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1. IEJIM OCBOEHMSI YYEBHOM U CLUTLJIMHBI

]_Ie.]IﬂMI/I OCBOCHHUA TUCHHUITIINHDBI «Oﬁlllaﬂ XUMHUA» ABJIAIOTCH:

- HU3YUCHUC CTYACHTAMU OCHOBHBIX MMOHSATHH B 3aKOHOB XHUMHH,

- OCBOCHHUC OCHOBHOI'O MaTtcpualja 1o CTpoOCHUIO aTOMOB, XHUMHYCCKOM CBSI3U U 3aKOHOMCPHOCTAM,

CBSA3aHHBIM C IIEPHOJUYECKUM 3aKOHOM M IIEpUOANYECKON cucteMon aemeHToB . M. Menneneesa;

- H3YUCHHUC OCHOB XUMHYECKOU TCPMOANHAMHUKHU U KHHCTHUKU XUMHUUYCCKUX IMPOLICCCOB,

- TOJyYeHHe TTyOOKHX 3HAHUHU 10 TEOPUHU PACTBOPOB M TEOPUU IIEKTPOXHUMHUYECKHIX TPOLIECCOB.

2. MECTO YUYEBHOMH JUCIUILIUHBI B CTPYKTYPE OIIOII BO

Jucnumnmaa «OO0mas XuMus» OTHOCHTCS K 00s3aTeIbHOM 4YacTh aucnuiuimH bioka 1;

n3yyaercs B 1-om cemecrpe.

[Ipemyaraembrit Kypc MOMOXKET CTYACHTaM MPUOOPECTH 3HAHUSI TI0O OCHOBHBIM XUMUYECKUM

IOHATUAM, IIOHATH CYITHOCTD IMMPOTCKAHUA XUMHNYCCKHUX ITPOIECCCOB.

Taoauua 2.1.

Csa3b JUCHMIIMHBI «O0Ias XUMHSA» C moCJICAYIOIIIUMHU AUCHUIITIMHAMH A CPOKH UX

H3yYeHUs
Kon JMcuMIUInMHEI, MOCIEAYIONE 33 AUCIUIUIMHON Cemectp
JACIATUIAHEI «OO01ast XuMus)
b1.B.03 AHanutnyeckas XHUMUS 2
b1.0.08 Opranuyeckas XUMHsI
b1.0.15.03 Buoxumusa 4

B pe3yabTaTe 0CBOCHUA TUCHUIIJIMHBI CTYACHT JOJIKEH

3HATDL:

HpI/IHHI/IHH KJ'IaCCI/I(I)I/IKaL[I/II/I W HOMCHKJIATYPY HCOPIraHUICCKUX CO@HHHCHHﬁ;
OCHOBHBIE TUITBI XUMHYECKUX CBHSGﬁ;

OcHOBEI COBpeMeHHOﬁ TCOPHUU CTPOCHUA aTOMA,

Teopmo KOMIIIICKCHBIX COGHHHGHHﬁ;

OcHOBBI OHCPICTUKU U KUHCTUKU XUMHUUYCCKUX MPOLICCCOB;

TCOpI/IIO PACTBOPOB HEIJICKTPOJIUTOB U SJICKTPOJIUTOB,

OcHOBEBI QJICKTPOJIUTHYCCKUX ITPOLECCOB.

YmMmerh:

Haxomuth cBsI3p MEXy CTPOCHHEM BEILIECTBA U €0 XUMHYECKUMHU BO3MOKHOCTSIMU;
Pematp moOble XUMHUUYECKHE 3a7aud, ONMUPAsICh HA TEOPETHYECKUN MaTepuan  OCHOB
XUMUY;

[IpoBoauTh mpoCTENIINE PACUETHI M0 OKUCIUTEIbBHO-BOCCTAHOBUTEIBHBIM PEAKLIMM,



SHEPreTUUYCCKUM M KHHETHUECKUM IPOIECCaM, TCOPHH PACTBOPOB;

e PaGoratp B nabopaTopum ¢ HCIOJB30BAaHHEM  IPOCTEUIIETO
000pyI0BaHUS;

e (CoCTaBIISTh XUMHYECKUE pcakuuun JIFOOBIX XUMHYECKUX IIPOLCCCOB U BBIMOJIHATH HA UX
OCHOBE HEOOXOJMMbIC PACUETHI.

71a00paTOPHOTO

Biaagern:

e MeToauKON NPOBEACHNUS XMMHUECKOT0 SKCIIEPUMEHTA B 1a0OPaTOPHBIX YCIOBUSX;
e VYMeHueM IpaBUILHOTO OOBSICHEHUSI PE3YIbTATOB SKCIIEPUMEHTA, €CIIHU JaXKE PE3ybTaT

OTPULATEIIbHBI;
e MeroaMu OKa3aHUs MEPBOM MOMOIIY TPU HECYACTHBIX CIY4asiX B XUMHUYECKOU
nabopaTopuu

3. KOMIIETEHIIMH OBYYAIOWETIOCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHWSA YYEBHOM TUCIUTLIVHBI.

[Ipouecc u3yueHus: NUCUUIUIMHBI HampaBieH Ha (GOPMUPOBAHHME AJIEMEHTOB CIIEAYIOUINX

komrereHui B cootBeTcTBUU ¢ PI'OC BO u OIIOIT BO no nanHoMy HanpaBiI€HUIO MTOJATOTOBKH:

HaumenoBa Kopn, Kon, HauMeHOBaHHe HHIUKATOpA
HHMEe KaTeropuy HauMeHOBaHMe AOCTHKEHHS] KOMIIETEeHIIUH
(rpynmbi) YHHBEPCAJIbHOMI
KOMIIeTeH M

Cucremnoe u kpu-| YK-1. Cnocoden YK-1.1. AHanuzupyer 3a7a4y, BbIACISAS €€

THYeCKoe OCYLIECTBJISITH  MO-| 0a30BbI€ COCTABIISIONINE;

MbIlILIEHHE UCK,  KpUTHMeCKUH YK-1.2. Onpenenser, HHTEPOPETUPYET U
aHaMm3  MHPOPMA~| onycppver nHopMalHo, TpeGyEMYIO I PELICHUS
1nH, NPUMEHITD [IOCTABJICHHOH 3a/1a4u;

CHCTEMHDIH TIOAXOA VYK-1.3. OcymecTBisieT NMOUCK HHGOPMAIITH
AJIs1 pelieHus NMocTa- .
BICHHDIX 32124 JUIS pellleHus] TOCTaBIEHHON 3aJauyd MO Pa3IUuYHbIM
THUTIAM 3aIPOCOB;
YK-1.4. Ilpu o6pabotke  wuHpOpMAIH
oTnnyaer (akTbl OT MHEHUH, HHTepIpeTaIuii,
OIICHOK, (opmupyeT CcOOCTBEHHbIE MHEHHUS U
CYXJCHHUS, apTyMEHTUPYET CBOU BBIBOJBI U TOUKY
3peHus;
YK-1.5. PaccmarpuBaer UM mpeaiaraet
BO3MOXXHBIE BAapUAHTBHl PEIICHHs] MOCTABICHHOM
3a/1a4u, OI[CHUBAs UX JOCTOMHCTBA U HEOCTATKH.
Pa3paborka n OIIK-6. Cnoco0eH OIIK-6.1. ITpumeHsieT OCHOBHBIE KOHIEHIUH U
peaym3anusi MpPo-| UCMOJIb30BaTh 04301 METO/bl, COBPEMEHHBIE HAIPABICHUS MaTEMAaTHKH,
rpaMMm YyuyeOHBbIX Bble 3HAHUSA B (U3MKN, XUMHHA ¥ HayK O 3emiie, 3HAeT aKTyaJbHbIC
AUCHMIIMH B| o0lacTM MaTreMaTH{ NPOOJeMbl OHONOTHYECKMX HAyK U MEPCIEeKTUBBI
paMKax  OCHOB-| KH, (PM3HKH, XUMHH, MEXIUCUMUILIMHAPHBIX UCCIIEJOBaHUA;
HOI  o0meoOpa- Hayk o 3emie ¥
30BaTeJIbHOMI OMOJIOTHM B KH3- OIIK-6.2. Vcnons3yeT HaBBIKU J1a0OpATOPHOM
NPOrpaMMbI B| HEHHBIX CHTYalHsiXj] pabOThl U METOAbI XUMUH, PU3UKH, MATEMATUYECKOTO
COOTBETCTBHM ¢ MPOTHO3UPOBATH MM0{ MOJACITUPOBAHUS M MATEMAaTUYECKOW CTATUCTUKU B
TPeOOBAHUSIMH cJieacTBus cBoeil mpodeccroHaNbHOM IS TENBHOCTH;
(penepaabHbIX npo¢ecCHOHANbHOU
rocyIapcTBeH- CONMAIBHOI nesi- OIIK-6.3. Hcnons3yer METO/IbI
HBIX Oﬁpagoga- TEeJIBHOCTH, HecTH| CTATUCTUYCCKOTO OUCHHMBAHHA U IMMPOBCPKU THUIIOTC3,




TeJbHBIX OTBETCTBEHHOCTb 32 NPOTHO3UPOBAaHUS  IEPCIEKTUB U COLMAIbHBIX
CTaHJAApPTOB CBOM pelIeHust HOCJIEICTBUM cBOEH npoeccCuoHaTbHON
JESTEIbHOCTH.

4. OFBEM JIJUCHOUIIUHBI U BUJIbl YYEBHOM PABOThHI

Tabaunua 4.1.
O0beM TUCHMILIMHBI M BUAbI Y4e0HOIl padoThl
Buna yuyeonoii padboTbi Bcero 1
4acoB cemecTp

OO6mast Tpy10€MKOCTh TUCITUTUTMHBI 216 216
AyIUTOpHBIE 3aHATHS 68 68
Jlexuun 36 36
JlaGopaTopHbIe 3aHSTUS 32 32
CamocrositenpHast paboTa 94 94
KonTtponn 54 54

5. COAEPXKAHHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE IIO TEMAM
(PA3AEJIAM) C VYKA3AHHMEM OTBEJAEHHOI'O HA HHMX KOJIMYECTBA
AKAJEMHUYECKUX WJIN ACTPOHOMHUYECKHUX YACOB U BHJIOB YYEBHbBIX

3AHATUI
5.1. CTpykTypa AUCHHUILIHHBI
OO61as TpyA0EeMKOCTh JUCHUILUIMHBI COCTABIIAET S 3aueTHbIX eaunull, 180 yacos.
Taouauua 5.1.
NeNe | HammenoBanme pasaesia o | = Buanl Dopmbl
n/n (Tembl) § E yueOHoi TEKYLIEro KOHTPOJIs
z | padoTbI yCIeBaeMoCTH
© J | J3 | CP
1. | OcuoBHble moHATHI XU- | 1 1 2 - 8 CobecemoBanue,
Muu. CTeXHOMETpHUECKHE TECTOBBIA KOHTPOJIb,
3aKOHBI. KonTtponsHas pabora 1
2. | OcHOBHBIE KJacCchl HEOP- 1 2 4 2 10 CobecemoBanue,
TaHMYECKUX COCTMHEHHM TECTOBBI KOHTPOIIb.
Konrtponbnas pabota 2
3. | Ctpoenue atoma. 113 1|4 4|10 CobecenoBanue,
4 TECTOBBIA KOHTPOIIb.
Konrtponbnas pabota 3
4. | Ilepmomnueckuit 3akon u | 1 | 5 | 4 | 4 | 18 CobecenoBanmue,
nepuoandecKas  cucremMa 6 TECTOBBIA KOHTPOIIb.
XUMUYECKUX JIIEMEHTOB KonTtponsnas padora 4
JI.1A.Menneneena.




5. | XuMmuueckas cBA3b. 1] 7, 4 4 10 CobecenoBanue,
8 TECTOBBIN KOHTPOJIb.
KontponbsHas pabora 5

6. | CkopocTh xumuueckux | 1 | 9, | 4 4 | 10 CobecenoBanue,
pEeaKLHi. XHUMHUYECKOE 10 TECTOBBIN KOHTPOJIb.
paBHOBECHE. KonTpomasnas padbora 6

7. | DOHepreruka v Hampasien- | 1 |11, | 4 4 | 10 CobecenoBanue,
HOCTb XMMUYECKUX IIPO- 12 TECTOBBIN KOHTPOJIb.
1IECCOB. Kontponbnas padota 7

8. | PactBopel. Teopust smekr- | 1 |13, | 4 | 4 | 10 CobecenoBanmue,
POJIMTHYECKON IHcconra- 14 TE€CTOBBIM KOHTPOJIb.
AN, KonTpomisHas padora 8

9. | OKUCIUTETBHO-BOCCTAHO- 1115, | 4 4 10 CobecenmoBanue,
BUTEJIbHBIC PEaKIUU U 16 TE€CTOBBIN KOHTPOJIb.
AIIEKTPOXUMHUYECKHE TTPO- KonTtponsHas padora 9
IIECCHI.

10 | Kommnekcusle coemmue- | 1 | 17 | 2 2 15 CoOecenoBanue,
HUs. TECTOBBIN KOHTPOJIb

KonTtpomsHas padora 10

HUTOIO: 36 | 32 | 121

5.2. Coaep:xanue TUCUMILTHHBI « XUMHUSD)

Pa3znen 1. Beeaenue

OcHoOBHBIE TIPOOJIEMBI COBPEMEHHOW HEOPTaHMYECKOW XMMHUHU. Pycckas HOMEHKIATypa
HEOPraHUYECKNX COCIMHEHUN (KUCIOPOJI, OKHCEI, THUIPOOKHUCH, BOJA, IIEJI0Yb, TIEPEKUCh BOJIOPO/IA,
CEPHOKUCIIBIN, XJIOPUCTHIN U T.J.). MeXIyHapOHAs HOMEHKIIATypa. XUMHUSI ¥ SKOJIOTHS.

OCHOBHBIE TIOHSATHS M 3aKOHBI XMMHUU. ATOMHAas €IMHUIIA MAcChl. ATOMHAsI U MOJICKYJIsIpHas
Maccel. Mons. MoasHag Macca. BanentHocTs. CTeneHb OKHMCIICHUS. DKBUBAJICHT. MoJibHas Macca
skBUBajieHTa. OmpeaeneHuss XUMHUUYECKOTO JKBHBAJICHTA 3JIEMEHTA, KHCIOTBI, THAPOKCHIA, COJIHU,
okcuga.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC  SKBHBAJCHTHI. 3aKOH  CTEXMOMETPUHU.  3aKOH
SKBHBAJICHTOB.

Pa3nen 2. OcHOBHBIE KJIACChl HEOPraHUYeCKHX COeTMHEeHU
Knaccudukanus HeopraHudeckux coeauHeHuid. OKCHIbI, KHCIOThI, OCHOBAHHS, COJIM.
Knaccudukanus, puznyeckue 1 XUMHYECKHUE CBOMCTBA, CIIOCOOBI MOTY4EHUSI.

Paznen 3. Ctpoenne atoma. PazButue npejacraBjieHuii 0 CTPOCHHH aTOMa
AToM — Kak cnoxHas cucrema. ClioxHas CTpykTypa sapa. IIpoToHb! 1 HEUTPOHBI.

JIBolicTBeHHass IpUpoja JJIEKTpoHa. Macca W 3apsa SIEeKTpOHOB. BOIHOBBIE CBOMCTBA
anekTpoHoB. CooTHomieHue HeomnpeneneHHoctH ['elizenOepra. Ilonstue opOutamu. BosHoBas
¢ynkuus u BoiHOBoe ypaBHeHue lllpeaunrepa. PaamanbHas u  opOMTanbHas —COCTaBIISIONINE
BOJIHOBOW (DYHKIIMH.

KBanrtoBble uncna. CTpyKTypa 3J€KTPOHHBIX 00Ooyiouek. KBaHTOBbIE YpOBHHM, KBAaHTOBBIE
NOJIypoBHH, s-, P-, d-, f- atomuble opOutamm. IIpaBuna KieukoBckoro. PeanbHble pacmonosxeHus
YPOBHEM U MOypOBHEU B aTOME.

OcHOBHBIE IPUHLIUIIBI pacpeesIeHUs JIEKTPOHOB B aTOME: IPUHLIUII HAUMEHBILIEH YHEPIHH,
npuHuun [aymu u npasuio I'ynna.

N300pakeHue 5>IEKTPOHHOM CTPYKTYyphl aroMa IpH TOMOLIM 3JIEKTPOHHBIX (opMyln H
KBAHTOBBIX YEEK. JHEPreTUUECKHUE JuarpaMMbl MHOTO3JIEKTPOHHBIX ATOMOB.



Paznen 4. Ilepuoguveckmii 3akOH W mNepHoAuvYeckass cucrema 3jaeMmeHtoB JI.U.
MenpneseeBa

ITouckn oCHOBBI KiIacCH(UKANMH XUMHYECKUAX JJIEMEHTOB JIO OTKPBITHUS IEPHOIUICCKOTO
3aKOHA.

Tpu srama pabotel J[.M. MennmeneeBa B 00IaCTH CHUCTEMATHKH XUMHUYECKHX DJIEMEHTOB.
dopMmynupoBKa MepuoanyYecKkoro 3akoHa. (Co3laHue MEepUOJUMYECKON CHUCTEMBI  3JIEMEHTOB.
Jlornueckue BBIBOJBI U3 IMTEPUOJUYECKOTO 3aKOHA U MTEPUOINYECKON CUCTEMBI 3JIEMEHTOB.

CoBpemeHHass  (GOpMYIHpOBKAa  TEPHOAMYECKOTO  3akoHa. CTpyKTypa  COBpPEMEHHOM
[IEPUOANYECKON CHCTEMBI 3J€MEHTOB. KOpoTKonmepnoAHsli M JIMHHONEPHOIHBIM BapUaHTHI
nepuoandeckon cucremsl. Ilepumon. I'pymma. Jlenmenume rpynnbel Ha nDOArpynmsl. TunAdeckue
3JIEMEHTBHI, MMOJHBIEC aHAJIOTH.

S-, p-, d-, f- aemenThI. BHYTpeHHSS ¥ BTOpUYHAS [IEPUOTUIHOCTD.

3aKOHOMEPHOCTH H3MEHEHUS OCHOBHBIX XapaKTEPUCTHUK AaTOMOB MO MEpPUOAAM H
rpynnaM. Paadycel aTOMOB W HMOHOB, JHEPIUsl HMOHU3AIMU, CPOJACTBO K AJIEKTPOHY,
DJIEKTPOOTPULIATEILHOCTE: M3MEHEHHUS OJOTHX XapaKTEpPUCTHUK II0 MEepUOJaM U TIPYIIIaM.
3aKOHOMEPHOCTH H3MEHEHHUSI BAJECHTHOCTH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB
DJIEMEHTOB M CBOMCTB OJHOTHUITHBIX COCIUHECHUH.

BaneHTHBIE 3JIEKTPOHBI U MHOrooOpa3ue BajCHTHBIX COCTOSHHUU aTomoB s-, p-, d-, f-
JJIEMEHTOB.

Pa3nen 5. Xumuueckas CBA3b

Tunsl xumudeckoit cBsa3u. KopanenTtHas (mosissipHast M HemoJjsipHasi). MeTo]| BaJleHTHBIX CBs3e
(MBC). Curma- u nu-cBsizu. OCHOBHbIE XapaKTEPUCTHKU KOBAJIEHTHOW cBA3M. JlMHA M SHeprus
cBsa3u. KpatHocTh cBsizu. ['mOpuam3anus aTroMHBIX opOuTaneil. MeTos MOJEKYISIpHBIX OopOuTayen
(MO JIKAO). DHepreTuyeckue auarpaMMbl TOMO- U TETEPOSACPHBIX MoJieKys. [lonspu3anus cCBs3H.
JIMNOJIbHBIA MOMEHT CBSI3U. XapaKTEPUCTUKU B3aWMOJICUCTBYIOIIUX aTOMOB: MOTEHIIMAJI UOHU3ALIHH,
CPOJICTBO K DJJIEKTPOHY, OJJIEKTPOOTPULIATEILHOCTh. VOHHAs CBs3b Kak MpenesbHBIA Ciaydai
KOBQJICHTHOW TOJISIPHOM CBSI3H. JJOHOpHO-aKIIENITOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJICHTHOMN CBSI3H.
Bomoponnas  cBa3p. MexMousieKynsipHass M BHYTPUMOJIEKYJISIpHAass ~ BOJOPOJHAs  CBS3b.
MexMoneKyasspHble B3aUMOJCHCTBUS MOJIEKYJd. 3HA4€HHE BOJOPOAHBIX CBs3ed. Merammyeckas
cBs13b. KommekcHble coequnenus. Koopannanuonnas teopus. TUNUUHbIE KOMILIEKCOOOpa3oBaTenu U
nurasasl. MOHO- M TOJIMJIEHTATHBIE JIMTaHAbl. XelaTHble KOMIUIEKCHI. l30Mepusi KOMILIEKCHBIX
coenuHenuil. Knaccudukanus u HOMEHKIaTypa KOMIUIEKCHBIX coeuHeHuid. KBaHToBoMexaHHueckue
METO/Ibl TPAKTOBKM XMMHUYECKOH CBSI3M B KOMIUIEKCHBIX COEOUHEHUAX. Jucconmanus KOMILIEKCHBIX
coenuHeHuil. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHOrO HOHa. [lpumeHeHune  KOMILIEKCHBIX
COEIMHEHUI.

Pa3nen 6. KuHeTnka m MeXaHM3M XMMHYECKUX peakuuid

CKopoCcTh XMMHYECKOHN pEeaKIuu, €€ 3aBUCUMOCTh OT MPHUPOJIbI U KOHLIEHTPALlMU PEArceHTOB,
Temneparypbl. KoHCTaHTa CKOpOCTH, €€ 3aBUCUMOCTb OT TEMIEpaTypbl. YpaBHEHUE AppeHuyca.
OHeprusa axktuBalMu. [IoHATHE O TEOpUM AKTUBHBIX COYAAPEHMI, AKTUBUPOBAHHOM KOMIUIEKCE B
TEOpUH aOCOJIIOTHBIX CKOpOCTeH peakunu. MexaHM3M M KHMHETHKa pPeakUuid B TOMOTEHHBIX U
rereporednbix  cuctemax. Llemneie (H.H.CemenoB) wu  konebatenbhbie  (b.Il.benoycos,
A.M.XKabotunckuil) peakiuu. ['oMoreHHbI U reTeporeHHbli katanu3. KuneTnueckuil BIBOJ 3aKOHA
JEVCTBYIOLIUX MacC.

Wuruburopsl 1 uHruOupoBanue. OCOOCHHOCTH KHHETUKU Tra30(a3HbIX, >KUAKO(A3HBIX HU
TBepA0(a3HBIX peakuuil. MeXxaHU3Mbl peaklnii C yJacTHEM OPraHUYeCKUX COCTUHEHUI.

Xummnueckoe paBHOoBecue. OOpaTumble W HeoOpaTHMble XuUMHueckue peakuuu. CocTosiHue
paBHOBECHS W NPUHIMII MHUKPOCKONMHMYECKOW oOparuMocTu peakuuu. Kunermueckuét u
TEPMOAVMHAMUYECKUH MTOAXOAbI K OIIMCAHUIO XUMHUYECKOIO PABHOBECHSL.

