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1. Ilesn 1 3a5a4M AUCHUTINHBI

[lenbro Kypca siBasieTcst
— TPEeAOCTaBUTh OOYYAIOUIMMCS COBOKYITHOCTh XHMMHYECKHUX 3HAHUH, COOTBETCTBYIOIUX

YpOBHIO  00pa3oBaHus JUIUIOMHPOBAHHOTO  CIELHMATUCTa IO  COOTBETCTBYIOLIEMY
HaIPaBJICHUIO Pa3BUTUE XMMHUYECKOTO MBIIUIEHMS, YTO IIOMOIaeT peularb MPaKTUYECKHUE
BOIIPOCHI, BEIpa0aThIBaET HAYYHBIN B3I HA MUD B LIEJIOM.

— O3HAaKOMJIEHHE CTYJIEHTOB C COBPEMEHHBIM YpPOBHEM XMMHUYECKON HAyKH W HOBEHIIMMU
JOCTUKEHUSIMH B 00JIACTH XUMUHU.

B xoze e€ nocTuykeHus pemaroTcs CleAyoIne 3aJaun:

— COOOIIUTH CTYICHTY CBEACHHUsI 0 HanboJiee 3HAaUNMMbIX XUMUYECKIX 3HAHUSIX, TPUOOPETEHHBIX
YeJI0BEYECTBOM Ha COBPEMEHHOM 3TAIl€ €ro Pa3BUTHUS, U 3HAUEHUU HAyKU XUMHM B KU3HU U
MIPAKTUYECKON ACSITEIbHOCTH YEeTIOBEeKa

— JaThb IPEJCTaBICHUs] O MHOTOOOpa3suu XMMHUYECKUX BELIECTB, UX CUCTEMATHUKE, CTPOCHHH,
CBOMCTBAaX BEIIECTB M 3aKOHOMEPHOCTSAX HX MPEBpAICHU B pe3ylbTare MPUPOAHBIX U
TEXHOTEHHBIX MPOLIECCOB

— o0ecrieuuTh BO3MOXKHOCTb YCBOCHHS CTYIEHTaAaMH KOMIUIEKCA XHWMHUYECKUX 3HAHUIA,
HEOOXOAMMBIX JJIsl M3Y4YCHHUs CHENHMAIbHBIX IUCHUUIUIMH, a TaKXKe JUIsl HMCIOJIb30BaHUS
MPHUOOPETEHHBIX XUMUYECKUX 3HAHUI B JAIIbHEUIIEH MPAKTUYECKOM NeTeNbHOCTH

2. MecTo AUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuumnnuHa «XUMHUS» OTHOCUTCS K 00s13aTenbHOl yactu brioka 1. J{ns uzydenus kypca
TpeOyeTcsi 3HaHUE: MaTeMaTUKH, (PU3UKH, XUMHUH B 00beMe TPOrpaMMHOTO MaTepHaja CpeaHen
IKOJIBI.

B cBowo ouepenp, DaHHBIE Kypc, MMOMHMO CaMOCTOSITEIbHOTO 3HAu€HUs, SBIIAETCS
MPeIIIeCTBYIOMEH AUCHUILTMHON UIsl KypcoB: XUMHS HedTH U Ta3a; MaTepUaloOBEICHHE U
TEXHOJIOTHSl KOHCTPYKLMOHHBIX MAaTepUalioB; IOJ3EMHAas THUIpPOMEXaHMKa; (U3MKa IUIACTa;
¢du3uka HePTEra30BoOro IIacTa; KOppo3us U 3alluTa METAIOB OT KOPPO3UHU; HAHOTEXHOJOTHH B
He(Tera3oBoM JieNe; 3KOJIOTHS; XUMHUSI OYpOBBIX M TaMIIOHAKHBIX PacTBOPOB; OE30MACHOCTb
KU3HEIEATENIbHOCTH; TUApABIMKa M HedTerazoBas TIUAPOMEXaHMKA; TEPMOJAMHAMHUKA H
TeIuionepesaya; TPAHCHIOPT M XpaHEHHE HEe(PTH U ra3a; TEXHOJOIMS M TEXHUKA METO/IOB
HOBBIIIEHUS HE(PTEOTAAYH.

3. TpeGoBaHusi K YPOBHIO OCBOCHMS CO/IEPKAHUS N CUMIIIMHBI

[Iponiecc um3ydeHUs AUCUUIUIMHBI HampaBleH Ha (OPMHPOBAHUE  CIEAYIOIIUX
KOMIETEHIIMH U UHAMKATOPOB UX JOCTHKEHUS
— CIOCOOEH OCYIIECTBJIATh KPUTUYECKUH aHalu3 NpOOJEMHBIX CHUTyalluid Ha OCHOBE

CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aeicteuii (YK-1);

— CIOCOOEH MOJb30BaThCs MPOTPAMMHBIMU KOMITJIEKCAMHU, KaK CpEICTBOM YIIPABIECHUS H
KOHTpOJIS, CONPOBOXKICHUSI TEXHOJOIMUECKHX IIPOLIECCOB Ha BCEX CTaAuAX pa3pabOTKu
MECTOPOXKJICHUH YTIIEBOIOPOJIOB M COMyTCTBYIOIMX TporeccoB (OITK-2)

B pesysabTare 0ocBOeHHSI JUCHUIINHBI CTY/I€HT 10JIZKEH

3HaTh:

— OCHOBBI CHCTEMHOT0 MOJX0/a, IPUHIIMUIIBI PEHICHUS 3a/1a4 B HEONPEIETICHHON CUTYaIluu;

— METO/bl OLICHKM PUCKA U YIIPABJICHUsI KAU€CTBOM MCIIOIHEHNS TEXHOJIOTMYECKHUX OIlepalyii;

— COCTaBbl U CBOMCTBa HE()TU M ra3za, OCHOBHBIE IMOJIOKEHHS] METPOJIOTHH, CTaHIapTU3AIHH,
cepTU(HKAIMU HEPTEra30BOro MPOU3BO/ICTBA.

Ymersn:

— aHaJIM3UPOBATh 337auy, BBIJIENAA ee 0a30BbI€ COCTABISIOLINE, OCYIIECTBISET JEKOMITO3UIIHIO
3a]a4u;

— HaxOIUThb W KPUTUYECKH aHAIU3UPOBATh MH(POpPMAIMIO, HEOOXOAMMYIO Ui pELIeHHUs
IMOCTaBJICHHOM 3aJjauH;

— paccMaTpuBaThb BO3MOJKHBIE BapHaHThl PELICHMs 3aJayd, OLEHUBAs MX JOCTOMHCTBA U
HEJO0CTaTKU;

— TPaMOTHO, JIOTUYHO, apryMEHTHPOBAHO (OPMHPOBATH COOCTBEHHBIC CYXKACHUS U OLCHKH.



Otnmunuath ¢GakThl OT MHEHH, WHTEPIPETAlNN, OLECHOK U T.I. B PACCYKICHHUSIX IPYTHX
YYACTHUKOB JESATEIbHOCTH;

ONPEAENATh U OLCHUBATH IOCIEICTBUS BO3MOXKHBIX PELICHUH 3a/1a4H;

HCII0JIb30BAaTh KOMIBIOTEP JJIs1 PEILICHMS HECIIOKHBIX NHKEHEPHBIX Pacu€eTOB;

KCIOJIb30BATh MO HA3HAUYCHUIO IMAKETHl KOMIIBIOTEPHBIX MIPOTPAMM;

UCIIOJIb30BAaTh OCHOBHBIE TEXHOJIOTMU MOMCKA, Pa3BEeKHM M OpraHu3aluu HedTerazoBoro
npousBojicTBa B Poccum u 3a pyOexom, craHmaptel u TY, HCTOYHUKH TOTYYCHUS
nH(pOpMaLIUY, MAaCCMEIUNHBIE U MYJIbTUMEIUNHbBIE TEXHOJIOTHH;

OCO3HAaHHO  BOCHPHHHMMATh  HWH(POPMAIUIO, CaMOCTOSITEIBHO  WCKaTh, HW3BIIEKATbH,
CUCTeMAaTHU3UpOBaTh, AHAJIM3UPOBaTHL U OTOMpaTh HEOOXOJUMYIO HJsi pelIeHUs 3ajad
nH(OpPMAIIHIO, OPTAaHU30BBIBATH, TPEOOPA30BBIBATH, COXPAHSITH U MIEPEIaBaTh €¢;
OpPUEHTHPOBATHCS B MH(POPMAIIMOHHBIX TOTOKAX, BBIACISASA B HUX ITIaBHOE U HEOOXOAUMOE;

npuoOpeTraTh  HOBBIC  3HAHMS, HCIOJNB3YS  COBPEMECHHBIE  OOpa3oBaTelbHBIE |
MH(pOPMAITMOHHBIC TEXHOJIOTHH.
Baagern:

HaBBIKAMU IIPOBEJICHHUS KPUTUYECKOTO aHali3a MPOOJIEMHBIX CHTYallMii B XOJ€ pEIICHHS
3a/1a4 MpoPECCUOHAIIBHON e TEIbHOCTH;

CIIOCOOHOCTBIO KPUTHUYECKH TIEPEOCMBICIINBATh HAKOIUICHHYIO MH(OPMAIUIO, BEIpAOaTHIBATh
COOCTBEHHOE MHEHHE, TPeoOpa30BhIBaTh MHPOPMALIMIO B 3HAHUE, TPUMEHATH HH()OPMAIHIO
B PEILICHUU BOIIPOCOB, C HCIOJIb30BAaHUEM PAa3IMYHBIX IPUEMOB MEPEPAOOTKH TEKCTA;
MerogaMu cOopa, 0OpaOOTKM W HMHTEPIPETAlUH MOJYyYCHHON WH(POpPMAINU, HCIOIB3YS
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTMM W NPHUKIAIHBIEC AamlapaTHO-IPOrpaMMHBIE

CpeACTBa, METOIaMH 3aIlUTHI, XPAHEHUS U 091 HHPOPMAITUH.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl

Taoauma 1
Bcero CemecTtpbl
Buj yueoHoii padoThl 4acos/ 3a4.e/. 2 3

(0L T0) 300 | O®O | 300 | OPO 300
KonTakTHas padora (Bcero) 99/2,75 28/0,8 | 48/1,3 | 12/0,3 | 51/1,4 | 16/0,4
B Ttom uncne:
Jlexiun 33/0,9 12/0,3 | 16/0,4 | 6/0,2 | 17/0,47 | 6/0,2
JlabopatopHbie pabOTEHI 66/1,8 16/0,4 | 32/0,9 | 6/0,2 | 34/0,8 | 10/0,3
Camocrosireanas padora 117/3,25 | 188/5,2 | 60/1,7 | 96/2,7 | 57/1,6 | 92/2,6
(Bcero)
B ToMm uncne:
Pedeparsr 18/0,5 36/1 | 9/0,25 | 18/0,5 | 9/0,25 | 18/0,5
JTokansl 17/0,47 36/1 | 10/0,3 | 18/0,5 | 7/0,2 18/0,5
ITpesenTaryn 10/0,3 8/0,2 5/0,1 | 6/0,2 5/0,1 2/0,05
u (unu) opyeue 8UObL
CAMOCMOSMENbHOU PabOmolL:
loaroroka K naGopaTopHeiM | 5g,) 36/1 | 18/0,5 | 18/0,5 | 18/0,5 | 18/0,5
pabotam
IToaroToBka K 3a4eTy 18/0,5 36/1 18/0,5 | 36/1 -
IToaroroBka K 9K3aMeHy 18/0,5 36/1 - 18/0,5 36/1

