeHMH 1,5 KI IMHKA B COJISTHOM KHUCI0TE?

4. Tlpu coenuaennu It docdopa ¢ kucmopoaom ObUT0 ToydeHo 2,29t okcuaa docdopa.
BriBemute popmyny aToro okcuna gocdopa.

5. MoxHo 5u xene3o Maccoit 5,6r npesparuth B Fe;0, B3aumozeiicreuem ¢ 0,05 monb
kucnopona? Kakoit o6vem kucnopoga (H.y.) moTpedyeTcst i MOTHOTO MPOTEKaHUS JaHHON
peakuuu?

6. CKOJBKO 3KBUBAJICHTOB BOJOPOJa IMOTpeOyeTcs i BOCCTAHOBJICHHS 7,2 T OKCHIA
xeneza(ll). Kakoit o0beM 3aiiMeT 1aHHOe KOJTUYECTBO BOIOPOIa?

BAPHUAHT 6

1. PaccumTaiiTe Maccy OJTHOM MOJIEKYJIbI CEpOBOAOPO/A.

2. HpI/I17°C u naBienun 104klIla macca 6241 raza cocrasisierl,185 kr. Omnpenenute
MOJIIPHYIO MaccCy rasa.

3. OmpenenuTe MIOTHOCTH a30Ta MO Boopoay. Kak oTHOCATCS 00beMbI paBHBIX Macc 3THX
ra3oB MU OJIMHAKOBBIX YCIOBUSIX?

4. Mbibsik 00pa3yeT /1Ba OKCHJIA, COJEPKAINX COOTBETCTBEHHO 65,2 n 75,7 % Mbllibsika
o mMacce. Onpeaenure XUMUIECKUue POPMYITBI ITUX OKCHIIOB.

5. Ilpu Boccranoriennn yriaem 32 r okcuaa skenesa(Ill) oOpaszoBanoce20,81 r xemnesa.
BreraucnuT BBIXOJT Kelie3a B MPOIIEHTaX 10 Macce.

6. Ha BoccranoBnenne 1,8 r okcuma meramna tpedyercs 0,833 n Bomopoma(H.y.).
Onpenenute SKBUBAJICHTHBIE MACChI OKCHA U METaIa.

BAPUAHT 7

1. Ompenenute maccy 10m azora mpu H.y. Kakoe KOTUYECTBO MOJIEKYJT COJEPKUTCS B
JTaHHOM 00BeMe?

2. Onpeenute 00BEM YIIIEKUCIIOTO Ta3a (H.y.), COACpkKAIIUNA TaKoe e KOJTHMIESCTBO MOJIb,
kak u B 10 T Bogopoa.

3. Ilpu kakoMm maBleHUM Macca XJjiopa 00beMOM 31 COCTaBUT 2,5T, €CiM TemIepaTypa
paBHa 25°C?

4. DnemeHT 00OpaszyeT Okcui, coaepxkammi 32% 1o macce kuciopona. PaccuuTaiite
SKBUBAJICHTHYIO MacCy JIAHHOTO 3JIEMEHTA.

5. HaBecky cruraBa maccoit 8,215r, comepxkamero 75% wmapranma u 25% aJrOMUHUS,
00paboTany pacTBOPOM COJSTHOM KHCIOTHL. Ompenenute 00beM BBIJACITUBIIETOCS BOJAOPOJIA
(1.y.). HaBecky artoro xe crmiaBa maccou 6,89 r oOpaboranu 1menoupto. Berancnure oObem
BBIIENHBIIErocs Bogopoa mpu 21°C i 988 kITa.

6. Ha oxucineHuwe IByXBaJEHTHOrO MeTaiia Maccoi 8,34 1 HeoOxommmo 0,68 1
Kkuciaopona(s.y.). Onpenenure, 4To 3TO 32 METaJLI.
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BAPUAHT 8
1. Kaxkoii o6vem npu H.y. 3anumaetr 10 r ammuaka? CKOJIBKO MOJIEKYI COAEPIKUTCS B 3TOU

Macce Beniecrtna?

2. [TnmoTHOCTH MapoB OpoMa 1o Bo3ayxy paBHa 5, 37.KakoB coctaB mosekyn 6poma?

3. Onpenenute Macey 101 kucnopona npu 21°C u naBrennu 125 xl]a.

4. ITpu BoccranoBnenun 16 r okcuna meramwia (1) amromuanem noaydeno 10,2r okcuma
amroMunus. OnpeeuTe, 4To 3TO 32 METaJLI.

5. BemectBo umeer cienyromuii cocraB % mno macce: 37,71 narpus, 22,95 kpemnws, 39,34
KUCJIOpO/Ia. Y CTAaHOBHTE MPOCTEHUIITYIO (DOPMYITY STOTO BEIIECTBA.

6. [Ipu cxxuranum St Meramia oopa3oBaioch 9,44r okcuaa gaHHoro Metamwia. Onpeaenure
SKBHUBAJIEHTHBI MACChl OKCHIa U MeTaJlIa.

BAPUAHT 9
1. Yemy paBHa macca MoJieKyJbl okcuaa cepbl (1V)?

2. IlpenmenpHblii razooOpa3Hblii  yriaeBomopon wmaccoir 0,268 r 3aHumaer o00beM
200mi1(n.y.). Haligute MOIsIpHYIO Maccy U YCTAaHOBHUTE YTIIEBOJIOPOI.

3. Cocyx emxoctbio 10 mpu 27 C BMeIaeT oQuH MOJb Bo3ayxa. PaccunTaiite maBieHue
BO3/lyXa B COCYJIe, €CIIM MOJISIpHAsi Macca BO3yxa paBHa 29 T/MOJIb.

4. Tlpu BoccranoBienuun 8,06 T okcuaa Meramuia OepuIUIMEM IMONIY4YeHO 5 T OKcula
Oepwiusa. PaccumraiiTe SKBHBAJIGHTHYIO MAacCy MeTajula, €CiM OJKBUBaJEHTHas Macca
Oepuus paBHa 4,5 T/MOJIb.

5. Ilpu pasnokeHuu KapOOHaTa KalbLMS BBIIETHIOCH 5,6 1 YIIEKHUCIOro Trasza(H.y.).
Omnpeznenute Maccy THAPOKCHIA Kallusi, HEOOXOAMMYIO JUIS TPEBPAIICHUS BBIACITHBIIEIOCS
rasa B kapOoHat kanus. CKoJIbKO MOJiel KapOOHaTa KaJIbIUS TIPH 3TOM Pa3I0KUIOCH?

6. UeTslpexBaJleHTHBI MeTaJT Maccoi It pearupyer ¢ 0,27 r xuciopona. Omnpenenure
HKBUBAJICHTHBIE MACCHI ATOTO OKCHA M METayuIa. Y CTAHOBUTE, YTO ATO 32 METAJII.

BAPHUAHT 10

1. Omnpenenure Maccy KHCIOpPOJA, COJEPXKAIIETO CTONBKO K€ MOJEH, CKOJBKO HUX
COJIEPKUTCS B 36T BOJBI.

2. Macca rasa o6bemom 107 m® (H.y.) paBHa 1,17510° kr. Boraucauts MOJIEKYJISIPHYIO
Maccy ra3a ¥ Maccy OJJHOM MOJIEKYJIbI ATOTO Trasa.

3. Kaxkoit o06wbem oxcuma yraepona(lV) MOXHO MOMYyYUTh TPH TPOKATMBAHUH
ruapokapOoHara HaTpus Maccoi 210r an/IZSOC n naBienuun 1 06k11a?

4. DKBUBAJICHTHAs Macca MeTayia paBHa 251/mMoib. Paccumraiite 00beM Bogopoaa(H.y.),
HEOOXOIUMOTr0 JJISI BOCCTAHOBIIEHHS €70 OKCHIa Maccoi 4,95r.

5. Kycouek cepedpsiHo MoHeThl Maccoii 0,3 T pacTBOpHIN B KOHIICHTPUPOBAHHOMN a30THOM
kucnore. K momyuyeHHOMY pacTBOpy n00aBuau xiopuaa Hatpus. OO6pazoBaics 0cagok Maccou
0, 199 r.Kakoit % cepeOpa mo macce coaeprxaicsi B MOHeTe?

6. KakoBa Macca ruipokcuia Kajius, coAepkKaiias CTOJIbKO K€ SKBUBAICHTOB, CKOJIBKO HX
coaepxkutcs B128 r ruzipokcuaa Kanbius?

11.2. TunoBble KOHTPOJIbHBbIE 3aJaHUs WJIM WHbIe MATEepPHAJIbI, HEOOXOAMMBIE JJIsI
OLICHKM 3HAHUI, YMeHMIi, HABHIKOB U (WJIH) ONBITA B X0/i€ MPOMEKYTOYHOH ATTEeCTAIlUM MO
AUCHUILINHE

DK3aMeH NPOBOJIUTCA B TECTOBOM M YCTHO-IUCBMEHHOH (opMe Mo BCeMy Marepuaiy
n3ydaemMoro Kypca «O0miei XumMum»

DK3aMeHAI[MOHHBIN OUJIET COEPIKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.
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IK3AMEHANMWOHHDBIE BUJIETHI IEPBOI'O CEMECTPA

DK3AMEHAIIMOHHBINA BUJET N1

1. BuyTrpeHHsisi sHeprust U ee (QU3MUECKU cMbIcH. llepBblii 3aKOH TEPMOIUHAMUKH.
Onranbmusi. CrangaptHelie ycioBus. TernoBsie dddextor peakmuit Qv m Qp. DHmo - u
AK30TEPMHUUECKUE PEAKIIMN. DHEPreTUUECKUE AUArPAMMBI 3TUX PEaKLIUM.

2.. Juccoumanus snexTponutoB. MonHoe mnpousBeraeHue Boxabl. lllkama KHCIOTHOCTH.
HeliTpanpHble, kuciple u menounsle pactBopel U ux pH. Omnpenenuts pH B HacblieHHOM
pactBope Al(OH)3

3. Onpenenuth Eqe muist peakinn A + B = C + ]I, ecim koucranTa ckopocr mpu 21 u 41 °C
COOTBETCTBEHHO PaBHBHI 4. 1041 7,5.10%

4. Kakosa xonnenTparus nonos H" , OH u pH B 5 % pacTBope YKCYCHOM KHCIOTEL.

5. B rajpBaHHYECKOM 3JIeMEHTe Ipotekaet peakuus Mg + Sn** = Mg2+ + Sn*

A). HapucoBarb cxemy 3jieMEHTa U ONPEAEIUTh HalpaBiICHUE IBUKEHHS 3JIEKTPOHOB BO
BHEIITHEH LIETIH;

B). Paccumrate D.JI.C, ecnm kouuentpamms moHoB [Mg™], [Sn®*] u Sn*™* paBHsl
coorBeTcTBeHHO 0,1, 102 u 10°® mons/n

9K3AMEHAIIMOHHBIN BUJET N2

1. 3anucarb ypaBHEHUS MPSMBIX U 00paTHBIX ckopocteil rereporenHoi (CaCO3z = CaO +
CO») u romorennoi (2N,0O = 2 N, + O, - Bce BemiecTBa - ra3bl) peakliuid. DHEPrus aKTUBAIUU
nporecca. AKTHBHPOBAHHBI KOMITJICKC. AKTHBHBIC MOJICKYITHI (pacnpenenenue MakcBeruia).

2. Jlnsa peakuuu 2N,0 = 2 Ny + Oy onpenenuTs: TEIIOBOH 3P GeKT peakiuu; BhIpaKeHUS
i xkoHcranT Ko m K, M cooTHomeHne Mexay HUMH. byner nu peakuus caMONpPOU3BONIBHO
nporekats mpu 100 °C.

3. Beruucnuts 1P CaF,, ecniu B 1 nutpe Boasl pactBopsiercst 0,0157 r aToit comnu.

4. Tlogbepute kod3()PHUIMEHTH B YpaBHEHHH. YKaKUTE OKHCIUTEIb U BOCCTAHOBUTEINb.
Kakoii 13 371eMeHTOB OKUCIISICTCS, KAaKOM BOCCTaHABIMBACTCS?

Al + K>Cr0;7 + H,S04, — A12(804)3 + CF2(804)3 + K,S04 + H,O

5. luarpamma IlypOe. Kakue naHHble MOXKHO MOJIY4YHUTh B IUJIaHE KOPPO3UM METAJUIOB Ha

OCHOBE ITOM JAMarpaMmbl?

3K3AMEHAIIUMOHHBIA BUJIET N3

1. 3akon l'ecca u ero cneactBus. Tepmoxumuyeckue ypaBHeHHUs. Pacuer TemIoBBIX
3P PEeKTOB XMMUYECKUX peakiuil 1Mo sHTadbnusM oOpa3oBanus (Ha mpumepe 2 NO + Clp; = 2
NOCI1) u cropanus. [Ipaktndeckas 3Ha4MMOCTh 3akoHa ['ecca.

2. ®yukuu coctosaust cuctemel (U, H, G, S). x ¢usudeckuii cMBICIT U CBA3b MEXKIY
HUMH. YTO 1O 3THM MapaMeTpaM MOXHO orpenenuts? OTBeThl 000CHOBaTh W TOJATBEPIHMTH
bopmynamu.

3. Berauciuts pactBopumoctb i 1TP Ni(CN), ecori B 500 M1 Bozsl pacTBopsiercs 2,09-10
T COJIN.

4 . Vpasusats metogom noaypeaknuii: Cl; + Kl + KOH = KCI + K103 + H,0

5. Jlns ranpBaHMYECKOro syeMeHTa Fe| Fe*? (Imoms/n) || Ag'(0,1mons/m) |Ag yka3aTh
MOJISIPHOCTH AJIEKTPOJIOB W HAIpPaBJICHUE JBIKCHUS AJIEKTPOHOB BO BHEIIHEH Ienu. PaccumTarthb

SMC.

DK3AMEHAIIMOHHBI BUJIET N4
1. Ilpunmun Jle-Illarenbe. ®DakTOphl, BIUSIOIIAE HAa CIABUI PABHOBECUS XUMHYECKOH
peakuuu. [Tokazate Ha nmpumepe noiydenus ammuaka u NHi . + H2O , = NH4OH, paccunran
MIpEABAPHUTEIIBHO TEIIIOBOM A PEKT ATOM peaKium.
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2. I'mapomnu3s conelt. Ilokaszars Ha npumepe KHoPO,4. Ctenens u koHcTaHTa rugponusa. pH
cpensl pu rugponuse coneid. CriocoObl cBUTa paBHOBECHSI PU TUIPOIIH3E.

3. Onpenenuth naBieHue B cocyae oobemom 20 1 ra30BOM CMeCH MPHU 20°C, cocroseii u3
2 r xsopa u 10 r a3ora.

4. TTonbepute kodhdurmentsl B ypasuenun: Al + KMnO4+ HpS0; — Alp(S04)3 + MNS04 +
K5 S04 + Hy0. YkaxuTe OKHCIUTEIb U BOCCTaHOBUTEIb. Kakoi M3 3JIEMEHTOB OKHUCIISETCS, KaKoM
BOCCTaHABJIMBAETCS?

5. CKOJNBbKO TPaMMOB HUKEJS U XJIOpa MOXKHO MOJIYYUTh MPHU JIEKTPOIU3E XJIOPHUIa HUKEIs
npu Toke 8 A u BpeMeHH 2 yac. Bbixoa 1o Toky kaToHOro npouecca 66 %.

SK3AMEHAINMOHHBIN BUJET N5

1. T'oMoreHHbI ¥ reTeporeHHbld KaTanus. [JoCTOMHCTBAa M HEIOCTATKU Ka)J0ro METoja.
MexaHnu3m JIeMCTBHSI KaTalM3aTopa Ha CKOPOCTh M Ha paBHOBecue peakuuu. Hapucosartb
SHEPreTUYECKYIO JruarpaMmy peakiuu 0e3 KaTalu3aTropa U C HUM.

2. DHTpoMHs, 4TO OHA XapakTepusyer. MI3MeHeHue SHTPONUH B Mpejienax roMoJIOTHYEeCKOTo
psaa, IpU YCIOXKHEHUH MOJIEKYN, (ha30BbIX IEPeXo]iaX, C POCTOM TEMIEPaTyphl, B PEaKIHSIX C
y4acTHeM Ta3000pa3HbIX BemecTB. [1osicHUTh Ha mpuMepax: TepMmudeckoro paznoxenus CaCOs u
B CHHTE3€ aMMHAaKa.

3. MoxHO 71 TpUroToBUTH pacTBop KoHuenrpanuei 0,01 M u 0,0005 M, ecnu [1P=4,4-10"°.

4. PaccraButh kod3ddunmentsl B ypaBuenuu: K;S + KMnO4 + HpSO4 — S + MnSO, +
K,SO4 + H,0. Yka3arh OKuCIUTEIb U BOCCTAHOBUTEID.

5. Koppo3usi ¢ BOJIOPOTHON M KHUCIOpOAHOW nemnossipu3anued. JKene3Has miacThHKa B
KOHTaKkTe ¢ MenHoM Haxoautcs B BogHoM pactBope KCl. 3anummure KatoaHbli U aHOJHBIN
MPOLIECC KOPPO3HH U yPaBHEHUE PEaKIIUM.

3K3AMEHAIIUMOHHBIA BUJIET N6

1. Btopoii 3akoH TepMmoauHamMuKu. OHeprus [mb0ca. VYcioBue caMONpPOU3BOIBHOIO
IIPOTEKaHUsl TPOLIECCOB M TEPMOJMHAMUYECKOE PABHOBECUE B M30JIMPOBAHHOM CHUCTEME.
DHTAIBIUIHBIA U SHTPONUMHBIN (hakTOophl. PaBHOBEeCHas TemmepaTypa peakiiuu.

2. Cpennsiss 1 MTHOBEHHAs CKOPOCTh peakiMHu. CKOpOCTh T'€TEPOTr€HHBIX PEaKkIMi. 3aKOH
neicTBus Macc. MONIEKYISIPHOCTh W TOPSIAKM  peakiuu. OHEeprus axkTUBalUH. AKTHBHBIE
MOJIEKYJIBI.

3. Ckonbko Mosiel 1 Mosiekyd Haxogutest B 1 1 u 1 r CO? Onpenenuts AaBiieHUE ra30Boi
cmecu, nomenieHHo# B 10 1 cocyn nmpu T=298 K B xonnuectBe 40 r CO 1 42 r Ny.

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

5. Koppo3usi ¢ BOIOpPOAHOM M KUCIOPOAHOW Aenossipusanuen. JKenesHas IUlacTMHKa B
KOHTaKTe C MeAHOW HaxomuTcs B BoaHoM pactBope KCl. 3ammmmre KaTOMHBIA U aHOIHBIN
IIPOLIECC KOPPO3UH U yPAaBHEHUE PEAKLIUM.

DK3AMEHAINMOHHBIN BUJET N7

1. Dueprus I'm66ca. HeobxommmocTh ee ompeneicHus. YCIOBHS CaMOIPOM3BOIHHOTO
MPOTEKaHUsI TMPOLIECCOB M YCTAHOBJIEHUS paBHOBecus. V3MeHeHHWe U pacueT SHTPONUU NpU
¢da3oBeIx paBHOBecHsiX. OrmpeneiieHHe OSHTPONMMH W YCIOBUM, TP KOTOPBIX OyAeT
caMonpou3BoibHO NpoTekars peakuus: 2NOy) + Oyry < 2NOyp

2. I'maponus. BelpaxxeHus Uil CTENEHW W KOHCTAHTHI THApoiu3a. Pacdyer KOHCTaHThI
ruaponn3a. CocTaBbT€ MOJIEKYJSPHbIE W HWOHHO-MOJIEKYJISIPHBIE YpaBHEHHUS THUIPOJIU3a,
OTIPENIETTUTE PEAKITUIO UX BOAHBIX PACTBOPOB:

a) ZnC|2; 6) CU(NOg)z; B) FeSO,.

