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1. HEJIX OCBOEHUA JUCHHUITJIMHBI

easasMu ocBOeHUSA TMCHUILIMHBI « U30paHHbIe I1aBbl HEOPTAaHNYECKON XUMMID)
SAABJIAIOTCS:

— H3y4YEHHUE CTYJCHTAMH OCHOBHBIX MIOHATHH U 3aKOHOB XMMHH;

— OCBOEHHE OCHOBHOT'O MaTepHajia Mo CTPOSHUIO aTOMOB, XHMHUYECKOM CBSI3H H
3aKOHOMEPHOCTSM, CBSI3aHHBIM C IEPUOJIUYECKUM 3aKOHOM U MEPUOTUUECKOM
cuctemoit anemenToB J[. 1. Menpeneena;

—  TOJy4YeHHE TyOOKHX 3HAaHUU 10 TEOPUU PACTBOPOB;

— U3y4YeHHE KOOPAMHAIIMOHHOW TEOPUH KOMILIEKCHBIX COCTUHEHUII;

- (opMupoBaHUE y CTYACHTOB CIECIHUAIBHOTO TUITA XUMUYECKOTO MBIIIUICHHUS;

- OCO3HAHHUE POJIM XMMUH B ITPOIIECCE OXPAHBI OKPYIKAIOIICH CPEIIbI.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Juctumuimia «M30paHHbIe TJ1aBbl HEOPTraHMYECKOW XMMMH» OTHOCHTCS K JUCIUILIMHAM

1o BeIOOpY; M3yvaercs B 6 cemectpe. st ee uzyueHnr HEoOXOAMMbI 0a30BbIC 3HAHHS KYPCOB
MaTEMaTuKH, (1)1/131/IKI/I, aHaJIHTI/I‘{eCKOﬁ XUMHUHU U (1)I/IBI/II-IGCKOI>'I XUMHUUN.

Taoauna 2.1.

CBs3b AUCIHHUIIJIMHBI «I/I36paﬂm)1e rJ1aBbl HeOpFaHI/l‘leCKOﬁ XUMUN» C
NpeameCTBY OIUMHA JUCHUIIVIMHAMUA U CPOKU UX U3YYCHUSA

Kon JlucuuninmHel, NpeAecTBYIOMNE TUCIUILINHE Cemectp
JIACIIATUTHHBI «/130paHHbIE TJIaBBl HEOPTaHMYECKOW XUMUI»

B1.B.JIB.02.01. |9nemeHTapHbIH Kypc XUMHU 1

51.0.06 Heopranndeckast Xumus 2,3

b1.B.09 AHanutudeckas XUMHUs 4,5

51.B.06 KBanroBas xumus 4

51.0.09 CrpoeHue BelecTa S

Tabumua 2.2.

CBs3b AUCHUIIJIMHBI «I/I36paHHble IJ1aBbl Heoprannqecm)if[ XUMHHW» € MOCJIECAYIONIMMHU
AUCHUMIIVIMHAMHUA U CPOKH UX U3YUYCHUH

Kon JvcuMninHel, CcleAyrnme 3a  JUCHUIUTMHON Cemectp
JCITUTLITHBI «30paHHbIe TTIaBbl HEOPTraHUYECKOW XMMHM)

51.0.07 Opranuyeckas XUMHs 6,7




51.0.08 dusrUecKas XUMUsI 6,7
b1.B.07 BricOKOMOIEKYIIApHBIE COETUHEHUS 7
b1.B./1B.03.01. | KouronaHas xumus 8
b1.B.JIB.06.01. |Teopernyeckre OCHOBBI HEOPraHUUECKON XUMHHU 8

B pe3yjabTaTe 0CBOCHUA TUCIHUIIJINHBI oﬁyqammnﬁCH JOJIZKCH

3HATb:

[TpunuMIBI K1accuUKaMK U HOMEHKJIATYPY HEOPraHUYECKUX COCTMHEHUIA;
OCHOBHBIE THUITBI XUMHUYECKUX CBS3EH;

OCHOBBI COBPEMEHHOM TEOPHUH CTPOCHUS aTOMa;

Teopuo KOMIUJIEKCHBIX COSMHEHUH;

OCHOBBI YHEPreTUKH U KHUHETUKU XUMUYECKUX ITPOLIECCOB;

Teopmo PAaCTBOPOB HEIJICKTPOJIUTOB U IJICKTPOJIUTOB;

®  OCHOBBI ANEKTPOJIUTUYECKUX [TPOLIECCOB;
yMeTh:
e HaxomuTe CBA3p MEXAY CTPOCHHEM BEIIECTBA U €ro  XUMHUYECKHMH
BO3MOYKHOCTSIMU;
e Pemarte nr00ble XMMHYECKHE 3a/layd, ONUPAsCh HA TEOPETHYECKHH Marepual
OCHOB XHMWH;
e [IpoBomuTe mpocredmmMe pacd€Tsl MO  OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIM
peakuysaM, SHEPreTHYECKUM U KUHETUYECKUM IIPOLIECCaM, TEOPUH PaCTBOPOB;
e CoCTaBNsATh XMMUYECKHE PEAKINH JIOOBIX XMMUYECKHX IMPOLECCOB U BBIIOIHSITH
Ha UX OCHOBE HEOOXOIUMBIE paCUeThl.
BJIA/I€Th:

YMeHneM TMpaBWIIBHOTO OOBSCHEHUS PEe3yJIbTAaTOB JKCIIEPUMEHTA, €CIH JIaXKe
pe3yJbTaT OTPULIATENbHBIM;
MertonamMu OKa3aHUsI IEPBOM MOMOIIMA MPH HECYACTHBIX CIy4YasiX B XMMHYECKOH

1abopaTopuu.



3. KOMIIETEHIOHH OBYYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHMS JMCIHAITJIMHbI

Hpouecc N3YUCHUSA TUCUHUILTIMHBI HAITPaBJICH Ha (bOpMI/IpOBaHI/IC OJIEMCHTOB CJIICAYIOIINX

komnereHuii B coorBerctBuM ¢ GI'OC BO u OIIOII BO mno pgaHHOMY HalpaBJICHUIO

IIOATOTOBKHU:
Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETCHI KOMIIETCHIIH U JAOCTUKECHHSA AUCUUILNIMHBI 00y4arouiicst
HH KOMIeTeHIINH HAOJI7KEH
Yuueepcanvnvie komnemenyuu u unOuUKamMopvl ux 00CMUICEHU
YK-1 Cnoco0eH ocymecT- YK-1.1. Ananusupyer | 3HATh:

BJISITh MOUCK, KPUTH-
YeCcKuil aHaAJIu3 1
CHHTe3 HH(popManuu,
NMPUMEHATH CUCTEM-
HbII OAX0 AJIs1 pe-
LIEHHUsI OCTABJIEHHBIX
3aga4

3ajady, BBIICISS €€
0a3oBbIC
COCTAaBIISIONINE;
YK-1.2. Ompenenser,
HUHTEPIPETUPYET "

pamxupyer uH(popMa-
1IUI0, TpeOyeMyr IS
peleHnsT TIOCTaBJICH-
HOM 3a7a4M;

YK-1.3. OcymecTBis-
eT MoucK HHpOpMaIuU
JUIS  PEUICHUs  IoC-
TaBJIEHHON 3aJa4M I10
Pa3IUYHBIM THIIAM
3aMpoCcoB;

YK-1.4. Ilpu oOpa-
botke  wmH(DOpMAIUU
ornnyaer (akTel OT
MHEHUH, HWHTepIpeTra-
Ui, OIeHOK, (hopMu-
pyer COOCTBEHHBIC
MHEHUSI U CYXJCHUS,
apryMEHTHPYET CBOU
BBIBOABI W TOYKY
3peHUs;

YK-1.5 Paccmarpusa-
€T U IpeJjiaraet Bo3-
MOKHBIC BApHUAHTHI pe-
IIEHUS TTOCTAaBICHHOU
3aJ1a4M, OLICHUBAs X
JIOCTOMHCTBA U HEJIOC-
TaTKH.

- IOHSATHE U KiIaccu(puKanus
CHCTEM;

- CTPYKTYpY Y 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS CHCTEM;

- 0COOGHHOCTH CHCTEMHOT'0
MOJX0/1a B HAYYHOM IT03HAHUM;

- IIOHSTHE O CUCTEME, e¢ LeIIX,
3ajayax ¥ OOMIMX MPHUHIUIAX;

- OCHOBHBIE TEXHOJIOTHH IIOMCKA U
cbopa nHbopMaIny;

- bopmatel mpencTaBICHUS
MH(POPMaLK B KOMITBIOTEPE;

- IPaBUJIa UCTIOJIb30BAHUS CPEICTB
CBSI3H;

- MH(OPMAIIMOHHO-TIOUCKOBBIE
CHUCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIIECTBIICHHUS
novicka nHMOp Maluwy,

- TEXHOJIOTHIO CUCTEMAaTU3aLH
MOJy4YeHHOH HH(OpMAIINK;

- COCOOBI CTaTHCTUYECKOH 00pa-
OOTKM JaHHBIX, IPEJCTABICHHBIX B
Pa3INYHBIX U3MEPHUTEIIBHBIX HIKa-
JIax ¥ aHAIIU3 TTOJTyYSHHBIX Pe3yiib-
TaTOB;

- Buzbl 1 opMbl paboTHI ¢ ieaa-
FOTMYECKON ¥ HAYYHOU JIUTepary-
poii;

- TpeboBaHMs K 0POPMIICHUIO
Ooubnmorpadun (cvcka Turepary-
pBI).

YMmers:

- paboTathb ¢ nHopmanuei,
IIPEACTABICHHON B PA3JIMYHON
opme;

- 00pabaThIBaTh TAaHHBIE CPEACT-
BaMH CTaHJApTHOI'O IPOIPaAMMHOTO
obecreueHus;

- CHHTE3UpOBaTh HHOOPMAIIHIO,




MPEJICTABICHHYIO B Pa3IMYHBIX
MCTOYHHKAX; -

- BBIOMpaTh HCTOYHUKU UH(OpMa-
IIUY, aJICKBaTHBIC TIOCTABJICHHBIM
3aJja4aM U COOTBETCTBYIOIINE Ha-
YYIHOMY MHPOBO33PEHHIO;

- OCYIIECTBIISATH IIOUCK UH(OpMa-
UH;

- HHTEPIIPETHPOBATH U PAHKHPO-
BaTh UHPOPMAIIHIO, TPEOYEMYIO JIJIs
pEIICHUs TIOCTaBICHHON 3a/1auH.
Baagers:

- IEPCOHATBHBIM KOMITHIOTEPOM U
MTOMCKOBBIMU CEPBUCAMU;

- METOIMKAMHU aHaJINTHKO-CHHTE-
THYeCKOW 00paboTKH HH(OpMAITUH
13 pa3InYHbIX HH()OPMAITUOHHO-
MMOMCKOBBIX CUCTEM (TIpeIMeTH3a-
1M, aHHOTHPOBAHUE, pedepupo-
BaHHE).

Hp0¢eCCMOHaJleble Komnemenyuu u unoukamopbl UX 00CMUICEHUA

K-4

Crnoco0eH NpUMEHSITh
OCHOBHbI€E eCTeCTBEH-
HOHAYYHbIE 3aKOHBI
npH 00CyKAeHUHM 110-
JIy4eHHBIX pe3yJibTa-
TOB.

MK-4.1. 3HaeT OCHOBBI
(GhyHIaMEHTATBHBIX
paszenoB MaTeMaTHKH,
(bU3NKHU, XUMUH, HAYK
0 3eMi1e ¥ OHoJIOrHH,
HE0OXO0/IMMBIE B TIPO-
(heccroHaNbHOM Jesi-
TEILHOCTH, BO3MOXK-
HOCTH | 00JIaCTH NpH-
MEHEHUS] METOJIOB JK-
CIIEpUMEHTAIILHBIX UC-
CclleIoBaHMi B DU3MKeE.

IK-4.2.Ymeer uc-
MM0JIL30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX TUCIUTUIAH
IUIS OOBSCHEHMS
IKCIEPUMEHTAIbHBIX
pe3yIbTaTOB; MIPUMeE-
HITH METOBI MaTeEMa-
THYECKOTO aHaIn3a 1
MOJICTTUPOBAHHUS, OC-
HOBHBIX 3aKOHOB (hU-
3MKH ISl PEIICHUS 3a-
na4 mpodecCroHaATb-
HOU JIeATEILHOCTH;

3HaTh:

- OCHOBHBIE MTOHSTUSI COBPEMEHHOU
BBICIICH MaTEMaTHKU;

- (hyH1aMEHTaJIbHBIC 3aKOHBI
MIPUPOJIBI 1 OCHOBHBIE (PU3UIECKHE
3aKOHBI B 00JIACTH MEXaHHKH,
TEPMOJIMHAMUKH, JIEKTPUIECCTBA U
MarHeTu3Ma;

- COBPEMEHHbBIEC TEHICHIUU
pasBuTus HHQOPMATHKH U
BBIYMCIIUTEIILHON TEXHUKH,
KOMITbIOTEPHBIX TEXHOJIOTHIA;
YmMmern:

- MPUMEHATHh MaTeMaTUUCCKHE
METOBI AJI PEIICHUS PAKTUYEC-
KHUX 3a]1a4;

- IPUMEHATH (PU3UYECKUE 3aKOHBI
JUISL pEeLEHUS IPAKTUYECKUX 3a/1a4;
- IPUMEHATH BBIYUCIUTEIBHYIO
TEXHUKY JIJIS PEIICHUS MPAKTH-
YeCcKHuX 3a7ad;

- paboTaTh C COBPEMEHHBIM JKCITe-
PumenTanbHbIM 000pyIOBaHUEM;
Baanern:

- METOJIaMH MaTeMaTHYECKOIO
aHaln3a;




IIK-4.3.Baageer me-
TOJIAMH TEOPETHYEC-
KOTO ¥ 9KCIICPUMECH-
TaJbHOTO UCCIICI0BA-
HUSI; HABBIKAMU TIPH-
MEHEHUS] OCHOBHBIX
3aKOHOB €CTECTBCHHO-
HAYYHBIX TUCIUILINH
B TPOdeCCHOHATTEHOM
JIESATEIILHOCTH.

- BJIEMEHTaMH (DYHKIIHOHATBHOTO
aHajan3a;

- COBPEMEHHBIMH YHCICHHBIMU
METO/IaMM;

4. OBBEM JINCHUIIMHBI ¥ BUIbI YYEBHOMN PABOThHI

Taoauna 4.1.
O0beM IMCUMILIMHBI M BUJbI Y4eOHOH padoThl
Bua yuedHoii paboThl Bcero uacos 6
ceMecTp
OO61mas TpyA0€MKOCTh TUCHUTUIHHBI 144 144
AynUTOpHBIE 3aHATHS 106 106
Jlexun 34 34
[TpakTHueckue 3aHATHS 72 72
CamocrosrenbHas padora cryaeaToB (CPC) 11 11
KonTpons 27 27

5. COIEP)KAHME JUCHUILJIMHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX WJIN ACTPOHOMHUYECKHUX YACOB U BUJIOB YYEBHBIX

3AHATUUA

5.1.CTpyKTypa U cofepkaHue U CHUILTUHBI

Taoauna 5.1.

OO11as TpyJ0EMKOCTh AUCIUIUTHHBI COCTABIISAET 4 3a4eTHBIX euHuII, 144 daca.

Bunnl
Ne § yueOHO#l paboThI dopma TeKyIIero KOHTPOJIs

Paznen guCIUILINHBI o)

n/m > JeK| TpPaKT. |CaMOCTOST. yCIIeBAEMOCTH
@)

| paboThl paborta
Beenenune. Xumndeckas Tect Ha XUM.
1 cucTeMaTuKa u 6 4 10 1
HOMEHKJIATypy
HOMECHKJIaTypa




Ilepuoauueckuii 3aK0H U

IIEPHOANIECKAA CUCTEMA 6 4 10 1 TecToBbIE 3a1aHUA

XUMHUYECKHUX DIIEMEHTOB
J.M.MenneneeBa

THOBI XUMHUYECKUX CBI3EH U

0COOEHHOCTH HX 6 6 10 2 KonTtponbHas padora Nel
00paszoBaHus
CtpoeHue u CBOMCTBA 6 6 12 2 Komoksuym Nel

HEOPraHWYECKUX COCIMHEHUN

I'mapoxcnzsl. OcHOBHBIC, 6 6 10 1 TecToBBIE 3a1aHUS
am(poTepHbIe, KUCIOTHBIC

Conu. Kucnsle, cpennue, 6 4 10 2
OCHOBHBIE KonTponbnas padorta Ne2
KomriuiekcHble coeIuHEHN 6 4 10 2 Komnnoksuym Ne 2
Hroro 34 72 11

5.2. Conepmaﬂue AUCHUIIJIHHBI «I/I36paHHble rJ1aBbl HeOpFaHI/I‘IeCKOﬁ XUMUH»

i. BBenenue. XuMnueckasi CHCTEMATHKA M HOMEHKJIATypa.

TpuBuanbHasi HOMEHKJATypa. TeXHUYECKHEe W  MHMHEpPAJOTHYeCKHe  Ha3BAHMS
HEOpraHWYEeCKHX coeMHeHn. HoMeHKIaTypa KOMIUJIEKCHBIX COEIMHEHUN.

2. Ilepuoauyecknii 3aKOH U MEPUOAUYECKAS] CHCTEMA XUMHYECKHUX 3JIeMEHTOB
JA.A.MenneneeBa.

CtpykTypa NEepHOIUYECKOW CHUCTEMBI: TEpHoJbl, rpymmbl. OOmue 3aKOHOMEPHOCTH B
W3MEHEHUSX PaJuyCOB, DHEPIUH MOHU3ALMUHU U CPOJICTBA K DJIEKTPOHY aTOMOB B MEPUOAAX U
rpynmnax mnepuoandeckoil cuctembl. OcoOeHHOCTH CBOMCTB anmemeHToB |l m V mepuonos.
[TeproanyHOCTh U3MEHEHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB M MX COCTMHEHU.

Bropuunas mnepuoaMYHOCT M JUMArOHaJbHOE CXOJCTBO JJEMEHTOB. Paznuuusa B
M3MEHEHUSAX CBOMCTB XMMHUYECKUX 3JE€MEHTOB B A u B rpymnmnax. CKIOHHOCTb 3JIEMEHTOB K
00pa30BaHNIO0 KaTUOHHBIX M aHUOHHBIX (hopMm, KomIuiekcooOpa3zoBanuto. [lonoxkeHne Bogopoaa
B Iiepuouueckoi cucreme. Tpuassl d-31€eMEHTOB.

3. Tunel XUMHYECKHUX CBsI3eil 1 0CO0EHHOCTH UX 00pa3oBaHusl.

BnusiHue mosiokeHus 3JI€MEHTa B NEPUOAMYECKOM CUCTEME Ha THUINbI (KOBaJEHTHAs,
MOHHAs, METAJUINYECKAsl) XUMHUECKUX CBSI3e€H B €ro COEJUHEHUSAX. 3aBUCUMOCTb (DPU3MUYECKHX
CBOICTB BELIECTB (TEMIEPATYpa IUIABJIEHUS, SJIEKTPOIPOBOAHOCT) OT THUIAa XMMHYECKON CBSI3U
B COCIMHCHUAX.




KoBasieHTHas CBA3b C MO3UIMKA TEOPUU BAJICHTHBIX CBs3eil. [[Ba MexaHn3Ma 00pa30BaHUs
KOBQJICHTHOW XMMHUYECKON CBs3U. THIBI XUMHUYECKOW CBs3UW (CUTrMa, MM, JenbTa). BiausHue
JUIMHBI M KPaTHOCTH KOBAJIEHTHOM CBSI3U HA €€ IPOYHOCTb.

BaneHTHOCTP M CTENEHb OKHUCIEHUS DJJEMEHTa B coeauHeHusx. KoHuenuuu
AJIEKTPOOTPULIATEILHOCTU 3JIEMEHTOB. BajleHTHBIE BO3MOXHOCTH 3JIEMEHTOB BTOPOIO IEPHOJA
Ha IpUMEpPE COEUHEHNN a30Ta.

Teopust B3aMMHOIO  OTTAJKUBAHWS  UIEKTPOHHBIX mHap (mozens  ['miecnm).
[IpocTpaHCcTBEHHOE CTpOEHHE MOJIEKYN C TO3UIMM Monenu ['miuiecnu W rudpuau3alnuu
ATOMHBIX OpOHUTAJICH.

[TonsspHOCTH M MOAAPU3YEMOCTh XUMHUECKUX CBsizel. KoHuenuus nonsipusanuu MOHOB.
[IpencraBieHust O MOJIIPU3YIOIIEM JIEHCTBUU U NOJISPU3YEMOCTH MOHOB. BiusiHue pasmepoB u
3apsAI0B MOHOB. Teopus )KeCTKUX U MATKUX KUCIOT U ocHoBaHui# [Iupcona. [IpenckasarenbHbie
U OOBSICHUTENbHBIE CIOCOOHOCTH 3TUX KOHIeNIWi. BogopoaHas cBA3b M MEXMOJIEKYIAPHOE
B3aUMO/ICHCTBHE.

4, CTpoeHne H CBOMCTBA HEOPraHUY€CKUX coeTUHEHHUH.

CrexuomeTpuueckue u HECTEXUOMETPUUECKHE COCIMHCHHUS. [Tpuuunb!
HecTexruoMeTpuyHocTH. Heopranuueckue mnonuMmepbl. OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
coequaenuii. Ilpocteie BemecTBa. MeTayulbl M HEMETAUIBL. AJUIOTPONHS W TOIUMOP(HU3M.
OCHOBHBIE METO/IbI IIOJIYYEHHSI IIPOCTHIX BEILIECTB.

IMappunet. Tunsl TuaAPUAOB (KOBAJICHTHBIC, HOHHBIC, BHEPEHUS, TTOJIMMEPHBIE).

Oxcuapl. Tumbsl OKCHIOB (KUCIOTHBIE, OCHOBHBIE, aM(pOTEpHBIEC, HECOIe00pa3yIoIIHe).
ITepokcuapl MOBBILICHUS YCTOMYUBOCTH O30HUIOB OT Kajusd K LE3UK0. XMMHYECKHE CBOMCTBA
TUAPUZIOB, OKCUOB, IOJYyYEHUE, TPUMEHEHUE.

5. FH}IPOKCI/II[I)I. OCHOBHI)IC, an)OTele)Ie, KHCJIO0THBIC.

Hcnonb30BaHrWe KOHIENIUM TONSPHU3AIMM HOHOB I OOBSICHEHUS JUCCOLHUALIUU
TUAPOKCUAOB II0 KHCJIOTHOMY HJIM OCHOBHOMY THITY. N3menenue CTPYKTYPBEI H CBONCTB
THUAPOKCUIOB MO TepuojaMm u rpynmaMm. OcoOEHHOCTH THAPOKCUIOB 3JeMeHTOB V mepuopa.
Ocob6ennoctu crpoeHust pochopHbix KuciaoT. Cuia KuciaoT u ocHoBanui. lllenoun u cunbHbIE
kucnotel. Koppensius mexay cTpoeHueMm u cuinod kucioT. [IpaBuna [lonunra. Xumudeckue
CBOICTBAa TUAPOKCHUJIOB, MOJTYYEHUE, TPUMEHEHUE.

6. Couan. Kucable, cpegnne, OCHOBHBIE.

Peakumu oOpa3oBaHus coyieid. Y cToMUMBOCTE coneld. Tepmudeckast JUCCOLUAIUS COCH.
[Tpuuunbl, oOycnoBIMBaOIIKE OONBIIYI0 YCTOWYMBOCTH COJIEH 1O CpPaBHEHUIO C
COOTBETCTBYIOIIMMHU KHUCIOTaMH. PacTBOpUMOCTh coyiei W TPOU3BEAECHUE PACTBOPUMOCTH.
OObsicHeHHEe 3aKOHOMEPHOCTH HW3MEHEHHS PAacTBOPUMOCTH TaJlOTEHHJIOB cepedpa ¢
MCIIOJIb30BAaHUEM KOHIIENIUHU KECTKUX U MIATKUX Kuciaot [Iupcona. Peakiuu runponusa conen —
mporecc OOpaTHBI peaknuu HEeWTpadu3alud. YPaBHEHUS THUIAPOJIW3a B HOHHOM U
MosiekysispHoM  Buzae. DakTopbl, BiusOIME HaA Ipolecc Tuapoiusza. Tepmuueckas
YCTOMYMBOCTH COJiell. XMMHUUYECKHE CBOMCTBA COJiel. XMMHYECKHUE CBOWMCTBA COJIEH, TOJIyUEHHE,
MIPUMEHEHUE.