JK3aMeH\3 | dKk3amen\

Buja orueTrHoCTH 3aueT | 3a4eT | DK3aMeH | DK3aMeH

ayer 3a4ueT
O6mas SeETO B 216 216 | 108 | 108 | 108 | 108
TPYA0EMKOCThH
HEZHI/IHJIP[HLI BCET'O & 3au. 6 6 3 3 3 3

eIMHNIAX

5. Conepskanue QUCHUTITHHBI




5.1. Pa3zgeapl AUCHUIIJINHBI U BUABI 3aHATHA

Tabauua 2
Yacel Yacel
Ne HaumenoBanme pa3jaena JICKIMOHHBIX | JJa0opaTopHbIX| Bcero yacos
n/n AUCHHILIMHBI 10 cCeMecTpam 3aHATHH 3aHATHH
0®0 | 300 | O®O | 300 | OPO | 300
Il cemecTp
1 [Tepuoanueckuit 3aKOH J.W. 4 5 8 5 12 4
MenpeneeBa
2 | CtpoeHnue aroma 6 2 12 2 18 4
3 XUMHUYECKass CBSI3b M CTPOCHHE 6 5 12 2 18 4
MOJICKYJI
111 cemecTp
4 | PacTBOpBI 3J1EKTPOJIUTOB 10 3 17 S) 27 8
5 Xumus JEMEHTOB u ux 7 3 17 5 24 8
COCJIMHEHUI
5.2. JIeKIIMOHHBIE 3aHATUSA
Tabauna 3
Ne HaumenoBanue
i pasaeJa Copaepixanue pasgena
AUCHHILIMHBI
Il cemecTp
IMepuoguyeckuit 3akoH. DopMynMpoOBKa MEPUOIUYECKOTO
N . 3akoHa. Ilepumonuueckuii 3akOH M TEpPUOJIMYECKas CHCTeMa
€PHUOINIECKUN c
1 3AKOH snementoB J[.M. MenneneeBa. CtpykTypa TIePHOUIECKOH
JLIL. Menzeneesa cuctembl. Kiaccudukanus HeopraHu4ecKux COeMHEHUIA: OKCHIIB,
KHUCJIOTHI, OCHOBaHWUS, COJIH. XuMH4ecKue CBOMCTBA
HEOPraHUYECKHUX BEIECTB
Crpoenne aroma. KsanTOBbIe uucia. ATOMHBIE OpOUTANH.
OcHoBHOE, BO30YyX/eHHOe cocTosiHue. Sapo atoma. M3oTomsbl.
s | ¢ [IpaBuna 3amonHenuss AQO: NPUHIUN HAUMEHbBIIEW JHEPTUU
TPOECHUE BEIIECTBA
KneukoBckoro, npaswio I'yana, npunuun Ilaynu. DnexkTpoHHbIe
dbopmynel. DNeKTpoHHOE cTpoeHwe artoma. Kiaccudukarus
BEILIECTB 10 UX XUMHUYECKOU MPUPOJIE.
XuMu4eckas CBsi3b U .
3 XuUMHUEcKas CBSI3b U CTPOCHHUE MOJIEKYJT. Bubl XUMUUECKO CBSI3U
CTPOEHUE MOJIEKYJI
11 cemecTp
PactBops1 31EKTPOJIUTOB. Teopus 3JEKTPOJIUTUUECKON
auccoruanuu. MexanusMm rujpataui noHoB. Cnabble U CHIIbHBIC
aneKkTpoauThl. ['maponus coseii. MOHHOE TNPOM3BENECHUE BOJBIL.
Bomoponnsiii  mokaszarens. OOMEHHBIE pEakMH B  BOIHBIX
pactBopax. KucioTHO-OCHOBHBIE CBOWMCTBA COEAMHEHUH (Teopus
4 PactBops1 AIEKTPOJIUTUYECKON JTUCCOLIMAIUN). [IpousBenenue
3JEKTPOJIUTOB PacTBOPUMOCTH. Y CJIOBUSI OCAXKJIEHUSI U PACTBOPEHUS OCA/IKOB.
OKHCIUTENTbHO-BOCCTAHOBUTENbHBIE ~ peakiuuu.  OKHUCIHUTENb,
BOCCTaHOBUTEb, OKHUCIIEHUE, BOCCTaHOBJICHUE. Tunet
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX MIPOLIECCOB:
MEKMOJICKYJISIPHEIE, BHYTPUMOJIEKYJISIPHBIE,

JMCTIPOTIOPIIMOHUPOBAHME. CocrapieHue ypaBHEHUI




OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui METOJlaMHU
9JIEKTPOHHOrO OajlaHca W TONypeakuui (MOHHO-3JIEKTPOHHBIH
METOJ).

XUMHA DJIEMEHTOB U
UX COEIUHEHUN

OOmue CcBOMCTBA META/UIOB M uX coeauHeHuii. OOmas
XapaKTepUCTUKa METa/uioB. MeTtajuinueckas CBsi3b. 3aBUCHUMOCTh
CBOWCTB METAJVIOB OT UX MOJIOKEHUS B NMEPUOJUUYECKON CUCTEME
anementoB JI.W. MenpaeneeBa. HaxoxieHrue METalIOB B MPUPOJIE.
Munepainsl u pyasl. Kinaccnpukanus munepainos. [IpoMeinuieHHbIC
CIOCOOBI  TMOJYYEHHUS  METAUIOB:  IHUPOMETAILTyPrHYECKUH,
TUAPOMETATYPTUYECKHM, AIEKTPOMETAILTYPTHUECKHUIA.
dusnyeckre U XUMHYECKHE CBOMCTBA MeTalllIoB. VX OTHOIIEHHE K
HEMeTallllaM, BOJAe, IlenodaM, KHCIOTaM, CMECSIM KHCJIOT.
HUsmenenue KHCJIOTHO-OCHOBHBIX Hu OKHUCIIMTEIILHO-
BOCCTAHOBHUTEIILHBIX CBOMCTB Ba)KHEHIIINX COSTMHEHUN METAIJIOB.

5.3. JlabopaTopHBIi NPAKTUKYM

Taoauua 4
No HaumenoBanue
u/n naﬁopaToprlx Conep:xanue pasjaena
3aHATHH
Il cemecTp
1 BBognoe 3anstue. | [lpaBuia paboTel B XUMUYECKOH J1TabopaToOpuu
ITepuoanueckuit
2 3AKOH W TABIHIA [llenouHble W IIEIOYHO3EMEIbHBIE METaUIbl. [ 'ajJoreHsl.
Xanpkorensl. biraropogseie rassl
JI.. MenpneneeBa
DNEeKTpOHHOE CcTpoeHue aroMa. KBaHTOBbIE 4yHMCiIa. ATOMHBIE
opoutamu S-p-, d- wm f- Tuma. DHepreTHueckue YpOBHHU
anekTpoHoB. [lpunnun Ilaynu, npaswio XyHnaa, TpUHIUI
3 C HANMEHBIIIEH DSHEPrUM — KAaK OCHOBAa TMOPSAKA 3aIllOJTHEHHUS
TPOEHHE aToMa .
aToMHbIXopOuTaneid. OCHOBHOE M BO30YXKICHHBIE COCTOSHUS
3JIEKTPOHOB B atoMme. [lepuoanueckas cucrtema sinemeHtos (.M.
MenpneneeBa. Ilepuonnueckuii 3akoH. 3aBHCHUMOCTb CBOWMCTB
3JIEMEHTOB OT MX IMOJ0KEHUS B IEPUOANYECKON CUCTEME.
Kitaccebr Oxcupapl. x xapakrep u cBoiictBa. OCHOBHBIE U aM(pOTEpHBIE
4 HEOPTraHUYECKHUX TUAPOKCHIBI U HX cBoWcTBa. KHCIOTBI: HOMEHKJIATypa,
COeTMHEHNN cBoiicTBa. COJIM: THUIIBI U CBOMCTBA.
11 cemecTp
HNonHble paBHOBecus B pacTBopax. PacTBOpBI 3JIEKTPOJIMTOB.
CunpHble W crnadble 2JIeKTpOoNuThL. CTeneHb AUCCOIHAIIHH.
5 OnektponuTtrdeckas | Koncranta aucconuanuu (MOHU3AUKA) KUCIOT W OCHOBAHHI.
Jcconranus Kommniekcupie  coequnenusa.  [loBeneHne  KOMILIEKCHBIX
COEMHEHMH B BOJHBIX PACTBOPaX. Y CTOMYUBOCTH KOMITJIEKCHBIX
COEIMHEHUI B BOAHBIX pacTBopax. KoHcTaHTa HECTOMKOCTH.
HNonHoe mnpousBeneHre BoOAbl. BOTOpPOIHBIA IOKa3aTelNb.
6 I'upponus conent OOmeHHbIE peakIMud B BOJHBIX pacTBopax. IIpousBenenue

PACTBOPUMOCTH. Y caoBus OCaXICHUS U PACTBOPCHUSA OCATAKOB.




Tumel OKHCIIUTENHLHO-BOCCTAHOBUTEIHHBIX MPOIIECCOB:
MEKMOJIEK YIISIPHEIE BHYTPHUMOJIEKYIIIPHBIE
OKUCIUTENIBHO- yIAp > yIp yoAp .
JUCITPOTIOPIIMOHUPOBAHHE. Cocrasiienne ypaBHEHUH
7 BOCCTAHOBHUTEIbHEBIC o
JU— OKHCJIUTEILHO-BOCCTAHOBUTEILHBIX peakiuit METOJaMU
p AJICKTPOHHOTO OaylaHca M TOJypeakuui (MOHHO-IJICKTPOHHBIN
METOJI).
OO0mas xapakTepuCTHKa METAJUIOB. 3aBHCHMOCTh CBOWCTB
METAJUIOB OT UX TIOJIOKEHUSI B TMEPUOJUYECKONH CHCTEME
XUMHYECKHE
8 N snementoB .M. MenpaeneeBa. ®dusnyeckue M XHMHUYCCKHUE
CBOMCTBa METALIOB N
CBOMCTBAa MeTaJUIOB. KX OTHOIIEHHE K HeMeTajljlaM, BOJIE,
IeJI0YaM, KHCI0TaM, CMECIM KHCJIOT.

6. CamocTosiTesIbHAsi pad0oTa CTYJEHTOB IO AUCHUILIHHE

CamocrosrenbHas padoTa o qucturinae coctasisier: OPO 117 gaco; 3P0 188 yaca.

