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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HCJIHMI/I OCBOCHHUSA NUCHMUITIMHBbI ((3JIeMeHTaprIﬁ KYpC XMMUW»> ABJIAIOTCH:

— HW3Yy4YEHHUE CTYJICHTaMH OCHOBHBIX IMOHATUHA U 3aKOHOB XUMHH;
— OCBOCHHME OCHOBHOI'O MaTepuaja Mo CTPOCHHIO aTOMOB, XUMHUUYECKOU CBSI3U U
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C MIEPUOIUICCKUM 3aKOHOM M ITEPHUOIMIECKON
cuctemoit anemenToB /. 1. MeHneneena.
— HW3y4YeHHE OCHOB XMMHYECKOW TEPMOJIMHAMHUKN U KUHETUKA XUMHUYECKHUX

IIpONLECCOB.

— TOJIy4yeHHE TTTyOOKHX 3HAHHI MO0 TEOPHH PACTBOPOB U TEOPUU IIIEKTPOXUMHUECKUX

IPOLIECCOB.

(DOpMI/IpyeMI)IC I[I/ICI_II/IHJ'II/IHOI\/'I 3HaHHUAd U YMCHHA T'OTOBAT BBIITYCKHHUKA I[aHHOfI O6pa30BaTeHBHOI>i

MPOrpaMMBbI K BEITIOTHEHHUIO CIEIYIOMUX 0000MIEHHBIX TPYAOBBIX (YHKIMHA (TPYIOBBIX (PYHKINN):

Tabauua 1.1.
Kon u O0001meHHbIe TPYAOBbIE GYHKIMHA Tpynosbie GpyHKIIUHK
HAMMEHOBAHHE Kon HaumeHoBaHue Yposenb HaumeHoBaHue Kon | YpoBenn
npo¢ecCUOHAIBLHO KBaJuGu (moxypose
ro Kaluu Hb)
CTaHJapTa KBAJIM (UK,
anuu
01.001 Iexaror ITegarornueckas OO0menearornyeckas A/01.6
(memarormyeckas JESTENBHOCTD 110 ¢ysknus. O0yueHue 6
AesATeIbHOCTh B MPOEKTUPOBAHUIO U
OIIKOIBHOM, pganmaLI[)I/H/I BocrnuratenbHas A/02.6
HAYaJbHOM 00pa3oBaTeIbHOTO ACATEILHOCTD 6
oomem, A mporiecca
OCHOBHOM 001IIeM, 00pa3oBaTenbHBIX 6
cpeaHeM o01eM OpraHU3aIMIX PasBuparoman A03.6
JeSITETBHOCTh

o0pa3oBaHNH) JIOTIKOJIEHOTO,
(BocnuTaTeb, HA4aJIbHOTrO OO0ILEro, 6
YUHUTEIb) OCHOBHOT0 O0ILIETO,

CpeIHero ooIero

00pa3oBaHHS

[lemarornyeckas [lemarornyeckas

NeSITENBHOCTD 110 JEeSITETBHOCTD TI0

MPOEKTHUPOBAHUIO U peanu3aiyy Iporpamm

B | peanuzanun 6 OCHOBHOTO U CPEJHETO B/03.6 6
OCHOBHBIX o01iero oopa3oBaHus
0011eodpazoBaTeIbHBIX

IporpaMm




2.010

Cnenuajaucr mo
NMPOMBILIIEHHOM
dapmauuu B
odJacTu
HCCJIeT0BaHMI
JIeKAPCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
HCCIIC/I0BAHUSIM
JICKapCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
(hapMareBTHIECKOMH
paspaboTke

A/01.6

IIpoBenenue u
MOHUTOPUHT
JOKINHUYECKHX

HCCIIC JOBAHMI
JICKAPCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue u
MOHHUTOPHHT
KJIIMHUYECKHAX
HCCIIEOBAHUN
JIEKAPCTBEHHBIX
IIpenapaToB

A/03.6

26.008
Crhnenuaiancr-
TEXHO0JIOT B
odJ1acTH

NPUPOAOOXPAHHBIX

(3KOJTOTrHYECKHUX)
OHMOTEXHOJIOr il

MonuTOopUHT
COCTOsSAHUA
OKPY>KaroILEl Cpebl C
MIPUMEHEHUEM
MPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

Ocy1ecTBieHue
9KOJIOTHYECKOM OLICHKHU
COCTOSIHUS
MOAHAA30PHBIX
TEPPUTOPUI U
BO3MOJKHOCTH
MPUMEHEHUS HAa HUX
NPUPOJOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYILECTBIICHHE MEP
NpOQHIAKTHKH
BO3HHUKHOBCHHA O04aroB
BpEIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
MIPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

PazpaboTtka MapkepHbIX
CHCTEM M IPOTOKOJIOB
MPOBEICHHUS
MOHHUTOPHHTA
IMOTEHINAIBHO OIACHBIX
OMO00OBEKTOB

A/06.6

CocraBienue
MIPOTHO3HBIX OIIEHOK
BIUSTHHS XO03IHCTBEHHOM
JIESITENHLHOCTH Y€JIOBEKA
Ha COCTOSIHHE
OKpY>KaroIlel cpeapl C
MIPUMEHEHUEM
MIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHI

A/04.6

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

JuciumimHa «ONeMEHTapHbI KypCc XUMHH» OTHOCHUTCA K

y4aCTHHKaMHU 00pa30BaTeNbHBIX OTHOIICHUI; M3y4yaercs B 1 cemecTpe.

yactu, (GopMHpPyeMOid




Tab6auna 2.1.

CBs3b IMCHUILINHBI «JJIeMEeHTAPHbII Kypc XUMHK € MPeIlIecTBYIOINMHA

AUCHUIIVIMHAMUA H CPOKH UX U3YUYCHUA

Kon JIMCLUUIUINHBL, IPEALIECTBYIOINE IUCLUIIINHE Cemectp
JCLIMIUIAHBI «ONeMEeHTapHbIM KypCc XUMUN»
b1.0.11 Maremaruka 1
Bb1.0.15 dusnka 1
b1.0.14 HNudopmaruka 1
Tabumuna 2.2.
CBs13b AMCHUILVIMHBI «JJIeMEeHTAPHBIN Kypc XUMHI» € MOCJIeAYOIMMH
AUCUMUIIMHAMM H CPOKH UX M3y4YeHUs
Kon JIMCcuuImHeL, CaeaAyomne 3a JUCIUIUIMHON Cemectp
JMCLMIUIAHBI «ONeMEeHTapHbIH Kypc XUMUU»
b51.0.06 Heoprannueckas xumus 2,3
51.B.09 AHanutuyeckas XUMHUs 4,5
51.0.07 Opraauyeckas XUMHs 6,7
51.0.08 duznyecKas XUMUs 6,7
b1.B.07 BrICOKOMONIEKYIIApHBIE COETUHEHUS 8
b1.B./IB.03.01 Komnongnast xumus 8
b1.B.JZIB.06.01 |Teoperuueckre 0OCHOBbI HEOPTAHUYECKONH XUMUH 8
B pe3ysbTare 0cBOCHUSI AUCHHUILIMHBI 00y4aIOLIUIICH JOJIAKEH:
3HATh:
o [TpuHIMTIBI KJacCUPUKAMU ¥  HOMEHKJIATypy  HEOPraHMYECKUX
COCIMHEHMH;

o OcHOBHBIE TUIIBI XUMUYECKUX CBS3EM;

o OCHOBBI COBPEMEHHOW TEOPUU CTPOECHMSI aTOMa;

o TeopHto KOMIUIEKCHBIX COEIMHEHUM;

o OCHOBBI PHEPTETUKU Y KUHETUKH XUMHUYECKHUX IIPOLIECCOB;

o Teopuro pacTBOPOB HEAIEKTPOIUTOB U AIIEKTPOJIUTOB;

° OCHOBBI TEKTPOITUTUYECKHUX NTPOLIECCOB;



yMeTb:

HaXOI[I/ITB CBiA3b MCXKAY CTPOCHHEM BCHIECTBA M €ro XUMHYCCKUMU

BO3MOXXHOCTSAMU,

Pemare n100b1e XUMUYECKHE 334U, OMUPAACH HA TEOPETUUECKUN MaTepuall

OCHOB XMMHMUU,

[TpoBomuTh TpoOCTEiiIne PacdyEThl MO OKHCIUTEIHHO-BOCCTAHOBUTEIHLHBIM
pEaKIMsIM, SHEPTETHUECKUM U KHHETHYECKHM ITPOIeccaM, TCOPHUH PAaCTBOPOB;
PaGotats B 1a00paTOpHu C UCIOJNB30BAaHUEM MPOCTEUIIETO JIAOOPATOPHOTO

000opyI0BaHNS;

CoCTaBIsATh XHMUYCCKHEC pcakuuu JIOOBIX XHMHYECKHX mponeccoB

BBIIIOJIHATH HA UX OCHOBC HGOGXOI[I/IMBIG PpacCyCThI.

BJIAJETh:

MeTouKoi TpPOBEIAEHHUS] XUMHUYECKOIO SKCIIEPUMEHTa B JIAOOPATOPHBIX

YCIOBUSX;

YMeHuem IIPpaBUJIBHOI'O 00BsACHEHUS PE3YJIbTATOB 3KCIICPUMECHTA, CCIIN JaKE

pe3yJIbTaT OTPHUIIATEIbHBIN;

MeTtogaMu OKazaHUS nepBoﬁ nomMomu T1Ipru HECUACTHBIX ClIydasaX B

XUMHUYECKOH J1abopaTOpuH.

3. KOMIIETEHIHUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIAITJIMHBI

[Ipouiecc wu3ydeHUs: JUCHUILIAHBI

HampaBieH Ha (OpPMUPOBAHHE 3IIEMEHTOB

cienyromux komneteHIud B coorBeTrcTBUU ¢ PI'OC BO u OIIOII BO no nanHoMmy

HaIpaBJICHUIO IMTOATOTOBKHU:

Tabauya 3.1.
Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIETEHI KOMIIETCHIINH JOCTHKEHHSA AUCHHUIIMHBI 00y4al0IHIiCH
U KOMIIeTeHIN U HOJIKeH:
Ynusepcanvnvie komnemenyuu u uHOUKAMOPBL UX OOCHUNCEHUA
YK-2 Cnoco6en onpenensite | YK-2.1. Onpenensier 3HaTh:

KPYT 3324 B paMKax
NOCTABJEHHOM 11eJIH U
BBIOMPATh ONITUMAJIb-
HbIE CoCcO0bI UX pelle-
HUSI, UCXOs U3 IelcT-
BYIOIIUX NPABOBBIX
HOPM, UMEKIIUXCS
PecypcoB U OrpaHu-
YeHHu .