7. KoMmnuaexkcHble cOeIMHEHUA.

Teopust kpucrammyeckoro mnois. [I[poyHOCTh CBA3M, MarHUTHBIE CBOMCTBA M OKpACKa
KOMIUIEKCOB. TepMoanHaMuyecKkass U KHHETHYECKash YCTOMYMBOCTh KOMIUIEKCHBIX COEIUHEHHMI.
[TonsTHsI TAOUIEHOCTA U MHEPTHOCTH KOMIUIEKCHBIX COSIMHECHUN.

8. 3akJg04YeHne



Posb meproanyueckoro 3akoHa B HEOPraHM4eCKOM XUMHUH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

N3ydyeHne TEOpEeTHMUECKOro MaTepuana OCYLIECTBIISETCS C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB O0yUEHUS TP HEMOCPEJACTBEHHOM MPOYTEHUH JAHHOTO MaTepralia JEKTOPOM.

Jlis  OLIEHKM OCBOEGHHS TEOPETHUECKOT0 Marepualia CTYACHTaMH HCHOJIb3YIOTCS
TPaJMLMOHHBIE THUCHBMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEpOnpUATUsa (KOJUIOKBHYMBI,

KOHTPOJIbHBIE PaOOTHI).

7. NIEPEYEHb YYEBHO-METOJJUYECKOI'O OBECIIEYEHUA J1JIA
CAMOCTOSTEJBHOMN PABOTHI OB YUAIOIINXCS IO JUCHUILINHE

CamocrosTenpHas pa60Ta CTYACHTOB II0O KYPCY IIpU3BdHAa HC TOJIBKO 3aKpCIUIATL U
yFJIy6JI$ITI) 3HAHUA, ITOJTYUYCHHBIC HAa aYJUTOPHBIX 3aHATHUAX, HO U CII0COOCTBOBATH Pa3BUTHIO Y

CTYACHTOB TBOPYCCKUX HABBIKOB, MHUIIUATHBbLI, YMCHHIO OPTraHU30BaTh CBOC BPCMAI.

[Ipy BBIMOJIHEHWH IUIAaHA CaMOCTOSITENIbHOM pabOThl CTYAEHTY HEOOXOAMMO U3YYUTh
TEOPETUYECKUI MaTepuall, He TOJIbKO B Yy4eOHHMKaX M Y4eOHBIX MOCOOMAX, YKa3aHHBIX B
O6ubnuorpaguueckux CHUCKaX, HO M TMO3HAKOMHUTHCA C MNYOJMKALUAMU B TMEPUOAUYECKHX

U3gaHusaXx.

JlexumoHHble 3aHATUS TOpoBoaiTca | pa3 B Henmeno B oObemMe 2 4acoB U 2 4acoB
NPaKTUYECKUX 3aHATHHA B mIeCTOM ydeOHOM cemectpe. [locie okoHUaHUS M3y4eHHs KaKIOW

TEMBI CTYJIEHTBI IPOXOJAT cobece0BaHUe, TECTOBBIA KOHTPOJIb.
7.1. [lepeueHb-yueOHO-METOUUECKOTO 00ecTiedeHHsl sl 00yHaroIUXCsl 0 JUCIUILIUHE:

1. JlecuuxoBuu A.U., Kpacunkuii B.A. 136panHbIe r1aBbl HEOPraHUYECKOW XUMHH.
—Ma=.: BI'Y, 2006. 118 c.

2. Ipaiisep ., Otkunc [1. Heoprannyeckas xumus. B 2-x T. M.:Mup, 2004,T.1.
679 c.

3. lpaiisep /., Itkunc I1. Heopranmueckast xumust. B 2-x T. M.:Mup, 2004,T.2. .
486 c.

7.2. Yxazanus 11 00y4aromuxcs 0 OCBOCHUIO TUCITUTLUTHHBI

Taoauna 7.1.
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Yernue yacoe
paszoena
1.
Beenenune. XuMuyeckas CUCTEMATUKA U cobecenoBanue,
1 TECTOBLIN
HOMCHKJIATypa KOHTPOJIb
2. Ilepnonrueckuil 3aKOH U IIEPUOAUYECKAs CUCTEMA cobecenoBaHue,
1 .
2 xumudeckux dinementoB .M. MenaeneeBa TECTOBBIN
. KOHTHOTIR
3 THIBI XUMHUYECKHUX CBSI3€H U 0COOEHHOCTH UX CobecenoBanue,
2 TECTOBLIA KOH-
oOpaszoBaHHs TPOIIb
4, CobecenoBanue,
CtpoeHue U CBOMCTBA HEOPTaHUYECKUX COCTMHCHHUI 2 TECTOBBIA KOH-
TPOIb
cobeceoBaHueE,
3. I'uapoxcunbl. OCHOBHBIC, aM(OTEPHBIC, KMCIOTHBIC 1 TECTOBLIH KOH-
TPOIb
6. cobecenoBaHue,
Comu. Kucnsie, cpeiHie, OCHOBHBIE 2 TECTOBBIN
KOHTPOJIb
7. cobeceloBanue,
KomitekcHble coeInHEeHNS 2 TeCTOBLIM
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1

Tema:

1.

IMPOMEXKYTOYHOM ATTECTAIIUA
Bonpocwt ona covecedosanusn
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHX COeTUHEHHI»

Kakune 6unapHbie COeTMHEHHUS HA3BIBAIOT OKCHUAAMH? YKaXUTE BOZMOXKHBIE CIIOCOOBI UX
MOJYyYEHHUSI.

Ha yem ocHOBaHa knaccuduKkanys OKCUAOB Ha: a) HecolleoOpa3yrolIue u coieodpa-
3ytolue; 0) KUCIOTHBIE, OCHOBHBIE U TIPOSBISIONINE KUCIOTHO-OCHOBHYIO
JIBOMCTBEHHOCTh? Kakue peakuinu xapakTepHbl ISl OKCUAOB KaXA0W U3 3TUX TpynHn?
[IpuBeauTe MpUMEPHI OKCHUOB, KOTOPHIE MPU B3aUMOCHCTBUHU C BOAON 00pa3yroT JIBe
kuciothl. Kak B3aumozeiictBytot ¢ pactBopom Ca(OH), okcuabt N2Os, NoO3 1 NO,?
B ueM mposiBisieTcst KUCIOTHAS TPUPOJIA TEX OKCUIOB, KOTOPHIE C BOJION HEMOCPECT-
BEHHO HE B3aMMOJICUCTBYIOT?

HazoBute 0CHOBHBIE OKCH/IBI, HEMTOCPEACTBEHHO B3aMMOEHCTBYIOIME ¢ BO0M. Ha-
MULIUTE YPAaBHEHUSI COOTBETCTBYIOLIUX PEAKIUH.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kakwue no xapakrepy okcuibl 00pa3yloT HEMETAJUIbl U METAJUIbI B PA3HBIX CTEMEHSX
okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cr03, CrOs.

Y Kakoro u3 AByX OKCH/IOB OCHOBHBIE CBOMCTBa BhIpaykeHbI cuibHee: FeO wm Fe,Og;
SnO ui SNO»; ZnO wnu CdO; SNO unu PO; BbO wim CaO; As,03 wim BirO3?

B kakux cinydasx 1Ba OKCHJIa MOTYT B3aUMOJIEHCTBOBATH JIPYT C IPYTrOM U KaKue CO-
€AMHEHHUS [IPH 3TOM 00pazyroTcs?

Kakue okcupl 1 Ha KAKOM OCHOBAaHUH MOT'YT ObITh OTHECEHBI TAKXKe U K KJIAcCy coeit?
[TpuBenuTe COOTBETCTBYIOIINUE TPUMEPHI.

DopmynaMHu KaKUX COJe MOXKeT ObITh (hOpMaIbHO BBIPAXKEH COCTaB TAKUX MUHEPAJIOB,
KaK LIIUHENN, TayCMaHuT, MarHeTutT? K kakoMy Kiaccy cieyeT OTHECTH 3TU
coelMHeHus?

Kak monyunts okcuasl CuO, CO,, SO,, P20s, FepO3, MgO 13 mpocThIX U CIIOKHBIX
BEIIECTB?

[TomyuuTe MO ABa OKCHUJIA U3 PA3IUYHBIX HCXOIHBIX BEIIECTB: a) KUCIOT, 0) OCHOBaHUH,
B) COJICH.

Kakoii okcua MOKHO TOTYYUTh U3 Kax a0l KucioTsl cienyromero psaa: HCIO,,
H2M004, HzCF207?

Kak momy4ynth OKCHII IIMHKA U3: a) MeTauia, 0) muHepasnoB ranmest ZNCO3 1 IMHKOBOM
obmanku ZnS?

UYepes kakoi MPOMEKYTOUHBIN ITPOAYKT, JIETKO pa3Jlaratoluics P HarPEBAHMH,
MO’KHO MOJIYYUTh OKCUJ MeTajuia u3 ero conu? Ilokaxure 3To Ha mpuMmepax:
FeCl3—Fe;03; A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO 117151
OJIHOTO U TOTO K€ JIEMEHTA U3 OJHOTO OKCHJIA TIOJTYYUTh IPYrOM.

Kakue conm Ha3pIBatoT rugpokcocosisiMu? Kak ux MOXKHO MOJIYYUTh, €CIIA UCXOIHBIM
BEIIIECTBOM SIBJISIETCS THAPOKCH WK coJtb, Harmpumep MN(OH), u Fey(SO4)3?
Hanummre rpaduueckue Gpopmyisl: runpokcodpomuia Mapranmna (11);
TUIPOKCOKapOOHAaTa MarHus; THAPOKCOHUTPATA ATFOMUHUS; TpUruapokcodocdara
KaJIbIIHS.

B uem ruapokcocoau nposiBIIsSIFOT CXO/ACTBO: C OCHOBaHUSIMH, ¢ consiMu? [lokaxkure 310
YPaBHEHHUSIMUA COOTBETCTBYIOIINX PEaKIINH.

[TpuBeauTe IPUMEPHI IEMEHTOB, KOTOPhIE BMECTO THAPOKCOCOIIEH 00pa3yloT OKCOCOIH.
3a cuer yero 31o npoucxoaut? Hanmummure rpadpudeckue GopMysbl: XIopuaa
okcocypbMbI(1LD); cynabdara okcoTHTaHa; XI0pHUIa JUOKCOYpaHa.

[TpuBeauTe IpUMeEp KUCIOT, OCHOBAHUN U COJIEH, U3 KOTOPBIX HEJB3sI TOJyUYUTh THAPO- U
TUAPOKCOCOIIH.

Kak MOXHO OCYIIECTBUTH CIIEAYIOIIME TEPEXO/bI B IPSIMOM M 0OpaTHOM HaIPaBJICHUU:
KHCJI0Ta —THAPOCOJIb —CPEIHSS COJIb —THUAPOKCOCOIb — TUAPOKCUAA OKCU?
Hanummure ypaBHeHUs peakiiyii, KOTOpbIE MOCIEA0BATEIHHO IPOTEKAIOT MIPH MOCTE-
nenHoM jobasiennn: 8) NaOH k pactBopy ruapocynbdara muHKa; 0) KUCIOTHI K
pacTBOpy aTrOMUHATA KaJIHS.

Kakumu 1Bymst crioco6aMu MOXKHO MOJIYYUTh: ) Cylb()UI MEIU U3 METAIUTMYECKON
Mean; 0) XJIOPUI aTFOMUHUS U3 METATTHYECKOTO ATFOMUHHUS?

Hanummre ypaBHeHUs peakiyii, Mpy MOMOIIY KOTOPBIX MepeUrcIeHHbIE HUXKE COJN
MoryT ObITh TiepeBeieHsl B cpeanue: (CUOH),SO4, Ca(HCO3),, [AI(OH),]2SOq,
Crz(OH)4SO4.



Tema:

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

«Crtpoenue aroma. [lepuoguveckuii 3aKOH M MEPUOIMYECKAS CHCTEMA XUMUYECKUX
j1emeHTOB /.. MeHaeneeBay

YTo Ha3BIBAIOT PUHIUIIOM HEONIPEAEICHHOCTH U COOTHOLICHUEM HEONPEACIEHHOCTH?
[TpuMeHHMO JI IOHATHE TPACKTOPHUM IBIKEHHS K MUKpodacThaMm? YeM 310 onpene-
JSETCS U KAKOE MOHATHE €ro 3aMEHSAET?

3 . Heonpeie1€HHOCTD MOJI0KEHUS 3JIEKTPOHA PABHA:

a) 10™° u; 6) 1 cm. Kaxoii Gy/1eT pH 5TOM HEOPEICICHHOCTh B HMITYJIbCE I
CKOpOCTH?

HeonpeneneHHOCTh B CKOPOCTH JIEKTPOHA paBHA 10® cm/c. Haiigure COOTBETCTBYIOLIYIO
HEOIPEIEIEHHOCTD B MIOJIOKEHUU 3JIEKTPOHA.

[TorpemHocTs B oIpeieIeHUuH M0JI0KEHHs 31eKTpoHa paBHa: a) 0,5 cm; 6) 0,05 Hm.
Kakoii Oyner nmpu 3TOM NOTrpemHocTs B OnpeeneHu ckopoctu? Jlis BToporo ciydas
cpaBHuTE AV, BBIPQXKEHHYIO B KM/C, CO CKOPOCTBIO JABUXKEHHSI SJIEKTPOHA I10 EPBOH
opbute bopa.

CKOpOCTh JBM)KEHUS JIEKTPOHA TI0 TIEpBOM OOpOBCKOi opouTe paBHa 2187 km/c. Eciu
MOTPEIIHOCTD B OIIPENIEIIEHUN CKOPOCTH paBHA | KM/C, TO KaKoii OyZeT pu 3TOM
HOTPELIHOCTh B OIPEEIEHNN KOOpAUHAThI? CpaBHUTE €€ CO 3HAUEHHUEM pajinyca
OpOUTBHL.

CBeT UMeeT IBOMCTBEHHYIO TPUPOY, IIOATOMY dHEPTHUs (POTOHA MOXKET OBITH BRIpAKEHA
nByMsl ypaBHeHusimu: E=hv u E=mc’. Haiinure orcroa B3auMOCBA3b MEXKY JJIMHOU
BOJIHBI, CKOPOCTBIO CBeTa M Maccoit ¢poroHa. [TonyunTe ypaBuenue ne bpoiins, 3ameHuB
¢doroH 1100011 Mukpouactuneil. [Touemy KopnycKyasspHO-BOIHOBOM Jyannu3M CBOMCTBEH
TOJIBKO MUKpOYacTHIIaM?

Kakoe skcnieprMeHTanbHOE OITBEPKICHUE HAllIa TUI0TEe3a /e Bpoiist o BOTHOBBIX
CBOICTBaX MUKpPOYACTHUIL?

Uemy paBHa neOpoiisieBcKast IIMHa BOJIHBI AJIEKTPOHA, ABMXKYIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

Yemy paBHa Mmacca (poToHa kpacHOro cera (X=648 um)? CpaBHUTE ee ¢ Maccoi
snekTpona (9,11- 108 r).

Yemy paBeH umnynbsc GoToHa 1ist cBeTa ¢ A=485 HM?

Oueprus GpoToHa paBHa 5 107 JIx. Haiinure [uiMHy BOJTHBI 3TOTO U3ilydeHus. Uemy
paBHBI JUIMHA BOJIHBI, Macca U UMITYJIbC Uit poTOHA ¢ 3Heprueit 6,7 2B?

Ecnu aTtom renus umeet snepruto 0,04 5B (3HEeprus TemnaoBoro IBUKEHUS IPH KOM-
HATHOW TemIepaType), TO Kakoil Oy/1eT COOTBETCTBEHHO JeOpoiiyieBCKas JUIMHA BOJIHbI?
Uto Ha3bIBalOT 3HEpruei nonn3annun? Kakasi BeITM4nHa UMEET C HEW OJUHAKOBOE UM -
cl0BO€ 3HaueHne? B Kakux eMHMIIAX OHU U3MEPSIOTCS?

YeMy paBHO YHCIIO BCEX BO3MOYKHBIX MOHU3ALMOHHBIX IOTEHIIMAIIOB JIJIs1 IAaHHOTO aToMa
U YTO SIBJISIETCS MPUYMHON yBETUUEHUS UX 3HauUeHH B psny: 11<Ix<ls...?

Kak 3aBucuT BelMuMHA MOHU3ALMOHHOIO IOTEHIIMAJIa OT 3HAUYEHUS AJIs DJIEKTPOHA
IJIABHOTO KBAHTOBOT'O YMCJIA M YEM 3Ta 3aBUCUMOCTh 00yCIIOBiIEeHA?

Kak MOXHO IO 9KCIIEpUMEHTAIILHO HaliICHHBIM HOHU3AILIMOHHBIM ITIOTCHIIMAIAM YC-
TaHOBUTb HAJIMYHUE B ATOME MIEKTPOHHBIX CJIOEB U YUCIIO 2JICKTPOHOB, KOTOPBIE OHU
conepxat? [Tokaxxure 3TO, OJIB3ysICh 3HAYCHUSMH ITUX BEIUYHH 17151 Oepuiuust: 11=9,3;
1,=18,2; 1;=153,7 u 1,==217 3B.



20.

21.

22.

23.

24,

25.

Tema:

Kax 10mKHBI OTAMYATHCS IPYT OT JIpyra MOHU3AIMOHHBIE TTOTCHIIMAIIBI aTOMOB: a)
HATpHS U XJIopa, 0) KaJaus U KPUIITOHA, B) OepruLiust u 6apus?

UTo HA3BIBAIOT CPOJICTBOM aTOMa K IEKTPOoHY? JIJis KAaKUX 3JIEMEHTOB 3Ta BETUYMHA
UMeEET HauOOoJIbIIIee MOJIOKUTEITFHOE 3HAYCHUE U [T KAaKUX OTPUIIATEIIbHOE 3HAYCHUE?
Kakue sxcriepuMeHTalIbHbIE TaHHBIEC YKA3bIBAIOT HA HEBO3MOXKHOCTh CYIIECTBOBAHUS
MHOTO3apSITHBIX MPOCTHIX HOHOB?

Kakoii BBIBOJ MOKHO clieaTh O CBOMCTBAX 3JEMEHTA IO 3HAYEHHIO JIJI1 HEr0 MOHHU-
3aIIMOHHOTO MMOTEHITAIA B CPOJICTBA K JICKTPOHY?

UYTto Ha3BIBAOT a0COTIOTHON M OTHOCHUTEIBHOM JIEKTPOOTPpHUIIATENbHOCTHIO? Kak 1o
3HAYEHUIO ITOM BEJIMUYMHBI MOXKHO, CYJUTh O HAMPABIEHUHU CMEILICHUS SJICKTPOHHOM
IUIOTHOCTH NIPU 00pa30BaHUU CBS3EH?

UTo Ha3BIBAIOT CTEMEHBIO OKUCIICHHS 2JIEMEHTA U YeMY paBHA X 00Ias cymma B
MOJIEKYJIE€ U HOHE?

[Tpu BBICOKMX MJIM HU3KUX 3HAYCHUSAX CTCTIICHb OKUCIICHHS DJIEMEHTA MOXET OBITh paBHA
3apsiy ero cB0OOOJHOTO MPOCTOro HOHA?

«XuMHYeCKas CBA3bY»

Memoo eanenmmnuvix cxem.

1.

MosxeT 11 JyTiHa CBSI3M OBITh pABHOM CyMMeE PaJIiyCOB JBYX aTOMOB, KOTOpEIE €€ 00-
pasytot? [lokaxkure u 00OBSICHHTE Ha TipuMepe MoIeKyibl Hy, 3Has, uto r/H/=0,053HM, a
d/H- H/=0,074uMm.

Beruucnute snepruto ¢ -cBsizu C-C, ecnu crangapTHas Teriota oopazosanust C-H u3
razo00pa3HbIX yriepoja u Bojopoja paBHa -2815 kJ[>x/mMomnsb, a sneprus o-csizu C-H
paBHa - 411,3 x/[x/mMorb.

Oueprus quccounanuu HJ pasaa 298,4 k/[x/mMons. MoxHo i1 paznoxuts HI Ha a1e-
MEHTBI IPU 00JTy4YEHUH YIbTPa()UOIETOBBIM CBETOM A = 2:100 m? Kakyto sHepruro
HAJI0 3aTPATHTh, 4TGB! Pasnoxkuth 5107 1 HI?

[Touemy MakcuMalibHasi KOBaJEHTHOCTh ocopa MOKET ObITH paBHOM MSTH, a y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

B pamxkax teopun BC 00bsICHUTD, TOUEMY y OOJIBITMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BAJICHTHOCTBIO €€ 3HAUCHHS pa3InyaroTcs Ha 27

J17s KaKuX 3JIEMEHTOB, HMEIOIIHMX 3JIEKTPOHHBIC KOH(UTYPAI[MK BHEIIIHETO CJIOSI aTOMa
2.2 2204 £2 1 < N

3s% p?, 4s? p*, 55°p°, 65! p° xapakTepHbI [epeMeHHAs YETHAs U [IePEMEHHAsT HeuSTHas

BAJICHTHOCTH?

Ha ocHoBaHuuM pa3HOCTH 3JIEKTPOOTPULIATEILHOCTH aTOMOB 3JIEMEHTOB YKAXUTE, KaK
WU3MEHSIETCS CTENEHb NOHHOCTH cBs3H B coequuenusx HF, HCI, HBr, HJ?

PaccuuTaiite 3 pexTHBHBIE 3apsabl ATOMOB BOJOPOJa U XJIopa, 00pa3yonIux KoBa-
JIEHTHYIO HOJIIPHYIO CBA3b, €CIIU U3y MONIEKYIBI HC1 paBen 3,410 Kim, a umma
ces3u H- C1 pasna 1,27107%0 w.
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13.

14.

15.

16.
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18.
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23.

Kak  MOXHO OOBSCHHUTH, YTO aMMHAK M TPH(TOPUI a30Ta, UMEIOLINE OTMHAKOBYIO ITH-
paMuIabHYI0 (POPMY U COACPIKAIIIE aTOMBI JIEMEHTOB C IIPUMEPHO OJIMHAKOBBIM
pa3IMuUeM B 3JICKTPOOTPULIATEIIBHOCTH, CYIIIECTBEHHO Pa3IMYatOTCs 10 BEITUIHHE
munonsHeX MoMentoB:  p (NH3) = 0,49 « 10 Kim, u(NF3)=0,07-10"%° Kir- m?

Kak cornacoBaTh Manyro noJjisipHOCTh cBsizu B MoJiekyie CO (i = 3,33 103 Kinm) co
3HaunTeNbHbIM paziauureM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Juuna cBsizu H-F pasua 0,092 HMm, a mossspHOCTh coctanisiet 45%. Haiiaure w/H-F/.
Y CTaHOBUTD MPOCTPAHCTBEHHYIO CTPYKTYPY CIACIYIOLIMX MOJICKYIT:

COS, COCl,, CF4, SiFg;
NHs, NO,, PH?, PO,%;
HzS, SC|2, SF4, SOZFZ;
Cl,0, ClO;™ ClO, ~, JOg™.

[Toxaxkute BIUSHUE HETIOAENEHHBIX 2NeKTpoHHbIX nap /HII/ nHa popmy monekyn BrFs,
SF4, JCl; ", JFs. IIpeackakute /9KBaTOpUAIbHOE WK aKcHalbHOe/ pacmoioxenue HIT.

Memoo monexynapuslx opoumaeil.

Kak Ha ocHoBe Teopuu MO onpenenstoT KpaTHOCTh CBSI3U MEXKIY ABYMsI aTOMaMu?
[TpuBeauTe npumepsl.