[Tporpammoil mpemycMaTpuBaeTCss CaMOCTOSTENBHOE OCBOCHHE YacTH pas3leioB Kypca.
PesynpTaTom u3ydyeHus sBiseTcs HamucaHue pedepaTta W/miaM Aokiana oobemom 8-12 crpanul, a
Tak)ke TOJrOTOBKM TpPE3CHTAlMM 1Mo Teme K pedepaty w/winm noknamy no 20 cmaiigos. Ilocne
cobeceToBaHus U 3alUTHI pedepara U/WiM TOKIaaa TeMa CYMTAeTCsl yCBOeHHO!H. Ha n3ydenue TeMsl,
COCTaBJICHUE pedepara u/iiK TOKIaIa U 3alIUTy, a TAKIKE IOATOTOBKA PE3SHTAIIMU OTBOIUTCS BCETO
45 yacog.

Tembl 115 pedpepaToB:

Hcnonb3yroTcss KOHCIEKTHI JISKIWM U peKoMeHayemasi iuteparypa. Ha camocrositenbHoe
U3YYEHUE BBIHOCATCS CIIEIYIOIINE TEMBI:
1. AToMmHbBIC U HOHHBIC PAJNYCHI, ANEKTPOOTPUIIATEILHOCTD, IOTEHIINAN (JHEPTHsI) HOHU3ALIUH,
CPOJCTBO K JIEKTPOHY U NEPUOJANYHOCTb UX U3MEHEHHUS [Tl pA3JIMYHbIX JJIEMEHTOB.
Kiacchl HeOpraHm4eckux COeIMHEHUM.
Homenkiiarypa KOMIUIEKCHBIX COEUHEHHIA.
OHranbnus 00pa3oBaHUS. DHTPOMUNHBIA M DHTATBINUNHBIA (AKTOPBI TPHU OIpeaeTIeCHUH
HaIpaBJICHUS XUMHUYECKUX PEAKIUH.
CKopoCTh XMMHUECKUX peakiuii. DaKTopbl, BIUSIONUE HA CKOPOCTb.
[TpousBeneHne pacTBOPUMOCTH. Y CJIOBUS OCaKIEHUS M pACTBOPEHUS OCAKOB.

TeMbl 1J151 JOKJIA10B:
1. Tumnst OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB: MEXMOJIEKYJIIPHBIE,
BHYTPUMOJIIEKYIISIPHBIE, TUCTPOTOPIIHOHUPOBAHHUE.

2. CrnocoObl 3alIUTHl METAJUIOB OT KOppo3uu. 3akoHbl Dapajes.
3. PacmpoctpaHeHue MeTaioB B IPUPOJIE U MPOMBIIIIEHHBIE CIIOCOOBI UX MOTYUEHUs

[ToaroroBka k maboparopusiM pabotam. JlaboparopHast paboTa COCTOUT U3 ABYX YacTeH —
TEOPETHUYECKOM M AKcIepuMeHTanbHOU. K sKcneprMeHTanbHOM 4YacTH CTYIEHT JOMYCKaeTcs
MOCJIE OCBOEHHS TEOPETUYECKOrO0 MaTepuaya, BBIIOJHEHHUS JOMAlIHEero 3aJaHus |
cobeceoBaHus C MpernojaBaTesieM B HHAWBUIYaTbHOM TOpsaKe. [[1si BRIMOTHEHHS JOMAITHETO
3aJ]aHusl, Ha IEPBOM 3aHATUH, CTYACHTHI ITOJIy4al0T HOMEpP BapHaHTa, IPUCBOEHHBIN CTYIEHTY Ha
Becb cemecTp. JloMailHee 3aJaHKe BBINOJHSAETCS B TETpaJu. ODKCIIEPUMEHTalIbHAasg 4YacTh
oopmisieTcs B J1a00opaTOpHOM >KypHane. Mcmosb3yeTcsi KOHCIEKT JEeKIUH, peKoMeHayemas
auTeparypa.

o
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Y4eOHOo-MeTOoAMYECKOEe U MH(OPMAITMOHHOE o0ecnedeHne CaMOCTOATEIbHOI padoThI

1. Haynosa A.JIL, Marnaes /1.3., Myuanosa C.I1I., AtaeBa A.A. «KpaTkuii Kypc JeKuuii 1o
oOrie 1 Heopranudeckoil xumun» Y. 1. A5 CTyI€HTOB THEBHOM M 3204HOM (hopM 00ydeHusl.
I'posnsiit, I THTY, 2019r. Mmeertcs Ha kadenpe.



HaynoBa A.JL., Marnaes /1.3., TaBpynT.B., Illamcamo X.III. VYuyeOnoe mnocoOue:
«JIabopaTopHBIi TPAKTUKYM IO XUMHUW» ISl CTYICHTOB JTHEBHOM U 3a09HOM (hOpM 00yUIeHUSI.
['posusriii, [THTY, 2020r. Umeetcs Ha kadeape.

I'puropbeBa O.C. OOmias 1 Heopranuueckas xumus. Yacte 1: mabopaTOpHBIN MPaKTHKyM/
O.C. I'puropneBa, JI.3. Psa3anosa, H.ILI. Mudraxosa. — Kazanb: Kazanckuii HallnOHATIbHBIHA
MCCIIeI0BaTENbCKUI TexHonorndeckui yauepeurer, 2010. — 137 ¢. — ISBN 978-5-7882-
1075-9. — Texkcr: anekTpoHHBIN // DnekTpoHHO-0ubmoreynas cuctema IPR BOOKS: [caidt].
— URL: http://www.iprbookshop.ru/63679.html

['puropreBa O.C. Obmias u Heopranudeckas xumus. Yacte 2: 1a0OpaTOpHBIA MPAKTUKYM/

O.C. TI'puroppeBa. — Kazanp: KazaHckuii HalMOHAJbHBIA  MCCJIEAOBATEILCKUI
TexHoJorudeckuii yaupepcutet, 2011. — 127 ¢. — ISBN 978-5-7882-1076-6. — Tekcr:
AJICKTPOHHBIA // DnekTpoHHO-OnOnmoreunas cuctema IPR BOOKS: [caiit]. — URL:

http://www.iprbookshop.ru/63680.html

bpeitkoBa A.JI. OOmas u Heopranumdeckas xumusa. Yacte 1: ydyeOHOe mocobue /
A.J1. BpeitkoBa. — OpenOypr: OpeHOyprckuii rocynapcTBennsiii yausepcuret, DbC ACB,
2005. — 123 c. — ISBN 2227-8397. — TeKcCT : 37IeKTPOHHBII // DIEeKTPOHHO-ONOInoTeuHas
cucrema IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/51601.html

Kyanbimesa I'.C. Kparkuii kypc oOmell U HeopraHuyeckod XuUMMH: ydeOHOoe rocodue /
I'.C. KyansimeBa, M. M. BypkurOaes, K. V. J[xamancapueBa. — Anmarbel: Ka3zaxckwuii
HAI[MOHAJILHBIA YHUBEpcHUTET UM. anb-Papadu, 2011. — 214 ¢. — ISBN 9965-29-756-8. —
TekcT: AMeKTpOoHHBIN // DaekTpoHHO-0nbmmoreuHas cuctema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/57479.html

OO0mass m HeopraHmyeckas xuMmus: ydeOHoe mocoOme / B.B. Jlemmco, B.M. TananoB,
N.A. Jlenucosa [u ap.]; nox penakuueit B. B. Jlenucos, B. M. Tanano. — Poctos-Ha-/loHy:
O®ennke, 2013. — 576 ¢. — ISBN 978-5-222-20674-4. — Tekcrt: 2JIEKTPOHHBIN //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/58967.htmi

['pubanoBa O.B. O6mas u Heopranudeckass XxuMus. OMOpHbIE KOHCIIEKTHI, KOHTPOJIbHBIE U
tectoBblie 3amanus / O. B. ' pubanoBa. — Poctos-Ha-Jlony: ®enukce, 2014. — 191 ¢. — ISBN
978-5-222-22683-4. — TekcT: >MeKTpOHHBIN // DnekTpoHHO-0MOMMoTeyHast cuctema IPR
BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/59398.html.

7. OueHOYHbIE CpeICTBA
Bonpocs! k arTecranusam
Il cemecTp
Bonpoce! k nepBoii py0ekHOH aTTecTanun

Jaiite omnpeneneHne MOHATUN: 3JIEMEHT, aTOM, MOJIEKYJA, IPOCTOE U CIIOKHOE BEILIECTBO.
[ToueMy 4MCIIO N3BECTHBIX IPOCTBIX BEIIECTB, MPEBHIIIAET YNCIIO U3BECTHBIX 3JIEMEHTOB?
PyxoBoacTBysich mpasuiioM ['yHaa, pactipeienuTe 1o SHEpreTHYeCKUM sueiikaM 3JIeKTPOHBI B
CIIEYIOMUX COCTOSHUAX: a) 3p°; 6) 3d°.
B kaxoil mocienoBaTenbHOCTH, COMIACHO NpaBuily Kie4koBCKOro, MPOUCXOANT 3allOJIHEHNE
AJIEKTPOHAMM SHEPreTUUYECKUX YPOBHEW M MOJYPOBHEW B MHOTORJIEKTPOHHBIX aTomax?
Kaxkoii 3 noypoBHe#t 3amnosHsiercs panee: a) 45 wiu 3d? 6) Sp wiu 4d? OTBeT MOTUBHpYHATE.
Kakoe mMakcumanbHOE KOJMYECTBO 3JIEKTPOHOB MOXKET OBITh y aTOMOB Ha IOCJIETHEM U
MPEIOCIEIHEM SHEPTETUUECKUX YPOBHSIX?
Kakue w3 mpuBeNEHHBIX KBAaHTOBBIX MOJYPOBHEH SIBISIOTCS JOCTPOECHHBIMH, a KakKue
HEJIOCTPOEHHBIME 1 odeMmy: 2st, 152, 2p?, 3d®, 4f10, 3010, 6s?, 3d?, 5142
JaiiTe coBpeMeHHOE ompenenenue nepuoandeckoro 3akona [I.11. MenneneeBa u o0bsICHUTE
CTPYKTYpY NEPUOINYECKON CUCTEMBI.
PykoBoactBysick npasuioM [ 'yHaa, pacipenenure 1o YJHEPreTUYECKUM ss4elKaM dJIEKTPOHBI B
CITEYIONINX COCTOSIHUAX: a) 3p°; 6) 3d°.


http://www.iprbookshop.ru/63679.html
http://www.iprbookshop.ru/63680.html
http://www.iprbookshop.ru/51601.html
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9. Kakoe cocrosiHMe aToMa Ha3bIBAeTCSI HOPMAJIbHBIM, BO30YXIeHHbIM? Kakumu crocobamu
MOYKHO IIEPEBECTH aTOM B BO30YyKAEHHOE COCTOSHUE?

10. Kakue KBaHTOBBIC YHUCIIAa XapAaKTEPU3YIOT YHEPIeTUUECKOE COCTOSIHUE JIEKTPOHA B aTOMeE, U
KaKOB UX (PU3NUECKHUIA CMBICI?