KpYT 3a/1ad B paMKax
IMOCTaBJICHHOM IIEJIH,
ONpENEISET CBSA3U
MC)KIIy HHUMU,

VYK-2.2. Tlpennaraer
CHOCOOBI peleHHs
NIOCTaBJICHHBIX 337124
U O’KUJIaeMBbI€ pe3yIlb-
TaThl; OLICHUBACT
NPEIOKEHHBIC
CIIOCOOBI C TOYKH
3pEHHsI COOTBETCTBHS

- TpeOOBaHMs W IPUHIIUIIBI IIEJTe-
MOJIaraHus;;

- IPUHUUIIBI U METOABI IJIAHUPOBA-
HUS,
- METO/bI OPTaHNU3alNH U yIIpaB-
JICHUS B 00JIaCTH XUMHH, IPUMEHS-
eMbIC Ha (eIepaTbHOM U PErro-
HaJLHOM YPOBHSIX;

YMmeThb:

- (hopMynUpoOBaThH NIEPEUCHD
B3aMMOCBSI3aHHBIX 3aJ1a4, 00ecreyn-
BAIOIIUX JOCTHKEHHUE ITOCTaBJICH-




[CJIM MMPOCKTA,

YK-2.3. [Inanupyet
peanu3anumo 3a1a4 B
30HE CBOEH OTBETCT-
BEHHOCTH C Y4ETOM
HUMEIONINXCS pecyp-
COB U OTPAaHUYECHUN,
JIEHCTBYIOIUX IIpa-
BOBBIX HOPM,

YK-2.4. Beimonsser
3aJauy B 30HE CBOEH
OTBETCTBEHHOCTH B
COOTBETCTBHH C 3aIlia-
HUPOBaHHBIMH PE3YJib-
TarTaMM U TOYKaMH
KOHTPOJIS, TIPHA HEOO-
XOJIMMOCTH KOPPEK-
TUPYET CIIOCOOBI
penIeHus 3a/1a4;

YK-2.5. Ilpencrasis
€T pe3ysbTaThl MPOEK-
Ta, MpeJlaraeT BO3Mo-
JKHOCTH UX HCIOJIB30-
BaHUs U/WIN COBEp-
NICHCTBOBAaHUA.

HOM IIeJIu;

- OTIPEJIENATh OKUAAEMBIE PEe3yIIhb-
TaThI PEIICHUSI 32134,

- pa3pabaThIBaTh Pa3INYHBIC BH/IBI
TUTAHOB TIO PeaH3alliy IPorpaMM B
0071aCTH XMMUH;

- IPOBOJIMTH AHAJIN3 TIJIAHOB C
MO3UIIMIA TPABOBBIX HOPM, UMEIO-
LIUXCS PECYPCOB U OTPAaHUYEHU;

- IPOBOJIMTH OIICHKY PECypCHOTO
obecreveHus pa3InIHbIX
MEPOTPHUITHN XUMHUIECKOTO
xapakrepa (HayqHO-TIPaKTHIECKHe
KOH()EPEHIINHU, HAYYHbIC CEMUHAPBI,
JTIUCTTYTHI);

- OPMEHTHPOBATHCS B 3aKOHO/IA-
TEJIbCTBE U MPABOBOU JIUTEPATYpE,
MMPpUHUMATh PCIICHUA U COBECPIIATH
JIEHACTBYSI B COOTBETCTBHUH C 3aKO-
HOM.

Baanern:

- METOJTUKOM 1 METOJaMH TIJIaHH-
POBaHHA U POBEACHUS HAYIHOTO
WICCTICIOBAHMUSI 110 OTIPEICIICHUIO
3¢ (heKTUBHOCTH AESITETHHOCTH B
00J1aCTH XMMHH.

IIpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHUS

IIK-3

Crnoco0eH ucnoJIb30-
BaTh CUCTeMBbI QyHaa-
MEHTAJLHLIX XUMH-
YeCKUX NOHATHI 1
METOJ0JI0rHYEeCKHX
acCneKTOB XUMMH, (popM
H METOJ0B HAYYHOTI' 0
TMO3HAHHUA.

IIK-3.1. 3HaeT 0CHOBEI
GbyHIaMEHTATbHBIX
pa3eiioB XUMHUH: He-
OpPTaHHYECKON XUMHH
(cocraB, cTpoeHue,
CBOICTBa BEILIECTB U
COEIMHEHMIT), OpraHu-
YECKOW XVUMHHU (OCHOB-
HbIE KJIACChI YIJIEBO-
JIOpOJIOB, TOMO(YHK-
[UOHATILHBIX, TETEPO-
(YHKITMOHAIBHBIX U
reTePOLIUKINYCCKUX
COCIIMHEHMUIT), aHATTH-
TUYECKOU XMMHUU (MET-
POJIOTUYECKIE METOIBI
aHaJn3a, CyIIeCTBO
peaxiuii, MPUHIIUITEI 1
00JacTH UCTIOIB30-

3HaTh: 6a30BbIE OHATHS HEOPra-
HUYECKOH, OpPraHWYeCcKOH, aHAIn-
THYECKOW, PU3MUECKOH, KBAaHTO-
BOM XMMHUH, XMMHUH BBICOKOMOJIE-
KYJISIPHBIX CO€IMHEHUH U XUMH-
YECKOW TEXHOJOTUU U 3aKOHOMEP-
HOCTHU XUMHUYCCKUX ITPOLECCOB C
y4acTHEM HEOPraHWYeCKHUX, a TAKKe
HU3KO- U BBICOKOMOJICKYJIAPHBIX
OpTraHNYCCKUX BEIICCTB

YMmerb:

- IPOBOJUTH MPOCTHIE ONepaIun
(aHanmm3a u KIacCU(UKAIIH
BEIIECTB, COCTaBJICHUs (POPMYIL,
CXEM TPOLIECCOB, IEPBUYHOTO
aHajM3a pe3yJIbTaToB U T.I1.),
BOCTIPOM3BOJIUTH OCHOBHBIE ITOHSI-
THSI HEOPTaHUYECKOW, OpraHnyiec-
KOH, aHAJIMTUYCCKOU, (PU3NIECKOH,




BaHUSI XUMUYECKOTO
aHanam3a), GU3HIeCKOMH
XUMHH (OCHOBBI TEP-
MOJIMHAMUKH, TCOPUHU
pacTBOpoB U (ha30BBIX
pPaBHOBECUM, XUMHU-
YECKOU KMHETUKHU U
KaTanusa,
DIIEKTPOXUMHMN )

IK-3.2.YMmeer npume-
HSTh TCOPETUYCCKUE
3HAHUS IS PEIICHUS
KOHKPETHBIX 33]1a4 B
XHMMH; TTOJTH30BaThCS
COBPEMEHHBIMH TIpe/-
CTaBJICHUSIMHU OCHOB-
HBIX Pa3lIeioB €CTECT-
BCHHBIX HAYK JJIA
00BsICHEHHS CTICTT(H-
KH TIOBEJCHUS XHMHU-
YECKUX COCIUHCHMIA,
HCIIOJIb30BAaTh JJAHHBIC
M0 CTPOCHUIO BEILICCTB
U COCAUHEHUN JUIS
M3YYEHUS UX CBOWCTB,
MCIIOJIb30BaTh CTPYK-
TypHBIE JJAaHHBIE B HC-
CJICIOBaHHH.

IIK-3.3.Bmageer oc-
HOBaMU Teopuu (HPyH-
JaMEHTAIIBHBIX pa3Jie-
JIOB XMIMUH; HABBIKAMHU
peleHHs KOHKPETHBIX
TEOPETHYECKUX H
IKCTIEPUMEHTAIILHBIX
3ajay.

KBAaHTOBOM XMMUH, XUMHUH BBICOKO-
MOJIEKYJISIPHBIX COEAMHEHUH U
XUMHYSCKON TEXHOJOTUU U
3aKOHOMEPHOCTH XUMUYECKUX
MPOIIECCOB C y4acTHEM HEOpraHU-
YECKHUX, a TAK)KE HU3KO- U BEICOKO-
MOJIEKYJISIPHBIX OPTaHUYECKUX
BCIIECTB.

Baanern:

- HaBBIKOM paboTHI C y4eOHOH
JUTEPATYPOU MO HEOPTAHUUYECKOH,
OpTraHU4eCcKOM, aHATUTUYECKOM,
(hH3UIeCcKOoi, KBAHTOBOW XMMHH,
XUMUHU BBICOKOMOJIECKYIISIPHBIX
COCIMHCHUH 1 XUMHUYIECKOI
TEXHOJOTHU

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Taobauna 4.1.
O0bem IMCHMIJIMHBI M BUABI Y4e0HOH padoThI
Bup yueOHoit padoTnbl Bcero 1
4acoB cemMecTp
OO6m1ast TpyA0€MKOCTh TUCITUTLTHHBI 252 252
AyIUTOpHBIE 3aHATHUS 166 166
Jlexmun 54 54
[TpakTrueckue 3aHATHS 112 112




CamocrositensHas pabora ctynentoB (CPC)

59

59

KoHTpoub

27

27

5. COAEPKAHUE JUCIUAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

3AHSITUI

CTpyKTypa u copep:KaHHe U CHUILTHHBI

Taoauna 5.1.

OO01mmas TpyT0eMKOCTh TUCIUTUIMHBI COCTABIISCT 7 3a4eTHBIX €IUHUIL, 252 daca

Buae yue6HON pa-
dopma TeKyIero
o 0OTHI, BKJIIOYAs
5 KOHTPOJISI YCTIEBaeMOCTH,
Pa3nen nucuuninHb o camMocCT. paboty
/11 S dhopMa IPOMEKYTOUHOTO
@) Jlex [Ipakr. [CamocTOAT.
KOHTPOJIS U aTTECTaIluU
uuu | paboTel | pabora
1 BBenenue. OcHOBHEBIE 1 4 6 5 TecT Ha XUM.
MIOHSTHS ¥ 3aKOHBI XUMHUH. HOMEHKJIATYPY
2 CtpoeHune aToMa 1 6 12 6 TecToBbIC 3a1aHUS
KonTponbHas pabora
3 XuMHueckas CBI3b 1 6 12 6
Ne 1
4 | Hepuon. 3akon u Iepuon. 1 6 12 6 KomnokBuym Ne 1
cucTeMa
5 CrpoeHue KOMILICKCHBIX 1 6 14 8 TecToBBIE 3aaHUS
COEIMHEHN
6 Hauvana xummdeckon 1 6 14 8 TecToBbIE 3a0aHUS
TEPMOTUHAMUKH
KuneTnka 1 MexaHusMm 1 6 14 8
XUMHYECKON peaKIIiu KonTpomnpHas pabota
7
Ne 2
1 8 14 6
PacTtBopHI
8 TecroBrIie 3a7a0us




ONEKTPOXMMHYIECKHE 1 6 14 5
CBOICTBA paCTBOPOB TecroBble 3a1aHus
Kontponbnas padora Ne3
Komnoksuym Ne 2
Hroro: 54 112 59

5.2. Coep:xkaHue TUCHHUILTUHBI «JJIeMEHTAPHBII KYypC XUMHI

1. BBenenue

XUMHUA KaKk CHUCTEMa 3HAHUM O BEIIECTBAX M MX MPEBPALLICHUAX. Teoprst U SKCIEPUMEHT
B XuMuH. Pa3nuunbple ypoBHM XuMudeckoil Teopuu. HMubopmanmonusle cuctemsl. Cucrema
IPUOPUTETOB B pa3BUTUU XUMUU. OCHOBHBIE ITPOOJIEMbI COBPEMEHHON HEOPTaHUYECKOW XUMUU.
Pycckas HOMeHKJIaTypa HEOPraHMYECKUX COEAMHEHUHN (KHCIOpPOJ, OKHCEN, TMAPOOKUCH, BOJA,
1IeJI0Yb, MEPEKUCh BOJOPOJAA, CEPHOKUCIBIA, XJOPUCTBIA © T.JA.). MexayHapoaHas
HOMEHKJIaTypa. XHUMHUSI U SKOJIOTHSL.