Kax Teopust MO 00bsicHsIET HEBO3MOKHOCTH 00pa3zoBaHust MoJiekyn Hey, Bey, Nes.

Kax Teopust MO o0bsicusieT: a)auamaraetusm Mosiekyi No, Fo; 6) mapamarnetusm By
02.

CocraButh dHepreTideckyio auarpammy MO gactury NO*, NO u NO™ 1 cpaBHHTE HX
KpaTHOCTh U E¢;?

CocraButb 3Hepretudeckyro quarpammy MO u AO mosekynsl LiH Kakue opoutanu B
HEH SIBJISIIOTCS CBSI3BIBAIOLINMHU, a KAKHE HECBSI3bIBAIOIIUMH 7

VY kakoii monekynbl Ny umu CO 6osbliiie 3Heprus TUCCOUaun?

OOBscHUTE, TOYEMY OTPBIB OJTHOTO JIEKTPOHA OT MosieKyibl CO MpUBOJUT K ocnad-
JICHUIO CBSI3U , a 0T MoJekyinbl NO™ k e€ ynpouHeHuto ?

Hounnas cease.

Temneparypa miasnenus CaC1,=780°C, CdCIl,=560°Q paxuyc Ca pasen 0,104 M,
Cd—0,09 uM. OOBACHUTH pa3IUUne TEMIIEPATYP MIABICHUSL.

[Tpu nepexoxe ot CSF k CsJ Temmieparypa miaBieHUs] KPUCTAIUIOB YMEHBIIIACTCS.
OO0bsicHUTH HAOJIOTaEMBII XO1 U3MEHEHHS TEMIIEpaTyphl TIaBICHUS.

OO0BsicHUTH HEYCTOMUMBOCTB THAPOKcHI0B Meau (1) u cepedpa (I).



24.

25.

26.

217.

28.

OOBSCHUTD C TTO3UILIUNA MPEACTABICHUH O MOJSPHU3AIMA HOHOB MEHBIITYIO YCTOHYMBOCTh
AuCl; B cpaBuenuu ¢ AuCl.

K>COj3 mumaButcs ipu 890°C 6e3 paznoxenus, AQ,CO3 pazmaraercs yxe rpu 220°C.
OOBSICHUTH yKa3aHHOE pa3INyue.

BaCl, B BogHBIX pacTBOpax auccoruupyer noiaHocteio, a HYCl, mourn He aucco-
nuupyet. OOBSCHUTE ATO pa3Inyue B CBOMCTBAX COJICH.

YTo Ha3bIBAOT JTOTOJHUTEIBHBIM MOJIIPU3ANUOHHBIM 3P PekToM? OOBACHUTH, KaK €ro
2+ .

Hajuuue B coequHenusx HY™ nemaer okcun HQO menee ycroiumBbiM, ueM okcua ZnO,

HECMOTPS Ha OOJIBIINI paJMyCc HOHA PTYTH.

Kakoe coenunenue repmuuecku 6onee ycroitunso: a) PbCO3; u CaCOs, 6) HQCls u
PbCly, B) FeCls u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Mesrcmonekynaprnoe 3aumooeiicmeue.

29.

30.

31.

32.

Tema:

UeM 00BsICHSETCS Pa3HOCTh TeMIepaTyp KumeHus azora (-195,8°C), kuciopona (-
183°C) u ¢propa (-187,9°C)? [loueMy HAMHOTO OTIMYAETCS OT HUX TEMIIEpaTypa
kurnenus xyopa (-34°C)?

YeM 0OBSICHUTH Pa3HYIO SHEPTHIO BOJAOPOIHBIX CBSI3EH.

Kak n MMo4YeMy U3MCHACMCS arp€raTHOC COCTOAHUE NPOCTHIX BCUICCTB IIPU KOMHATHOU
TeMIiepatype B psany grop-iioa. Kakoe arperatHoe coCcTOosIHUE TOKEH UMETh acTat?

Uem 00BACHUTD, YTO TEMIIEpATYPa TJIABJICHHUS BOBI 3HAUYUTEIHHO BBIIIE TEMIIEPATYPHI
maBieHus: Gpropoogopoaa (-83°C), XOTs TUTIOIBHBIA MOMEHT MOJIEKYJTBI BOJIBI

-2 -2
(0,61-10 S Ki-m) mensbiie, uem monexynst HF (0,636-10 ’ Ki-m).

«CTpOCHI/Ie H CBOHCTBAa KOMILIEKCHBIX COeAMHEHMII
Kakue COCIMHCHUA MOXHO OTHECTHU K KOMILIICKCHBIM?

[Tonb3ysich MONOKEHUSIMU KOOPAHMHALIMOHHON TeopuH BepHepa naiite onpeneneHus
CIIETYIOIIUM MOHITHIM: a) KOMIUIEKCO00Opa3oBaTelb, 0) JUTaH/bl, B) KOOPAWHAIMOHHOE
YHCII0 KOMILJIEKCOOOpa3oBartess, I') BHYTPEHHsISI U BHEUTHSS cepa KOMIUIeKca.

Kak OIMPECACIIAIOTCA 3apa]l KOMIIJICKCHOI'O HOHA U CTCIICHb OKUCJICHUA
KOMHHCKCOO6pa3OBaTCJBI?

Kakas cBs3b MCKAY CTPOCHHUEM AaTOMOB 3JICMCHTOB U UX CIIOCOOHOCTBIO K
KOMHHCKCOO6pa3OBaHI/IIO? HpI/IBC,Z[I/ITC MPpUMEPBI TUIITMYHBIX KOMHHCKCOO6p&30B3TCJ'ICfI.

HpI/IBC,Z[I/ITC MNPUMEPBI TUIIMYHBIX JIMTAHIOB. Kakue our aHJIbl Ha3bIBAOTCA
MOHOJCHTATHBIMHU U KaKHEC HOJ'II/IIICHTaTHBIMI/I?

Kakoe BiusiHME JOKHO OKa3bIBaTh HA 3HAYEHHUE KOOPIUHALIMOHHOTO YKCIIa YBEJINYECHUE
panuyca u 3apsja: a) KoMIulekcooopasoBareds, 0) muranos? Kakum cooTHOIEHHEM
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JIBYX CHJI, ACHCTBYIOIIUX MEXY IICHTPATbHBIM aTOMOM U JIMTaHJIaMH H MEX]Ty CAMUMU
JUTaHIaMH, ONIPEACIIAECTCS KOOPAMHAIMOHHOE YUCI0?

HpI/IBeI[I/ITC IIPUMEPHI KOMITJIICKCHBIX COCHHHCHHﬁZ

C KOMIUJIEKCHBIM aHUOHOM,
C KOMIUJIEKCHBIM KaTHOHOM,
ABJISIFOLIUXCSI HEAJIEKTPOIUTAMM.
[aiiTe UM Ha3BaHHUE.

JaiiTe onpeneneHue U MPUBEAUTE MPUMEPHI OCHOBHBIX TUIIOB KOMILJIEKCHBIX
COCTUHEHUN.

YKaxxuTe OCHOBHBIC BUIbBI H30MCPHU KOMIIJIICKCHBIX COCHHHGHHﬁ. HpI/IBeI[I/ITe IIPUMCPEI.

Kak ¢ HO3HHHﬁ MECTOAAa BAJICHTHBIX cBs13ell O0OBACHUTH O6paSOBaHI/Ie CBsA3EH MCKOY
KOMHHGKCOO6paBOBaTCJICM u J'II/Il"aHI[aMI/I? Kaxkwne Op6I/ITaJ'II/I HCHTPAJIbHOI'O aTOMa MOTI'yT
OIHOBPEMCHHO y4aCTBOBATh B 06pa3013aH1/H/1 cBsa3er? Uem 310 OHpe,Z[eJ'IHCTCH?

Kakyto reomerprueckyio KOH(UTYpaIHO UMEET KOMIUIEKCHBIA MOH TP 3HAYCHUU
KOOPIMHAIIMOHHOT'O YUCIIa KOMILUIEKCcooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIINE TUIIBI THOPUANU3AMY OpOUTAIICH.

Kakue KkoMIieKCHbIe COeIMHEHNS Ha3bIBAIOTCS BHEIIHEOPOUTAILHBIMU U
BHYTPUOPOUTATIBHBIMU? UeM 00bSICHSACTCS UX pa3iIuyHas IPOYHOCTh?

[To kaKuM 3KCHEPUMEHTAIBHBIM JAHHBIM HAXOJAT YUCIIO HECIIAPEHHBIX AIEKTPOHOB B
komruiekcax? IlpuBeanure npumepsl.

Kakue KoMILIEKCHI HA3BIBAIOT BRICOKOCITMHOBLIMU M HU3KOCIIUHOBBIMHU? YKaXKHUTE
napaMeTpbl, KOTOPBIC ABJIAIOTCA IJISI HUX O6H_[I/IMI/I " pa3jInUHbIMHU.

Kakas Teopus morydniia Ha3BaHUE TCOPHH KPUCTALTUIECKOTo ToJist? YeM oTiudaercs
oHa ot Metoga BC?

Yo Takoe SHEPrysl pacUICIUICHUS] KPUCTAIUIMYECKHUM I10JIEM, OT YETO OHA 3aBUCHUT?
Kakue axTopsl onpenenstor nojoKeHue JUraija B ClieKTPOXUMUYECKOM psiLy?

Kak TKII o0bsicHsIeT 3aKOHOMEPHOCTH U3MEHEHHSI YCTOMYMBOCTH KOMIUIEKCHBIX
COeTUHEHNN?

Ucxons u3 TKII, 00bsICHUTH OKpacKy KOMIUIEKCHBIX CO€AMHEHUH.
UYro sABIIAETCS KOJIMYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTH KOMIUIEKCHBIX
HOHOB?

KakoBo cooTHOIIeHHE MEKTy O0IIeH KOHCTAaHTOM HECTOMKOCTH U KOHCTaHTaMU,
XapaKTEePU3YIOUTUMHU OTACIbHBIE CTAJNH MPOIEcca AUCCOMAINH KOMIUIEKCHOTO HOHA?

Kakoe BausiHUE OKa3bIBaeT KOMILUIEKCOOOpa30BaTellb Ha CBSA3H B KOOPIUHHUPOBAHHBIX
okosio Hero Monekynax HyO u NH3?
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[TpuBeauTe MPUMEPHI, TOKA3BIBAIOIINE BIMSHAE KOOPIMHAIIMN Ha OKHCIUTEIHHO-
BOCCTaHOBUTEIILHBIC CBOWCTBA KOMILIEKCOOOPa30BaTeIs.

CocraBbTe KOOpauHanOHHbIE (hopMmyJasl cieayrommx coeauneruii: 2NH;CI-PtCly,
K2C204 'CUC204, KC"AUC|3, 2C&(CN)2 'FE(CN)z, (NH4)4F€‘(SO4)2.

Boamsrii pactBop nepBoro nzomepa cocrasa Pt(SO,)(OH)2-4NH;3; umeer pH=7,2a 0,1 M
pactBop BToporo uzomepa - pH = 13,3 nipu 25°C. Ilo pe3ynbTaTram OmnbiTa COCTaBbTE
KOPJIMHAIMOHHBIE (OPMYITBI 000UX U30MEPOB.

«Havana XxumMmu4yecKkod TePMOIMHAMMUKI

Ha xakyio BeIM4nHy OTJIMYaeTCsl U3MEHEHHE SHTAIBIINY OT U3MEHEHUS BHYTPEHHEN
sHepruu cucteMbl? B kakux cnyuasx AH=AU u Qv=Qp?

3aBUCHT JIM U3MEHEHHE SHTAIBIIUU CUCTEMBI OT TEMIIEpaTyphl?

Kakwue cucremMbl Ha3bIBalOT KOHACHCUPOBAaHHBIMU? [louemMy A1 HUX OOBIYHO OMYCKAIOT
orpaHuYMBaroNIye ycaoBus V=CONst u p=const?

Kakoii 3aKoH sBJIsIeTCS OCHOBHBIM 3aKOHOM TepMoxumun? J[aiiTe ero ¢opMyImupoBKYy.
Ilepeuncnure ciencTBus, BoITEKaOIIME U3 3aKk0oHa ['ecca. it Kakux onpenesieHuil OHU
HCIOJIb3YIOTCSl B TEPMOXUMHUUYECKUX pacyeTax?

Cornacno npunnuny beptno (1867) xumMuueckue peakiiuu CaMOIPOU3BOJIBHO MPOTE-
KalOT B CTOPOHY BbIJICJICHUS TEIJIOTHI, T.€. B CTOPOHY YMEHBILICHUS SHTATbIUU. SBisercs
JIM 3TO MPABUJIO OOLIUM UM OTPAHUYEHHBIM?

Kakoil pyHkImeil cocTosiHUS XapaKTepU3yeTcsl TEHACHIUS CUCTEMBI K IOCTHKEHHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHAs
0ecropsII0YHOCTh paclpeleIeH s YaCTHIL?

B n3onupoBaHHOIl cucTeMe Bce caMONPOU3BOJIbHbBIE MPOIIECCH! TPOTEKAIOT B CTOPOHY
yBenuueHus oecropsaaka. Kak usmeHsieTcst mpu 3ToM 3HTpomnus?

Kak n3MeHsieTcs SHTpOIUS CUCTEMBI 3a CUET MPSIMON M 0OpaTHOM peakuuid Ipu CUHTE3e
aMMHuaka?

Kak u3meHseTcst SJHTpOIuUs CUCTEMBI C ITOBBIILIEHUEM TEMIIEPATYpPhl, B PEAKIUAX CUHTE3A
Y Pa3JIoKEHUs BEUIECTB?

Kak BnusieT Ha SHTPOIHIO CHCTEMBI 00pa30BaHUE Ta3000pa3HBIX MPOTYKTOB?

Kak u3meHsieTcst SHTpomnusi CUCTEMbI IIPU UCHIAPEHUH, KOH/IEHCAIIUH, YBEIIMUYEHUN
naBiieHust, (ha30BbIX Mepexoaax?

[Touemy npu MiIaBIECHUH BEILLIECTBA TEMIIEpATypa OCTaeTCs MOCTOSHHOM HECMOTpS Ha TO,
YTO B ATO BpeMs TEIJIOTA K CUCTEME MOABOIUTCS?

Kakumu oJHOBpeMeHHO AeWCTBYIOIUMH (DaKTOpaMu OnpeensieTcs HalpaBIeHHOCTh
XUMHUYECKOTO Ipoiiecca?

Kakyro TeHIEHINIO CUCTEMBI BBIPA)KAET: a) SHTAIBIUIHBIN (akTop, 6) SHTPONHIHBIH
daxTop? Kakast pyHKIMS COCTOSIHUSA CUCTEMBI JaeT KOJTUYECTBEHHYIO XapaKTEPUCTUKY
OJIHOBPEMEHHOTO BJIMSIHUSI TOTO U Jipyroro ¢akropa? Kakum ypaBHEHHEM 3TO
BBIpa)KaeTcs?

Yro HasbIBaroT sHeprueii ['n66ca? Kakum 00pa3zoM usmeHeHne 310 BearnduHbl (AG)
YKa3bIBaeT Ha TEPMOJUHAMHUECKYIO BOZMOKHOCTh HJIM HEBO3MOKHOCTD
CaMOIIPOU3BOJIBHOTO NpoTekanus npouecca? Kakoe 3Hauenne AG onpeznenser
PaBHOBECHOE COCTOSIHUE CUCTEMBI?



17.

18.

19.

20.

21.

22.

23.

24,

Tema:

[Tpu xakom cootHomennn AH u TAS: a) cuctema HaXoIUTCs B paBHOBECHUH, 0) XU-
MUYECKHH IPOLECC HAIIPABIIEH B CTOPOHY AK30TEPMUUYECKON UIIU SHIAOTEPMUYECKON
peakuuu?

UeM 00BSICHSETCS BOZMOKHOCTh JHIOTEPMUIECKIX PEAKIUI U ITOYEeMy OHA BO3PACTAET C
YBEJIMUEHUEM TeMITepaTyphi?

DOHTaIbIUIHBIM I SHTPOMHUIHBIM (PaKTOPOM OIpeIesieTCs] HallpaBIeHUe XUMHUUYECKUX
peaxkuuil Npyu o4YeHb HU3KUX TeMIiepaTypax?

[Touemy npu HU3KUX TeMIIEpaTypax U B KOHJIEHCUPOBAHHBIX CUCTEMAX BO3MOKHOCTb
MPOTEKaHUs PEaKIMil onpeenseTcs B OCHOBHOM ToibKko 3HakoM AH? Cornacyercs iu
3TO ¢ npuHuunom beprio?

Bo3MoxHO 111 caMOTIPOU3BOIHHOE IPOTEKAHUE TPSMOU pEaKIIUU, €CIIU TPU TOJI0KHU-
TeJIbHOM 3HaYeHuu AS: a) AH>0, 6) |AH|>|TAS|?

CranpaptHas teriora oopasoanusi NH; u PH; paBua coorBerctBenno —46,2 u +5,0
k/[x/mMomnb. Kakoii crnenyet cienarh BBIBOJ U3 9TUX JIaHHBIX 00 OTHOCUTEIBHOM yCTONYH-
BocTH Mosiekyn NH; u PH3?

[Tpu cxxuranuu rpadura odpazopaics okcua yriaepoaa (IV) maccoii 8,86 r. Beruucnure
terioTy oopaszoBanusi CO;, u3 anemenToB. TemnoBoit apdext peakuuu AH= -79,2 kI x.
CrannaprHas Teruiota oopaszosanust MgO (k) u CO; () cooTBeTcTBeHHO paBHa — 601,8
u —393,5 xJIx/monb. Terora pasznoxenuss MgCO3; na MgO u CO, AH=+100,7
k/[x/Monb. Vicrionb3ys 9TH JaHHbBIE, HalauTe TeruioTy obpa3zoBanus MgCO; u3
HIIEMEHTOB.

«KHHeTHKA H MeXaHU3M XHMHYECKHX peammﬁ»

Peaknus unet no ypaBaenuto 4NH3z +50,=4NO+6H,0. Kak n3mMeHuTCst CKOpOCTh pe-
aKIIMHY, €CJIM YBEJIMYUTD JJaBJIeHNE B 2 pa3a’?

Peaxmus mexny BemiectBamMu A u B Belpakaetcs ypaBHeHueM 2A+B=2C. HauanbHas
KOHIIEHTpaIus BemecTtsa A pasna 0,3 Mo/, a Bemectsa B — 0,5 monw/n. Koncranra
CKOPOCTH peakiuy pasra 0,8 1°/Monb’MuH . PaccunTaiiTe HaYaIbHYIO CKOPOCTB TPSIMON
PEaKIMH U CKOPOCTH 110 HCTEUEHUH HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAIUS
BemecTsa A ymenpmaercs Ha 0,1 Moutb.

Pasnoxxenne N,O Ha MOBEpXHOCTH 30JI0Ta MPH BBICOKHUX TEMITEpaTypax MpOTEKaeT 10
ypaBHeHH0: 2N20=2N,+0, KoHcTaHTa CKOPOCTH JTAHHOH peakiuy paBHA 5-10™
a/monemuH nipu 1173 K. Hauaneaas konuentparnus N,O 3,2 mons/n. Onpeaenure
CKOPOCTh peaKIMU MIPH 3aJaHHOW TeMIIepaType B HaYaIbHbII MOMEHT U B TOT MOMEHT,
korna paznoxures 25 % NO.

Peakuus unet no ypasaenuto 2NO+0,=2NO,. HauanbHble KOHIIGHTpAlLlUU pearu-
pyronux Bemect 0buH (M0Jb/11): C(NO)=0,8; C(02) =0,6. Kak u3MeHUTCS CKOPOCTH
pEaKIMHU, eCIIM KOHIIEHTPALUIO KUCIOpoia YBETUYUTH 10 0,9 MOJIb/J, a KOHLIEHTPALHIO
oKcuIa a3ora 1o 1,2 Moab/n?

Jlokaxkure, 4TO peakuys B3aUMOJEHCTBYS MyPaBbHUHOTO ajlbAETUAA U IEPOKCUIA BO-
J0pojia ¢ 00pa3oBaHHEM MYPaBbHHOM KHCIOTHI U BOJBI SIBJISIETCS pEaKIieil BTOpOro
NOpsIJIKa, €CIIM Yepe3 2 4 Mocie Hayalla peakius 3asepiumiach Ha 50 %, a uepes 2 4 40
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MUH KOHIICHTpaIlUs MypaBbUHON KHCIIOTHI cTana 0,285 monb/n. Ucxomnabie
kouneHTpanuu HCOH u H,0, onunakoBs! u paBHbI 0,50 MOJIB/I1.

PaccuuTaiiTe KOHCTAaHTY CKOPOCTH PEaKIIUU TIEPBOTO MOPSIKA, YUUTHIBAs, YTO 3a 25 MUH
peakuus npoxoauT Ha 25 %, T. . mpopearupoBaia YeTBepTasi 4acTh BEIIECTB.

5 1
KoHcraHTa ckopocTH peakiuu repBoro nopsiaka passa 2,5-10™ ¢ Kakoe konndecTBo
OCTaHeTCsl HerpopearnpoBaBuM yepe3 10 4 nocine Havyasna peakuuu? HavdanpHas
KOHIIGHTpaLus paBHa 1 MOJIB/1I.

CKoJbKO BpeMEHU HE00X0IUMO ISl MPoXokaeHus Ha 60 % peakiuu BTOPOro Nopsiaka,
€CJIM MpHU TOH ke Temreparype 3a 20 muH peakuus nporekaer Ha 30%? HauanbHbie
KOHIICHTPAIIUU UCXOHBIX BEIICCTB OJMHAKOBBI U PABHBI 2 MOJIB/I.

KoncranTta ckopoct HeKoTopou peakuuu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Haiinure TemnepaTypHbiid KO3(h(OUIHUEHT CKOPOCTU PEAKIUH.

Bo ckonbko pa3 yBeTHUHTCS CKOPOCTh pacTBOpeHHUs xxene3a B 5 %-noit HC1 npu mo-
BBIIICHUU TeMIepaTypsl Ha 32°, eclii TeMIepaTypHbIi kK03 pULIMEeHT CKOpoCcTH
pacTBOpeHUs paBeH 2,87

[Tpu 393 K peaxuus 3akanunBaercs 3a 18 MmuH. Uepes CKOJIBKO BPEMEHHU 3Ta PEAKIUs

3akoHuuTcs npu 453 K, ecnu remneparypHblil Ko3)PHUIMEHT CKOPOCTH peaklii PaBeH
3?

Omnpenenure TeMnepaTypHbii KO3()PUIMEHT CKOPOCTH peaKu, €CIU MPU TOHUKEHUN
TEMIEPATYpBbl, Ha 45° peakuus 3aMeUInIach B 25 pas.

KoHcTaHThl ckopocTH peakiuu nepBoro nopsjaxa npu 288 u 325 K cooTBeTCTBEHHO
pPaBHBI 2102 1 0,38 ¢*. Kakossr TeMIepaTypHbId KOAPPHUIUEHT CKOPOCTH ITON peaKIiuu
Y KOHCTAaHTa CKOPOCTH 3TOM peakuuu npu temneparype 303 K?

IIpn HEKOTOPOH TEMIIEpaType KOHCTAHTA PABHOBECUS TEPMUYECKOMN THCCOLUALIAN
N204=2NO,; K=0,26. PaBHoBecHas konuentpauus NO; paBna 0,28 Monb/n. Beruucnure
pPaBHOBECHYIO U TIepBoHavaNbHYI0 KoHIeHTparuu NoO,4. Kakas maccoBast nons B %
ATOTO BEIECTBA MPOIUCCOIMUPOBANIa K MOMEHTY YCTAaHOBIICHUSI PABHOBECHSI?