11. Kakue 3Ha4eHHs MOTYT IPUHUMATB: a) TJIABHOE KBAHTOBOE YKCII0; 0) OpOUTANbHOE KBAHTOBOE
YHCJI0; B) MArHUTHOE KBAaHTOBOE YHCJIO; /1) CHMHOBOE KBAaHTOBOE uuciio? UTo onpenensior B
aTOM€ KBaHTOBbIE uucia?

12. Yto Ha3bIBaETCs AJIEKTPOHHBIM 00JIaKOM, aTOMHOM opouTanpio? Kakyio hopmy umeer S-, p-
, d- atomHBIe OpOUTATU?

13. Kakue 35eKTpOHBI Ha3bIBAtOTCS S-, P-, d-, f- amexkTpoHamMu M KakoBBI Ul HUX 3HAYCHUS
OpOUTAIbHBIX KBAHTOBBIX YHCEN?

14. Ha xakue 3JEKTPOHHBIE CEMEHCTBA JAEATCA 3JEMEHTHl 10 3allOJIHEHUIO YHEPreTUYeCKuX
noaypoBHeii? Kakum a1eMeHTOM HAYMHAIOTCS, M KAKMM 3aKaHYHBAIOTCS IEPUOJIBI?

15. CocraBbTe 371€KTPOHHO—CTPYKTYpPHbIE (DOPMYJIBI AaTOMOB € HOPSIAKOBBIMU HOMepamu: 23, 50.

16. ATOMOM, KaKuX 3JI€MEHTOB OTBEYAIOT CIIEAYIOLIHE IEeKTPOHHBIE Gopmyisl: a) 182, 25, 2pb,
3s2, 3p2; 0) 1%, 28, 2p6, 3s?, 3p6, 3d® 4s®. VkakuTe MX CEeMeHCTBO, epuoJ, Tpymimy,
HOJTPYITY.

17. CoctaBbTe 371E€KTPOHHO-CTPYKTYPHBbIE (HOPMYJIBI aTOMOB YETBEPTOro IMEpUOJa: KallbLus,
ckanus. K kakoMy ceMeiCcTBY 371EMEHTOB OHM OTHOCATCS?

18. HazoBuTe d1MeMeHTHI, Y KOTOPHIX BaJEHTHBIE JIEKTPOHBI OMHUCHIBAIOTCS (hopMyTaMu: a) 4s2,
4p*; 6) 5st; B) 3d°, 4s. B kakom mepuose, rpymIe, HOArpyIIe HaX0AATCs 3TH dMeMeHTsI? K
KaKoOMy CEMEHCTBY OHU OTHOCATCS?

Oopa3zey guﬂema K I-out pyﬁeofcuouﬁ ammecmayuu. 5
T'PO3HEHCKHUU I'OCY][APCTBEHHBIU HEDQTAHOU TEXHUYECKUW YHUBEPCUTET

BUWJIET Ne 1 k 1-oii pyOe:kHOM aTTecTalMH
JlucnunnuHa XHUMHUA
Wuctutyt 41518 I'pynma ceMecTp 2

1.Kakoe MakcMMajabHOE YHCIO JJICKTPOHOB MOXET COJEPKaTh IMOJYPOBEHb OpPOUTAIHLHOE
KBaHTOBOE 4uCi0 KoToporo L=0.
2.J1y1s aToma 3JIeMeHTa ¢ TIOPSAKOBBIM HOMepoM 30 yKa3ath:
— COCTaBUTH AIEKTPOHHYIO U AIIEKTPOHHO-TpadudecKkyro (GopmMyIsl;
3.CTpyKTypa BaleHTHOTO 3JIEKTPOHHOTO Clos BhIpaxkaeTcs (opmyrnoit 25?2pl. Ompenennts
MOPSITKOBBI HOMEP, Ha3BaHUE U SJICKTPOHHOE CEMEHCTBO ATOTO JIEMEHTA.
YTBEPXIAIO:
« » 20 T 3aB. kad. «OX»

Bomnpocsl ko BTOpOii py0exkHOil aTTecTannu:

Yro HazpiBaeTcsa okcuaoM? Ha kakue TUIIBI JEeNATCS OKCUBI?

2. Hammmute xumuueckue ¢opmynbl okcumoB snementoB |l mepwoma mepuoamdeckoit
CUCTEMBI, YIUTHIBAsI MAaKCHUMaJIbHYIO BAJIECHTHOCTD 3JIEMEHTOB. Ha3oBHUTE OKCUBIL.

3. Kakwue u3 yka3aHHBIX HU)KE OKCHJIOB SIBJISIFOTCS. OCHOBHBIMH, KUCIIOTHBIMH U aM(pOTEPHBIMA?
a) CrOs, Li2O, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, Cr20s3, SiO2, BaO, PbO, B203, N20s.
CocraBbTe rpaguueckre Gopmyibl OTMEYEHHBIX OKCHJIOB.

4. Hanumute GopMysbl OKCHIOB, KOTOPhIE MOTYT OBITh MOJIyYEHBI IPH PA3JI0KEHUH CEPHOM,
docdopHoii, kpemHUeBOM kucnoT; ruapokcunos: weau (I1) u xenesa (ll); xapOonara
Kaiblud, pochaTa MarHusl.

5. C KakuMM M3 IEpPEUUCIIEHHBIX HM)KE OKCHJOB MOXXET B3aMMOJEHCTBOBATh: a) TMAPOKCH]
Hatpusi; 0) okcun kambims. P2Os, BeO, KO, Al,Oz, CO2, ZnO. Hanummre ypaBHEHUS
peaKkuuii 1 HA30BUTE MPOYKThI PEAKIUIA.

=
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16.

17.

18.

C xakuMH U3 IEPEUYNCICHHBIX HIKE OKCHUIOB MOKET B3aUMOJICHCTBOBATh: a) CepHAs KHCIIOTA;
0) dhochopusriit anruapua. BeO, CrOz, MgO, Al;03, N2Os. Hanummure ypaBHEHHS peaKiivii 1
HAa30BUTE MPOAYKTHI PEAKLIHMN.

Kakue coequHennst Ha3pIBalOTCS TUAPOKCUIAMHE, U Ha Kakue TUrbl oHu aensarcsa? [Ipuseaure
PUMEPBI.

Kakue coenuHenus HasbIBaioTcsl kKuciaoramu? Ha kakue Tpymmbl JeisTCS KUCIOTHI: a) IO
cocraBy; 0) mo ocHOBHOCTH. [IpuBeuTe MIPUMEpHI.

CocraBbre (OpMYJIBI KHCIOT, COOTBETCTBYIOMIMM KHCIOTHBIM okcuaaMm: SOz, SiO2, AsyOs,
P20s, Cl207, CrO3z, As203, CO». Ha3oBuTe 3TH KUCIIOTHI, YKAXKHUTE KX OCHOBHOCTh U COCTaBbTE
rpaduueckue GOpMyIIbl 3TUX KUCIOT.

Hanumure GpopMyIbl cieayromux KUCIOT: a) KpeMHUEBO; 0) a30THOIA; B) opTOooCchOpHOI;
') OPTOMBIIIBSIKOBOM; J1) XPOMOBOI; %) CEpPOBOIOPOIHOM; 3) OpOMOBOIOPOIHOM; M) XJIOPHOM.
YKaKuTe BO3MOKHBIC KHCIIOTHBIE OCTATKH COOTBETCTBYIOITUX KHCIIOT.

Hazosute annons! kucnotT: a) HCO3", HoPO4, PO, POs%; 0) S04%, HSO4, SO3%, CI'; B) Y
, HS", HSO3", HPO.4?; r) HSIiOg", COs%, Br, CrO4%; 1) NOsz', NO2', HAsO4>, AsO4>; x) Br,
CH3COO", AlOs*, ZnO2%.

C kakuMU W3 TIEPEUYHCICHHBIX HI)KE BEIISCTB MOXET B3aWMOJCHUCTBOBATH (GocdopHas
kucnora: As2Os, BaClo, H2SOs, NaOH, H,O? Hanumure ypaBHEHHs peakiMii W Ha30BUTE
MIPOYKTHI PEAKIIHH.

Uro Ha3pIBaeTCA OCHOBAHHUEM U YTO Takoe mienous? [IpuBenure mpumeps.

Hazosure cnenyromue ocaoBanus: Ca(OH),, CsOH, Cr(OH)3z, Pb(OH)4; 6) AI(OH)3, TIOH,
Sn(OH)s, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)3, Mn(OH)s. YkaxuTe UX KHUCIOTHOCTb U
BO3MOXXHBIE OCHOBHBIe ocraTku. CocrtaBbTe  rpaduueckue (OPMYIJIBI OTMEYCHHBIX
OCHOBaHH.

Hanwmmre (opMysisl OCHOBaHWMH, KOTOPBIM COOTBETCTBYIOT KaTwOHBL: a) MgOH®, K,
Fe(OH)?*, Cr¥; 6) FeOH?", Cu?", BaOH"; B) Sn(OH).?*, SnOH*, Li*, CUOH"; ) Pb*,
Al(OH).*, Au*; n) Fe(OH)*, Ba%*, Pd(OH)s*, AIOH?*,

Kakumu crmoco6amMu MOXKHO TIONYyYUTh pacTBOpUMoe B Boje ocHoBanue? IlpuBenute
YPaBHECHHUS PEAKITUH.

Hanummre ypaBHeHHs peakIuil MOTy4eHUs HEPACTBOPUMBIX B BOJIE THAPOKCUIOB ICHCTBUEM
KOH Hna comu: MQClz, Alx(SOs)3, Cr(NOs)s, FeSOs4, SnCl,. Kakue #3 mogydeHHBIX
THUAPOKCHUOB SBISIOTCS aM(OTEpHBIMU?

Kakne xumudeckue coenuvHeHHs] Has3bpIBatoTcs coyisiMu? Kakue OBIBalOT THIIBI COJIECH?
[TpuBenuTe MpUMEpHL.

Oobpazey ounema na 2-10 pyoeldcHylo ammecmayuro

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BWIET Ne 1 k 2-oii py0exHOii aTTecTanuu

JucuuniamHaa XumMus

HNuctutyt NHI I'pynna CEMECTD 2

«

1. Hanummwure Gopmynbl OKCHIOB S- M P-DJIEMEHTOB IMSATOrO MEpHOAa MEPUOIUYECKOMN
CHCTEMBI, YUUTHIBAsl UX BBICUIYIO BAJICHTHOCTb. Y K&XKHTE XUMHUECKHUI XapaKTep OKCHJIOB.

2. Hamwmure a)mis kuciaot H3POs u HClIO3 Bo3MOXHBIE KHCIOTHBIE OCTATKH U (POPMYIIBI
COOTBETCTBYOIIMX OKCHIOB; 0) s ocHoBanuii NaOH u Fe(OH)2 Bo3MoxHBIE OCHOBHBIC
OCTaTKU U (POpPMYJbl COOTBETCTBYIOLIUX OKCHAOB; B) rpaduueckue Gopmyinsl HzPOs u
Fe(OH)s..