OcHOBHbIE TIOHATHA U 3aKOHBl XMMHUU. ATOMHas €JUHHUIIA MacChl. ATOMHas U
MoJIeKyJIsspHas Maccbl. Moiib. MonbHast macca. BaneHTHOCTh. CTEneHb OKUCIEHUS. DKBUBAJICHT.
MounbHas Macca 3kBuBajieHTa. OmpeneneHus XUMUYECKOr0 SKBUBAJIEHTA 3JIEMEHTA, KUCIIOTHI,
TUAPOKCHAA, CcoJH, OKcuaa. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE SKBHUBAJICHTHL. 3aKOH
CTEXUOMETPUU. 3aKOH IKBUBAJICHTOB.

CriocoObI BEIpayKEHUSI KOHIICHTPAIIMH PACTBOPOB.

2. Crtpoenue atoma. PazBuTtne mpeacrasiieHuii o ctpoeHnu atoma. KBantoso-
MeXaHH4YecKas MoJeb.

AtoM — kKak cioxHas cucrema. CrnoxxkHas cTpykTypa siapa. [IpoTOHBI MU HEHTPOHBI.
IIpOTOHHO-HENTPOHHAS TEOPHS CTPOEHUS sAIpa.

JIBolicTBEHHas mpupoja dJeKTpoHa. Macca u 3apsij 2JIEKTpOHOB. BOJIHOBBIE CBOMCTBA
anekTpoHoB. CooTHoleHue HeompeneiaeHHocTH I'elizenOepra. Ilonstue opOurtanu. BomHoBas
dbyHkus u BomHoBoe ypaBHeHue lllpenunrepa. PamuanbHas u opOuTaNbHAs COCTaBJISIOIIHE
BOJIHOBOUM (DYHKIIMH.

KBanrtoBbie uncna. CTpykTypa 2JIeKTpPOHHBIX 0005104uek. KBaHTOBBIE YPOBHH, KBAHTOBBIC
noaypoBHu, s-, p-, O-, f- aromusle opOutamu. IlpaBuno KieukoBckoro. PeanmbHbie
pacnoioKeHUs1 ypOBHEN U MOAYPOBHEHN B aTOME.

OCHOBHBIE TIPUHIIMITBI PAcHpenesieHUs JJICKTPOHOB B aTOME: TPHUHIIUI HAWMEHBIICH
sHepruu, npuHun [laynu u npasumno ['yHna.

N3o0pakeHune 37IeKTPOHHOM CTPYKTYpPBI aTOMa MPH MMOMOIIH JIEKTPOHHBIX (HOpMYIT U
KBAaHTOBBIX SY€EK. DHEPreTUUECKUE AUArpPaMMbl MHOTOAJIEKTPOHHBIX aTOMOB.

3. XuMnueckas CBf3b

[Tonatue xumuyeckoi cBs3u. KpuBble M3MEHEHMS >HEpPrUu NMpH OOpa30BaHUM CBS3U.
ITpupona xumuueckoi cBsi3u. KonnuecTBeHHbIE XapaKTEpUCTUKH CBA3U. Tun cBs3u. BaneHTHBIE
U MEXMOJIEKYJISIPHBIC CBS3H.

KoBanentHas cBsa3b. JIBa Meroma oOOBSICHEHHS KOBaJeHTHOW CBs3H. (OCHOBHBIC
1oJIo’keHUs1 Merona BaneHTHBIX cBszeil (BC). IlonspHocTh cBs3u. HemomnsipHble U nossipHble
MOJIEKYJNBI. J[MITONBHBIA MOMEHT M XapaKTEPUCTUKH CTEIEHU MOJSIPHOCTU CBA3M. THIIBI
ruOpuIu3aii aTOMHBIX OpOuTaell, HarpaBIEHHOCTh XMMHYECKOH CBSI3M, I'€OMETpHUYECKas




KOHpHUrypanus MOJeKyld. ©- U 7n- cBa3u. OnuHapHble, [BOWHBIE U TPOHHBIC CBA3M.
HenacpliaeMocTh CBSI3U. DHEPTUS CBS3H.

OCHOBHBIE TIOJIOKEHUSI METOJa MOJIEKYISIpHBIX opoOutaneii (MMO). Cas3biBaromue,
Pa3pHIXJIAIONIMNE M HECBSI3BIBAIOIINE MOJICKYJISIPHbIE OpOUTaNM; G- U T- MOJEKYJsSpHbIE
opbutanu. CxeMbl MOJEKYJISPHBIX OpOUTaJIell IByXaTOMHBIX T'OMOSIEPHBIX, T€TEPOSIEPHBIX U
MHOT0aTOMHBIX MoJiekyll. [Topsnok cBsizu. MaruutHele cBoiicTBa MoJieKkys. CpaBHEHHE METOJIOB
BC u MMO.

HNonnas cBs3p. Kputepuii oOpa3oBaHMs HWOHHOW CBsi3u. HeHachIaeMoCTh CBSI3H.
Kpucrannnueckoe cocTosiHME HOHHBIX cOeAMHEHUI. HeHanpaBiaeHHOCTh CBSI3U. DHEprus CBS3H.

MesxmornexynsipHble cBsi3u. BogopoaHas cBsi3b.

4, Ilepuoauyeckuii 3aKk0H W mNepuoguvYecKass cucrema »3jaemenros JI.HM.
MennaeaeeBa

[lonckn  OCHOBBI  KJIACCH(PMKAIMKM  XUMHUYECKUX  DJIEMEHTOB  JI0  OTKPBITHSA
MEPUOANYECKOT0 3aKOHA.

Tpu stama padotsr .M. MenneneeBa B 00JaCTH CHCTEMATHKHA XUMHYECKHX JJIEMEHTOB.
DopMynUpOBKa NEPUOAMUYECKOTO 3akoHa. Co3MaHHME MEePUOJUYECKON CHCTEMBI AJIEMEHTOB.
Jlormueckuie BbIBO/IBI U3 IEPUOANUYECKOTO 3aKOHA U IEPUOIUUYECKON CUCTEMBI JIEMEHTOB.

CoBpemenHas ¢GopMylIHUpoBKa Mepuoaudeckoro 3akoHa. CTpyKTypa COBPEMEHHOMN
NIEPUOIUYECKON CUCTEMBI AJIEMEHTOB. KOpOTKONEpHOAHBIM M JJIMHHONEPUOIHBIA BapHAHTHI
nepuoanydeckoit cucremsl. I[lepuon. I'pynma. Jlenenue rpynmbsl Ha MOATPYNIBL. TUIUYECKHE
AJIEMEHTBI, IOJIHbIE aHAJIOTH.

S-, p-, d-, f- anemenTsl. BHYTpeHHSA ¥ BTOPHYHAS TIEPHOANIHOCTb.

3aKOHOMEPHOCTH M3MEHEHHSI OCHOBHBIX XapaKTEPUCTHUK aTOMOB MO MEPHOJIAM H
rpynnaM. Paauycel aTOMOB M HOHOB, 3HEPIrUsl MOHW3ALHUH, CPOJACTBO K 3JIEKTPOHY,
AIEKTPOOTPULIATEIBHOCTD: U3MEHEHUS ITUX XAapaKTEPUCTUK I10 MEPUOJaM U TpYyIIIaM.
3aKOHOMEPHOCTH U3MEHEHUSI BAJICHTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
DJIEMEHTOB U CBOMCTB OJHOTHUITHBIX COCTUHECHUH.

BaneHTHBIC 37I€KTPOHBI 1 MHOTOOOPa3Ke BAJICHTHBIX COCTOSIHUN aTOMOB S-, pP-, d-,
f- anemenToB.

S. CTpoeHne KOMIJIEKCHBIX COeIMHEeHMIt

Koopaunammonnass teopusi BepHepa kak mepBas ynadHas IONBITKA TEOPETUYECKOTO
o0bsicHeHus1  cTpoeHus  KoMIiuleKcHbIX — coeauHeHuil  (KC).  OcHOBHbBIE  MOJOXKEHUS
KOOPJMHAIIMOHHOM TEOpHUM: IIEHTPAIbHBI aTOM M JINTaH/bl, BHEIIHSS UM BHYTPEHHsA cdepa,
KOOP/IMHAIIMOHHOE YHUCIIO, SIAPO KOMIUIEKCA, €ro 3apsiJl, IIaBHas ¥ M0O0YHAs BaJICHTHOCTH

[Ipupona xumuueckont cBa3u B KC. Coderanue aleKTpOCTaTHYECKOrO0 M KOBAJIEHTHOTO
B3aMMOJEMCTBHUS LIEHTPAJIBLHOIO aTroma (WM HMOHA) ¢ Jura"aaMmu. [loHatme o kucnorax u
OCHOBaHUsX JIprouca.

Pone KC B mpupoze (pepmeHTsI, XI10podus1, reMorioonH, KOMIUIEKCHbBIE COSAMHEHUS
MHUKpO3JIEMEHTOB B NMMUTAaHUM pAacTeHM, jiekapcTBa U siabl). Mcnons3oBanne KC B TexHonoruwy,
CEJIbCKOM XO3UCTBE U MEIUIIMHE (pa3elieHue U OYUCTKA CMecei HEOPraHMYECKUX COEeTUHEH,
060pbba ¢ XJIOPO30M pacTeHUil, MPOTUBOOITYXOJIEBOE AEHCTBHE KOMILJIEKCOB TUIATUHBI U JPYTUX
aneMeHToB). Jleryune KC u uX posb B HEOPraHMYECKOM CHUHTE3€ (TOHKHE IIJICHKH,

reTepOCTPYKTYPHI).

6. Hauana xuMn4yeckoii TepMOAUHAMMKHA

XUMUYECKHE TIPOIECChl Ha MHUKPO - M MakKpOypOBHSIX. BaxHelmume mpu3HAKU
XUMHNYCCKUX HpeBpaH_[eHHfI. IlondaTne 0 XUMHUECKHUX npeBpaliCHus B H€06BI‘IHBIX YCIIOBHUSAX:
MJ1a3MOXUMUS, 3BYKO- U MEXAaHOXUMHUS, KPUOXUMHUS, Jla3epHasi XUMUSL.



OCHOBHbBIE TOHSTHSI XMMUYECKOW TEPMOJMHAMHUKU: CHUCTEMA, MapaMETpbl COCTOSHUSA,
paborta, 3Heprus, TemoTa.