KoHCcTaHTa XUMHUYECKOTO paBHOBECHS M pas3M4Hble CcrocoObl ee BblpaxkeHus. CBs3b
KOHCTAaHThl XMMHMYECKOIO PaBHOBECHsI CO CTaHJAPTHBIM HM3MeHeHHeM sHepruu ['m60ca. CmemieHue
XMMUYECKOTO paBHOBECHs NpU u3MeHeHuu ycnosui. [Ipunnun Jle Ilarense.

BnusiHue cpeapl Ha MpOTEKaHHME XUMHUYECKUX peakuuid. OcoOeHHOCTH Ta30(a3HBbIX,
KHUIKO(pa3HBIX, TBepAO(Da3HbIX peakuuid. Poyib SHTANTPOUHHOTO W SHTPONMUKUHOTO (PAKTOPOB B
OIIPEIEIICHUY HAIIPaBJICHUS IIpoLecca.



Pa3nes 7. DHepreTuka M HaNPaBJIEHHOCTh XUMHUYECKHUX MIPOLECCOB

OcHOBHBIE MOHATHSI XUMUYECKOM TEPMOJMHAMUKU: CUCTEMA, TapaMeTpbl COCTOSHUSA, padoTa,
JHEPIrHusl, TeIUIOTa.

BHyTpeHHss SHeprus, U ee U3MEHEHHe MPH XUMHUYECKUX M (a30BbIX IpeBpameHusx. [lepBoe
HAYajlo TEePMOJAMHAMUKU. OHTANbNUA OO0pa3oBaHMA XUMHUYECKUX coenuHeHuid. CraHmapTHOe
cocrossaue. CTaHOapTHBIE SHTANBINU 00pa3oBaHMs. TemoBble 3(P(PEKTH XUMHUECKUX PEAKLIUM.
TepmoxuMuueckue pacdeTbl, OCHOBaHHblEe Ha 3akoHe ['ecca. TepMOXMMHMYECKHE LMKIIBL.
Tennoemkocts. TemneparypHas 3aBUCUMOCTD TEIUIOEMKOCTH U SHTAJIBIINH.

Bropoii 3akoH TepMOJMHAMHUKU. OHTPONMS. 3aBUCHUMOCTb DSHTPOIMU OT TEMIIEPaTYpBhI.
CrannmaptHas SHTponHs. V3MeHeHHe SHTPONUHU MpH (a30BBIX NEPeXoJax M XUMHYECKHX PEaKIHsX.
Ouneprusa ['n66ca u sueprus 'easmrosbua. Kpurepuil caMonpou3BOJIBHOTO MPOTEKAHUS IPOLIECCOB.
XHWMHWYECKUN MOTEHINAJ, 3aBUCUMOCTh XMMHUYECKOTO IIOTEHIMAajJa OT KOHLEHTpAlWH, IaBJICHUS
peareHToB. Y CIIOBUE XMMUYECKOTO paBHOBeCHs. M30TepMa XUMHYECKON peaKIyHy.

KoHcTranTa XMMHMYECKOro paBHOBECHS Kak Mepa TIJIyOMHBI MPOTEKAHHUS IPOIECCOB.
Hcnonp30BaHne 3HaYEHUH CTAaHAAPTHOM SHTAIBIMHU M SHTPOIMUM Ul pacuyeTa KOHCTAaHT PaBHOBECHUS
XUMUYECKUX peakiuil. DakTophl, BIUAIOIINE HA BEIUYMHY KOHCTAaHTHI paBHOBECHs. TepMoOIMHAMH-
YECKUW BBIBOJI 3aKOHA JieHcTBYromuUX Macc. Casur xumudeckoro pasHoBecus. [Tpunmun Jle atense.

Paznen 8. PacTBopbl

PactBopb! kujkue (BOAHBIE U HEBOJAHBIE), TBepAble U razooOpasHble. CriocoObl BbIpAKEHUS
KOHIICHTPAIIUM PACTBOPOB: MaccoBasi JOJs, MOJSIPHOCTh, HOPMAaJbHOCTh, MOJISZIBHOCTh, MOJISIpHAs
noJis. BnusiHue Ha pacTBOPUMOCTH SHEPTHH CTPYKTYPHl KPHUCTAJUTMYECKOTO BEIIECTBA M SHEPTHUH
coyibBaTaIuu. PacTBOpHI HaCHIIIEHHBIC, HEHACHIICHHBIC W, KOHIIEHTPUPOBAHHbIE W pa30aBIICHHEIE. .
PacTBOpBI HieanbHbBIE U pealbHbIE.

[ToHsiTHE O KOJUIOUAHBIX PACTBOPAX.

KomnuratuBHele CBOMCTBa pacTBOPOB HE AJIEKTPOJMTOB M AJIEKTPOJIUTOB. JlaBieHue mapa
OuHapHBIX pacTBOpoB. 3akoHbl Payns. Kpuockomus u 30y/UIMOCKOMUS KaK METOJbI OMpPEeIICHUs
MOJISIpHBIX Macc. OCMOC ¥ OCMOTHUYECKOE JTaBJICHHE B HEOPTraHMYECKUX M OMOJIOTMYECKUX CHCTEMax.
3akonbl Payns u Bant I'odda mms pacTBOpoB HE 3JIEKTPOJMTOB U AJIEKTPOJUTOB. M30TOHWYECKUI
ko3 puIeHT.

Onekrponutudeckas auccormanus (C.Appennyc). CuiibHbIC U Ci1a0ble AMEKTPOJUThI. CTereHb
U KOHCTaHTa Jaucconuanvu. PakTopbl, BIMUSIONIME HA CTENEHb AJIEKTPOJUTUYECKOM JUCCOIMALIMU.
Kaxymasicss creneHp OUCCOLMALMU CHUIIBLHBIX JJIEKTPOJUTOB. Jucconuanus cinadbIX SJEKTPOJIUTOB.
3akoH pa3BeneHusi OcTBaba.

Bopa kak Baxnelmuii pactsoputesb. KoncranTa nucconunanuu Bojibl. IOHHOE Npou3BeneHue
BOJIbl. Bo1opoaHbIH TIOKa3aTeNb.

l'upponus u conbBonm3 cojeil. KoHcTanta paBHOBecus peakuuu ruapoiuza. DakTopsl,
BIIUSIIOLIME HA PABHOBECHE PEAKIUI TUIPOIIH3a.

[IpousBeneHne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHJIBHBIX JJIEKTPOJIUTOB. Y CIOBUS
OCAKJCHHS U PACTBOPEHHS OCAIKOB.

Pa3znen 9. OkucanTeIbHO-BOCCTAHOBUTEIbHbIE PeaKIMI

Teopusi OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peakuuil. Kiaccudpukanus OKUCIUTETHHO-
BOCCTaHOBHUTEIBHBIX peaxiuii. MexxMoneKynspHbIe, BHYTPUMOJICKYIISIPHBIE, peaxkuu
qucnponopuuoHupoBanus. Oxkucnurens. BocctanoButens. [Iponieccsl OKUCIEHUST M1 BOCCTAHOBIICHUSI.
CocraBiieHHEe YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOJIOM 3JIEKTPOHHOTO
OamaHca 1 MeToAoM monypeakiuii. CTeneHb OKUCICHUST aTOMOB B MoJekyne. [IpaBuna onpeneneHus
CTENIEHU OKUCIIEHUSI aTOMOB B MOJIEKYJIaX U CJIOKHBIX HOHAX.

Pazgen 10. OcHOBBI 3/1eKTPOXMMHUH

DNeKTpobl, TalbBaHUYECKUH »dJeMeHT. (CxemaTtuyeckoe H300pakeHHe TalbBaHUYECKOTO
JIEMEHTA. DJIEKTPOJAHBIM moTeHiuan. CTaHIapTHBIN 1eKTpoaHbI noreHuuman. JJ(C, cranmapTHas
SIC.

Psan nanpsbxenuil. YpasHenue HepHera DnekTpoan3 pacTBOPOB U pacIljiaBoB.



Pasznen 11. KommiekcHble coeJUHEHUSA
Kommekcubie coeaunenusi. Koopaunanumonnass teopus Bepuepa. OCHOBHbIE THUIIBI
KOMIUIEKCHBIX coennHeHuid. HoMeHkiatypa KOMIUIEKCHBIX coequHeHui. [IpakTnyeckoe npuMeHeHne
K. C.
6. OBPASOBATEJIbHBIE TEXHOJIOT'U

[Ipu u3ydeHnn TEOPETUUECKOro Kypca Ha JIEKUUAX IPeyCMaTpUBACTCs 3aJI0’KEHUE MaTepuaa B
BuJe npe3eHTaun. OTaeNbHbIC JEKIMN U3JIaratoTcs 0 MPOOJIEeMHOM TEXHOJIOTHH.

Ha nexkumsx uCHoip3yroTCsi B KadecTBE JAEMOHCTpallMOHHOro marepuana llepuoanueckas
cuctema aemenToB J[. . MenzeneeBa u psas Apyrux CpaBOYHbBIX TAOJIHII.

[Ipn wm3yuyeHuM CBOWCTB OTAEIBHBIX XMMMUECKUX COEIMHEHUH W XMMHMUYECKHUX IIPOLIECCOB
IIpelyCMaTpUBAETCs IOCTAaHOBKA JIEKIIMOHHBIX JEMOHCTPALIMOHHBIX OIBITOB.

HekoTtopbie pa3gensl TEOPETHYECKOTOo Kypca M3y4aloTCs C HMCIOJIb30BAaHUEM OIepeKarolen
CaMOCTOSITENIbHOM paOOThI: CTYIEHTHI MOJIy4aloT 3aJjaHHsl HA 03HAKOMJICHHE C HOBBIM MaTepUajioM J0
€ro U3JI0KEHUS Ha JIEKLHUAX.

Ilepen ouepenaHol JIeKIMEH, KaK IPaBUJIO, IPAKTUKYIOTCS ICTY4YKH» II0 Marepuaity
Ipenpiaylel JeKUud. OTO TO3BOJISIET ONpEeAeiUTh CTENEeHb YCBOCHHUS W3JI0KEHHOTO paHee
Matepuana. s 6o1ee 0CHOBAaTEIbHON OIIEHKH YCBOSIEMOCTH TEOPETUUYECKOIO MaTepHalia CTyJeHTaMH
HCIOJIb3YIOTCSL TECThI, a TaK)KE€ TPAJUIUOHHBIE MUCbMEHHBIE M YCTHBIE KOHTPOJbHBIE MEPONPUATHUS
(KOJITIOKBUYMBI, KOHTPOJIbHBIE PAOOTBHI).

[Ipu nmpoxoxkaeHnu 1a0OpaTOPHOTO MPAKTUKyMa CTyIAEHTaM Ipeajaraercs padoTaTh B MallbIX
rpynmnax: yyebHas rpymnmna pa30ouBaeTcsi Ha HECKOJIbKO HEOOJIBLINX TPy — M0 2-3 YeloBeKa.

Kaxxnas rpynna BeinosiHseT 3agaHue (1a0OpaTOpHBIE OMBITH) U3 JTAOOPATOPHOTO MPAaKTUKyMa
1o o0Omueit 1 HeopraHuyeckoi xuMuu. Ilporecc BeINOTHEHMS TaOOPATOPHBIX OIBITOB OCYILIECTBISAETCA
Ha OCHOBE 0OMEHAa MHEHUI 1 BHIOOPA ONTUMAIIBHOTO IIYTH PELLICHMSL.

Ha ocHOBaHMM MONy4€HHBIX JAHHBIX O BCEM OIBITAM KaXKAbIH CTYAEHT 3aloJIHAET CBOM
1a00paTOPHBIN JKypHaJI, I/ie 3alHUChIBAET PE3YJIbTaThl ONBITOB, HAOIIOAEHUS, COCTaBIISET ypaBHEHUs
peakuMi XUMHUYECKUX IPOLIECCOB, €CIM HYKHO IPOU3BOJUT COOTBETCTBYIOIIME pacueTsl U
pe3yibTaThl MPEICTABISACT B BUJE IpauuecKoil 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ mpernojaBaTesneM CTYAEHT MPeICTaBiIsieT 0(GOPMIICHHBIH OTYET MO JaHHOU
na0opaTOpHON paboTe M OTBEYAaeT Ha BOIPOCHI MpernojaBaress, CBSI3aHHbIE C METOJIUKOW paloTsl,
pesyibTatamMu U BelBoAaMu. [lo psay paboT mpeaycMmarpuBaeTcsi MPUMEHEHUE TECTOBOTO METOJA
«3ALIUTBD).

I'pynnoBast paboTa B XMMHUYECKOH Ja00paTOpUK CTUMYJIMPYET COINIACOBAHHOE B3aUMOJAEHCTBUE
MEXJy CTYICHTaMH, OTHOIIEHUS B3aUMHON OTBETCTBEHHOCTM M  coTpyaHudecTBa. [lpum
(GbopMUpPOBaHMM TpPYNIl YYUTHIBAETCA JiBa IPU3HAKA: CTENEHb XUMHUYECKOM MOArOTOBICHHOCTH
CTY/IEHTOB U XapakTep MEXJIMYHOCTHBIX OTHOLIEHUH. B pszie ciydaeB cTyaeHTaM caMHUM Ipejlaraet
pa3OUThCS Ha IPYIIbI, COCTAaB KOTOPBIX BIOCIEICTBUHM MOXKET KOPPEKTUPOBATHCS JUIS MOBBIIIECHUS
KayecTBa pabOTHI.

B naGoparopHOM NpakTHKyMe€ IPH BBINOJHEHUHM OTAEIbHBIX OIBITOB HCIIOJIB3YETCS METOJ
po0JeMHOro 00y4eHus: CTYACHT MOJy4aeT 3aJaHue Ha XMMHUYECKUH Mpolecc, METOAUKY KOTOPOTro
OH JOJDKEH Moa00paTh CaMOCTOSTENIbHO, HMCXOJ W3 HMMEIOLIUXCS PEeakTHUBOB, OOCYIUTh €€ ¢
IIPETOJaBATENIEM U 3aTEM IPUCTYIIUTH K €TI0 BBINIOJIHEHHUIO.

7. MIEPEYHEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUA J1JIsA
CAMOCTOSTEJBbHON PABOTHI OBYUYAIOIIUXCA IO JUCIUIIIMHE

JIeKMOHHBIE 3aHATHS MPOBOAATCA | pa3 B HeJeno B oObeMe 2 4acoB B IEPBOM CEMECTpE.
JIaGopaTopHble 3aHATHS MPOBOJAT €XeHeAeIbHO B oObeme 2 yacoB B Hezaemto. Ilocne oxoH4yaHus
U3yYEHHs] KaXJIOW TEeMbl CTYJICHTHl MPOXOJAT TECTHpPOBaHUE, COOECEJOBAHME, BBITIOJIHSIIOT
KOHTPOJIbHBIE paOOTHI.

7.1. Ilepevenb-y4eOHO-METOMUECKOTO 00ecTIeYeHUs A1l 00yJaromuXcs O AUCIUIUINHE:



1. AxwmeroB H. C. O6mas u Heopranudeckas xuMusi: yaeOHuK 1711 By308/H. C. AxmeTos.
— M.: Breicu. mk., 2002. — 743 c.
2. I'muuka H.JL. O6mas xumust. — M.:UaTerpan-Ilpece, 2002. — 727 c.
3 I'munka H.JL. 3agaum u ynpaxsuenus no oomen xumun. — JI.: Xumus, 2001.
4, VYraii S.A. O6mas u meopranndeckas xumust. — M.:BII, 2000. — 527 c.
) CanamoB A.X., Kuruepa JI.W., Akranuesa A.I'. JlTabopaTtopHblil MpaKTUKYM 110
obmieit u Heopranmueckoit xumuu. [lox pexa. mpodeccopa Cynreirosoit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.

7.2. YkazaHus s 00y4JaromuXcsi I0 OCBOCHHIO JTUCITHILIIHBI
Taoauma 7.1.

Conep:xanue caMoOCTOSATeILHOI PadOTHI 00yYAIOLINXCS

Homep Temwi/eonpocewl, ebitHocumble HA Kon-60 Dopmut
paszoena camocmoamensnoe usyuenue 4acoe pabomb
(memol)

1. [IpocTeie wm crnoxHble BemecTBa. Pacmpoct- 10 coOecenoBanue,
PaHEHHOCTh 3JIEMEHTOB B 3€MHOW KOpE M KOCMOCE) TECTOBBIN
Xumudeckue u (pusnvyeckue cBorcTBa BemiecTa. 11o- KOHTPOJIb
HSATHE O YUCTOM BemecTBe U mpuMecH. OCHOBHBIE
MeTOo/bl MmoJiyueHus: yucThiX BemectB, [IJIK. Kiac
cuduKauss XUMHYECKHMX pPEareHTOB TI0 CTEMNCeHH
yucTtoThl [loHSATHE O XUMHUYECKOW pEeakIuHM Kag
npeBpaiieHud BemecTB. OCHOBHBIE THIBI XHUMHUYEH
CKMX pEaKIMi: PEeaKIUH Pa3I0KEHUS, COCTUHEHHS,
3aMeInieHus, OOMEHa, BHYTPEHHETO NPEBpaIlCHUS,
Homenknarypusie npasuna MIOIIAK Heopranuue
ckux BemiecTB. Kiaccudukamus MpoCThIX BEIIECTB|
Knaccudukanus ClIoXHBIX BEIIECTB 110 COCTaBY,
bunapubie coenuHenus. MHTepMeTalsIMuecKue Co-
equHeHus. Knaccudukaiust CIOKHBIX BEIIECTB TI(
(YHKIIMOHATBHBIM MIPU3HAKAM.

2. SAnpo kak [uHAMUYECKasi CUCTeMa ITPOTOHOB U HEW- 10 cobeceoBaHue,
TPOHOB. Y CTOIYMBBIE U HEYCTOMUMBBIE sA1pa. Pa- TECTOBBIN
JMOaKTUBHBIN pacnaj saep. llepron nonypacnana. KOHTPOJIb
SnepHble peakuuu U nIpeBpalleHus] XMMUYECKHX
371eMEHTOB. MCKycCTBEHHAs paJuOaKTUBHOCTb.
«MedeHsbie» aTOMBI U UX IPUMEHEHHUE.

3. OTtkpeiTHE nepuoanyeckoro 3akoHa J{.M. Menne- 10 cobeceoBaHmE,
JieeBbIM. [IpUHIMI TOCTPOEHUS ECTECTBEHHOW CHUC- TECTOBBIHN
TeMbI 21eMeHTOB. Mcnons3oBanue .M. Menaenee- KOHTPOJIb
BBIM METOJOM UHTEPIOJSALMHU JIJIs1 UCTIPABICHUS
aTOMHBIX MacC U MPEJICKa3aHus CBOMCTB €IlIE HE
OTKPBITBIX 3JIEMEHTOB. DKCIIEPUMEHTAIbHBIE MO~
TBEPKIACHUSA TEOPETUUECKUX ITpeackazanuid J[. 1.
MenneneeBa. 3HaueHHE OTKPBITUS IEPUOUYECKOTO
3aKOHa. PackpbITHE B IEpHOINYECKON CUCTEME BCE-
o0I1elt ecTeCTBEHHOW B3aMMOCBSI3U MKy XUMHU-
YECKUMU dJIeMEHTaMHU. [ paHuLIbI U ABOJIOLMA T1e-
PHUOINYECKON CUCTEMBI.




Bonopoanas cBsi3b. MexMolieKysipHasi U BHYyTPH-
MOJICKYJISIpHAsI BOAOPOIHAS CBsI3b. BiusiHIEe BOIO-
POIHOM CBSI3M Ha CBOMCTBA BewiecTna. Posb BoJO-
POJIHO¥ CBSI3U B OMOJIOTMYECKHX Tporieccax. Me-
Tayutndeckas cBsi3b. OCOOEHHOCTH AIIEKTPOHHOTO
CTPOEHUS aTOMOB, CIIOCOOHBIX K 00pa30BaHUIO Me-
TAJUTHICCKOM CBSI3U. MEXKMOJIEKYISIPHBIC B3aHMO-
JiercTBus. JUnoiab-aumnosib, JUI0b-
WHIYIIUPOBAHHBIN JUTIONG, TUCTIEPCHOHHOE B3au-
MOJICHCTBHE.

10

cobece0oBaHmE,
TECTOBBIM KOH-
TPOJIb

HoHHBIN 1 paUKaIbHbIA MEXaHU3Mbl XUMHYECKUX
peakiuii. CBoOogHBIC paguKkaisl. [loHsTHE O 1HETI-
HBIX peakuusax. Bumpl katanu3a: TOMOTr€HHBIN, T'e-
TEPOTEHHBIN, MUKPOTE€TEPOTr€HHBIN, aBTOKATAIN3,
MOJIO)KUTEIbHBIA U OTPULATEIbHBIA KaTaau3, MOHS-
Tue 006 naruduTopax. Oco6eHHOCTH PEPMEHTOB KaK
KaTanu3aTopoB. Vcronb3oBaHuE KaTaau3aTtopoB B
MPOMBIIIJIEHHOCTH.

10

coOecenoBanue,
TECTOBBIH
KOHTPOJIb

[Ipumenenne TepMoAMHAMUYECKUX (PYHKIIMH 17151
XapaKTEePUCTUKHN PEaKLIMOHHOW CIIOCOOHOCTH Be-
IIECTB U OLIEHKE BO3MOKHOCTH IPOTEKAHUS
XUMHUUYECKUX PEaKINi

10

cobeceioBaHue,
TECTOBBLIA KOH-
TPOJTb

CaotictBa pactBopoB. PactBopumocTts. KoHiieHTpa-
s pacTBopoB. CriocoObl BEIpAKEHUSI KOHIIEHTpa-
LMK PACTBOPOB: MAccoBasi 10Jis pACTBOPEHHOTO
BEI[ECTBA, MOJISIPHAsE KOHIICHTPAIUs, MOJISIpHAs
KOHLIEHTpALMs SKBUBAJICHTA, MOJIbHAS JIOJIS, MO-
JISUTBHOCTb.

10

cobeceioBaHue,
TECTOBBII
KOHTPOJIb

OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
Oxucnurenn, BocctaHoBUTEIU. OCHOBHEIE 3aKOHO-
MEpPHOCTH B U3BMCHEHUH OKUCITMTEIIBHO-
BOCCTAHOBUTEJILHBIX CBOWCTB IMPOCTHIX BEIIECTB U
coenuHeHuil. Crenens okuciaeHus. Kiaccudukanuys
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuii. Me-
TOJIbI PACCTAHOBKH KO3()(PUIIMEHTOB B ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuid. Pob
Cpenbl B MPOTEKAHUU OKHUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIX MTPOIIECCOB. MOJIIpHBIE MacChl
SKBHUBAJIEHTOB B OKMCIUTEIbHOBOCCTAHOBUTEIbHBIX
peakuusx.

12

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

Knaccudukaius KOMIJIEKCHBIX COSTUHEHUA: TH-
MMMYHBIC KOMITJICKCHBIC COCIMHEHMS, XEIIaThl, ITOJIH-
SIZIEPHBIE KOMILIEKCHI, N30~ ¥ TETEPONOJINCOEINHE-
HUS, aKBAKOMITJIEKCHI (KPUCTAIIOTHIPATHI KaK Yya-
CTHBIU CITydail akBaKOMILIIEKCOB). AMMHAKATEHI.
AnugokoMILieKChl. JIBOMHBIE COJIM KaK YaCTHBIN
ciydyad aiuaoKoMIuiekcoB. [lomuranorenunasl, mo-
JIMCYIIbJIbI, TEPOKCUAHBIE coenuHeHus . KnactepHsbie
COE€IUHEHMS, I-KOMILIEKCHI, KOMILJIEKChI «T'OCTh-
X035IMH», COETMHEHHUS BKIIIOUEHUS, KJIaTpaThl, 11€0-
uThl. 130Mepus KOMIUIEKCHBIX COEAUHEHUI: T -
paTHasi, KOOpJAUHALIMOHHAs, TEOMETPHYECKasi, U30-
MepHus MOJI0XKEHU (coJieBasi U30Mepusl), HOHU3AIU-
OHHAas, OIITHYECKas.