3. Banmmute ypaBHEHHs peakiuii B3auMoeicTeus amporepHoro Cr(OH)sCc pactBopamu a)
THJIPOKCUAa HATPUsl; 0) CONSHOM KHCIOTHI.

YTBEPX/IAIO:

» 20 1. 3aB.kad. «OX»

Bonpocs! k 3auery
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Kakue kBaHTOBBIE UMCIIa XapAKTEPU3YIOT SHEPTETUUECKOE COCTOSIHUE AJIEKTPOHA B aTOME, U
KaKOB X (PU3UUECKHUI CMBICH?

Kakwue 3HaueHusI MOTYT IPUHUMATH: a) TJIABHOE KBAHTOBOE YHCIIO; 0) OpOUTATIHLHOE KBAHTOBOE
YHCIIO; B) MArHUTHOE KBAaHTOBOE YKCIIO; 1) CIIMHOBOE KBaHTOBOE unciao? UTo onpenensioT B
aTOME KBAHTOBbIC YHCIIA?

Uto Ha3bIBaeTCs IEKTPOHHBIM 00J1aKOM, aToMHON opbuTanesio? Kakyro ¢popmy umeer s-, p-
, d- atomHBIe OpOUTATU?

Kakue 37eKTpoHBI Ha3bIBatOTCSA S-, P-, d-, f- sjMekTpoHAMHM M KaKOBBI JIsl HUX 3HAYCHUSI
OpOUTAIbHBIX KBAHTOBBIX YHCEN?

Kakune 3HaueHus MOXKET NPUHHMMATh MAarHUTHOE KBAaHTOBOE YHWCIO NpU OpPOUTATHLHOM
kBaHTOBOM uuciie: | = 2,3,4? CKOJIbKO 3HEPreTHUSCKUX SUCCK Ha TAaHHBIX MOyPOBHSX?
CKonmbKO W Kakue TMOJYPOBHH HMEIOTCS Ha TPEeThbeM JSHepreTudeckoM ypoBHe? Uewm
OTJIMYAOTCS DJIEKTPOHBI TUX TTOYPOBHEM?

Chopmynupyitte npunuun [laynu u, pyKoBOACTBYSCh UM, pACCUUTANTE MAKCUMATIBLHOE YHCIIO
AJIEKTPOHOB HA TPETHEM IHEPTETUUECKOM YPOBHE.

Kakum mpuHIMIIaM MOAYMHSAETCS pacipeiesieHne IEKTPOHOB M0 YHEPTeTUYECKUM YPOBHAM
B MHOT'03JIEKTPOHHOM atome? B ueM ux cymHocTh?

PyxoBoacTBysich mpaBuiiom ['yHaa, pacpeenuTe Mo SHEPreTHIeCKUM STYeiikaM 3JIeKTPOHBI B
CIIEYIONUX COCTOSIHUAX: a) 3p°; 6) 3d°.

B kakoii mocienoBaTenbHOCTH, COTJIACHO MpaBmly KiledKOBCKOT0, MPOUCXOIUT 3aM0THEHUE
AJIIEKTPOHAMH PHEPTETUUYECKUX YPOBHEH U MOIYypOBHEH B MHOT'OXJIEKTPOHHBIX aToMax?
Kaxkoii 3 moaypoBHeit 3amosHsiercs panee: a) 45 wiu 3d? 6) 5p wiu 4d? OTBeT MOTUBUPYHATE.
Kakoe MakcuMaiabHOE KOJMYECTBO 3JEKTPOHOB MOXET OBITh y aTOMOB Ha TOCIEIHEM U
MPEINOCIeIHEM SHEPTeTUYECKIX YPOBHSIX?

Kakue w3 mpuBeIEeHHBIX KBAaHTOBBIX IOJYPOBHEH SBISIIOTCA JOCTPOCHHBIMH, a KaKue
HEJJOCTPOEHHBIMU U TodeMy: 281, 1s2, 2p*, 3d®, 410, 3d™¥°, 6st, 302, 5f14?

JaliTe coBpeMeHHOE ompeiesieHre nepuoanueckoro 3akona [[.M. MenneneeBa u o0bsicHUTE
CTPYKTYpPY NEPUOINUECKON CUCTEMBI.

CKOJIBKO 3JIEKTPOHOB HAXOJUTCSI HA BHEIIHEM DYHEPTreTUYECKOM YPOBHE aTOMOB AJIEMEHTOB,
CTOAIIMX B Hayalle ¥ B KOHIE Kaxnoro mepuona? Ha xakux MOAypOBHSIX HaXOISTCS ITU
AIIEKTPOHBI?

JlaiiTe onpeseneHne MOHATUI: «TIEPHO, «TPYIAY, «IIOATPYIIAY» C TOUYKH 3PEHUSI CTPOCHHUS
aToMa.

UYto o3HauaeT /IS JaHHOTO aToMa HOMEP MepHojia, HOMEP TPYIIIbI?

Uem 00ycnOBIEHO HalWyue MOATPYNN B mepuoandeckoit cucrteme? CKOTBKO M KaKHX
AIIEKTPOHOB HAXOJUTCS Ha BHEIIHEM JHEPreTHUECKOM YPOBHE JJIEMEHTOB: a) yriepoja u
tutana (IV); 6) mapranma u xsopa (VII)?

[Touemy nepBbIil IEPUO]] COCTOUT JIMILIb U3 IBYX 3JIEMEHTOB?

Ha xakue sneKTpoHHBIE CeMEWCTBa JENSTCS DJIEMEHTHI MO 3alOJHEHUI0 IYHEPTreTUYECKHUX
noaypoBHei? Kakum 1eMeHTOM HaYMHAIOTCS, U KAKUM 3aKaHYUBAIOTCS TIEPUO/IBI?
CocTaBbTe IJEKTPOHHO-CTPYKTYpHBIE (DOPMYIJIBI aTOMOB YETBEPTOTO TMEPUOJA: KaJbIlUs,
CKaHIUs, XpOMa, J>Kele3a, MbIIbsIKa, aproHa. K KakoMy ceMelCTBY JIIEMEHTOB OHHU
OTHOCSTCS?

Haz0BHUTE 3II€MEHTH, Y KOTOPBIX BaJIeHTHBIE JIEKTPOHEI ONICHIBAIOTCS hopMmynamu:  a) 452,
4p*; 6) 5st; B) 3d°, 4s'. B kakom mepuoze, Tpymme?

Kakoif u3 21€MEHTOB SBISETCS CaMbIM CHIIBHBIM BOccTaHOBUTeNeM? (CaMbIM CHIIBHBIM
OKHCIUTENEM?

OO0bsicHUTe, TTOUEMY pa3IHyure B CBOMCTBAX XpoOMa U CEpbl, XJOpa M MapraHiia BeJIUKO IS
HU3KUX CTETICHEH OKUCIICHHS M HE3HAYUTEIHHO ISl BHICIIINX ?

Uro Ha3biBaeTcst okcuaoM? Ha kakue TUTIBI ANATCS OKCHIbI?

Hamumure xumudeckue (opmynbl okcuaoB 3nemeHToB |l mepuoma mepumomnueckoi
CHUCTEMbI, YUYUTHIBasi MAKCUMAJIbHYIO BAJICHTHOCTD 3JeMeHTOB. HazoBuTe OKCUIBI.
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. Kakue u3 YKa3aHHbIX HHXXC OKCUAOB ABJIAIOTCA OCHOBHBIMH, KUCIIOTHBIMH U aM(I)OTepHBIMI/I?

a) CrOs, Lix0, Zn0O, Mn207, P20s, FeO, BeO; 6) CrO, Cr203, SiO2, BaO, PbO, B203, N20:s.
CocraBbte rpaduyeckue GopMysbl OTMEUEHHBIX OKCH/IOB.

. Hanmmure ¢popmMyibel OKCHAOB, KOTOPbIE MOTYT ObITh MOJIYYEHbI MPU PA3JI0KEHUU CEPHOU,

docdopHoii, kpemHUEBOM KHUCIOT; ruapokcuaoB: wmenu (I1) u xenesa (l1l); xapOonara
Kanbius, pocdarta Maraus.

. C xakumu u3 NEPCUUCIICHHBIX HUKC OKCHUAOB MOKET B3aHMO[[eI>'ICTBOBaTBI a) THAPOKCU

Harpusi; 0) okcua kambiusa. P2Os, BeO, K20, Al2Os, CO2, ZnO? Hanwumure ypaBHEHHUS
peakuyii ¥ HA30BUTE IPOLYKThI PEAKIIUH.
C KaKUMU U3 TIEPEUUCIICHHBIX HIKE OKCHIOB MOYKET B3aUMOJICHCTBOBATh: &) CepHAasi KUCIIOTa,
0) dpochopusriit anruapua. BeO, CrOz, MgO, Al,03, N2Os. HanuimuTe ypaBHEHHsI peakiiuii 1
HA30BHTE TPOIYKTHI PEAKITHIA.
Kakue coequHeHHs Ha3bIBAIOTCS TUAPOKCUIAMHE, U HAa KaKUe THIThI OHU Jenstcs? [IpuBenute
TPUMEDHI.
Kakue coennHeHMs Ha3bIBAIOTCS KuciaoTramu? Ha Kakue TPYIMIBI IEISATCS KUCIOTHI: a) IO
cocraBy; 0) mo ocHoBHOCTH. [IpuBenuTEe IPUMEPHI.
CocrtaBbre (OpMYJIbI KHCIOT, COOTBETCTBYIOMIMM KHCIOTHBIM Ookcuaam: SOz, SiO2, AsyOs,
P20s, Cl207, CrOs, As203, CO2. HazoBuTe 3TH KUCIIOTHI, YKOKUTE UX OCHOBHOCTD M COCTABbHTE
rpaduveckre GOpMyIIbl 3TUX KUCIOT.
Hanummre gpopmysnbl ciaenyronmx KUCIOT: a) KpeMHUEBOM; 0) a30THOI; B) opTodochopHOit;
') OPTOMBIIIBSIKOBOI; 1) XPOMOBOM; %) CEPOBOIOPOJIHOM; 3) OpOMOBOIOPOIHOM; 1) XJIOPHOH.
VYKaXUTe BO3MOXKHBIC KHCIIOTHBIE OCTATKA COOTBETCTBYIOLIUX KUCIIOT.
HazoBure annonsl kuciot: a) HCO3", HoPOy', PO, POs%; 0) S04%, HSO4, SOs%, Cl; B) S*
, HS", HSO3", HPO.%; 1) HSiO3, COs%, Br, CrO4%; n) NOs', NO2,, HAsO.%, AsO+*; x) Br,
CHsCOO", AlOs*, Zn0,%.
C kakuMU W3 TEPEUYHCIECHHBIX HIKE BEIIECTB MOXET B3aUMOJEHUCTBOBaTH (GocdopHas
kuciota: As2Os, BaCly, H.SO4, NaOH, H20? Hanuiinte ypaBHEHHS peakiliii W Ha30BUTE
MPOJYKTHI PEaKIIHH.
Uto Ha3bIBaeTCSI OCHOBAHHUEM U YTO Takoe miesiousb? [IpuBennure mpuMepsl.
Hazosure cnenyrome ocuoBanus: Ca(OH),, CsOH, Cr(OH)sz, Pb(OH)4; 6) Al(OH)s, TIOH,
Sn(OH)4, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)3, Mn(OH)s. Ykaxute UX KHUCIOTHOCTHh W
BO3MOXXHbIE OCHOBHBbIe ocTaTku. CoctaBeTe  rpaduueckue (OpMyIbl OTMEYEHHBIX
OCHOBaHUH.
Hanummre (opmysibl OCHOBaHHUiA, KOTOPHIM COOTBETCTBYIOT KaTHOHBI: a) MgOH®, K,
Fe(OH)?", Cr*; 6) FeOH?", Cu?", BaOH"; B) Sn(OH)2?*, SnOH*, Li*, CuOH"; r) Pb*,
Al(OH).*, Au*; n) Fe(OH)", Ba?*, Pd(OH)s*, AIOH?",
Kakumu criocobamMu MOXHO TIONYyYUTh PacTBOpUMOE B Boje ocHoBanme? I[lpuBenute
YpaBHEHHUS PEAKIUH.