BHyTpeHHSS SHEprusi, 1 €e W3MEHEHHE NPH XUMHUYECKUX U (Pa30BBIX MPEBPALICHHSIX.
[lepBoe Hauano TEePMOAMHAMHUKU. OHTAIbIUS OOpa30OBaHUA XUMHUYECKUX COEAMHEHUH.
CranpmaptHoe cocrosiHue. CraHpmapTHble OSHTaIbNHM oOpa3oBaHus. TeruoBeie APQEKTH
XUMHUUYECKHMX peakuui. TepMOXMMHYECKHE pacdyeThl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
Mudeckue Lukibl. TemnoemkocTs. TeMieparypHas 3aBUCUMOCTb TEINIOEMKOCTH M SHTAJIBIINU.
VYpasuenue Kupxroda. DHEprus XuMUUECKON CBSI3H.

Bropoii 3ak0OH TepMOJMHAMUKHU. DHTPOIUA. 3aBUCUMOCTb SHTPOIHUHU OT TEMIIEPATYpBHI.
CranpaptHas sHTponus. l3meHeHue »HTponuu IpHU (a3oBbIX IMEpPexojax U XHUMHUYECKHX
peakuusax. Dueprusi [mb6ca u oueprus [enpmrombua. Kpurtepuii camMornpou3BOIBHOTO
IIPOTEKaHUs MPOLECCOB. XUMHUYECKUN MMOTEHIMAI, 3aBUCUMOCTh XMMUYECKOIO MOTEHIMANIa OT
KOHLEHTpAlluu, JaBJICHHUS pEarcHTOB. YCJIOBME XMMHMUYECKOro paBHOBecus. M3orepma
XUMHUYECKON PEaKIMH.

KoHcTanTa XMMHMuYecKOro paBHOBECHs Kak Mepa INIyOMHBI IMPOTEKAHMsI IPOLIECCOB.
Hcnonp30BaHne 3HAYEHWM CTAHJAPTHOM DSHTAJIBIMM M DHTPONMM JJIS PAcyeTa KOHCTAHT
paBHOBECHS] XMMHUECKUX peakiuil. DakTopbl, BIAUSIONINE HA BEIMYMHY KOHCTAHThI PAaBHOBECHS.
TepMonuHaMHUUYECKUI BBIBOJ, 3aKOHA AEUCTBYOMX Macc. CIBUI XMMHYECKOIO PaBHOBECHUS.
ITpunnun Jle larense.

7. KuHeTHKAa M MeXaHU3M XHMHYECKHUX peaKIuid

CKOpoCTh XMMHMYECKOM pEaKIUH, €€ 3aBUCHUMOCTb OT IPUPOABI M KOHUEHTPALUU
pearenToB, TemmnepaTyphl. [lopsigok u MonekynspHocTh peakuuu. KoHcraHTa ckopocTH, ee
3aBUCUMOCTb OT TeMIIepaTypbl. YpaBHeHHE AppeHuyca. DHEprusi aKTUBALUU (JIeHCTBUTENIbHAS
u Kaxymascs). [lonsiTue o Teopuu aKTUBHBIX COYJApE€HUN, aKTUBUPOBAHHOM KOMILIEKCE B
TEOPUH AOCOJIIOTHBIX CKOPOCTEH peakuuu. MeXaHW3M M KHHETHKa pPeakidil B TOMOTCHHBIX U
rereporeHHbix cuctemax. llemnpie (H.H.CemenoB) wu konebGarenbusie (b.I1.benoycos,
A.M.KabotuHckuii) peakiuu. ['oMOreHHBI M TeTeporeHHbI Karanus. Ayrtokaranus. Kune-
THYECKUM BBIBOJ 3aKOHa JeWcTByromMX Macc. @DopmanbHas KUHETHKA, KUHETUYECKUE
ypaBHEHUs U1 OMHOCTOpOHHUX peakuuil I u Il mopsaxa.

WNuruburopsl n nuuruoupoanrie. OCOOEHHOCTH KMHETUKH ra30(a3HbIX, KUAKOPa3HBIX U
TBep0(a3HBIX peakuuil. MexaHn3Mbl peaklMii ¢ yuacTHEM OPraHUYECKUX COeTMHEHUH.

Xumunyeckoe paBHoBecue. OOpaTtuMble U HeoOpaTHMMble XHMHUYECKHE pEaKIUU.
CocTtosiHiEe paBHOBECHUS U MPUHIUI MUKPOCKOITMYECKOH oOpaTUMocTH peakiuu. Kunernueckuit
Y TEPMOJIMHAMUYECKUH MOAXO0Abl K ONIMCAHUI0 XUMHUUECKOTO PABHOBECHS.

KoHcTanTa XMMHMUYECKOTO paBHOBECHsS U pa3lIMuHble crocoObl ee BbIpakeHus. CBs3b
KOHCTaHTBhl XMMHYECKOIO paBHOBECHS CO CTaHAApTHBIM H3MEHeHHeM »Hepruu ['ubdbca.
CMmenieHne XuMHYeCKOro paBHOBECHS ITpU U3MeHeHuH ycioBuil. [Ipunnun Jle HlaTense.

Bnusinue cpenpl Ha mpoTekaHWe XUMHUYecKuX peakiui. OcobeHHOCTH Ta30(a3HbIX,
KHUJIKO(DaA3HBIX, TBepAOGa3HbIX peakiuil. Poib SHTaNbNMIHOTO M SHTPONMMUHOTO (AKTOPOB B
oTpezieNIieHuH HalpaBJeHHs Mpoliecca.

8. PacTBOpHBI

PactBopbl kuakue (BOOHBIE W HEBOJHBIE), TBepAble M ra3zoo0pasHble. CrocoObl
BBIPQKEHUS KOHIIGHTPALMM PACTBOPOB: MaccoBas 0N, MOJISIPHOCTb, HOPMAJIbHOCTb,
MOJISUTBHOCTh, ~ MOJISIpHast — Jo7isl. BimsHWE Ha  pacTBOPUMOCTh DHEPTUH  CTPYKTYPHI
KPUCTANIMYECKOTO  BEIECTBAa W BHEPrUM  COJIbBAaTallMM. PacTBOpbI  HACBILICHHBIE,
HEHACBHIIICHHbIE M, KOHIEHTPHPOBAHHbIC M pa30aBiieHHbIC. 3aBHCHMOCTh PACTBOPHUMOCTH OT
Temreparypbl. PacTBOpHI HiealIbHBIE U pealibHBIE.

PactBop kak ¢asa mepemeHHoro cocraBa. [loHsTne o (a3oBBIX JgUarpamMmax,
KOMITIOHEeHTaX, (a3ax, cremeHsx cBoOonel. IlpaBuno a3 I'mbOca. dazoBble AHarpaMmbl



OJIHOKOMIIOHEHTHBIX CHCTEM Ha IpUMEpPE AuarpamMmbl COCTOSHUN BOAbl. OCHOBHBIE THIIbI
($a30BbIX AUarpaMM JIBYXKOMIIOHEHTHBIX CHUCTEM: CHUCTEMbI C HEOTPAaHMYEHHOM pPacTBOPUMO-
CTbIO, 3BTEKTHYECKHE CUCTEMBI, CHUCTEMBbI, BKJIIOYAIOIINE KOHIPYSHTHO M HHIOHIPY3HTHO
IJIaBALIMECS XUMUYECKHUE COENMHEHUS. TpUaHT YN CIOKHBIX CUCTEM.

[ToHsiTHE O KOJUIOUIHBIX PaCTBOpax.

KomnuraruHsle cBOWCTBA paCTBOPOB HE 3JIEKTPOJIUTOB U 3JIEKTPOJIUTOB. [[aBneHue napa
OuHapHBIX pacTBOpoB. 3akoHbl Payms. Kpuockomus u  30y/UIMOCKONUS KaK  METOJbI
ompeneneHuss MOJSIpHbBIX Macc. OCMOC M OCMOTHYECKOE [aBJIE€HHWE B HEOPraHUYECKUX U
Ouonornyeckux cucremax. 3akoHsl Payns u Bant ['odda ans pacTBOpoB HE AIIEKTPOIUTOB U
ANEeKTpoNUTOB. M30TOHNMYecKnii K03 PULneHT.

IIpouecc 3amep3anust BOABI U BOJHBIX pacTBOpoB. Kpuornapar u kpuoruapaTHasi TOUKa.
BriBeTpuBanue KpuUCTaIOTUAPATOB cojieil. PacmibiBanre 00€3BOKEHHBIX COJIEH BO BIIAKHOM
aTMocdepe.

Onexrponutuueckas auccouuanus (C.Appenuyc). CunbHble U cla0ble AIEKTPOJIUTHI.
Crenenp U KOHCTaHTa Juccouuanuu. PakTophl, BIUAIOIINE HA CTENEHb 3JIEKTPOIUTHUECKOMN
auccormanuu. Kaxyiascss cTeneHb AUCCOLMALMM CHIJIBHBIX 3JIEKTPONMTOB. [luccornmanus
c1a0bbIX JIEKTPOIUTOB. 3aKOH pa3BeneHust OCTBaIbaA.

Boma xak Baxseimmii pactBopurenb. KoHcranTa aucconuanuu  Boabl. MoHHOe
pou3BeieHue Boibl. BoopoiHbIi okaszares.

I'maponus u conbBonu3 conell. Koncranta paBHOBeCUsl peakuu rugpoiusa. PakTopsl,
BJIMSIIOLIME HA PaBHOBECHUE PEAKIUI TUApPOIIN3a.

[Ipou3BeneHne pacTBOPUMOCTH IJIOXO PACTBOPUMBIX CHIIBHBIX AJIEKTPOJUTOB. Y CIOBUS
OCAKIECHMS U PACTBOPEHUS OCAJKOB.

OcCHOBHBIE TOJIOKEHUSI TPOTONMTHYECKOW Teopun bpencrena-Jloypu. ComnpsikeHHbIE
KHUCIIOTHI M OCHOBaHUA. KOHCTaHTa NMPOTONUTUYECKOTO PaBHOBECUS KaK XapaKTEPUCTHKA CHJIbI
KHCJIOTBI 1 OCHOBAHUS.

9. JJ1eKTPOXUMHUYECKHEe CBOIICTBA PAaCTBOPOB

ConpspbkeHHbIE  OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE Tapbl. [loHATHE O JBOMHOM
NIEKTPUYECKOM  CJI0€. OJIEKTPOJbl, TalbBaHWYECKass sS4elKa. OJEKTPOAHBIM MOTEHIUAII.
CranpapTHbBIM 27E€KTpOAHBIM moTeHIMan. Psn HampspkeHuidl. OrmpeseneHue HamnpaBiIeHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. YpaBHeHnne HepHcra. Jlmarpammsr Jlatumepa.
[TonsTHE O AMAarpaMMax OKHCIUTEIbHBIX COCTOSIHUN (iMarpaMMbl «BOJIbT-IKBUBAJIEHT - CTETNEHb
OKHCIICHMs»). 3aBHUCHUMOCTb 3JEKTPOJHOro moTeHuuana ot pH cpensl. Duektponus,

ANEKTPOXUMHUYECKHE HCTOYHUKH SHEPTUH, KOPPO3US KAK HIEKTPOXUMHUUYECKHI MPOLECC.

6. ObPASOBATEJ/IBHBIE TEXHOJIOT'MA

[Ipy wW3y4eHHH TEOPETHYECKOro Kypca Ha JEeKUUSAX IPeaycMaTpUBAETCs 3aJ0KEHHE
MarepHaia B BUJe rnpeseHTauuu. OTaeabHbIe JEKIUH N3araloTcs 1Mo NpooieMHON TEXHOJIOTHH.