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

4. ana peakuusa: CO + Cl, = COCl,. Ucxonnsie koHuenTpauuu CO u xnopa passsl 0,7 u
0,2 M. BpHMCINTh KOHIEHTPALMK BCEX BEIIECTB B MOMEHT paBHOBecusd, korga [Clz] = 0,1 M.
Ornpenenutb KOHCTAHTY PaBHOBECHUS 3TOM peaKIluu.
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5. B kaxom uHTepBasie pH HUKENb ¥ IMHK OyIyT KOPPOJUPOBATH B YCIOBHIX BOJOPOIHON
JEenoJsIpu3anuu?

DK3AMEHAIIMOHHBINA BUJET N8

1. OcHOBHBIE 3aKOHBI XMMHUH: COXPAHEHUE MACCHI, MOCTOSIHCTBA COCTaBa, SKBHUBAJICHTOB.
I"a3oBbie 3akonbl (Uncmo ABoraapo, ypaBHeHue MenneneeBa-Kiamnelipona, 3aK0H 9KBUBAJICHTOB,
napiuaibHble JABJICHHUS Ta30B). ODKBHUBAJICHTHI PA3JIMYHBIX KJIACCOB BEIIECTB (OKCHABI, COJIH,
KHUCIIOTBI, OCHOBAHMS).

2. DHeprerhyeckas auarpamMma peaknud. CBsi3b SHEPTUHM AKTHBAIIMH C TEIJIOBBIM
3 dexToM. AKTUBUPOBAHHBIM KOMIUICKC. Biusaue karanuzaropa Ha E,q B ckopocTH mpsiMoi u
00paTHOM peaKIuil.

3. VYpaBHATH ypaBHEHHE PEaKIMU M HA3BaTh OKUCIUTEIb U BOCCTAaHOBUTENH. OnpeaenuTh
nouaeT au peakiys camonpousBoiibHO: KNO; + KoCr07 + Ho.SO4— KNO3 + Cra(SO4)3 + KaSOy
+ H,O

4. Kakoii 13 OKCHJIOB JIer4e BOCCTaHOBUTH Bojgopoaom: Ag,O + Hy =2Ag + H,0 mmm Cu,0 +
H, = 2Cu + H,0 OtBeT 000cHOBAaTh TEPMOAMHAMUYECKUMH PaCUCTaMHU.

5. Hamumure ypaBHEHHS DJJIEKTPOIHBIX TPOILIECCOB, TOJAPHOCTH DJIEKTPOJOB H
TOK0OOpa3ytoleit peakuuu, paccuntaiire 3/]C ralbBaHMYECKOTO dJIEMEHTA!

Fe| Fe?*(0,001mous/m) || Ag* (0,01 mons/n) | Ag

DK3AMEHAIIAMOHHBINA BUJET N9

1. DHTpoONHUS NPOCTHIX U CIOXKHBIX BELIECTB. DHTPONMUKUHBIE AUArpaMMbl MHIUBUYaIbHBIX
BemiecTB. Bo3pacranue (yObuIb) SHTPONUM B 3aBUCHMOCTH OT CTPOCHHS BEUIECTB, MPHU (a30BBIX
nepexofax M B XMMHUYECKMX pEakLUMsAX. I0Ka3aThb Ha IMpuUMepax I[OJIydyeHHs aMMUaKka Hu
TepMuueckoro pasnoxenus CaCO3

2. BnusHue TemmepaTypbl Ha CKOpPOCTh XMMHYeckoil peakuuu. IIpaBmio Baut-T'odda.
VYpaBHeHne AppeHuyca. DHEprusi akTHBAMM M TNPEAIKCHOHEHIHUAIbHBII MHOXWUTEIb - HX
bu3nueckuit CMbICI.

3. Beruuciuts momsipaocts pactBopa u pH 4 % pactBopa HCN. Kiyenom = 8.10%°

4. Jlana obparumas peakuus: 4HCly + Oypy 2 2H20() + 2Clyr Borumcnuts AHoggg
peakuuu. Kak MOBIMSIIOT Ha PaBHOBECHYIO KOHLEHTPALMIO XJIOpa CIEIYIOIINE M3MEHEHUS: a)
MOBBIILIEHUE TEMIIepaTyphl; 0) yBEIMUYEHHE OOILEro NaBJIEHUS; B) YBEIMUEHHE KOHILIEHTpAIH
KHCIIOPO/Ia; T) YBEIMYCHHE 00heMa PEaKIIMOHHOTO COCY/Ia; 1) BBEACHUE KaTaanu3aTropa.

5. Drekrponu3 BOAHBIX pacTBOpoB. 3akoHbl Dapanes. Dnekrponu3 NaCl. 3amucats
KaTO/IHbIE U aHO/IHbIE peaKluu

3K3AMEHAIIMOHHBIA BUJET N 10

1. CranpaptHas cBoOoaHas oHeprust ['u6b6ca oOpa3oBaHUS BEHIECTB M PacyeThl
CTaHAapTHBIX dHepruit 'mboca xumuueckux peakuuil. Ilokasars Ha mpumepe 3Fe(,) + 4H,O0 2
Fe3Ouusy + 4Hyr. OmpenenuTs paBHOBECHYIO TEMIIEpPATypy pPEaklUM U Kakod 3 (aKkTopos
SHTATBITUHHBIA WA SHTPOIUHHBIN SBIIICTCS TOMUHHUPYIOIIMM B 3TOW PEaKIIMH IPU CTAaHIAPTHBIX
YCIIOBUSX?

2. OGparumble peakuuH. 3aKoH JEHCTBHA Macc M KOHCTaHThI paBHoBecus Kc um K, . Mx
COOTHOILIEHUE /ISl TOMOT'€HHBIX I'a3000pa3HbIX U KOHACHCUPOBaHHBIX cucTeM. CriocoObl ciBUTa
PaBHOBECHSI PEaKIINH, YKa3aHHOH B TIEPBOM BOIIPOCE.

3. Boluuncauth koHcTaHTy M crenenb auccounannn NH 4OH, ecnu xoHueHTpamms H'-
roroB B 0,1M pactope  NH 4OH pasna 10 mous/1?

4. Nauwo ypaBuenue.MnO, + KCIO; + KOH— K;MnO, + KCI + H;O paccraButh
koa(durmentsl. [TolineT mu peakuus B mpsiMoM HampaBiieHun? OTBET 000CHOBATh.

5. CocraBbTe cxemy u paccuutaiite DJIC TraJbBaHUYECKOTO JJIEMEHTa, B KOTOPOM ObI
npoTekaia peakius: Zn + Co** = Zn?* + Co, ecin koHUeHTpaLus HOHOB B pactBope: [Zn°*] = 1,5
moub/1 1 [Co?*] = 0,01 Monb/1
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9K3AMEHAIIMOHHBINH BUJET N11

1. O6paTumbie U HEOOPATUMBIE MPOIIECCHI. Y CIOBHUS U3MEHEHHSI HAMIPABJICHUS O0OPATUMBIX
XUMUYECKUX peaKIuil. DHTAIBIUUHBIA U SHTPONUIHBIA (dakTophl. PaBHOBeCHas Temmeparypa u
€€ OIIpeIeJIeHNE Ha IPUMEPE PEaKLUu:

4HC|(F) + Oz(r) pud 2H20(r) + 2C|2(r) AH0298: -112,24 xJIx.

2. Crenenp u KoOHCTaHTa jucconmanuu. CWIBHBIE W ClIa0ble DJIEKTPOJIUTHL. Buabl
KOHIEeHTpauuil. Pacyer crenenu aucconuanuu U pH pacTBopoB Ha mpuMepe ciIadbIX KUCIOT U
ocHoBaHuil. Paccuutars pH u crenens nucconuanuu 0,1 M pacTBopa yKCYCHOM KMCIIOTBI

3. Kakoii 06bem 3anumarot 20 r XJj10pa npu 30°C u gasnennn 150 atm?

4. Koncranta paBHoBecus peakuun Ny + 3Hypy 2 2 NHjzp Ke=0,1 npu 673K.
PaBHoBecHbIe KOHIIeHTparuu [Hy] = 0,6 monw/n; [NHs3] = 0,18 Monb/n. Beraucinth HadalibHYIO U
PAaBHOBECHYIO KOHIICHTPAILIMH a30Ta.

5. CranpHas KOHCTPYKIIHMS HAXOAUTCS B MOPCKO# Boje. Kakue mpoiiecchl MpoTeKaroT Mpu ee
koppo3un? Kak H3MEHUTCS KOPPO3HOHHBIA MPOILIECC, €CIM K KOHCTPYKIHH TMPUCOCAUHUTH
LIUHKOBBINA MPOTEKTOP?

3K3AMEHAI_[I/IOHHI)II71 BHJET N12

1. Ipunnun Jle-lllarenpe. ®akTopbl, BIUSIOUIME HA CIBUI PABHOBECHS XUMHUYECKOU
peakiuu. [lokasaTts Ha mpuMepax nonydenus ammuaka u NHs -+ HyO = NH,OH,,

2. Tepmonunamuueckass cuctema. Bunbel cuctem. CoctosiHMe cUCTeMbl. DyHKIHUH
COCTOSTHUSI U TIapaMeTphl cucTeMbl. BHyTpeHHss sHeprus (ee pU3M4ecKHil CMBICI) U SHTAIbIUS
cucreMsl. [IpakTHiyeckoe MpUMEHEHUE ITUX BEITUYHMH.

3. IIpu BoccTaHoBIeHNH BO1Opo oM 1,34 T okcua sneMenTa oopazoBaioch 0,324 r BOJbI.

OrnpenenuTh SKBUBAJIEHTHYIO MACCy IByXBaJIEHTHOTO AJIeMeHTa. UTo 3TOo 3a iIeMeHT?

4. Beruucnute pH 1 pOH u crenens quccounaruu pactsopa: 8% pactsop HF
Kx = 6,61-10. TlnotHoCTs pacTBOpa pasHa 1,2 r/em’

5. Uepes pactBop FeCl, mpomyctunu Tok cuioit 3A B Teuenuu 10 munyT. Paccuntars Maccy
)Kenes3a, BeIenuBIerocs Ha karogax npu B,= 80 %. Kakas mapayienbHas peakiusi MpOTEKaeT
HapsAy C BbIACICHHEM Xkene3a Ha karoge? Kakoill ra3 m B KakoM KOJUYECTBE BBIACIMIICA Ha
uHepTHbIX aHonax npu 100 % BeIxoze 1o Toky?

3K3AMEHAIIMOHHBINA BUJET N13

1. TloHsiTHE O CKOPOCTU XUMHUYECKHX peakiuii. CpelHsis U MTHOBEHHAsI CKOPOCTh PEaKIIHU.
DHeprusi akTHBALMM TIpollecca B OOBIYHOM peakuM W TPH HWCHOJIB30BAHWH KaTaIHM3aTopa.
CKOpOCTb reTepOreHHBIX peakiuii u ux oco0eHHOCTH. [Topsa10K 1 MOJIEKYIIPHOCTD PEAKIIMH.

2. IMonoepure ko3 dunmentsl B ypasuenun Bi,O3 + KOH + Br, — KBiO3 + KBr + H;0.
VYKaKUTE OKUCIUTENh M BOCCTAaHOBUTENb. Kakoil U3 JIIEMEHTOB OKHUCISIETCSA, KaKOi
BOCCTAHABIIMBACTCSI? TIOWIET JIM JaHHAs peakuus B MpsiMoM HarpaBieHuu? OTBET 00OCHOBATH
pacyeTom.

3. Haittu pH u xonuenTpauuto ruapokcua-uona 0,1 % CH3COOH, p =1 r/em®

4. VicxonHbple KOHIIEHTPAIMU a30Ta U BoJoposaa B cucteMe: Ny ) + 3H, ) 2 2NH;3( 6b1m
[N2] = 2 monw/n, [Hz]= 8 monb/n. K MOMeHTy HacTyIuieHHsI paBHOBecHs1 mpopearuposaio 10%
MCXOJHOTO KOJHMYECTBA a30Ta. Bo CKOJNBKO pa3 M3MEHUTCS JaBlIEHUE TOCIE MPUXOa Peakluu K
pasroBecuro. T = 5000C.

5. CocraBbTe cxemy u paccuurtaiite DJ[C raqpBaHHYECKOro 3JEMEHTa, B KOTOpOM OBl
nporekaina peakuus: Cd + Cu®* = Cd** + Cu, eciut koHIeHTpawus HoHOB B pacteope: [Cd*] = 0,1
moub/1 1 [Cu?*] = 0,01 Mob/1

9K3AMEHAIIMOHHBINA BUJET N14
1. CBs3b cranmapTHOM sHeprun [ mO6Oca peakiuu ¢ KOHCTaHTON paBHOBecHs. CBSI3b MEXIY
K, 1 K 3aBUCHMOCTh KOHCTAHTBI CKOPOCTH PEAKIMK B 3aBUCUMOCTH OT TEMIIEPATYPBHI.
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2. 3akonbl Payns. D0ymuockomuss u kpuockomusi. OcMOC M OCMOTHYECKOE JIaBJICHHUE.
CunpHble U crabble 37eKTPOoauThl. CTeneHb TUCCOLMAlUU U KOHCTaHTa auccoruanuu. Ot yero
3aBUCST 3TH BETHYUHBI?

3. Bo ckonbko pa3 pactBopumocts (Mosb/11) Fe(OH),, 6onbiie pactBopumoctu Fe(OH) 3,
ecim TPy =5-107% TP ,=3,8-10°%.

4, KNO; + KMnO4 + KOH — KNO3; + K;MnO,4 + H,0. PaccraButh kK03(hPUITUEHTHI,
yKa3aTh OKHUCIIUTEIh W BOCCTAHOBUTENb. [IOWOET MM CaMONpPOM3BOJIBLHO PEAKIUS B TPSIMOM
HanpasiieHuu? OO0CHOBATH OTBET PACUETOM.

5. DnekTponu3 paciiaBoB M pacTBOPOB. B ueM 3aKkirouaroTcsi 0COOCHHOCTHU 3JICKTPOJIN3a B
BOJHBIX pacTBopax? YUTo Takoe BBIXOJI MO TOKY U MEPEHAIPSKEHUE PeaKuu?

SK3AMEHAIIMOHHBINA BUJIET N15

1. OOparumMble peakuuu. 3akoH AeilicTBHA Macc M KoHCTaHThl paBHoBecus Kc u K,
B3anMocCBs3b 9THX BENMYMH JUIsl TOMOTreHHBIX Tra3000pasHbix 4HClqy + Oapy 2H0y + 2Clyry 1
KoHJieHcupoBaHHbIX cucteM CaCO3 = CaO + COa.

2. 'maponus coned. CTeneHp U KOHCTaHTa ruapoian3a. Ou3nuecKuil CMbBICI 3TUX BETUYUH?
Crynenyareiii ruziponu3 Ha npumepe ZnCl, u NapHPO,. Bausuue temmneparypst Ha K. Kakumu
croco6amMu MOXKHO TOJABUT TUIPOIH3?

3. PaccunraTh KoHIeHTpamuio noHos H" OH “u pH 0,5 % pactBopa NH;OH

4. ITonb3ysch TaOMUYHBIMU JaHHBIMU, paccunTath AHC)9g peakuuu

CO(F) + H,0O = CO, ot H, ®

Omnpenenutsb: a) AU peakiuu; 6) CKOJIBKO IpaMMOB U CKOJIbKO JUTpoB CO BCTYMUIIO B
peakiuio, eciu Beiieamiock 14,66 kJx temna (H.y.)?

5. CranpHas ngeranb Obula TallbBaHUYECKW OIMHKOBaHa 3a 1 yac 40 MUHYT B BOJHOM
pactBope ZnSO,4 Macca mokpsiTus coctaBuina 7,84 r, B;= 72,2%. Uemy Obliia paBHa CHIa TOKa?

DK3AMEHAIIMOHHBINA BUJIET N16

1. AKTHBHBIE MOJIEKYJIBI U pacnpenesneHne Makcsemia. DHEprusi akTUBallUU, MEPEXOIHOE
COCTOSIHME€ W aKTMBHMPOBAaHHBIM KOMIUIEKC HAa IPUMEpPE OJHOCTaAuiHOW peakumu. Hapucosartsb
JarpaMMy peakiuu.

2. CryneHyatass AuMCCOLMALUS 3JIEKTPOIUTOB B pacTtBopax. KoHcTaHTBl Iuccounmanuu
KHCIIOT U OCHOBaHUI. OCHOBHBIE, KUCIBIE U cpeaHne coun. X nucconmanus.

3. Ompenenuth pactBopuMocTh AQ2S, ecnu ero I[P = 6.10°°. Kax wu3MeHurcs
pactBopuMocTh AgsS eciu B pactBop 106aButh 0,5 M KoS

4. Bwrauciuth KOoHIEHTpanuio noHOB Bogopoaa U pH B 0,01 M NaOH u 0,01 M pactBope
NH4OH.

5. Paccunraiite DJIC snementa Pt/Co* 0,01; Co?* 10 // Cr** 103, Cr *, 10°M/w/ Pt,
VYKaxkuTe peakliMy U NOJISPHOCTh 3JIEKTPOIOB.

9K3AMEHAIIMOHHBINA BUJET N17

1. OKHUCINTENbHO-BOCCTAHOBUTENbHBIE peakiui. Kputepuu, onpesensioniue HanpaBieHue
TUX peakuuil. MeTo monypeakiuii s moabopa Ko3(h(UIIMEHTOB YpaBHEHUI Ha mpumepe
peaxkuu:

Cu,S + HNO; (komm) = CU(NOg)z + H,SO, + NO

2. Oco0eHHOCTH KMHETUKH IeTePOTreHHbIX peakiuil. [ OMOreHHbI 1 reTeporeHHbIN KaTanus.
JlocTOMHCTBAa M HEIOCTaTKM TOMOTEHHOIO M TeTepOreHHOro Karanmuza. YTo HeoOXoauMo
HOPEINPUHSTH, YTOOBl YBEIMUYUTH MPOU3BOJUTEIBHOCTh PEAKTOPa MPH T€TEPOreHHOM KaTaluse.
[TpyunHBl N3MEHEHNS CKOPOCTH peakluyu MpU BBEACHUM Karainu3aTopa. Hapucosars auarpammsl
peaknuu. BnusieT mu katanu3aTop Ha paBHOBECHE M TETUIOBOH A((EKT peakiun?

3. Onpenenure pH pactBopa, cogepxamero B 11 0,351 NH,OH.
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4. IMna peakiuu 2CUxgs + 1/2050) = CuOpy AH®298 KOTOpOI cocTaBisier -167,6 /X,
paccuuTaTh: a) CKOJIBKO JUTPOB KUCIOPOJA BCTYIUIIO B PEAKIINIO, €ciau Bhiaenuiaoch 335,2 k/lx
terta? 0) AU®,gg peakiuu (B udpax).

5. CKoIbKO TpaMMOB CEpHOM KHCIOTBHI 00pa3yeTcs OKOJIO HEpacTBOPUMOIO aHoja Mpu
anekTposinze BoaHoro pactBopa Na,SO,, eciu Ha 3TOM ke aHoJe BhIAeTiIoch 1,12 1 kuciopoaa
(n.y.). PaccunTaTh Maccy rasa, o0pa3oBaBIIErocsi Ha KaTo/I€.