12

cobeceoBaHmE,
TECTOBBIHN
KOHTPOITb




8. OUEHOYHBIE CPEJACTBA JIs1 TEKYIHEI'O KOHTPOJISA YCIIEBAEMOCTU U

IMPOMEXYTOYHOM ATTECTAIIUA

Bonpocul ona cobecedosanusn

Tema: «OcHOBHbBIE IOHATHS M 3aKOHbI XUMHH. DKBUBAJIEHT)

1. OObeM pe3nHOBOW KaMephl aBTOMOOMIIbHOM muHBI paBeH 0,025 M°, naBJieHue B Heil
5,0665 10° ITa. Onpesenure Maccy BO3yXa, Haxoasmerocs B kamepe mpu 20°C.

2. Paccunraiite MoJeKynapHYI0 Maccy rasa, eciu 7-107 xr ero mpu 20°C u 0,253-10° ITa
3aHUMAOT 00BeM 22,18-107 Mm°.

3. PaccuuTaiiTe cpeHIOI0 MOJICKYISPHYIO MACCy U INIOTHOCTH 110 TMOKCHAY YTiIepo/ia
CMecH Tra3oB, cojaepxarieit mo oobemy 38% ¢ocrena COC12 u 62 % xmnopa Clo.

4. Omnpenennte Maccy 107 M3 razoBoit cmecn, coneprxamnieii (o o6semy) 50% Bomoposa i
50% nuoxcuna yriaeposa (H.y.).

5. Ta3 (n.y.) 3aaumaeT o6beM 1 M. [Tpu Kakoii TemMmepaType 00BEM ra3a yTpoHTCs, eClu
JTABJICHUE Ta3a HE MEHSeTCs?

6. Tlpm kakoM JaBIeHMH Macca xtopa oosemom 3-10° m° cocrasut 2,5-1072 kr, eciu
t=23°C?

7. Kakyro maccy CaCOz Hazo B34Th, YTOOBI MMOJTYIUTH TP €T0 MPOKATUBAHUH JTUOKCHU]T
yrieposa, 3aHuMarontuii 06sem 25-10° M npu 15°C u masneruu 104000 I1a?

8. Beruucnure 066em 0,100 kr razoBoit cmecu coctaBa 3CO+2CO2 npu 50°C u naBneHnn
98600 ITa.

9. M3 5-10-6 xr xnopara kanus KCIO3 6su10 momydeno 0,7-10-3 m3 kucnopoa,
n3mepeH- voro npu 20°C u qaBnenuu 111900 [Ta. Onpenenure MacCoOBYIO T0JIO
MpUMECEHN B XJIOpaTe KaJusl.

10. Ilpu 0°C B cocyne oobemom 14- 103 m° coaepxurtcs 0,8 102 kr BoI0poja u 6,30 10° kr
azota. Onpenenure napuagIbHOE IaBJICHUE a30Ta U 00IIee JaBICHHE CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeINHEHU D)

1.

10.

Kakue GuHapHble cOeIMHEHUS HAa3bIBAIOT OKCHIAaMHU? YKaKUTE BO3MOKHBIE CIIOCOOBI UX
MOJTyYCHHUSL.

Ha gyem ocHoBaHa kinaccudukaiys OKCUI0B Ha: a) HecoJieoOpa3yrolre U coieodpasyromue; 0)
KHCIIOTHBIE, OCHOBHBIE U MPOSIBIISIIONINE KUCIOTHO-OCHOBHYIO JBOiiCTBeHHOCTH? Kakue
peaKuu XapakTepHbI 7151 OKCUI0B KaXA0W U3 ATUX TPy’

[IpuBeauTe mpuMepsl OKCUAOB, KOTOPbIE MPU B3aUMOICHCTBUU C BOJAON 00pa3yIoT /IBe
kucnoTel. Kak B3anmoneiictBytoT ¢ pactBopom Ca(OH). okcnast N2Os, N2Os u NO2?

B 4yem nposiBisieTcs KUCIOTHAS MPUPOJIa TeX OKCUIOB, KOTOPBIE C BOJOW HEMOCPEACTBEHHO HE
B3aMMO/ICUCTBYIOT?

HazoBute 0CHOBHBIE OKCH/IBI, HEMOCPEICTBEHHO B3aUMO/ICHCTBYIOIINE ¢ BoAoW. Hamummure
yYpaBHEHUS COOTBETCTBYIOIINUX PEAKIIUM.

Kakwue mo xapakrepy okcupl 00pa3yroT HEMETaTbl U METAJUTBl B PA3HBIX CTETICHSIX
okucnenua? [Tokaxure 310 Ha npumepe okcnaos xpoma CrO, Cr203, CrO:s.

Y Kakoro u3 IByX OKCHJOB OCHOBHBIE CBOMCTBA BhIpaxkeHb!l cunbHee: FeO umm Fe2Oz; SnO
niu SnO2; ZnO unu CdO; SnO uiau PO; BbO unu CaO; As2O3 win BixO3?

B kakux ciydasx Ba OKCHJa MOTYT B3aUMO/ICHCTBOBATH JIPYT C APYTrOM U KaKHe COSAUHEHUS
P 3TOM 00pazyroTcs?

Kakue okcupl 1 Ha KAKOM OCHOBAHHUU MOTYT OBITh OTHECEHBI TAKXKE U K KJIacCy Coeii?
[IpuBeauTe COOTBETCTBYIOIINE TPHUMEPHI.

dopmynamMu KaKuX COJIeH MOXKET ObITh (POPMATTLHO BBEIPAXKEH COCTAB TAKMX MUHEPAJIOB, KaK
IITUHEIN, TayCMaHUT, MarHeTuT? K kakomy Kjaccy cienyeT OTHECTH 3TH COSAMHCHUS?



Tema: «Ctpoenne atoma. [leproanueckuii 3aK0H U MEPUOAUYECKAS CUCTEMA XMMUYECKHX
semeHTOB /I.. MeHnaeneeBay
UTo Ha3bIBAIOT MPUHIIMIIOM HEOIPEACTIEHHOCTH U COOTHOILIEHUEM HEOMPEICIICHHOCTH?

[IpumMeHNMO J11 IOHATHE TPAEKTOPUHU ABWKEHUS K MUKpouyacThLiaM? YeM 3To onpenensiercs u
KaKO€ MOHATHE €ro 3aMeHsIeT?

HeomnpeneneHHOCTh B CKOPOCTH d1eKTpoHa paBHa 108 cm/c. HaiiuTe cOOTBETCTBYIOIIYIO
HEOIPEIEIIEHHOCTD B MOJIO)KEHUH AJIEKTPOHA.

Uto Ha3bIBatoT 3Hepruei nonusauuu? Kakas BeIrMurnHa UMEET ¢ HEW 0JIMHAKOBOE YMCIIOBOE
3HaueHue? B kakux equHUIIAX OHU U3MEPSIOTCS?

UeMy paBHO YMCIIO BCEX BO3MOKHBIX HOHM3AIMOHHBIX IOTEHIIUAJIOB JJISl JAaHHOTO aToMa U 4To
SBIISICTCS IPUYMHON YBEIIMYCHUS UX 3HaUeHu# B psaay: [1<I:<Is...?

Kak 3aBucuT BenuurHa HOHU3AIMOHHOTO NMOTEHIINAJIA OT 3HAYEHHUS JJIs SJIEKTPOHA TJIABHOTO
KBaHTOBOT'O YHCJIa M YEM 3Ta 3aBUCHMOCTb 00yCJIOBJIeHA?

UTo Ha3bIBAIOT CPOACTBOM aToMa K AJIEKTpOHY? J[JIsl KaKuX 3JIEMEHTOB 3Ta BEIMYMHA UMEET
HauOOoJIbIlIEe MOJIOKUTENBHOE 3HAUEHHE U JJIs1 KaKUX OoTpulaTenbHoe 3HaueHue? Kakue
9KCIIEPUMEHTAJIbHBIE JJAHHBIE YKA3bIBAIOT HA HEBO3MOKHOCTH CYIIECTBOBAHUS MHOTO3APSAHBIX
MIPOCTBIX HOHOB?

Kaxo#1 BBIBOI MOKHO CZEJIaTh O CBOMCTBAX IEMEHTA 1O 3HAYEHHIO JIJIs1 HEr0 HOHU3alHOHHOTO
MOTEHI[Maja U CPOJICTBA K DJIEKTPOHY?

UTto Ha3bIBaOT aOCOMIOTHOM M OTHOCUTEIHHON ANIEKTPOOTpHLIATEIbHOCTRI0? Kak 1o 3HaueHuto
3TOM BETMYMHBI MOXKHO, CYAUTh O HapaBJIE€HUU CMELICHHS 3JIEKTPOHHON MJIOTHOCTU MIPH
00pazoBaHUM CBS3CH?

10. Yro Ha3bIBAIOT CTENEHBIO OKUCIICHHUS AJIEMEHTA U YeMy paBHa UX 00I1as CyMMa B MOJIEKYyJIe U

1.

noue?

Tema: «XumMu4ueckasi CBA3b»
MoskeT I JJIMHA CBS3U OBITh PABHOM CyMME PaJInyCOB JABYX aTOMOB, KOTOphIE €€ 00pasyroT?

[Tokaxkute u 0OBSICHUTE Ha MpuMepe MoJIeKybl Ho, 3Has, yro r/H/=0,0531M, a d/H-
H/=0,074uMm.

Breruucnure anepruto ¢ -cBsizu C-C, ecnu crangaptHas Teriota oopazoBanus C-H u3
ra3o00pa3HbIX yriiepojaa u Bojopoaa paBHa -2815 k/[»/Mo:b, a sneprust o-cBs3u C-H paBHa -
411,3 xJIx/MoIb.

Dueprus nuccouuanuu HJ paBna 2984 x/Ix/mMoib. MosxHo nu paznoxuts HI Ha snemeHTs
npu o6ydeHun yapTpaduosetosiM ceeToM A = 2-1071% M? Kakyio sHepruio Hajo 3aTpaTHTh,
4TO6BI pasznoxuts 5-10° r HI?

[Touemy MakcuManbHas KOBAIEHTHOCTb (pocdopa MOXKeET ObITh PaBHOM MATH, a y a30Ta TaKOe
COCTOSIHUE OTCYTCTBYET?

B pamkax teopun BC 00bsiICHUTE, ToueMy Y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHOM
BAJIEHTHOCTBIO €€ 3HAUECHUs pa3andarorcs Ha 27

JI15 KaKKX 271eMEHTOB, HMEFOIIMX NIEKTPOHHBIE KOH(HUIypalliy BHEITHETO cJI0s aToMa 3% P2,
4s? p* , 5s% p° , 6! p° xapakTepHbl epeMeHHas YETHAS U IepeMEHHAs HeYETHAs BaleHTHOCTD?

Ha ocHOBaHuM pa3HOCTH IEKTPOOTPULIATEIBHOCTH ATOMOB 3JIEMEHTOB YKAXHUTE, KaK
HM3MEHSETCS CTeIeHb HOHHOCTH CcBs3u B coenqunenusx HF, HCI, HBr, HJ?

PaccunTaiite 3¢pekTuBHBIE 3apsiibl AaTOMOB BOJIOPO/JIA U XJIOPa, 00pa3yIOINX KOBAJICHTHYIO
MIOJISIPHYIO CBSI3b, €CIIN Wixen MOJIEKYIBI HC1 pasen 3,4-10-30 Ki-m, a qyinHa cBsasu H- C1
paBHa 1,27107% m.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Kak  MOXHO OOBACHUTH, YTO AMMHUAK M TPU(PTOPU a30Ta, UIMEIOLINE OJNHAKOBYIO ITH-
pamMHINIbHYIO (GOPMY U COJIEpIKAIINE aTOMBI 3JIEMEHTOB C TPUMEPHO OAMHAKOBBIM pa3InyreM
B JIEKTPOOTPULIATEIBHOCTH, CYLLIECTBEHHO Pa3IMYatOTCs 110 BEIMYUHE TUIIOJIbHBIX MOMEHTOB:
p (NH3) = 0,49 « 10-29 Kin-m, p(NF3)=0,07-10-29 K- m?

Kak cormacoBaTs Malylo IOJISpHOCTE cBs3u B Mostekyne CO (11 = 3,33 10! Kim) co
3HaunTenbHbIM pazauareM B 90 C u O 30(C)=2,5; 30(0) = 3,5.

Honnasa cease.
Temmneparypa miasnenus CaC1,=780°C, CdCl,.=560°Q paauyc Ca pasen 0,104 um, Cd—0,09

HM. OOBSCHUTH pa3INYNe TEMIIEPATYpP TUTABJICHUS.

[Tpu mepexome ot CSF k CsJ TemmepaTypa 1miaBaeHUS KPUCTAUIOB yMeHbIaeTcss. OObSICHUTH
HaO0JII0JTaeMbIi X0J1 U3MEHEHUS TEMIIEPATyphl MIIaBICHHUS.

OOBsICHUTH HeyCTOWYMBOCTD TUApokcuIoB Meau (1) u cepedpa (1).

OOBSICHHUTD C MTO3UIHIA TIPEACTABICHUH O MOJIIPH3AINU HOHOB MEHBITYI0 ycToiunBocTh AUCI3
B cpaBHeHUH ¢ AuCl.

K>CO3 mmaBures ipu 890°C 6e3 pasznoxkenuns, AgoCOs pazmaraercs yxe npu 220°C.
OOBACHUTD yKa3aHHOE pa3JIMyue.

BaCl, B BogHBIX pacTBOpax AuCCONUUpPYyeT MoaHOCThIO, 8 HYCl: moutn He mucconuupyer.
OOBsICHUTE ITO pa3IUYUE B CBOMCTBAX COJICH.

UTo HaA3BIBAIOT JOTIOJHUTEIBHBIM MOJISIPU3ANUOHHBIM P hekToM? OOBICHUTH, KaK €ro
HaJINYHE B COETUHEHUIX ng+ nemaet okcusr HQO Menee ycroitunBbiM, 4yem okcunt ZnO, He-
CMOTps Ha OOJIBIIUI palyCc HOHA PTYTH.

Kaxkoe coennnenne tepmudecku 6osiee ycroiuno: a) PbCO3z u CaCOs, 6) HJCls u PbCls, B)
FeCl; u NiCl3, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCOs.

Tema: «JHepreTuka M HANPaBJEHHOCTh XUMUYECKHUX MPOIECCOB)

1.
2.

Kakoii 3ak0oH sIBIsieTCS] OCHOBHBIM 3aKOHOM TepMoxuMuu? Jaiite ero popMynupoBKy.
[lepeuncnure cneacTBus, BRITEKaKOLKE U3 3akoHa [ ecca. J{ns kakux onpeieneHnii OHu
WCIIOJIb3YIOTCSA B TEPMOXUMHUYECKUX pacyeTax?

Kakoii pyHKIueit cocTosHUS XapaKTepu3yeTcsl TeHICHIUS CUCTEMbI K JOCTHKEHUIO TaK
Ha3bIBAEMOT'0 BEPOSTHOIO COCTOSIHUSI, KOTOPOMY COOTBETCTBYET MaKCUMaibHas Oecropsi-
JIOYHOCTb paclpeieseHus 4acTul?

Kak u3meHseTcst SJHTpONuUs CUCTEMBI C IOBBIIEHUEM TEMIIEPATYpPBI, B PEAKLIUIX CUHTE3a U
pa3noKeHus BEUIECTB?

Kak BausieT Ha SHTPONHUIO CUCTEMBI 00pa30oBaHKe Ta3000pa3HbIX MPOYKTOB?

KakuMu 0JHOBpeMEHHO JIeHCTBYIOIIUMU (aKTOPaMU ONPEIEeTCs HapaBIeHHOCTh
XUMHUYECKOTO Iporiecca?

Uro nazeiBatoT 3Hepruet [ m66ca? Kakum o6pa3om nsMeHnenue 1ot Benuuunsl (AG)
YKa3bIBa€T Ha TEPMOIMHAMUYECKYIO BO3MOXHOCTb WJIM HEBO3MOKHOCTH CaMOITPOU3BOJIBHOIO
npotekanus npouecca? Kakoe 3HaueHne AG onpenenser paBHOBECHOE COCTOSIHUE CUCTEMBI?
[Tpu xakom cootHotennu AH u TAS: a) cuctema HaXoUTCS B paBHOBECHH, 0) XUMUYECKUI

MIPOIIECC HAMPABIIEH B CTOPOHY IK30TEPMUUYECKON MU SHAOTEPMHUUECKOU peaKiuu?



9.

10.

DOHTATBNUIHBIM WX SHTPOIMUHBIM (PAaKTOPOM OTIPENICIIAETCS HAlIPABICHHE XUMHUYECKUX
peakuuii Ipu OY€Hb HU3KUX Temneparypax?
Bo03M0KHO 111 caMOITPOU3BOJIBHOE IPOTEKAHUE IIPAMOU PEAKLIMK, €CIIH NP OJIOKUTEIEHOM

3HayeHuu AS: a) AH>0, 6) |[AH[>|TAS|?

Tema: «CKOpOCTL XUMHYIECCKHUX pealcum?i. XuMHuuecKoe PAaBHOBECHE»

10.

Peaxmus uner no ypaBaenuto 4NHz +502=4NO+6H,0. Kak u3MeHHUTCS] CKOPOCTh PEaKIINHY,
€CJIM YBEJIMYUTH JaBjcHue B 2 paza?

Peaxmus mexny BeniectBamu A u B Beipaxkaercst ypaBuennem 2A+B=2C. HauanpHas
KOHIIeHTpanus BemectBa A pasHa 0,3 Mow/i1, a BemectBa B — 0,5 mois/n. KoncranTta ckopo-
ctu peaxuuu pasHa 0,8 1%/Mons’munt. PaccunTaiiTe HaYaTbHYIO CKOPOCTH MPAMOM PEaKIuy U
CKOPOCTH TI0 UCTEYCHUH HEKOTOPOTO BPEMEHH, KOT/1a KOHIIEHTPAIs BemecTBa A
ymenbInaercs Ha 0,1 Moub.

Pasznoxenne N2O Ha MOBEPXHOCTH 30J10TA MPU BBICOKUX TEMIIEPATypax MPOTEKAET IO
ypaBHeHHIO: 2N20=2N>+0> KoHCcTaHTa CKOPOCTH TaHHOU peakiuu paBHa 5-10-4 1/MOJIEMUH
npu 1173 K. Hauansaas kormenTpanus N2O 3,2 moie/n1. OnpeeuTe CKOpoCTh PeaKIHK TPH
3aJJaHHOH TeMIiepaType B Ha4aIbHBIII MOMEHT M B TOT MOMEHT, Kora pa3ioxutcs 25 % N-O.
Peakmus unet no ypasaenuto 2NO+02=2N0O,. HayanbHble KOHIIEHTPAIIUN PEarupyrommx
BemecTB ObuH (MOJIB/1): C(NO)=0,8; C(O2) =0,6. Kak nu3mMeHUTCS CKOPOCTh PEAKIUH, E€CIIH
KOHIICHTPAIUIO KUcaopoaa yBenuauTh 110 0,9 Mosb/i1, a KOHIIEHTpaIuio okcuaa a3oTa 1o 1,2
MOJIb/7?

PaccuuTaiiTe KOHCTaHTY CKOPOCTH PEAKLUU NIEPBOI0 NOPSIIKA, YUUTBIBAS, UTO 33 25 MUH
peakuus npoxoaut Ha 25 %, T. e. mpopearupoBaia 4YeTBepTas 4acTh BELIECTB.

KoHCTaHTa CKOPOCTH peakIiy MepBoro nopsaka pasHa 2,5-10° ¢ 1. Kakoe xommuuectso
ocTaHeTcs HerpopearupoBasmumM yepes 10 4 nocie Havana peakuun? HauanbHas KOHLEHTpa-
s paBHa 1 Mob/I.

CKoJIbKO BpEMEHU HEOO0XO0IUMO Ul POX0XKaAeHUs Ha 60 % peakuuu BTOPOro Mopsiaka, eciu
pH ToH ke Temneparype 3a 20 MuH peakuus nporekaet Ha 30%? HavanpHble KOHLIEHTpaLIUU
HCXOJIHBIX BEIIECTB OJMHAKOBBI U PaBHBI 2 MOJIB/JI.

ITpu 393 K peakuus 3akaHunBaercs 3a 18 MuH. Uepes CKOJIBKO BPEMEHH 3Ta PEAKIIMS
3akoHuMTcs npu 453 K, ecau TemnepatypHblit K03()(GUIIMEHT CKOPOCTH peakiuK paBeH 37
Omnpenenure TeMnepatypHblil KO3GGHUIMEHT CKOPOCTH PEAKLIUH, €CJIU PU HOHWKEHUU
TEMIIEPATYPHI, Ha 45° peakuus 3aMeuInIach B 25 pas.

KoHcTaHTBI CKOpOCTH peakiuu nepsoro nopsaka npu 288 n 325 K cooTBETCTBEHHO paBHbI
2:10? u 0,38 c*. KakoBbl TeMmepaTypHblii K03 OUIIHEHT CKOPOCTH 3TOH peaKiuy 1 KOHCTaHTa

CKOPOCTH 3TOH peakuuu npu temneparype 303 K?

Tema: «PacTrBopbl. Teopus 31eKTPOTUTHYECCKOM THCCOLM AN
KaKI/Ie BCIICCTBA HA3bBIBAKOT C-).HGKTpOJII/ITaMI/I? qu OTJINYAKOTCA UX BOAHBIC paCTBopBI oT

pacTBOPOB HERIEKTPOIUTOB?



2. Yto Ha3bIBAOT M30TOHMYECKUM KO3 punneHToM i? KakoB ero (pu3uuecKkuii CMbICT U METO,IbI
IKCIIEPUMEHTAIBHOTO onpeaeneHus? OT kakux GaKkTOpOB 3aBUCAT 3HAYCHUS 17

3. Kakue Benmu4MHBI SBJISIOTCS KOJMYECTBEHHON XapaKTEPUCTUKON MPoIecca dIEKTPOIIH-
TH4Yeckou nuccormanuu? Jlaitte ux onpezaenenus. Kakyro U3 HUX U M0YeMy Ha3bIBAIOT
MIOCTOSIHHOM BETMYMHOMN ?

4. Ha xaxue rpynmsl ycIoBHO JEJIAT JIEKTPOJIUTHI IO BEIUYHUHE CTETIEHN UX AUCCOLUAIIU?
[IpuBenuTe mpuMepsl NPEACTAaBUTEIEH 3TUX TPYIII.

5. BsimazeT ju 0caioK Mpu CIMBaHUK HachIeHHBIX pacTBOpoB: SrCl; u CaSOs; CaCl, u SrSO4?

6. B kakoii mocnemoBaTeIbHOCTH JOJDKHBI BBINIAAATh OCAJIKH, €CITH K PACTBOPaM, COACPIKAIIIM
nonsl: 1) Ca®*, Ba?*, Sr** u 2) CI, I', Br’, nocreneHHo IpuOaBIsTh: K TIEPBOMY PacTBOP

Na>SOg4, a ko Bropomy pactBop AgNO3z?