Ha nexmusx ucronb3yroTcs B KauecTBE JEMOHCTpallMOHHOTO MaTepuana [lepuonnyeckas
cucrema anemenToB JI. 1. MenneneeBa u psi JpyTrux CpaBOYHBIX TaOMIHUII.

[Tpy m3ydeHUM CBOMCTB OTJENBHBIX XUMHUYECKUX COCIUHEHMH U XUMHUYECKUX MPOLECCOB
npeaycMaTpuBaeTCsl MOCTAaHOBKA JIEKIIMOHHBIX JEMOHCTPALMOHHBIX OIBITOB.

Hekoropele  pas3zmensl  TEOPETHYECKOTO Kypca  HM3Y4aloTCs C  HCIOJIb30BaHUEM
oTeperKarolieil CaMOCTOSTEIbHONW pabOThl: CTYACHTHI MOJIYYaloT 3aJaHHus HAa O3HAKOMJICHHE C
HOBBIM MaTEpUaAJIOM JI0 €r0 M3JI0KEHUS Ha JIEKLHUSAX.



Ilepen ouepenHOM JEKLMHU, KAaK IPAaBWIO, MNPAKTUKYIOTCA <JIETYYKH» IO MaTephaily
npeaplayIiel JeKIUU. ODTO IMO3BOJIAET ONPENENINUTh CTENEHb YCBOCHMS M3JI0)KEHHOI'O paHee
Mmarepuana. J[ns Oonee OCHOBaTENbHOH OIEHKHM YCBOSIEMOCTH TEOPETHYECKOrOo MaTepuana
CTYACHTAaMHM MCIIOJIb3YIOTCSI TECThl, a TakKe TpPaAULMOHHbIE IMCbMEHHbIE U YCTHBIE
KOHTPOJIbHBIE MEPONPUATHUS (KOJIJIOKBUYMBI, KOHTPOJIbHBIE PaOOTHI).

6. NIEPEYEHb YYEBHO-METOANYECKOI'O OBECITEYHEHUS 1)1
CAMOCTOSTEJBHON PABOTBI OBYYAIOIINXCA MO JUCITUTIINHE

JIEKIIMOHHBIC 3aHATHUS IIPOBOIATCHA 1 pas3 HSOCIIO B 00beMe 2 4acoB U 4 Jacos MPAKTHYCCKUX 3aHSATHHI B
IIEPBOM  CEMECTPE. Ilocne oxoH4aHUS N3Yy4YCHUSA Ka)XJIOH TEMBI CTYACHTBI NPOXOIAT TECTHPOBAHHC,

cobeceoBaHue, BEITIOIHIIOT KOHTPOJIbHEBIE PAaOOTHI.
7.1. IlepedeHb-y4eOHO-METOANYECKOTO O0ECTICUSHHUS ISl O0YHAIOLIMXCS TI0 AUCIUTLTHHE:

1. AxwmetoB H. C. Obmas n Heopranudeckast XuMusi: yaeOHuk s By3os/H. C.
AxmetoB. — M.: Beicm. mik., 2012. — 743 c.

2. I'munka H.JL. O6mas xumus. — M.:Uurterpan-Ilpecc, 2010. — 727 c.

3. I'munka H.JIL. 3agaun u ynpaxsaenus o odment xumuu. — JI.: Xumus, 2011.

7.2. YkazaHus 175t 00y4aroniuxcs 10 OCBOCHHIO TUCITUTUTHHBI
Tadauuna 7.1.

CoaepsxkaHue caMOCTOATEIBLHOM PadOThI 00y4AIOIINXCH

Homep| Temvi/6onpocui, 6vinocumbie Ha camocmosmensvhoe uzy- | Koa-6o | @opmer pabomel
Henue 4acos
pazoern
1. Benenne. OcHOBHBIC TOHSTHS U 3aKOHBI XHUMHHL. 6 cobecenoBaHue,
TECTOBBIN
KOHTpPOJIb
2. |CtpoeHue aToma 6 co0eceoBaHue,
TECTOBBIN
3 XuMuuyeckas CBI3b 6 CobecenoBanue,
' TECTOBBIM KOH-
TPOJIb
4, o
[lepuonnueckuii 3aKOH M TICPUOJHMYUECKAs CHUCTeMa 6 CobecenoBanne,
TECTOBBII KOH-
XUMH4YeCKUX d1eMeHToB J[.M.Menneneesa TPOIIb
5 CtpoeHue KOMITJIEKCHBIX COSTUHEHUN 8 cobeceoBaHue,
' TECTOBBIM KOH-
TPOJIb




Hauana xumMu4eckoi TepMOJMHAMUKHI 8 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

KuHeTnka 1 MEXaHU3M XUMUYECKOW peaKkuu 8 cobecenoBaHue,
TECTOBBII
KOHTPOJIb

PactBopbI 8 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

DJIEKTPOXMMHUYECKUE CBOMCTBA PACTBOPOB 8 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JUIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

Tema:

1.

10.

11.

12.

NMPOMEXYTOYHOM ATTECTAIUA
Bonpocul ona cobecedosanusn
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHHID)

Kakue OunapHbIe COSTMHEHUS HA3bIBAIOT OKCUAAMHU? YKaKHUTE BO3MOXKHBIE CIIOCOOBI UX
MOJIyYEHHUSI.

Ha yem ocHOBaHa knaccuduKalys OKCHI0B Ha: a) HecolieoOpa3yollre U coaeodpa-
3yro1ue; 0) KUCIOTHBIE, OCHOBHBIE U MPOSIBISIONINE KHCIOTHO-OCHOBHYIO
JBoicTBeHHOCTH? Kakue peakiuu XxapakTepHbl sl OKCUI0B KaXKI0M U3 3TUX TpyII?
[IpuBenuTe mpuMepsl OKCUOB, KOTOPBIE MPU B3aUMOACHCTBUH C BOJAOW 00pa3yroT JIBe
kucnothl. Kak B3aumozpeiictBytot ¢ pactBopoMm Ca(OH); okcuabt N2Os, NoO3 1 NO,?

B ueM nposiBisieTcst KMCIIOTHAs! MPUPOJA TEX OKCUIOB, KOTOPHIE C BOJIOM HEMOCPEICT-
BEHHO HE B3aUMOJICHCTBYIOT?

HazoBuTe 0OCHOBHBIE OKCH/IBI, HETIOCPEACTBEHHO B3aMOEHCTBYIOLIME ¢ Bojou. Ha-
MULIUTE YPAaBHEHUSI COOTBETCTBYIOLIUX PEAKIUH.

Kaxkue o xapakrepy okCuabl 00pa3yroT HEMETAILIbI U METAJIJIBI B PA3HBIX CTEIEHIX
okucienusa? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Crz03, CrO:s.

VY KaKkoro u3 ABYX OKCHJIOB OCHOBHBIE CBOWCTBA BhIpaXkeHbI cuibHee: FEO mmm Fe,Og;
SnO wmm SnOy; ZnO umu CdO; SnO umm PO; BbO niu CaO; As,O3 mim Bi,O3?

B kakux ciayuasx aBa OKCHAa MOTYT B3aUMOJICHCTBOBATh APYT C IPYTOM M KaKHe CO-
€AMHEHUS TIPH 3TOM 00pazyrorcs?

Kakue okcupl 1 Ha KaKOM OCHOBaHHH MOTYT ObITh OTHECEHBI TAKXKE U K KJIACCy COeit?
[IpuBenuTE COOTBETCTBYIONINE IPUMEPHI.

dopmynamMu KaKuX cOJle MOXKET OBITh ()OpPMaTbHO BBIPAXKEH COCTAB TAKMX MUHEPAJIOB,
KaK IIMUHENH, TAyCMaHUT, MarHeTuT? K kakoMy Kjaccy cieyeT OTHECTH 3TH
coeuHEeHns?

Kax momyunts okcuasr CuO, CO2, SO2, P2Os, Fe;03, MgO 13 poCThIX U CIIOKHBIX
BEIIeCTB?

[TomyduTe MO BA OKCHIA U3 PA3TMYHBIX MCXOJHBIX BEUIECTB: a) KUCIIOT, 0) OCHOBAHHUI,
B) COJIEH.




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Tema:

Kaxkoit okcui MOKHO TIOMYYUTh U3 KaXKI0W KUCIOTHI crenyroriero psaga: HCIOy,
H2M004, HzCF207?

Kak mony4unth okcuj IIMHKA U3: a) MeTaiuia, 0) muaepanoB ranmes ZNCO3 u HTUHKOBOM
obManku ZnS?

UYepes kakoi MPOMEKYTOUHBIN ITPOIYKT, JIETKO pa3ilararolUiCs [P HAarPEBaHUH,
MO>KHO MOJYYUTh OKCUJ MeTasuia u3 ero conu? Ilokaxkure 310 Ha puUMepax:
FeCl3—Fe;03; A1(CH3COO)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO 117151
OJIHOTO U TOTO K€ JIEMEHTa U3 OJIHOTO OKCHJIA TIOJTYYHUTh JIPYTOM.

Kakue conu Ha3zbiBaroT rugpokcoconamMu? Kak ux MOKHO MONTY4YHUTh, €CJIA UCXOTHBIM
BEIIIECTBOM SIBJISICTCS TUAPOKCHUT WK coJib, Haripumep MN(OH), u Fe,(S04)3?
Hanummure rpaguyueckue popmyisl: rugpokcodpomuaa mapranua (11);
THJIPOKCOKapOOHATa MarHUs; THPOKCOHUTpATA aTFOMHHUS; TpUTHIAPOKcodocdara
KaJIbIIHS.

B yem rupokcocoay mposiBISIFOT CXOJICTBO: C OCHOBaHUSIMH, ¢ coisiMu? [lokaxkute 310
YPaBHEHUSMH COOTBETCTBYIOIIMX PEAKIIHIA.

[IpuBeauTe mpuMepsl TEMEHTOB, KOTOPbIE BMECTO THIPOKCOCOIIEH 00pa3yr0T OKCOCOIH.
3a cyer yero 3To npoucxoaut? Hanumure rpadudeckue Gopmymsl: Xaopuia
okcocypbeMbI(I1]); cynbdaTa okcoTuTana; Xjaopuaa IMOKCOypaHa.

[TpuBenuTe NpUMeEp KUCIOT, OCHOBAHUN M COJICH, U3 KOTOPBIX HENbB3sI MOyYUTh THAPO- U
THJIPOKCOCOJIH.

Kak MOKHO OCYIIIECTBHUTH CIEIYIOUINE MEPEXOAbI B MPSIMOM M 0OpaTHOM HaIPaBICHHH:
KHCJIOTa —THJIPOCOIb —CPETHSIS COJIb —TUIPOKCOCOIb — THAPOKCHIA OKCHT?
Hanummre ypaBHeHHs peaklnii, KOTOpbIE MOCIEI0BaTENLHO MPOTEKAIOT MPH MOCTe-
nenHoM nobasnenun: 8) NaOH k pactBopy ruapocynbgara HHHKA; 0) KHCIOTHI K
pacTBOpy aTrOMUHATA KaJUs.