Ooépaszey 6unema K 3auemy

T'PO3HEHCKHUH I'OCYIIAPCTBEHHBIH HE®TIHOH TEXHUYECKHH YHUBEPCHUTET

BUWJIET Ne 1
Hucuunimna Xumust
HNuctutyt NHI I'pynna CEMECTp 2

1. Jns aroMa sneMeHTa ¢ MOpsiAKOBBIM HOMEpOoM 20 yKa3aTh:

— mnonoxeHue B [lepuonnueckoil cucteme 3J1€MEHTOB (TIEpUOJ, TPYIIa, HOArPYIIa);
— COCTaBHUTbH DJIEKTPOHHYIO U AIEKTPOHHO-TpaprIecKyto GopMyIbl;
—  ONpEIeNUTh CBOMCTBO (METaLI, HEMETAILN);

2. C xakuMH U3 TMEPEUYHCICHHBIX BEUIECTB MOXKET PEarHpoBaTh OKCHJ KaIIbIUS: OKCHIl Oapwus,
Boza, (pocdopuas kucnora, oxcun xijopa (VII), ruapokcua kamaus, HUTpAT LWHKA. 3alMIINTE
YPaBHEHMsI BOBMOKHBIX PEAKIIMNA U HAMUIINUTE MPOJYKThl PEAKLIUH.

3. 3anummre ypaBHEeHUs peakuuii B3aummopeiictBus amdoreproro Zn(OH)2 ¢ pacTBopamu: a)



THJIPOKCUA HATPUs; 0) CONSIHOM KHCIIOTHI.
YTBEPX/IAIO:
« » 20 1. 3aB.kad. «OX»

Il cemecTp
Bonpocsl K nepBoii pyoexkHO#H aTTecTAlUN:

1. 3anummure ypaBHEHUS peaKIWidi B MOJICKYJISIPHOM U HOHHO-MOJICKYJISPHOM BHJIE,
IPOTEKAIOIINX B BOAHBIX pacTBOpax Mexay creayrommmu BemecrBamu: a) HCl 1 NaOH 6)
NazS u Pb(NO3)28) NaClO u HNOa.

2. CocraBbTe MOJICKYJSIDHBIC YPaBHEHUSI PEAKIH, KOTOPHIM COOTBETCTBYIOT CIEIYIOIINE
MOHHO-MOJICKYJISIPHBIC YPaBHEHUS:

a) SO3> + 2H* = SO, + H.0
6) ZnOH* + H* = Zn** + H.0

3.0mpenenute cpeay pacTBOpoB (Kucnasi, HeilTpanbHas, ocHoBHasi) u pH (37, = 7, <7)
cnenyromux coneit: FeSO4, NaxSO3,NaSOs, FeSOsz. Hanwmmre BO3MOKHBIC YpaBHCHHS
pEaKIMU TUIPOIU3a COJIEH.

4.CocTaBbTe ypaBHCHHS THAPOJIK3a, IPOUCXOoasiiero npu cMeruBaduu pactBopoB KoS u CrCla.
Kaxnass u3 B3STBIX COJICH THIPONM3YETCS HEOOpaTMMO 1O KOHIA ¢ 0Opa3oBaHHEM
COOTBETCTBYIOILLIUX COJIEH.

5. MoryT JI1 IPOUCXOJUTH OKUCIIUTEIIEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU MEXKIY CIICAYIOIIMMU
gemecrBsamu: H2S n HI, H2S u H2SO3, HaSO3 u HCIO,4?

6. VYpaBHsHTE peakIii0 METOIOM AIICKTPOHHOTO OaaHca:

P + HIO3z + H,O — H3PO4 + HI

7.3anumuTe BO3MOXKHbBIE YpaBHEHUS peaklnii B3auMoeiicTBus metaiios: a) Zn, 6) Cu B) Na, ¢

pactBopamu cieayromux Bemiects HoO, NaOH, H2SO4 pass, H2SO4 xom, HCI, HNO3, FeSOa.

Oopasey bunema na 1-10 pybescnyio ammecmayuio 5
I'PO3HEHCKHUU I'OCYJAPCTBEHHBIH HEDQTAHOU TEXHUYECKHUU YHUBEPCUTET

BWJIET Ne 1 k 1-oii py0exHoii aTTecTanuu
JucuuniauHa Xumus
HNucTutyT NHI' I'pynna CEMECTD 3
1. 3anmummre ypaBHEHHWs peaKIWid B MOJEKYIIPHOM ¥ HOHHO-MOJIEKYIISIDHOM BHJIE,
IPOTEKAIOIINX B BOAHBIX pacTBOpax Mexay cienyromumu Bemectsamu: a) HCl u NaOH 6)
NazS u Pb(NO3):>. B) NaClO u HNO:s.
2. CocraBbTe€ MOJIEKYJSPHbIE YPABHEHUS pPEAKUUH, KOTOPBIM COOTBETCTBYIOT CIENYyIOIIUE
HMOHHO-MOJIEKYJISIPHBIC YPAaBHEHHUS:
a) SO3% + 2H" = SO, + H,0
6) ZNOH* + H* = Zn?* + H,0

YTBEPXIAIO:
« » 20 T 3aB.xad. «OX»

Bomnpocsl ko BTOpOii py0exkHOil aTTecTannu:

1. 3anumure ypaBHEHHs peakUMid B MOJEKYIIPHOM M HOHHO-MOJIEKYJIIPDHOM BHJIE,
NPOTEKAIOIINX B BOAHBIX pacTBOpax Mexay creayrommmu BemectBamu: a) HCl 1 NaOH 0)
Na2S u Pb(NO3z)28) NaClO u HNO:a.

2. CocTaBpTe MOJIEKYJSIPDHBIE YpPaBHEHHWS PEAKIHHA, KOTOPBHIM COOTBETCTBYIOT CIIEIYIOIINE
HMOHHO-MOJICKYJISIPHBIE YPaBHEHUS:

a) SO3% + 2H* = SOz + H.0
6) ZnOH* + H* = Zn** + H,0

3.0npenenute cpeay pacTBopoB (KHCias, HeWTpalbHas, ocHoBHasi) u pH (>7, = 7, <7)

cienytonmx conerd: FESOs, NaxSO3,NaxSOs, FeSOs. Hanmmure BO3MOXHBIE YpaBHEHUS



peakLuii TuapoIn3a Colei.

4.CocTaBbTe ypaBHCHHS THAPOJIK3a, MPOUCXOasIiero mpu cMermmBanuu pactBopoB KoS u CrCls.
Kaxnas u3 B3ATBIX COJICH THIpONM3yeTcs HEeoOpaTMMO 10 KOHLA ¢ 00pa3oBaHHEM
COOTBETCTBYIOLIHUX COJICH.

5. MoryT 1 MpOUCXOIUTh OKUCIUTEILHO-BOCCTAHOBUTENILHBIE PEAKIIUH MEXKIY CIIeIYIOIUMHI
gemecrBamu: H>S u HI, H2S u H2S03, HoSO3u HCIO,4?

6. VYpaBHsHTE peakIH0 METOJOM AIEKTPOHHOTO OanaHca:

P + HIO3 + H20 — H3PO4 + HI

7.3anumuTe BO3MOXKHBIC YPaBHEHHUsI peakinid B3auMoieicTBrsI MeTaiuioB: a) Zn, 6) Cu B) Na, ¢

pactBopamu cienyrommux BemectB HoO, NaOH, H2SO4 pass, H2SO4 wonn, HCI, HNO3, FeSOa.

Oopasey Ounema na 2-10 pybesicnyio ammecmayuio 5
I'PO3HEHCKUU I'OCYJJAPCTBEHHbBIN HEDQTAHOU TEXHUYECKUHW YHUBEPCUTET

BWJIET Ne 1 k 2-oii py0exHoii aTTecTanuu
JlucnunnuHa XuMHusa
Wuctutyt WHI I'pynma ceMecTp 3
1. Vkaxwure, kakue u3 cieayromux semiectB Cly, KoCrOs, HCIO, KMnOs, MnSOs, B
pacTBOpax TMPOSIBJISIOT a) TOJBKO OKHCIMTENIbHBIE CBOMCTBA 0) OKHCIMTEIIBHO-
BOCCTaHOBUTEJBHYIO JBOMCTBEHHOCTh. OOOCHYITE OTBET.
2. Moryr 1M TPOUCXOAHWTH OKHCIUTCIHHO-BOCCTAHOBUTCIBHBIC PEAKIUA MEKIY
cnenyroummu BemiectBamu: HoS u HI, HoS u H2SO3, HoSO3 1 HCIO4?
YTBEPXIAIO:
« » 20 r. 3aB.kad. «OX»

Bonpocel k dk3ameny

Urto Takoe pacTBOpHI?

Yro Takoe cmecu?

UYro Takoe BOAHBIE M HEBOJHBIE PACTBOPHI?

Kakue nporecchbl IpoTeKaroT NpU PaCTBOPEHNUHN BELIECTB B KUAKUX PACTBOPUTEIAX?

UYro Takoe ruapatsl (conbBaThl)? I'maparanus (conbBaTtanms)?

Kakwue BemecTBa Ha3pIBatoTCs KpucTayuioruaparamu? [Ipuseaure npuMepsl.

UYro Takoe HaCBIIIEHHBIC pacTBOPHI? HeHaChIIIIEHHBIE PACTBOPHI?

Yro noka3zbiBaeT K03(hHUIIMEHT pacTBOPUMOCTH?

Kak nensitcs BemecTBa no pacTBOpUMOCTH ?