[1pu cunTe3e pocrena umeer Mecto papHoBecue peakuuu Cl,+CO=COCI,. Onpenenure
UCXO/IHBIE KOHIIEHTPAIIUH XJIOpA M OKCHUJIA YIIIepo/ia, €CIM PAaBHOBECHBIE KOHLIEHTPAIMU
pasubl (Moais/i): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe paBHoBecue peaknuu COCl,=CO+Cl, ycraHOBHIOCH TPU KOHIIEHTPAIUSIX
pearupyromux BeriectB (Mouib/n): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
CUCTEMY J00aBWIH XJIOP B Koiu4decTBe 4 MoJib/1. OnpeenuTe HOBbIE pABHOBECHBIS
KOHI[EHTPAIIUU PearupyIONINX BEIIECTB MOCIE CMEIICHUS PAaBHOBECHSI.

PaBHOBECHBIE KOHILIEHTPAIIMU BEIIECTB, YYACTBYIOIIMX B PEAKLIMU

CH3COOH+C;HsOH=CH3COOC;H5+H,0 paBubl (Monb/n): C(kucnotsr) = 0,02;
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C(cmmmpra) = 0,32; C(3dupa) = 0,08; C(Boap1)=0,08. Kakumu cTanm paBHOBECHBIC
KOHIICHTPALIUH 11OCJIe CMEIICHUSI PABHOBECHUS BCIIEJICTBHE YBEIHMUCHHS KOHIICHTPAIIUN
C,HsOH B 4 paza?

Tema: «PacTrBOpbI»

Kakue BemecTBa Ha3bIBAIOT 3JIEKTPOIUTaMU? YeM OTIMYAIOTCS UX BOJHBIE PACTBOPHI OT
pPacTBOPOB HEIIEKTPOIUTOB?

YTo Ha3bIBAIOT U30TOHUYECKHM KO3 durreHTom i? KakoB ero ¢pusnueckuii CMbICI U
METO/IbI SKCIIEPUMEHTAILHOTO onpeaeneHus? OT Kakux (pakTOpOB 3aBUCST 3HAUCHHS 1?7
Kakumu ycioBusMu onpezensercss BO3MOKHOCTD 3JIEKTPOJIUTHYECKOM TUCCOLMALUN
BemecTBa? Kakas BenmmunHa XxapakTepu3yeT HOHU3UPYIOUIYIO CIIOCOOHOCTh
pactBoputensa? [lokaxure MexaHU3M pacnaja YacTHIl paCTBOPEHHOIO BELIECTBA Ha
VOHBI.

Byner nu oguHAKOBOM AJIEKTPUIECKas IPOBOUMOCTD BOJAHBIX U CIIMPTOBBIX PACTBOPOB
OJIHOTO U TOTO K€ BELIECTBA IPU OJTHON U TOM ke KoHueHTpauuu? OO0bscHUTE.

Kakue BenmnyuHbI SBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKOM MpoIiecca AIEeKTPOIIn-
TUdeckoil quccouuanuu? Jlaite ux onpenenenus. Kakyro u3 HUX U HOYeMy Ha3bIBAIOT
MOCTOSIHHOW BEJIMYMHOMN?

Ha xakuie rpynmsl yCIIOBHO JEIIAT AJIEKTPOJIUTHI IO BEIMIMHE CTEIICHU MX JUCCOIHAIIN?
IIpuBenuTe npuMeEpPHI IPEACTABUTENIECH dTUX TPYIIIL.

Kak 1 nouemy BiIMSET Ha CTENEHb JUCCOLMALMH CIA00r0 AJIEKTPOJINTA BBEAECHHUE B €r0
pacTBOp OJJHOMMEHHOTO MOHA U pa30aBiieHHE pacTBOpa?

[ToueMy KOHCTaHTa JAEKTPOIUTHUUECKOMN THUCCOIMALUU sABTsieTCs Oosee y1oOHOi xa-
PaKTEPUCTUKOMN DIEKTPOIUTA 110 CPABHEHHUIO CO CTEMEHBIO JUCCOIUAIITH?

Kak BiusieT Ha pacTBOPUMOCTD BEIIECTBA BBEJCHHE B €T'0 HACBIIIIEHHBINH PacTBOP O/1-
HOMMEHHOTO MoHa?

B kakux ciaydasx MpoUCXOJUT PAaCTBOPEHHUE OCATKOB C 00pa30BaHUEM KOMILIEKCHBIX
COEIMHEHUN?

BeImaeT 1 ocaiok MpH CAMBaHUK HachimeHHbIX pacTBopoB: SICl, u CaSOy; CaCl, u
SrS04?

B kaxoii nocnenoBaTenbHOCTH JOJKHBI BBINAIaTh OCAAKHU, €CIIU K PACTBOPaM, CO-
JepIKaIuM HOHBL: 1) Ca2+, Baz+, Sr**u 2) CI', I', Br, mocTeneHHO MpuOaBiIsTh: K
nepomy pactBop Na;SOa, a ko Bropomy pactBop AgNO3?

Kakas u3 aByx coneii 6osbile pacTBOprMa U BO cKoibKo pa3: CaSO,4 unu BaSO,4, BaCO3
unu SrCOs, Pbl, wnu PbCl,?

OcraneTtcst a1 po3padnsiM GuiIbTpat u3-moj ocaaka POCl,, eciu k HeMy 100aBUTH
pacTBOp MOAUA KAJIHs?

B HacsIitieHHOM pactBope Pbly KoHIIEHTpalHs MoK/ HOHOB paBHA 1,3-10°° mos/1m.
Haiinue KOHLIEHTpaIi0 HOHOB Pb?* B 5TOM pacTBope.

B naceimmennom pactsope Mgs(POs), oobeMom 10 J1 coepKUTCs COTb MAccoit 3 T.
BrruncnuTe ee pacTBOPUMOCTD U HaIUTE MOJISIPHBIE KOHIICHTPAINH KaXKI0TO HOHA B
3TOM PAaCTBOPE.

Yem ompenensercs CTENeHb CMEIICHUS PABHOBECHS TUCCOIMAIINH BOBI IIPU PACTBO-
PEHUU B HEU COJIH, CITOCOOHOH K THAPOIH3Y?

Bcerna nmu HENTpanbHOCTH PACTBOPA COJIM YKA3bIBAET HA OTCYTCTBHE THAPOJIH3a?
OOwbscHure.
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20.

21.

22.

23.

24,

25.

26.

27.

Tema:

. st pacTBOpOB Kakux cojel pH nMmeeT Takoe ke 3HaueHue, Kak miig Bojabl? [lokaxure
sto Ha mpumMepe NaCl u CH;COONHy,.

Kakue u3 cozeil He oJiBeprarTcs ruIpou3y, U €CiIy MOABEPratoTCs, TO 10 KAKOMY
THUITY. K,S0,4, Na,Se, BaS, RbNOg, ZnCh, KzSOg, KC'Og, HCOOK, NaClO4, KBrO?
s xakoit conu pH pactBopa 6yaer umers 6onbiiee 3Hadenne: NaNO3 mu NaNOg,
CH3COOK umn CH3COONH,, KCIO unu KCIO3?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(PaTOB, CyIb()UTOB U CYIbPHUIOB IIIe-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIU3Y.

Kaxkue nBe paBHOBECHBIE CHCTEMBI B PACTBOPAX KHUCIIBIX COJIEH ONPENENSOT A HUX
3Hauenue pH? Yto sBiisieTcst MpUYUHOMN IeT0UHOM cpebl st pactBopoB NaHCO; u
kucnoii st pactBopoB NaHSO3?

Jlis kakux cosiel TUIPOIN3 IPOXOAUT CTyNeHIMU? UeM onpeensercs uX YUcio U Kak
U3MEHSETCS UHTEHCUBHOCTh THPOJIM3a OT EPBOM CTYNEHH K MOCIeHEN?

[Touemy manuHOBas okpacka ¢eHodTarerHa B pacTBOpe aleTaTa HaTpUsi CTAHOBUTCS
0oJiee UHTEHCUBHOM MPU HArPEBaHUM PACTBOPA U CHOBA OJIEIHEET MPHU €ro OXJIKICHUH?
OObsicHUTe TPUYUHY U3MEHEHHUS CTENIeHH TUAPOIIN3a COoJIel IPU HarpeBaHUU UX pac-
TBOPOB, OCHOBBIBAsICh Ha 3aBUCUMOCTHU JUCCOLMAIIUU BOABI OT TEMIIEPATYPBHI.

Uto Ha3BIBAIOT KOHCTAHTOM ruiposin3a Ke. 3aBUCUT JIU 3Ta BEJIMYMHA OT: MPUPOJIBI COJIH,
KOHIICHTPAILlMU pacTBOpa, TeMiepatypsl? Uem omnpenaersiercs: Oobliee Wik MEHbIIEe
3HaueHue Ke 11 pa3nuyuHbIX cojeit?

«OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE PC€AKIUH U IJTCKTPOXHUMHUYECCKHUE MTPOUECCHD>

ITokaxute YCIOBHOCTb TCPMUHOB «IIPUHUMACT» U «OTHACT» JICKTPOHBI IIPHU OIIpCIC-
JICHUHU CI)YHKI_II/Iﬁ OKHCJIHUTCIIA 1 BOCCTAHOBUTCIIA. Hoquy TaKas YCIIOBHOCTb BO3MOKHA?

Yto Ha3BIBAIOT COprDI(eHHOI\/'I OKHUCIINTEIIbHO-BOCCTAHOBUTEIILHOU napoﬁ M CKOJIBKO UX
AOJIKHO Y4aCTBOBAThH B OKHCIUTEIbHO-BOCCTAaHOBUTEILHOM peaKI_[I/II/I? quy
COOTBCTCTBYCT KaXKAasl U3 HUX?

Uto Ha3BIBaIOT OKUCIUTEIHFHO-BOCCTAHOBUTEIILHBIMU KOB(I)q)I/II_II/ICHTaMI/I? Kakue MCETOObI
CYIICCTBYIOT IJIA UX OHpe,Z[eJ'IeHI/IH? ITokaxute CYIITHOCTB KAXKAO0TO U 06’b}ICHI/ITe, B
KaKux CliydasdX U Mo4YeMy OJWH U3 HUX MPCANOUYTUTCIIBHCE APYTroro.

MeHSI0TCS UM OCTAIOTCS] TOCTOSIHHBIMU 3apsi]l U aTOMHBIM COCTaB MOHOB, YYaCTBYIOIIHNX
B OKHUCIIUTEIbHO-BOCCTAHOBUTEINIbHBIX peakiusax? Bo3MokKHO Jin MpeBpalieHre npocToro
MOHA B OKCOAHMOH WJIM 0OpaTHBIN mporecc?

Ecnu kucnora, B3sTas B M30BITKE, YUaCTBYET B PEAKIIMU KaK OKUCIUTENb MM BOCCTA-
HOBUTEIb, TO COBMAJIAET JIU sl Hee K0d(DPUIIMEHT B MOJIEKYIIPHOM YpaBHEHUU
PEaKINK C OKHCIUTEIFHO-BOCCTAHOBUTENbHBIM? Pa3z0oepuTe 3Tu ciydan Ha IpuMepax
B3aUMOJICHCTBUS: MEIU C Pa30aBICHHON a30THOM KUCIIOTOM, COJSTHON KHUCIIOTHI C
}II/IXpOMaTOM Kausl.

OO0BsicHUTE TPUYUHY PE3KOTO PA3INUUs OKUCIUTETHFHO-BOCCTAHOBUTEIILHBIX CBOMCTB
nByx MetaiioB 1 rpynmsl [IC, Haxogsumxcst B 5-M nepuoe.



10.

11.

12.

13.

14.

15.

16.

17.

Hanummre ypaBHeHUs Nodypeakuii 1 HOHHO-MOJIEKYJISIPHBIE YpaBHEHHS, KOTOPBIMU
MOTYT OBITh BBIPQXKEHBI MTPOLIECCHl OKUCIIEHUS U BOCCTAHOBJICHUS B BOJAHBIX PAacTBOPAX,
UIYIIUX 10 CIEAYIOIINM CXeMaM:

KC10 + KJ + HSOs—
KBiOs+ HC1 — BiClz+
KC103+ KNO; —KCI + ...
KCIO + KJ + H,O0— KC1 +

ITokaxute BIUSHHE CpCAbl Ha NPOTCKAHNUEC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
Ha OpUMCPC U3MCHCHUA OKHCIIMTEILHON €MKOCTH [epMaHraHar - MoHa.

Kakumu KuciioTaMu MOKHO TIOJTb30BAThCS TSI CO3/IaHUS CPEJIbI TP TPOBEICHUN
Red-Ox peakmuii? [Touemy ¢ 3TOM 1E/IBbIO TPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHUCIIOTY?

CriocoOCTBYeT JIi KUCIIasi Cpejia: a) OKUCICHHIO KATHOHOB JI0 OKCOAHHOHOB; 0) OKHUC-
JUTEIHHOMY JCHCTBUIO OKCOAHHOHOB?

Dnekmpoonvle NOMEHUUANbL U HANPABIEHUE OKUCTUMETbHO-60CCHAHOGUM ETTbHBIX
peakuyuu

Kakue okuCIuTeIbHO-BOCCTAHOBUTEIbHBIC CUCTEMBI Ha3bIBAIOT IETEPO- K TOMOI'CH-
HI)IMI/I? LITO ABIISICTCA HpI/I‘-II/IHOf/'I BO3HHUKHOBCHHA CKaUKa ITIOTCHI[MAJIa B CUCTEMAX
niepBoro tumna? Y IaeTcs JIM AKCIIEPUMEHTAIBHO ONPEICITUTh €r0 a0COMIOTHOE 3HAUCHUE,
OTHOCHTEJIbHOE 3HaueHue?

qu JOJIKHBI OTJIMYATHCS ):[pyr oT z[pyra IBC OKHUCIINTCIIBHO-BOCCTAHOBUTCIIHbHBIC
CHUCTEMBI JIA TOI'O, T~ITO6I:;I X MOXHO 6I)IJ'IO HCITIOJIBb30BaTh HpI/I COCTaBJICHUHU
raJbBaHUYECKOTO dJIEMEHTA?

Kaxkyro nndopmaruio coaepKut 3MeKTPOXUMAYECKUH PSAJT CTAHAAPTHBIX SJIEKTPOTHBIX
MOTEHITUAIOB O CpaBHUTENbHOU akTUBHOCTH BD 1 OD meramios? [louemy oH gaeT BO3-
MOHOCTB O1eHUTh DJ[C raqpBaHHYECKUX 2JIEMEHTOB, COCTABIICHHBIX U3 JIFOOBIX Tap
METaJLIOB?

[Touemy BOOPOAHBIN AJEKTPO/ B IMApe C MEAHBIM MOTYIJIEMEHTOM SIBJISIETCS aHOJIOM, a B
rnape ¢ HUHKOM - KaTo1oM?

W13 getsipex metamwioB Ag, Cu, AU 1 Sn BeIOepHTE T€ TTapbl, KOTOPHIE JAIOT Hau-
MeHBIIYI0 1 Hanbonbiyo 3/IC cocTaBIeHHOIO U3 HUX ralbBAaHUYECKOTO dJIEMEHTA.

I[To xakoii popMyIie MOKHO HANTH JEKTPOAHBINA MTOTEHITHAT METaJJIa TIPH JTFOOBIX
TEMIIEpaType U KOHILIEHTPALlUH PACTBOPA €r0 COJH, €CIIN JUIsl HETO U3BECTHO 3HAUEHUE
¢°? [Ipu xkakux ycroBusix @=¢°?

Kakue n3meHeHus1 KOHLIEHTPALMH PaCTBOPOB COJIEH Ha AJIEKTPOJC-OKUCIUTENE U
3JIEKTPOJIE-BOCCTAHOBUTEIIE MMPUBOST K YBEITUUECHHIO U YMEHbIIeHU0 D J[C?



18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

[Touemy B KauecTBE OKUCIUTEINS Uconb3yeTcs Xpom \V I\ B cocraBe nona Cr,0/%, aHe B
2-

cocraBe nona CrO,~, u mouemy okucienue xpoma M\ 1o xpoma \VI\ npoBourcs B 1e-

JouHOM cpene?

Inexkmponu3s. Koppozus memannos

Kakwue a1exkTpoxuMuyeckre Ipoecchl IPOTEKalT Ha 3JEKTPOaX MPH SJIEKTPOIHU3E
paciiaBoB 3JiekTponauToB? [IpuBenute npumepsl.

N3 kakux mpoIeccoB ciaraeTcst o0Ias peakiusi SIEKTPOXUMHUIECKOTO Pa3I0KESHUS
BerecTna’?

Yem oTimyaeTcs OJICKTPOJIMU3 BOJAHBIX PACTBOPOB 3JICKTPOJIIMUTOB OT 3JICKTPOJIMU3a UX
paCHHaBOB? Kaxwue nonsl u MOJICKYIJIbI, HAXOAAMUCCA B BOAHBIX PACTBOPAX coJiei MOTr'yT
BOCCTaHABJIMBATHCA HA KaTOAC M OKHUCIIATHCA Ha aHoz[e? Hanumure YpaBHCHUA
COOTBCTCTBYIOIHUX peaKI.[PIfI.

HpI/I KaKuX YyCJIOBHUAX U U3 KAKUX coneﬁ, BO3MOJXHO, ITOJYYUTH C TIOMOIIBIO 3JICKTPOJIN3a
OJIHOBPCMCHHO IICJIOYb U KI/ICJ'IOTY?

Haiite popmynupoBky 3akoHoB Dapanes u UX MaTeMaTHYeCKUe BbIpaxeHus. Uto Ha-
3p1BatoT unciom Papanes F? Uemy paBHa 3Ta BeJIMYKMHA B KyJIOHaX U amIep-dyacax?

Bcerna iu macca BbIIEIUBIIErOCS Ha 3JEKTPOJIE BEIIECTBA COOTBETCTBYET KOJIMUECTBY
MPOLLIEIIETO Yepe3 dIEKTPOJIUT deKTpuyecTBa? SBISETCS JIM 3TO HAPYIIEHUEM 3aKOHOB
dapanes? YTo Ha3bIBAIOT BHIXOIO0M 110 TOKY \BT\?

[Tpu anexrponuse pactBopoB AGNO;, CuSQOy, BiCls, Haxonsuxcs B Mociea0BaTeIbHO
COEZIMHEHHBIX 3JIEKTPOJIN3epax, BhIIEINIOCH 5,41 cepebpa. Haiinure maccy
BBIJICJIUBLIMXCS TIPH 3TOM MEJIU ¥ BUCMYTA.

OnrHaKOBO JIM OTHOLIEHHE K KOPPO3UHM TEXHUUYECKOTO M XUMUYECKH YUCTOrO MeTaia?
YeM BbI3bIBaCTCSA KOPPO3Usl OOBIYHOMN cTamu?

CoBragaer a1 cpaBHUTENbHAS OI[EHKA CIIOCOOHOCTH K KOPPO3HH XKelle3a U aTFOMUHUS IO
3HAUEHUIO UX CTAHAAPTHBIX DJIEKTPOTHBIX TOTEHIMAIOB U 110 UX MOBEJICHUIO B KOHTAKTE
¢ BOJOIt?

Kakue CYIICCTBYIOT CITIOCOOBI 3allUThI MCTAJIJIOB OT KOppOBI/II/I? KpaTKO H3JI0XKUTC
CYIITHOCTb KaXXKAO0T'O U3 HUX.

Ilpumepnulit Komnaekm 3a0anHuil 0711 KOHMPOALHBIX pAdOmM NO OUCYUNIUHE
«H30pannvle 2nagvl HEOP2AHUYUECKOU XUMUN))
Tema: «OcHOBHBbIE NOHSTUS U 3aKOHBI XUMUHU. OCHOBHBbIE KJIACCHI HEOPTAHUYECKHX
COeIMHEeHUI»
Bapuant Nel

OmnpepenuTe SKBUBAIIEHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SO3.



2. It HekoToporo Metaiia coeauusercs ¢ 8,89t 6poma u ¢ 1,78r ceprl. Haitnure sxBHBa-
JICHTHBIE Macchl OpoMa u Me, 3Hasi, YTO IKBUBAJICHTHAsI Macca cepbl 16,0r/MOIb.

3. Hanumure ypaBHEeHUS peakiuii, COOTBETCTBYIOLIUX CICAYIOLIEH CXEMeE:
SiO+C Ca HCI 02 Ca3(P0O4)2
Caz(PO4),1200°C A  t°C B C D E
4, Harmmmure rpadgudeckue hopmyisl coequHeHnid U qaiTe ux HazBanus: H,O,, SnO,,

H3PO4, Hy52053, (CUOH)2CO3, NaH,AsO,.

5. Kaxkoit 00beM kuciioposia cienyeT 100aBUTh K M3 Bo3nyxa (21% O3), uToOBI coneprka-
HHE B HEM KHCJIOPO/1a MTOBBICKIIOCH 110 25%.

6. Omnpenenure GopMyTy OJHOTO U3 KPUCTAJUIOTHAPATOB Cyib(aTa HATPHs, €CIIM €ro Macca
IPY IOJTHOM 00€3BOKMBAHUN yMEHbIIMIAch Ha 47%.

7. Hanummte hopmyIisl cosield, COOTBETCTBYIOIIUX CIICAYIOLIMM JBOHHBIM oKkcuaam: PbyOs
u Pb30O,4. HazoBure ux.

Bapuant Ne2
1. Omnpepenute SKBUBAICHTHBIC MacChl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenenute Maccy cepbl, 00pa3yrooIIeics MPU B3aUMOJICHCTBHH CEPOBOJIOPOa KOIHYE-

cTBOM BelecTBa skBUBajeHTa 0,01Moib ¢ n30b6ITKOM KoHIIeHTpUupoBaHHONH HNO;
3. Hanummre ypaBHeHHs peaklnii, COOTBETCTBYIOIIUX CIIEIYIOLIEH cxeme:
F82(804)3 —p Xy —P FeCl, — P Xo —P FesOy 4—X3—P Fez(SO4)3

4. CocrtaBbTe QopMmysbl (3MIHpUYEcKre rpapruuecKkre) BCeX BOZMOXKHBIX cosel 00pa3o-
BAaHHBIX THJIPOKCUIOM MAarHus U XpOMOBOM KHCIIOTOM. JlaiiTe HA3BaHMS COJISIM.

5. K 50mn cmecu B 2-x okcugax yraepoja gooasmwiu 100Mi1 kuciopoaa U mogoxrin. B
pe3ynbTaTe peakiuu oot 00beM razoB ymeHsImiIcs Ha 10%. Bee 00beMbl Ta30B U3MEPSUTHCH
MIPU OJIMHAKOBBIX yCIOBUAX. Onpenenure 00beMHBIN COCTaB MCXOHBIN CMECH.

6. [Ipu TepmudeckoM paznoxkeHnn okcuaa Mapranua (I1V), B3sitoro maccoit 0,435r, Beiae-
JIUJICSL KUCTIOPO ¥ 00pa3oBajics Ipyroi okcua maprania maccoit 0,382r. KakoBa ¢popmyna
3TOro okcumaa?

7. Uto Ha3bIBaIOT SKBHBAJIECHTOM BemecTBa? [Ipr kakom yCIIOBHM SKBUBAJICHT UACHTUYEH
caMOM JacTHIle BellecTna?

Tema: «Ctpoenue atoma. [lepruoanyeckuii 3aK0H ¥ epUOAHYECKAS CUCTEMAa XUMM--
yeckux djiemenToB JI.A. MenaeeeBa»

BapuanT Nel

1. Yrto HaA3BIBAIOT MPUHOUIIOM HCOMPECACICHHOCTHU U COOTHOIICHUEM HCONIPCACIICHHOCTHU.



2. s ckoapkux AO cymma N+1=8? EcTh 11 Takue OpOUTAIH Y SJIEMEHTOB IIEPHUOIUIECKOMN
cucTeMbI? ATOMBI, KAKHX JJIEMEHTOB UMEIOT HauOOJIbIlIee 3HAUeHHE CyMMBI N+|?

3. Harnumure snexrponHo-rpadudeckue popmysnsl: Cr, CI+°, Te?, Th.

4, Harnumure snexTponHbie (OpMYIIbI e1e HEOTKPBITHIX 351eMeHTOB Nel08, Nel13 u yka-
JKUTE, KAKOE MECTO OHH 3aiIMYT B IEPUOJAMUYECKOI cucTeMe.