9K3AMEHAIIMOHHBINA BUJET N18

1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAaHEHHME MACChI, IIOCTOSIHCTBA COCTaBa, YKBHUBAJIEHTOB.
["a3oBbie 3akonbl. (Unciao ABoraapo, ypaBHeHue MeHeneeBa-Kianeiipona,3akoH 35KBUBAJICHTOB).
OKBUBAJIEHTHI Pa3IMYHbIX KJIACCOB BEIECTB (OKCHIbI, COJIU, KUCIOThI, OCHOBAHUS).

2.MexaHu3M U CTaAUHHOCTh peakuuid. MOJEKyIIpHOCTh SJIEMEHTapHBIX CTAAUN H
DHEPreTUYeCcKas aMarpaMMa MHOTIOCTaIuMHOM peakuuu. Jlumutupyromas cragud. [lopsgox
peaxIuu.

3. 3akon l'ecca u ero cneacrBus. Tepmoxumuueckue ypaBHeHus. Pacuer TemioBbIX
s dexToB xumMuueckux peakuuii. [lokazaTs Ha mpuMepe peakiy CUHTE3a aMMHUaKa.

4. Ins peakmun 2N,0 = 2 Ny +O; onpenenuts: 1) paBHOBECHBIE KOHIICHTPAIIUU BEIICCTB,
eciu ucxonHast [N2O] = 0,2 M, a k MOMEHTY paBHOBecHsI IpopearupoBaio 20 % 3akucu a3ora;
Ompenennts K, n K.

5. Kak mportekaer Koppo3usi XpOMHPOBAaHHOTO CTajJbHOTO H3JENUA: a) B KHCIOH U 0)
HEUTpaJIbHOU cpejie IPU HAPYLIEHUH LEN0CTHOCTU NMOKPhITUsA? COCTaBbTE CXEMbl KOPPO3UOHHBIX
raJIbBAHUYECKUX PJIEMEHTOB U 3aIUIINTE YPABHEHUS PEAKIIHIA.

3K3AMEHAINIMOHHBINA BUJET N19

1. Onpenenuts pH 0,01 M HC1 1 0,1 M HCN (K = 8.10™).

2. 3aKoH JieiicTBUs Macc. 3aBUCUMOCTh CKOPOCTH XMMHMYECKON peakLUu OT KOHLEHTpaluu
peareHToB U Temreparypbl. DHeprus aktuBauuu. [lopsinku peaxiuu. KoHCTaHTBI CKOpPOCTH U
paBHOBECHSI.

3. DHTpomnus. DHTpONUITHbIE AMArPaMMbl HHIMBHUIyaJIbHBIX BemiecTB. Bo3pacTanue (yObuib)
SHTPOIMU B 3aBUCHUMOCTH OT CTPOEHMs BEIIECTB, MpU (a30BbIX MepexojaXx U B XUMHUECKUX
peakuusx.

4. Tana peakuusa: CO + Cl, = COCl,. Ucxonnsle koHueHTpanuu CO u xnopa passsl 0,5 u
0,2 M. OnpenenuTh paBHOBECHBIE KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT BpeMeHH, korna [Cl]
=0,1 M. Paccuntarh KOHCTAaHTY PaBHOBECHUS PEAKIMH.

5. OnpenenuTh TeMIepaTypy, BBIIIe KOTOPOi Bo3MoxkHa peakmus: 2H,S + 30, = 2 H,0 + 2
SO,. Bce BemiectBa razoobpasHbl. Mper 5m peakius caMONpOM3BOJBHO INPH CTAHAAPTHBIX
YCIOBUAX? DHTPONUUHBIN WU SHTANBIUIHBINA (PaKTOp ONpeeNseT IPOTeKaHUue peakiun?

9K3AMEHAIIMOHHBINA BUJIET N20

1. BnousHue TtemmepaTypbl Ha CKOpPOCTh XMMHYeckoil peakiuu. [Ipasuno Baurt-T'odda.
VYpaBHeHue AppeHnyca. DHEprusi aKTUBAIlMM M TPEIIKCIIOHCHIMANBHBI MHOXHTENb - WX
¢usnueckuit cmbici. Kak MokHO caBUHYTH paBHOBecue peakiuu 2N,O = 2 Ny +O, B oOpatHOM
HampasieHuy, eciau AHy, <0.

2. Beruncnauth KoHUEHTpanuo noHoB Bogopoaa u pH B 0,01 % pactBope NaOH.

3. s peaxoun 2N,0 = 2 N, +O, onpenenuth: 1) paBHOBECHBIC KOHIICHTPAIIMH BEIIECTB,
ecmn ucxoanas [N2O]=0,2 M, a k MomeHTy paBHOBecus mpopearupoBaio 20 % 3akucu a3ora;
Omnpenemuts K, 1 Kc. 2) Bo CKOIBKO pa3 W3MEHHTCS JaBJICHUE IIPH PABHOBECHHU 10 CPABHEHUIO C
UCXOJHBIM COCTOSTHUEM?

4. SnCl, + K,Cr,07 + HCI — SnCl, + CrClz + KCI + H20. PaccraButh K03 GHUIIHEHTSI,
yKa3aThb OKHCIUTENIb M BOCCTaHOBUTENb. [loieT M camMOnmpoOM3BOJIBHO pEaKUus B MPSIMOM
HarpaBjeHuu? OOOCHOBATh OTBET PACUECTOM.
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5. lns rampbBaHUYECKOTO 3JeMeHTa Fe| Fe*? (0,001moms/1) || Ag*(0,1mons/m) |Ag ykaszaTh
MOJIAPHOCTD AJICKTPOJIOB UM HAIIPABJIICHUE JIBHIKCHHS DJIGKTPOHOB BO BHEIIHEH Iernu. PaccuuTarh
S/1C.

S95K3AMEHAIIMNOHHBIWN BUJET N21

1. OKHMCIIUTENIbHO-BOCCTAHOBUTENbHBIE W OOMEHHbIe  peakuuu.  Kputepuw,
OTIPE/ICIISAIONINEG HAIMpaBJIICHWE OSTUX peaknuid. PaccraButh KO3()PUIMEHTH W IMOKa3aTh Ha
IpUMeEpe peaKIuu:

Al + KMnO4 + H,SO,— A|2(SO4)3 + MnSO,4 + K,SO,4 + H,0

MOMACT JIN JaHHAs PEaKIrs caMonpon3BoIbHO? OTBET 000CHOBATH PacUETOM.

2. Paccumrats TernoBoi 3 ekt mporecCa u paBHOBECHYIO TeMIIEPaTypy ISl PEaKIuu:

Al4Cs (o + 60, = 2A1,03 () + 3CO,. Kakoe Koi1-Bo TeIu1a BBLACTUTECS IpH 00pa3zoBanuu 10
COa.

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

4. TepmoauHamuueckass cucrema. Buapl cucreM. BHYTpeHHssT BSHeprus, >SHTalbIMS,
SHTponHs W dHeprus ['mb66ca cucrempl. X usnyeckuii cMbIC, B3aUMOCBS3b U MPAKTUYECKOE
MPUMEHEHNE ITUX BEJIUYHUH.

5. IIpuurHBI BO3HUKHOBEHHMS TajbBaHOIAP IPH KOppo3uu. CrocoObl 3aUThl METAIOB OT
KOPPO3UH.

3K3AMEHAIIMOHHBINA BUJET N22

1. 'oMoreHHbIil U reTeporeHHbI katanus. BrnusHue karamuzatopa Ha Oapbep HpSIMON U
oOpaTHOM xuMHueckoW peaknuu. Karanm3 u xumuueckoe paBHOBecue. JlocTomHCTBA U
HEJOCTaTKU TOMOTEHHOTO U T€TePOTeHHOr0 KaTalu3a.

2. Paccunrars pH u crenens nuccommanuu 0,1% pactsopa NH,OH, K, =1,8-10 N

3. T'ereporeHHoe paBHOBECHE OCAJOK - HACHIIMICHHBI PacTBOp TPYAHO PACTBOPHUMOIO
AJEKTPOJIUTA. Paccuurats [1P Haceimennoro pactBopa Al(OH); eciu KoHLIEHTpanust
nonoB OH B Hem paBHa 107 m/1. Kak MOKHO CIBUHYTH PAaBHOBECHE B 3TOM Cllydae B MPSMOM U
0o0paTHOM HanpaBleHUsIX?

4. AH°y9g peakimu Cd(r) + 1/20;) = CdOgy) cocraBiuser - 256,43 k. Onpenenuts: a)
AUP°,9g peaknnu B 1mudpax; 6) ckoiabko moseir Cd HeoOX0aMMO B3SITh, YTOOBI BBIICIUIOCH 628
kJx Tera?

5. CoctaBbTe cxeMy u paccuutaiite DJIC TaJlbBAaHUYECKOTO DJIEMEHTA, B KOTOPOM OBI
nporekana peaxims: Ni + Ag* = Ni®* + Ag, ecin koHueHTpawus HoHoB B pactsope: [Ni%'] = 0,01
Mo/ u [Ag'] = 0,1 Moms/n

9K3AMEHAIIMOHHBINA BUJET N 23

1. KoHcTraHTta cKOpoCTH. DHEprus akTUBAaLMU Ipolecca. AKTUBHUPOBAHHBIN KOMILIEKC.
AKTHBHBIE MOJIEKYIIBI (pacnpenenenne MakcBesuia). DHeprus akTUBALIUU, TIEPEXOJHOE COCTOSHUE
Y aKTUBHPOBAHHBIN KOMIUIEKC Ha IPUMEpPE OJHOCTaAuiiHOM peakuuu. HapucoBaTe auarpammy
peaxkuuu. BnusHue TemnepaTypsl Ha CKOPOCTh XUMUYECKOW PEaKIIH.

2. CKOJBKO Teria BBICTUTCS MpU 00pa3oBaHUU | KT KpEeMHUS 110 peaKIiu

SIOZ + 2Mg (tB) = ZMQO(TB)'l' Si(TB)

Haiiti paBHOBECHYIO TeMIIEpaTypy JaHHOM peaKkIuu.

3. PaccTaBuTh K03()PUIMEHTHI U NTOKA3aTh HA IPUMEPE PEaKIIUU

Fe,0O3 + KNO3 + KOH— K,FeO,4 + KNO3 + H,0

OTBeTuTh Ha BOIPOC, MOMAET JM JaHHAs pEeaKIHs caMoNpou3BoJbHO? OTBeT 000CHOBATh
pacueTom.

4. OnpenenuTth JaBJIEHUE B cocyqie 00beMoM 14 11 ra30BOM cMecH TIpu ZOOC, COCTOSIIEN U3
18 r xsopa u 12 r azora.

5. 3anumure ypaBHEHHs OJJIEKTPOJIHBIX TIPOIECCOB M TOKOOOpa3ylomeld peakIu,
paccuuTaiite 9J1C ranbBaHMYECKOIO JIEMEHTA!
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Cu | Cu?* (0,01moms/m) || Ag*(0,1 mons/m) | Ag

9K3AMEHAIIMOHHBINA BUJET N24

1. Teopus nsnexTpoauTudeckoi mucconuanuu. CrocoObl BBIpAKEHUS KOHIICHTpAIUH.
Cunbable u cnabble mekTponuTbl. CTeneHb W KOHCTaHTa auccoumanuu. Haiitu pH nu
KOHIIeHTpaIuto ruapokcua-uona 6 %o CH;COOH (p = 1,1 F/CM3)

2. Tepmomunammueckass cucrema. Bunbl cucrem. CocrositHMe cuCTeMbl. BHyTpeHHss
SHEPIHs U SHTANBINS cUCTeMbl. DU3UUYECKHI CMBIC 3TUX BEJIMYMH U B3aUMOCBSI3b MEX/1y HUMHU.

3. Ilpu xakux ycnoBusax Hago BecTH peakuuio Ny ) + 3H; ) < 2 NH; (), AH0298= -92,3
k/[K, 9TOOBI MONYYUTh MaKCHUMAaJbHBIA BBIXOJ amMuaka? Kak OOBSCHUTH, YTO HA MPAKTUKE
CHHTE3 aMMHaKa BeIyT IPH BBICOKHX JABJICHUSAX M TEMIIEPATYpPE (400-5000C)?

4. Beruucnuts pH 0,1% pactBopa Ca(OH),; ecnu ero I[1P =5,5. 10°.

5. PadmHupoBaHue METAIJIOB U MOJIy4eHHE anfOMUHUS. ONMUIIUTE MPOLIECCHI, TPOTEKAIOIINE
IpU 3JIEKTpOoXUMHUUYECKOM crocoOe mnomyuyeHuss Al. Ilouemy AlHenb3s moaydyuTh M3 BOJHBIX
pacTBoOpoB?

3K3AMEHAIMOHHBINA BUJIET N25

1. CranpapTHble SHTaNbIMM OOpa30BaHUS IPOCTBHIX M CIIOKHBIX BELIECTB. DHTPOMNUS U
TEepMOJIMHAMHUUECKasi BepoATHOCTb. He mpoBoas pacueToB yka3aTh B KAKMX PEAKLHUAX, SHTPOIUS
BO3pacTaeT, a B KAKUX YMEHbIIAETCs?

PC's(r) g PC|3(F) + C|2(r); C([p) + 2H2(r) 2 CH4(F); CO(F) + HZO(F) 2 Hz(r) + COz(r)
OTBeTbI 000CHOBATD.

2. T'ereporeHHoe paBHOBECHE OCaJIOK - HAChILIEHHbIN pacTBop. Hanucats Bbipaxenue 1P
it Cr(OH); i paccunTaTh paCTBOPUMOCTH 3TOI'O COCTMHEHHUS B M/JI M /1. YCIIOBHS OCa)ICHUS
U PaCTBOPEHUS OCAIKOB.

3. BHyTpeHHSs SHEpTrHs ¥ SHTANbINS CUCTeMBI. [IpakTHyeckoe mpuMeHEeHHe TUX BEJTUYMH.
[TepBbIii 3aKkoH TepMoauHAMMKH. DHTanbnus. TernoBsle agdexTsl peakuuit QV u Qp. Do - U
IK30TEPMHUUECKUE PEAKITHH.

4. ITpu kakoM 001IEM JaBJIEHUH JI0JKHA HAXOUThCS PABHOBECHAs CUCTEMA

PC|5 o= PC|3(F) + Clz(r),
aT00b!I mapuuansHoe aasnexne PCls mpu 250°C 6su10 paBro latm. K= 1,78.

5. Ipu snexrponm3e BomHBIX pactBopoB M@SO, m CuSO, B aBYX mOCHEAOBATEIHHO
COEJMHEHHBIX JJEKTPOJU3epax Ha KaroJle OJHOro M3 Hux Bbaemwiock 0,2 T Boxopona.
PaccunTate Maccel BemiecTB, 00pa3oBaBIIMXCS Ha BCEX JPYIHX OJIEKTpojax (aHOABI HeE
pacTBOpUMBIE) ITPH BbIXo1e 1o ToKy 100%?

9K3AMEHAIIMOHHBINA BUJET N26

1. I'maponu3 coneit. CteneHb U KOHCTAaHTA rujpoausa. CTyneH4arsld rufponus3. BiusHue
TeMIeparypsbl, pa30aBieHNus U OJHOMMEHHBIX HOHOB Ha THAposin3 cojeil. KoHcranra ruaponusa.
pH cpenp! npu ruaponuse cosneid. CIBUT paBHOBECHS IPU THAPOIIHU3E.

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

3. Peaxuus oxucneHus ammuaka mnporekaet o ypaBHeHHI0 4 NHz () + 302 1) =2 Ny () + 6
H2O(x). ObpasoBanue 4,48 1 a3oTa mpu H.y. cOnpoBokaaeTcs BbiaeneHueMm 153,3 xJlx Temna.
Paccuntate AH98 1 paBHOBECHYIO TeMIlepaTypy MaHHOW peakiuu. CKOJBKO TEIUIa BBIIEIUTCS
MpU OKUCJIeHUH | T ammuaka?

4. Ucxonnsle koHUeHTpauu BemecTB B peakuun  CO¢y + HOny 2 Hyry + COyry Obun:
[CO] = 0,05 monb/m; [H20] = 0,06 moms/it; [H2] = 0,2 mons/n; [CO;z] = 0,4 Mosb/n. Beraucnure
KOHIIGHTpAllUM BCEX y4YaCTBYIOIIMX B PEAKIMM BEUIECTB MOCIE TOTO, Kak mpopearuposano 60%
H,0. HaiiTu koHCTaHTYy paBHOBECHs PEaKLIUU.

5. PaccumTaTh 37€KTpOAHBIC TMOTCHIIMAIBI MEIHOTO Cu|Cu2+ (0,01 m/m) m HukeneBoro
Ni|Ni** (0,01 wm/m) amexTpomoB. COCTABHTH TalbBaHWUECKHIl dMeMeHT. Hammcath peakumn Ha
katoje u anozae. Paccunrars DJ1C 3nemMeHTa.
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9K3AMEHAIIMOHHBINH BUJET N27

1. TomoreHHblii Kartanu3. BnumsHue karanu3aTopa Ha Oapbep mnpsiMoil u 0OpaTHOMH
xuMuueckor peakuuu. Karanmz u xumudeckoe paBHOBecue. J[OCTOMHCTBA M HEIOCTaTKH
TOMOT'€HHOT'O ¥ T€TEPOr€HHOI0 KaTajln3a.

2. T'maponus coneit. CreneHp U KOHCTaHTa ruapoin3a. CTyneHyaTblid Tuapoiaus. Biusaue
TEMIEPATYPBHI, pa30aBICHHs U OTHOMMEHHBIX HOHOB Ha T'MIPOJIU3 COJIEH.

3. Haittu pH u koHnenTpanuio rugpokcua-uona 6 % CH3COOH, p = 1,1 r/em®

4. OnpenenuTs TEMIIEPATYpPy, BbIIIE WIH HHKE KOTOPOU BO3MOXKHA PEaKIIUS:

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

Bce BemecTBa ra3000pa3Hsbl. SBisieTcs peakius 3K30- WU SHIOTEPMUIECCKON?

5. CocraBbTe CXeMy OJJIEKTpOJIM3a JIUXJIOpHUIA OJIOBa HAa MEIHBIX 3JeKTponax. Kakoe
KOJIMUECTBO 0JIOBA BBIAEINUTCA Ha KaTtone, ecinu Tok 0,25 A mpomyckats B TeueHue 10 MUHYT.
PaccuunTaiiTe 2IeKTpOXUMUYECKUM SKBUBAJICHT 0JioBa B I/A-4. BT = 100%.

S9K3AMEHAIIMOHHBINA BUJET N28

1. DHTpONHS U €e poJib B XUMHUYSCKUX peakiusax. OT kakux (HakTopoB 3aBUCHUT SHTPOIHUS H
SHTPOMNUITHAS TUarpaMMa BOJIbI U XKele3a.

2. Kak mpoTrekaeT KOppo3us XPOMHPOBAHHOTO CTAJBHOTO W3JENHsI C HapYIICHHBIM
MOKPBITUEM B KUCJION M B HEUTpabHOU cpeax? 3anuimnTe KOppO3UOHHbBIE MPOIIECCHI.

3. Xumudeckoe paBHOBecue. KOHCTaHTBI CKOPOCTH W XHMHYECKOTO PABHOBECHS H
3aBUCHMOCTb MX OT TeMIIepaTypsl U Buja peakiuu. PaBHoBecue B reteporeHHol cucteMe Cpagur)
+ COyy = 2 CO(y) yCTaHOBMJIOCH IPU CIEAYIOHIMX KOHLEHTPALUAX PEarupyrolux BeELECTB
(monb/m): [CO2] = 0,6, [CO] = 0,4. Bpruucnauth ucxoanyro konuentpauuro CO,. 3anucartb
MaTemarudeckoe Beipakenrne Kp u onpenenuts copnanarot au Kp u Ke uncnenso.