0. Yto Takoe pazbaBieHHbIN pacTBOp? KOHIIEHTpHpOBaHHBIH pacTBOp?

11. Yto Ha3bIBaeTCS MAaCCOBOM JI0JIEH pacTBOPEHHOTO BeliecTBa?

12. Kakue pacTBOpBHl Ha3bIBAIOTCA PACTBOPAMM 3JEKTPOIUTOB? YUTO sABIsSETCS NPUUYUHON
JUCCOLMAIINY DIIEKTPOTIUTa?

13. Yto Ha3bIBaETCs CTEMEHBIO ANEKTPOIUTUYECKON TUCCOITUAIINN?

14. BBeneHuem, Kakux MOHOB MOXHO YMEHBIIIUTH CTETECHB JAMCCOIMAIIMHN 3TOTO SJIEKTPOIHTA?
Kak n3MeHuTCs cTeneHp AUCCOLUaliy py pa30aBIeHU pacTBOpa BOJION?

15. Hamummure ypaBHeHHE AHUCCOLMAIIMUA BOJBI U KOHCTAHTY JUCCOLMalMU. YTO Ha3bpIBaeTcs
MIOHHBIM TIpou3BeicHeM Bozibl? Uemy oHO paBHO mpu 25°C?

16. KakoB mops/IoK BETHUYHMHBI KOHIIEHTPAIIMA WOHOB BOJOPOJAA B KHCIIOW cpeje, IIeI0YHOM,
HeiftpanbHON? YTO Takoe BOAOPOAHBIM mokazatens (pH) M KakoBBI ero 3HauyeHUS B
pa3IMYHBIX cpenax?

17. Kakue BemiecTBa Ha3bIBAlOTCS MHAMKaTopamMu? KakoBbl NPUYMHBI U3MEHEHUS OKPAaCKH
MHIMKATOPOB Npu u3meHeHu pH pactBopoB?

18. Yto wnaszwBaercst mnpousBeneHueM pactBopumocTu (I1P)? Kak o0wsicHuTh 0Opa3oBaHue
0CaJKa, PyKOBOACTBYSICh IPOU3BEICHUEM PAaCTBOPUMOCTH? KaKOBBI yCIOBHs pacTBOPEHUS
ocajka?

BOoo~NoORWDNE



19.

20.

21.

22.

23

Harmmmure Beipaxkenue [P 11 cneayromux MaaopacTBOPUMBIX BEILECTB:
a) Pblz, Ag2CrO4
0) BasO4, Caz(POa)3
B) Mg(OH)2, As2S3
Kak MeHsr0TCA KUCTIOTHBIE CBOMCTBA B PAAY:
a) H2SOs3, H2SO4
0) HNO2, HNO3
B) HCIO, HCIO2, HCO3, HCIO4? OtBer MOTHBHpYHITE.
KaxkoB xapakrep nucconuanuu Cieayromux THIPOKCUIO0B:
a) NaOH, Al(OH)s, CuOH. ? OtBeT MOTHBHpYWTE.
Hanumunre ypaBHEHHs 3JIEKTPOIUTUYECKON IUCCOLMALMU CIEAYIOIIHUX 3JIEKTPOJIMUTOB,
YUUTBIBASI CTYIEHYATYIO JUCCOLIMALUIO:
a) Al(OH)3, H3PO4, Fe2(SO0a4)s3
r) Fe(OH)s, (NH4)2S04, Ca(H2PO4)2, H2S
1) CUOHNOgz, CaHPOQOg4, AlCl3, H2SO3
e) Mg(OH)2, Fe(OH)2Cl, Zn(NOs),, NaHSIiO3

. CoctaBpTe MOJEKYJISpHbIE M HMOHHBIE YpPAaBHEHUS pEaKUUil, MPOTEKAOIIUX MEXIY

BCIICCTBAMU:

a) MgCOs u HCI; 6) Zn(OH). u NaOH; B) Pb(CH3COO), u HNOs3;
r) NaHCO3 u NaOH; 1) MgQOHCI 1 HCI; ¢) Fe(OH)s i H2S0x.

24

25

26.

217.

28.

29.

30.

31.

32.

. B xakoM HampaBiieHUU U 1oYeMy OyAyT IPOUCXOAUTDH CIEAYIOIINE PEaKUu:

a) NHsOH + HNO34=>NH2NO3 + H20
6) HCN + KOH &*KCN + H,0
B) CaSOs + BaCl, Z»CaCl, + BaSOs

Harnumure noHHbIE ypaBHEHUs peaKIMil.

. CocraBbTe MOJICKYJIAPHBIC YPaBHCHUSA peaKHHﬁ, KOTOPBIC BBIPAKAOTCA CJICAYHOIIUMHA

WOHHBIMHU YPaBHEHUSIMU:

a) HCO3 + OH" = CO3% + H20; Pb?" + 21" = Pbl;

6) NO2 + H" =HNOz; CaCOs + 2H* = Ca?" + CO2 + H.0
Yro Ha3pIBaeTCA CTENEHBIO OKUCIIEHUA? Kakye OKNCIUTENbHbIE YHCIa UMEIOT B COEMHEHMSIX
cieayrorue smemMeHThI: xJ10p B NaClOs; azot B NH4Cl 1 NHsNO3; kpemumii B KaSiO4?
YeM OTIMYAOTCS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH OT APYTUX XUMHUECKHUX
peakiuit?
Kakue u3 npuBeEHHBIX HUKE PEAKIIMA OTHOCATCS! K OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIM?
VYKakuTe B HUX OKHCIIUTENb U BOCCTAHOBUTEb.

2NaBr + 2H;SO4 = Brz + SO2 + Na2SO4 + 2H,0

Ca0O + H20 = Ca(OH):

Mn(OH)2 + 2HCI = MnCl2 + 2H20

MnO; + 4HCI = MnCl; + Cl, + 2H,0

Na,COs3 + Ba(NOz3). = BaCO3 + 2NaNOs3
OxucnuTeNbHbIE UM BOCCTAHOBUTEIBHBIE CBOMCTBA MPOSIBIISIIOT CIAEAYIOLIUE YacTHIBL: F2,
Sn?*, Br, Sn, S%, Au®*, NHs, NO2", BiOs’, Cr.07%?
B kakux rpynnax nepuoaudeckoit cucremsl [[.J11. MenneneeBa pacrosoxKeHbl 3JIEMEHTHI C
SPKO BBIPQXKEHHBIMH BOCCTAHOBUTEJIbHBIMUA CBOMCTBAMM, & B KAKHUX C SIPKO BbIPAKEHHBIMU
OKHCJIUTETbHBIMU?

OKHCICHHE WM BOCCTAHOBIICHUE MTPOUCXONT MPH MEPEX0/Iax:
a) NHz — NO2 B) KoCr207 — Cr2(S04)3
6) MnSO4 — HMnOg4 r) HNO3z — NO

MeTom0M 31eKTpOHHOTO OanaHca moadepuTe KO3 GUIIMEHTHI B CIASAYIOMNUX OKUCITUTEIHHO-
BOCCTAHOBUTEIIHHBIX PEAKIIUAX:

Nal+NalO3z+H2SO4= 12+Na;SO4s+H20

MnO2+NaBiO3+HNO3 = HMnO4+Bi(NO3)3+NaNOs+H>0



MnO2+02+KOH = KoMnO4+H20
FeSO4+KMnO4+H2S04 = Fe2(SO4)3+MnSO4+K2S04+H20

Oobpazen 9K3aMeHALUOHHOI0 6n.11e€a 5 5
T'PO3HEHCKHHU I'OCY][APCTBEHHBIU HEDTAHOU TEXHUYECKUHW YHUBEPCUTET

BUJIET Ne 1
JucuunimHa XumMus
Wuctutyt WHI I'pynma cCeMecTp 3

1. HaszoBuTe cienyroliue COCAWHEHUS, HAIMIIUTE YPaBHEHHs IHMCCOLMALUK, HPUBEIHUTE
rpaduueckue popmyinl 3tux coenuHenuit Ni(NOz)2, Mg(OH)2, RbOH, KHCO:s.
2. Hanummre ypaBHEHUs] BO3MOXKHBIX PEaKIMii B HOHHO-MOJICKYJISIPHOM BHJIC:

RbOH + Ni(OH), — KOH + Pb(NO3), —

CsOH +H2S03 — NaOH + N20s —
3. MeTo1oM 3JIEKTPOHHOTO OallaHCa COCTaBbTE YPABHEHHSI OKHCIIUTEIHHO-BOCCTAHOBUTEIILHBIX
peaKIuu:

Nal+NalO3+H>SOs= 1,+Na>:SO4+H>0
MnQO2+NaBiOz+HNO3; = HMnO4+Bi(NO3)3+NaNOs+H20

YTBEPXIAIO:
« » 20 r. 3aB. kad. «OX»
Texkymmii KOHTPOJIb
Il cemectp

Tunossle 3a1anus 1715 1a00PATOPHBIX 3aHATHHA
Tema Ne 1. Ilepuoanuecknii 3axoH u Tabnuna /{.J1. Menneneesa
1. Kakue sBI€HUS T0KA3bIBAIOT CIOKHOCTh CTPOEHUS aTOMOB?
2. Kakwe osnemMeHTapHbIE YacTHIIBI BXOISAT B cocTaB snuep aromoB? Kakwe w3 HuX
OTIPEJIeNIAIOT 3apsi/l Apa U MPUPOY dIIeMeHTa?
3. HazoBute aneMeHT, eClii ero 3JeKTPOHHAsE 000I09Ka COCTOUT U3: a) 9 3JIeKTPOHOB; 0) 23
JJIEKTPOHOB.
Tema Ne 2. Ctpoenue atoma
1. Jlns aTroma syieMeHTa ¢ MOPSIKOBBIM HOMEPOM 20 COCTaBUTh:
ANEKTPOHHYIO U AJIEKTPOHHO-TPapUUECKyIO (hOPMYIIbL;
2. CTpyKTypa BaJ€HTHOTO »OIEKTPOHHOTO cIOos BbIpakkaeTcss (opmymoit  2s22pl.
Onpenenuts NOPAIKOBBIM HOMEP, HA3BaHUE U AIEKTPOHHOE CEMENCTBO 3TOTO 3JIEMEHTA.
3. Kak u3aMeHsroTcs MeTalIMuecKue CBOWCTBA HJIEMEHTOB B INIaBHBIX MOATPYIINAX C POCTOM
3apsiga sapa?
Tema Ne 3. Xumuueckasi CBsI3b U CTPOSHHUE MOJIEKYIT
1. Kakoil Tun cBsi3u (HemossipHas, MOJISIpHAsi, KOBaJIEHTHas, HMOHHAs) B MOJIEKYyJax
cnenyromux Bemects: Oz, HBr, CsBr, NaxS, CCls, H.O?
2. Hanmmmute rpadudaeckyro hopmyiny monekynbl okcuaa yriaepona (V). Ckonmpko o— u
T- CBA3EH B 3TOM MoOJIeKye?
3. Kakoii T KOBaJICHTHOH CBSI3M — MOJISIPHAS MIJTH HETIOJISIPHAS. — B MOJICKYJIAaX CIICAYIOIINX
Bemects: CO, HI, H2S, OF;, CH4? K aromaM Kakux 3JIEMEHTOB CMEIIAIOTCS OOIIHE
AJIEKTPOHHBIE NTAPhI B 3TUX MOJEKyaax?