7. Kakas u3 nByx coeii 6oJpire pacTBOprMa U Bo ckoibko pa3: CaSO4 mmu BaSO4, BaCO3 mmm
SrCOg, Pblz unu PbCl,?

8. Kakwue u3 coseil He MOBEPrarTCs TUAPOIIN3Y, U €CITU MOIBEPratOTCs, TO MO KAKOMY THITY:
K2S04, NazSe, BaS, RbNO3, ZnCh, K2SO3, KC103, HCOOK, NaC104, KBrO?

9. Jlnsa kako# conu pH pactBopa Oyner umetsb Oosibiiee 3HaueHue: NaNO3z i NaNOo,
CH3COOK unau CH3COONH4, KCIO nnu KCI1O3?

10. /laiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(})ATOB, Cyab(PHUTOB U CYIb(PHIOB MIETOUYHBIX

METaJJIOB TI0 UX CIIOCOOHOCTHU K THIPOJIU3Y.

Tema: «OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEAKIIUH M 3JIEKTPOXHMHYECKHE MPOLecChD)

1. TlokaxkuTe yCIIOBHOCTb TEPMHHOB «IIPUHUMAET» U «OTAAET» JIEKTPOHBI IIPU OIIPEICIICHUH
(GyHKUUH OKMCIUTENS U BoccTaHOBUTENA. [loueMy Takast yCIIOBHOCTh BO3MOKHA?

2. UYto Ha3bIBAIOT CONMPSHKEHHONW OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM Mapoi M CKOJIBKO MX
JIOJIKHO Y4aCTBOBATh B OKMCIIUTEIBHO-BOCCTAHOBUTEIBHON peakuuu? YeMy COOTBETCTBYET
Kaxgas u3 Hux?

3. Uro Ha3bpIBaIOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU KO3 durmenramu? Kakue MeTo bl
CYIIECTBYIOT Uil UX onpenaeneHus? IokaxkuTe CyIHOCTh KaXI0T0 U 0ObACHUTE, B KAKUX
ClIydasix M IOYEMY OJIMH U3 HUX IIPEINOYTUTENBHEE APYroTo.

4. MeHSI0TCS UM OCTAIOTCS TOCTOSIHHBIMU 3apsi/l U aTOMHBIN COCTaB HOHOB, YYaCTBYIOIIHX B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PeaKIMIX? B03M0OKHO JIn NIpeBpallieHne MpoCTOro HOHa B
OKCOAHHMOH MJIM 00paTHBIi mporiecc?

5. Ecnu xucnora, B3siTast B U30bITKE, y4aCTBYET B PEAKIIUN KaK OKUCIIUTEINb HJIM BOCCTAHOBUTENb,
TO COBMAJAET JIM s Hee K0d(pPULMEHT B MOJIEKYISIPHOM YPaBHEHUU PEAKLIUU C
OKHCIUTEIbHO-BOCCTAaHOBUTENBHBIM? Pa3bepure 3Tu citydan Ha MpuUMepax B3aMMOACHCTBUS:
Meau ¢ pa30aBIeHHON a30THOM KUCIIOTOM, COJITHON KUCIIOTHI C JUXPOMATOM KaJusl.

6. OOBsACHUTE MPUUYUHY PE3KOTO PA3IUUNS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB JABYX

MetamioB 1 rpynnsl 11C, Haxoadmmxcs B 5-M nepuoze.



Ilokaxxure BIusiHUE CpCAbl HA MMTPOTCKAHUC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ Ha
IpUMEpPC U3MCHCHUA OKHUCJIHUTEIbHON EMKOCTH InepMaHraHar - MOHa.
Kakumu kuciaoramy MOYKHO IOJIb30BaThCA ISl CO3JIaHMS CPEABI IPU MPOBEACHUN Red-Ox
peakiuii? [louemy ¢ 3TOH IENBIO MPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KHCIOTY?
CriocoOCTByeT JTi KHCIasi cpefia: a) OKHCICHUIO KATHOHOB JI0 OKCOQHHUOHOB; 0) OKHC-
JUTENHHOMY JACHUCTBUIO OKCOAHHOHOB?
10 Kakne oxucianTeabHO-BOCCTAHOBUTEIBHEIE CHCTEMEI HA3EIBAIOT rerepo- u romoredHsiMu? Yro
ABJISICTCA HpH‘-IHHOfI BO3HUKHOBCHUA CKa4YKa MOTCHIIMAJIa B CUCTEMaAX IICPBOI0 THmna? YIIaCTCﬂ
JIM 9KCIIEPUMEHTAIIFHO OTIPEIENIUTh €T0 a0COIIOTHOE 3HAUeHUE, OTHOCHTEIBHOE 3HAYCHHE?
Anexmponu3s. Koppozua memannoe.
11. V3 xaKuX MPOIIECCOB CIaraeTcst 00Ias peakus MEKTPOXUMUIECKOTO pa3IoKeHHUs BerecTBa?
12. Yem oTiIMIaETCS AIEKTPOIJIA3 BOTHBIX PACTBOPOB AJIECKTPOIUTOB OT IICKTPOIIH3a HX
pacmiaBoB? Kakue MOHBI U MOJIEKYJIbI, HAXOAIINECS B BOJHBIX PACTBOPAX COJIEH MOTYT BOC-
CTAaHABJINBATHCA HA KAaTOAC U OKUCIIATHCSI HA aHOJIe? Hamumure YpaBHCHUS COOTBECTCTBYIOIIUX
peaKiui.
13. IIpu KaKuX yCIOBUSIX U U3 KAaKUX COJICH, BO3MOXKHO, TTOJIYYUTh C TIOMOIIBIO AJIEKTPOJIN3a
OJIHOBPEMEHHO II€JI0Yb U KUCIOTY?
14, Jlatite hbopmMyaupoBKy 3akoHOB Dapaies ¥ UX MaTeMaTHYECKUE BhIpakeHus. YTo Ha3bIBAIOT
yucinoM Papanesa F? Uemy paBHa 3Ta BeTMuKMHA B KYJIOHaX M aMIiep-yacax?
15. TIpu snexrposmze pactBopoB AgNO3, CuSO4, BiCls, Haxoasimuxcst B MOCIEA0BATEIIEHO
COEIMHEHHBIX 3JIEKTPOIM3EPax, BHIACTUIOCH 5,4 cepebpa. Halinute Maccy BbLACTUBIIMXCS
IIPH 3TOM MEJIU ¥ BUCMYTA.
16. OnuHaKOBO M OTHOIIEHHE K KOPPO3UH TEXHUUYECKOTO M XMMHUECKU YHCTOTO MeTaiia? Yem
BBI3BIBAETCS] KOPPO3Hs OOBIYHOM cTanmu?
17. Kakue cyiecTBYIOT CiOoCcOObI 3aIIUTHI METAIIOB OT KOppo3un? KpaTko U3I0KUTe CYIIHOCTh
KaXKJIOTO U3 HUX.
Tema: «KoMIuiekcHbIe cOeTHHEHUSD)
Kakue coeHeHNs MOKHO OTHECTH K KOMIUIEKCHBIM?
[Tonb3ysck MONOKEHUSIMA KOOPIAUHAIIMOHHOM Teopun BepHepa maiite onpeneneHus
CJIEYIOIIUM TIOHITHSIM: a) KOMILIEKCOO0pa3oBaTesb, 0) TUraHbl, B) KOOPIUHAIIMOHHOE YHCIIO
KOMILJIEKCOOOpa3oBates, I') BHYTPEHHSS U BHEIIHASA c(hepa KOMILIEKca.
Kak ompenensiroTcs 3apsii KOMIUIEKCHOTO HOHA M CTETIEHb OKUCIICHHUS
KOMILUTIEKCOOOpazoBaTensi?
Kakast cBsi3b MEXKIy CTPOCHHEM aTOMOB SJIEMEHTOB M X CIIOCOOHOCTBIO K
KoMILIeKcooOpazoBanuto? [IpuBenuTe nmpuMepsl THTUYHBIX KOMIUIEKCOOOpa3oBaTenei.
HpI/IBC[[I/ITe OPpUMCPbI TUIIUYHLBIX JIMTAHIO0B. Kaxkue mur aHAbl HA3bIBAOTCA MOHOACHTAaTHBIMU U
KaKue HOJII/I,Z[CHTaTHBIMI/I?
Kaxkoe Biuguue JOJIKHO OKa3bIBATh HAa 3HAYCHUC KOOPAUHAIIMOHHOI'O YUCJIa YBCIIMUCHUC

panuyca u 3apsijia: a) KomrsiekcooOpasoarens, 0) auranaoB? KakuM COOTHOIIEHUEM IBYX



1.

2.

CHWJI, AEUCTBYIOIINX MEX/1y IEHTPAJIbHbIM AaTOMOM U JIMTAHJAMU U MEX1y CAMUMU JINTAHAAMH,
OTIpEEIAETCS KOOPAUHALNOHHOE YUCII0?

7. llpuBenute npuMepbl KOMIUIEKCHBIX COEAMHEHUI:

1) ¢ KOMIUIEKCHBIM aHHOHOM,

2) C KOMIUICKCHBIM KaTHOHOM,

3) SBJISIOUIMXCS HEDJICKTPOJIUTAMH.
[laliTe UM Ha3BaHHUE.

8. [aiite onpeneneHune U MPUBEIUTE TPUMEPbI OCHOBHBIX TUTIOB KOMILJICKCHBIX COEANHEHUI.

9. VxkaxuTe OCHOBHBIE BUJIBI H30MEPHUN KOMIUIEKCHBIX coemHeHni. [IpuBenTe nmpumMepsr.

10. Kaxk ¢ mo3u1uii MeTo/1a BaJICHTHBIX CBSI3€i OOBSICHUTH 00pa30BaHKE CBA3ECH MEKIY
KOMILJIEKcooOpa3zoBareneM U uranaamu? Kakue opouTtamy HeHTpaJbHOTO aToMa MOTYT
OJIHOBPEMEHHO Y4acTBOBATh B 00pa3zoBaHuM cBs3eil? Uem 310 onpenensiercs?

11. CocraBbTe KoOpauHAIMOHHBIE GopMyitbl cirenyromux coeauaennii: 2NHsCl-PtCls, KoC204
CuC204, KCIAuCls, 2Ca(CN)2 -Fe(CN)2, (NH4)4Fe(SO4)2.

Ilpumepnutit Komniaekm 3a0anuii 0711 KOHMPOJILHBIX PAOOM no oucyunIune «(Xumusn)

Tema: «OcHOBHBIE OHATHS U 3aKOHBI XUMHUH. OCHOBHBIE KJIACCHl HEOPraHUYECKUX
coeMHEeHH I

Bapuant Nel
Omnpepgenute S5KBUBAIIEHTHI 3JIEMEHTOB B UX okcuaax: Rb,0, MgO, Cr203, SOsa.

It HekoTOpoTO MeTasuta coeauusercs ¢ 8,89r 6poma u ¢ 1,78 ceprl. HaliuTe sKBUBaJICHTHBIE

Macchl Opoma u Me, 3Hasi, YTO SKBUBaJICHTHas Macca cepbl 16,0r/mMoJIb.

3.

Hanumure ypaBHeHHs peakiuii, COOTBETCTBYIOIIMX CIIEAYIOIEH cXeMe:

SiO,+C Ca HCI 02 Ca3(P0O4)2
Cas(PO4)2
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4. Hanumure rpaduueckue Gpopmyinsl coequaenuit u gaite nx Hazanus: H202, SNO2, H3POs,
H25203, (CuOH)2CO3, NaH2ASOs.

5. Kaxkoii 00beM kucinoposa cienyer 100aButh k 1mM3 Bozayxa (21% Oz), uToObI coaepikanme
B HEM KHCJIOPOJIa OBBICKIIOCH 110 25%.

6. Omnpenenure GopMyiTy OJHOTO U3 KPUCTAJUIOTUAPATOB Cylb(aTa HATPUs, €CIIH €ro Macca MpH
MOJTHOM 00€3BOKMBAHUH YMEHbIITUIAch Ha 47%.

7. Hanummre Gopmyiisl cosieil, COOTBETCTBYIOIIMX CIICAYIOIIUM JBOWHBIM okcuaam: Pb,O3 u
Pb3O4. HazoBure ux.

Bapuant Ne2
1. Omnpenenute 3KBUBaJICHTHBIE Macchl coeannenuii: Fe203, KH2POs, Cr(OH)s, H2SiOs.
2. Omnpenenure Maccy cepbl, 00pa3yroleics Ipy B3auMOAEHCTBUN CEPOBOIOPOAA KOJIUYECTBOM

BemecTBa dkBuBasieHTa 0,0 1MoJb ¢ m30BITKOM KOHIIEHTpUpoBaHHON HNO3

3. Hanumure ypaBHEHUs peakiinii, COOTBETCTBYIOIIUX CIEAYIONIEN CXEME:

Fe2(SO4)z —P X1 —» FeCl, —P» Xo —P Fes0s 4—X3 —P Fex(S04)3



4. CocraBbTe GopMyIbl (SMIIUpUYECKHE TpadUIecKIe) BCEX BO3MOKHBIX COJIeH 00pa30BaHHBIX
TUJIPOKCHUJIOM MarHusi U XpOMOBOM KHUCJIOTOM. JlaiiTe Ha3BaHMS COJISIM.

5. K 50mi cmecu B 2-X okcuaax yriepoja gobaswmu 100m1 kucnopoa U mogoxriv. B
pe3ynbTaTe peakiuuu oot 00beM ra3oB ymenbmuics Ha 10%. Bee 00beMbl ra30B U3MEPSUIUCh TIpU
OJIMHAKOBLIX YCIIOBUAX. OHpeI[eJII/ITe O6’beMHBII71 COCTaB I/ICXOI[HBII;’I CMECH.

6. [Tpu TepmuveckoM paszioxeHun okcuaa mapranna (1V), B3sroro maccoit 0,435, BbIISTHICS
KHCIIOPOJI U 00pa3oBalics Apyroi okcua Maprania maccoi 0,382r. Kakosa ¢opmyrna 3Toro okcuaa?

7. UTto Ha3bIBalOT KBUBaJIEHTOM BellecTBa? [Ipu kakoM ycii0BUM SKBUBAJICHT UJIEHTUYEH CaMOU
qacTulle BeniecTna’?

Tema: «Ctpoenue atoma. [lepuoanyeckuii 3aK0H U NePUOANYECKAS CHCTEMA XUMM-
yeckux dj1emMeHTOB /I.U. MenaeaeeBa»

Bapuant Nel
1. UYTo Ha3bIBAIOT MPHUHIMIIOM HEOIIPEAEIEHHOCTH U COOTHOLIEHUEM HEONPEECIIEHHOCTH.
2. Jis ckoapkux AO cymma N+1=8? EcTh i Takue OpOUTAIN Y SJIEMEHTOB IIEPHOTUUECKOM

CHCTEMBI? ATOMBI, KAKHX 3JIEMEHTOB HMEIOT HanOOJIbIIee 3HaYeHHE CyMMBI n+1?
3. Hanummre >nexkrporso-rpaduueckue Gopmymst: Cr, Cl+°, Te?2, Th.

4, Hamumure snexTpoHHbie GopMyITbI e1ie HEOTKPHITHIX 37eMeHTOB Nel108, Nel13 u ykaxwure,
KaKo€ MECTO OHM 3aMYT B IEPUOJINYECKON CUCTEME.

5. CKopoCTh IBMKEHUS JIEKTPOHA 10 TIEpBOM O0poBCKoit opouTe paBHa 2187 km/c. Ecnn
MOTPEITHOCTH B OTIPEJICIICHIUH CKOPOCTH paBHa 1 KM/C, TO KaKOH OyAET MpH ATOM MOTPEUTHOCTh B
ornpeeneHnu KoopauHaTel? CpaBHUTE €€ CO 3HAYCHUEM Pajinyca OpOHTEHI.

6. Tlosicuure IIPUYUHY pa3jindursi B BEJIMYMHAX HOHHBIX PpaJlyCOB JJId U303JICKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg?*); 0,57(AR*)

7. OOBsicHUTE 0CO00 HU3KYIO YCTOMYUBOCTh COCIMHEHUM P-2JIEMEHTOB G-Tieprojia B BBICIICH
C.0.

Bapuant Ne2
1. [IpuMeHnMO 11 IOHATHE TPACKTOPUU ABMKEHUS K MUKpodacTuiam? Yem 3To onpeaessiercs u

KaKoe MOHATHE ero 3aMcHseT?

2. VKaxkute 3Ha4YeHUE KBAHTOBBIX YMCEN JIJIS1 BHEITHUX AJIEKTPOHOB B aTOMaXx 3JIEMEHTOB C
nopsAKoBbIM HOMepoM 11, 14, 20, 23, 33.

3. Hanumure snekrponHo-rpaduueckue Gopmysst: Pd, Zr2, S2,

4. Ha ocHoBaHUM ydeHHs O CTPOCHUHU aTOMa OOBSICHUTE, IOYEMY SHEPreTUUECKUH S- TOTypOBEHb
BKJIIOYAET OJIHY OpOUTAalb, P-NIOyPOBEHb - TpH, d-TI0ypOBEHb - IATH U f- MOypOBEHB - CEMb.
VYKaxuTe max 4ucio JIEKTPOHOB Ha 3TUX MOJYPOBHSX.

5. UYemy paBHa 1eOpoiieBckas AIMHA BOJHBI 2IEKTPOHA, ABUKYIIET0Cs CO CKOPOCTBIO: a) 6-10°
M/c; 6) 2187 km/c?

6. DHeprusi MOHU3aLKUH [IPHU MOCIEA0BATEIbBHOM OTPBIBE AJIEKTpOHA 0T aToMoB M( cocraBiiser:
E1=733, E>=1447 u E3=7718 x/l)x/mMonb. Uem 00BsICHUTD pe3Kkoe Bo3pacTanue Es?



7. Kakyo cTpykTypy 10J5K€H UMETh BOCbMOM niepuoa? [ToBTOpsET 11 OH MOIHOCTBIO CEABMOM

nepuon?
Tema: «XumMun4yeckasi CB3b»
Bapuant Nel
1. Uem 00BACHUTH HEBO3MOKHOCTE 0Opa3oBanus 100% MOHHO# CBS3U M YeMy PUMEPHO paBHA

JI0JISI KOBAJICHTHOCTH B Han00Jiee MOHHBIX OMHAPHBIX COCTUHECHUSX?

2. Y CTaHOBHUTE IPOCTPAHCTBEHHYIO CTPYKTYPY CICAYIOIIUX MOJICKY U HOHOB, OIIPEICITHB
opOHUTAIN IICHTPAITBHOTO aToMa U ux Tun ruopuam3anuu: NF3, NOZ, PH; PO 7.

3. Kaxk 1o/KHBI MEHSATBCS 3HAUEHHE MOMEHTOB JIUTolieit Mosiekyn B psay: a) CIF-BrF-1F; 6) NHs-
PH3-AsH3?

4. T[onspru3yeMocTh Kakoro u3 HoHOB Gonbmme: F mmu Br, S2 wmu Te?, ClI umm 1”2 O6bsacHuTe
MPUYHHY.

5. Tron. s NaF=9970C, MgF2=13980C, AlF:=10400C, SiF4=-900C, PFs=-940C, SFes=-560C.
OO0BsICHUTH HAOMIOaEMYIO 3aBUCHUMOCTh. OOBsICHUTH pe3koe pasnuune Tt AlFs u SiF4 cunras, uto
MOJISIPHOCTD CBSI3M paBHOMEpHO ymeHbInaercst oT NaF k SFe.

6. YeM 00BSICHUATE 3HAUNTEIBLHO OoJiee BeICOKHE Tl 1 TK. BOABI M IJTaBUKOBOI KHUCJIOTHI I10
CpPaBHEHUIO C TEMH, KOTOPBIE JOJKHBI COOTBETCTBOBATh MX MOJIIPHBIM Maccam?

7. DneKTpUYECKU MOMEHT JUIMOJIS MOJIeKynbl H2S paBen

0,31-10-29KunMm, a HoSe-0,08:0-29Kn-M. Onpenenure, Kak OTHOCSTCS IJTUHBI TATIONECH 00enx
MOJIEKYJI.
Bapuant Ne2
1. [Touemy npu HAJIMYKHU OJTHOM CBSI3U MEXIY aTOMaMHU OHA MOKET OBITh TOJIBKO O- CBs3bI0? [1pu

KaKHX YCIIOBUSIX 00paszyeTcs - U 0-CBsI3u?

2. Ckoubko cBsi3eit y aroma cepbl B MoJiekyiie SO2Clo, y yriepona B mosiekyine COClo; kak 310
COTJIacyeTcs ¢ THIIOM THOPHAN3aIuu?

3. Kaxkast Mmosiekyiia moxer cymiectsoBath u nouemy? CIFs, FCls, Brls, 1Brs,

4. Kak usmensiercs nomisipusyroniee IeiCTBUE HOHOB S-3JIEMEHTOB BTOpoii rpynmsl oT Mg k Ba u
MOYEeMY 5TO MPUBOAUT K MOBBILICHUIO TEPMUYECKON YCTOMYUBOCTH UX KapOOHATOB B TOH ke
MOCJIEIOBATEIbHOCTU?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTe IPUYIUHBI K3MEHECHUS 3TOM
BEJIUYNHEL.

6. Kakoe coenunenue 6osee repmuuecku ycroidnBo? PbCOz uinu CaCOs; PbCls mimu PbBra.

7. PaccuuTaiite a3 dexruBHbIi panuyc nona Na B kpucramie NaF, ecin KOHCTaHTa PELIETKH €ro
pasHa 2,31-107% M, paguyc nona F pasen 1,33:10%0 m.

Tema: «CkopocTh XHMHYECKHX peaknuil. XHMHYECKOe PaBHOBeCHe. JHEPreTuKa M
HANPABJICHHOCTHL XUMHYECKHX IIPOLIECCOB»

Bapuant Nel
1. JluxpoMaTr aMMOHUS IIPY HArPEBaHUU PA3JIaracTcs Mo peaKIiu:



(NH4)2Cr207(1)=N21(1) + 4H20(1) +Cr203(t) AH° X p = -503 k/Ix



CKOJBbKO HEPTHH BBLICTIIOCH TIPU PA3JIOKEHUH HEKOTOPOU MOPIIUU AUXPOMATa aMMO -
HUS, €CJIM Macca TBEPJOro octaTka Ha 10r MeHbIIIe MacChl HCXOTHOTO BEIIECTBA.
2. Ouranenus o0pazoBanus HoO2(T) u3 mpocThix BemecTB paBHa - 136,1 kJI>k/MOJIb, SHTAIBITHS

JMCCOLMAIIMU Ta3000pa3HbIX BOJAOPO/Ia M KHCIOPOIa COOTBETCTBEHHO paBHBI 432, 490 kJI>k/MOJIb.
Boruncnute 3uepruto cBssu O-H B nepokcuzie Bogopoaa, NpuHsB 3Hepruio cBsizu O-O paBHOIT -
138,07 xJI»x/MO0b.