4. Jlna nonyyenus 1 M xmopa (H.y.) amekTpoim3om BoaHoro pactBopa NaCl uepes
anekTposuzep Obuto mpomymieHo 2500A «yac snekTpudectBa. COCTaBUTH CXEMY JJIEKTPOJIM3a U
paccuuTaTh BBIXO/J] IO TOKY XJIOpA.

5. Onpenenute pH pactBopa, coagepxariero B 1 0,351 NH,OH.

D9K3AMEHAIIMOHHBINA BUJET N29

1. Onektponu3 BOOHBIX PAacTBOPOB. 3akoHbl Papanes. 3amucaTb peakUUU DIIEKTPOJIN3a
FeCl, Ha nHEPTHBIX 3JEKTPOAAX M BBIYMCIUTH MACCy BEIECTBA, MOJYYCHHOTO Ha KaToe U 00beM
ra3a, BBIICIMBLIETOCSI HA aHOJAE, IPU JJIEKTPOJIU3E PACTBOPOB DSJIEKTPOJIUTOB, €CIH BpEMS
anekTpoiu3a 30 muHyT, a cuna toka [=2A, ecnu Bwixoa mo Toky Bt=100%. Kakue BemectBa
OyAyT BBLAETATHCA Ha 3JIEKTPOoJIaX MPU 3aMeHe HHEPTHOIo aHoja Ha Fe?

2. Kpurepun camMOnpoOW3BOIBHOTO MPOTEKAHUS XUMHUYECKUX PEAKIHNA. DHTAJIBITMUHBIA U
SHTPOMUNHBIN (AKTOPBl XUMUUYECKHX peakuuid. OnpenenuTh BO3MOKHOCTh CaMOIIPOU3BOIBHOTO
NPOTEKAHHS PEAKIIMH TIPH CTAHAAPTHBIX YCIOBHSX. YKaxKuTe 3HAK AS xp. OTBET 000CHYNTE Ha
npumepe peakuu: PbO) + COy = P + COxp.

3. DHepreTHyecKre TUarpaMMbl XUMHUYECKUX PEaKIMid. DHEPrHsl aKTUBaIllMU. Y paBHEHUE
Appennyca. IlpaBuno Baut-I'opda. Kak u3MeHHTCS CKOpOCTh pEaKIMU TpU TMOHUKEHUHU
temmneparypbl Ha S0C, eciu TemnieparypHbiid kKodgdumuent y = 3,07

4. TlepBblit 3aKOH TEPMOAMHAMUKU. BHYTpEeHHss SHEPrUs U SHTAIBINS;, PU3NUECKUN CMBICI
U CBSI3b MEXAY 3TUMHU BEJIMUYMHAMHU.

5. OcHOBHBIE 3aKOHBI XMMHUHU (COXpPaHEHHE MACChl, TOCTOSHCTBA COCTaBa, SKBHBAJICHTOB.
["azoBeie 3akonbl (ABoraapo, MenaeneeBa-Knaneitpona...). IlapruanpHbie gaBiIeHUS Ta30B.
3akoH HKBHUBAJNEHTOB. OCHOBHBIE MOHATHS XMMHMM (aTOM, XUMHYECKHH D3JIEMEHT, W30TOIIbI,
MOJIEKYJIa, NOH, CBOOOIHBIN paJliKajl, MOJIb M DKBHBAJICHT). XUMUYecKas ¢popmyrna. AOCOTIOTHBIC
Y OTHOCHUTEJIbHBIE MacChl aTOMOB. ATOMHas einHMIA Macchl. Yneno ABoranpo. OTHocHUTENbHAS
MoJIeKyJIspHas macca. Mousb. MossipHast Macca. DKBUBAJICHTHI Pa3JIMYHBIX KJIACCOB BEIIECTB.
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DK3AMEHAIIMOHHBI BUJIET N30

1. DHepreTuyeckrue auarpaMMbl XMMHYECKHUX pEaKIWid. DHEprus akTHBALUHU. Y pPaBHEHUE
Appennyca. IlpaBuno Bant-I'opda. Kak u3MeHHTCS CKOPOCTh pPEAaKUUMU TPU THOHUKECHUHU
TemnepaTtypbl Ha 40 OC, ecin TeMreparypHblid koddduiment y = 2,5?

2. Hanumure ypaBHEHMsSI 3JEKTPOAHBIX IIPOLECCOB, IOJSPHOCTh 3JIEKTPOJIOB H
TOKOOOpasyroliei peakuuu, paccuntaiire IJIC snemenra: Fe| F82+(1MOJ'IB/J'I) | Ag® (0,01 Moumb/x) |
Ag

3. Onpenenurs BO3MOXKHOCTh CaAMOIIPOU3BOJIBHOIO MpoTekanus peakuuu PbOy) + CO(py =
Pbw + COyy) mpu cranmaprtHeIX ycnoBusix. Ompenenure TemIoBod 3¢dext 3Toil peakuum.
Viaxute 3qaK AS° xp. OTBETBI 00OCHYHTE.

4. B xakom uHTepBasiec pH HUKENIh U IUHK OyAyT KOPPOJUPOBATH B YCIOBHIX BOJOPOJHOM
JENOospU3auu?

5. Paccuurats pH B HackiienHoM pactBope CO(OH)y; 1P = 410

IK3AMEHANIMOHHDBIE BUJIETBI BTOPOI'O CEMECTPA

3K3AMEHAIIMOHHBIA BUJIET N 1

1. OcHOBHBIE MOJOXEHUS KBAaHTOBO-MEXAHWYECKOM TEOpUM CTpoeHHsl aToMoB bopa.
Snepnas mopens atoma. CTpoeHue snpa, MacCOBO€ YHUCIO, MPOTOHBI, HEUTPOHBI. M30TOmBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.

2. Ilokaxkurte, yemy paBHbl YHMCIICHHbIC 3HAYEHUs KBAHTOBBIX YHCEN ISl 3JIEMEHTA,
SJIeKTpOHHas Kou(uryparms kotoporo 4s°3d”. Uro xapakTepH3yioT 9TH KBaHTOBBIE 4mcia? UTo
3TO 3a 3seMeHT? Ero cBoiicTBa U MmojydeHue.

3. Kakue BasieHTHBIE OpOUTAIN XpOMa MPHHUMAIOT Y4aCcTHE B 00pa30BaHHH G - CBSI3€H U 1O
KaKOMy MEXaHHM3MYy B HOHE [Cr(H,0)¢]**? Kakos Timn rubpuamzanun AO uoHa Xpoma u
CTPYKTypa 3TOro noHa?

4. XKene3zo, koOanmbT, HUKENb. OJEKTPOHHbIE KOH(GUIypallMM W CTENEHH OKUCICHUS.
Xumunueckue coiicta. [lonydenue. [Ipumenenue. Kak u3 yyryHa noiay4arot ctalib.

5. Hamucarp snexTpoHHyI0 (GOpMyiIy XJIOpa U Cepbl B OCHOBHOM M BO30YKICHHOM
coctossHusAX. [lo anexTpoHHOU (GopMysne ONmpenenuTh MECTO €ro B IMEPUOJUYECKON CHUCTEME
(rpymnity, mOArpyIIy, NEPUO/1) U KBAHTOBBIE YMCIIA JUISl BAJICHTHBIX 3JIEKTPOHOB.

DK3AMEHAIIMOHHBIA BUJET N2

1. I'maBHOE, OpPOUTANBHOE, CTUHOBOE M MarHUTHOE KBAHTOBBIC YUCIIA, KAaK XapaKTEPUCTHKHU
COCTOSTHUSI DJIGKTPOHOB B aToMme. B3auMOCBs3b MEXIy KBAaHTOBBIMU YHCIAMHU. DJIEKTPOHHBIC
000510u9KH (ci10M), MO000709KH (TIOICTION), aTOMHBIE opOuTanu. dopma, OpUeHTANHSI U €EMKOCTh
AO. ITIpogemMoHCTpUpPOBATh BCE B3aUMOCBSI3M Ha mpuMepe aroma Mo. Pacmmcarth KBaHTOBBIE
YHCIIa JJIs BaJICHTHBIX JICKTPOHOB aroma Mo.

2. KoBaneHTHas ¥ BOAOPOJHAS CBs3b. MexXaHH3MBbI KOBAJICHTHBIX CBsi3eil BmsHue
BOJIOPOJHBIX CBsI3eH Ha CBOWCTBA BEIICCTB.

3. 3aBHCUMOCTH MapaMeTPOB PACIICIUICHHUS OT MOJIOKEHHUS JINTaH/Ia B CIIEKTPOXUMHUYECKOM
psaay. BBICOKO- ¥ HH3KOCITHHOBBIC KOMIUIEKCHI M OOBSICHEHHWE WX MArHHTHBIX W ONTHYECKUX
CBOWCTB B TeOpHHM KpHcTaunueckoro mois. OO0bsicHuth Ha mnpumepax [Cr(NHs)s]Cls u
[Cr(OH)e]Cls

4. @Ou3nyYecKkuili CMBICI BEJIWYUH: TOTEHIMAT HOHU3AIHUU, CPOJCTBO K JJICKTPOHY,
AJIEKTPOOTPHUIATSILHOCTE W JUTNOJBHBIA MOMEHT MOJIEKYIbl. [lepuoIndHOCTE B H3MEHCHHH
pa3MepoB aTOMOB, MX SHEPTUN MOHM3AINH, CPOJICTBA K DIEKTPOHY M IIIEKTPOOTPHUIIATEIHHOCTH.
[IIxana sneKTpooTpULIATeIbHOCTU.VIOHHASI M HEMOJsIpHAas CBA3W - KpallHHUE ClIydan KOBaJE€HTHOU
cBsi3u. CTerneHb MOHHOCTH CBSI3M - KaK OHA onpeensieTcs?

5. lllenounsie MeTauibl. XuMudeckue cBoricta. [IpuMeHnenue.
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DK3AMEHAIIMOHHBINA BUJIET N3

1. DHeprerudeckas CTpyKTypa aTOMOB. YPOBHM M IOAYPOBHU 3HEPIHH. BbIpoKIeHHBIC
cocrosnusl. Yncno AO Ha ypoBHSX U MOAYPOBHAX (B 000J70YKax M mojo0010ukax). Ha mpumepe
BaHaJMs paCCTaBUTh KBAHTOBBIC YHCIA JUUISl BAJICHTHBIX JJIEKTPOHOB

2. Teopust rubpuanzanuu. HampaBieHHOCTh U KPATHOCTh XMM. CBS3H. [ eoMeTpusi MOJIEKYII.
Teopus ['mnecnu.

3. Kak o6pasyercs komrieke K[AI(OH),] u kakue opOUTaIM alfOMUHUSI YUYACTBYIOT B €r0
oOpa3oBaHuM. YKas3aTb THUI T'HMOpPUIM3ALMM, OKPAIIMBAEMOCTb, MAarHUTHbBIE CBOHCTBA M
IIPOCTPAHCTBEHHOE CTPOECHUE KOMILIEKCA.

4. OcCHOBHbIE TIOJOXEHUS KBAHTOBO-MEXAaHMUYECKOW TEOpHM CTpoeHHs aroMoB bopa.
Anepnas Mozaens aroma. CTpoeHHE fpa, MacCOBOE YHUCIO, IPOTOHbI, HEUTPOHBI. M30TOmBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUYECKYIO CUCTEMY.

5. Ilokaxwure, yeMy paBHbl YHMCIICHHbIE 3HAUEHUS KBAHTOBBIX YHCEN Ul 3JIEMEHTA,
3JIEKTPOHHAsT KOH(UTYpaLusi KOTOPOro 4s%3d?. Uro XapaKTEepU3yIT TH KBaHTOBBIE uucia? Yro
3TO 3a ’neMeHT? Ero cBoiicTBa U MOIy4YEeHHUE.

SK3AMEHAIIMOHHBINA BUJET N4

1. Cnun snextpoHoB. [Ipuniun [laynu. EMKOCTh 37E€KTPOHHBIX YpPOBHEH, MOAYPOBHEH U
AO mno snekrponam. [IpaBuna I'yuga u KneukoBckoro. st smementa Cr 3d°4s* OTIPENICTUTh
KBAaHTOBbIE YHCIa JJIS YKa3aHHBIX AJIEKTPOHOB M BO3MOXKHBIE CTENEHU okucieHus. CBoiicTBa
XpOMa U €ro NMPUMEHEHHE

2. OCHOBHBIE TUITBI XUMUYECKON cBA3U. MoHHas cBsi3b. KoBanenTHas cBsizb. OOMEHHBIN U
JIOHOPHO-AKIETITOPHBIA MEXaHU3MbI €€ BOSHUKHOBEHHS.

3. Ipusectu crpykrypHsie ¢opmynsl coequnennii CH3zC1, COCl,, CO,. YkazaTh THI
TUOpUIM3AIMU M KPATHOCTh CBSA3EH B JaHHBIX MoJekynaxX. OOBSICHUTH Pa3audusi B OTACIBHBIX
CBs3sX. MoneKyIbl MONSIpHbIE WITH HET?

4. T'naBHOe, OpOUTATBFHOE, CIMHOBOE M MarHUTHOE KBAHTOBBIE YMCJIA, KAK XapaKTEPUCTUKHU
COCTOSTHUSI DJIGKTPOHOB B aTroMme. B3auMOCBs3b MEXIy KBAaHTOBBIMH YHCIAMHU. DJIEKTPOHHBIC
0001104KH (c110M), 10/1000JI04KH (IIOJICIION ), aTOMHbIE opOuTanu. dopMa, OpUEHTAUs U EMKOCTb
AOQO. IlpogemMoHCTpUpOBaTh BCE B3aMMOCBSI3M Ha mnpuMepe atoma Mo. Pacnucars KBaHTOBbIE
YyuciIa ISl BaJICHTHBIX JIEKTPOHOB atoMa Mo.

5. [lonyueHnue u MprUMEHEHUE Kele3a, OTHOIIEHUE K BOJIE, KUCIOTaM U IIeI04YaM, KOPPO3Us
€ro B KUCJIBIX U IIEJTOYHBIX Cpeax.

DK3AMEHAIIMOHHBINA BUJET N5
1.MHoroanexkrponHsle aTtoMbl. Ilopsnok 3acenmenuss ypoBHeH, mnoaypoBHen u AO
anexktpoHamu. [lpunnun Ilaynum, IlpaBuna I'yuga m KneukoBckoro. [Insi kakux aToMoOB 3TO
npaBwio peanusyercsa? IIpyHIMII MHHUMyMa DSHEPrMM IPU  3alOJIHEHHUU AJIEKTPOHAMH
nonypoBHell u opOutaneii. OcHOBHbIE U BO30YXKJIEHHBIE COCTOSHUS aromoB. llouemy mocne
KNI AJIEKTPOHAMHU 3anoiHseTcs d-, a He p-TIOAypOBEHB?

2. ¢ U - cBs3U. Yepe3 opOHMTamM HapHCOBATh CTPYKTYphl Mojekyn anetmieHa CoHy u
YKCYCHOU KUCIIOTHI. YKa3aTh TUIBI THOPUAN3ALIMN AaTOMOB YIJIEPO/ia B 3TUX COCIUHEHUSIX.

3. Kakue BasieHTHBIE OpOMTANM XpoMa MPUHUMAIOT YJacTHe B 00pa30BaHUU G - CBS3EH B
HOHE [Cr(H20)6]3+? KakoB Ttun rubpummsanmu AQO uWOHA Xpoma, MarHUTHBIE CBOICTBa,
OKpAaIlIMBa€MOCTb U CTPYKTypa 3TOro noHa?

4. DHepreTuyeckas CTPYKTypa aTOMOB. YPOBHU U MOAYPOBHHU SHEPrHU. BhIpoxkIeHHBIE
cocrosiHus. Yncno AO Ha ypoBHSIX U NMOAYPOBHAX (B 00004kax U nogobonoukax). Ha npumepe
BaHaJMs paCCTaBUTh KBAHTOBBIE YHCIA JUIsl BAJIGHTHBIX JJIEKTPOHOB

5. Teopus rubpuausanuu. HanpaBieHHOCTh U KPaTHOCTh XUM. CBsA3H. ['eoMeTpHst MOIEKYII.
Teopus ['mmnecnu.

DK3AMEHAIIMOHHBINA BUJIET N6
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1.Ilepnoauueckuii 3akoH M nepuoauueckas cucreMa Menpaeneesa. llepuoa, rpynmnel u
noarpynnsl. CeMelcTBa 37eMeHTOB. [IpudyKMHbBI IEpHOJMUECKOro U3MEHEHUS CBOICTB 3JIEMEHTOB.
Haubonee ycroilumBbie 3IEKTpOHHBIE KOH(pUTrypamuu artomoB. [lo KkakuMm Qu3HUECKUM
napamerpaMm (3HEprusi MOHM3alMM, CPOJCTBA, 3JIEKTPOOTPULATEIBHOCTb U  3JIEKTPOHHOE
CTPOEHHUE) MOKHO OTJIIMYUTH METAJLT OT MeTaJuIouAa?

2. YKaxuTe, B KaKOM COCTOSHUM T'MOpHIU3AlMM HaXOJIUTCsS KOMILIEKCOOOpa3oBaresb B
HMOHE [CO(OH)G]'4? Kak oOpa3yercss 3toT Komiuiekc? OxapakTepu3oBaTh €ro MarHUTHBIC
CBOWCTBA, CTPYKTYpPY M LIBETHOCTh. KOMILIEKC BBICOKO- MJIM HU3KOCIIMHOBBII?

3. Tlokaxwure, yeMy paBHBl UYWCICHHBIC 3HAUCHHsS KBAHTOBBIX YHCEN I DJEMEHTa,
SIeKTpOHHas KoH(Hrypamus Kotoporo 5s°4d'. Urto xapakTepusyior 5T KBaHTOBBIE uncia? UTo
3TO 3a neMeHT? Ero xumuueckue cBOMCTBa

4. B xakoM U3 cOeTMHEHNH A0 KOBAJIEHTHOM CBsI3U OOJIbLIE: XJI0pUaax OepuuIns, MarHus
i Kanpuusa? OTBeT 000CHOBATE.

5. IlonydeHnue U XMMHUYECKHE CBOWCTBA 3JIEMEHTOB 2 IPYIIIbI, [NIABHOW MOTPYIIIL.

3K3AMEHAIMOHHBINA BUJET N7

1. Tleppoan4yHOCT, B U3MEHEHUM DPA3MEPOB aTOMOB, SHEPrUsl MOHU3ALUU U CPOJCTBA K
JIEKTPOHY M QJIEKTPOOTPHUIATENIBHOCTH B Iepuojax M rIpynmax.  BuusHue
AJIEKTPOOTPHULIATEILHOCTH Ha MOJISPHOCTh U BUJI XUMUYECKOM CBSI3U.

2. MeToj BaJIGHTHBIX CBSI3€M MJIM CIMHOBAsl TeOpUs BaJeHTHOCTHU. IloispHOCTH  CBA3M M
HOJIAPHOCTh MoJIeKYI. JlunonbHble MOMEHTHI. OmnpeaenuTs noiaspHocts moiekyn Hp, CHCls ,
CH3Cl.HapucoBaTb pacnoyioxxeHue opOuTaIeil B 3TUX MOJIEKYJIaX B IPOCTPAHCTBE.