5. CKOpOCTh ABMIKEHUS AJICKTPOHA 10 TIEPBOM O0POBCKOi opOouTe paBHa 2187 km/c. Ecnu
MOTPENIHOCTh B ONPEEICHUN CKOPOCTH paBHa 1 KM/c, TO KaKoil OyJeT Mpu 3TOM HOTPEIIHOCTD B
omnpezeneHuu KoopauHatel? CpaBHUTE €€ CO 3HAYCHHEM pajnyca OpOUTHI.

6. Tlosicuute IIPUYHUHY pa3jindusa B BEIMUYMHAX HOHHBIX paguyCOB JJIsI U303JICKTPOHHBIX
nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OOBsacHUTE 0000 HU3KYIO YCTOWYMBOCTh COEIMHEHUN P-3JIEMEHTOB 6-1Iepro/ia B BbIC-
et C.O.

Bapuant Ne2
1. [IpumMeHUMO 11 OHATHE TPACKTOPUH JIBHKEHUS K MUKpouyacThiiam? Yem 3To onpenens-

€TCS U KaKoe IIOHATHE €0 3aMEHSCT?

2. YKaKuTe 3HAUCHUE KBAHTOBBIX YHCE JIJIl BHEIIHUX 3JICKTPOHOB B aTOMaX 3JIEMEHTOB C
MopsIIKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanumwmre snextponno-rpaduyeckue Gpopmyssr: Pd, Zr? s2,

4. Ha ocHOBaHMM yueHHs O CTPOEHUH aTOMa O0bSICHUTE, IOYEMY SHEPreTUYECKH S-
HOIyPOBEHB BKIIFOYACT OJIHY OpPOHTAIIb, P-TIOYPOBEHB - TPH, U-0ypOBEHb - MATH U f-
MOJYPOBEHB - CEMb. YKaXXUTE MAaX YUCIIO 3JIEKTPOHOB Ha 3TUX MOJAYPOBHSX.

5. Uemy paBHa 1eOpoiifieBcKast IMHA BOJTHBI 2JIEKTPOHA, ABMXKYIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 0) 2187 km/c?

6. DHeprust HOHU3ALKK MPH NOCIIEA0BATEILHOM OTPHIBE 3JEKTPOHA OT aToMoB M( cocras-
astiet: E1=733, Ex=1447 u E3=7718 x/I)x/mMoinb. Uem 00BsICHUTB pe3koe Bo3pacTanue Ez?

7. Kakyto cTpykTypy A0mKeH uMeTh BocbMoi niepuoa? [ToBTOpseT i OH MOIHOCTHIO
ceapMoi mepuoa?

Tema: «XumMnueckasi CBA3b»
Bapuant Nel

1. UeM 00BSICHUTE HEBO3MOKHOCTE 00pazoBanusa 100% MOHHON CBA3H U YEMY IIPUMEPHO
Yy
paBHa O0JId KOBaAJICHTHOCTHU B HanOoJiee NOHHBIX 6I/IHapHI)IX COC}II/IHGHI/IHX?

2. Y cTaHOBHTE TPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJICKYJI U HOHOB, ONPEICITHB
opOuTa M MeHTpabHOTOo aroma 1 ux tur ruopuauszanun: NF3, NO;', PHs, PO43‘.



3. Kak 10/mKkHBI MEHSTHCS 3HaYeHHE MOMEHTOB ITUIIOJIeH MoJieky B psaay: a) CIF-BrF-1F; 6)
NH3-PH3-ASH3?

4, [Tonsipu3yemMocTh Kakoro u3 HOHOB Ooutbiie: F nmum Br, S unu Tez', Cl' wm I"? O6bsc-
HUTE MPUIHHY.

5. Trn. s NaF=997°C, MgF,=1398°C, AlF3;=1040°C, SiF4=-90°C, PF5=-94°C, SF¢=-56°C.
OOBsACHUTH HAOIIOAaEMYIO 3aBUCUMOCTh. OOBICHUTE pe3koe pasiauuune Tt AlF; u SiFy
CUHMTAs, YTO MOJIIPHOCTH CBA3H paBHOMEpHO yMmeHbinaercs oT NaF k SFe.

6. YeM 00BICHATH 3HAUUTENLHO OoJiee BeicoKre T1ul. U TK. BOABI U INIABUKOBOU KHUCJIOTHI
110 CPaBHEHHIO C TEMH, KOTOPHIE TOJKHBI COOTBETCTBOBATh MX MOJISIPHBIM Maccam?

7. DNEeKTpUUECKUA MOMEHT AUMOJS MOJeKynbsl HyS paBen

0,31-10'29KJ1-M, a HZSe-O,08-O'29KJ1-M. Omnpenenure, Kak OTHOCSATCS JUTMHBI TUTIOJICH 00enX
MOJICKYI.

Bapuant Ne2

1. [ToueMy npu HaJIMYMK OJHOM CBS3M MEXAY aTOMaMHU OHA MOKET OBITh TOJIBKO O-
cBs3pt0? [lpu Kakux ycnmoBusix oOpasyercs T- ¥ O-CBs3H?

2. Ckounbko cBsi3eit y aroma cepbl B Mojiekyiie SO,Cly, y yriepoaa B mosekyiae COCl,; kak
3TO COTJIACYETCs C TUIIOM THOpUIN3auu?

3. Kakas mosnekyna MokeT cymectBoBath u nmouemy? ClFz, FCls, Brls, 1Brs.

4, Kak u3mensiercs monspusyroliee 1eiHCTBUE HOHOB S-3JIEMEHTOB BTOPOH Tpymmbl oT Mg k
Ba 1 moueMy 3T0 NPUBOAUT K MOBBIIIEHUIO TEPMUUIECKON YCTOMYMBOCTH MX KapOOHATOB B TOM
JK€ TIOCIIEI0BATEIBbHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O6bsicHiTE TPHYUHBI H3MECHEHHSI STOM
BEJINYHUHBEL.

6. Kakoe coennnenue 6osee repmuuecku ycroiuno? PhCO; unmu CaCOs; PhCly nnm
PbBI’4.
7. PaccuuTaiite 3¢ pextuBnblif panuyc nona Na B kpucramie NaF, ecnmu koHCTaHTa perier-

KU €ro paBHa 2,31-10™ u, panuyc uoHa F~ paBen 1,33-107%% w.

Tema: «Havana xumudeckoi TepmoanHaMuKku. KuHeTuka u MexaHu3M XUMHYECKHX
peaxuuin»

Bapuant Nel
1. JluxpoMaT aMMOHWUS ITPH HATPEBAHNUH PaA3JIaraeTcs Mo peaklvu:
(NH3)2Cr,07(1)=N21(1) + 4H,0O(r) +Cr,03(t) AH® X p =-503 x/Ix

CKOJIBKO 3HEPIMH BBLACIUIOCH IIPU PA3JI0KEHUH HEKOTOPOU MOPLUHU AUXPOMAaTa aMMO-
HUS, €CJIM Macca TBEPIOro ocTtaTka Ha 10r MeHblIIe MacChl UCXOIHOTO BEILIECTBA.



2. OHnranbenus oopazoBanus H,O,(T) U3 mpocTeix BemecTB paBHa - 136,1 kJ[>x/Momb, 3H-
TaJBIHS TUCCOIMALIMY Ta3000pa3HBIX BOAOPO/A M KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
k/[x/Monb. Berauciure suepruro cszu O-H B mepokcuae Bogopoia, MPUHSIB dYHEPTHio cBsizu O-
O paBHoii - 138,07 xI>x/MOb.

3. Omnpenemure AH9s 1 AU cucrembr: 4NH3(r) + 302(r) = 2N2(r) + 6H,0(k)

4, [Tpu Temneparype 100°C ckopocTh OAHOM peakiuu B 2 pa3za 00JIbIlle CKOPOCTH BTOPOH.
TemmneparypHbiii K03()(PUIIMEHT CKOPOCTH MEPBO PeaKLUU paBeH - 2, BTopol - 4. [Ipu kakoit
TEMIIepaType CKOPOCTH 00CUX pEaKIfii BEIPAaBHUBAIOTCS?

5. Kak u3MeHuTCs 1aBjeHUE B CUCTEME MepBOHaYaibHO coaepxamiei HBr u O,, eciu k Mo-
MeHTy HacTyruieHus pasHosecusi: 4HBIr(T) + Oy(t) = 2H0(r) + 2Bry(r)  mpopearuposaiio 10%
MCXOJHOT'O KOJIMYECTBA KUCIIOPOa, a paBHOBECHbIe KoHIleHTpamuu [HBr]=0,6 Mmomns/i;
[0,]=0,36 momb/n?

6. Bo CKOJIBKO pa3 ClelyeT yBeJIHYHTh KOHIIEHTPAIHUIO BEmecTBa B, B cucreme:
2A;( 1) + By(r) = 2A,B(1)

UtoOb!l Ipy yMEHBIIIEHUU KOHIIEHTpAIMK BelecTBa Ay B 4 paza CKOPOCTh IPSIMOM peak-
MU HE U3MEHUIIACH?

7. s nexkotopoit peakuuu AG°>0. Kakue u3 npuBeieHHbIX YTBEPKIACHUN TPABUIIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI cMecu IpeodIagatoT NPOAYKThl peakuy; I') B
PaBHOBECHOW cMecH MpeodIIaaloT UCXOIHbIE BelecTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnennu 80r okcuaa xene3a(3) amroMuaneM Beiienutcs 426,3 kJx Tera.
[Tpu cropanuu 5,4 r MeTaUIMYECKOTO aOMUHUA BbiienuTcs 167,3 k/x tenna. Ha ocHoBanuu
3TUX JaHHBIX, UCIOJIB3Ys 3aKOH ['ecca, BbIUMCIUTE dHEepreTuueckuil apdext npu odpasoBanuu 1
MOJIb OKcHa xemne3a(3).

2. AH®,5, MgO(k) 1 CO»(r) cootBercTBeHHO paBHa- 601,8 u -393,5 x/x/Monb. TemnnoTa
pazioxenus MgCoz xa MgO u CO, IH=100,7 xJI>x/Mob. Vicrionb3ys 3TH TaHHBIC, HAlATE
terioTy oopaszoBanus MgCO; U3 3J1eMEeHTOB.

4. Boruncnuth TemnepaTypHbiidi KOAGGUIUEHT CKOPOCTU PEAKIINH, €CIIM KOHCTaHTa CKOPO-
cru ee pu 100°C cocrasisier 6:107, a mpu 150°C -7,2:1072

S. Jlyis Toro uyToObl yBenUuuTh B 216 1 256 pa3 ckopocTh peakuuu cuTe3a NHs, Bo ckoiib-
KO pa3 HaJ0 MOBBICUTH B IIEPBOM cilydae KoHUeHTpanuto Hp, a Bo BropoMm nasnenue? Kak
M3MEHUTCSI CKOPOCTh PEAKIMK NPY YBEIUYECHUH JaBiieHns B10 pas3?

6. Cucrema C(rpadur) +CO,(1) = 2CO(r) AH® =172,5 xJIx

Haxoautcs B paBHOBecuH. YKa3aTh: a) Kak U3MeHUTCs coaepxkanue CO B cucreme npu
MOBBIICHUH { ¥ TpU HEM3MEHHOM JaBiieHuu? C yBeTU4YeHUEM JaBJICHUs IPU HEU3MEH-
HOU Temneparype? 6) 3MeHUTCs T K p IPU MOBBIIICHUH OOIIIETO TaBJIICHUS K HEU3-



menHo# t? [1pu yBenuuenuu t? [Ipu BBenenun B cuctemy karanuzatopa? OTBeT 000CHO-
BaTh.

7. Xumudeckoe paBHoBecue peaknuu A(r) + B(r) = C(r) + (1)

Y cTaHOBUTH NPH CIIEYIONUX KOHIIEHTpanusX: (A) = 6moinb/1, (B) = 2mons/1, (C) =
4moup/i, (J1) = 3moub/i1. B paBHOBECHYIO cucTemMy n100aBuin 4 MoJb/1 BemiecTBa B. Boi-
YHCIIUTh HOBBIC PAaBHOBECHBIC KOHIICHTPAIMH BEIICCTB.

Tema: «PacTrBopbI»
BapuanT Nel

1. PactBop conmepxkut 0,1moas CaCl, u 0,1momp AlCI3 B 271 pactBopa. KakoBa mossipHas
koHientpaius nona Cl” B pacrBope?

2. pH 1-10 H pactBopa c11aGoro 0 HOKHCIOTHOTO OCHOBAHHS paBeH 9. BEraucinTe KOH-
CTaHTY JMCCOLHMAIIUN OCHOBAHHS.

3. VYKka3arb, He IPOU3BO/S BBIUMCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
nertpanuu pH 6onbmie i MeHpie. OTBET 000CHYITE UCXO0/1s U3 3aKOHOMEPHOCTH H3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 2nekTposuToB: KySe n Ky Te; NasPO4 u NagHPO,.

4, Haitaure crenens ruaponausa cojie v 3HadeHne pH 11 ux pacTBOpOB KOHUECHTPALIMU
0.1mous/n: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , ipu 25°C paBHO 2:107. Brimagaer nu ocanox AgoCr,07 mpu cMemmBaHuu
paBHbIX 00BeMOB 0,051 pactBopoB AGNO3 1 K,Cr,07? Ctenenb qucconuanuy 3THX
NIEKTPOJINTOB paBHA 90%.

6. Borancuts a u (H+) B 0,3M pactBope ykeycroit kucnotsl (K=1,8-10"). Kakue 3HaueHus
HOPUMYT 3TH BEJIMYMHBI 1Tociie Jo0aBnenus K 11 pactBopa kucnots 0,2mons CH3COONa?
Koaddunuent akrusroctu nonos f(CH3;COO") =0,7.

7. Cpasuutb pacrBopumocts PCI, u Pbl,, Be(OH), u Ca(OH),. OtBet 060CcHYyiiTEe HCXOIS
U3 TOJIAPU3AIHOHHBIX MPEICTABICHHIA.

Bapuant Ne2

1. PactBop conmepxkut 0,1moisb - sxBuBanenToB (NH4)3PO4 B 200Mi1 pactBopa. Kakosa mo-
nspHas koHenTparus nonos NH;" B pactBope?

2. Beruucnure pH 0,001H pacTBOpa CepHON KHCIIOTHI.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXO/s U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos 1 NaClO.

4, Kakue BenmnuuHbI ABJISIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOM MPOIECCa AIEKTPOIIHU -
THYecKOor nucconuamnuu? Jlaite ux onpeaenenue. Kakyro U3 HUX U MOYEMY Ha3bIBAIOT
MIOCTOSIHHOW BEJTMYUHOM?



5. Haiinure crenens ruaponu3a NalOs u NalO B pactBopax konnentparuu 0,1moins/n. U3
HOJ'IyT-IeHHbIX JTAHHBIX CIICJIaI\/JITe BBIBO/JI O CpaBHHTeHLHOﬁ CHJIC KHCJIOT, 06pa30BaBIHI/IX OTH COJIN.

Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10""%.

6. Brimagaer mu BaSO,4 npu 1oGaBineHuu pacTBopa cepHOM KUCIOTH 00beMoM 100mi mpu
koHieHnTpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobeMa, eciti MoJsipHast KOHIICHTPAIUS
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2mMo1b/11.? Byaer nu 1o6aBneHHOE KOJTMYECTBO CEPHOM
KHCJIOTHI 9KBUBAJICHTHBIM WM N30BITOYHBIM?

7. Ckonbko Mois NH,Cl cnenyer no6asuts x 111 0,1M pacreopa NH,OH(K=1,8-10") s
TOr0, 4T00BI KOHIIEHTpanus noHOoB OH™ cTana yucnenHo pasna Ka? Ycinosao npumem
f(NH;H=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE P€AKIIUHA U IJICKTPOXUMHYECCKHUE IIPO-
HecCbD

Bapuant Nel

1. 3aKOHYUTH COCTABIICHHE YPABHCHUS PEAKIIUHU U 10100paTh KO3()PUIIUEHTBI TPOCTEHIITIM
cnocooom: SO,+H3As04+H,0—H3ASO3+...

2. Hanwuiuure ypaBHeHHs peakiMii U Moa00parh KOdQPUIHMEHTH JIEKTPOHHO-UOHHBIM Mé-
TOJOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CocTaBuTh B MOJIEKYJIIPHOM (pOpME ypaBHEHHE PEaKIUu: [Fe(CN)s]*
+H,0,—[Fe(CN)6]*+0,
4. YeMy paBHa MOJISIpHasi Macca SKBUBAJIEHTA ITEPMaHIraHaTa Kallusl KaK OKUCIUTEINS, €CITU

3TO BEIIECTBO B MPOIECCE PeaKlii BOCCTaHABIUBaeTCs: a) A0 cynbdara mapranna (II) 6) no
JTUOKCHIa MapraHiia B) 1o Manranara kanus KoMnO,4?

5. Byner nu paboTath raqbBaHMUYECKHUI 37IEMEHT, COCTOSIIEH U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyskennsix B 1 u 0,11 pactBopsl KOH mipu 25°C, eciu kaxyIuast CTeneHb AUCCONUAIMH
pactBopoB KOH cootBercTBeHHO paBHbI 77 11 91%7?

6. T"anpBannueckuii PJIEMEHT
(-)2Cr/2Cr3+ | H,SO4 | (Ph) 3Ha/6H" (+)

00pa3oBaBIICHCS IPH KOPPO3UU XPOMa, OTIATHHOTO CO CBHHIIOM, JIA€T TOK CHIION OA.
Kaxkas Macca XxpoMa OKHCIIUTCS U CKOJIBKO JIUTPOB BOJOPOA BRIICTUTCS 32 S5C paboThI
3TOrO 3JIeMeHTa?

7. MenHblil KYJIOHOMETP COEIMHEH TTOCJIEA0BATEIBHO C AIEKTPOIU3EPOM, B KOTOPOM HJIET
anekTposn3 BogHoro pactBopa AGNO3 Ha YyroBHBIX AIIEKTPOAAX (JalTe TONHYIO CXeMy
nporieccoB, mpoucxomsnmx mpu ekrpoanse AGNOs). Ha kaToze B KylToHOMETpE BBIICITHIOCH
192r menu, a B anexkrponuzepe 450r cepedpa. Onpenennure BBIXO 110 TOKY B AJIEKTPOIHU3EpE.
Kaxoii 06beM 3aiiMeT BBIAEIMBIIMIACS KUCIOPO/I, €CIIH 3TOT 00beM u3Meputh npu 10°C u
nmasieHuu 9730311a?

Bapuant Ne2



1. 3aKOHYHTH COCTABIICHUE YPABHCHHS PEAKIIMU U IT0100paTh KOAPPHUIIMEHTHI IPOCTEHIITNM
criocobom: HSO4+KI+KCIO;—KCl+ls...

2. Hanummure ypaBHEHUS peakiuii ¥ 10100paTh K03(p(UIHEHTEI 3JIEKTPOHHO-HOHHBIM Me-
tonoM: HoSO4+H,S+KMNnO4—S+...; HNOs+FeS,—

3. CocraButh B MOJIEKYJIsIpHOU opMe ypaBHeHHE peakiuu: NoHg+l,—No+I

4, Kakyro Maccy aimroMuHusS MOXHO OKHCIHTH ¢ rmomotnbio 0,11 0,258 K,>Cr,07 mo peakiuu
A|+K2Cf207+H2804—>A12(SO4)3+Crz(SO4)3+KzSO4+H20.

5. DJIC ranbBanndeckoii memu (-)Ag/AgNO; 0,0058 /a=98% | | Ag/x
1/a=85%/AgNO3(+)=0,085B. Omnpeaeanute KOHICHTPALIHUIO JIEKTPOIHUTA IIPH ITOJIOKUTEIHHOM
3JIEKTPOJIe, eCIi KO3 (HUIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AgNO3 npu
OTPHUIATEIILHOM U MOJIOKUTEIBHOM 3JIekTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe ranbBaHUYECKOTO AJIEMEHTA
(-) 4A1/4A1 | H,0, O3 | (Cr) 120H/6H0, 30, (+)

00pa30BaBLIETOCs IPU KOPPO3UH AJIFOMUHUS, KOTOPBI HAXOAUTCA B KOHTAKTE C XPOMOM,
3a 1muH 20c ero paboThl Ha XpOMOBOM KaTojie BoccTaHoBHIIOCH 0,03411 K1ciaoposa.

OnpeﬂeJmTe, HACKOJIbKO YMCHBIIMJIACH ITPU 3TOM MacCCa aAJIIOMHUHHUCBOTO 3JICKTPOAa U
YCMYy paBHa CUJia TOKA, MPOTCKUICTO 110 BHEIITHEH 1IeTTH TaIbBAaHUYECKOTO JJICMEHTA.

7. Uepes cepeOpsiHbIN KyJIOHOMETP MPOMYCKaIN TOK B Te€4eHHE 34. AMIIEpMETp MOKa3bIBall
cuity Toka paBHyto 0,9A. Haiiti % norpeniHocTy, 1aBaeMblil aMIiepMeETPOM, €CJIH 3a 3TO BpeMs
B KYJIOHOMETpE Ha KaToje BelIeauiIoch 12,321 cepebdpa.

Tema: «CTpoeHue U cBOCTBA KOMILIEKCHBIX COeIMHEHNID)
Bapuant Nel

1. Hassatb xomrutekcHbie coequnaenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cl,)]CI,
[PtCI;][AuCl,].

2. Hanwucate ¢popmynsl: a) rerpaitononnaat(ll) unaus™); 6) xmopun 6pomMaTeTrpaaMMu-
HakBaxpoMma(1ll); B) TpraMMHHXJIOPOTUHUTPOKOOATHT.

3. MoskHo Jm ocaauts nonsl Ni>+ u3 pactsopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
MoJb/mutp, coaepxkaiiero 0,2 mosib KCN(a=80%), eciu 100aBUTH 10™mob cynabbhuaa
ammonus? [Ipu kakoi MT KOHIICHTPAIIMH CYJIb(HUIa aMMOHUS HAYHET BBINAaTh 0CaI0K?
(IIP(NiS)=2:10"%).

4. Omnpenenure THIT THOPHIU3ALNY B CICAYIOIIMX KOMIUIEKCaX, a TaK e NU300pa3uTe ux
reomerpuueckyto popmyiny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

5. JIJIs OCaKICHHS XJIOPUI-HOHOB, COCTABIISAIONINX BHEITHIOW c(hepy KOMIUIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 nmotpeboBanocsh 20mit



0,2m pactBopa AgNOQO:s. 1o pe3yapTaTaM 3TOro OIbITa COCTABHTE KOOPAUHAUOHHYIO (hOPMYITY
COCTMHEHUS ¥ HA30BHUTE €TO.

3+
6. C JIMIraHAaMu €71a00r0 MM CHJILHOI'O MOoJIs KoMInieKchl Co ABJIAIOTCA CUJIbHBIMHA

2+ .
OKHUCIIMTEISAMH, a KOMIUTEKChl CO”" MPOSBIISIOT BOCCTAHOBUTEIbHBIE cBOMCTBa? Kak 310
o0psacuser TKII?

Bapuant Ne2
1. HasBatb komruiekcubie coequaenus: Na[Zn(OH),], [Ni(H20)6](NO3)2, [Co(En)s(NO3)s].

2. Hanwucate ¢popmynsr: a) ammunnentanuanogpeppar(Il) natpus; 6) nuruapokcorerpa-
xsoporutatuHart (IV) ammonus.

3. K 0,2m NiSO,4 no6aBunu paBublii 00beM 2M NH3, BBIUHCINTE [Ni]2+, €CJIM CYUTATh YTO B
pactBope obpasyercst komruiekcHbIit non [Ni(NHs)s]*+.

4. B xommrexcax [CO(NO2)s]* 1 [Ni(CNS)s]* nuranmst 061anaroT CHIBHBIM TIOIEM.
CocTaBbTe HEPTeTHICCKYI0 cxeMy oOpa3oBaHus cBsizei (Metoq BC) B 3THX KOMIUIEKCax U
YKa)KUTE MarHUTHBIE CBOWCTBA KOMILIEKCOB.

5. Omnpenennure KOOPIUHAIMOHHOE YUCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).

6 7
6. Kakas snexkrponnas koudurypanus, d” wiu d', naet 6onbiiee 3Hauenue Ecy st
OKTa’pUUECKUX BBICOKOCITMHOBBIX U HU3KOCITMHOBBIX KOMILIEKCOB?