3. Omnpenemure AH®298 1 AU cuctemsr: 4NH3(r) + 302(1) = 2N2(T) + 6H20(k)

4. [Tpu Temmeparype 100°C ckopocTh 0JHOH peakiyu B 2 paza 00JIbIIe CKOPOCTH BTOPOIA.
TemnepatypHblil KO3(p(GUIUEHT CKOPOCTU NIEPBON peaklMK paBeH - 2, BTopoi - 4. [1pu kakoi
TeMIIepaType CKOPOCTH 00EUX PeaKI1il BBIpaBHUBAIOTCS ?

5. Kak u3MeHUTCSI TaBJICHHE B CUCTEME MTePBOHAYAIBHO coepxarieid HBr u Oz, eciim kK MOMEHTY
HacTyruieHus paBHoBecusi: 4HBr(r) + O2(r) = 2H20(r) + 2Br2(r)  npopearuposano 10% ucxoaHoro
KOJIMYECTBA KUCIIOPO/Ia, a paBHOBECHBIE KoHIIeHTpaluu [HBr]=0,6 momns/m; [02]=0,36 monb/n?

6. Bo ckonbko pa3 ciieyer yBeTMUUTh KOHIIEHTPAINIO BetlecTBa B2 B cucteme:

2A2( 1) + Ba(r) =2A2B(T)
UToOBI TTpH YMEHBIIIEHUH KOHIICHTpAlUU BemiecTBa Az B 4 pa3za CKOPOCTh MPSIMOM peak-
MY HE N3MEHMIIach?

7. Jlns HexoTopoit peakuuu AG>0. Kakue 3 npuBEICHHBIX YTBEPKIACHUN TPABWIBHBI:
a) K >1; 0) k<l; B) B paBHOBECHOU CMeCH MPe00OIaaat0T MPOAYKTHI PEAKIUH; T') B
PaBHOBECHOM cMecH MpeoOIaaroT UCXOIHbIC BElecTBa?
Bapuant Ne2
1. [Tpu BoccTanoBnennu 80T okcua sxenesa(3) amomunueM Boiaenutcs 426,3 kJx terna. [Ipu

cropanuu 5,4 r METAJLTMYECKOro amtoMuHuA Beiaenurcs 167,3 x/[x Ttenna. Ha ocHoBaHum 3THX
JAaHHBIX, UCITOJIB3Ysl 3aKOH [ ecca, BerancauTe sHepreTudeckuii 3 ekt npu o6pazoBanuu 1 MoJb
okcupa xenes3a(3).

2. AH®5p MgO(x) u CO2(r) cootBeTcTBeHHO paBHa- 601,8 1 -393,5 k/[x/mMomnb. Temnora
pasznoxenusst MgCosz Ha MgO u CO2 JIH=100,7 xI>x/moib. Ucrionb3yst 3T JaHHBIC, HAUIUTE TEIJIOTY
oOpazoBanus MgCO3 13 3J1IeMEHTOB.

4. Boruncnuth TeMnepatypHblil K03()QUIIMEHT CKOPOCTH PEeaKIiy, €CIM KOHCTaHTa CKOPOCTH €€
npu 100°C cocrasnser 6-107, a mpu 150°C -7,2-1072,

5. Jliis Toro uyToOBI yBenu4uTh B 216 1 256 pa3 ckopocTs peakuuu cuaTe3a NHs, Bo ckosbko pa3
HaJ0 MOBBICUTH B TIEPBOM Cilydae KOHIIeHTparuio Hz, a Bo BTopom naBienune? Kak usmeHuTCs
CKOPOCTh peakliy Mpu yBenudeHuu aasienus 10 paz?

6. Cucrema C(rpadut) +CO2(r) = 2CO(r) AH® =172,5 x/Ix

Haxonutcst B paBHOBecHH. YKa3aTh: a) Kak u3MeHuTcs conaepxkanue CO B cucreme mpu
MOBBIIIIEHUH t U TIpH HeU3MeHHOM naBieHuu? C yBeIMYEHUEM IaBJICHUS MPU HEU3MEHHOU
temneparype? 6) I3MeHUTCs i K p MpyU MOBBIIICHUH OOIIEro JaBieHus U Heu3MeHHOoH t? [lpu
yBenuueHud t? [Ipu BBeneHnn B cuctemy katanuzatopa? OTBeT 000CHOBATD.

7. Xumuueckoe paBHoBecue peakiuu A(T) + B(r) = C(r) + JI(1)

YCTaHOBUTH MPH CIEAYIOMINX KOHIEHTpauusax: (A) = 6monw/n, (B) = 2mons/n, (C) =
4monn/n, () = 3mons/n. B paBHOBecHyto cuctemy no6aBuiu 4 monb/n BemecTBa B. Bei-
YHCIIUTh HOBBIC PABHOBECHBIC KOHLIEHTPAIMH BEIIECTB.



Tema: «PacTrBopbl. Teopus 3J1eKTPOTUTHYECKON THCCOLHALIUN»

Bapuant Nel
1. PactBop comepxut 0,1monb CaCly u 0,1moab AlCI3 B 211 pactBopa. KakoBa MosisipHast

koHueHtpanus nona Cl” B pactBope?

2. pH 1-10° H pactBopa c1a60ro 0JHOKHCIOTHOTO OCHOBAHHUS paBeH 9. BEIUNCINTE KOHCTAHTY
JHCCOILMALY OCHOBAHHUSL.

3. VYkaszaTp, HE IIPOU3BO BBIYUCICHNHN, B KAKOM U3 PACTBOPOB JBYX COJIEW paBHON KOH-
ueHTpauuu pH 6ombiie winn menpiie. OTBET 000CHYHTE UCX0/1 U3 3aKOHOMEPHOCTH U3MEHEHMUSI
KHCIIOTHO-OCHOBHBIX cBOWCTB AtekTposinToB: KoSe n KoTe; NasPOs u NaoHPOa.

4. Haiinmure ctenens ruaponnsa coyiell 1 3HaueHue pH st uxX pacTBOpOB KOHLEHTpaLU

0.1momp/n: NH4Br, KCIO, HCOONa.
5. IMPAg2Cr207, mpu 250C paBro 2-10-7 . Bemagaet i ocanok Ag2Cr.O7 mpu cMemmBaHuH
paBHbIX 006eMOB 0,05H pactBopoB AGNO3 u KoCr207? CteneHs TMCCOMAIH ATHX AIIEKTPOIUTOB
paBHa 90%.

6. Boruucnuts a u (H+) B 0,3M pactsope ykcycHoit kuciotsl (K=1,8-107°). Kakue 3naueHns
MIPUMYT 3TH BEITMYUHBI 1Tocie jo0aBieHus K 11 pactBopa kuciotsl 0,2moms CH3COONa?
Koadpunment akrusroctu nonos f{CH3COO-) =0,7.

7. Cpasuutb pactBopumocts POCl> u Pblz, Be(OH)2 u Ca(OH).. OtBeT 000CHY#iTE HCXO0/15 U3
MOJISIPU3AIIMOHHBIX MTPEICTABICHHA.

Bapuant Ne2
1. PactBop comepxur 0,1moib - sxBuBaneHToB (NH4)3PO4 B 200Mi1 pacTBopa. KakoBa MosnspHas

KOHIeHTpauus nonos NH," B pacteope?
2. Brrunciure pH 0,001H pacTBopa cepHON KUCIIOTHI.

3. VYkazarh, HEe IPOU3BOS BEIYUCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH PAaBHOW KOH-
uentpauuu pH 6ombie win meHpiie. OTBET 000CHYHTE UCXOA U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3j1eKTponToB: NaHCO3 u Na ClO3; NaClos u NaClO.

4, Kakue BeTMuuHBI SIBISIOTCS KOJMYECTBEHHON XapaKTepUCTUKOM MpoIiecca dJIEKTPOTH-
THYeckoi muccouuanuu? Jlaite ux onpenenenue. Kakyro u3 HUX ¥ mo4eMy Ha3bIBalOT MOCTOSHHOM
BEJIMYUHOMN?

5. Haiinute crenens runponusa NalOs u NalO B pactBopax koHueHTpauu 0,1mons/n. U3
MOJIy4EHHBIX JJAHHBIX C/IETalTe BBIBOJ O CPABHUTEIBHOM CHUJIE KUCIIOT, 00pa30BaBIIMX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10",

6. Brimanaer 1 BaSO4 ipu 1o6aBneHnu pacTBopa cepHOi KUCI0Thl 00bemMoM 100m1 mpu
koHIeHTpauuu 0,2Moiis/11. K pactBopy BaClz Toro e o6bema, eciu MoJisipHasi KOHLIEHTPALHS
SKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Moib/1.? Byaer nu 106aBIeHHOE KOJIUYECTBO CEPHOI KUCIOTHI
SKBUBAJIEHTHBIM HJIM U30BITOUHBIM?

7. Ckonbko moas NH4Cl cnenyer no6asuts k 111 0,1M pactBopa NH4OH(K=1,8-10-5) nns
TOro, 4T00bI KOHIeHTpals noHoB OH- crana uncienno pasua Kn? Ycnosno npumem f(NH ;)=1.

Tema: «OKHCJIUTEILHO-BOCCTAHOBUTEIbHDbIE P€aKIMA U 3JTCKTPOXUMHUYECCKHE MPOIECCHD»

Bapuant Nel



1. 3aKOHYHTDH COCTABIICHUE YPABHEHHUS PEAKIIUH U 110100paTh KO3((UIIHMESHTHI TPOCTEHIIINM
criocobom: SO2+H3ASO4+H2,0—H3ASO3+...

2. Hanummure ypaBHEHUs peakiuii U o100paTh KO3()PUIHEHTHI 2IEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)2S208+H20—HMnO4+...; H,02+CaOCl—

3. CocrtaButh B MoJieKyssipHO# hopme ypaBHeHue peakiuu: [Fe(CN)e]3- +H20,—[Fe(CN)6]4-+0;

4. Uemy paBHA MOJISIpHAsI Macca SKBUBAJICHTA MTEPMaHTaHATa KIS KaK OKHCIUTEIS, €CITH 3TO
BEIIIECTBO B MPOIECCE PEAKIIMU BOCCTAHABIMBACTCS: a) 10 cyibdara mapranua (1) 6) mo muokcuaa
Maprasia B) 1o manranara kanus KoMnO4?

5. Byner nu paboTaThk raJbBaHUYECKHM 3JIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX 3JIEKTPOIOB,
norpyxeHHbIX B 1 u 0,11 pactBops KOH mipu 25°C, ecin kaxkymasi CTeNeHb JUCCOIHAUU PaCTBOPOB
KOH cootserctBenno paBusl 77 u 91%7?

6. TanbBannueckuii IeMEHT

(-)2Cr/2Cr3+ | H2SO4 | (Pb) 3H2/6H+ (+)
00pa3oBaBIICiiCs TIPH KOPPO3UU XpOMa, OMASHHOTO CO CBHUHIIOM, JAa€T TOK CHUJION OA.
Kaxkast macca xpoma OKHCIUTCS U CKOJIBKO JIUTPOB BOJIOPOJIA BRIICTUTCS 3a S5¢ pabOTHI 3TOTO
31eMeHTa’?
Bapuant Ne2
1. 3aKOHUYUTH COCTABJICHHE YPAaBHEHUS PEakuu U NoA00paTh KodhUIIUEHTH! MPOCTEHIIINM

criocobom: HoSO4+KI+KCIO3—KCl+L...

2. HanwmmTe ypaBHEeHHs peakuii ¥ 1ogo00paTh KO3 PUIMEHTHI SIEKTPOHHO-HOHHBIM METOIOM:
H2SO4+H2S+KMnO4—S+...; HNO3+FeS,—

3. CoctaBuTh B MoJIeKyIIsIpHO# popme ypaBHeHue peakuuu: NaoHa+1,—No+l-.

4, Kakyro maccy amroMuHus MOKHO OKUCTUTh ¢ moMotisio 0,111 0,258 K>Cro0O7 o peakuun
Al+K,Cr207+H2S04— Al (SO4)3+Cr2(SO4)3+K2S04+H:0.

5. DJ1C ransBannueckoi nenu (-)Ag/AgNOsz 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Omnpenenute KOHIEHTPALIUIO ANEKTPOIUTA IPU MOJIOKUTETHHOM
ANEKTPOJIe, €CIIM KO(DPHUITMEHTHI aKTUBHOCTH HOHA cepebpa B pactBopax AgNO3 rmpu oTpUIiaTeIbHOM
U MOJIOKUTEIBLHOM 3JIeKTpoie paBHbl 0,945 u 0,750.

6. [Ipu paboTe ranbBaHHYECKOTO AIIEMEHTA

(-) 4A1/4A1 | H20, O2 | (Cr) 120H/6H:20, 302 (+)

oOpa3oBaBlIerocs Npyu KOPPO3UH aATFOMHHHUSA, KOTOPBIA HAXOJUTCSA B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpPOMOBOM KaTojie BoccTtaHoBuiIoch 0,034 kuciaopoaa.

Omnpenennre, HaCKOJBKO YMEHBIIMJIACH IPU 3TOM Macca aJIOMMHHMEBOIO JJIEKTPOJA U
4YeMy paBHa CHJIa TOKA, IPOTEKIIETO 110 BHEIIHEN LIENH ralbBaHUYECKOTO DJIEMEHTA.

Tema: «KommiekcHble COCIMHECHMU D)

Bapuant Nel
1. HasBatb komiuiekcHbie coeaunenus: Ba[Cu(C204)2], [Co(NH3)2(en)(Cl2)]Cl, [PtCl][AuCls].

2. Hanwucate popmynsl: a) Terpaitogounnaat(1Ll) nuaus™); 6) xmopua 6pomareTpaaMmMu-
nHakBaxpoma(lll); B) TppaMMHHXIOPOITMHUTPOKOOATIBT.

3. MoskHo i ocaauth oHbl Ni2+ u3 pactBopa Ko[Ni(CN)4] o6semom 11 u C=0,1
MOJIB/ TP, copepskamniero 0,2 moas KCN(a=80%), eciu 100aBUTH 10™*moJh cynb(puaa aMMOHUS?



IIpu xakoi mT

KOHIICHTPAIMU CYJIb(HIa aMMOHHS HAYHET BhimaaaTh ocagok? (ITP(NiS)=2- 10'28).



4. Ompenenure TUI THOPUAM3ALUK B CICAYIOIIMX KOMIUIEKCAX, a TaK JKe H300pasutre ux
reomerpudeckyto popmyiy: [AuCls]- ; [PtCls]- .Yemy paBHBI HX MarHUTHBIC MOMEHTHI?

5. J11st ocaxIeHHsI XJIOPHI-MOHOB, COCTABIIAIONIMX BHEIIHIOW Chepy KOMILICKCHOTO COSAUHEHHUS,
u3 100mm 0,02m pactBopa coequnenus: CrClz-5H20 norpedoBanocs 20Mmn

0,2m pactBopa AgNQOs. [To pe3ynpTaTam 3TOTO OIBITa COCTABHTE KOOPIMHAIMOHHYIO (hopMyTy
COCIIMHEHUS ¥ HA30BHUTE €TO.
Bapuant Ne2
1. HasBats xomiutekcubie coeaunaenus: Nax[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(EN)3(NO3)3].

2. Hanmmcate Qopmynsr: a) ammuaneHtanmaHodeppar(Il) watpus; 0) aurmapokcorerpa-
xyoporuiaruHat (IV) ammonus.

3. K 0,2m NiSOs4 no6aBunu paHbii 00beM 2M NHaz, Beruncnute [Ni]2+, ecnu cuuTaTh 4TO B
pactBope oOpasyercst komrutekcHbIN HOH [Ni(NH3)e]2+.

4, B xommiekcax [Co(NO2)s]4- u [Ni(CNS)es]4- nmuranapt 061a1ar0T CHIbHBIM 1osieM. CocTaBbTe
SHEPTETUUECKYIO cXeMy oOpaszoBaHus cBsizeil (Metoa BC) B ATHX KOMITIEKCAX U YKAXKUTE MarHUTHBIE
CBOMCTBa KOMIUIEKCOB.

5. Omnpenenute koopauHarorHoe uucio (x): [FellFx]-(X-2); [FellClx]-(X-2).

Kpumepuu ouenku omeema cmyoenma npu blNOJIHEHUU KOHMPOAbHOU padomvl

Ouenka TpeOoBaHMs K 3HAHUAM
OTJIMYHO IPUBEJICHBI TIOJIHBIC TIPAaBUJIBHBIC PEIICHUS, OTBETHI T'PAMOTHO
apryMeHTHPOBAHBI
XOPOIIIO JOTYIIEHbl HE3HAYMTEIbHBIC TIOIPEITHOCTH ITPH OTBETAX HA BOIPOCHI,
apryMeHTanus Obljia He TOJHON
yJIOBJICTBOPHUTEIT B OTBETAaX Ha HEKOTOPBIC BOMPOCHI JIOMYILEHbI ITPyObIe OIIMOKH, 4acTh
BHO BBIBOJIOB HE apryMEHTHUPOBaHA WJIA apryMEHTHPOBaHA HEPABHUIBHO
HEYJOBIIETBOPUT otBeThl Ha 50 wu Gosiee % BOMPOCOB OMIMOOYHBI, OOJIBIITMHCTBO
€JIBHO BBIBOJIOB HE apI'YMEHTUPOBAHBI WJIM apTyMEHTHPOBAHbBI HEMPABUIILHO

Ilpumepnvle sapuanmul mecmoevix 3a0aHull

Tema: «OcHOBHBIE OHATHS U 3AKOHBI XUMHUH. DKBHBAJICHT)
Bapuant Ne 1
1. ®dakrop >KBUBAJIEHTHOCTH COJIU

1) 1/ocHOBHOCTB
2) 1/91cno KaTHOHOB * BaJICHTHOCTh KAaTHOHOB
3)

4) 1/4uciio aTOMOB dJIEMEHTA * BAJIEHTHOCTH dJIEMEHTA

1/KUCIIOTHOCTD

2. CDaKTOp OKBHBAJICHTHOCTH OCHOBAaHU

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/KHCIOTHOCTH

4) 1/uucno aTOMOB 3JIEMEHTAa * BaJICHTHOCTh AJIEMEHTA




© oo

1.

2.

[TnoTHOCTH ra3a no renuto paBHa 11, IIOTHOCTH ra3a Mo HEOHY
1) 2,2 2) 1,1 3) 20 4) 44
[Tpu cropannu 4*10-6 xr yriepoaa grcio moiekyn CO2 paBHO

1) 2%10% 2)2%1020  3)2*10%2  4)2*10%
9KBI/IBEUI€HT HUCXOOIHBIX BCIICCTB B peaKLII/II/I

H2C204 + Ca(0H), = CaC204 + H20

1) 1/2, 1/2 2)1, 1/2 3)1/2,1 41,1
OO0mneM (B ), 3aHMaeMbIi 5,25 T azota npu26°C u nasnennn 98,9 klla # # #

MaccoBble JI0JTH TaJIOTeHA B TaJIOTeHHJIC METaJlIa M KACIOPO/ia B €r0 OKCHJIe COOTBETCTBEHHO
paBHbI 68,35% u 15,4%. Ha3Banue ranorena # # #

Bpom maccoit 0,4586 r BeiTecHsieT u3 pactBopa Kl #iox maccoii 0,7280 r, koTopslii B3anMo-
neiictByeT ¢ MerautoM Maccoi 0,5935 r. MousipHast Macca SKBHBaJIGHTa METaJlIa B T/MOJIb

[uuk pearupyet ¢ u30bITKOM BOIbI B mienouHoi cpeae (NaOH) ¢ o6paszoBanuem 5,6 i1 raza
(H.y.). DKBUBaJIEHTHOE KOJIMYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
®akTop SKBUBAICHTHOCTH KHCIIOTHI

1) 1/KHuCIOTHOCTH
2) 1/0CHOBHOCTH
3) 1/amciio aToMOB 3J€MEHTa * BaJICHTHOCTD 3JICMEHTa
4) 1/4ncia0 KaTHOHOB * BaJIEHTHOCTH KAaTHOHOB
®daKTop YIKBUBAICHTHOCTH OKCHJIA
1) 1/amcno KaTHOHOB * BJICHTHOCTh KATHOHOB
2) 1/0CHOBHOCTH
3) 1/amciio aToMOB 3J€MEHTa * BaJICHTHOCTD dJICMEHTa
4) 1/KucnoTHOCTH
Macca (B rpammax) 0,25 Mos1b OKCHAQ TUTHS
1)5,75 2) 6,2 3)7,5 4)9,25
4: KonunuecTBo BemecTBa (Moib), coaeprxkaineecs B 37,6 r aurpara meau (I1)
1) 0,3 2) 3,353) 0,2 4) 5
OnvH MOJIb BOJIBI IIPH H.Y. 3aHUMaET 00beM
1) 18 M 2) 118 i 3)22,4 1 4) 22,4 mn
[TnoTHOCTH ra3a o Bo3ayxy paBHa 1,17, MonexynsipHas Macca rasa
Macca (B rpammax) Hatpus B 35,1 T xsiopuaa HaTpus paBHa
Ha neitrpammuzanuio 3 r H3AsO4 uzpacxonosanocs 2,366 1 KOH. OCHOBHOCTH KHUCTOTHI
N3 48,15 r okcuia MeTania MoKHO oiyduTs 88,65 r ero Hutpara. MosspHas Macca
SKBHMBAJICHTA JIBYXBaJICHTHOTO METaslia B T/MOJb

Tema: «OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHEHHUID»
Bapuant Nel

dopmyna KpUCTaUIOTUpaTa Cyabdara HATPHsL, Macca KOTOPOTo IMpU 00€3BOKUBAHUN
yMeHblInnIachk Ha 47%

1) Na;SO4 * 2H,O  2) NaxSO4 * 7TH20
3) NaxSO4 *sHO  4) NaxSO4 * 6H20

KapOonar kanus pearupyer B pacTBOpeE C BelllecTBaMH Habopa



1)
2)
3)
4)

1) COy, SOz, HiPO,  2) CO, KOH, HC1
3) BaClz, HNO3, Rb:SOs  4) KHSO4, NaOH, SOs

OnHOBpEMEHHO HE MOT'YT HaxOUTCsl B pacTBOPE BEILlECTBAa Habopa

1)Na,SO4 u HC1 2) NaOH u H2SO4
3) NaC1l u H:SOs  4) NaOH u K>SO4

OHOBpEMEHHO B paCTBOPE MOTYT HAXOUTCSI MOHBI

1) Ni2+, K+, SOZ, I- 2) Pb2+, S2-, CH,COO; Ba2+
3) NHs*, PO43-,Ca2+ F- 4) Al3+, Fe2+ GO 2-, Br-

YCcTaHOBUTH COOTBETCTBHE MCXKAY BCUICCTBOM U CBOMCTBaAMH

1: a3oTHas kucIoTa A: B3aMMOJEHCTBHE C COJISIMH MEIU C 00pa30oBaHUEM OCajiKa

2: rugpokcun Hatpus b: B3aumopeiicTBue ¢ coisiMu Oapusi ¢ oOpa3oBaHHEM
ocajka 3: coistHast KAcinoTa B: B3anMoielicTBrE ¢ cepoil pu HarpeBaHUH

4: cynbat aTroMUAHUS I': B3anmmoieticTBHE C MIUHKOM C 00pa30BaHUEM BOJIOPOA

KonnuectBo Bo3MOKHBIX coieit o06pa3oBanubix H3S04 1 Al(OH)
1)4 2) 1 3) 2 4)3 5)5
Bapuant Ne 2