Kakumu aBymst crioco6aMy MOXHO MOTYYUTh: a) CyIb(QU METU U3 METALITMYECKON
Meu; 0) XJIOpHU ATFOMUHUS U3 METAITTHYECKOTO ATFOMUHUS?

Hanwmmre ypaBHeHHs peaklnid, IPH MOMOIIN KOTOPBIX TIEPEUNCIICHHBIE HIKE COJTN
MoryT ObITh niepeBesieHbl B cpeaaue: (CUOH),SO4, Ca(HCO3),, [AI(OH);]2SO4,
Crz(OH)4SO4.

«Ctpoenue aTroma. [leprnoanyeckuii 3aK0H ¥ MEPUOINYECKAS CHCTEMA XUMUYECKHUX
jemeHToB /.. MeHnaeneeBay

Uro Ha3bIBAIOT MPUHLUIIOM HEONPEAEICHHOCTH U COOTHOLICHUEM HEONPEAECICHHOCTH?
[TprMeHNMO JI IOHSATHE TPAeKTOPUH JIBHKEHUS K MUKpoudacTuiam? Yem 370 ompene-
JSIETCSL M KAKOE TIOHSITHE €ro 3aMEHSET?

3 . HeonpeneneHHOCTh MOJIOKEHUS JIEKTPOHA PaBHA:

a) 101w 0) 1 cm. Kakoii Oyzer mpu 5TOM HEONPEIeIEHHOCTh B UMITYJIBCE U
CKOopocTH?

Heomnpe/ieIeHHOCTb B CKOPOCTH 3MIeKTpoHa pasHa 10° cm/c. HaiiauTe cooTBETCTBYIONTYIO
HEOIPEEICHHOCTD B MTOJIOKEHUU AJIEKTPOHA.

[TorpentHocTh B ONpeIeNeHNH MOJI0XKEHUS 3JeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 M.
Kakoii Oyaer mpu 3TOM MOTrpemHoCTh B ONpeaesieHu ckopoctu? Jlist BToporo ciydas
cpaBHUTE AV, BEIp2XKCHHYIO B KM/C, CO CKOPOCTBIO JIBIDKEHHSI AJIEKTPOHA T10 TIEPBOM
op6ute bopa.



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

19.

20.

21.

22.

CKOpOCTh ABMIKEHUS AJICKTPOHA 10 TIEPBOM O0pOBCKOi opouTe paBHa 2187 km/c. Ecnn
MOTPEIIHOCTD B ONPEIEIIEHUH CKOPOCTH paBHA | KM/C, TO KaKoi Oy/eT MpH 3TOM
HOTPELIHOCTD B OIPEAEIEHNN KOOpAUHATHI? CpaBHUTE €€ CO 3HAUEHHUEM pajnyca
OpOUTBHL.

CBeT UMeeT IBOMCTBEHHYIO IPUPOLY, IIOATOMY dHEPTHUsi (POTOHA MOXKET OBITh BHIpAKEHA
JIByMsl ypaBHeHHUsMU: E=hv u E=mc’. Haiinute otcroza B3auMOCBsI3b MEXKY JJIMHON
BOJIHBI, CKOPOCTBIO cBeTa U Maccoil porona. [lonyunre ypaBuenue ne bpoiins, 3ameHUB
dboToH Mo00i Mukpodactuiieil. [louemy KOpIycKyIsIpHO-BOJTHOBOM JTyan3M CBOWCTBEH
TOJILKO MUKpOYaCTHIIaM?

Kakoe skcriepuMeHTanbHOE OATBEP:KICHUE HalllJla TUIIoTe3a J1e bpoiiis o BOIIHOBBIX
CBOICTBaX MUKpPOYACTHIL]?

Yemy paBHa AeOpoilyieBCKast JTMHA BOJHBI AJIEKTPOHA, IBHXKYILETOCS CO CKOPOCTBIO: &)
6-10° m/c; 6) 2187 km/c?

UYemy paBHa Macca GpoToHa KpacHOTo cBeTa (X=648 um)? CpaBHUTE ee ¢ MacCor
snexpona (9,11:102% ).

Uemy paBeH uMiynsc ¢poToHa ams cBeta ¢ A=485 Hm?

Oneprus poToHa paBHa 5 10" JIx. Haiture JUIMHY BOJIHBI 3TOTO U3iyuyeHus. Yemy
PaBHBI JUIMHA BOJIHBI, Macca U UMITYJIbC U1l pOTOHA ¢ 3Heprueit 6,7 rB?

Ecnu aTtom renus umeet suepruto 0,04 3B (3HEprus TemioBoro IBUKEHUS NpU KOM-
HATHOH TeMmIeparype), TO Kakoi OyIeT COOTBETCTBEHHO JeOpOiiIeBCKast JJIMHA BOIHBI?
Urto Ha3pIBatoT sHEpruel nonusanun? Kakas BeMunHa UMEET ¢ HeW OJIMHAKOBOE M-
clI0BO€ 3HaueHne? B KakuX eUHMIIAX OHU U3MEPSIOTCS?

YeMy paBHO YHCIIO BCEX BO3MOYKHBIX MOHU3AIIMOHHBIX IOTEHIIMAJIOB I JAHHOI'O aTOMa
U YTO SIBJISIETCS MPUYMHON yBETMUEHUS UX 3HaueHui B psany: 11<Ix<ls...?

Kak 3aBucuT BenMunHa MOHU3ALMOHHOIO TOTEHLIMANA OT 3HAUYEHUs JJIs AJIEKTPOHA
IJIABHOTO KBAHTOBOI'O YMCJIA M YEM 3Ta 3aBUCUMOCTh 00yCIIOBIIEeHA?

Kax M0»HO 1Mo 3KCriepuMeHTaIbHO HalIEHHBIM HOHU3A[MOHHBIM ITOTEHIHAIaM yC-
TAHOBUTH HAJIMYHUE B aTOME JIEKTPOHHBIX CJIOEB U YUCIIO 3JIEKTPOHOB, KOTOPbIE OHU
conepkat? [lokaxkure 3TO, MOIB3YICH 3HAUCHUSIMH dTUX BETWMYUH 111 Oeprust: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kak 1oyKHBI 0TIIMYaThCS IPYT OT Apyra MOHW3allMOHHBIE TOTEHLINAIBI aTOMOB: a)
HATpHs U XJIopa, 0) Kajaus U KPUIITOHA, B) Oepruuius u 6apus?

Uto Ha3bIBalOT CPOJICTBOM aTOMa K 3JIEKTPOHY? {715 KaKUX 3JIEMEHTOB 3Ta BEIMYMHA
uMeeT HauOoJIbIlee MOJIOKUTEIbHOE 3HAYeHUE U JUISl KAaKUX OTPHUIIaTeIbHOE 3HaUeHHe?
Kakmue skcriepuMeHTalIbHbIE JaHHBIE YKAa3bIBAIOT HA HEBO3MOXKHOCTh CYIIIECTBOBAHHUS
MHOT03apsITHBIX TPOCTHIX HOHOB?

Kaxko#t BEIBOJ MOXHO cZI€JaTh O CBOMCTBAX 3JEMEHTA IO 3HAYEHUIO JUIsl HETO MOHU-
3allMOHHOTO MOTEHIIaa U CPOJACTBA K IJIEKTPOHY?

23. Yto Ha3bIBAIOT a0COTIOTHOM U OTHOCUTENBHOM AJIEKTPOOTpHIIaTeTbHOCThI0? Kak o

3HAUEHUIO ITON BEJIMYMHBI MO’KHO, CYAAUTH O HAIPABICHUH CMELICHMSI 2JIEKTPOHHOM
IUIOTHOCTH TIPU 00pa30BaHUU CBSI3EH?

24.Yto Ha3BIBAIOT CTENCHBIO OKUCIICHUS 3JIEMEHTa U YeMY paBHA UX 0OlIas cyMMa B

25

MOJIEKYJIE U HOHE?

. HpI/I BBICOKHMX WJIM HU3KUX 3HAUCHMIX CTEIICHb OKHUCIIEHUS 3JIEMEHTA MOXKET OBITh paBHa

3apsiy ero CBOOOHOTO TIPOCTOTO HOHA?



Tema:

«XHMHYecKasl CBA3L»

Memoo eanenmmnoix cxem.

1.

10.

11.

MoskeT 11 JUIMHA CBSI3U OBITH PAaBHOW CyMMeE PaInyCoOB JIBYX aTOMOB, KOTOpbIE €€ 00-
pasytor? [lokaxkute u 0ObSICHUTE Ha IpuMepe MosieKyIbl Hp, 3Has, uro 1/H/=0,0531M, a
d/H- H/=0,074uMm.

Breruucnure snepruto ¢ -cBsa3u C-C, ecnu ctangapTHas Termiota oopazoBanus C-H u3
ra3zo00pa3HbIX yriepojaa v Bojopoja paBHa -2815 kJ[>x/mMomb, a sneprus o-csizu C-H
paBHa - 411,3 k/[>x/Mob.

Oueprus aucconnanuu HJ pasna 298,4 kJ[>x/mMoas. MoxxHo i paznoxuts HIl Ha 3e-
MEHTBI TP 00JTy4EeHUU YIbTPa(UONIETOBBIM CBETOM A =2 100 M2 Kakyto sHepruto
HaJI0 3aTPATHUTh, YTOOBI PA3JIOKHUTH 5103 r HI?

Hoquy MaKCuMaJIbHas1 KOBAJICHTHOCTb (1)00(1)0[)3 MOJKET OBITH paBHOﬁ II5ITH, a Yy a30Ta
TaKO€ COCTOSAHHC OTCYTCTByeT?

B pamkax teopun BC 00bsICHUTD, TOUEMY y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUCHHUS pa3InyaroTcs Ha 27

JIJIs KaKuX 2JIEMEHTOB, HMEIOIINX 3JICKTPOHHBIC KOH(DHUTYpaITMi BHEIIIHETO CJIOS aTOMa
3s? p2 , 4s° p*, 5s° p°, 6s' p° xapakTepHbI epeMeHHast YETHAs ¥ [IepEeMEHHas HeuéTHas
BAJIEHTHOCTH?

Ha ocHOBaHWYM pa3HOCTH JEKTPOOTPHUIIATSIIEHOCTH aTOMOB JJIECMEHTOB YKKUTE, KaK
WU3MEHSETCS CTEeIEHb NOHHOCTHU cBs3H B coequuenusx HF, HCI, HBr, HJ?

PaccunTaiite 3¢ppexTrBHBIE 3apsiibl ATOMOB BOJOPOJA U XJI0pa, 00pa3yoNIMX KOBa-
JIEHTHYIO HOJIIPHYIO CBA3b, €CIIU 3y MONIEKYIBI HC1 paBen 3,410% KoM, a wmna
cesa3u H- C1 paBHa 1,2710™ m.