Kpumepuu oyenxku omeema cmyoenma npu 6bln0JaHeHUU KOHMPOIbHOU PAOOmbl

Ouenka TpebGoBanust K 3HAHUAM

OTIIMYHO MPUBEACHBl T[OJHbIE TPABUIbHBIE PELICHUS, OTBETbl TI'PAMOTHO
apryMeHTHPOBAHbI

XOpOIIO JIOTIYIIIEHbl HE3HAYUTEbHbIE IMOIPELUIHOCTH IIPU OTBETAaX Ha BOIPOCHI,

apryMmeHranus Oblja He OJTHOM

YIOBJIETBOPUTENIbHO | B oTBeTax Ha HEKOTOpBIE BOIPOCHI JOMYIIEHbI IpyOble OMMUOKH, YacTh
BBIBOJIOB HE apI'yMEHTUPOBAHA UJIU apryMEHTUPOBAHA HENPABUIIBHO

HeyzaoBieTBoputenbHo | OTBersl Ha 50 u Oosiee % BOIMPOCOB OIMIMOOYHBI, OOJBIIUHCTBO
BBIBOJIOB HE ApI'yMEHTHUPOBAHBI WM APTYMEHTHPOBAaHbI HENPABUIIBHO

Hpumepnble sapuanmbsl mecmoeblx 3a0anuil

Tema: «OcHOBHBIE KJIACCHI HEOPraHu4eCKMuXx coeTHHEHUI»




BapuanT Nel

1.

dopmyna KpUcTauIoruapara cyibdara HaTpus, Macca KOTOPOTo Mpu 00e3BOKUBAHUU
ymenbmiachk Ha 47%

1) Na;SO4 * 2H,0  2) NaSO4 * 7H,0
3) Na,SO,4 * sH,0 4) Na,SO4 * 6H,0

Kap6Oonart xanus pearupyet B pacTBOpe ¢ BellecTBaMHu Habopa

1) COy, SOy, H3PO,  2) CO, KOH, HC1

3) BaC1,, HNO3, Rb,SO,  4) KHSO4, NaOH, SO3
OaHOBpEeMEHHO HE MOTYT HAaXOJUTCS B paCTBOpE BelllecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO4

3) NaClu H,SO;,  4) NaOH u K,SO,4

OmHOBpPEMEHHO B paCTBOPE MOTYT HAXOJUTCSI HOHBI

1) Ni%*, K*, S04, I 2) Pb?*, S%, CH3COO; Ba**
3)NH,", PO, Ca®" F  4) A1* Fe”, COs%, Br

Y CcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaMH

1: a30THas KucnoTa A: B3aUMOJEHWCTBHUE C COJSIMH MEAM ¢ 0Opa30BaHMEM OCaKa

2: runpokeus HaTpus b: B3anumoneiicTBue ¢ cossiMu O6apus ¢ 0Opa3oBaHUEM OCaIKa

3: congHas kucnora B: B3aumopeilicTBHe ¢ cepoil pu HarpeBaHUU

4: cynbdat aaroMUHUSA I': B3auMozelicTBUE C IMHKOM ¢ 00pa3oBaHHEM BOAOPOJa

KonndecTBo BO3MOKHBIX cosieit oopa3zoBanubix H3S04 u Al(OH)
1)4 2)1 3) 2 4)3 5)5

Bapuant Ne 2

['mapus onHOBaIEHTHOTO MeTalta cofepxut 12,5% Boroposa mo macce.
1) cepebpo  2) HaTpuit 3) nutuit 4)3010TO

Jlmokcua yriiepoa MOKET pearnpoBaTh ¢ BEIIeCTBaMH Habopa

1) CaO, (NH,4)>C03 pactBop, HNO3; 2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,SOy, pactop BaCl, 4) CuS0Q4, NH3, NaOH
OnHOBpEMEHHO HE MOTYT HaXOJIUTCS B pacTBOpE BelllecTBa Habopa

1) BaCl, u NaNO3  2) BaCl, u NaBr

3) Ba(N03); u Kl 4) Ba(NO03), u H,SO4

Kucyro conb MOKHO MOJTYyYUTh B BOJHOU Cpezie PU B3aUMOJIeHCTBUN
1) LiOH u HBr 2)CsOH u P,05

3) Mg(0H), u HCOOH 4) AIOH)3 u N2O3

OMHOBpPEMEHHO B paCTBOPE MOTYT HaXOJIUTCSI HOHBI

1) Ba**, Na*, F, CO*



2) Ag*, Ca**, Br, NOs’
3) Zn* ,NH,", OH, I
4) Cu**, AP, CI', SO~

6. YCTaHOBHUTH COOTBETCTBHE MEX/Y BEIIECTBOM M CIOCOOOM €ro pacro3HaHUS:

1) 1: yriekuciblii ra3  A: BO3ropaHHe TIICIOIIEH JTydHHbI

2) aMMHuaKk b: Bosropanue ¢ xapakTepHbIM 3ByKOM

3) kucmopon B: nomyTHeHue N3BECTKOBOI BOIbI

4) Bomopon I': n3MeHeHne OKpacKyu BIAKHON MHIUKATOPHON OyMakKKH

7. YCTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOMCTBAMM.

1) asoTHas KucIOTa A: B3aMOJICICTBHE C COJISIMU MEIU C 00pa30BaHHEM
ocaJika

2) TUAPOKCHA HaTpus b: B3auMoJeicTBHE C cosiMH Oapus ¢ 00pa3oBaHHEM
ocajJika

3) cossiHas KKCI0Ta B: B3aumojelicTBre ¢ cepoil IpU HarpeBaHUU

4) cynsdat aqroMuHAS [ B3aUMOIeHCTBHE C IMHKOM ¢ 00pa30BaHHEM BOIOPOIa

8. B pesynbprare cienyromux mpeBpamieHui

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4)2 X1 Xs X3 Xy

Xs
o0pa3yeTcs KOHEUHBIN MPOIYKT X5

1) Ca(HPO4), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,07

Tema: «Crpoenne aroma. Ilepmoamyeckmii 3aKOH W NEPHOAWYECKAS CHCTEMa
xumudecknx 3jeMenToB .. MenjgesneeBa

Bapuant Ne 1
1. WN3osnexTpoHHBIE aTOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn
2. DIeKTpOoHHas eMKOCTh T -moaypoBHs
1)14 2)6 3)18 4)10
3. DHeprus CpoACTBa K JIEKTPOHY B MIEPHUOJIE

1) He u3MeHsieTCsT  2) YMEHbIIIAeTCs
3) yBenuuuBaercsi  4) OCTarOTCS MOCTOSIHHOM

4. Pa3pemnieHHbI HAOOp KBAaHTOBBIX YHCEII AJICKTPOHA



Hn=3,1=0m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 Hn=3,1=2,m=3

5. HammeHpimmii paguyc UMeeT HOH
1) Cs 2) Ba** 3) Te*4) I

6. Mopens aToMa, co3nannas J.Pesepdopaom Ha3pIBaeTCs

7. UYwucno ypoBHEH y aToMa ONpeaeisercs KBaHTOBBIM YHCIIOM

8. DHeprus OTpbIBa IEKTPOHA OT aTOMa HA3bIBACTCS SHEPTUCH

9. Ecnu 35eKTpOH Jienaet BoIoop Mexkay 4d U 5 S aTOMHO#M OpOHMTANIBIO, TO ATOM COJCPIKUT
-3JIEKTPOHOB

10. YCcTaHOBUTHL COOTBETCTBUE MCKAY DJICKTPOHHBIMU KOHd)HpraHI/IHMI/I 1 XUMHNYCCKHNMH
qaCTuamMu

1: 1s%25°2p°®3s%3p*  A: Na'
2: 1s%25°2p®3s%3p°  B: N
3: 1s225°2p° B: §%°
4: 1s%2s%2p° I:Al

11. Pacronoxuth B MpaBUIIBHOM MOCIEI0BATEIILHOCTH 3aM0OJIHEHHSI SHEPTeTHUYECKUX
MOAYPOBHEHN B aTOMax

A:5s B:4d B:3d I':5p H:6s E:4p
Bapuant Ne 2
1. M3031eKTpOHHBIC ATOMBI K HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
2. HaOop kBanTOBBIX uricen N = 3, | = 1, s =+1/2 umeer
1)Si 2)Al 3)Cl 4)S 5P
3. OnnMHAKOBOE KOJUYECTBO JICKTPOHOB Y HOHOB
1) Ba?*, Mg?*, Cd®*  2) Ba’+, I, Te*  3)Hg®,I,Sn  4) I, Cd**, Sn*
4. DJNeKTpOHHAs eMKOCTb { -TTOypOBHS
1)6 2)14 3)10 4)18
5. DHeprusi HOHU3AIMH B TPYIIIE
1) He u3MeHsIETC  2) YBEIMYMBAETCS
3) yMeHbIImaeTcst 4) ocTaroTCs MOCTOSTHHOM

6. AToMHbIe opOUTaNU Aar0T cymmy N+ 1 =9



1) 6f, 7d,8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s

7. Ywucno HECIIAPCHHEBIX 3JICKTPOHOB B aTOME XpoOMa B H6B036y}KI[eHHOM COCTOSAHHUH

8. Dueprus monmsanuu atroma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. TpeThs sHeprus
WOHM3AIMH PE3KO BO3pacTaeT U3-3a OTPhIBa 3JICKTPOHA

9. 9.Yucno opburaneii y atoma ornpeaensiercs KBaHTOBBIM YHCJIOM

10. YcTaHOBHTH COOTBETCTBUE MEXKY FIEKTPOHHBIMU KOH(PUTYpALUAMU U XUMUYECKIMHU
YaCTULIAMH

1) 15%25%2p%3s%3p%4s%3d>  A: F
2) 1s°25%2p°3s?3p®4s'3d®  B: C
3) 1s%2s%2p° B: Fe™
4) 15°25%2p° I: Cr

Tema: «XuMuueckasi CBA3b»
Bapuant Ne 1

1. B psaay BogopoaHsix coeauHeHuii anemMeHToB VI A rpymmer: H,O — H,S- HoSe
MOJISIPHOCTH cBsi3u D — H:

1) yBenuumBaercs
2) HE U3MCHsCTCS
3) ymeHbaercs
4) cHauana yMEHbBLIAETCS, IOTOM yBEINYUBACTCS

2. ToybKO KOBaJICHTHASI CBSI3b UMEET MECTO B COSTMHECHUU C POPMYJITOM
1) Ba(OH)2 2) NH4N03 3) H2804 4) LizCO3
3. Atom yriepojia B BO30YKICHHOM COCTOSTHUHM 00pa3yerT:

1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUET YETHIPEX HECIIAPEHHBIX JICKTPOHOB

2) TpH CBSI3H, 3a CUET JABYX HECHAPEHHBIX AIEKTPOHOB U HETIOACIICHHOM JIEKTPOHHON
napel

3) HU OJHOM, aTOM yrJIepoja B HEBO30YKICHHOM COCTOSTHMHM XUMUYECKHUX CBSI3CH HE
obpazyer

4) nBe CBSI3M, 3a CUCT JIBYX HECHAPCHHBIX JIEKTPOHOB

4. BemecTBo, KOTOpOE HE MOTYT 00OpPa30BBIBATh BOJIOPOIHYIO CBSI3h

1)H,0  2)HF  3)HN; 4) HI



5. Sp3 TUOPUIA3AITUS PEATU3YETCS TTOTHOCTHIO
1) SO, 2) CHy 3) SO3 4) C1O0°

6. YCTaHOBUTH COOTBETCTBUE MCKIY (bl/ISI/I‘l€CKI/IMI/I CBOMCTBaMH U THUIIAMH
KpPHUCTAJNIMYECKHX PCHICTOK.

1: KOBKOCTh

2: HU3Kas TeMIlepaTrypa KUIECHUs

3: BBICOKas TBEPAOCTh

4: spekTpuyYecKas NpoOBOJIUMOCTh pPacTBOpa
A: atomHas

b: metannuueckas

B: nonnasa

I': MmonexynspHas

7. YCTaHOBHUTH COOTBETCTBUE MEXTY THOPUAN3ALMEH U MOJICKYION MM YaCTULICH

1) sp A: BeCl,
2) sp B: COs*
3) sp® B: NF3
4) sp*d I': PFs
J: PFg
E: XeFg
Bapuant Ne 2

1. BemiecTBoO ¢ HOHHO# CBS3BIO0 UMEET HOPMYITy

1) KBr 2) SO3 3)CH; 4)HC1

2. AToMHas KpUCTaJUTMUECKas pelleTKa XapakTepHa JIs
1) anromMuHMS U KapOU1a KPEMHUS

2) cepsbl 1 Hoxa

3) oxcula KpEMHHUS U XJIOpUJa Kamus

4) anmaza u 6opa

3. Sp® rHOPHM3ALHS PEATH3YETCS TTOTHOCTBIO

1) SO, 2)SO; 3)CH; 4)CIO  5)CIO;

4. YCcTaHOBUTH COOTBETCTBUE MEXK/TY BEIIECTBAMH M BUAAMHU XUMHYECKOU CBSI3U B HUX |

BOJIb(ppam A KOBaJICHTHasl MOJIsIpHAs anmas
aiMas b: xoBanieHTHas HEMOJIApHAs aMMHAK
aMHuakK B: MeTamnueckas

MOBApEHHAs COJIb I': nonnas



5. YCTaHOBHUTHL COOTBETCTBHE MCXKOY BCIICCTBAMU U THIIAMU KPHUCTATINIMYCCKHUX PEIICTOK

YIJIEKUCIIBIN Ta3 A: nonunas
KapOoOpyHI b: monekynsipHas
HUKEIb B: Merannuueckas
aleTaTr HaTpus I': atomHas

6. YcCTaHOBHTH COOTBETCTBHE MEXKIY THOPUAN3AIUCH U MOJICKYIION

1. sp° A OF, B: SFe
2:  sp? B: BF; I: SF,:
3 spid? E  XeFs JI: BeCl,
4:  spd

4:  spd

Tembl: «Havyasia xumMmu4veckoil TepMoauHaMuKu. KuHeTuka u MexaHM3M XUMHUYeCKOM
peakuumn»

Bapuant Ne 1

1. Bo cKobKO pa3 yBenuuuTcs ckopocthb peakiuu Ha(r) + I2(r) = 2HI(r) npu yBennyenuu
JaBJieHus B 3 pasa

1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. Tlpu Temmepatype 90°C peakius npotekaet 1 muH. [Ipn kakoi TemmepaType peakius
3aKoHYMTCS 3a 14 21MuH, eciu TeMnepaTypHbIi K03 (UIIMEHT paBeH 3

1) 50°C  2)40°C 3)60°C 4)150°C 5)140°C

3. Xumuueckoe paBaoBecue peakiuu Zn(t) + 16HI(d = 8l(r) + 8H,S(d - Q cmecTutes
BITPABO MPH MOHWKECHUH

1) xonnenTparuu H,S
2) xonueHTpauu Hl
3) naBneHus

4) TeMnepatypbl

4. Xumuueckoe paBHoBecue peakiuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cmeriaercs BrpaBo
npu

1) NOBBITIICHUH JTABJICHHUS
2) noBbimeHnH KoHIeHTpauu ZrCly
3) JOMOTHUTEIHFHOM BBEJACHUU ZI

4) NOBBILLIEHUHU TEMIIEPaTypPbl



5. B romorennoii cucreme 3A(r) + B(r) = 2C(1) + D(r) paBHOBECHBIE KOHIIEHTPAIIUH
BeriecTB (MoJib/n) coctaBmwin: A - 0,03; B - 0,02; C - 0,004. NcxoaHast KOHIICHTpAITUS
BemecTBa A (MOJIb/1) paBHa

1) 0,036 2) 0,002 3)0,024 4) 0,026 5) 0,030

6. U3 2 monb CO u 2 mons Cl; o6pa3oBanock npu HekoTopoi Temreparype 0,45 moib
COC1;. Koncranra paBaoBecus peakuun CO + Cl, = COC1,(r)

1)0,19 2)0,09  3)0,12 4)0,21

7. CrannaptHas Temiora oopazoanus MgO (k) u CO; (T) cooTBeTcTBeHHO paBHa -601,8 u
- 393,5 x/Ix/moub. Temnora paznoxenuss MgCO3; na MgO u CO, AH = 100,7 xJI>x/MOIIb.
Tennora oopazoanuss MgCO3

1) -1096 kJIx/mMomb. 2) -1006 kJIK/MOJIb.
3) -996 kJIxx/Monb.  4) -876 KJIK/MOJIb.

8. TGHJIOTa, KOTOpas morjiomacTcsa Ui BbIACIACTCA IPH PA3JI0KCHUN XUMHUYCCKOI'0O
COCIUHCHHA KOJINYCCTBOM 1 MoJIb Ha IIPOCTBIC BCIICCTBA HA3BIBACTCS

9. Ecnu ckopocTh NPsIMOHN peakiiui paBHa CKOPOCTH OOPaTHON peakluH, TO HACTyIaeT
XUMHYECKOE

10. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI OMPEIEISICTCS TPABUIIOM

Bapuant Ne 2

1. Bo ckonbko pa3 yeenuuutcs ckopocTh peakituu CaO(t1) + CO,(r) = CaCOs(t) mpu
YBEJIMUEHUH J1aBlIeHus B 3 pasza

1) B9 pa3
2) B8pa3
3) B6pa3
4) B3 pa3

5) He U3MEHUTCS

2. Bo CcKOIBKO pa3 yBENMYHUTCS CKOPOCTH peakiuu mpu HarpeBanuu ot 75°C mo 115°C,
€CJIM TeMIepaTypHbIi ko3 puLreHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MEHHTCS
5) B 16 pa3

3. HpI/I IMOBBIIICHNHN JABJICHUA XUMHUYCCKOC PABHOBECHUEC CMEIIIACTCs BIIPpaBO

1) 2NO(r) + O,(r) = 2NOy(r) 2) C(1) + CO,(1) = 2CO(1)



3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CSx(r) + 2H,S (1)

4. Xumudeckoe paBHoBecHe peakiuu 4FeS;(1) + 110,(r) = 8S0,(y) + 2Fe,03(1) +Q
CMECTHTCS BIIPAaBO MIPH

1) MOBBIIIIEHNH TaBJICHUS
2) noBsIIcHUH KOHIeHTparuu SO,

3) nonoiHKUTENbHOM BBeAcHHN F€,03
4) TONOJIHMTEIILHOM BBeIcHHH FeS;

5. B romorennoii cucteme Hy(r) + I2(r) = 2HI(;) paBHOBeCHBIEC KOHIICHTPAIMH BEIIECTB
(monb/im) cocrasuim: HI - 0,02; 15 - 0,05; H; - 0,03. MicxoaHast KOHIIEHTpAus BOIOPOIa
(MoIB/T) paBHA

1)0,04 2)0,01 3)0,02 4)003 5)0,05

6. B romorennoii cucteme 4HC1(r) + Oy(r) = 2H,0( r) + 2C1, paBHOBECHBIE
KOHIIEHTpaIuu BemiecTs (Moib/n) cocrapmiu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
VcxoaHasi KOHIIEHTparys KUCIIopoaa (MOJIb/JT) paBHA

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89

7. Tlpu cxxuranuu rpadura odpazoBaics okcun yrieposa (1V) maccoit 8,86 r. TemioBoit
apdext peakiuu AH = -79,2 xJIx. Terora oOpazoBanust CO-

1) -393,3 xJIx/M0ib

2) -358,4 xJIx/Mob

3) -335,5 xJIx/Moib

4) -326,4 xJ[x/Mob
8. Termutora, KOTOpas MOTJIOIMIACTCS WK BBIICISCTCS MPH 00pa30BaHUH XMMHUYECKOTO
COEIMHEHHUS KOJIMYECTBOM BelecTBa | MOJIb M3 MPOCTHIX BEIIECTB MPH 3aJaHHBIX
YCIIOBHUSX Ha3bIBAETCS

9. CMCH.[CHI/IC XUMHUYCCKOI'0 paBHOBECHUSA ONIPCACIIACTCA MPUHITUIIOM

10. MunumanbHast U30BITOYHAS SHEPTUS, KOTOPOM JOIHKHBI 00J1a/IaTh MOJIEKYJIbI, YTOOBI
peaKIus MeXTy HIMH CTajia BO3MOYKHON Ha3bIBACTCS

Tema: «PacTBopbI»
Bapuant Ne 1

1. Cwmemanst 100 r 20%-H0r0 pactBopa u 50 r 32%-HOro pacTBOpa HEKOTOPOIO BELIECTBA.
KonnenTpanus noayuyeHHOro pacTBopa

1)24  2)12  3)36 4)48



2. Jlnst nony4deHust 9%-HOro pactBopa COSIHOM KUCIOThI Hamo pacTBoputh 67,2 1 HCI B
BOJIE MACCOM

1)1,107kr  2)0,505kr 3)0,987kr 4) 1,227 kr

3. YpaBHeHUIO 3Ag+ + PO43' = AQg3PO,4 cooTBETCTBYET B3aUMOICHCTBUE
1) AgNOs ¢ Na,PO4 2) Ag,0 ¢ H3PO,
3) AgNO; ¢ H3PO,4  4) AgClI ¢ NasPO,

4. KucnoTHOCTb pacTBOPOB COJIEH C OJMHAKOBOW MOJIAPHOM KOHLIEHTpaLuen
YBEJIUYUBACTCS B PALY

HUTPAT KaJIKs, CUIMKAT KaJIHs
OpoMU/T KaJIbIIHsI, OPOMHMT aTFOMUHUS
XJIOPHJT KaIusi, PTOPHT Kaaus
XJIOPH/T JIUTHUS, XJTIOPU KaTUsI

5. Xmopup Oapust maccoit 41,6 T pacTBOpuIM B Bojie. B osiyueHHOM pacTBOpe COIAEPIKUTCS
0,35 Moub xsopui-noHoB. CTeNeHb JUCCOLMALMU XJIopuaa oapus

1)875%  2)175%  3)57,1%  4)96%

6. Eciu KOHIEHTpALUs PaCTBOPa TMAPOKCHIa aMMonns pasra 0,1M u K, = 1,76*107, o
€ro CTETeHb NOHU3AIUH (Olyo) COCTABUT

1)1,3*10° 2)1,5*10° 3)1,3*10° 4)1,5*10°

7. Ecnm KoHIEHTpanus noHo Bogoponaa [H'] u anerar-nonos [CH3COO] B 0,1M
pactBope ykcycHoi kucnoThsl paBHa 0,00132 Monb/m, TO €€ KOHCTaHTa HOHU3AIUN

1) 1,74%10° 2)1,76*10* 3)1,78*10* 4)1,74*10™*
8. KoHIeHTpamnuio HOHOB BOJI0po1a B pacTBope mpu pH = 4,32 paBHa
1) 4,78*10™* 2) 4,76*10° 3)4,74*10° 4) 4,74*10°

9. AkTuBHas KOHIEHTpanus aHuoHOB aon- B 0,01M pactBopa ruapokcunaa kanus KOH,
YUNTBIBasi HOHHYIO CHJIy pacTBOpa paBHa

1)9*10°  2)8*10° 3) 7*10° 4) 6*107

10. KoncranTa runponmsa, creness ruapoimnsa u pH 0,1M pacreopa comn HCOONH,4
(Kn(xuc)= 1,8%10™, Kn(ocn) = 1,76%¥107)

1) 3,16*10°,0,177u 6,5  2)4,76*10%, 0,745 u 8,3
3)2,74*10°, 0,587 n 8,54  4) 5,75%10™°, 0,345 u 6,62

BapuanT Ne 2



K 100 mit 96%-noii ceproit kucnotsl (p = 1,84r/mut) npubasunu 400Mi1 BOAbI, MOTYUHIICS
pacTBOp MWIOTHOCTHIO 1,225 1/Mi1. MossipHasi KOHIICHTpAIUs pacTBOpa

1)3,78M  2)221M  3)2,57M  4)4,02M

N3 400 r 20%-HOro pacTBOpa Mpyu OXJIaXACHUH BbIIETMIOCH 50 I paCTBOPEHHOTO
BeniecTBa. MaccoBast 10Jis BELIECTBa B OCTaBIIEMCs paCTBOPE