3. Ompenenure 3apsa KoMIieKcooOpa3oBaTeneil 1 KOOpAMHAUMOHHBIE uyucia. Kakue u3
9THX KOMIIJIEKCOB SIBJISIFOTCA OKpAIIeHHBIMHU, MapaMarHuTHeIMU. Kakol Bua rubpuausanuu u
crpykrypa B komruiekcax Ko[CuCly] u [Cu(NH3)4](NO3),?

4. ¢ u - cBa3u. HapucoBaTh cTpyKTypsl Mojieky aneTuiieHa CoHy M yKCyCHOM KUCTOTHI.

5. IlepyoaM4HOCTH B M3MEHEHUHU pa3MEpPOB aTOMOB, PHEPIUs MOHM3AIMM U CPOJICTBA K
IEKTPOHY M DJJIEKTPOOTPULATENIBHOCTM B IlepUoJax M Ipynmax.  Bnwusaue
AJIEKTPOOTPHUILIATEILHOCTH Ha MOJISPHOCTh U BUJ XUMUYECKOU CBSI3U.

DK3AMEHAIIMOHHBINA BUJET NS

1. ®opma n opuentamus AQO. Kak pacnonoxxkeHsl AO B IPOCTPaHCTBE B MOJIEKYJIE
anerunena CoHp m muksorekcane. OCHOBHBIE M BO30YXICHHBIE COCTOSIHUSI aTOMOB. ATOMHBIE
CIEKTPBI - YTO OHU OTPAKAIOT?

2. Kakoif u3 3IIeMEHTOB, 3JEKTPOHHAS KOH(UTYpanusi KOTOPHIX TMPUBEICHA HIDKE, MMEET
HanGolIbIIee CPOACTBO K anektpory? 1) ns?np’; 2) ns’np®; 3) ns'; 4) ns?; 5) 4f'5d* 6s* Orser
obocHoBatk. 11 5-TO BapuaHTa pacnucaTh KBAaHTOBBIC YKCJIa BAIGHTHBIX 3JIEKTPOHOB.

3. Ilepuoauueckuil 3akoH M mepuojauueckas cucrema Menneneesa. [lepuoa, rpynmsl u
noarpynnsl. CemeiicTBa 35eMeHToB. [IpUunHBI IEpHOINYECKOT0 N3MEHEHHUS CBOMCTB 3JIEMEHTOB.
Haubonee ycroifuuBele 31E€KTpOHHBIE KOH(puUrypamuu atomoB. [lo KakuM (QHU3HUECKUM
napaMerpaM MOXKHO OTJIMYUTh METaJI OT MeTajljiona?

4. Kakue u3 nepeyrciIeHHbIX KOMIUIEKCHBIX coennHenmi napamarautHsel: | - Na[AgCly], Il -
Nas[NiFg], 1l - Ky[PtClg]? Buapl rubpummsammu? CTpyKTypa, OKpalIMBaeMOCTh, MarHUTHBIC
CBOMCTBA 3TUX COCIMHECHUM.

5. MeTtox BaJeHTHBIX CBsI3e€d WJIM CIMHOBAs TEOPHsl BaJICHTHOCTH. [IOJSpHOCTH  CBSI3U U
HOJIIPHOCTh MOJIEKYN. JlumonpHele MOMEHTHI. ONpenennuTh MOJISAPHOCTH MOJIEKYN BOJBI U
CH;3Cl.HapucoBaTpb pacronoxeHne opOuTasiel 3TuX MOJIEKYJ B TPOCTPAHCTBE.

9K3AMEHANUWOHHBIU BUJET N9
1. Ilpupoma XUMHUYECKOW CBSI3H, yCJIOBHE U CIOCOOBI € BO3HUKHOBeHHS. Kak cBsI3aHBI
JUTMHA ¥ 3Heprus cBsa3u. OCHOBHBIE THUIBI XMMUYECKOMN CBs3M. /[ amMmMuaka, alleTUiIieHa U MOHA
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aMMOHHSI HapHCOBaTh MPOCTPAHCTBEHHYIO CXE€MYy CTPOCHHS MOJEKYyl1 dYepe3 opOuTanu Hu
OTpeAeNUTh BUIbl THOPHUIN3ALINH.

2. Jlas smemenra 3d°4st ONPEIEINTh KBAaHTOBBIC YMCJIA JJI1 YKA3aHHBIX JJIEKTPOHOB H
BO3MOXXHBIE ~ CTENEHH OKucieHus. llomyyeHue W NOpuUMEHEHHME JTOro  JJIEMEHTa B
IPOMBIIIJIEHHOCTH.

3. Kak pacrpezernensl d-35eKTpoHsl 110 opGuTamsaM xpoma B kommuiekce [Cr(CN)g]®?
VYkazarte BHJI THOpUAM3ALMU, MAarHUTHBIE CBOMCTBA, OKPAIIMBAEMOCTh W MPOCTPAHCTBEHHYIO
CTPYKTYpY KOMILIEKCA.

4. Metogom MO nokazarts 3anonHenue MO st mosiekyssl Oy . OnpeaenuTb €€ MarHuTHbIE
CBOICTBA U MOPSAOK CBSI3U.

5. XuMH4YecKue CBOMCTBA XJiopa. Ero noiaydenue u npuMeHeHue.

DK3AMEHAIIMOHHBIA BUJIET NI10

1. KoBanentHast cBsizsb. OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl BO3HUKHOBEHUS
XuMHueckoi cBsi3u. PacnapuBanue snexkTpoHoB. [IpuBecTu mpumepsl oOpa3oBaHMsI CBSI3€ B
MOJIEKyJe a30Ta, aMMuaka, nona BF,. ['uOpuausauus u ee Buabl. YKa3arh BUJ THOpUIU3ALUU B
ammuake, nona BF4 .

2. Kakue u3 xommiexkco [Fe(CN)s]®* u [Fe(H,0)s]®" mmamaruutable M napamaruTHsLe.
VYkaxute TUN THOPUAM3ALMKM M TPOCTPAHCTBEHHOE CTPOEHME, OKpalmMuBaemMocTb.  OTBeTHI
000CHOBATb.

3. Jlus smemenra 3d°4st OINpECIUTh KBAHTOBBIE YHCIA JJI YKa3aHHBIX J3JEKTPOHOB U
BO3MOJKHBIE CTENEeHW oOkKucieHus. [looydyeHne W  OpUMEHEHUE H3TOro JJeMEHTa B
MPOMBIIIICHHOCTH.

4. TlonyuyeHue U MPUMEHEHUE HIEIOYHBIX METAIOB U UX XUMHYECKUE CBOICTBA.

5. Ilo kakuM MpUYMHAM CTETICHH OKUCJICHUS XJIopa MOXeT ObITh -1, +1, +5 u +7, a 'y ¢Topa.
TOJbKO -1?

3K3AMEHAIIMOHHBIA BUJET N11

1. BanenTHOocTh UM cTENEHU OKHUCIEHUS 3JeMEHTOB. OOBACHUTH NPUYUHBI
BO3HUKHOBEHUS BBICIIMX BaJEHTHOCTEM y xyiopa U cepsl. [IponeMoHCTpupoBaTh Ha IpUMepax
HC10;,, HC103, HC104, H2SO,. ITouemy momoOHBIX coenuHeHUN HET y (ropa? Uemy paBHa
BAJIEHTHOCTh a30Ta B a30THOM kucioTe. OTBEThl 000CHOBATb.

2. VYkazare tin ruopuausaimu AO maraus u ¢pocdopa B mosekynax MgCl, u PHCI,.
HapucoBate cTpykTyphl ¢ momouibio opOutaneil. byner nu y 3TuX coeluHEHMH AUMOIbHBIN
MOMEHT paBeH HYII0?

3. BaneHTHOCTb M CTENeHU OKHUCIIEHHs 3J1eMeHTOB. OOBACHUTh NPUYMHBI BO3HUKHOBEHUS
BBICIIMX BAJICHTHOCTEN y XJyopa U cepsl. [IpogemoncTpuposate Ha npumepax HC10,, HC10s,
HC104, HoSO4. Uemy paBHa BaJ€HTHOCTH a30Ta B a30THOU Kuciore. OTBeThl 000CHOBATb.

4. Viou [Ni(CN)s]? nmamarsurten wm mapamarauten? JlaTh 0GOCHOBaHHE M IIOKA3aTh
3arnonHeHne d-aneKTpoHOB 1o opoutanaMm. Ompenpenure Tun ruOpumusamuun AO U
IPOCTPAHCTBEHHYIO KOHPUTYPALIMIO, U OKPAIIUBAEMOCTh HOHA.

5. NoHHas1, KoBaJIeHTHAs U JIOHOPHO-AKIIETITOPHAs XUMHUUYECKasi CBsA3b. [IpuBecTu mpumMepsl.
MexaHu3Mbl 00pa3oBaHUsl dTUX CBS3ed. 0- W T - cBsa3u. OnuWHApHBIE M KpaTHbIE CBs3u. Kak
OTIpeNieNAeTCs MOPAI0K CBSA3H B METOJIE MOJIEKYJISIPHBIX opOUTaei?

3K3AMEHAIIMOHHBIA BUJIET N12
1. MonHasi, KOBaJIEHTHAsI U JOHOPHO-AKIENTOPHAS XUMUYECKasi CBs3b. [[puBecTH mpuMepshl.
MexaHu3Mbl 00pa30BaHUsl 3TUX CBs3CH. G- © T - cBsi3u. OJMHApHBIC W KpaTHbIe CBsi3H. Kak
orpenensercs TMOpuaAn3anus B poraxe, dSTHIeHe, OeH30e U CepHOI KucaoTe?
2. Kakue W3 mepedHcICHHBIX KOMIUICKCHBIX COCJIMHEHHWH TapaMarHUTHBI M OKpAIllCHBI:
Na[AgCly], Nay[NiFg], K;[PtClg]? Ompenenute wux CTPYKTypbl, MarHUTHBIC CBOWCTBA,
THOPUIU3AITHIO.
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3. Kak 00BsICHUTD, 4TO 3HEprus voHu3amu Be 0osbie, yem y Li, a y B MeHbie uem y Be?
(Li, J=5,395B; Be, J=9,32 5B, BJ = 8,12 3B).

4. OcCHOBHbBIE IIOJIO)KEHHS KBAaHTOBO-MEXaHMUYECKON TEOpUU CTpoeHus aToMoB bopa.
SAnepnas Mozens atoma. CTpoeHHE Spa, MacCOBOE YHUCIO, MPOTOHBI, HEHUTpOHBL. M30TOMBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IIEPUOJUUECKYIO CUCTEMY.

5. Teopus rubpuauzanuu. ['eomerpus monexkyn NHz H,O, BeCl,; u ykcycHO# KHCTOTHI.
Kakoii Bug rubpuamsanuu B 3TUX MojeKkynaax. Kakoi Tum cBs3u ompenenseT TMOpUIu3aiuio
IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIbI?

DK3AMEHAIIMOHHBI BUJIET N13

1. Meron monekymspabix opoutaner (MO JIKAO) B mpuiioKeHUH K JBYXaTOMHBIM
MOJIEKYJIaM U MOJICKYJISIPHBIM HOHaM Bogopona (+1) u azora (+1),

2. Tlokaxute, 4yeMy paBHbl YHUCJICHHbIC 3HAUEHHUS KBAHTOBBIX YHCEN [UISl DJEMEHTa,
AJIEKTPOHHASI KOHPUTYpAIUsi KOTOPOTO 3d’4s%. Yro XapaKTEePU3YIOT 3TU KBaHTOBbIE yucia? Yto
3T0 3a 31eMent? Ero cBoiicTBa u nmomy4deHue.

3. Ilomy4eHune u CBOMCTBA IIEIOYHO3EMETBHBIX METAJLIOB.

4. Teopust bopa. CrieKTpsl aTOMOB, YTO OHM OTPaXKalOT U KaKOBa MX POJIb B CTAHOBJICHUU
Teopuu cTpoeHus atoma? KBaHTOBBIE umcna W uX (pusmyeckwii cMbica. Pacnucars KBaHTOBEIE
Yrclia 7Sl BAICHTHBIX AJIEKTPOHOB XKelle3a.

5. Kakue BanentHble opOutanu uona koodanera (I11) mpuauMaroT yyactie B 00pa3oBaHUM
C-CBsI3e B MOHE [CO(NH3)5]3'? KakoBbl Tunm THOpUAM3alMM BaJEHTHBIX OpOUTANCH U
IPOCTPAHCTBEHHAS CTPYKTYpa 3TOr0 HOHA?

SK3AMEHAIIMNOHHBIN BUJET N 14

1. Teopus bopa. CriekTpbl aTOMOB, YTO OHU OTPaXarOT U KAaKOBA MX POJIb B CTAHOBJICHUHU
Teopun cTpoeHus aroma? KBaHTOBbIe ymciia U ux (pusmyeckuil cmbica. Pacmucarth KBaHTOBBIE
qrclia A7l BAICHTHBIX AJIEKTPOHOB Xkene3a. KakoB pU3nveckuii CMBICT ATHX KBAHTOBBIX YHCEN?

2. TlomydyeHre M XUMUYECKHE CBOWCTBA HUKENS W Meau. [IpuMEeHEeHHe 3THX METAJIOB B
MPOMBILIEHHOCTH.

3. Kak o0pa3yroTcss KOMITIEKCHI B KaK PAacCeISIOTCS DJIEKTPOHBI Ha aTOMHBIX OpPOHTANISAX
KomruiekcoobpaszoBarens it komimiekcoB Ko[PtCls] wu  Kp[CrCly] coorBercTBeHHO. DTH
KOMILJIEKCHl OKpalieHbl? DTO MapaMarHeTUKU WIM JUaMarHeTUKU? YKazaTh THOPUIM3AIUIO U
CTPYKTYpY. BBICOKO- MM HU3KOCTTMHOBBIE?

4. OcHoBHBIE TUNBI XUMHAYeCKON cBsi3u. MoHHas cBia3b. KoBanmenTHas cBsizsb. OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIA MEXaHU3MBbI €€ BOBHUKHOBeHUs. [loka3aTh Ha mpumepax.

5. B xakom coenunenun PHs (I11), POC13 (V) umeer mecto rubpuansaus AO dochopa?
YkazaTh TUI THOPHUINU3ALINH.

DK3AMEHAIIUMOHHBIN BUJIET NI15

1. MeTox BaJIEHTHBIX CBA3E€H WM CIIMHOBAas TeOpus BaJeHTHOCTU. [IpuBectm mpumepsl
obpaszoBanus moniekyn PCls, PCls u nona BF, IlonsgpHOCTs  CBS3M M MOJSPHOCTH MOJIEKYII.
JunonbHbIe MOMEHTBI M CTPYKTYpA.

2. MexMoneKyIsipHble B3aUMOJCHCTBUS. Buabl B3aUMOJEHCTBUI U TPUYUHBI W3
nosiBieHus. Kak OHM BIMSIOT Ha CBOMCTBA BelecTna?

3. B kakom coequnenuu PHj (111), POC13 (V) umeer mecto Ta wiu uHas rudpuausaus AO
docdopa? OTBeT 000CHOBATH.

4. Meramnueckasi cBsi3b. BomopogHas (MeXMONEKYSIpHAS U BHYTPUMOJIEKYIISIPHAs) CBS3b.
[IpuunHBI €e BOZHUKHOBEHUS. BiusHUE BOJOPOAHBIX CBS3€H HA CBOWCTBA BEIIECTB (HA TIPUMEPE
BOJIbI U PTOPUCTOBOZAOPOAHOM KHCIIOTHI).

5. Jlnsa snementa 3d%4s? ONpPENEIUTh KBAaHTOBBIE YWCIA JJI YKa3aHHBIX JJIEKTPOHOB M
BO3MOJXKHBIE CTeMeHU okucieHus. Uto 310 3a snemeHT? KakoB (m3MUeCKUl CMBICT KBAaHTOBBIX
yycesn? noy4yeHHe 3TOTo dIeMeHTa?
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DK3AMEHAIIMOHHBINA BUJET N16

1. Ipusectu crpykrypHbie dopmynsl coequHennit CH3zCl, COCl,, CO,. YkazaTh THII
ruOpuaAn3aMi U KPaTHOCTh CBsI3ei B JaHHBIX MosiekyjdaxX. OOBSCHUTH paziuyusi B OTIEIbHBIX
cBs3sx. [loueMy nepBbie 1BE MOJIEKYJIbI OJIIPHBIE, a TPEThS HET.

2. OxapakTepu3oBaTh IO BCEM TMapaMeTpaM KOMIUICKCHBIM HOH [Fe(NCS)4]'2: Kak on
obpa3zyercsa? CuuTaTh, 4TO ATO JUTAH]] CHILHOTO IOJIS.

3. KoBanenTHas cBsi3b. OOMEHHBII U JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl BO3HUKHOBEHUS
xumuyeckoi cBs3u. [IpuBectu npumepsl. PaciapuBanue 31eKTpoHOB. | mOpuan3anus u ee BUIbL.

4. Ot Kakux [apamMeTpoB  3aBHCUT  BEJIMYMHA  TapaMerpa  paclleruieHus?
CHeKTpoOXUMUUYECKHUH PsiJl JTUTaH]IOB.

5. [lonyueHnue u mpuMeHeHre ITMHKa. Ero xuMuueckue cBOMCTBa.

D3K3AMEHAIIMOHHBINA BUJET N17

1. Mexanu3sM B3aMMOJIEHCTBUSI KOMILUIEKCOOOpa3oBaTenb — Juranasl B Teopuu BC.
Tunuunele MOHBI-KOMILUIEKCOOOpa3oBarenu, rudpunuzanus ux AQO. CHeKTpOXUMHUYECKUN pPsij
auranoB. OT 4ero 3aBUCHUT MapaMeTp pacuierieHus?

2. Tlpuectu ctpykrypHbie Gopmynsl coeaunenuii CH3Cl, COCl,, SO,. Ykazate THn
TUOpUAM3AIMN U KPATHOCTh CBsI3€d B JaHHBIX MoOJieKyidaxX. OOBSICHUTH pa3ludusl B OTICITHHBIX
cBs3sX. MoJeKyIbl MOSIpHbIE UIH HET?

3. Jlnst onmementa 3d°4s? ompenennTh KBAHTOBBIC WHCNA JUIS YKA3aHHBIX SICKTPOHOB H
BO3MOJXKHBIE CTeNeHU okucieHus. Uto 31o 3a snemeHT? KakoB (u3nuecKkuil CMBICT KBaHTOBBIX
yyces? NoJy4yeHHe 3TOT0 dJIEMEHTA

4. O06mas xapakTepuCTUKa S- M P-dJEMEHTOB - U3MEHEHHUE SJIEKTPOHHBIX KOH(pUrypamuii,
pa3MepoB  aTOMOB, MOHHU3ALMOHHBIX IOTEHIMAIOB, 3JEKTPOOTPULIATEIbHOCTH, CTENeHel
OKHCJICHHUS.

5. Ko[ZNnCly]; 11 - Ky[Zn(OH)4], eciiu K;; COOTBETCTBEHHO paBHBI: 1.101°" 3,6 .10%%? KakoBa
KOHIIEHTpaIusl HOHOB ITMHKa (B MoJb/11) B 0,1 M pacTBope 3TX KOMIUIeKkcoB. OXapakTepu3oBaTh
1o BceM napamerpam komriekcHbii noH Ko[Zn(OH),]. Kak on o6pasyercs?

DK3AMEHAIIMOHHBINA BUJET N18

1. OxapakTtepu30Barh M0 BceM mnapamerpaM KomiuteKkcHbiid noH [Pt(NH3)4Cls], B ToM uncie
U ero o0pa3oBaHMUs.

2. Jlnst onemenra 3d%4s® ompenennTh KBAaHTOBBIE 9HCNA JUIA YKAa3aHHBIX SICKTPOHOB H
BO3MOXKHBIE CTENEHH OKHUCIEHHsS. XHUMHUYECKHE CBOMCTBA M IMPUMEHEHHE JTOr0 3JIEMEHTa B
IIPOMBIIIJIEHHOCTH.