Kak  MOXHO OOBSICHHTB, UYTO aMMHAK ¥ TPUPTOPHUJI a30Ta, HMEIOIINE OTMHAKOBYIO TTH-
pamMuaaIbHy0 GOpMy U COAEpIKaIINe aTOMBI JJIEMEHTOB C IPUMEPHO OJHMHAKOBBIM
pa3ianyureM B DJIEKTPOOTPUIIATETHHOCTH, CYIIIECTBEHHO Pa3UYarOTCs 10 BETHYNHE
TUMONBbHBIX MOMEHTOB: [ (NH3)=0,49 » 10%° Kirm, (N Fg)=0,07-10'29 K- m?

Kak cornacoBarh Mayro NOJISpHOCTH cBsi3u B Mojekyie CO (1 = 3,33 10! Kim) co
3HaunTeNnbHBIM paznudreM B D0 C u O D0(C)=2,5; 50(0) = 3.5.

Jmuna cBsisu H-F pasna 0,092 uMm, a monspHOCTh coctasiser 45%. Haiinure W/H-F/.

. YCTaHOBHUTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOLUINX MOJIEKYI:

COS, COCl,, CF4, SiF¢”;
NHs;, NO,, PH?, PO,*;
st, SClz, SF4, SOze;
Cl,0, ClO;™ ClO, -, JOg”.



13. [lokaxuTe BIUSHHUE HETIOACIEHHBIX dJIeKTpoHHBIX nap /HII/ Ha dopmy monexkyn BrFs,
SF4, JCl 7, JFs. [Ipenckaxkute /3KBaTOpUAIbHOE WM aKcHallbHOE/ pacnoiioxenne HIT.

Memoo monexkyaapuulx opoumaei.

14. Kak Ha ocHOBe Teopun MO onpeenstoT KpaTHOCTb CBA3U MEXKIY ABYMsI aTOMaMu?
[TpuBenure mpuUMepHL.

15. Kak Teopust MO 00BsICHSIET HEBO3MOXXHOCTh 00pa3oBaHus Mojiekyn He,, Be,, Nes.

16. Kak teopust MO o0bsicHsieT: a)auamaraeTu3m moiekyn Ny, Fo; 6) mapamarnerusm B, u
02.

17. CoctaButs snepretudeckyio auarpammy MO gacturr NO¥, NO u NO™ u cpaBHUTH HX
KpaTHOCTh U E;?

18. CocraButh 3Heprerudeckyro auarpammy MO u AO monekyinsl LiH Kakue opoutanu B
HEH SIBJISIFOTCS CBSI3BIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIIUMHU 7

19. 'V kaxoit monekyisl Ny witn CO GombIiie SHEpTUs TUCCOIHAn?

20. O6bsacHUTE, TOYEMY OTPBIB OJHOTO IEKTPOHA OT MosieKylbl CO MpuUBOAUT K 0Ci1al-
JICHUIO CBSI3H , a OT MOJIeKyabl NO™ k e€ ynpodHeHuro ?

Honnas ceaso.

21. Temnepatypa masnenns CaCl,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 uMm,
Cd—0,09 uM. OOBSICHUTH pa3IHUYKe TEMIIEPATYp IUTABJICHHUSI.

22. ITpu iepexone ot CsF k CsJ Temmneparypa 1iaBieHus] KPUCTAJUIOB YMEHBIIASTCSI.
OOBbsICHUTH HAOIIOIAEMBI XOJT H3MEHEHHS TeMIIePaTyphl TIaBICHUS.

23. OOBSICHUTH HEYCTOWUMBOCTH TUApokcuoB Meau (1) u cepedpa (I).

24. OOBSCHUTD C TIO3UIIMIA MTPEICTABICHUH O TIOJSPU3AIMA HOHOB MEHBITYI0 YCTOWYHUBOCTh
AuCl; B cpaBuenuu ¢ AuCl.

25. K,CO3 muraBures mipu 890°C 6e3 pasnoxenusi, Ag,CO3 pazmaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Iyue.

26. BaCl, B BomHBIX pacTBOpax auccouuupyeT moiaHocteto, a HGCl, mouru ve nucco-
nuupyeT. OOBSICHUTE 3TO pa3ivyuue B CBOMCTBAX COJIEH.

27.YT0 Ha3BIBAIOT JIOMOJIHUTENBHBIM NOISAPU3AUOHHBIM 3P PekToM? OOBICHUTH, KaK ero
HaJINYME B COSTUHEHUIX ng+ nemaet okcua HQO meree ycroitunBbiM, ueM okcua ZnO,
HECMOTps Ha OOJIBIINI panyc HOHA PTYTH.

28. Kakoe coequHeHne Tepmuiecku 6onee ycroitunso: a) PbCO3 u CaCOs, 6) HCly u
PbCly, B) FeCl3 u NiCl3, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Mescmonekynapnoe 3aumooeiicmeue.



29. Yem 00BsICHACTCS PA3HOCTh TeMIiepaTyp kumneHus azora (-195,8°C), kucnopona (-
183°C) u ¢ropa (-187,9°C)? [louemy HaMHOTO OTIMYAETCS OT HUX TEMIIeparypa
kunenus xyopa (-34°C)?

30. Yem 0OBSCHHUTD PAa3HYIO SHEPTUIO BOJOPOJHBIX CBSA3ECH.

31. Kak u mouemy u3MeHseMCs arperaTHoe COCTOSIHHUE IIPOCTHIX BEIIECTB MPH KOMHATHOM
Temmeparype B psaay ¢rop-iioa. Kakoe arperatHoe cocTosiHHE JOJKEH UMETh acTar?

32. YeM 00BSACHUTH, UTO TEMIEPATypa IUIABJICHUS BOJIbI 3HAUUTEIHHO BbIIIE TEMIIEPATyPhI
miaBiaeHus Gpropoogopoaa (-83°C), XOTs TUTTOIBHBIA MOMEHT MOJICKYJIbI BOJIBI
(O,61~10'29 Ki-m) mensbie, uem mosexynsl HF (0,636~10'29 Kirm).

Tema: «CTpoeHHe H CBOMCTBA KOMILIEKCHBIX CO€IUHEHHUI
1. Kakwne coequHEHHUST MOXKHO OTHECTH K KOMILIEKCHBIM?

2. Tlonb3ysich MONOKEHUSIMH KOOPAMHAIIMOHHON Teopun BepHepa maiite onpeaeneHus
CJICAYIOIIMM MOHATHUSM: a) KOMIUIEKCO0Opa30oBaTellb, 0) TUTraHabl, B) KOOPIUHAIIMOHHOE
YHCII0 KOMITJIEKCO0Opa3oBaTelis, I') BHYTPEHH:S U BHEIH:AA cepa KOMIUIEKca.

3. Kak onpenenstores 3apsii KOMIICKCHOT'O HOHA U CTEIIEHb OKUCIICHUS
KOMIUTIEKCOOOpa3zoBaTeis?

4. Kakas cBsi3b MEX/1y CTPOEHHEM aTOMOB 3JIEMEHTOB U UX CLIOCOOHOCTBIO K
KoMIUIeKkcooOpazoBanuto? [IpuBeante npuMepsl THIUYHBIX KOMILIEKCOOOpa3oBaTenei.

5. HpI/IBCI[I/ITe MMPUMEPDBI TUIIUYHBIX JIMTAaHAOB. Kaxkwue JIUTaHAbI Ha3bIBAKOTCS
MOHOJCHTATHBIMH N KaKHEC HOJ'II/II[GHTaTHI)IMI/I?

6. Kakoe Biansanue JOJIKHO OKa3bIBaTb HA 3HAYCHUEC KOOPAWMHALIMOHHOI'O YHUCJIa YBCIIMUCHUC
paauyca u 3apsijia: a) KOMILIeKcooOpa3oBates, 0) muranoB? Kakium cOOTHOIIEHHEM
JABYX CHII, )IGI\/’ICTBYIOHH/IX MCKAY HUCHTPAJIbHBIM aTOMOM U JIMTaHJAAMH 1 MEXKIY CaMUMHA
JMTaH/IaMH, OTIPEIeTISIeTCs KOOPINHAIIMOHHOE YUCIIO?

7. IlpuBenure mpruMepbl KOMIUIEKCHBIX COEAMHEHUN!

1) ¢ KOMIUIEKCHBIM aHUOHOM,

2) C KOMIUIEKCHBIM KaTHOHOM,

3) SABISAIONMINXCS HEJICKTPOIUTAMH.
[aiiTe UM Ha3BaHHUE.

8. JlaiiTe onpenenenue v MPUBEIUTE IPUMEPHI OCHOBHBIX TUTIOB KOMILIEKCHBIX
COCTUHEHUN.

9. VYkaxuTe OCHOBHBIC BHJIBI H30MEPUH KOMIUIEKCHBIX coeIMHEHHA. [IpuBeanTe mpumepsl.

10. Kak ¢ mo3unuii MeTo/1a BaJICHTHBIX CBs3eH OOBSICHUTH 00pa30BaHUE CBSI3EH MEXKIY
KOMILIeKcooOpa3oBareneM U nuranaamu? Kakue opOUTaIN HEHTPaIbHOTO aTOMa MOTYT
OJIHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuM cBs3el? Uem 310 ompenensercs?



11. Kakyro reoMeTpruiecKyto KOHPUTYpAITUI0O UMEET KOMIUICKCHBIM MOH TIPH 3HAYCHUH
KOOPAMHALIMOHHOT'O YUCJIa KOMILIEKcooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIME TUIIBI THOPUAM3AIAN OpOUTAIIEH.

12. Kakue KOMIUIEKCHBIE COSAMHEHUS Ha3bIBAIOTCS BHEIIHEOPOUTAIBHBIMH U
BHYTPUOPOUTATIHHBIMU? UeM 00BICHSACTCS UX pa3iuyHas MPOYHOCTDH?

13. Tlo kakuM 3KCIIEpPUMEHTAIBHBIM JJAHHBIM HAXOJSAT YMCIIO HECTIAPEHHBIX 3JIEKTPOHOB B
komiuiekcax? IIpuBenure npuMepsl.

14. Kakue KOMIIJIEKCHI Ha3bIBaIOT BEICOKOCIIMHOBBIMHU M HU3KOCITMHOBBIMU? Y KaKUTE
nmapaMeETphl, KOTOPBIC ABJIAIOTCA 11 HUX O6H_[I/IMI/I " pa3JIMIHbIMHU.

15. Kakas Teopus moyyuia Ha3BaHHE TEOPUU KPUCTAIUITMUECKOTO nojsi? Yem oTinnuaeTcs
oHa ot MeTtona BC?

16. Yo Takoe OHCPI'UsA paClICIVICHHA KPUCTAJNIMYCCKUM I10JIEM, OT YCro OHa 3aBUCHUT?
Kakne (baKTOpr OIpCACIIAIOT ITOJIOKCHUE JIMI'aHld B CIICKTPOXUMUYICCKOM pﬂHY?

17. Kak TKII 06bscHsET 3aKOHOMEPHOCTH U3MEHEHHUS YCTOMUYNBOCTH KOMILIEKCHBIX
COEIMHEHU?

18. Ucxons u3 TKII, 00BACHUTH OKpPACKy KOMIUIEKCHBIX COSIMHEHHH.
19. Yro siBrsieTCst KOMMYECTBEHHOW XapaKTEPUCTUKON YCTOHUYMBOCTH KOMITJIEKCHBIX
20. noHoB?