IM'uapun omHOBaeHTHOTO MeTauia coaepkut 12,5% Bogoposa mo macce.
1) cepebpo  2) HaTpwmii 3) nuTwHii 4)301510TO

Jlmokcua yriiepoa MOKET pearupoBarth ¢ BellecTBaMu Habopa

1) Ca0, (NH4)2CO03 pacteop, HNOs 2) Na2CO03 pacteop, Mg, C (kokc)
3) KOH, H2S04, pactBop BaCl 4) CuS0s, NH3, NaOH
OHOBpPEMEHHO HE MOT'YT HaXOJUTCS B pacTBOpPE BEIeCTBa Habopa

1) BaClo » NaNOs  2) BaCl> nu NaBr

3) Ba(N03)2 u Kl 4) Ba(N03)2 1 H2SO4

Kuciyro coib MOYKHO TIOTy4UTh B BOJHOM cpelie P B3auMOICHCTBUN
1) LiOH u HBr 2)CsOH u P20s

3) Mg(0H)2 u HCOOH 4) AlOH)3 u N2Os

OHOBPEMEHHO B PacTBOPE MOT'YT HAXOJIUTCSI HOHBI

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

2) Ag+, Ca2+, Br-, NO3’

3) Zn2+, NH4*, OH- | I-

4) Cu*, AP*,CI, SO

YCTaHOBUTH COOTBETCTBUE MCXKAY BCHICCTBOM U CII0COOOM €ro paciio3HaHus:

1: yrnekucnelii ra3  A: BO3ropaHue TICIOLIEeH TyduHbI

aMMMaK b: Bozropanue ¢ xapakTepHbIM 3BYKOM
KHCIIOPOZ, B: nmomyTHEHNE U3BECTKOBOM BOBI
BOJIOPOJ I': n13MeHeHne OKpacKH BIIAXKHOM MHAWKATOPHON OyMaXkKH

. YCTaHOBUTH COOTBETCTBHE MCXKAY BCHICCTBOM U CBOICTBaAMU:

1) a3oTHas KUCIIOTa A: B3aUMOJICHCTBHE C COJISIMU MeIU C 00pa30BaHUEM OCaIKa
2) ruapokcua HaTpusi b B3aumojeicTBHE ¢ coMisiME Oapusi ¢ 00pa3oBaHHEM OcajKa
3) coJsiHas KHCIoTa B: B3aumMoenicTBHE ¢ cepoii Ipy HarpeBaHUU



4) cynbdat anroMuHES [: B3aUMOJICHCTBHE C IIMHKOM C 00pa30BaHUEM BOJOPOIA

8. B pesynbraTe cieayronmx npeBpaieHuii:

Si02+C HCI 02 Ca3(P04)2
Ca

Ca3(PO4), X1 %o X3 X4 Xs

o0pazyeTcs KOHEUHBIN POTYKT X5

1) Ca(HPO,); 2) CaHPO4 3) CaHPOs*2H,0 4) CaP207

Tema: «Ctpoenune aroma. Ilepuoanyeckuii 3akoH ¥ nepuoauvYecKasi cCHCTeMa
xumMu4eckux iemMenToB /.. MenneneeBa»

Bapuant Ne 1
1. W303nekTpoHHBIE aTOMBI U HOHBI

1) Fe?*, Co% 2) Co, Ni?* 3)Fe?",Fe**  4) Co?", Mn
2. DnekTpoHHas eMKOCTb f -1oypoBHs

1)14 2)6 3)18 4)10
3. DHeprus CpoJICTBA K JIEKTPOHY B IEPHUOJIC

1) He M3MeHseTCS  2) YMEHbIIAeTCs
3) yBenmumBaeTcs  4) 0CTAIOTCS MOCTOSHHOM

4. PaszpenieHHbI HA00p KBAHTOBBIX YHCEI AJIEKTPOHA

Hn=3,1=00m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 4dn=3,1=2,m=3

5. HamMmenpmmii paanyc uMeeT HOH
1) Cs 2) Ba®* 3) Te?4) I

6. Moaens atoma, co3ganHas D.Pe3epdopaom HazbIBaeTCs

7. Ywucno ypOBHGfI Yy aToMa OIIpCACIISICTCA KBaHTOBBIM 4YHCJIOM

8. 3Hepr1/m OTpPbIBA 3JICKTPOHA OT aTOMAa HA3bIBACTCA 3Hepl“HeI>i

9. VYcraHOBUTH COOTBETCTBHE MEXTY DIEKTPOHHBIMU KOH(PUTYpAITUSIMU ¥ XUMUYECKUMU Yac-
TUI[AMH

1: 1s22522p%3s23p!  A: Na'
2: 1s?2s?2p®3s?3p®  B: N
3: 1s?25%2p°® B: S%-
4: 1s%2s%2p° I: Al
10. Pacrmonoxuts B HpaBHJ’ILHOﬁ MOCJICA0OBATCIIbHOCTH 3alIOJTHCHUA SHCPICTHICCKUX HOHypOBHCﬁ
B aTOMax

A:5s b:4d B:3d I:5p Hd:6s E:4p



1.

Bapuant Ne 2
N30311eKTpOHHBIE ATOMBI U HOHBI

1) Fe?*, Co®* 2)Co, Ni¥*  3)Fe?*, Fe** 4) Co?*, Mn

HaGop kBanToBbIX unicen N =3, | =1, s = £1/2 umeet

1)Si 2)Al 3)ClI 4)S 5P

OIMHAKOBOE KOJIMYECTBO AJICKTPOHOB Y HOHOB

1) Ba?*, Mg?*, Cd?* 2) Ba’+, I, Te>  3)Hg*,1,Sn  4) I, Cd?*, Sn**
DNeKTpOHHask EMKOCTb J -TIOTypOBHS

1)6 2)14 3)10 4)18

DHeprusi HOHU3AIUH B TPYIINE

1) He Uu3MeHsIeTCsT  2) YBEIHMUYMBACTCS

3) ymeHbIaercs 4) 0CTaroTCs MOCTOSHHOMN
ATOMHBIE OpOUTaNN Aaf0T cymMmmy N+ 1 =9

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

Ywuciio HeCIapeHHBIX AIEKTPOHOB B aTOME XpoMa B HEBO30Y)KJICHHOM COCTOSTHUH

Oueprus nonusamuu aroma Ca (3B): [1 = 6,113; I, = 11,871; I3 =51, 21. TpeThs 3HEpTUs HO-
HU3AIMH PE3KO BO3PACTACT M3-3a OTPHIBA SIIEKTPOHA

Yucio opOuTaiiel y atToMa onpeiessiercs KBAHTOBBIM YKCJIOM

10. YcTaHOBUTH COOTBETCTBHE MECKAY SJICKTPOHHBIMU KOH(l)I/IpraHI/IHMI/I U XUMHWYCCKHNMH Hac-

1.

TUIAMHA

1) 1s22522p%3s23p®4s°3d®>  A: F
2) 1s22s22p°3s23p%4s'3d®  B: C
3) 1s22s22p°® B: Fe*3
4) 1s22s22p? I':Cr

Tema: «XumMuyeckas CBA3b»
Bapuant Ne 1
B psany Bonopoansix coenuHennii anementoB VI A rpynnsi: H20 - H” - H2Se nonsiprocts

cBs3u O - H

1) yBenuumBaeTcs
2) He U3MEeHseTCs
3) yMeHbIIaeTcs
4) cHaydalla yMEHBIIIAETCs, TOTOM yBEITHUMBACTCS

TosbKO KOBaJICHTHAsI CBSA3b MMEET MECTO B COSMHEHHUHU C (OPMYIIOit
1) Ba(OH)2  2) NHsNO3z  3) H2SOq4 4) Li2COs
AtoM yriiepojia B BO30YKIEHHOM COCTOSIHHH 00pazyer

1) deThIpe KOBAJCHTHBIC CBSI3H, 32 CUET YEThIPEX HECTIAPEHHBIX 3JICKTPOHOB



2) TpH CBs3H, 3a CUCT JIBYX HECIIAPCHHBIX 3JICKTPOHOB M HEMOCICHHOM IIEKTPOHHOM
apsl

3) HU OJHOM, aTOM yTJIepo/ia B HEBO30YKICHHOM COCTOSIHUM XUMHUCECKUX CBSI3Cil HEe
obpazyer

4) 1Be CBsI3M, 33 CUET JIByX HECTIAPEHHBIX 3JICKTPOHOB

4. BemiecTBOo, KOTOPOE HE MOT'YT 00Pa30BBIBATH BOJIOPOIHYIO CBSI3b

1) H20 2) HF 3)HNs 4) HI
5. sp® ruGpuaMsays peanu3yercs OIHOCTHIO

1) SO, 2) CH4 3) SOs 4) C10-

6. YCTaHOBUTH COOTBETCTBHE MEXITY GPU3NIECKUMHU CBOHCTBAMH M THITAMHU KPUCTATUTMIECKAX
pemeTox

1: KOBKOCTB

2: HU3Kas TeMIepaTypa KATeHUs

3: BBICOKas TBEPAOCTH

4: speKTpuvecKast MpoOBOJUMOCTh PaCTBOPA
A: aromHas

b: meTammaeckas

B: nonnas

I': Mmonexkynspuas

Bapuanrt Ne 2

1. Hab6op xBanToBbIX uncen N =3, | =1, s = £1/2 umeer
1) Si 2) Al 3)CIl 4)S 5P

2. O,Z[I/IHaKOBOG KOJIMYECTBO 3JICKTPOHOB Y HOHOB
1) Ba2+, Mg2+’ Cd2+
2) Ba?*, I, Te*
3) Hg*, I, Sn*
4) I, Cd?*, snt*

3. DNeKTpoHHas eMKOCTb J —TI0ypOBHS
1) 6 2) 14 3) 10 4) 18

4. DHeprus HOHU3AIKH B TPYIIIE
1) He W3MeHsETCSA
2) yBEIINYHBACTCSI
3) yMeHbIaeTcs
4) ocTaroTcs MOCTOSTHHON

5. Y cTaHOBUTHL COOTBETCTBUE MCIKAY SJICKTPOHHBIMU KOH(I)I/Il"ypaI_II/ISIMI/I U XUMHUYCCKNMHA Yac-
THLIAMUA
1) 1522522p°3s23p®4s°3d° A:F
2) 1s%25%2p°3s23p%4st3d° B:C
3) 1s22s22p°® B: Fe*3
4) 1s22s?2p? r:Cr

6. Pacmonoxuts B HpaBHHBHOﬁ MOCJICA0OBATCIIbHOCTH 3alIOJTHCHUA SHCPICTHICCKUX HOIIypOBHeﬁ
B aTOMax



A:6s b:7s B:6s TI:4f J:5f E6d K54

Tema: «XumMHYecKas CBA3b)
Bapuant Ne 1
1. B psany Bogopoausix coequnenuii anemenToB VI A rpynmer: H20 — H2S- H2Se nonsiprocts

cBsi3u D — H:

1) yBenuumBaeTcs
2) HE U3MCHSETCS
3) yMeHbImaercs
4) cHavana yMEHbBIIAETCS, TOTOM YBEITMUMBACTCS

2. Tonbko KOBaJICHTHASI CBSI3b UMEET MECTO B COCTUHEHHH C (POPMYIION
1) Ba(OH)2  2) NHsNOsz  3) H2SO4 4) Li2COs3
3. AToM yriepo/a B BO30YXIE€HHOM COCTOSIHUU 00pa3yerT:

1) YCTBIPE KOBAJICHTHBIC CBA3H, 3a CHET YCTHIPEX HECITAPCHHBIX 3JICKTPOHOB

2) TpH CBSI3H, 32 CUCT JIBYX HECIIAPECHHBIX 3JICKTPOHOB U HEMOCICHHOMN IEKTPOHHON TaphbI

3) HU OJHOMH, aTOM yIJIepo/ia B HEBO30YKIEHHOM COCTOSIHUH XUMHUECKUX CBSI3€i HE
obpa3zyer

4) 1Be CBSI3M, 33 CUCT JIBYX HECTIAPEHHBIX 3JICKTPOHOB

4. BemecTBo, KOTOPOE HE MOTYT 00Pa30BBIBATH BOJIOPOIHYIO CBSI3b

1) H20 2) HF 3)HNs 4) HI
5. sp® ruGpuaM3anys peaanu3yercs IOTHOCTHIO

1) SO, 2) CH4 3) SO3 4)
C10-

6. YcTaHOBUTL COOTBETCTBUE MCXKIY (1)I/ISI/II'ICCKI/IMI/I CBOMCTBaMH U THUIIAMH KPUCTAJUINIECKUX
PCIICTOK:

1: KOBKOCTB

2: HU3Kas TeMIepaTypa KureHus

3: BbICOKAsi TBEPJIOCTh

4: sriekTpudecKasi IpOBOAMMOCTh pacTBOpa
A: aroMmHas

b: meTammyeckas

B: nonnas

I': monexynsapHas

Bapuant Ne 2
1. BerecTBO ¢ HOHHOM CBSI3bI0 UMEET POPMYITY

1) KBr  2) SOs 3)CHs 4)HC1
2. ATOMHEUI KpUCTAJNIMYICCKasA pCIICTKA XapaKTCpHa 1A

1) anroMuHMS 1 KapOUIa KPEMHUS

2) cepsl U #ona

3) okcua KpEMHUS U XJIOPU/IA KaJHst
4) anmasa u Oopa



3.

Sp? THOPHUAM3AIUS PEATU3YeTCs HOTHOCTHIO



1)SO; 2)SOs 3)CHs 4)CIO- 5)CIO;

4. YcTaHOBHUTH COOTBECTCTBHC MCXKY BCIICCTBAMU U BUAAMU XMMHUYECKOH CBSI3H B HUX |

BOJIb(pam A: KOBaJICHTHas MOJIIpHAs ajiMa3
ajamas b: xoBanieHTHas HEMOJIAPHAS aMMHUAK
aMHuaK B: merammmdeckas

IIOBAapEHHAs COJIb I': nonnas

5. YCTaHOBUTH COOTBETCTBUE MEXKIY BEIIECTBAMH M TUIIAMH KPUCTATTUYECKUX PEIIETOK
YTJIEKUCIIBIN Ta3 A: oHHas

KapOOpyH[ b: MmonekynsipHas
HUKEIIb B: merammmueckas
areTaT HaTpHs I': aromHas

6. YCTaHOBUTH COOTBETCTBHE MEXKTy THOPUIM3AINCH U MOJICKYION

1 sp® A:  OR B: SFe
2: sp? b: BFs I SF4:
3: sp3d? E  XeFs II: BeCl
4 spid

4 spid

Tembl: «JHEpPreTuKa U HANMPABJIECHHOCTh XMMHUYECKHUX NpoueccoB», «CKopocTh
XMMHUYECKHUX peakinuil. XuMuyecKoe paBHOBecHe»
Bapuanrt Ne 1
1. Bo ckoibko pa3 yBeauuuTcs ckopocts peakuuu Ho(r) + l2(r) = 2HI(r) npu yBennuennu gasie-

HHS B 3 pa3a
1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. Ilpu remneparype 90°C peakuus npotekaet 1 muH. [Ipu kakoii TeMIiepaType peakius 3aK0H-
yuTcs 3a 149 21MuH, ecnu TemMneparypHbii koddhduiueHT paBeH 3

1) 50°C  2)40°C 3) 60°C  4) 150°C 5) 140°C
3. Xumunueckoe papHoBecue peaknuu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmectuTcs BripaBo
IPH TOHMKCHUH

1) xounentpanuu HoS;  2) xonnentpaiuu HI; 3) naBienus; 4) remmeparypsbl.

4. Xumwuyeckoe paBHoBecue peakiinu Zr(t) + 2C1o(r) = ZrCla(r) + Q cmemniaercst BpaBo Mpu:

1) MOBBIIIEHUH JABIICHUS 2) noBbIieHnH KoHIeHTpanuu ZrCls
3) IOTIOJTHUTEILHOM BBEJCHUH ZI  4) MOBBINICHUN TEMITEPATyPhI
5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBeCHbIE KOHIICHTPAIIUH BEIIECTB

(Momw/m) coctaBumu: A - 0,03; B - 0,02; C - 0,004. VicxonHas KOHIIEHTpaIus BerecTsa A
(Monb/) paBHa

1) 0,036 2) 0,002 3) 0,024 4) 0,026 5) 0,030
6. U3 2 monbs CO u 2 monb Clz o6pazoBaniocs nmpu HekoTopoit Temmneparype 0,45 mons COClo.

KoncranTa paBHoBecus peakiuu CO + Cl2 = COC1a(r)

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



7. Cranpaptras ternora oopazoanust MgO (k) u CO2 (1) cooTBeTcTBeHHO paBHa -601,8 1 -
393,5 x/Ix/monb. Termnora pasznoxenus MgCOsz va MgO u CO2 AH = 100,7 xJI>x/M0Jb.
Temnora oopazoBanus MgCOs

1) -1096 x/Ix/mois; 2) -1006 x/Ix/mMoas; 3) -996 x/Ix/Monb; 4) -876 kJK/MOJIb.

8. TGHJIOTa, KOTOpasd NorjomacTCda Uik BeIACIACTCA IPHU PA3JIOKCHUN XUMHUYCCKOT'0 COCAUHCHU A
KOJIMYSCTBOM 1 MOJIb Ha IMPOCTBHIC BEIICCTBA HA3BIBACTCA

9. Eciu cKkopocTh MpsIMOH peakuy paBHA CKOPOCTH OOpAaTHOW peakIiy, TO HACTyaeT XuMHU4e-
CKO€

10. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI OMPEISISICTCS TPABHIIOM

Bapuant Ne 2
1. Bo ckonbko pa3 yBenmautes ckopocts peaknun CaO(1) + CO2(r) = CaCOsz(t) mpu yBenmyeHuu

JIaBJICHUS B 3 pasa
1) B9pa3 2) B8pa3 3)B6pa3 4)B3pa3za 5) He u3MeHsETCS.

2. Bo ckonbpKO pa3 yBeTMUUTCS CKOPOCTh peakiuu mpu HarpeBanuu oT 75°C no 115°C, ecnm
TeMIIepaTypHbIi Ko uIueHT paBeH 2

1) B2pasa 2) B4pasa 3) B8pa3 4) He usmenurcs 5) B 16 pa3.
3. Tlpu NOBBIIICHNH TaBICHHUS XMMHUYECKOE PABHOBECHE CMEIIAETCS BIPABO

1) 2NO(T) + Ox(r) = 2NOo(r)  2) C(1) + COx(T) = 2CO(r)
3) 2NF(r) + 3Hx(r)= 6HF(r) + Nao(t)  4) CHa(r) + 4S(r) = CSa(r) + 2H2S ()

4. Xumunyeckoe paBHoBecue peakiun 4FeSy(7) + 1102(r) = 8S0x(;) + 2Fe203(1) +Q cmectutcs
BIIPABO MPH

1) MOBBIIEHUH TABICHHS 2) moBbIIIeHHH KOHIEHTpauu SO,

3) momonuuTensHOM BBeAeHnu Fe;0O3  4) momonHuTenbHOM BBeacHHN FeSy
5. B romorennoii cucteme Ha(r) + I2(r) = 2HI(;) paBHOBECHBIE KOHIIEHTPALMH BEIIECTB (MOJIb/J)

coctaBum: HI - 0,02; 12 - 0,05; Hz - 0,03. McxomHas KOHIIEHTpalys Boiopoaa (MOJIb/J1) paBHa

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05
6. B romorennoii cucteme 4HC1(1) + O2(r) = 2H20( 1) + 2C1, paBHOBECHBIE KOHIIEHTPAIIUH Be-

mectB (Mob/n) coctaBuwu: HC1 - 0,85; Oz - 0,44; C1; - 0,3. McxoaHas KOHIICHTpAIUs KUCIIO-
pona (MoJb/iT) paBHA

1)0,59 2)049 3)069 4)0,79 5)0,89
7. Tlpm cxxuranuu rpadura odpazosaics okcup yriepoaa (V) maccoii 8,86 r. TermoBoit a3 dexr
peakuuu AH = -79,2 xJIx. Teruora o6pazoBanust CO2

1) -393,3 k/Ixx/mMonp  2) -358,4 x/Ixx/mMonb 3) -335,5 k/Ix/mMob 4) -326,4 k/Ix/Moiib
8. Termtota, KOTOpas MOTJIOIACTCS UM BBIICIISACTCS IPU 00pa30BaHUH XUMUYECKOTO COCTUHCHHUS
KOJIMYECTBOM BelIecTBA | MOJIb M3 MPOCTHIX BEIIECTB MPU 3aaHHBIX YCIOBHSIX
Ha3bIBACTCS

9. CMmenieHne XUMUYECKOTO PAaBHOBECHUS OMPECAETCS IPUHLIUIIOM




10.

MuHMManbHAs U30BITOYHAS SHEPTHUS, KOTOPOI JOJDKHBI 00J1aAaTh MOJIEKYIIBI, YTOOBI peakius
MEKly HUMH CTaJIa BO3MOKHOM Ha3bIBACTCS

Tema: «PacTrBopbl. Teopus 3J1eKTPOTUTHYECKON TMCCOLHALIUN»

Bapuant Ne 1

1.

10.

Cwmemanst 100 r 20%-n0ro pactBopa u 50 T 32%-HOTO pacTBOpa HEKOTOPOTO BEIIECTBA.
KonueHTpanus noiay4eHHoro pacrsopa

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

. dns monmydenust 9%-HOro pactBopa COJISIHOM KUCTIOTHI Hano pactBoputh 67,2 1 HCI B Boze

Maccou
1) 1,107 xr  2) 0,505 kr 3) 0,987 xr  4) 1,227 xr
Vpasuennio 3Ag+ + PO = AgsPO £00TBETCTBYET B3aHMOICIHCTBIE

1) AgNOs ¢ Na2POs  2) Ag20 ¢ HzPO4
3) AgNOs ¢ H3POs  4) AgCl ¢ NasPOg4

KuciotHOCTE pacTBOpPOB COJIEN C OAMHAKOBOM MOJIIPHOM KOHIIEHTPALMEN YBEIMYUBACTCS B
pany

HUTPAT KaJIUsl, CHIIMKAT KaJHs
OpOMM/T KaJbITUs, OPOMHT ATTFOMUHUS
XJIOpU Kanusi, GTOPUJT Kalus
XJIOPU/T JIUTHUS, XIOPH] KaJTUs
Xnopun 6apust maccoii 41,6 r pactBopuiu B Bosie. B moiyaenHom pactBope conepxkurtcs 0,35
MOJIb XJIOpHUI-HOHOB. CTETIeHb AUCCOLMAIINH XJIOpHIa Oapust

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

Ecnu xoHnenTparus pactBopa ruapokcuaa ammonus passa 0,1M u K, = 1,76*10-5, To
€ro CTCIICHb HOHU3AIUH (Oluon) COCTABUT

1)1,3*102  2)1,5%102 3)1,3*10°  4)1,5*10°

Ecnu koHmeHTpanus noHoB Bojgoposaa [H+] u anerar-uonos [CH3COO-] B 0,1M pactBope
YK- cycHoit kucnoTsl paBHa 0,00132 Mouib/7, TO €e KOHCTaHTa HOHU3AIUU

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10*
Konnentpauuto noHOB Bogopoaa B pactBope nipu pH = 4,32 paBHa
1) 4,78%10* 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

AXTUBHas KOHLEHTpauus aHuoHoB aon- B 0,01M pactBopa rugpokcuaa kanust KOH, yantsi-
Basl HIOHHYIO CHJIY pacTBOpa paBHa

1) 9*10°® 2) 8*10°3 3) 7*10°3 4) 6*103
KoncranTa ruznponusa, crenens ruapoiaunsa u pH 0,1M pactopa comn HCOONH4 (Kn(xuc)=
1,8*10*, Kn(ocn) = 1,76*107)

1) 3,16*10°,0,177u 65  2)4,76%10* 0,745u 8,3
3)2,74*105,0,587nu 8,54  4)5,75*107° 0,345 u 6,62



Bapuant Ne 2

1.