T cemectp
Tema Ne 4. PactBopbl
1. Yto Takoe BOJHbIEC U HEBOJHBIE PACTBOPHI?



2. Ompenenuts MaccoByto nouto (%) xmopuna meau (1) B pactBope, ecnu Ha 2 MOJIs CONU
npuxoauTcs 15 moieit BOAbI.

3. Kak gensrcs BemiecTBa 1o paCTBOPUMOCTH?

Tema Ne 5. 'maponu3s coineit

1. Ompenenute cpery pacTBOpoB (Kucias, HeWTpaibHas, ocHoBHas) U pH (>7, = 7, <7)
cnenyromux coneit: FeSO4, NaxS03,Na S04, FeSO3. Hanummme Bo3MOKHBIC ypaBHEHUS
peaKuuii ruIpoIn3a CoIen.

2. CocrtaBbTe ypaBHEHUS THAPOIIN3A, IPOUCXOIALIETO MPU CMEHIMBaHUH pacTBOpoB KoS u
CrClz. Kaxmast u3 B3sThIX COJICH THAPOIU3YETCS HEOOPATUMO 10 KOHIIA ¢ 00pa30BaHHEM
COOTBETCTBYIOIIUX COJICH.

3. Hammcarp peakiuio Tuapon3a CHIIMKaTa HaTpus U ONPEICIUTh CPEIy pacTBOpA.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 00ecTieYyeHne TUCIUIIUHbI
a) OCHOBHasl JINTepaTypa:

1. bontpomerok B.B. O6mas xumwus: ydeOHoe mocobme / B.B. bonrpomerok. — MuHCK:
Beimmiinras mkomna, 2012. — 624 ¢. — ISBN 978-985-06-2144-3. — TeKcT: 2IeKTpOHHBIH //
DIIEKTPOHHO-OUOINOTEUHAS cucTema IPR BOOKS: [caiit]. — URL:

http://www.iprbookshop.ru/20236.html

2. bapxosckwuii E.B. O6mas xumus: yae6Hoe nmocodue / E.B. bapkosckwuii, C. B. Tkaues, JI. I
[Tetpymenko. — MuHck : Beinmiimas mkona, 2013. — 641 ¢. — ISBN 978-985-06-2314-0.
— TexcT: anexTpoHHbIi // DnekrponHo-6nbOmoreunas cuctema IPR BOOKS: [caiiT]. —
URL: http://www.iprbookshop.ru/35509.html

3. AmnapueB A.W. O6mas xumusi. COOpHUK 3aJaHUN ¢ IPUMEPaMU PeIieHui : yaeOHoe mocodue

/ AWM. Anapues, JI. 1. Aponuna. — HoBocubupck: HoBocubupckuii rocyaapCTBEHHBIM
TexHnyeckud yHuepcuter, 2013. — 119 c. — ISBN 978-5-7782-2255-7. — Tekcr:
AIEKTPOHHBIN // DnexTpoHHO-OmOmmoTteunass cucremMa [PR BOOKS: [caiit]. — URL:

http://www.iprbookshop.ru/44673.html

4. Jlyneiiko T.I'. BBenenue B oOuyto xumuto: yueonuk / T. I'. JIyneiiko. — PoctoB-Ha-/lony:
NznarensctBo FOxHOTO (henepansHoro yauBepcureta, 2010. — 232 ¢. — ISBN 978-5-9275-
0763-4. — TekcT: neKTpOHHBIH // DnekTpoHHO-0ubaoTeunas cucrema [IPR BOOKS: [caii].
— URL: http://www.iprbookshop.ru/46928.htmi

5. BepOunkas H.M. OGmas xumus: cOOpHUK 3anad u ynpaxHenuit / H. U. BepOunkas. —
Openbypr : Opendyprckuii rocynapctsennsiii yuusepeurer, 9bC ACB, 2005. — 115 ¢c. —
ISBN 2227-8397. — TekcT: »1neKTpoHHBIH // DiaeKTpoHHO-OmOaMoTeuHas cucrema IPR
BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/51603.html

6. Adonuna, JI.U. Heopranuueckas xumus: yaue6noe nocooue / J.LU. Adponuna, A. . Anapuen

A.A KazakoBa. — HoBocubupck: HoBocuOupckuii TrocyqapCTBEHHBIN TEXHUYECKH
yauBepcuret, 2013. — 104 c¢. — ISBN 978-5-7782-2172-7. — TekcT: >1MeKTpOHHBIN //
OnekTpoHHO-Oubmmoreunas  cucrema [PR BOOKS  :  [caiir]. —  URL:

http://www.iprbookshop.ru/47698.html

7. borocnosckuit C. HO. Heopranmueckas xumusi: mnadoparopubiii npaktukym / C. lO.
Borocnosckuii, JI. I'. TuroB. — Mocksa: U3narensckuii JJom MUCuC, 2007. — 126 c. —
ISBN 2227-8397. — TekcT: 21eKTpoHHBIN // DIeKTpoHHO-OMOMMoTeuHas cucrema IPR

BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/57086.html

0) 10MOJIHUTEIbHAS JINTepaTypa:

1. [leBuuusbina JI.B. Heopranmueckass Xumus: 3aJayd U YHOPAKHEHUS JI1 BBINOJTHEHUS
KOHTpOJbHBIX padot / JI. B. llleBuuubina, A. 1. Anapues, P. E. Cunuypuna. — HoBocubupck:
HoBocubupckwii rocyapcTBEHHBIN TeXHHUECKUI yHIUBepcuTeT, 2011. — 107 ¢. — ISBN 978-
5-7782-1574-0. — Texkcr: 21eKTpOHHBIH // DnekTpoHHO-0MbaoTeuHas cucrema [IPR BOOKS
: [caitr]. — URL.: http://www.iprbookshop.ru/44672.html
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2. TI'puropseBa O.C. O6mas u Heopranndeckas xumus. Yacte 1: mabopaTOpHbIN MpakTUKyM/
O.C. I'puropnesa, JI1.3. Psazanosa, H.I1I. MudraxoBa. — Kazanp: Kazanckuii HarimoHaIbHBIN
UCCIIEIOBATEIbCKUI TexHoJMornueckuii yuusepeuret, 2010. — 137 ¢. — ISBN 978-5-7882-
1075-9. — TekcT: aneKkTpoHHbIH // DnekTpoHHO-0nbnoTeyHas cucrema [IPR BOOKS: [caiir].
— URL: http://www.iprbookshop.ru/63679.html

3. I'puropeeBa O.C. OOmias u HeopraHuueckas xumus. Yacte 2: 1a00paTOpPHBIN MPAKTHKYM/

O.C. TpuropreBa. — Kazanb: Ka3zaHckuil HalMOHAIBHBIA  HCCIEAOBATEIbCKUN
TexHoyiorndeckuii ynusepcuret, 2011. — 127 c¢. — ISBN 978-5-7882-1076-6. — Tekcr:
AJIEKTPOHHBIN // DnexrpoHHO-OmOMmoTeunass cucrema I[PR BOOKS: [caiit]. — URL:

http://www.iprbookshop.ru/63680.html

4. Cracp H.®. CripaBo4HUK 110 00111€H 1 HEOPraHMUECKOM XUMUU: yueOHoe nmocoone. — ToMmck:
Tomckuii monurexHudeckuid yausepcuret, 2014. — 93 ¢. — ISBN 2227-8397. — Texkcr:
ANIEKTPOHHBIN // DnexrpoHHO-OmOimoTeunass cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/34718.htmi

5. bpeitkoBa A.JI. OOmass u Heopranumdeckas xumus. Yacte 1: ydeOHoe mocobue /
A.Jl. bpeitkoBa. — OpenOypr: OpenOypreckuii rocynapcteHHblii yuuepcuter, 9bC ACB,
2005. — 123 ¢c. — ISBN 2227-8397. — TeKcCT : 37eKTPOHHBIH // DIEKTPOHHO-ONOIHOTeUHAS
cucrema IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/51601.html

6. Kyanpmmesa I'.C. Kparkmii xypc oOmield U HEOpraHMYecKOW XUMHH: ydeOHOe rmocodue /

I'.C. Kyanbiiea, M. M. bypkur6aes, K. V. [)xamancapueBa. — Anmatel: Ka3zaxckuit
HAIlMOHAJBHBIA YHUBEPCHUTET WM. anb-Papadu, 2011. — 214 ¢. — ISBN 9965-29-756-8. —
TekcT: anekTpoHHBIN // DaeKTpoHHO-0nbnuoreynas cuctema IPR BOOKS: [caiiT]. — URL:

http://www.iprbookshop.ru/57479.html
7. OOmass u HeopraHudeckas xumus: ydeObHoe mocodbue / B.B. [enucos, B.M. Tananos,
N.A. lenucosa [u np.]; mox penakiueit B. B. Jlenucos, B. M. TananoB. — PocTtoB-Ha-/{ony:
®enunke, 2013. — 576 c. — ISBN 978-5-222-20674-4. — Tekct: >1neKTpPOHHBIH //
DIIeKTPOHHO-OUOINOTEUHAS cucremMa IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/58967.htmi
8. I'pubanoBa O.B. Obmiast u Heopranuveckass Xxumusi. OTIOpHBIE KOHCTIEKTHI, KOHTPOJIbHBIE U
tectoBsle 3a1anHus / O. B. ['pubanoBa. — Pocros-nHa-Jlony: @enukc, 2014. — 191 ¢. — ISBN
978-5-222-22683-4. — TekcT: >NeKTpOHHBIA // DnekTpoHHO-OnOMnoTeyHast cucrtema PR
BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/59398.htmi.
B) NporpamMmMHoe obecnedyernue u Internet-pecypcsi:
www.gsol.rulibrary;
http://webbook.nist.gov/chemistry/;
http://cea.grc.nasa.gov/;
http://www.chem.msu.su/rus/tsiv/;
http:/Amawww.webelements.com/

9. MarepuajbHO-TeXHUYECKOe o0ecneyeHue AU CHUIITUHBI
B yueOHOM mpomecce i OCBOCHHMS JUCLUIUIMHBI HCHOJB3YIOTCS  CIEAYIOIUE
TEXHUUYECKUE CPEICTBA:
-XUMUYecKas JlabopaTopus, XUMUYECKUE PEaKTUBBI;
-KOMIIBIOTEPHOE M MYJIbTHUMEIUITHOE 000pyaoBaHME (HA JIEKIUAX, JUIsI CAMOKOHTPOJS 3HAHUH
CTYJEHTOB, JJi1 00ecredeHHsl CTYIEHTOB METOAMYECKUMH PEKOMEHJAIUSMHU B 3JIEKTPOHHOMN
bopwme);
-npuOOpHI U 000pyI0BaHUE Y4eOHOTO Ha3HAUeHUs (TIPU BBIMOJHEHUH Ja00paTOPHBIX padboT);
[IporpaMMmoi AUCUMILIMHBI IPEAYCMOTPEHO HCIIOIb30BAaHUE COBPEMEHHBIX IIPOIPAMMHBIX
KOMIUIEKCOB U TEXHOJIOTHH st 00paboTku pe3ynbratoB HUPC.
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