1) 8,6 % 2)6,3% 74% 4)95%

. Vpasuenuto Fe** + 30H™ = Fe(OH); cooTBeTcTBYET B3aHMOICHCTBHE
1) FeC1; ¢ KOH 2) Fe,(SO4)3 ¢ Ba(OH),

3) FeSO,c NaOH  4) Fe(OH)3; c HC1

[le04HOCTH PACTBOPOB COJIEH C OJMHAKOBOM MOJIAPHOM KOHIIEHTpaluen
YBEJIMYUBACTCS B PALY

1) kapOoHAT HATPHsI, UOIAUT HATPHUS

2) cynb(huUT Kamus, CylbPua HaTpus
3)HUTPUT HATPUS, HUTPAT HATPHUS
4) Xn0puz TUTUS, XJIOPUJ aMMOHUS

KonuuecTtBo oTpuniarensHbix HoHOB B 120 T 10% pacTBOpa aMMOHUS, €CITU CTETIEHD
JUCCOIMAITNU cou paBHA 90%

1) 0,135 monb
2) 2)0,15 monb
3) 3)0,167 monb
4) 4) 1,67 monb

" -4
Ecnu xonnentpanus azoructort kucinotsl HNO; pasna 0,12M u K, = 6,9*10™, To
CTETIeHb €€ MOHU3AIUN COCTABUT

1) 7,6*10%
2) 8,6%10%
3) 8,6%10°
4) 7,6%107

Ecnu xoHnieHTpanus pacteopa rujipokcuaa ammonus passa 0,1M u K = 1,76*10°, To
€ro CTeNeHb HOHU3AIMH (;05) COCTABUT

1) 1,3*10%
2) 1,510
3) 1,3*10°
4) 1,5*10°°



8. Kommentparius HoHOB Boiopoa [H'] 6%-Horo pacTBopa X/I0pOBOIOPOJIHOI KHCIOTEI
(p = 1,028 r/mn) cocTaBisieT

1) 1,69

2) 2)1,76
3) 3)1,78
4) 4)1,65

9. AktuBHOCTB Xsopua-uoHoB B 0,1 M pactBope xsopuna Hatpus NaCl paBna
1) 7,58*107
2) 7,62*10°
3) 7,68*10
4) 7,54*10°

10. Crenens runponu3za u pH conu 6pomuna ammonus NH4Bu pH 0,011 pactBopa (Kx =
1,76*107)

1) 2,38*102 1 5,62 2)4,52*10°u 8,34 3)5,68*1021u 6,32  4)3,54*10"% u 4,35

Tema: «OKHCIUTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH U JJIEKTPOXUMHYECKHE PO ecChD)
Bapuant Ne 1

1. Peaxmus qucriporopIiuOHUPOBAHMSI
HNO,; = HNO3; + NO + H,0O
KoMnO,4 + H,O = KMnO,4 + MnO,4 + KOH
NH;NO; = N,O + H,0
KCIO3 =0, + KCI
2. Peakiusi BHyTpUMOJIEKYJISIPHOTO OKUCIICHUS-BOCCTAHOBIICHUS
1) AgNO3 = Ag + NO; + O3
2) Ag,0 =0, + Ag
3) K;S0O3 = K,S0O4 + KjS
4) NO; + H,0 = HNO3 + HNO,
3. Ompenenute cymmy kodhduimentos B ypasuenue peakuuu CaOCl, + H,O + NaBr —

1)8
2)7
3)9
4) 10

4. VYcTaHOBUTH COOTBETCTBUE



1: mpoaykTsI anekTponu3a paciasa CuCl, A:CuuCl,
2: mpoxykts dnekTpoiu3a pactBopa CU(NO3z),  B: Cuu O,
3: mpoaykThl 3nekTposin3a pactBopa Ca(N0s); B: H, u O3

I'Cau0O,
I[I H2 u ClI 2

5. B mporiecce anextposnza pactBopa NaCl, npu cuiie Toka 5A 3a 85 MuH Ha aHOIe
BBIJICTISICTCSI POTYKT 00BEMOM 71 (OKPYTJIUTH 10 JACCSTHIX )

6. [ns okucnenus B kucioi cpeae 0,05 1 0,2 M NaNO; norpedyercs 0,25 H pacTBop
KMnQO,4 o6semom 1 (OKpPYIIUTB JI0 COTHIX)

7. Ucxons u3 peakuuu S0, + HCIO, + H,0 = HCI + H,SO4 , tae 1 11 pacTBOpa coeputes
10 r HCIO4, nopmansaocts HCIO,4 paBHa -MOJIB/JT (OKPYTIIUTH JI0
JIECSITHIX )

8. 3HauycHHE IEKTPOJAHOTO MoTeHIHana Meau, norpyxenaHoi B 0,0005 1 pacteop Cu(NO3);
paBHO B (oKpyriuTh 10 THICSYHBIX )

9. Eciu KOHIEHTpALHs HOHOB BOAOPo/a B pacTBope 4,8% 10 Moub/i1, TO mOTeHIHA
BOJIOPOJIHOTO JIEKTPOJA PaBEH B (oxpyrauTh 10 THICSYHBIX)

10. Ecau B 0,51 pactBopa coaepskutcs 0,0699 r FeCl, r, To moTeHIran keIe3Horo
AJIEKTPOJIa PaBEH B (okpyriuTh 10 THICSYHBIX )

Bapuant Ne 2

1. Peakuust BHyTPUMOJIEKYISIPHOTO OKHCICHHUSI-BOCCTAHOBICHUS
1) KCIO3; =0, + KCI
2) NH4NO3; = N20 + H,0
3) HNO; = HNO3; + NO + H,0
4) KoMnOg4 + H,O = KMnOg4 + MnO4 + KOH

2. Peakius 1ucnpomnopuuOHUPOBAHUS
1) K>S0O5; = K5S0O, + K5S 2) NO, + H,O = HNO3 + HNO,

3) AgNO3; = Ag+ NO, + O, 4) Ag.0=0;,+Ag

3. Omnpenenure cyMMy K03(pPUIIHEHTOB B ypaBHEHUE pEaKIIUU
K>Cr,07 + H,SO4 + NayS03 —

1) 17
2) 18
3) 19
4) 20

4. YcTaHOBUTE COOTBETCTBHE

1: KMnO4 + Na,SO3 + H,SO4, — A MnSO4 + Ky,SO4 + NapSO4 + H,O



2: KMnO4 + Na,SO3; + H,O — B: MnO, + KOH + Na,SOq4
3: KMnQO4 + Na,SO3 + KOH — B: KoMnQOg4 + Na,SO4 + H,O
I': MnSO4 + KOH + Na,SO4 + H,0

5. B mporecce anextponnza pacmuiasa NaCl, npu cuine Toka 2A 3a 45 MUH. Ha KaTtoje
BBIICIIAETCS IIPOLYKT MacCOU I (OKpPYIJIUTB 10 COTHIX)

6. B mpomecce anekrposmsa pactBopa Nay;SOy, ipu crite Toka 2A 3a 2 4 Ha aHOJIE
BBIJICTISIETCSI IPOJTYKT 00BEMOM 71 (OKPYTJIUTH J0 COTHIX)

7. Ecim nuxpomMar-uoH BocctaHaBiauBaercs 10 xpoma (111), To MonsipHas KOHIIEHTpaIus
SKBHBaJIeHTa auxpomata kanus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/JI. (OKPYTJIUTH J0 COTHIX)

8. [ns B3aumonetictBus ¢ 0,25 mons K,Cr,O7 TpeGyercs 2 H pactBop HBr o6semom
71 (OKpYTJIUTB JIO COTHIX)

9. Eciu KOHIEHTpalKs HOHOB BOJI0pojaa B pactBope 3,8* 103 MOJIB/J, TO MOTEHIIHAT
BOJIOPOJHOTO 3JIEKTPOa PaBEH B (oKpyriuTh 10 THICSYHBIX )

10. Ecnu moTeHIMa I BOJIOPOIHOIO 3JIEKTPO/ia paBeH - 236 MB, To akTHBHOCTh HOHOB
BOJIOPOJIa B paCTBOPE paBHA MOJIb/J (3aIKCaTh B CTAHIaPTHOM
BHJIC)

Tema: «CTpoeHue 1 CBOHCTBA KOMILJIEKCHBIX COEUHEHUI
Bapuant Ne 1
1. IlapamarHUTHBIM HU3KOCIIMHOBBIA BHYTPUOPOUTAIIBHBIM
1) [Mn(NOo)e]*
2) [CoBre]*
3) [Fe(CO)4)™
4) [VC1e]"
2. YCTaHOBHUTH COOTBETCTBHE MEX/y Ha3BaHUEM M OPMYJIOH KOMITJICKCHOM COJTH
1: K;[PtC1,4]

2: [PtC15(NH3)3]Br

3: [CoF3(H,0)4]

4: [Co(NH3)s][Co(NO2)s]

A: terpaxnoporutatunart (1) kanus

b: Opomu TpraMMUHTpUHHUTpOXIOpOoTIaTuHbI (1V)

B: tpuakBaTpudTOopokoOansT

I': rekcanutpokoOansTat (111) rekcaammuakob6ansTa (111 [ muxmoporerpaaMMUHHHUKETS
E: rexcarimanodeppat(Il) xanus

3. YCTaHOBUTH COOTBETCTBHE MEXAY (GOPMYIION COeMHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM



1: [FeFx]®? A: 6

2: [Pt(NoH4)x]?* B: 4
3: [Pd(NH3)x]* B: 5
I:7
H:3

4. Ecmu pactBop comepxut 0,05 mos/1 Ko[Ag(CN)s] i 0,05 moms KCN, K, = 1¥10%, o
KOHIIEHTpAIMsl HOHOB cepedpa B MOJIb/TI

5. Ecnm nns KOMIIEKCHOTO MOHA YHEPTUS paciieruieHus pasHa 167,2 k/[»x/Monb, TO OH
MOTJIONIAET CBET C IJIMHON BOJIHBI B HM

6. Ecnu npu neiicTBUM pacTBOpa CEPHOM KHUCIOThI BECh OapHii U3 pacTBOpa
Ba(CN),*Cu(CNS), ocaxxnaetcst B Bujie cyibdara 6apus, TO KOOPIUHAITUOHHAS
dbopmyna conu

Bapuant Ne 2
1. IlapamarHUTHBIM BHICOKOCIIMHOBBIA BHYTPUOPOUTAIIBHBIN
[VCIe]”  2) [Fe(CO)l*
[NiClj*  4) [Pd(NH3)s]**

2. YCTaHOBUTH COOTBETCTBHE MCKAY Ha3BAHUCM U CI)OpMy.TIOﬁ KOMILIEKCHOH conu 1:

Ks[Fe(CN)g] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3),4]Cl; b: xnopuza terpaammunaukess(l1)
3: Ky[SiFs] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHUITHUKEITH

J1: nuxyiopoTeTpaaMMUHHUKENSA
E: rekcaumanogeppat(ll) xanus

3. YCTaHOBUTH COOTBETCTBHE MCKAY (bOpMyJ'IOﬁ COCAUHCHUA U KOOPANHAIIUOHHBIM YUCIIOM

[Ni(C0)x]° A4
[Co(CN)x] ¥ B: 6
[Fe(CO)x]° B: 5
I:7
J:3

4. Ecnu pacteop comepxut 0,02 mous/m CA(NO3); 1 1 Mons NH3, K, = 2,75%107, to
KOHIIEHTPAIIMS HOHOB KaMHsI B MOJIb/JT

5. Ecau MakcumyM NOIJIOLIEHHS] BUAUMOIO CBETA JUIsl KOMIIJIEKCA COOTBETCTBYET JJIMHE
BosiHBI 400 HM, TO SHEprus pacuiervieHus B KJk/Moib




6.

Ecmu st ocaxxnenus xjaopa u3 pactsopa Ha 1 mois PtCl,*3NH;3 (KUp; = 6) Tpedyeres 1
MOJIb HUTpATa cepedpa, TO KOOpAUHAIIMOHHAs opMyTia
COCAUHCHUA

Kpumepuu OUECHKU omeema cmyc)enma npu 6blNOJIREHUU MEeCmMOoBblxX 3a0anuil

Onenka TpeGoBanusi K 3HAHUAM

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH INIyOOKO M
IIPOYHO  OCBOWJI ~ INPOTrPaMMHBIM  MaTepuall,  HCYEPIBIBAIOLIC,
OTJIUYHO IIOCJIE0OBATENBHO, YETKO M JIOTUYECKU CTPOMHO €r0 M3JIaracT, yMeeT
TECHO YBS3BIBATh TEOPHUIO C IPAKTHKOH, CBOOOJHO CIIpaBISETCA C
3aJa4aMM, BOIIPOCAaMU M JPYrMMHM BHJAaMHM IPUMEHCHMs 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPU BHUJIOM3MECHEHUM 3aJaHMUIA,
IPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIICHUE.

OHCHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIIM OH TBCPAO 3HACT
Marcepuall, rpaMOTHO W II0 CYLWICCTBY MH3Jara€t €ro, HC JOITyCKas
Xopoaio CYHICCTBCHHBIX HETOYHOCTEHH B OTBETE Ha BOIIPpOC, IIPaBUJIbHO
MNPUMCHACT TCOPCTUUCCKHUE IOJOXCHUA IMPH PCHICHUN HNPAKTHYCCKUX
BOIIPOCOB M 3a1a4, BJIaJICCT HCO6XOI[I/IMBIMI/I HaBbIKaAMH U IIPUCMAMHU UX
BBIINIOJIHCHHU .

Onenka «YAOBJICTBOPUTCIIBHO» BBICTABISICTCA CTYACHTY, €CIIM OH
HMECT 3HAHUA TOJIbKO OCHOBHOI'O XapaKTe€pa, HO HEC YCBOUII Cro

YAOBJICTBOPUTCIBHO I[eTaneﬁ, AOIIYCKACT HECTOYHOCTH, HEOO0CTAaTO4YHO IIpaBUJIbHBIC

(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEAOBATEILHOCTH B
W3JI0’KEHUU MPOTPAMMHOT0 MaTepHana, UCIBITHIBACT 3aTPYAHEHUS TIPU
000CHOBaHNH OTBETA.

OLeHKa «HEYTOBIETBOPUTEILHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN
HE 3HaeT 3HAYUTEIBHOW YacTH MPOTPAMMHOIO MaTepHuaia, JAOMYCKaeT

HCYHOOBJICTBOPUTCIIBHO | CYHICCTBCHHBIC OH_II/I6KI/I, HUMECT 3aTpyAHCHHUA TIPHU OTBETC HAa BOIIPOCHI

51 000CHOBaHUU OTBETOB. Kak MpaBuIIo, OIIEHKa
«HEYJIOBJIETBOPUTEIbHO» CTABUTCS CTYAEHTaM, KOTOpPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHue  0e3  JOMOJHUTEIBHBIX  3aHATUM  TIO
COOTBETCTBYIOIIEH TUCIMILIAHE.

~own

Hepeuenb 60NPOCO6 K IK3AMEHY

OcHoBable nonoxeHuss AMY. Atom. Monekyna. Xumudeckuil anemeHt. lIpocteie u
cnoxHble BemlecTBa. OTHOCUTENIbHAs aTOMHAas Macca, OTHOCUTENbHAs MOJIEKYJSpHas
Mmacca. Mounb.Yucno ABoranpo. MomsipHas Macca.

OCHOBHBIE CTEXHOMETPUUECKHE 3aKOHBI.

OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.

Knaccel Heoprannmueckux BelecTB:OKCH/IbI, KUCJIOThI, OCHOBaHUs, coiu. Mx ¢usnueckue
U XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOITY4EHHUS.

Crpoenune aroma. Mognens Pesepdopma, ero nemoctatku. Teopus bopa. KsanTomas
TEOpUsl CTPOEHUS aToMa.

KBanroBsie uucna. [Ipunnun [Taynu. [IpaBuno I'yuaa. [IpuHuun HauMeHbIIed SHEPrUM.
ITpaBuiia KneuxkoBckoro.

[lepponnuecknii  3aKOH M NEpPUOAMYECKAass CHCTEMAa XUMHYECKHX DJIEMEHTOB
AN .Menneneea. Ilpunuun mnoctpoeHus. ['pynnbl W mOepuoabl. 3aKOHOMEPHOCTH




10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.
29.

U3MEHEHHUS CBOWCTB aTOMOB, TIPOCTHIX BEUIECTB M COEAMHEHUH, OOpa30BaHHBIX
XUMUYECKUMH 3JIEMEHTAMH, B IIPEAeNiax IUIABHBIX MOATPYNI U IMEPUOJIOB CHUCTEMBbI
.. MenneneeBa. [leppoguqHoCTh CBOMCTB aTOMOB .

Xumuyeckasi cBa3b. M3o0paxenue xumudeckoil cBs3u. KoBaneHTHas (mossipHas,
HenoJisipHas). MexaHu3Mbl  00pa30BaHUs KOBAICHTHOH cBsi3u. CBOMCTBAa KOBAJIGHTHOM
cBs3u. ['ubpuauzanus opouraneii. JAumnonb, JyiMHA AUONS, JTUTOIbHBIA MOMEHT.

Merton BaneHTHBIX cBsA3eil. OcHOBHBIE MonoxkeHus Meroaa BC.

Mertox MONEKyIspHBIX oOpOuWTalieli. MarHuTHbIE CBOWCTBa BemiecTB.  JImHeiHas
koMOuHanus atoMHbIX opoutanei (JIKAO). Ces3siBaromue u paspoixistomiine MO
HonHas cBs3b.

BonoponHas cBA3b. MeXMoJIeKyIsipHas U BHYTPUMOJIEKYJISIPHAs. BOJOPOAHBIE CBS3H.
MexMonekyasipHoe B3auMoOJIEHCTBUE: 1) DBIEKTPOCTaTHYECKOE — OPHUEHTAMOHHOE
(IUMONB-AUMOIBHOE), WHIYKIMOHHOE U JUCHEPCHOHHOE; 2) JOHOPHO-aKLENTOPHOE.
VpaBHenue Ban-nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBI3EH.

Merannuueckast cBA3b. CXOACTBO M pa3inyue C KOBAJCHTHOM  CBS3BIO.
HeHachlieHHOCTh U HEHAINIPABIEHHOCTh METAJNINYECKON CBSI3U.

Xumuyeckass kuHeTHKa. CKOpOCTb XMUMHYECKMX peakuuid. Cuctema. ['omoreHHble
rereporeHHble cucrembl. @a3za. CKOpOCTh TOMOT€HHOM U F€TEPOreHHOM peakiuil.
@daxToppl, BIUAIOLIME Ha CKOPOCTh XMMMUYECKHUX pEaKIUi. 3aBUCUMOCTb OT
KOHLIeHTpauuu. OCHOBHOM 3aKOH XMMUYECKON KMHETHKHU.

BrusHue Ha CKOpOCTh XMMHYECKUX peakiuii Temmepatypsl. [IpaBuno Bant-T'odda.
AKTUBHBIE MOJIEKYJbl. ODHEprus aKTUBAaLUWU. 3aBUCUMOCTb JHEPruy aKTUBALMU OT
NPUPOJBl PEarupyrolux BEHIECTB. JHEPreTUYECKH Oaphep, MEepexoHOe COCTOSHHE.
VYpaBHeHne AppeHuyca, Kak Oojieeé TOYHO OIUCHIBAIOIIEE 3aBHUCHUMOCTH CKOPOCTH
XUMHYECKON peakIMH OT TEMIIEPATYpHI.

3aBUCUMOCTBh CKOPOCTH XMMUYECKHUX PEAKUUN OT MPUPO/Ibl PEArupyroIIero BeuecTBa.
IlonsaTne o karanuse W Karanms3atopax. Karanurtudeckue peakuuu. ['OMOreHHBIN U
TFeTEepPOreHHbINM KaTanu3. MexXaHu3M JEeNCTBUS KaTaau3aTopoB. AKTUBHBIE II€HTpPbI
karanuzatopoB. Karanutudeckue siapl. [Ipomotopsl. MU306upaTtensHOCTh KaTaau3aTopos.
Tepmonunamuka. TepmoaunHamuueckas cuctema. @aza. ['eteporeHHas U romMoreHHas
cucrteMbl. KomnoneHTsl cucteMbl. DOYHKIMH U MapaMeTpbl COCTOSIHUSI. BHyTpeHHSss
DHEPrusl.

[lepBoe Hayamo (3aKOH) TepMOAUHAMHUKU. OHTanbnus. CTaHIAPTHOE COCTOSIHUE
BelecTBa. CTaHAapTHAS SHTAIBIIUS PEAKLIUH.

Tepmoxumust. Tepmoxumuyeckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOM
3aKOH TEPMOXUMHUHU - 3aKOH ['ecca. Kpyroseie nponecco! (IUKIIbI).

OHTponus Kak (YHKIHS COCTOSHUS CHCTEeMBbl. TepMoaMHaMuU4ecKass BEpOSTHOCTD
cocrogHusi cucremMbl W. CranmapTtHas »SHTponus. Bropoe Hawano (3aKOH)
TEPMOTMHAMUKH.

[Toctrynar [lnanka (TpeThe Hayalo TePMOJUHAMUKH). FI3MEeHEeHHEe SHTPOIMHU BEIIECTBA C
YBEJIMYEHUEM TEMIIEPATYPHI.

Oneprus ['n66ca. Ca3annas sueprus. HanpaBieHHOCTh XUMHUYECKOTO Mpolecca.
OOpatumble W HEOOpaTHUMBbIE peakluu. XUMHUYecKoe paBHoBecue. I[Ipuniun Jle
[atenbe. CMeLIEHNE XUMUYECKOTO PaBHOBECHS.

PactBopbl. Knaccudukanus pacTBOpoB MO arperaTHoMmy cocTostHMIO. HackleHHble,
HEHACBIIICHHBIE U TIEPECHIILIEHHBIE PACTBOPHI.

Konnentpanust pactsopoB. KoHiieHTpupoBaHHble U pa3daBiieHHble pacTBOphl. CriocoObI
BBIPKEHUSI KOHIIEHTPAIIMU PacTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUTHI. CUIIbHBIE, cT1a0ble U CPeTHEN CUIIBI JIEKTPOIUTHI.
OnexrponauTnueckas auccouuanus. OCHOBHBIE MOJIOXKEHUS TEOPUH DJIEKTPOIUTUYECKOM
aucconmanuu. MexaHu3m auccouuannu. KHcimoTsl, OCHOBAHMS M COJM C TOYKHU 3PEHUS



30.
31.
32.
33.
34.
35.
36.

37.
38.

39.

buier paccMOTpeH M yTBEp:KIEeH HA 3acelaHuH Kadeapsl

TOA. Crenenp auccounanuu. KoHCTaHTa AMCCOLMALINY. 3akoH pa30aBiIeHUA
OcTBanpaa.

DnexTpoauThueckas auccouuanus Bojbl. oHHOe npousBeneHue Boabl. Bonopoanslil u
TUJIPOKCHIIbHBIN MokazaTenu. pH pacTBOpoB colieil.

[TpousBeneHne pacTBOPUMOCTH. Peakiinu HOHHOTO 0OOMEHa.

I'maponus coneit. Tunsl runponu3za. Peakuus cpeapl. CTeneHb 1 KOHCTaHTa THAPOJIM3a.
WneanpHble pacTBopbl. KosmuratuBHbele cBoiicTBa pacTBopoB. OcMmoc. OcMoTHUECKOE
napienue. 3akoH Paynsa. CneactBus u3 3akona Payis.
OxucauTeNnbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudpukanus
OBP.Oxucnurenu 1 BOCCTaHOBUTENU. MeTobl cocTtaBieHus ypaBHeHuii OBP.
OneKTpoan3. DIEKTPOIN3 pacIulaBoB, BOJIHBIX pacTBOpoB. [lonsarue o I'D. CocraBnenue
I'D. OJIC snementa. Cranmaptaas DJIC snemenra.