3. Metox MO JIKAO. OcHOBHBIE MTOJIOKEHUSI MeTo1a. Pactiucats MoneKysipHbIE OpOUTAITN
Ui MoJekyssipHoro nona CN'.

4. VloHHas 1 HeMOJsIpHas CBSI3U - KpailHUe cllydyau KoBaJleHTHOU cBsi3u. CTerneHb HOHHOCTU
cBsA3M. Uepes KaKkyro BEIMYMHY OHA ONpEeAeseTcs?

5. Cpuneun. [Tomyuenue 1 XuMH4ECKHE CBONCTBA.

DK3AMEHAIIMOHHBINA BUJET N19

1. IlpuBectn cTpykTypHbIe (opMysbl coeauHenuit yriepoxaa: C,H,, HCOH, CH3;COOH.
Kakyro creneHp OKUCIEHUS ¥ THOPHUIU3AIMIO HMEET YIIIePO] B STUX COCAMHEHUSX ?

2. MHorosnekTpoHHble arombl. [lopsnok 3aceneHus ypoBHeW, mnogypoBHeil u AO
anexktpoHamu. IIpaBuiio I'yaipa m KineukoBckoro. B kakoM ciydae W JJisi 4ero NPUMEHSIETCA
npasuiio KineukoBckoro?

3. MonHas u HEenmoJIsIpHAas CBSA3M - KpallHUE cllydad KOBaJIEHTHOM cBsi3u. CTeneHb HOHHOCTH
cBsi3u. Uepes Kakyro BETMUUHY OHA OTIpeeNsaeTcs?

4. OxapakTepu30BaTh Mo BceM napamerpam komruiekcuble nonbl [Ni(NHs)e]*" u [NiFe]* B
TOM YHCJIe U UX 00pa3oBaHUeE.
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5. Tutan. XuMHUYECKHE CBOMCTBA U MPUMEHEHHE.

DK3AMEHAINMWOHHBIN BUJET N20

1. NoHHas 1 HenojsipHas CBSI3M - KpalHHUE CIydyau KOBaJEHTHOU CBs3U. CTeneHb MOHHOCTH
cBs3u. Uepes Kakylo BEJIMUMHY ONPEIEISIETCS CTENEeHb HOHHOCTH CBsi3U? B kakom citydae CBsi3U
MIOJISIPHBI, @ MOJIEKJIA B 11€JI0M HemojsipHa. [IpuBectu mpumepsl.

2. Muoroanektponusle atoMbl. llopspok 3aceneHus ypoBHeW, mnoaypoBHed u AO
anexktpoHamu. [IpaBwio I'yama m KieukoBckoro. B kakom ciydae u Juisi 4ero MpUMEHSETCS
npaBuio KireukoBckoro? ITokaxxuTe mouemy mociie Kajblus 3anojHseTcs: d-moaypoBeHb, a He p-
MOJypOBEHB?

3. Kakue BanmeHTHBIC OpOHMTANM aToMa KOoOambTa MPUHUMAIOT ydacThe B 0Opa3oBaHUM G-
ceaseii B komiuiekce [CO(NH3)s]Cls Kako tun rubpuamszanuu AO atoma kobajabTa W KakoBa
MIPOCTPAHCTBEHHAS CTPYKTypa ero nona? OKpammrBaeMOCTh 1 MarHUTHbIE CBOMCTBA KOMILJIEKCA.

4. PacniucaTh KBaHTOBBIC YMCJIa JIJIs1 BAJIGHTHBIX 3JICKTPOHOB MapraHiia U caMapusi.

5. Kpemuuii. Xumuueckue cBOWCTBa U IPUMEHEHUE.

DK3AMEHAIIMOHHBINA BUJET N21

1. ®usnueckuié CMBICI BEJIWYMH: IOTEHLUUAI MOHU3ALMU, CPOIACTBO K JJIEKTPOHY,
AIIEKTPOOTPULIATELHOCTh U JUIOJBHBIA MOMEHT MOJIEKyJbl. IlepuoInyHOCTh B HM3MEHEHHH
pa3MepoB aTOMOB, MX JHEPrUil MOHM3ALMH, CPOJCTBA K DJIEKTPOHY M JIEKTPOOTPHULIATEIBHOCTH.
[IIxana smekTpooTpunareabHOCTU.MIOHHAs M HEnoJIsApHas CBS3M - KpallHUE CiIydau KOBAJIEHTHOMN
cBsA3U. CTEeNeHb HOHHOCTH CBSI3U - KaK OHA ONpeeIseTcs?

2. lllenounslie MeTaiIbl. XUMHUYECKHE CBOMCTBA. [IpuMeneHue.

3. Kakue BaneHTHble opOMTanu aTomMa KoOajbTa MPUHUMAIOT ydyacTHe B OOpa3OBaHUU G-
ceszeit B komruiekce [CO(H20)6]Cl; KakoB tun rudpummzanuu AO atoMa KoOajabTa M KakoBa
IIPOCTPAHCTBEHHAS CTPYKTYypa ero noHa? OKpanmMBaeMOCTh 1 MArHUTHBIE CBOMCTBA KOMILIEKCA.

4. T'anorensl. [Tonyuenue, xummudeckue cBoiictTBa Gpropa u xjopa. [Ipumenenue.

5. MexmonekynspHble B3auMmoaencTBus. Kak GopMHpyIOTCS 3TH B3auMOJCHCTBUS M Ha
KaKHe CBOMCTBA BEIIECTBA BIUSIIOT?

DK3AMEHAIIUMOHHBINA BUJET N22

1. DHepreruyeckas CTpyKTypa aTOMOB. YPOBHM M IOJYPOBHHM JHEPIrUU. BrIpokacHHBIE
cocrossHus. Yucno AO Ha ypoBHSX U NOAYpoBHsX. [J1laBHOe, opOMTaIbHOE M MAarHUTHOE
KBAaHTOBBIE YHCJA KAaK XapaKTEPUCTUKU COCTOSHUS JJIEKTPOHOB B aToMe. CIIMH 3JIEKTPOHOB.
B3anmocss3p kBaHTOBBIX ynceln. [Ipunnun [laymu, ITpasuna ['ynna n Kneukosckoro. IIpuBenure
IIPUMEPHI JBYX MOCIEAHUX ITPABUIL

2. [Moyemy nByxaTOMHBIE MOJICKYJIbI P2, ASy, SD; B 0OBIYHBIX YCIOBUSX HECTAOUIIBHBI, B TO
BpeMs kak MoJekynasl Ny oTHocsaTcs k HauOonee yctoWumBbiM? DocdopHas kucinora. Ee
CTPYKTypa U rubpuu3anusl.

3. Xpowm u peppoxpom. [Tonyuenue. [Ipumenenue.

4. KakoBa MNpOCTpaHCTBEHHas CTPYKTypa, THN TUOpPHUAM3ALMM, OKpAIIMBAEMOCTh H
MarHuTHbIe cBoiicTBa noHoB [Cr(CN)g]® u [Cr(H20)]**

5. MexmornexyspHasi 1 BHyTPUMOJIEKYJISIpHAsi BOAOPOIHAS CBA3b. MexXxaHu3M 00pa3oBaHus
Y BJIIMSIHME HA CBOMCTBA BEIIECTBA.

SK3AMEHAIIMOHHBIN BUJET N23
1. KakoBa mpoCTpaHCTBEHHAss CTPYKTypa THII THOPHAN3AINH, ONTHYCCKHE W MarHUTHBIC
cBoiictea nona [CU(CN),]*? HasBauue koMiwIekca.
2. DHeprusi MOHHM3AIUHU, CPOJACTBO K DIICKTPOHY M AIIEKTPOOTPHUIATEIBHOCTh. UTO
XapaKTEPU3YIOT STH BEJTHMUUHBL. [ 1€ U ISl Yero OHU TPUMEHSFOTCS?
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3.IlpuBecTy MPOCTPAHCTBEHHBIC CTPYKTYPhI COCAMHEHUI 4epe3 aToMHble opouTamu SiHg,
Si0,, H,Si03. Kakue creneHr OKHMCIACHHS MMEET KPEMHHH B JaHHBIX MoJiekynax? OmpeneiauTsb
TUT THOPHUIN3ALNY B ATHX MoJieKynax. [1oisipHbI T TaHHBIE MOJICKYITBI?

4. MonubaeH. DiaekTpoHHas KoHpurypanus. [ToydeHue u mpuMeHeHHE.

5. Kak onpenensitores pazmepsl atoMoB? YpaBuenue Lllpenunrepa. OCHOBHBIE MOJOKEHUS
1 4TO IO CMBICJTY O3HAYaeT KBaJIpaT BOJHOBON (DYHKIIMH B 3TOM YPaBHEHUHN?

DK3AMEHAIIMOHHBIA BUJIET N24

1. Ilpunumn HeompeneneHHOCTH [ei3eHOepra M BEPOATHOCTHOE OIMCAHHME COCTOSTHUS
JJIEKTPOHOB B aroMax. JJeKTpoHHoe oOmako. Opoutans. opmbl opbutaneit mis s-, p- u d-
anekTpoHOB. Kakoe KBaHTOBOE 4HCIO ompeaeiser ¢Gopmy opoutanu. Yem OTIMYAIOTCA G U T —
cBs3u? Kak onpexensiercsa pasmep atroma?

2. Jlnst onementa 3d’4s’ OINpEACIUTh KBAHTOBBIE YMCIA JJI1 YKa3aHHBIX 3JEKTPOHOB U
BO3MOJXKHBIE CTeMeHU okucieHus. Uto 31o 3a snemeHT? KakoB (u3nuecKkuil CMBICT KBaHTOBBIX
ymcen? [lonyyeHue 1 NpuMEHEHHE 3TOTO JIEMEHTA.

3. Kakue BaneHTHble opOHTanu aTtoMa KoOaabTa MPUHUMAIOT y4yacThe B OOpa3oBaHUU O-
cszeit B komiuiekce [CO(NH3)s]Cl, KakoB tun rudpumuzanuun AO aroma KoOajabTa M KakoBa
MIPOCTPAHCTBEHHAs CTpyKTypa ero nona? HasanuelO okpammBaeMOCTh U MarHUTHbIE CBOMCTBA
KOMILJIEKCA.

4. Hanmucath 5JIEKTpPOHHYIO (GOpPMYNTy XJIOpa M CEpbl B OCHOBHOM U BO30YXKIEHHOM
cocrossHUsIX. [lo 3MeKTpOHHOUN (hopMylie ONMPENeNuTh MECTO €ro B IMEePUOJUIYCCKON CHCTEME
(rpynmy, HOATPYMIY, IEPUOA) U KBAHTOBBIC YKCIIA JISl BAJICHTHBIX JIEKTPOHOB.

5. Bananmii. [lonmydyeHue W NpPUMEHEHHE B MPOMBINUICHHOCTH. CTENEHU OKHUCICHHS H
XUMHUYECKHE CBOMCTBA.

3K3AMEHAIIMOHHBIA BUJIET N25

1. MeTox BaJICHTHBIX CBA3€H WM CIIMHOBAas TeOpus BaJeHTHOCTU. [IpuBecTn mpumepsl
obpazoBanus moiekyn NH; PCls, PCls u mona BFs . HapucoBarh uX mnpocTpaHCTBEHHbBIE
CTPYKTYpBI Uepe3 aTOMHbIE OpOUTAIIH.

2. Hamucarb »1neKTpoHHYIO (GOpMYIy XJIOpa M Cepbl B OCHOBHOM U BO30YKICHHOM
coctossHusAX. [lo anexTpoHHON (GopMysne OmpenenuTh MECTO €ro B MEPUOJUYECKON CHUCTEeME
(rpymity, MOArpyIIy, NEPUO/1) U KBAHTOBBIE YKMCIIA JUISl BAJICHTHBIX 3JIEKTPOHOB.

3. YKaxuTe, B KaKOM COCTOSSHUW THOPHAM3ALMU HAXOJUTCS KOMILJIEKCOOOpa3oBaTellb B
HOHE [CO(H20)5]+3? Kak o6paszyercss 3toT Komruiekc? OxapakTepu3oBaTh €ro MarHUTHBIE
CBOICTBa, CTPYKTYpPY M LIBETHOCTb. KOMIIJIEKC BHICOKO- MJIM HU3KOCITUHOBBIN?

4. MexMoneKyIsspHble B3aUMOJECHCTBHS.

5. Cepa. [lonyueHnne, npUMEHEHNE U XUMUYECKHE CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJET N26

1. IlpuBectu ctpyktypHblie Gopmynsl coenunenuit CH3Cl, COCly, CO,. YkazaTh Tun
rUOpUAM3aMM U KPAaTHOCTh CBSI3eM B JIaHHBIX MoJieKyiax. Kakue W3 NpUBEIEHHBIX MOJIEKYII
00J1aJat0T TUMOJIBHBIM MOMEHTOM, a KaKue - HeT U mo4emy?

2. Teopus rubpuanzanuu. HampaBieHHOCTh M KPaTHOCTh XUM. CBSI3U. UeM ompenensercs
TEOMETPHsI U JIUIOJIBHBI MOMEHT MoJieKysl. CTpoeHue M XMMHYECKas CBS3b B COEAMHEHHUSX.
MeTo/ BaJIEHTHBIX CBS3€H MJIM CIIMHOBAS TEOPHS BAJIEGHTHOCTH.

3. ®ocdop. Ilomydyenue, mpuMeHeHHE M XHMHYECKHE CBOicTBa. Bo3MOXkHBIE CTeneHH
OKHCJICHHUS.

4.Yxaxure, B KAKOM COCTOSIHUM THOPUAM3AIMN HAXOIUTCS KOMIUIEKCOOOpa3oBaTesb B HOHE
[Mn(OH)g]'4? Kak obpasyercss aTor komrmiekc? OxapakTepu3oBaTh €ro Ha3BaHWE, MAarHUTHBIC
CBOICTBa, CTPYKTYpPY M LIBETHOCTh. KOMIIJIEKC BHICOKO- MJIM HU3KOCITMHOBBIN ?
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5. Ilokaxkute, yemMy paBHbl YHCIICHHBbIE 3HAUEHUS] KBAHTOBBIX YHCEN JJIA DJIEMEHTa,
g2
3JIEKTPOHHAs KoHurypaius koroporo 4d-5s°. Uro xapakTepu3yrOT 3TH KBaHTOBbIe 4ucia? UYTo
3TO 3a neMeHT? Ero xumuueckue cBONCTBa

DK3AMEHAIIUMOHHBIN BUJIET N27

1. Touemy mouekynbsl SnCl, u PbCl,, cymectByroriue B ra3000pa3HoOM COCTOSIHHM, HMEIOT
yrioByio popmy, a HgCl, u CdCl; - nuneiinyio?

2. Meto/ BaJleHTHBIX CBSI3€M WM CIIMHOBAsi Teopus BalieHTHOCTH. [lokazath Ha mpumepax
N2, BF4~ IlonspHOCTB CBSI3M M MOJSIPHOCTh MOJEKYJ. J(UIIONbHBIE MOMEHTHI CBS3EH U MOJIEKYII.
Bcerna nu onu coBnamaroT?

3. Kaxue u3 xommiekcoB [V(CN)g]* u [V(H20)e]*" muamarnutHBIe 1 HapaMarHuTHbIC.
YKaxuTe Ha3BaHHWE, TUIl TUOPUIU3ALMHU, MPOCTPAHCTBEHHOE CTPOCHHE U OKPAIIMBAEMOCTb.
OTBeThI 000CHOBATS.

3. Jls smementa 3d°4s' ompenennte KBaHTOBBIC 9HCTA IS YKA3aHHBIX DJICKTPOHOB K
BO3MOXXHBIC  CTENICHW OKHUCJICHHs. llomydeHWe W NpPUMEHEHHE JTOro  dJJeMEHTa B
MPOMBIIIJICHHOCTH.

4. MexMoJIeKyIISIpHOE (opueHTanMoHHOE, WHAYKIMOHHOE, JTUCTIEPCUOHHOE)
B3aMMOJICHICTBHE MOJIEKYII.

5. Pe3oHaHCHBIE CTPYKTYPHI.

DK3AMEHAIIMOHHBIA BUJIET N28

1. Onpenenute 3apsia KOMIUIEKCOOOpa3oBarenel M KoopIuHAlMOHHbIe yucna. Kakue u3
THX KOMIUIEKCOB SIBIISIIOTCS OKpaIleHHBIMU. Ha3BaHWe, CTpOeHHE, OKpalIuBaeMOCTh H
marauTHbIe cBoiicTBa Komiuiekca Ko[CuCl,]? Kakoii Bua ruOpuan3auy B 5TOM KOMILIEKCE.

2. TlepBblii 3aKOH TepMOAWHAMHUKH. BHYTpeHHSs SHeprusi W HSHrTambnus. Kpurtepuu
CaMOIIPOMU3BOJILHOTO TMPOTEKaHUS XUMHUYECKHX PEaKIUi.DHTaNbMUNUHBIA W DHTPONUNHBIN
(haKTOpbl XUMUICCKUX PEAKITHH.

3. Kak obpasyercs komruiekc K[AI(OH)4] u kakue opOuTany alOMHHHAS YYaCTBYIOT B €TO0
oOpa3oBaHWHM. YKa3aTb THI THOPHAM3AINH, OKPAIIMBACMOCTh, MATHWTHBIE CBOWCTBA W
MPOCTPAHCTBEHHOE CTPOCHUE KOMILIEKca. 3

4. OCHOBHBIC TOJIO)KEHHS KBAaHTOBO-MEXAHMYECKOW TEOPUU CTPOEHUsT atoMoB bopa.
SAnepnas Moxmens atoma. CTpoeHHE Spa, MacCOBOE YHUCIO, MPOTOHBI, HEHTpOHBL. M30TOMBL.
ATOMHBIE MacChl PJICMEHTOB, BHECCHHBIC B MEPHOIUYECKYIO cucTeMy. KakuMm oOpa3om CHEKTphI
aTOMOB CBITPAJIU POJIb B CTaHOBIIEHUH Teopuu bopa?

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

DK3AMEHAIIMOHHBINA BUJET N29

1. Anromunnil. [Ipupoansie pecypcesl. Ilonyuenune. CoiictBa. [Ipumenenue.

2. 3akoH ['ecca u cienctBus u3 Hero. DHeprus [ m66ca peaknuu CaCO3 = CaO + CO; paBHA
AGXpo = - 28,55 x/Ix. Paccunrath 3HaueHue KOHCTaHThl paBHoBecust K, mpu T=500 u 1000K.
Onpenenuth HaIIpaBJIeHHE Mpoliecca. YeMy maBHa paBHOBECHAS TEMIIEpATypa 3TOM peakiuu?

3. Kakue BaneHTHble OpOUTaIM XpoMa NMPUHUMAIOT ydacTHe B 0Opa30BaHUHU G - CBs3EH B
nore [Cr(H,0)s]**? KaxoB i rubpmmmsammn AO MOHa XpoMa M CTPYKTYpa dTOTO HOHA?
Ha3Banue, cTpykTypa, OKpalIuBaeéMOCTb U MarHUTHBIE CBOMCTBA.