10.

K 100 mu 96%-noi1 ceproii kucaoTsl (p = 1,84r/mi) npubasmim 400MI1 BOIBI, TOTYYHIICS
pacTBOp IIOTHOCTHIO 1,225 r/Mii. MosnsipHast KOHIIGHTPALUs pacTBOpa

1)3,78M  2)221M  3)257M  4)402M

. 13400 r 20%-Horo pacTBOpa Npyu OXJIaKIACHUU BRIACTIIOCH 50 I paCTBOPEHHOTO BEIIECTBA.

MaccoBast 10J1s1 BEIIECTBA B OCTABIIEMCST PACTBOPE
1) 8,6 % 2) 6,3 % 74% 4)95%
VYpasuenuto Fe3+ + 30H- = Fe(OH)3 cooTBeTcTBYET B3anMO ICiiCTBIE

1) FeC13 ¢ KOH 2) Fe2(S0a4)3 ¢ Ba(OH):
3) FeSOs ¢ NaOH  4) Fe(OH)s ¢ HC1

[I{en04HOCTE PACTBOPOB COJIEH C OJTMHAKOBOW MOJIIPHON KOHIIEHTPALMEN YBEIMYUBACTCS B
pany

1) kapOOHAT HATPHSI, HOAWI HATPUST  2) CyNbMOUT Kaus, Cyab(pul HATPHUS

3)HUTPUT HATPUSI, HUTPAT HATPHSI 4) XJIIOPUJT TUTHUS, XJIOPH]T AMMOHHUS
KommuectBo oTpurnarensabix HoHOB B 120 r 10% pacTBOpa aMMOHHMS, €CITH CTETICHB JUCCO-
IUanuu coii pasHa 90%

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

Ecnu xornenTpanus azotuctoi kuciotel HNO; paBna 0,12M u K, = 6,9*10-4, To crenenp
€€ MOHM3ALNN COCTABUT

1) 7,6%102  2)8,6*102 3)8,6%10° 4)7,6%10°3

Ecnu xoHnenTparus pactBopa ruapokcuaa ammonus passa 0,1M u K, = 1,76*10-5, To
€ro CTCIICHb HOHU3AIUH (2uon) COCTABUT

1)1,3*102  2)1,5%102 3)1,3*10°  4)1,5*10°

Konnentpanus noHos Bojgopoa [H'] 6%-Horo pacTBopa XJI0poBOIOPOAHON KHCIOTHI (p =
1,028 r/mi) cocraBiser

1) 1,69 2) 2)176 3) 1,78 4) 1,65
AxTtuBHOCTB Xn0pua-uoHoB B 0,1 M pactBope xnopuna Hatpus NaCl paBna

1) 7,58*10 2)7,62*102 3)7,68*10°  4)7,54*10%
Crenens runposinza u pH conmu 6pomuna ammonust NHsBu pH 0,011 pactBopa (Kn = 1,76*10-

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

Tema: «OKHCINUTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH H 3JIeKTPOXUMHUYECKHE MPOLecChD)
Bapuant Ne 1

1.

Peakuus qucriponopumuoHMpOBaHUS

HNO,; = HNO3 + NO + H.0
KoMnOg + H,O = KMnOg4 + MnO4 + KOH
NH4NO3 = N2O + H,0O



KC103 = Oz + KCI



10.

Peakuyst BHyTpUMOJIEKYJIIPHOTO OKHCIEHHSI-BOCCTAHOBIICHUS

1) AgNOs = Ag + NO2 + O

2) Ag20 =02 + Ag

3) K2S03 = KzSO4 + KoS

4) NO; + H,O = HNO3 + HNO>

Onpenenure cymmy Ko3dduitnerros B ypaBuenue peaxipu CaOClz + H2O + NaBr —
1)8 2) 7 3) 9 4) 10
Y CTaHOBUTH COOTBETCTBHE

1: mpoykThl AekTposin3a pacmiasa CuCly A:CuuCl
2: mpoayKThI AsekTposu3a pactBopa Cu(NO3), b: Cuu O
3: mpoaykThl snekTposm3a pactBopa Ca(N03)2 B: H, u O
I Cau O
H:H2u Cl

B mporiecce anexrponusa pactBopa NaCl, npu cuie Toka SA 3a 85 MuH Ha aHOJIe BBIICISICTCS
MPOJIyKT 00bEMOM 71 (OKPYIJIUTh 10 JECSTHIX)

s oxkucnenns B kucioit cpeae 0,05 1 0,2 M NaNO: norpebyercst 0,25 H pactBop KMnOg4
o0beMOM 71 (OKPYTIUTH IO COTHIX)

Hcxons u3 peakiuu S0z + HCIO4 + H2O = HCI + H2SO4 , e 1 11 pactBopa comepkures 10 T
HCIO4, nopmansaocts HCIO4 paBHa -MOJIb/JT (OKPYTJIUTB JIO ACCSTHIX)

3HadyeHue IEKTPOIHOrO MoTeHIMa a Meau, norpy:kennoit B 0,0005 1 pactBop Cu(NO0s):2
pPaBHO B (okpyrauTh 10 THICSYHBIX)

Ecnu xoHIIeHTpanus HOHOB BOJOPO/Ia B PACTBOPE 4,8*107° MoJIB/11, TO IOTEHIUAT BOJIOPO/JI-
HOTO 3JIEKTPO/Ia PaBEeH B (OKpYTJUTh 10 THICAYHBIX)

Ecmu B 0,51 pactBopa comepskutcs 0,0699 r FeCl, r, To moTeHIuan jKeae3Horo IeKTpoia
paBeH B (oxpyrnuTh A0 THICSYHBIX)

Bapuanrt Ne 2

1.

Peakuus BHYTPUMOJICKYJIAPHOT'O OKHUCJICHHUA-BOCCTAHOBJICHUA

1) KCIOs; = 0, + KCI

2) NH4sNO3z = N20 + H.0

3) HNO2 = HNO3 + NO + H,0

4) Ka2MnOs + H20 = KMnOs + MnO4 + KOH
PeaKHHﬂ AUCIIPONIOPIIMOHUPOBAHUA

1) KoS03 = KySO4 + KoS 2) NO; + H,O = HNO3 + HNO>

3) AgNOz =Ag+NO2+ 0> 4) Ag:0 =0, + Ag
Omnpenenure cyMMy Kod3hGUITUEHTOB B ypaBHEHHE PEAKIIUU

K2Cr207 + H2SO4 + Na2S03 —
)17  2)18 3)19  4)20

YcTaHOBUTE COOTBETCTBUE

1: KMnO4 + Na SO3 + H,SOs —  A: MnSO4 + K2SO4 + NaxSO4 + HO



10.

2: KMnO4 + Na2SO3 + H,0 — B: MnO; + KOH + Na;SOq
3: KMnO4 + Na;SO3 + KOH — B: KzMnOg4 + Na2SO4 + H20
T': MnSO4 + KOH + Na,SO4 + H,0O

B nponecce snexrponnza pacruiasa NaCl, mpu cune Toka 2A 3a 45 MUH. Ha KaTo/e BhIJIEIISCT-
Csl IPOJYKT Maccom I (OKpYIJIUTh JI0 COTHIX)

B mpontecce anexrponuza pacrBopa NaxSOa, ipu cuite Toka 2A 3a 2 94 Ha aHOJE BBIICTISACTCS
MPOIYKT 00bEMOM 71 (OKpPYIJIUTh 10 COTHIX)

Ecnu nuxpomar-uon BocctanaBnupaercs 10 xpoma (II), To monsipHast KOHUEHTpaLus YKBU-
BasieHTa quxpomara kanus (o =10%; p = 1,07 r/min) paBHa MOJTB/JI.

(OKpYTJIUTH 10 COTHIX)

Hns B3aumoneiicteus ¢ 0,25 mons K2Cr07 Tpebyercs 2 H pactBop HBr o6semom
71 (OKpYTIUTH JI0 COTHIX)

Eciu KOHIIEHTpaIMs HOHOB BOJI0poja B pactBope 3,8*10° Mob/1, To MoTeHIMAa BOOPOI-
HOTO 3JIEKTPOJIa PABEH B (oxpyrnuTh A0 THICAYHBIX)

Ecnu moTeHman BoJopoTHOTO 3ISKTpoIa paBeH - 236 MB, To akTHBHOCTh HOHOB BOJIOPOJIa B
pacTBOpeE paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM BHU/IE)

Tema: « KoMILlIEKCHBIE COeANHEHU»
Bapuant Ne 1

1.

[TapaMarHuTHBIN HU3KOCITMHOBBIN BHYTPHOPOUTATHHBIN

1) [Mn(NO2)s]4- 2) [CoBrs]3- 3) [Fe(CO)4]2+  4) [VCle]4-
YCcTaHOBHUTH COOTBETCTBHE MEXKy Ha3BaHUEM U (DOPMYJIOH KOMIUICKCHON COJIN

1: Ko[PtC1s] 2: [PtC1s(NH3)3]Br 3: [CoF3(H20)s] 4: [Co(NH3)s][CO(NO2)g]

A: terpaxnoporatuHat (11) kamms

b: 6pomua rppaMMuHTpUHETPOXIOpOrIaTuHb! (1V)

B: TpuakBarpudropokobansT

I': rexcanutpokobanstat (1) rekcaammunko6ansta (111 I: auxmoporerpaammunnukens E:
rexcannanodeppat(Il) xamus

YcTaHOBUTH COOTBETCTBUE MCKAY Q)opMynoﬁ COCIUMHCHUA U KOOPANHAIHNOHHBIM YUCJIIOM

1: [FeFx]™?  A:6

2: [PUNHO)X]2+  B: 4
3: [PA(NHa)x]2+  B:5
r.:7

I: 3

Ecnu pactBop coaepxkut 0,05 moas/n Ko[Ag(CN)s3] u 0,05 moas KCN, K, = 1*10-21,
TO KOHIICHTPAIIUsI HOHOB cepedpa B MOJIb/JT

Ecnu 17151 KOMIJIEKCHOTO MOHA 3HEPTHsl pacuieryienus paBHa 167,2 kJ»/Moib, TO OH MOTJIO-
IIaeT CBET C JAJIMHOM BOJHBI B HM

Ecnu npu neiicTBUM pacTBOpa cepHOU KUCIOTHI Bech Oapwuii u3 pactBopa Ba(CN)2*Cu(CNS)2
ocaxx1aeTcs B BUJE cyibdara 6apusi, To KOOpAMHAIIMOHHAs popMysa cou




Bapuant Ne 2

1. TlapamarHUTHBII BEICOKOCIIMHOBBII BHYTPHUOPOUTATIBHBIH

1) [VCle}4-

Ks[Fe(CN)g]

2: [Ni(NH3)4]Cl>
3: K3[SiFg]

4: [Ni(CO)4]

2) [Fe(CO)s]2+ 3) [NiCLJ2- 4) [Pd(NHs)e]2+

Y CcTaHOBUTH COOTBETCTBUE MEX/Ty Ha3BaHUEM U (POPMYIOi KOMIUIEKCHOMH comu 1:

A: rexcanmanogeppar(Ill) kamus
b: xnopua rerpaammunnukens(1l)
B: rekcadropocmmkar (1V) kanus
I': TerpakapOOHMIHUKETD

J: nmxnoporeTpaaMMUHHUKEIIS

E: rekcaunanogeppar(Il) kamus

3. YCTaHOBUTH COOTBETCTBHE MEXIY (HOPMYIION COSANHEHHS U KOOPIMHAMOHHBIM YU CIIOM

[Ni(C0)x]°
[Co(CN)x]*3
[Fe(CO)X]°

A4
b: 6
B: 5
I:7
I:3

4. Ecmum pactBop coaepxkut 0,02 moan/im CAd(NO3)2 1 1 mone NH3, Ky, =2,75*10-7, To

KOHIICH- Tpanys HOHOB KaAMHUS B MOJIB/IT

5. Ecmn MaKCUMYM IOITIOIECHUA BUAUMOTI'0 CBETA JJII KOMIIJIEKCA COOTBETCTBYCT AJITMHE BOJIHBI

400 HM, TO SHEPrUs pacuiereHus B kJ>k/Mob

6. Ecmm mns ocaxxnenus xiopa u3 pactopa Ha 1 moss PtCls*3NH3 (KUpt = 6) TpeOyetcst 1 Mmouib

HUTpata cepedpa, To KOOpAUHALMOHHAS (PopMyIia COeTMHEHNUS

Kpumepuu OUCHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Onenka

TpeOoBaHMs K 3HAHUAM

OTJIMYHO

OI_IeHKa «OTJIMYHO» BBICTABJIIACTCA CTYACHTY, C€CIIM OH FJ'IY60KO u
IIPOYHO OCBOUII HpOI‘paMMHHﬁ marepual, HUCUCPIIbIBAOIIC,
IIOCJICA0BATCIIbHO, YCTKO U JIOTHYCCKHU CTpOﬁHO €T0o u3jaracrt, ymMeeT TCCHO
YBA3bIBATH TCOPHUIO C HpaKTHKOﬁ, CBO6OI[HO CIIpaBJIACTCA C 3aaadaMu,
BOIIpOCaMU U APYrMMU BUIAAMU NPHUMCHCHUSA 3H8.HI/II71, IpU4YcM HEC
3aTPYAHACTCA C€ OTBCTOM IIpU BUJAOU3MCHCHHU BaﬂaHHﬁ, IMpaBUJIBHO
000CHOBBIBAET IPUHATOC PCHICHUC.

XOPOILO

OI_IeHKa «XOpOoHIO» BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPJAO 3HACT
Marepuajl, IpaMOTHO HW II0 CYIICCTBY H3JIaraCT €ro, HE OOITyCKas
CYIICCTBCHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, MPAaBUJIIBHO HNPUMCHACT
TCOPCTUYUCCKHUC MOJIOKCHUA ITPHU PCHICHUN ITPAKTUYCCKUX BOIIPOCOB U 3a/1a4,
BJIaJCCT HGOGXO)II/IMLIMI/I HAaBBIKAMU U IIPUCMAMU UX BBITIOJIHCHUS.

YAOBJICTBOPHUTEIL
BHO

OI_IGHKa «YHOBJICTBOPHUTCIILHO» BBICTABIIACTCA CTYACHTY, CCJIMW OH
HUMECT 3HAHUA TOJIbBKO OCHOBHOI'O XapaKTEpd, HO HEC YCBOWJI €Io0 ,Z[eTaJ'IefI,
AOIMYCKACT HETOYHOCTH, HCAOCTATOYHO IIPABUJILHBIC (I)OpMyJIHpOBKI/I,
HapyIucHu: JIor MYECKON MOCIeI0BATEIbHOCTH B HU3JI0KECHUHU nporpaMMHOIO
Marcepuaja, UCIIbITBIBACT 3aTPYAHCHUA ITPU 000CHOBAaHHMH OTBETA.

HEYJIOBJIETBOPUT
1582 ()

OneHka  «HEYJOBJIIETBOPUTEIBHO»  BBICTABJIACTCA  CTYIEHTY,
KOTOPBIM HE 3HAeT 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO Marepuaia,
JIOMyCKAeT CYIIECTBEHHBbIC OLIMOKM, MMEET 3aTpyJHEHUs NpU OTBETE Ha
BONPOCHI M 00OCHOBaHMM  OTBeTOB. Kak  mpaBwio,  oOleHKa
«HEYIOBJICTBOPUTEIIBHO» CTABUTCS  CTYACHTaM, KOTOpbIE HE MOIYT




IIPOJIOJKUTD oOy4enue 0e3 JIONIOJIHUTEIIbHBIX 3aHATUI o
COOTBETCTBYIOLIEH TUCLUIIIMHE.
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23.

24,

Hepeuenb 60NpPOCO6 K IK3AMEH)Y

OcHoBHble nonoxeHua AMY. Atom. Monekyna. Xumnyeckuii anemeHT. MpocTble U CNOXKHbIE
BewectBa. OTHOCUTENbHAA aTOMHAA Macca, OTHOCUTENIbHAA MOJIeKyJApHaa  Mmacca.
Monb.Yucno Asoragpo. MonapHaa macca.

OCHOBHBIE CTEXHOMETPUUECKNE 3aKOHBI.

OCHOBHBIE TUIIBI XUMUYECKUX PEAKIIUN.

Krnaccel HeopraHm4eckux BEIECTB:OKCUIbI, KHCIOTbI, OCHOBaHMs, coiu. Ux ¢usnueckue u
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4EHUSI.

Crpoenue aroma. Monens Pesepdopna, ero nemocratku. Teopusi bopa. KBantoBas Teopust
CTPOEHHMS aTOMA.

KsanrtoBbie uncna. Ilpunmun Ilaymu. IlpaBuno I'ynma. IIpuHmuMn HauMmeHpIIEH SHEPrUH.
[IpaBuia KireukoBckoro.

[Iepnoanueckuil 3aKOH M NEPUOINYECKAs CUCTEMa XUMUYeCKuX 3nemMeHToB JI.1.Menneneesa.
[IpuHnmn noctpoenus. ['pynnel U nepropl. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB aTOMOB,
MPOCTBIX BEIIECTB M COEAUMHEHHM, 0Opa30oBaHHBIX XMMHUYECKUMHU 3JIEMEHTaMH, B Ipejaenax
IJIABHBIX MOATPYIII U nepuoaoB cucrteMsl .11.Menneneesa. [lepnoMuHOCTh CBOMCTB aTOMOB

Xumudeckas cBsi3b. M3o0pakenne xumudeckoit cBsizu. KoBaneHnTHas (ToJisspHas, HETIOJISIpHAS ).
Mexanu3mbl 00pa3oBaHus KOBAJIEHTHOH cBsi3u. CBOMCTBA KOBAJIGHTHOM CBs3U. | mOpuan3aus
opOuTaneit. J{umosp, IiIuHA AUMONS, AUTOILHBII MOMEHT.

Metoa BanneHTHBIX cBs3eil. OcHOBHBIE noJioxkeHus Metona BC.

Metoa MOJIEKYJISIpHBIX opOuTaneil. MarHuTHble CBOWMCTBa BeriecTB. JIMHEWHas KOMOWHAIUS
atomHubIx opoutaneit (JIKAO). Ces3piBaromue u paspoixisomnre MO

HNoHHas cBsI3b.

BonmoponmHas cBs3p. MeXMOJEKylIsipHass W BHYTPUMOJIEKYJISIpHAasE BOJOPOJHBIE CBS3H.
MexmonekyaspHoe B3auMojelcTBUe: 1) 3IEKTPOCTaTHUECKOE — OPUEHTALMOHHOE (IUIOJIb-
JUIOJBHOE), UHIYKIIMOHHOE U JUCIIEPCHOHHOE; 2) JOHOPHO-aKUENTOpHOe. YpaBHeHue Ban-
nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBSI3EH.

Merammueckas cBA3b. CXOACTBO M pa3iinuue ¢ KOBAJIEHTHON CBA3bI0. HeHAchIIEHHOCTh U
HEHAIIPABJIEHHOCTh METAJUIMYECKOU CBSI3H.

Xumuueckass kuHeTuka. CkopocTh XxuMmudeckux peakuuil. Cucrema. ['omorenHeie u
rereporeHHblie cucrembl. @aza. CKOpOCTh TOMOT€HHOM U F€TEPOreHHOM peakiuil.

@akTopbl, BIUSIOLIME HA CKOPOCTh XMMUYECKUX PEAKIM. 3aBUCUMOCTh OT KOHUEHTpPALUH.
OCHOBHOM 3aKOH XUMHUYECKOU KUHETUKH.

Bnusnue Ha CKOpoCTh XUMHUYECKHX peakunuii TtemmepaTypbl. IlpaBuno Baut-I'odda.
AKTHBHBIE MOJIEKYJIbl. DHEPrusl aKTUBALMHU. 3aBUCHUMOCTb SHEPIMHM AKTUBALMHK OT HMPHUPOJBI
pearupyomux BeleCTB. DHEpreTHUecKuid Oappep, MEPEeXOJHOE COCTOSHUE. YpaBHEHHE
AppeHuyca, Kak 0oJiee TOUHO OIHUCHIBAIOIIEE 3aBUCIMOCTh CKOPOCTH XUMHUYECKON PEaKkIuu OT
TEMIIEpPaTyphbl.

3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEAKINI OT IPUPOIbl PEArupyroIIero BEecTBa.

[lonatue o xatanu3ze | Karanuzaropax. KaranuTudeckue peakuuu. ['OMOreHHBIdA U
FeTEepPOreHHbIM  Kartanmu3. MexaHu3M JIeMCTBUS  KaTalU3aTOPOB. AKTHUBHBIE ILIEHTPBI
karanu3atopoB. Katanutudeckue aael. [IpomoTopsl. 30MpaTenbHOCTh KaTaIu3aTOPOB.
Tepmonunamuka. Tepmoaunamuyeckas cuctema. Paza. [‘ereporeHHas W TOMOreHHas
cucteMbl. KomnoneHTs! cucreMbl. OyHKIIMYM U TapaMeTphl COCTOSIHUA. BHYTpeHHSIs1 SHEpTrUs.
[TepBoe Hawanmo (3aKOH) TepMOAWHAMUKU. DHTaNbIusa. CTaHAapTHOE COCTOSHUE BEIIECTBA.
CranyapTHasi SHTaJIbIUS PEAKIUU.

Tepmoxumusa. Tepmoxummueckoe ypaBHeHME. 3akoH JlaByaswe-Jlammaca. OCHOBHOM 3akoH
TEPMOXUMUH - 3aK0oH ['ecca. Kpyrosbie mporiecchl (IUKIIbI).

DHTpomnus Kak (YHKIUS COCTOSHUSI CUCTEMBL. TepMoIuHAMUYECKass BEPOSATHOCTh COCTOSIHUS
cucrembl W. CrangapTtHas 3HTponus. Bropoe Hauano (3akoH) TEpMOJUHAMUKH.

Iloctynar Ilnanka (TpeTbe Hayallo TEPMOJMHAMUKHU). VI3MEHEHHE SHTPONUM BEIECTBA C
YBEIMUYEHUEM TeMIIEPaTyphl.

Oueprus ['106ca. CesizanHas sHeprus. HampaBneHHOCTh XUMUYECKOTO TIpoIiecca.







25.

26.

27.

28.
29.

OO6paTtumbie 1 HeoOpaTuMBbIe peakiuu. Xumudeckoe pasaoecue. [Ipunmumn Jle [llarense.
CMmenieHne XMuMU4EeCKOI0 PaBHOBECHS.

PactBoper. Kmaccudukamust pacTBOpOB MO  arperaTHOMY
HEHACBILLEHHBIE U MIEPECHIILIEHHBIE PACTBOPBI.

Konuentpauus pactBopoB. KoHlieHTpupoBaHHble U pa30aBieHHbIE pacTBOPbI. CrocoObl
BBIPAKEHUSI KOHIIEHTPALIMN PACTBOPOB.