OnexTpoaHble NnoTeHuuanbl. CTaHJapTHBIE 3JIEKTPOJIHBIE NMOTEHIMANIBL. 3aBUCUMOCTD
AMEKTPOAHOrO TOTEHIMAla OT KOHIICHTPAIil BEIIeCTB M TeMIlepaTypbl ( ypaBHEHUE
Hepncra). DnekrpoxuMuyeckuil psji Hanps>KeHU METaIoB.

KonnuecTBeHHas XapakTepuUCTHKA MTPOLIECCOB dJIeKTpoiu3a (3akoH Dapases).
Hucnepcubie cuctembl. JlucnepcHast ¢aza u aucnepcuoHHas cpeaa. CycneH3uu u
smynecuu. Komnouansle pactBopbl. Oddext Tunpans. Koarymsuus. 3HaueHue
KOJUIOMJIHBIX PAaCTBOPOB.

Kommekcnbie coequnenus. KoopaunanuonHnas teopust Bepuepa. OCHOBHBIE THUIIBI K.C.
Homenknarypa k. c. [IpakTndyeckoe npuMeHEHHE K. C.

Hpumepbl IK3AMEHAUUOHHDBIX ounemos

UHT'YIHICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHALMOHHBIN Omier Ne 1

ITo xkypcy «M30paHHBbIe IJIABbI HEOPrAHUYECKOW XUMMID)

IJIsl_CTYAEHTOB 3 Kypca CcnenuaJbHOCTH «XHMMHSD)

Bonpockl.1. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI. THUIIBI XUMHUYECKHUX PEAKIUI.
2. Tlocrynat Ilnanka (Tperbe Hayaso TepMOAUHAMHKHW). M3MeHeHue sHTponuu

BEIIECTBA C YyBEJIMUYEHUEM Temmeparypel.OHeprusi [ub6ca. CBs3aHHas 3HeEpPrus.
HanpaBieHHOCTh XUMHUYECKOTO ITpoLecca.

3. Hamwmmmure YpaBHCHUA BHCKTpOHI/ITI/I‘{CCKOﬁ Aucconmanun CICAYIOIMUX BCHICCTB:

a) cynb(ara kanus; 0) oprodochopHoi kucimoTel; B) xjopuaa xeneza (lll); 1) murpara
Oapus;

1) THAPOKCUA HATPHUSL.

3aB. kadenpoii, mpodeccop A.M.CanamoB

UHT'YIHICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHALMOHHEIN Omier Ne 2

ITo kypcy «M30paHHbIE IJIABbI HEOPrAHUYECKOW XUMUH»




Bonpocsl. 1.

IJISL_CTYAEHTOB 3 Kypca CcnenuaJbHOCTH «XHMMHS)

OcHoBHble nos10’keHNs AMY. CoBpeMEHHbIE ONPEEIICHUs TOHATUI

atoM u Mojekyina. IIpocteie u cioxHble BemiectBa. OTHOCHTENIbHAs aTOMHas Macca,
OTHOCHUTEJIbHAs MoJIeKyJsipHas Macca. Moib. Yucno ABoragpo. MossipHas macca.
2. DHTponUs Kak (QyHKIMS COCTOSIHUA CUCTEeMBL. TepMoauMHaMu4eckas BEpPOSTHOCTb
cocrosiHus cucreMbl W. CtanaapTHas 3HTponus. Bropoe Hayano (3aK0H) TEpPMOAMHAMUKH.
3. OCHOBHBIE TUIIbI XUMHUYECKUX peakiuil. [[puBecTn mpuMepbl KaK101 U3 HUX.

busier paccMoTpeH M yTBep KIeH HA 3acelaHuu Kadeapbl

3aB. xkadenpoii, mpodeccop

A.M.CanamosB

Kpumepuu OUEHKU omeema Ha IK3amene

4-GannbHas 1IKajla IToxazarenu Kpurepun
(YpoBeHb
OCBOCHHS)
OTiinyHO . Ilonnora wu3noxxenus | CTyIeHTOM JaH TOJHBIA, B JIOTMYECKOMN
(TIOBBITIIEHHBIH TEOPETUYECKOIO IIOCJIEI0BATEIbHOCTH  PA3BEPHYTHIM  OTBET
YPOBEHB) MaTepuania; Ha TIOCTaBJCHHBIH  BONpPOC, TI/A€ OH
. ITomHoTa U | IPOJEMOHCTPUPOBAJI 3HAHMS IpeIMETa B
IIPaBUIILHOCTh MIOJIHOM 00beMe Yy4yeOHOW MpOorpamMMBbl,
peleHus JIOCTaTOYHO ri1y0oKo OCMBICJINBAET
MIPAKTUYECKOIO JTUCLUILINHY, CaMOCTOSITEINIbHO, u
3aJlaHus; HCYEPIIBIBAOIIIE OTBEYAET Ha
. IIpaBUJIBHOCTH W/MJM | AOTIOJIHUTENbHBIE  BOIMPOCHI,  MPUBOJIUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIE NPHUMEPHI MO MpobiIeMaTuKe
b U3JI0’KEHUS | TOCTABJIEHHOTO BOIpOCa, pemm
(mocnenoBaTeNbHOCTh | MPEAJIOKEHHBIE MPAKTUYECKHE 3a7aHus 0e3
JeHCTBUH ), OIINOOK.
Xopomo . CaMOCTOATENBHOCTD | CTyIeHTOM JaH pAa3BEpHYTHI OTBET Ha
(6azoBbIi OTBETA, MOCTAaBJCHHBIA  BOMPOC, TJ€  CTYACHT
YpOBEHB) . Kynbrypa peun; JIEMOHCTPHUPYET 3HaHUs, IPpUOOpETEHHbIE Ha
- AT.A. JIEKIMOHHBIX U CEMMHApCKUX 3aHATUAX, a
TaK)Ke€ TOJyYEHHBIE TIOCPEACTBOM H3YyUEHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEepHaJIOB IO
Kypcy, JaeT apryMEHTHUPOBAHHbBIE OTBETHI,
MIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJIHOE  BJIAJICHHE  MOHOJOTHYECKOM
peublo, JIOTMYHOCTh M IMOCIEA0BATEIbHOCTh
orBeTa. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Pemmn MIPEAJIOKEHHBIE
NpakTUYeCKHe 3aJaHusd ¢ HeOOJbLIIMMHU
HETOYHOCTSIMHU.
Y 10BII€TBOPUTEITH Cryaentom naH OTBET,
HO CBUJIETEJBCTBYIOIINA B OCHOBHOM O 3HAaHUU
(I10pOrOBbIit IIPOLECCOB  HM3y4acMOW  JUCLMILIUHBI,
YPOBEHb) OTJIMYAIOIIMKACSA HEJOCTATOYHOM TIIyOMHOU

W TIOJHOTOM PACKPBITHUA TCEMBI, 3HAHHEM




OCHOBHBIX  BOMPOCOB  TEOpHH,  CJIabO0
c(OpMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SBJICHHM,  TIPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAHHEIE
OTBETHI H MIPUBOANTH MIPUMEPBHI,
HEJOCTAaTOYHO  CBOOOIHBIM  BJIaJCHUEM
MOHOJIOTHYECKOW PEYbl0, JIOTUYHOCTHIO H

[10CJIEI0BATENBHOCTBIO OTBETA.
JomyckaeTcsi  HECKOJbKO  OMIMOOK B
CoJlep>KaHNuU OTBETa u perieHuu

IIPAaKTHUYECKUX 3aaHUM.
Heynosnersopure CryneHToM JaH OTBET, KOTOPBIA COJIEPKUT
JIBHO pan CEPbE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHApY)XMBAIOIIMKA HE3HAHHE IMPOIIECCOB
copMHUpOBaH) n3y4yaeMoi MPEeIMETHOMN obnacru,

OTJIMYAIOMINKACS HETITyOOKUM PacKpBITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpUH, Hec(HOPMUPOBAHHBIMU HaBBIKAMU
aHaJIn3a SIBJICHHUH, ITPOLIECCOB, HEYMEHUEM
J1aBaTh apryMEHTHUPOBAHHBIE  OTBETHI,
ciabbIM  BJIAZICHHEM  MOHOJIOTMUYECKOU
peublo,  OTCYTCTBMEM  JIOTMMHOCTH U
II0CJIEZI0BATEIBHOCTH. BoiBogs!
IIOBEPXHOCTHBI. PenieHne NpakTUYEeCKUX
3alaHUi HE BBINOJIHEHO. T.e CTyAeHT He
CIOCOOEH OTBETUTH Ha BOIPOCHI JIaXe MpHU
JOTIOJIHUTEIBHBIX ~ HABOAALIMX  BOIIPOCAxX
[IPENOAaBaTelIs.

9. YYEBHO-METOJIMYECKOE U1 HH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHMUIIAHBI

9.1.Yuebnasi iuTeparypa

a) OCHOBHAA:

1. Heoprauuueckas xumus: B 3 1./Ilog pex. FO. 1. Tperbsixoa . T. 1: ®usuko-xumMuyeckue
OCHOBBI HEOpPraHUYECKOH XUMHUH: YUeOHUK /I CTy[. BhICII. y4eO. 3aBeneHuit/M. E. Tamm, 1O.
J. Tperbsikos; - M.: U3narensckuii neHTp «Akanemus», 2004. — 240 c.

2. Heopranmueckas xumusi: B 3 1./TTon pex. 1O. 1. Tperpskosa . T. 2: Xumus

HETEePEXOHBIX AJIEMEHTOB: YUEeOHHUK JJIs CTY/. BBICHI. y4eb. 3aBenaeHuii/A. A. JIpo3nos,
B. Il. 3nomanos, I'. H. Mazo, ®. M. CniupuaonoB. — M.: M3naTenbCkuii LEHTP
«Axagemus», 2004. — 368 c.

3. Heoprannueckas xumus: B 3 1./ITox pen. FO. 1. Tpetbsaxonra . T. 3: Xumus nmepexo1HbIx

anemeHTOB. KH. 1: YueOHuk mms ctyn. Beicin. yueb. 3aBeaeHuit/A. A. JIposnos, B. I1.

3nomanos, I'. H. Mazo, ®. M. Cnupugonos. — M.: 3natenbckuii neHTp «AKagemMus»,
2007.-352c.



4. Heoprannueckas xumusi: B 3 1./Ilox pen. FO. J1. Tperbsikosa . T. 3: XuMus nepexoIHbIX
anemMeHToB. KH. 2: YueOHuK 1 cTya. Bbicil. yuel. 3aBenennii/A. A. Jposnos, B. I1.
3nomanos, I'. H. Mazo, ®. M. CnupunonoB. — M.: U3narenbckuit HEHTP «AKaaeMus»,
2007. —400 c.

VYraii SI.A. O6mas u Heopranudeckas xumus. — M.:BII, 2000. — 527 c.

[Mpaiisep 1., Otkunc I1. Heoprannyeckas xumus. B 2-x 1. M.:Mup, 2004,T.1. 679 c.
[Mpaiisep A., Otkunc I1. Heoprannyeckas xumus. B 2-x . M.:Mup, 2004,T.2. . 486 c.

© N o O

JlecaukoBuu A.U., Kpacunkuit B.A. VI30panHble ri1aBbl HEOPraHMYECKOW XUMHUH. — MH.:

bI'Y, 2006. 118 c.

0) JOMOJIHUTEbHAS:

1. Mapteinenko  JLM., Cmounsin  B.M. Meroaudeckue  acmekThl — Kypca
Heopranunyeckot xumuu. M.:MI'Y, 1983. 185 c.

2. Maprteinenko JIL.U., Crnuupsin B.W. M30panHble TTIaBbl HEOPraHUYECKONH XUMHH.
M..MI'V, Brm.1. 1986. 287 c.

3. Maprteinenko JI.U., Cnuubia B.W. N30panHble r1aBpl HEOPraHU4eCKOW XHMUHU.
M.:MI'V, Brm.2. 1988. 256 c.

4. JInnun P.A., Monouko B.A., Kynpsmosa 3.A. HomeHknaTypa HEOpraHM4ecKux
BemecTB. M.:Komocc, 2006. 95 c.

S, Xbron [Ix. Heoprannueckas xumusi. CTpoeHHEe BELECTBA U PEaKIIMOHHAS
cnoco0HOCTh. M.: Xumus, 1987. 696 c.

6. Kpacnos K.C. Monekynsl 1 xumuueckas cBsa3b. M.: Beicimas mkomna. 1977. 280 c.

7. OObmas u Heopranuueckass xumus. B 2-x T. Ilox. Pen. Bopobsera A.dD. M.:
Axanemknura, 2004. T.1. 371 c.

8. OO6mas m Heopranmveckas xumusa. B 2-x 1. [loxg. Pexn. Bopobrea A.®. M.:
Axanemknwmra, 2004. T.2. 544 c.

9. Xumusi. OcHoBHBIE MOHATHUS U TepMuHbL. [loa pen. 3akreiima A.}O. M.: Xumus,

2000. 544c.

9.2. UHTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

7. ChemSoft 2004

9.3. IIporpammHoe odecnedeHnne

YHuBepcuTeT  obOecreueH  HEOOXOAWMMBIM  KOMIUIGKTOM  JIMIIEH3WOHHOTO W CBOOOJHO
pacipoCTpaHsIeMOro MPOrPaMMHOTO O0CCIICUCHHSI, B TOM YHCJIC OTCUSCTBEHHOTO MPOU3BO/ICTRA.

Kaxngpit oOydatomuiicss B TedeHHEe BCero Imepuojga oOydeHHs oOecredeH HWHIWBUAYATbHBIM
HEOTPAHUYCHHBIM JIOCTYIIOM K 3JICKTPOHHOW WH(pOPMAIIMOHHO-00pa30BaTeIbHON Cpe/ie YHUBEPCUTETA U3
MO0OW TOYKH, B KOTOPOM UMeeTca MAOCTYN K HWH(OPMAIMOHHO-TEIEKOMMYHHKAIIMOHHONW —CeTH
«HTepHET» KaK Ha TEPPUTOPUM YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter obecreyeH CIEAYIOMUM KOMIUIEKTOM JIMIEH3MOHHOTO TMPOTrPaMMHOIO

oOecrieyeHus.
1. JluneHsuoHHOE MpOrpaMMHOE o0ecreueHue, ucnoiabzyemoe B Marl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.IIporpammusiii kommiekec MMUC “Busyanbnas Ctynus Tectupoanus’

1.4. AutuBupycnoe [10 Eset Nod32

1.5.CnpaBouno-nipaBoBasi cucrema “KoHcynbTant”

1.6.CrpaBouno-mipaBoBasi cucrema “I'apant”

Hapsny ¢ TpamuIMOHHBIMHA W3JIaHUSAMH CTYACHTHI U COTPYJAHUKA HMMEIOT BO3MOXKHOCTh
MOJIb30BATHCS AIEKTPOHHBIMHU TOJTHOTEKCTOBBIMU 0a3aMU TaHHBIX:
Taonuua 9.1.

HasBanmne pecypca Cebuika/goctyn

OnextpoHHass ~ OuOnworeka  ommaiin  «EguHoe  okHo K | http://window.edu.ru
00pa3oBaTeIbHBIM pECypcam»

«O0pa3oBarenbHbIi pecypc Poccnm» http://school-collection.edu.ru

desepanbHblii  00pa3oBaTeNbHBIN  mopTan:  yupexaenus, | http://www.edu.ru —
nporpammbl, ctauaaptel, BY 361, Tecter EI'D, [TA

DenepanbHbIN LEHTP nHpopmanmoHHo-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcos (OIINOP)

OBC "KOHCVJIBTAHT  CTYJEHTA". Onexrponnas | http://polpred.com/news
OnOIMOTEKa TEXHUYECKOTO By3a

N3narenbctBo «JlaHby. DIEKTPOHHO-OMONINOTEUHAsI CUCTEMa http://www.studentlibrary.ru -
Pycckast BUpTyanbHas OnOIHoTEKa http://rvb.ru —
WznarensctBo «Jlanby. DnekTpoHHO-OMOIMOTEYHAsI ccTeMa http://e.lanbook.com -

EsxenenenbHuk HayKu u oOpazoBanust FOra Poccun «Akanemus» | http://old.rsue.ru/Academy/Archives/I

ndex.htm
Hayunas snextponnas Oubiamnoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnexkTponHo-6ubaHoTeuHas cucreMa IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPaBOYHAs  CHCTEMa IOKyMeHTOB B  cdepe | http://www.informio.ru
obpaszoBanus «MHDOPMHIO»

Nudopmannonno-mpaBoBas cuctema «KoHCYyTbTaHT-TIITIOCH CereBast BepcHs, IOCTyIIHa CO BCeX
KOMITBIOTEPOB B KOPIOPATUBHOM CETH



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

Nurl'y

WudopmannonHo-mpaBoBas cucrema «['apaHm» CeteBasi Bepcusi, JOCTyIMHA CO BCEX
KOMITBIOTEPOB B KOPIOPATHBHOW CETH
Nurly

DeKTpoHHO-OnbIHOTEYHas ciucreMa «FOpaiir» https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MarepuajibHO-TeXHUYeCKass 0a3a yHUBepPCUTEeTa TIO3BOJSET oOOeCHeunBaTh KaueCTBEHHOE
MIPOBEJICHUE TEOPSTHUYCSCKUX U JIAOOPATOPHBIX 3aHSATHUI.
[lepeuens HEOOXOIUMBIX TEXHIHUECKUX CPEICTB OOYUEHHS, NCTIOIB3yEMBIX B YI€OHOM TpoIIecce
JUTSL OCBOCHMSI TUCIUTUIMHBI «/30paHHbIC TJIaBbl HEOPTaHUUSCKOW XUMUUNY:

®  KOMIBIOTEPHOE U MYJIbTHMEANIHOE 000PYy/I0BAHNE;
®  BHUJEO- U ayJUOBHU3YAIbHBIE CPEICTBA OOyUEHUS H Jp.
TpeboBaHug K ayAWTOpHUH [UIsl JEKIUOHHBIX W TPAKTUYECKUX 3aHITHNA: OecHryMHas CBeTiIas
ayIUTOPHS Ha 25 MOCAOYHBIX MECT C HHTEPAKTUBHOU JOCKOM.

JJ1s TOTHOTIEHHOTO OCYIIECTBIIEHHSI YIeOHOT0 TpoIiecca Mo JUCIIUIIHE UMEIOTCS:

Jlexuuu, npe3eHTanuu

KoHTposnbHbIE TECTEI.

Cnucok BOIPOCOB ISl TPOBEICHHS COOECEIOBaHUS U KOJUIOKBUYMOB.
Taomuusl.

BapuanTel 3a1aHuil 1711 KOHTPOJIBHBIX PadoT.

BapuanTbl 3a1aHui 17151 CAMOCTOSATEIIBHOM padoThI.

ok~ wphE

11.METOJAMYECKHUE YKA3AHMS JUISI OBYYAIOIMXCSI IO OCBOEHUIO
JTACHUTLIAHBI

Jucuumnnnza «/30paHHble I1aBbl HEOPraHWUYECKONH XUMUM HallpaBlieHa Ha (OpMHUpPOBaHUE
kommeTennuii: YK-1, OIIK-6, ITK-4.

IIpomexyTOUHas arTecTalys MPEaonaraeT 3K3aMeH.

[Tpuctynas K U3y4YEHUIO TUCIUIUIMHBI, HEOOXOIMMO B MEPBYIO OYEPEIb O3HAKOMUTHCS C
coJiepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHU.

[Tpu u3yuennu u npopaboTKe TEOPETUYECKOT0 MaTepraia i OakalaBpoB HEOOXOAUMO:

- TOBTOPUTH 3aKOHCIIEKTMPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepuan M JONOJIHUThH €ro C
Y4E€TOM PEKOMEHIOBAaHHOM I10 JaHHOHN TEME JINTEpaTyphl;

- NIPHU CAMOCTOSITEIBHOM M3YYEHHH TEOPETUYECKOM TEMBbI CHENaTh KOHCIIEKT, HCHOJIb3Ys
pekoMenaoBanuble B PIIJI nuTepaTypHble MCTOYHHUKM U pecypchl HHGOPMAalMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

- IPU OJTOTOBKE K MIPOMEKYTOYHON aTTeCTAllMK 0 MOJIYJIIO UCIOIb30BaTh MaTepuabl GoHIa
OIICHOYHBIX CPEJCTB.

[lpakTuyeckue 3aHATHS MPOBOIATCS C IENbI0 YIIyONeHUus M 3aKperyieHus 3HaHWM,
NOJYYEHHBIX Ha JIEKUMSAX M B IPOLIECCE CAaMOCTOATENbHOM padOThl Hal HOPMAaTUBHBIMU
JOKYMEHTaMH, Y4eOHOH 1 HayqHOH JTUTepaTypoil.

ITpu noAroTOBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:

- U3y4YUTh, IOBTOPUTH TEOPETUYECKUN MaTEpHaJl 110 3aJaHHON TEME;
- IIPH BBIIIOJIHEHUH JOMAIIHUX PACYCTHBIX 3aJlaHUM, U3yYUTh, IOBTOPUTH TUIIOBBIC 3a/1aHHUS,




BBINOJIHSIEMbBIC B ayAIUTOPHUH.

Pexomenganuu no padore ¢ HAy4YHOIl U y4eOHOM JTUTEPATYPOil

Pabora ¢ yueOHOI 1 HAyIHOU IUTEPaTypOl SBISIETCS TJIABHON (POPMOI CaMOCTOSATEIIBHON
paboTel U HeoOXoauMa NpU MOATOTOBKE K YCTHOMY OINPOCY Ha CEMHHAPCKHUX 3aHATHUAX, K
MOJYJIBHBIM KOHTPOJIBHBIM paboTaMm, ompocy, 3auery. OHa BKiItOYaeT npopaboTKy JEKIIMOHHOTO
MaTepuaia — H3Y4YeHHE PEKOMEHIOBAHHBIX HCTOYHHUKOB M JHUTEPATYphl MO TEMAaTUKE JICKIIUU.
KoHcneKkT neKiuu JOomKeH cofepkarh pedepaTUBHYIO 3alMCh OCHOBHBIX BOIPOCOB JICKIHH,
NPEJIOKEHHBIX MpernojaBareyeM cxeMm (MpU HX JEMOHCTpAlMH), OCHOBHBIX HCTOYHHKOB U
JUTEpATyphl MO T€MaM, BBIBOJBI MO KaXJOMY Bompocy. KOHCHEeKT JoimkeH ObITh BBINOJHEH B
OTIIeNbHOU TeTpaau 1o npeameTy. OH JOMKEeH OBbITh aKKypaTHBIM, XOpPOIIO YHUTAaeMbIM, HE
CoJIepKaTh HE OTHOCSIIYIOCS K TeMe UH()OPMAITHIO UM PHCYHKH.

KoHcnekTsl HaydHO TUTEpaTyphl IPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBINOJIHEHBI TaKXe AKKypaTHO, COAEP)KaTh OTBETHl HAa KaKIbIH MOCTABJICHHBIA B TEME
BONPOC, UMETh CCBUIKY Ha HMCTOYHHMK HH(MOpMaluu ¢ 00s3aTelbHBbIM YKa3aHHEM aBTOopa,
Ha3BaHUS M ToJa M3JAaHUS HUCIOJb3yeMOW HAy4YHOH JuTepaTypbl. KOHCIEKT MOXeT OBITh
OTIOPHBIM (COJIEPKATh JIUIIHL OCHOBHBIE KIIFOUEBbIE MO3UIUH), HO MPU STOM MO3BOJISIONIUM JIaTh
MIOJIHBIM OTBET MO BOIIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTA ONPENEISIETCS CaMUM
oOy4aronumcs.

B npornecce paboThl ¢ yueOHOH 1 HAyYHOH JIMTEpaTypoil 00yJatoIHiics MOKET:

- JenaTh 3alUCU MO XOJAYy 4YTEHHUS B BHUJEC MPOCTOrO0 WM Pa3BEPHYTOro IUIaHa (CO3/1aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHHKE);

- COCTaBIIATh TE3UCHl (LUTUpOBaHME Hauboyiee BaXKHBIX MECT CTaThbM WIUM MOHOrpaduw,
KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- FOTOBUTH aHHOTAIMH (KpaTKoe 0000IIIEHNE OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEpHYTHIE TE3HUCHI).
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