4. XKeneszo, XxpoMm, HUKEIb. DJIEKTPOHHBIE KOH(MUTYpallMK U cTeneHu okuciaenus. [lonydenue
Y IIPUMEHEHHUE.

5. Mens. [Ipupoansie pecypcesl. [lonydenne, mpuMeHeHNe U XUMUYECKHUE CBOMCTBA.

DK3AMEHAIIMOHHBINA BUJET N30
1. [To xakoMy MeXaHW3MY JUTAaHIbI O0Pa3ylOT CBSI3b C KOMJIEKCOOOpa3oBaTeieM B
OKTadpUIEeCKOM BBICOKOCITHHOBOM HoHe [COFg] . Pacrcars cxeMmy o0pa3oBaHUs KOMILICKCA.
MarauTHbIe CBOWCTBA HA3BaHUE, CTPYKTYpa M OKPAIIEHHOCTh KOMILIEKCA.
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2. Teopus kKpucTayumaeckoro moist. [Ipupoma XuMCBsA3H KOMILIEKCOOOPa30BaTeNb - JINTAH]I.
Pacmeruienne d-mogypoBHS KOMILIEKCOOOpa3oBaTelisi B OKpYKEHHH JuraHaamu. I[lapamerp
pacmeruienus. Paciierienue d-moaypoBHST KOMILIEKCOOOpa3oBaTelis B OKTadIPUYECKOM U
TETPAdIPHUECKOM OKPYKEHUH JuraHaaMu. CIEeKTPOXHUMUYECKUN PSJl IUTaHIOB.

3. OnpenenuTh BO3MOXKHOCTb CaMOIPOU3BOJILHOTO MpoTekanus peakuuu PbO + CO(y =
Pbwy + CO,r NIpH CTaHIAPTHBIX YCIOBHAX. YKaXKHTE 3HAK AS® xp. OTBETBI OOOCHYMTE.
Onpenenuth paBHOBECHYIO TEMIIEPATYPY PEAKIIHH.

4. Mapraner. [Tpupoansie pecypcsbl. [Tonyuenne, mpuMeHEeHUE U XUMUYECKHE CBOWCTBA.

5. 3aBUCMMOCTH TTapaMETPOB PACHICTUICHUS OT TOJIOKEHUS JIUTAH/IA B CIEKTPOXUMHUIECKOM
psay. Bbeicoko- M HH3KOCITHHOBBIC KOMIUIEKCHI. OObsicauth Ha npumepax [Cr(NHs3)e]Cl; u

[Cr(OH)G]C|3

Ilepeyenb BONPOCOB U 3aJaHMH JJIsl HOATOTOBKH K JK3aMEeHY B IIePBOM ceMecTpe
(OIIK-1: UOIIK-1.2, NUOTIK- 1.2, UOIIK-1.3):

1.  OcHOBHbIE 3aKOHBI XHMHUH (COXpPaHEHHE MacChl, IIOCTOSHCTBA COCTaBa,
HKBUBAJICHTOB. ['a30BbIe 3aK0oHbI (ABoraapo, MenneneeBa-Knamneiipona). [lapunanbhbie qaBiaeHus
ra3oB. 3aKOH HKBUBaJEHTOB. OCHOBHbBIE MMOHATUS XUMHUH (aTOM, XUMUYECKUH 3JI€MEHT, U30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBINA paJMKajl, MOJb U SIKBUBAJICHT).

Xumnueckass (opmyna. AOCONIOTHBIE M OTHOCHUTENIbHBIE MAacChl aTOMOB. ATOMHas
eauHuna Maccel. Yuceno ABorajapo. OTHocuTenbHas MoJeKylspHas macca. Moisb. MonspHast
Macca. DKBUBAJIECHTBI PA3JINYHBIX KJIACCOB BELIECTB.

2. Tepmonmmnamuueckast cucrema. Bunmel cucrtem. CocTosiHue cUCTeMBL. BHYTpeHHSS
SHEprus M DHTaNbNMs cUCTeMbl. lIpakThueckoe nmpuMeHeHHe 3TuUX BenuuuH. IlepBblil 3aKoH
TepMoIMHAMHUKH. DHTaNbnus. Termossie 3¢ dextsr peakuit QV i Qp. DHIO - 1 HIK30TepMUYECKUE
peaxkuuu.

Crangaptueie  ycioBus. CrangaptHele  cocTosiHMS.  CTaHOapTHbIE  DHTAJBIIUU
00pa30BaHUs MPOCTHIX U CIIOKHBIX BEIIECTB. DHTPOMNHS U TEPMOJMHAMUYECKAsE BEPOSTHOCTD.

3akon l'ecca m ero cneactBus. Tepmoxumuueckue ypaBHeHHs. Pacuer TemnoBbIX
3pPEeKTOB XMMUYECKUX peakuuid. OHTpomus. BTopoil 3akoH TepMOAMHAMHUKH. Y CIIOBHE
CaMONIIPOM3BOJIBHOTO  IIPOTEKaHUs IMPOLECCOB M  TEPMOJMHAMHYECKOE PpPAaBHOBECHE B
U30JIUpOBaHHOM cucteme. OHepruss [u006ca. VYciaoBus caMONPOU3BOJIBHOIO IMPOTEKAHUS
IPOLIECCOB U PABHOBECHUSI B 3aKpbIThIX cucTeMax. (Da3oBble paBHOBECHS. ODHEpreTuyecKas
auarpaMma peakiuu. TpeTudt 3akOH TEpMOJMHAMUKU. AOCONIOTHAs SHTPONMS MPOCTHIX U
CIIOKHBIX BEUIECTB. OHTPONUIHBIE JUarpaMMbl HMHAWBHUYaJbHBIX BellecTB. Bo3pacrtanue
(yObUIB) SHTPONMU B 3aBHCHUMOCTH OT CTPOEHHUS BeIIEeCTB, Hpu (Da30BBIX Mepexofax U B
XUMHUYECKHX peakuusx. CBs3b 2HEPrMM aKTUBALUU C TemoBbIM 3¢dektom. OOparumblie U
HEOOpaTHMBbIE MPOLECCHl. Y CIOBUS U3MEHEHUS HalpaBlIeHUs] OOpAaTUMbIX XMMUYECKUX PEaKIUi.
OHTaJIbNUMHBIA W SHTPONUNHBIA  (PAKTOPHI. Temneparypa wuHBepcun peakunu. CBs3b
CTaHJapTHOU »Hepruu I'mb0ca peakuu ¢ ee KOHCTAHTON paBHOBECHUS. 3aBUCUMOCTb KOHCTAHTBHI
paBHOBecus oT Temneparypsl. CTangapTHas cBoOoaHas sHeprus [ m606ca oOpa3oBaHUs BEMIECTB U
pacyeThl cTaHAAapPTHBIX dHepruil ['md0ca XMMHYECKUX peakiuil.

3. Kunernka xummuecknx peakuuii. CpemHsss W MTHOBEHHash CKOPOCTh pEaKIUH.
CKOpoCTbh TIE€TEpOTreHHBIX peaklui. 3aKOH [JEeHCTBUS MacC. 3aBHUCHUMOCTb CKOPOCTH OT
KOHIleHTpauun peareHToB. [lopsiaku peakiuu. KoHcTraHTa CKOpOCTH. OHEpPrusi aKTUBAIUU
nporecca. AKTUBUPOBAHHBIM KOMIUIEKC. AKTHBHBIE MOJEKYJbl (pacmpeneneHue Makcpesuia).
OHeprusi aKkTUBALIMM, NEPEXOJHOE COCTOSHHE W AKTHUBUPOBAHHBIA KOMIUIEKC HAa IpUMEpPE
OJHOCTAaJUNHOMN peakuuu. BiusHue Temneparypsl Ha CKOPOCTb XMMHUYECKON peakuuu. IIpaBuio
Bant-T'opda. VYpaBuenwe Appenumyca. DHEpruss aKTHBAIMM W TIPEIIKCTIOHCHIIMATBHBIN
MHOXHTEIb - UX (pu3nyeckuii cMbicia. ['OMOreHHBINI M TeTepOreHHbI Karanu3. ['oMOreHHBbIH
Kartanu3. BriusHue karanuszaTopa Ha Oapbep IpsMO U 0OpaTHOM XMMHUYECKOUW peakinmu. Karamus
U XUMUYECKOe paBHOBecue. JIOCTOMHCTBA M HEAOCTATKU 3TOr0 BUJA Karaiusa. I'eTeporeHHbId
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KaTalm3 © ero ocoOeHHOCTH. [IpOMEXyTOUHBIE COEIMHEHHS B TETEPOIC€HHOM KaTajus3e.
JlocTonHCTBa M HEAOCTATKU TE€TEPOreHHOro Katanu3a. Biusaue karanuzaropa Ha Eq 1 ckopocTH
npsMoil W oOparHoW peakiuil. [IpuHIMO MOABMXHOTO (IUHAMHUYECKOTo) paBHoBecus Jle-
Hlarense. OOpaTtumble peakuuu. 3aKoH JeiicTBUs Macc M KoHcTaHThl paBHOBecus Ke u K, . Mx
COOTHOIIIEHUE JIi TOMOTEHHBIX Ta3000pa3HbIX M KOHACHCHPOBAHHBIX CHUCTEM. MeXaHU3M H
CTaIUUHOCTH peakuui. MoJeKyIsIpHOCTh (IOPSAIOK) FIEMEHTAPHBIX CTaauil U nquarpammbl Eakt-
IyTh MHOTOCTaJIMHHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPruit
aKTUBALIMM TPSIMONM M 0OpaTHOW XHMMHMYECKOH peakUud COOTBETCTBEHHO C KOHCTaHTOU
paBHOBecHsT W TeIIOBBIM 3P dekToM peakuu. OCOOCHHOCTH TETEPOreHHOTO PaBHOBECHS H
MaTeMaTUYeCKON 3allMCU KOHCTAHT PABHOBECHS IT'€TEPOTCHHBIX XUMHUECKUX PEAKIIMil.

4. Teopust anekrtponuTudeckord aucconrauuu AppeHuyca. CrTeneHb M KOHCTAaHTa
aucconmanuu. Buabl koHueHtpanuid. Pacuer crenenn nuccounannu u pH pactBopoB Ha npumepe
c1a0bbIX KUCIOT U ocHOBaHUM. [{ucconmanms snexrpoautoB. Monnoe npoussenenue Bojsl. [llkana
KUCIOTHOCTH. HelTpanpHble, KHCIBIE U IIeNouHble pacTBOpHI U MX pH. CriocoObl mogKucIeHUs 1
oI IaYBaHUs BOJIHBIX pacTBOpPOB. Crioco6b1 BBIPAXCHUS KOHLEHTpauui
(mponemonctpupoBath Ha mpumepe H»SO,). Crymenyaras aguccouuanusi 3JIEKTPOJIUTOB B
pactBopax. KoHcTaHTsl Aucconanvii KMCIOT U OCHOBaHUM. OCHOBHBIE, KUCIIbIE U CPEAHUE COJIU.

3akonbl Payna. D0ymnmuockonusi U Kpuockomnus. (OcMOC U OCMOTHYECKOE JaBJICHHUE.
[I'uppomus coneit. I'maponus coneit. CTeneHb U KOHCTaHTa ruaposm3a. CTyneHYaTblil THAPOIH3.
Bnusinue temmepatypsl, pa3daBieHuss U OJHOMMEHHBIX MOHOB Ha ruaponu3 cojieil. Koncranra
ruaponuza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIPOIU3E.

I'eTeporenHoe paBHOBECHME OCAJOK - HACBIIIEHHBIM pPAacTBOp TPYAHO PaCTBOPUMOIrO
AJIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJIOB U MOJISIPHBIX MOJEKYJ. JBrxkyias
cuia mpouecca pactBopenus. ConbBaranus u ruaparanus. Temnnossie 23 GeKThl pacTBOPEHUS.

[IP. YcnoBus ocaxaeHus U paCTBOPEHHMSI dIEKTPOJUTOB. HackleHHbIe, TEPECHIIEHHbIE
Y HEHACBIIIEHHBbIE pacTBOpbI coiel. KomrulekcHble coenuHeHud. J(ucconmanus KOMIUIEKCHBIX
COCTUHEHUH.

5. JIBOIHOI AIIeKTpUYECKUl CII0MH M MEXaHU3Mbl BOSHUKHOBEHHS CKauka MOTEHIMaNa Ha
rpaHulle pazziena 3JeKkTpoj/pacTBop. Bomoponusiii snexktpon. CraHIapTHbIE OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE NOTEHIUANBI. BUIBI 3JEKTPOAOB U UX OKHUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIE
NOTEHLUANbl. YCJIOBUS OTOOpa OKHUCIUTENEH M BOCCTAHOBUTENIEH IO 3HAYEHMSIM CTaHJAPTHBIX
AJIEKTPOJHBIX NOTEHUUANoOB noiypeakunid. Popmyna HepHcra. KOHLIEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ usmeHeHueM »dHepruu [ub60ca M KOHCTAaHTOM paBHOBECHS OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKkUMi. ['aJbBaHMUECKHE DJIEMEHTBHI. DJIEKTPOIHU3. 3aKOHBI JJIEKTPOJIM3a
@apanes. Yucno dapanest. Beixox no Toky. OTOOp BEpOSATHBIX 3JIEKTPOAHBIX MOJypeakUuid Ha
OCHOBE 3HaYEHMI UX DJIEKTPOIHBIX NOTeHIMANOB. [lepeHanpspkeHne. DIeKTPOIn3 ¢ MHEPTHBIMU U
pacTBopuMbIMU aHonaMu. (OOoCHOBaHME BBIOOpa 3JEKTPOIHBIX IMOIYPEaKIUil Ha OCHOBE HX
AJIEKTPOJIHBIX TOTEHLUAJIOB.

6.. Buaer KOpPPO3HH. Kopposzus c BOJIOPOJTHOM u KHUCJIOPOTHOM
nenongpuzanuen.Jluarpammel [Typbe u ux ucrnonb3oBaHUE, MPUMEHUTENIBHO K KOPPO3MOHHBIM
npoueccaMm. CrocoObl 3alIUThl METAIIIOB OT KOPPO3UHU

Ilepeuennb BOpocoB U 3aaHui /151 IOATOTOBKH K IK3aMeHY BO BTOPOM ceMecTpe
(OIK-1: UOIK-1.2, UOTIK- 1.2, UOIIK-1.3):

1. Snepnas monens atoma. CTpoeHHE siipa, MacCOBOE YHCIIO, MPOTOHBI, HEUTPOHBI.
Crpoenne aroma Bojoposa. [loctynatsl u Teopusi bopa. Cnextpsl atomoB. M3oTomel. M300apsr.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.

OHepreTudeckas CTpyKTypa aTOMOB. YpPOBHU M IOJYpOBHHM SHEPruH. BrIpokaeHHBIE
coctostHusA. Yncino AO Ha ypoBHSAX W MOAYPOBHAX (B 000J0UKax W moaobosioukax). ['nmaBHOe,
OpOUTAIbHOE W MAarHUTHOE KBAHTOBBIC YHCIIAa KaK XapaKTEPUCTHKU COCTOSHUS DJIEKTPOHOB B
aroMe. CriuH »1ekTpoHOB. [Ipunuun [Taynu. EMKOCTE 3JIEKTpOHHBIX YpOBHEH, MoypoBHEH U AO
1o anextponam. [Ipaswio I'yuna. B3auMocBsA3p KBaHTOBBIX dncell. [IpuHIMI HEONIPENEIEHHOCTH
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['efizenOepra U BepOATHOCTHOE OIHMCAHUE COCTOSIHUSL 3JIEKTPOHOB B aroMax. DJIEKTPOHHOE
obnako. ['pannuynas moBepxHocTh. IlnmoTHOCT, BeposTHOCTH. DYHKIUS paauaIbHOIO
pacnpezeneHuss IIOTHOCTH BEPOSATHOCTH.DJIEKTPOHHBIE SHEPreTUYECKHE YpPOBHH, IOAYPOBHH,
atoMHble opOuTanu. ®opma u opuentanust AO. OcHOBHBIE U BO30YX JICHHbIE COCTOSIHUS aTOMOB.
ATOMHBIE CIIEKTPHI U YTO OHU OTPAXKAIOT?

MmuorosnektpoHHnble atoMbl. [lopsnok 3acenenuss ypoBHeW, mnoaypoBHed u  AO
anektpoHamu. llpaBuno KneukoBckoro. I[IpuHIUMIBI 3amofHEHUS OpOUTANICH SJIEKTPOHAMMU.
WNonHas cBs3b, Kak KpalHHI CiTydail KOBaJIeHTHOM CBsA3U. OCHOBHBIC M BO30YK/IEHHBIE COCTOSTHHS
atomoB. [lepmoanueckuil 3akoH M mepuoaudeckas cucremMa MenzeneeBa. [lepuoa, rpynmnsl u
noarpynnsl. CemeilcTBa 3J€MEHTOB. JJeKTpOHHBIE (opMyinbl. [IpUUMHBI MEPUOIUUYECKOTO
WU3MEHEHUS CBOWUCTB 3JIEMEHTOB. [IepnoAM4YHOCTh B MI3BMEHEHUH Pa3MEpPOB aTOMOB, X MOHU3ALUH,
CPOJICTBA K 3JIEKTPOHY U 3JEKTpooTpuuaTenbHoCcTH. [lkana 35meKkTpooTpuaTeabHOCTH.

2. IIpuposia XUMHUYECKON CBS3H, YCIOBHE M CIIOCOOBI € BO3ZHUKHOBEHUs. JlJTMHA, Yrol U
sHeprusi cBsizu. OCHOBHBIE THUIIBI XUMUYEeCKON cBsi3u. MonHas cBsa3b. KoBaneHTHas CBsA3b.
OOMeHHBIE U JIOHOPHO-AaKLIENITOPHBIM MEXaHW3Mbl €€ BO3HUKHOBeHHMs. PacnapuBanue
31ekTpoHOB. CriocoObl 00pa30oBaHMsl XMMHUYECKON CBSI3U M MEPEKPhIBAaHUS IEKTPOHHBIX 00JIaKOB
(aroMHBIX opbOuTaneit). ¢ u -cBsi3u. OaUHApHBIC W KpaTHBIE CBs3H. [lepekppiBaHuEe M MPOYHOCTD
(nmuHA) cBsA3u. MeTol BalleHTHBIX cBsA3eil. JIOHOpHO-aKIenTOpHas CBS3b.

Merammueckas cBsa3b. BogopoaHas (MeXXMONIEKysipHas U BHYTPUMOJIEKYJISIpHAsi) CBS3b.
CniocoObl ee BOZHUKHOBEHUS. BiusiHIEe BOJOPOAHBIX CBA3EH Ha CBOWMCTBA BEIIECTB (Ha MpUMeEpe
Bo/bl). Pe3oHaHcHble CTpykTypbl. CBs3b B 3JEKTPOHOAEDULUTHBIX MoJeKynax. Teopus
rubpuauzanui. HampaBieHHOCTh W KpaTHOCTh XUM. CBsi3H. ['eomerpust moinekyn. CTpoeHHe H
XUMUYECKasl CBS3b B COCAUHEHUAX. MeTOJ BaJCHTHBIX CBA3€H WJIH CIHAHOBas TeEOpUs
BaJIEHTHOCTH. [loNsipHOCTP  CBSI3M M MOJSPHOCTH MOJEKYJ. JUmojapHbIE MOMEHTHI. Merton
MoJiekymsipHbiXx opOutaner (MO JIKAO) B mnpuiokeHMM K JBYXaTOMHBIM MOJIEKYJIaM H
MOJIEKYJISIDHBIM HMOHaM BOJOpPOJAA, KHCIOpOJa, a30Ta HMX HMOHOB M renus. CBs3bIBAlOLIME H
paspeixisrorie MO.