DNEKTPOIUTHI U HEATEKTPOJINThL. CUIIbHBIE, CIIA0ble U CPEIHEN CUIIbI 3JIEKTPOJIUTHI.
OnexTponuTnueckas auccouuanus. OCHOBHBIE TOJO0XEHUS TEOPUH DIIEKTPOJIUTUYECKOU
muccouuanuu. Mexanusm aucconuanuu. Kucinorsl, ocHOBaHUS U cod ¢ TOUku 3penus TO/L.
Crenens nucconnanun. Koncranra quccornmanuu. 3akoH pa3dasieHus OcTBanba.

cocTosHMIO. HachlImeHHbIe,

30. DnekTponuTHUecKas aucconmanus Boabl. MoHHOe mpoumsBereHune Boabl. BomoponmHbiii u
TUIPOKCHIIBHBIN NOKa3zaTenu. pH pacTBOpoB coneil.

31. IIpousBeneHne pacTBOPUMOCTHU. Peaknun HOHHOTO 0OMeEHa.

32. T'unponus coneit. Tumbl runponmsa. Peakuus cpenpl. CTeneHs 1 KOHCTaHTA THPOIIH3A.

33. Uneanpupie  pactBopbl. KosummratuBHble cBoiicTBa pactBopoB. Ocmoc. OcmoTudeckoe
nasinenue. 3akoH Payns. CnenctBus u3 3akoHa Payis.

34. OkucIUTENbHO-BOCCTAHOBUTEbHBIE — peaknuu. Teopus OBP. Knaccuduxanus

35.

36.

37.

38.

39.

OBP.Oxucnurtenu u BocctanoBuTesnd. Metosl coctaBienus ypaBuenuii OBP.
DIIEKTPOJIN3. DJEKTPOJIU3 PaACIIaBOB, BOJIHBIX pacTBOpoB. [lonstue o I'D. Cocrasnenne ['D.
OJ1C snementa. CranmaptHas DJ]C rmemenTa.

OnexTpoaHble noTeHHHanbl. CraHAapTHBIE 3JIEKTPOAHBbIE TMOTEHIUAIbl. 3aBHCUMOCTh
ANIEKTPOTHOTO MOTEHIMANa OT KOHIICHTPAIMIA BEIIecTB U Temmeparypsl ( ypaBHeHue HepHera).
DIEKTPOXUMHUYECKUH Pl HAIPSDKEHU METAIIIOB.

KonuuecTBeHHas XxapakTepuCcTHKa MPOIECCOB AEKTpoIin3a (3akoH Dapajes).

HucnepcHbie cuctemsl. JucniepcHas ¢aza u nucriepcuonHas cpefa. CycrneH3un U dMYJIbCUH.
Komnounnueie pactBopsl. Dddext Tunaansa. Koarynsus. 3HaueHrEe KOJUIOUTHBIX PACTBOPOB.
Kommniekcubie coenunenns. KoopaunanmonHass teopus BepHepa. OCHOBHbIE THIIBI K.C.
Howmenknarypa k. c. [IpakTrueckoe mpuMeHEHUE K. C.

Kpumepuu OUECHKU omeema Ha IK3amene

4-6anabHast IToka3arenun Kpurtepuu

mKaua
(ypoBeHb
OCBOCHMS)

OT1nraHO 1. TlonHOTA U3NIOKEHHUS Crynentom JlaH TIOJTHBIH, B

(MOBBILIECHHBIH TEOPETHUUECKOTO JIOTUYECKOM MOCIIEI0BATEIIBHOCTH

YPOBEHB) Marepuana; pa3BEpHYTHII OTBET HA TOCTABJICHHBIN

2. TlonHora U | BOIIPOC, IJIe OH MPOJECMOHCTPHPOBAI 3HAHHUSI

HpPaBUIBHOCTD npeaMera B IMOJHOM oObeMe  yueOHOi

peleHHs POTPaMMBlI, JOCTaTOYHO r1y0oKO

MPAKTUYECKOTO OCMBICITUBAET JCITUTLTHHY,

3aJIaHuS; CaMOCTOSITENBHO, u HCYEPIBIBAIOIIIE

3. TIpaBWIBHOCTS W/WIK | OTBEYAaeT Ha JIOMOJHHU-TEIbHBIE BOIPOCH,

apryMEHTHPOBAHHOCT | HIPUBOJUT  COOCTBEHHBIE IPUMEPBI IO

b U3JI0KEHNs | TPOOJIeMaTUKe TOCTaBICHHOTO BOTMPOCaA,

(TIOCIEI0BATENLHOCTE | PEUIMII  TIPEAJIOKCHHBIE — PAKTH-YECKUE

JneicTBUil); 3amaHus 6e3 oInooK.

Xoporo 4. CaMOCTOSATENBHOCTD CTyneHTOM JaH pa3BEpHYTHIM OTBET

(6azoBbIi OTBCTA, Ha TIOCTaBJIEHHBIH BOIMPOC, TAE CTYICHT

yYpOBEHD) 5. Kynerypa peun; JIEMOHCTPUPYET 3HAHHUS, IPUOOPETEHHBIE HA

6. uT.a JICKIMOHHBIX M CCMMHAPCKUX 3aHATHAX, a

Tak)Ke MOJy4eHHBIE MTOCPECTBOM HU3YUCHUS

00s13aTeNbHBIX y4eOHBIX MaTepHalioB IO

KypCy, NaeT apryMEHTUPOBAHHBIC OTBETHI,




Y I0BIETBOPUTEITH
HO
(moporoBslii
YPOBEHb)

[IPUBOJUT IIPUMEPBL, B OTBETE IIPUCYTCTBYET
cBOOOJHOE  BIAJACHHE  MOHOJOTHYECKOM
peYbi0, JOTUYHOCTh U TOCIIEI0BATEIBHOCTD
otBeta. OJHAKO JIOMYCKAETCS HETOYHOCThH B
oTBeTe. Pemmn mpeUioKEHHBIE IIPaKTU-
YeCcKHue 3aaHus c HEOOJIBIITNMU
HCTOYHOCTAMMU.

HeynosnerBopute
JIBHO
(ypoBeHb HE
chopMUpOBaH)

CryneHTOM JaH OTBET, CBUJIETEIBCT-
BYIOIIMIA B OCHOBHOM O 3HaHUU MPOIECCOB
M3y4aeMOM AUCUUIUIMHBIL, OTIMYAOLIHICS
HEJOCTATOYHOW TIyOMHOW W  IOJHOTOM
pPacKpBITUSI TE€Mbl, 3HAHHMEM OCHOBHBIX
BOIIPOCOB TEOPHH, cJlabo cPopMHUpOBaH-
HBIMH  HaBbIKAMU  aHajdW3a  SIBJICHUH,
MPOIIECCOB,  HEAOCTATOYHBIM  YMEHHEM
JaBaTb apryMEHTHUPOBAHHBIE OTBETHl U
MIPUBOJIUTH TIPUMEPBHI, HEJI0OCTaTOYHO
CBOOOJIHBIM BJIQJICHUEM MOHOJOTHYECKON
peyblo, JIOTMYHOCTBIO M  TOCJeNoBa-
TEITHLHOCTHIO OTBETA. Honyckaercs
HECKOJIbKO OIMOOK B COACPKAHUU OTBETA U
pelieHnr TPaKTUIECKUX 3aJaHuH.

CTyneHTOM JaH OTBET, KOTOpPBIA
CONCPXKUT PsII CEPhE3HBIX HETOYHOCTEH,
OOHApYKMBAIOIIUK HE3HAHUE TPOIECCOB
H3y-4aemMoit pEeIMETHOU obnacru,
OTJIMYAIO-IIIUNUCS HETIyOOKHUM PacKpBITHEM
TEMbl, HE3HAaHWEM OCHOBHBIX BOIIPOCOB
TEOpUH, HECPOPMHUPOBAHHBIMU HABBIKAMH
aHaju3a SIBJICHUH, IMPOIIECCOB, HEYMEHHEM
JIaBaTh apryMEHTHUPOBaHHbBIC OTBETEHI,
c1abbIM  BIIAJICHUEM  MOHOJIOTHYECKOM
peublo,  OTCYTCTBUEM  JIOTHYHOCTH H
MOCJIEIOBATEILHOCTH.  BBIBOJBI  TIOBEPX-
HOCTHBI. PenieHue mpakTUYeCKHX 3aaHuil
HE BBINIOJHEHO T.€. CTYICHT HE CIOCOOeH
OTBETUTh HAa  BOMNPOCHI  JaXe  TpH
JIOTIOJIHUTEIBHBIX ~ HaBOJSAIIMX  BOIpOCaX
MIPEToIaBaTeIs.

9. YYEBHO-METOAJNMYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUITIJIMHBI
9.1. YyeOnas iurepartypa:

a) OCHOBHAasI:

1. AxwmeroB H. C. O0mias u Heopranndeckas xumusi: yaeOHuk i By3os/H. C. AxmeToB.

— M.: Beicmr. mk., 2002. — 743 c.

o > w N

I'muuka H.JL. O6mas xumus. — M.:Uuterpan-Ilpece, 2002. — 727 c.
I'munka H.JL. 3agauum u ynpaxHenus no o0mei xumun. — J1.: Xumus, 2001.
Hexkpacos b.B. O6mas u Heopranuueckasi xumust. — M.: Xumus, 1973,

Vraii S.A. O6mas u Heopranuueckas xumus. — M.:BIII, 2000. — 527 c.




6. CanamoB A.X., Kutuesa JL.U., AxranueBa A.I'. JIJaGopaTopHBIi MPaKTUKyM T10 OOIEH 1

Heopranndeckoit xumun. [lox pen. mpodeccopa Cynteirosoii 3.X. — Marac, [Tunmurpum,

2008. - 71 c.

0) JOMOJIHUTEIbHAS:

1. Crenun b. JI. Heopranuueckast XuMus: y4eOHUK AJ11 XUMHUUECKUX U XUMHUKO -
TEXHOJIOTHYECKHX CICIMATLHOCTEH BhIcII. yueO. 3aBeacHuii/b. J[. Crenun, A. A.llBeTkoB. — M.:
Bricuiag mkona, 1994. — 256 c.

2. CyBopoB A. B. O6mas xumus: yue6Hoe nocodue /i Bbicil. yueO. 3aBefeHuii/A. B.
CyBopos, A. b. Hukonbckuii. — CII0.: xumus, 1995. — 624 c.

3. Jlumun P. A. Peaky HeopraHMYECKHMX BemlecTB: cpaBoYHUK/P. A. JIuaun. — 2-e u3n.,
nepepad. u gomn. — M.: JIpoda, 2007. — 638 c.

4. Pabunosuu B. A. Kpatkuit xumnyeckuii cnpaBounuk/B. A. Pabunosuy, 3. 5. XaBuHa.
— CII0 .: Xumus, 1994. — 432 c.

5. 3amauu u ynpakHeHus 1o oomieit xumun: yaedHoe nocodue./Ilox pen. H. B.
Koposunna. — M.: Beiciras mkona, 2003. — 255 c.

6. lNonbOpaiix P. A. COopHUK 3a/1a4 ¥ YIPaXKHEHUH TI0 XUMUU: YUeOHOe mocodue st
XMM.-TEXHOJI. cTiell. Bbicil. yue0. 3aBenennii/P. A. ['onb0Opaiix, E. 1. MacioB. — M.: Beicmias mkomna,
1997. - 384 c.

9.2. UnTepHeT-pecypchl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PT'B)

http://elibrary.rsl.ru Hayanas snextponHast OHOIHOTEKA

http://elibrary.ru/default.asp Poccuiickas HanmonanbHas GHOIHOTEKA

http://primo.nlr.ru http://nbmgu.rudnexkrpoHHas OouobIMoTeKa Poccwuiickoii
rocy/IapCTBEHHOW OMOTUOTEKH

9.3. IlporpaMmmMHoOe obecrievyeHmne

YHuBepcutrer obecriedeH HEOOXOJUMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO HM  CBOOOJHO
pacmpoCTpaHIeMOro MPOrpaMMHOT0 00eCreYeH s, B TOM YHCIIe OTE€YECTBEHHOTO MTPOU3BOICTBA.

Kaxnpiii oOyuaromuiicss B TedyeHHWE BCEro mepuoja oOydeHHs] oOecrneueH WHAUBUYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIOM K 3JIEKTPOHHOU HH(POPMAIIMOHHO-00pa30BaTENbHOMN Cpelle YHUBEPCUTETA
13 M000H TOUKH, B KOTOPOM UMEETCS AOCTYN K MH(POPMAIIMOHHO -TEIeKOMMYHHUKAITMOHHON CeTH
«/HTEepHEeT» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuter  oOecriedeH — CIEAYIOUIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTrPaMMHOTO

o0ecrieyeHus.
1. JIuueH3noHHOE MporpaMMHoOe o0ecreueHue, uenoiab3dyemoe B Hrl'Y

1.1.Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiii kommieke MMUC “Busyansnas Ctyaust TectupoBanus™

1.4.AntuBupycuoe I10 Kaspersky endpoint security

1.5.CnpaBouHo-nipaBoBas cucrtema “I'apant”


http://fizrast.ru/sitemap.html
http://www.don-agro.ru/
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/
http://elibrary.ru/default.asp
http://primo.nlr.ru/

Hapsmy C TpaJUIIMOHHBIMU H3JAHUAMU CTYIACHTLI U COTPYAHUKU MMCHOT BO3MOXKHOCTH

IMOJIb30BATHLCA SJICKTPOHHBIMU IMMOJITHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Tabuua 9.1.
HasBanmue pecypca CcebLika/moctyn
OnexrponHass 6ubimoreka oHnaitH «ExnHOE OKHO K http://window.edu.ru
00pa3oBaTeIIbHBIM Pecypcam»
«O06pa3oBatenbHblil pecypc Poccum» http://school-collection.edu.ru
denepanbHblii o0pa3zoBarebHbIHI nopTa: http://www.edu.ru —
YUpEXKJIEHUS, TporpaMmsbl, cranaaptel, BY3b1, Tectel EI'D,
I'MA
denepanbHblii LCHTP UH()OPMAIIMOHHO- http://fcior.edu.ru -
oOpa3zoBaTesbHbIX pecypcoB (PLIMOP)
3bC "KOHCVYJIbTAHT CTYJAEHTA". DnekTpoHHas http://polpred.com/news
OMOMTMOTEKAa TEXHUYECKOTO By3a
N3narenscTBO «JlaHby. DIeKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
cucTema
Pycckast BupTyanbHasi 6uOinoTeka http://rvb.ru —
N3znarensctBO «JlaHby. DIIeKTPOHHO-OMOIHOTEUHAS http://e.lanbook.com -
cucTema
ExxenenenpHUK Haykud u oOpasoBanus lOra Poccun http://old.rsue.ru/Academy/A
«AxameMus» rchives/Index.htm
Hayunas snextponHas 6ubiaroTeka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbmmoTeynas cucrema IPRbooks http://www.iprbookshop.ru -
DJIEKTPOHHO-CIIPABOYHAS CHUCTEMa JOKYMEHTOB B http://www.informio.ru
ctepe obpazoBanus «MHDOPMUOY
WudopmarronHo-paBoBas cucteMa «I'apanm» CerteBas Bepcus, TOCTYITHA CO
BCEX KOMITHIOTEPOB B
KoprnopatuBHo# cetu Uarl'y
DieKTpOoHHO-0MOMMoTeUHas cucteMa «FHOpaiT» https://www.biblio-online.ru
10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHbI
Teopernyecknii Kypc
1) Jlex1yu: mpe3eHTaIHN.
2) KOHTpOJIbHBIE TECTHI
3) Crrcok BOIPOCOB IS TPOBENICHUST COOECEIOBAHUS.
4) Tabnuis!.
5) BapuaHTs! 3a1aHuil 111 KOHTPOJIBHBIX PadoT.

JlabopaTopHBIil NPAKTHKYM

1) Temaruxa u onucanue 1a6OPATOPHBIX PpaboT (CENUATbHO Pa3paboTaHHBINA U U3IaHHBIH
71a00paTOPHBIN MPAKTUKYM JUIS CTYJEHTOB XUMUYECKOTO HAIIPABICHHUS).

2) Habop XuMHYECKHX PEaKTHBOB K KaX 10} 1abopaTopHoii paboTe.
3) JlaGopaTopHble ycTaHOBKH, 000pYIOBaHHUE.


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/A
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
http://www.biblio-online.ru/

11. METOJUYECKHUE YKA3ZAHMS JJIS1 OB YYAIOIIUXCS IO OCBOEHUIO
JUCLUILINHBI

Huctumumna «O01mas Xumus» HampasiieHa Ha ¢GopmupoBanue kommnerenuunii: YK-1, OIK-

[IpomexyTouHas aTTecTalus MpeanoaracT K3aMeH.

[Ipuctynas K M3y4eHUIO TUCHUIUIMHBI, HEOOXOJMMO B IEPBYIO OYEpEelb O3HAKOMUTHCS C
coJiep;kaHueM pabouelt nmporpamMmmsl aucuuiuivabl (PITIT).

Jlexuuu UMEIOT LENbIO 1aTh CUCTEMATU3UPOBAaHHBIE OCHOBBI HAYYHBIX 3HAHUM.
[Ipu u3ydyenuu u npopaboTKe TEOPETUUECKOr0 MaTepraa st 6aKanaBpoB HEOOXOIUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIIMOHHOM 3aHSATHM MaTepuall U JONOJHUTH €ro ¢
Y4E€TOM PEKOMEHJIOBAHHOM 110 IAHHOM TEME JIMTEPATYPhI;

- NpU CaMOCTOSITEIbHOM M3YyYEHUH TEOPETHUECKOM TEeMbl CJeNaTh KOHCIEKT, MCIONb3ys
pexomennoBannele B PIIJl  nureparypHble  MCTOYHUKM U pecypchl  MHPOPMALMOHHO-
TE€JIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

- IIpY MOJTOTOBKE K MPOMEKYTOYHOM aTTeCTallMy 0 MOJYJII0 UCII0JIb30BaTh MaTepuaibl (poHaa
OIICHOYHBIX CPEJICTB.

JlaGopaTtopHble 3aHSATHUS MPOBOAATCS C 1eNbl0 YriyOJlieHHWs U 3aKperuieHus 3HaHUuM,
MOJIyUYE€HHBIX Ha JIEKIUSAX U B MPOLECCE CAMOCTOSITEIbHOW pabOThl HaJl HOPMAaTUBHBIMU JIOKYMEHTaMU,
yueOHOM U HayYHOU JTUTEpaTypOH.

[Ipu moaroToBke K 1a60PaTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3Y4HTb, TOBTOPUTH TEOPETUUECKUIN MaTepHall [0 3aJaHHOU TeME;

- TIPH BBITOJIHEHNUHU JOMAIIHUX PACYETHBIX 33/1aHUM, U3y4UTh, IOBTOPUTH TUIIOBbBIE 3aJaHMUS,

BBIIIOJIHAEMBIE B ayTUTOPHUHU.

Pexomenaanuu mo padore ¢ HAy4HOH M y4eOHOH JIUTEPaTypoil

PaboTa ¢ yuebOHOI W HaydHOU JUTEPATypOU SBJSIETCS TIABHOW (OPMOM CaMOCTOATEIBbHOM
palboThI M HEOOXOAMMa MPH MOATOTOBKE K YCTHOMY ONPOCY Ha CEMUHAPCKUX 3aHATHSX, K MOTYIbHBIM
KOHTPOJIbHBIM paloTaM, ompocy, 3k3aMeHy. OHa BKJIIOYAaeT MpOpabOTKy JEKIMOHHOTO MaTepuana —
U3Y4YCHHE PEKOMEHJOBAHHBIX MCTOYHUKOB U JIMTEPATYpPHl IO TEMATUKE JIEKIHHA. KOHCIEKT neKuuu
JOJDKEH COJepKaTh pedepaTuBHYIO 3alHuCh OCHOBHBIX BOIIPOCOB JIEKLUH, IPEUIOKEHHBIX
IpernojaBatesieM cxeM (IIpU UX JEMOHCTpAlMM), OCHOBHBIX MCTOYHHKOB M JIMTEPATYphl IO TeMaM,
BBIBOJIBI IO KaxaoMy Bompocy. KoHCHIEKT noimkeH OBbITh BBINOJHEH B OTAENBHOM TeTpaau o
npeamery. OH J10JDKeH ObITh aKKypaTHBIM, XOPOILIO YMTAaEMbIM, HE COJIEP)KATh HE OTHOCAIIYIOCS K
TeMe UH(OPMAIUIO UK PUCYHKH.

KoHcrekTsl Hay4HOU JIUTEpaTyphbl NIPU CaMOCTOSITEIbHON MOATOTOBKE K 3aHSTUAM JIOJIKHBI

OBbITh BBINOJIHEHBI TAKXKE aKKypaTHO, COJIEpXaTh OTBEThl HAa KaX/blil MOCTaBJICHHBIH B TeMe
BOIPOC, UMETh CChUIKY Ha UCTOYHUK MH(OpPMALIUU C 00s13aTeIbHBIM YKa3aHUEM aBTOPa, Ha3BaHUS U
rojia U3JaHus HMCIOJIb3yeMON Hay4yHOU JuTepaTypbl. KOHCIIEKT MOXeT ObITh OHOPHBIM (COJEpKATh
JIMILb OCHOBHBIE KIIIOUYEBbIE MO3MIIMHU), HO IIPU 3TOM MO3BOJIIOLIUM JaTh MOJIHBIA OTBET 10 BOIPOCY,
MOJKET OBbITh MOAPOOHBIM. OObEM KOHCIEKTA ONPENEeNIAeTCsl CAaMUM 00Y4arOIIUMCSL.

B nporiecce paboTsl ¢ ydeOHON U HAyYHOH JINTEpaTypoil 00yJatoLINiics MOKET:

- Jles1aTh 3alKCH MO XOAy YT€HHUs B BUJE IPOCTOTO WM Pa3BEPHYTOTO IJIaHa (CO3aBaTh
NepeYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHHKE);

- COCTaBJIATHh TE3UCH (LUTHPOBAHHE HamOOJee BaKHBIX MECT CTaTbM WJIM MOHOIpaduu,
KOPOTKOE U3JI0KEHNE OCHOBHBIX MbICIIEIl aBTOpA);

- TOTOBUTh @aHHOTALIMU (KpaTKoe 000011eHIe OCHOBHBIX BOIIPOCOB PaldOThI);

- CO3/1aBaTh KOHCHEKTHI (Pa3BEPHYTHIE TE3HCHI).



Pabouass mporpamMma mucnumuinHel «OOIIass XUMHUS» COCTaBI€HAa B COOTBETCTBUH C
tpeboBanusimu DPI'OC BO mno cnemmanbaoctn 06.03.01. «buonorus», yrBepKISHHOTO

npukazoM MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @enepanuu ot 07 aBrycra 2020 r.
Ne 920.

IIporpammy cocrasui:
npodeccop Kadeapbl XUMHUH CanamoB A.M.
[Tporpamma ogoOpeHa Ha 3aceaHuy Kadeapbl «XUMHUSD)

[Tporokos Ne 9 ot «06_» mas 2025 rona

ITporpamma onobpena Ha 3aceganuu kadenps! «buoaorus»
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[Tporpamma o100peHa YueOHO-METOIUIECKUM COBETOM XMMHUKO-OHOJOTHYECKOTO (PaKyIbTeTa
ITporokon Ne _7_ ot «_22_» mas 2025 rona
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