3. Kommiekchble coenqunenus. KommiekcoobpazoBarens v turansl. KoopauHannoHHoe
YHUCJIO U JICHTAHTHOCTb. MOHO- NOJINJIEHTAaHTHBIE JIUTaHAbl. BHYTPUKOMIUIEKCHBIE COSUHEHUS U
Xenarshl.

. Kimaccugukanusa 1 HoMeHK/IaTypa KOMIUIEKCOB B 3aBUCUMOCTH OT NPUPOAbI JIUTaHI0B
(akBa-, aMMHO-, TUAPOOKCO-, alUI0- U 1p.). OAHO- U MHOTOsAepHbIE KOMILIEKChl. Kiacrepsl.
W30momamu- 1 reTeponoaucoeIMHEHHUS.

Juccoumamnusi KOMIUIEKCHBIX coequHeHuid. KoHCTaHTa HECTOMKOCTHM KOMILIEKCHOTO
COCIMHEHMS, KOHCTaHTa YCTOMYMBOCTU. Pacmajg KOMIUIEKCHBIX coeauHeHui. JlaOuibHOCTH
KOMIUIEKCOB. /[BOMHBIE COJIH.

Teopus kpuctammueckoro nosis. [lpupona XuMCBsA31U KOMILIEKCOOOPa30BaTeb- JIUTaH.
Pacmerienne d-moaypoBHS KOMIUIEKCOOOpazoBaTesst B OKTAdJAPUUYECKOM M TETPadpUUYecKOM
OoKpyxeHnH nuranaamu.llapamerp pacimemienns. COEKTPOXUMHYECKUH PsIT TUTAHIOB.

3aBUCUMOCTD [TapaMETPOB PACIIEIUIEHNS OT MOJIO0XKEHUS JUTaHa B CIEKTPOXUMUYECKOM
pSAAy U OT CTENEHU OKHUCIIEHHS LEHTPaJbHOTO0 HMOHA- KOMIUIeKkcooOpa3oBarens. Bbicoko- u
HU3KOCIIMHOBBIE KOMIUIEKCHl M OOBSICHEHHE MX MAarHUTHBIX U ONTUYECKHX CBOMCTB B TEOpPHHU
KPUCTAJUTMYECKOTO TOJIA.

MexaHu3M B3aMMOJCHCTBHSI KOMIUIEKCOOOpA30BaTeNlb — JIMTAH]IbI B TEOPUHU BaJICHTHBIX
cBs3edl. TUMUUHBIE MOHBI-KOMILIEKCOOOpa3oBaTenu, rudpuauzanus ux AQO, MpOCTPaHCTBEHHOE
CTpPOCHHE KOMIUIEKCOB. BHelIHe- M BHYTpUOPOHMTAJIbHBIE KOMIUIEKCHL. BBICOKOCIIMHOBBIE U
HU3KOCIIMHOBBIE KOMIUIEKChl. MarHUTHBIE CBOMCTBA.

KommnekcoobpazoBanue. M3omepust KOMIUIEKCHBIX coequHeHui. lluc — wu TpaHc-
nuzomepus. OnTudeckast U30MepHs U XUpaJbHbIe aTOMBI-KOMILIEKCOOOpa30BaTeu.

4. Xumusi 5JIEMEHTOB M UX COCTMHEHHI.
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OOmiast xapakTepuUCTHKa 3JIEMEHTOB [-A TpyNIBI:AJIEKTPOHOE CTPOCHUE, MPHUPOTHBIC
pecypcbl, crnocoObl Mony4yeHus, (U3MUecKue  CBOWCTBA ,  B3aUMOJICHCTBUE C MPOCTHIMU
BellleCTBaMU U BojoH . [IpumMeHeHue.

[Tonydyenue u cBOHCTBa BOJAOPOJHBIX M KHCIOPOJHBIX COCAMHEHUM 3JIEMEHTOB 1-A
rpynmsl. 'mapookcuns! u conu. Illpumenenue.

OOmias xapakTepucTUKa 3JIeMEHTOB 11-A TpyNMbI:AIEKTPOHOE CTPOCHUE, MPUPOIHBIC
pecypchl, CIocoObl TMOMydeHus, (pU3MYecKhe CBOMCTBA ,  B3aWMOJCHCTBHE C MPOCTHIMH
BellleCTBAaMU U BoJIoM . [IpumMeHeHue.

[Tonyyenue u CBOMCTBAa BOJOPOAHBIX M KHUCIOPOIHBIX COCAMHEHUH 3jieMeHTOB 11-A
rpynsl. 'napookcuasl u conu. [Ipumenenue.

OOmast  xapakTepucTuka dSJIeMeHTOB |11-A  MmOArpynmbeIdIEKTPOHOE  CTPOCHHE,
MPUPOJHBIE PECypChbl, CHOcOoObl MoNydeHus, (U3MUYEeCKHe CBOWCTBA , B3aUMOJCUCTBHE C
MPOCTBIMU BellleCTBaMH U BoAou . [IpumeHeHue.

bop. Amnorponus.llonydyenue u cBolictBa. BzaumoneiicTBue ¢ MpoCTbIMU BEIIECTBAMU,
BOJIOH, KUCJIOTaMH U 1iesnodaMu. OKcui, THAPOKCUABI, COMU OOpHBIX KUCIOT. [IpuMenenune

Bogoponusie coemunenuss Oopa. IlomydeHue, 0ocoOEHHOCTH CTpPOEHHMsSI, CBOWCTBA,
IIPUMEHEHUE.

AntomuHuit  uw  ero  coenuHeHus. [lomyuyenue,pusnyeckue U =~ XUMHYECKHE
CBOICTBa,IpUMEHEHHE. ATTIOMOCHIINKATHI. L|e0auThI.

OOmias xapakTepuCTHKa 3MeMEHTOB 1V-A rpymnmblaeKTpOHOE CTPOEHHUE, MPUPOIHBIC
pecypehl, CrocoObl TOJTYYEHHUs, (U3HMUECKHE  CBOWCTBA ,  B3aMMOJCHCTBHE C IPOCTHIMHU
BEILIECTBAMM, BOJOM, KUCI0TaMH, mienoyamu . [Ipumenenue.

Kpemuuii u ero coenunenus. llomydenue, ouncrka, npuMeHeHue. B3anmonencreue ¢
MPOCTHIMU BEIIECTBAMH, BOJOH, KucioTamMu M Imenoyamu. Oxcuabl U ruapokcuabl. KapOu.
Cunukarsl, CTEKJI0, KEpaMHKa.

I'epmanuii, onoBo u ceuHel. Ilonyuenue, ouncTka, npuMeHeHHe. XapaKTepHbIE CTENICHU
OKHUCJIEHHd. B3aumopeilicTBue C MPOCTHIMM BELIECTBAMM, BOJOH, KHCIOTAMH U ILIEIOYaMH.
Oxcuzpl ¥ ruIpoKcuabl. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OOIIast XapakTepuCTHKa
3JIeMEHTOB V-A TpyNIbl: 3JEKTPOHHOE CTPOEHHUE, IMPUPOJHBIE PECypPChl, CIIOCOOBI MOIYUYEHHS,
CTETIEHU OKHCIICHMs, (U3nUecKre CBOMCTBA, B3aMMOAEHCTBUE C MPOCTHIMH BEIIECTBAMU U BOOH.
IIpumeHeHue.

Azor.  Ilpupomnsie pecypcbl. [lomyduenne. Crtpoenue wmonekyinsl (BC u MO).
B3aumoneiictBuss ¢ mpocteiMu BenlecTBamu. KapOuabsl u HUTpuabl. CTeneHH OKHUCIEHUS U
YCTOMYMBOCTb COEIMHEHUH, COAEPIKAILUX a30T.

Bonoponneie coeauHeHMs: aMMHaK, THAPa3WH, THIPOOKCUIAMMH, Aa30THOBATHCTAs
kucaoTa. Mx nosryuenune,cBolicTBa M IPUMEHEHUE.

Oxcuapl ¥ rUAPOKCH b a30Ta.CTpoeHHE UX MOJIEKY. A30THCTas U a30THAs KUCIIOTHI, X
COJIM, IOJIyYE€HHUE, CBOMCTBA TEPMHUUECKAs yCTOMYMBOCThH. B3anmoneilcTBuEe a30THOW KUCIIOTHI C
Metaimamu. [lapckast Boaka.

®ocdop. Ammorponusi ¢ocopa. DIeKTpoHHbIE KOHUTypanuu. BiaumoneiicTBue c
MPOCTHIMU  BEIIECTBAMHM, BOJOM, Kuciaoramu u mienodamu.  CoemamHeHHOHBI (dochopa ¢
BOJIOPOJIOM U MX CBOMCTBA.

®ochop. Okcuabl U THAPOOKCUIBI, CTPOCHUE UX MOJEKYJ, (PU3NYeCKHe U XUMUYECKUE
coiictBa. PocdopHoBatucras, ¢ocdopucras, ¢ochopHas u nomupocdopHsie KucIoTH. WX
CTpoeHHue U cBoricTBa. [IpuMeHnenue.

[Tonrpynna wbiubska. Ilonydenune. IIpumenenune. ®@usnyeckue M XUMHYECKHE
cBoiicTBa.l uapuabl, OKCUIBI, THAPOKCHIBI. OKUCIUTEIbHO-BOCCTBHOBUTEIBHBIE CBOMCTBA.

OOmast  xapakTepucTuka d3JeMeHTOB VI-A  MmOArpynmer3IeKTpOHOE  CTPOCHHE,
MPUPOJHBIE PECypPChl, CIOCOOBI MONy4YeHHUs, (PU3MUYECKHEe CBOWCTBA , CTENEHU OKUCIICHHUS,
B3aMMO/JICHCTBUE C MMPOCTBIMUA BEUIECTBAMU U BOJOM . [IpumMenenue.
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Kucnopoa. Ilomydenue. IlpumeHenue. DieKTpoHHas KOH(UTypaumuss U 0COOEHHOCTH
cTpoeHust MoJieKyibl kuciaopoaa (metoasl BC u MO). O30H - nmonyueHue u cBoictBa. OKCHIIBI,
NEPOKCH/IbI, HAATIEPOKCHU/IBI — IIOJIyUE€HUE, CTPOEHUE U CBOWCTBA.

Cepa. Ilpupoansie pecypcsl U noiydeHue. OcoOEHHOCTH 3JEKTPOHHOM KOHuUrypanuy,
TUIIMYHbIE CTENEHU OKHUCcIeHus. Auuiorpornus. l'omouenu cepbl B IPOCTOM BELIECTBE MU
coeuHEHUsAX. B3aumoneicTBue ¢ IPOCTBIMU BEIIECTBAMH, BOJOM, IIENOYAMH M KHUCJIOTaMH-
OKHUCIIUTEISIMU.

Ceposogopoa. [Tommcynshunsl [lomydenue u cBoiictBa. OKCHIIBI M THAPOOKCHUIBI CEPHI,
CTPOCHHE MOJIEKYJI, ITOJIy4YEHHUE, CBOMCTBA.

Cepnucras, cepHasi, IOJIMCEPHBIE, HAZCEPHBIE KUCIIOTBI, UX KUCIOTHBIE U OKUCIIUTEIBHO-
BOCCTaHOBUTENbHbIE cBOMcTBA. CpeHue u kucible coiu. [lonydyenue, cBoiicTpa.

Bopna, nepekuces Bopoposna. OCOOEHHOCTH CTPOEHUS U aHOMalIMU cBOMCTB. [lomyuenue,
ucnonb3oBaHue. JKECTKOCTh BOJBI U METOBI €€ YCTPAHECHHUS.

OOmast xapakrepuctuka »3ieMeHTOB V11-A  moAarpynmsl:  3JIEKTPOHOE CTPOCHHE,
HPUPOIHEBIE PECYPCHI, CIIOCOOBI MONyYeHHS, (PU3NIECKHE CBOMCTBA, B3aUMOICHCTBHIE C MMPOCTHIMHU
BeuiecTBamMu U Boaoi. Crenenu oxkucienus [Ipumenenue.

®rop. [Nonyuenue. DiekTpoHHas KoHpUrypauus u crpoeHue Moiekynsl (BC u MO).
B3anmoneicTBue ¢ IPOCTBIMU U CIIOKHBIMHM BelecTBaMu. PTOPUCTBI BOIOPOA, IUIABUKOBAs
KHCJIOTA.

Comnu. Uatepranouasl. [Ipumenenue.

Xnop, opom um won. Ilomyuenue. DnekTpoHHas KoHpurypamus. CTpoeHHE MOJCKYIL.
XVMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB. BomopoaHbIe COEIMHEHUS, TajJOre€HOBOIOPOIHBIE
KHUCJIOTBI U UX COJIH.

Kucnoponsbie coelMHEHNs TaJIOT€HOB- OKCUIBI U TUApoKcuabl. Iloryuenue u cBoiicTsa.
OTtHocuTenbHAs cUjla KUCIOPOACOoAepkKaIuX KUcioT. Colu U UX TUIAPOIIH3.

XapaKkTepUCTUKAa  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB TaJlOTEHOB M HX
COCIMHEHUN Y CTOMYMBOCTh COCIMHEHHNM B 3aBUCUMOCTH OT IPHUPOABI TAJIOT€HA U CTEIEHU €T0
OKHCJICHHUS.

O6mias xapaktepuctuka O-amementoB. [lepexomHbie MeTaIbl, HX AIIEKTPOHHbBIE
KOH(QUrypalnuyu 1 3aKOHOMEPHOCTH B U3MEHEHUH SHEPIHU KPUCTALIMYECKUX PEUIETOK, MPUPOIbI
XUMHUYECKON CBSI3M, TEMIepaTyp IUIaBJICHUS, KHUIEHHS, XUMUYECKOM AaKTUBHOCTH, CTENEHEH
OKHCJICHHUS, CTAHIaPTHBIX JIEKTPOAHBIX TOTEHIINAJIOB.

Turan, uupkonuil, radpuuil. OnekTpoHHble KOoHuUrypauuu. CTENeHH OKHCIEHUS.
[TomyueHnue u ouncTka. 30HHAA IJIaBKa. TpaHCIOPTHBIE peakuu. B3auMoaencTBue ¢ MpoCThIMU
BellecTBaMM, BoJoM M kuciaoramu. Kapounpl. Koppo3noHHble cBOWCTBa U MacCCUBHOCTh TUTaHA.
IIpumeHeHne

Jlnokcua TWTaHa, €r0 CBOMCTBA, PEAKIMM C W3MEHEHHWEM M 0€3 M3MEHEHHUs CTeTeHEH
okucneHuss TuTaHa. OKCHIBI W TUIAPOOKCHUABI TUTAaHA, LUPKOHUS M TadHUSA, HX KHUCIOTHO-
OCHOBHbBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. [IprMeHenue.

XpoMm, monmubaeH, Bonbdppam. Ilomydenue. Ilpumenenue. Deppoxpom. dPusnyeckue
CBOMCTBAa M XMMMYECKas aKTUBHOCTb. ODJIEKTPOHHbIE KOH(UTypaluul U CTENEHH OKUCICHHS.
B3aumoneiicTBue ¢ IpOCTBIMM BELIECTBaMHU, BOAOH M KuciaoTaMH. Koppo3noHHBIE CBOICTBa.
[TaccBHOCTH METAJLIOB.

Oxcnapl W TUIPOOKCHABI MapraHiia, HX KHUCIOTHO-OCHOBHBIE M OKHCIMTEIBHO-
BOCCTAaHOBUTENbHbIE CBOMCTBA.J[MOKCH] MapraHiia MaHraHaThl U nepmaHraHatel. KapOoHWIbI 1
comu mapranua (11). [Ipumenenue.

XKeneszo, k0b6anbT, HUKENb. DIEKTPOHHBIE KOH(UTYPALIUH.

IIpuponnble pecypcsl u mnoayudeHue. OuuncTtka. BzaummopelicTBue ¢ NOpOCTHIMHU
BCIIIECTBAMH, BOJIOW W KucioTamMu. YyryH, cranb, jxene3o. DepporurtaH, (HeppoxpoMm H
deppomapranen. [Ipumenenue. Kopposus craneil u ux 3ammra oT KOppO3uu.
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Kenezo, kob6anbT, HUKENb. ODJIEKTPOHHBIE KOHPUTYpAllMM M CTENEHH OKHCICHHSL.
Kommekcusie coenunenus. KapOGonumnbl.  OKHUCIUTENbHO-BOCCTAHOBHUTEIbHBIE  CBOICTBa
coenuHeHU 1 n3Menenue ycrounoctu coeauHenuit (I1 u II1) B cemeiicTe kenesa.

Oxcupl, THAPOKCUIBI, TaJIOTEHUIBI U COJIU XKele3a, koOanbTa U HUKeNs. J[BoitHbIe couu,
kBacupel ['uaponus coneil. XMUMUYECKHUE CBSA3U B COCIUHECHUSAX.

OOmias xapakTepUCTUKa IUIATUHOBBIX MeTayuioB. [IpupojHbie pecypchl U MOITY4YEHHUE.
DJEeKTpOHHbIE KOH(PHUTypaluH, H3MEHEHHE YCTOHYMBOCTH CTENEHEH OKHCICHHS JJIEMEHTOB.
B3auMozeiicTBre ¢ IpOCTHIMU BELIECTBAMHU, BOJOM U KucioTaMu. KoMIieKCHbIe COeAMHEHUS.

[unk, kaamui, pTyTh. [Ipupoanbie pecypcebl U nonydeHne. JIeKTpOHHbIE KOHPHUTypaluu
u crenenn okucienus. Coenunenus pryta (I u 11). BzaumoneiicTBue ¢ mpocTeiMU BEIIECTBAMH,
BOJIOM, KMCJIOTaMH U 1ienoyamu.l Ipumenenue.

Tanorenuapl, OKCUIBI, TUAPOOKCUIBI, COJIM U KOMIUIEKCHBIE coeIMHEHUsT MeTauioB 11B
—rpynnsl. X KHCIOTHO-OCHOBHBIE U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA U TMAPOJIU3.
[Ipumenenue.

Menp cepebpo 3oimoto. [IpupogHbie pecypchl M MoJydeHue. DieKTpopadUHUPOBAHUE
Meau. DJIEKTPOHHBbIE KOH(PUTYypaluu M XapaKTepHbIE CTENEHU OKUCIeHUs. BzaumopeiicTBue c
IIPOCTBIMU BELIECTBAMM, BOJOW KHUCIOTaMH, LIAPCKON BOJKON M C OKUCIUTEISIMU B IPUCYTCTBUU
KOMIUIEKCOOOPa3YIOIINX JTUTaHIOB.

l"amorenuapl, OKCUIBI, TUAPOKCUABI, COJIM U KOMIUIEKCHBIE COETUHEHUS IEMEHTOB 1B —
rpymmbl. VX KHUCIOTHO-OCHOBHBIE, OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA M TUAPOIHU3.
[Ipumenenue. 1.52.Bogopon u ero nonoxxkenne B [lepuoanueckoii Tabnuie. CTpoeHne MOJIEKYI
(BC u MO). Ilpuponnsie pecypcbl U METOAbl MOMYyYEHHUS M3 BOJbI, MPHUPOJHOTO Tasza, U3
IPOMBIIUIEHHBIX OTXO0A0B U Jp. Ilpumenenue. Bogopon Kkak ajbTepHaTHMBHOE TOILIUBO,
BOJIOPO/IHAS] SHEPTETUKA.

DNeKTpOHHOE CTpoeHHe, (U3MYECKHe M XUMHUYEeCKHe cBoicTBa sneMeHToB VIIIA
rpynnsl. [Tpumenenne. Xumndeckoe crpoenue propunoB XeFs, XeOF,.
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