21. KakoBO COOTHOIIEHHE MEXAY OOIIe KOHCTAHTOW HECTOMKOCTH M KOHCTAaHTaMH,
XapaKTEePU3YIOLUMMHU OTAENbHbBIE CTAJANH MPOLECCa AUCCOLMUALIMN KOMIUIEKCHOTO HOHA?

22. Kakoe BAIMsSIHUE OKa3bIBAET KOMIUIEKCOOOpA30BaTeh Ha CBA3U B KOOPIMHUPOBAHHBIX
okoJjio Hero Monekynax HpO u NH;3?

23. HpI/IBe,I[I/ITe IIPUMCEPHI, MMOKA3bIBAIOMIUC BIIMAHNUEC KOOPAUHALINNA Ha OKHUCIIUTCIIBHO-
BOCCTaHOBHUTEIbHBIEC CBOMCTBA KOMHHCKCOO6pa3OBaTCH$I.

24. CoctaBbTe KOOpAMHAMOHHBIE (opMyibl crenyronmx coenuaenuii: 2NH4Cl-PtCly,
K,C504 -CuC,0s4, KClAUC'g, 2C8(CN)2 'FE(CN)z, (NH4)4F€(SO4)2

25. Boansiit pactBop mepBoro u3omepa coctaa Pt(SO4)(OH)2-4NH3 umeer pH=7,a 0,1 M
pacTtBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbTaTam OIbITa COCTaBbTE
KOpJMHALMOHHBIE (POPMYIIBI 000MX H30MEPOB.

Tema: «Havana xumu4yeckoil TepMOAUHAMHUKH

1. Ha kakyro BeTUYMHY OTJIMYAETCA U3MEHEHNE YHTAIBITUU OT U3MEHEHUSI BHYTPEHHEH
sHeprum cuctembl? B kakux cioyudasx AH=AU nu Qv=Qp?

2. 3aBHCHUT JIM U3MEHEHHE SHTAIIBIINU CUCTEMBI OT TeMIIepaTyphl?

3. Kakwue cucreMbl Ha3pIBalOT KOHAECHCHPOBAaHHBIMU? [Touemy /Uit HUX OOBIYHO OMTYCKArOT
orpaHMYMBaroNIue yciaoBust V=CoONnst u p=const?



4. Kakoii 3aK0H SIBJISIETCS OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero hopMyaupoBKy.

5. Ilepeuncinure cneacTBus, BbITEKaOMMe U3 3akoHa ['ecca. J{s kakux onpezeseHnii oHu
UCIOJIb3YIOTCSI B TEPMOXUMHUUYECKUX pacyerax?

6. CornacHo npunnumy beptio (1867) xumMuueckue peakuyu caMOIpOU3BOIBLHO TPOTE-
KalOT B CTOPOHY BBIJIEJIEHUS TEIJIOTHI, T.€. B CTOPOHY YMEHbBILIEHUS SHTAIbIUU. SBisiercs
JIM 3TO IPaBUIIO OOIUM UM OTPAHUYEHHBIM?

7. Kaxoii (pyHKIMEN COCTOSHUS XapaKTepU3yeTCsl TEHACHLUSA CUCTEMBI K JIOCTHKEHUIO TaK
Ha3bIBAEMOT0 BEPOSTHOI'O COCTOSHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHas
0ecropsAA0YHOCTb paCIpeesIeH s YacTuLL?

8. B M3011MpOBaHHOI CHCTEME BCE CaMOIIPOU3BOJIbHBIC IPOLIECCH IPOTEKAIOT B CTOPOHY
yBenuueHus Oecriopsinka. Kak uamMeHsieTcs npu 3ToM SHTpOmus?

9. Kak u3MeHSeTCsI SHTPOIUS CUCTEMBI 32 CUET MPSMOUN M 00paTHOM PeakIuii Mpy CHHTE3e
ammuaka?

10. Kak u3meHseTcst SHTPONHUS CUCTEMBI C MOBBILLIEHUEM TEMIIEPATYPBl, B pEaKLUAX CUHTE3a
U pa3jiokKeHUs BEIeCTB?

11. Kak BiusieT Ha SHTPOIHIO CUCTEMbI 00pa30BaHKE Ta3000pa3HbBIX IPOLYKTOB?

12. Kak u3MeHseTcst SHTPONHUS CUCTEMBI IPU UCTIAPEHUH, KOHJICHCALIH, YBEIHMUECHUH
naBieHHs, (Pa30BBIX MEpexoaax?

13. [Touemy npu IUIABJICHUH BEIIECTBA TEMIIEPATYpa OCTACTCS IOCTOSHHOW HECMOTPS Ha TO,
YTO B ATO BPEMsI TEIJIOTA K CUCTEME MOABOUTCS?

14. KakumMu 0IHOBPEMEHHO JIEUCTBYIOIIMMHU (PAKTOpaMH OIpeIesieTCs HallpaBIEHHOCTb
XUMHYECKOro Ipouecca?

15. Kakyro TeHIEHIIMIO CUCTEMBI BBIPAXAET: a) SHTAIBIUUHBINA (akTop, 6) SHTPONUIHHBIN
daxTop? Kakast pyHKIMS COCTOSIHUS CUCTEMBI JJaeT KOJIMYECTBEHHYIO XapaKTePUCTUKY
OJTHOBPEMEHHOT'0 BIUSHMS TOT0 U Apyroro ¢gaxktopa? KakuMm ypaBHEeHHEM 3TO
BBIpaXKaeTcs?

16. Yro Ha3biBaroT 3Hepruei ['n66ca? Kakum o06pa3zom u3meHeHue 3o BeanurHbl (AG)
YKa3bIBaeT Ha TEPMOJUHAMHYECKYIO BO3MOKHOCTh HJIM HEBO3MOKHOCTD
CaMOIIpOU3BOJILHOTO NpoTekanus npouecca? Kakoe 3nauenne AG onpezenser
PaBHOBECHOE COCTOSIHHE CHCTEMBI?

17. TIpu xaxoMm cootHomeHnn AH u TAS: a) cuctema HaXOAUTCS B paBHOBECHH, 0) XU-
MUYECKHI MPOLIECC HAIIPABIIEH B CTOPOHY 3K30TEPMUYECKON MM SHAOTEPMHUUECKON
peakuuu?

18. YeM 00OBsICHSAETCSI BOBMOKHOCTD SHJIOTEPMUYECKUX PEaKIMi U TOYeMy OHa BO3pacTaeT ¢
YBEJIMYEHUEM TeMIIepaTyphl?

19. DHTaNPIUHHBIM WM SHTPOIHIHHBIM (DaKTOPOM OTIPENIEISICTCS HAlIPaBJICHHE XHMHUYECKIX
peakLMii py OYeHb HU3KHUX TeMITepaTypax?

20. TToueMy mpy HU3KHX TEMIIEpaTypax M B KOHICHCHPOBAHHBIX CHCTEMaX BO3MOKHOCTb
NPOTEKaHUS PeaKLUil onpeesnsieTcs B OCHOBHOM Tosbko 3HakoM AH? Cornacyetcs iau
3TO ¢ mpuHuunom beprio?

21. BO3MOXHO JT1 CaMOIIPOU3BOJIBHOE MPOTEKAHUE MPSAMOM peaKiMy, €CIIU MPH MOJI0KH -
TeJbHOM 3HadeHuu AS: a) AH>0, 6) [AH|>|TAS|?

22. CranaaptHas teriota oopasoBanus NHs u PH3 paBHa cootBeTcTBeHHO —46,2 11 5,0
kJ>x/mMonb. Kakoii cieayer caenarb BBIBOJ U3 ATUX JTaHHBIX 00 OTHOCUTEIBHON YCTONYH-
Boctu Mouiekys1 NH3 u PH3?



23.

24.

Tema:

9.

10.

[Ipu cxxurannu rpadura odpazoBancs okcun yraeposa (IV) maccoit 8,86 r. Berauciaure
teroty obpazoBanus CO; u3 anemenToB. TermnoBoit s ekt peakuun AH=-79,2 /[ x.
Crangapraas Temiora oopaszoBanus MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa — 601,8
u —393,5 xJIx/monb. Terora paznoxxenuss MgCO3; na MgO u CO,; AH=+100,7
k/[x/Monb. Vicrionb3yst 9TH JaHHbBIE, HalauTe TeroTy obpaszoBanus MgCO; u3
AJIEMEHTOB.

«KuHeTHKA U MeXaHM3M XMMHYECKHX pealclmi/i»

Peakumst unet mo ypasaenuto 4NH; +50,=4NO+6H,0. Kak usmeHurtcs CKOpocTh pe-
aKIIMHY, €CJIM YBEJIUYUTD JaBJIeHHE B 2 pa3a’?

Peaknus mexny BemectBamMu A u B Beipakaetcs ypaBHennem 2A+B=2C. HauanbHas
KOHIIEHTpanus BeniectBa A papaa 0,3 Moib/m, a BemectBa B — 0,5 monb/i1. Koncranra
CKOPOCTH peakiuy pasra 0,8 1°/Monb’MuH ", PaccunTaiiTe HaYaIbHYIO CKOPOCTH MPSIMO
PEaKIMH U CKOPOCTH 110 HCTEUEHUH HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAIUS
BelecTBa A ymenbiuaercs Ha 0,1 Mouib.

Paznoxxenne N,O Ha MOBEpXHOCTH 30J10Ta TIPU BHICOKHX TEMIIEpaTypax MpoTeKaeT 1o
ypasuennio: 2N,0=2N,+0; KoHcTanTa CKOpOCTH IaHHOM peakiuy pasHa 5-10™
a/monbmuH nipu 1173 K. Hauanenas konuentpanus N,O 3,2 monb/n. Onpeaenure
CKOPOCTh peaklMU MPH 3aIaHHOM TeMIlepaType B Ha4albHbIII MOMEHT U B TOT MOMEHT,
koraa pasznoxurcs 25 % N,O.

Peaxnus unet no ypasHeHHto 2NO+0,=2NO,. HauanbHble KOHIIEHTpALUU pearu-
pytomux BerectB ObuTH (MOB/71): C(NO)=0,8; C(O2) =0,6. Kak u3MeHHTCS CKOPOCTh
pEaKIMHU, €CIIM KOHIEHTPALIUIO KUCIOpoia YBEIUYUTH 10 0,9 MOb/J1, a KOHIIEHTPALIUIO
okcHaa a3oTa a0 1,2 Moib/a?

JloKkaxuTe, 4TO peaklus B3aUMOACHCTBHSI MypPaBbHUHOIO aJIbJIETUIAa U IIEPOKCUAA BO-
J0pojia ¢ 00pa3oBaHUEM MYPaBbHUHOM KHCIOTHI U BOJbI SIBJISIETCS peakieil BToporo
NOpsIJIKA, €CIIN Yepe3 2 4 Mocie Havalla peakius 3asepumiach Ha 50 %, a uepes 2 4 40
MUH KOHIIEHTpaIusi MypaBbUHON KUCI0THI cTana 0,285 monb/n1. Mcxoanbie
koHnentpanuu HCOH u H,O; onunakos! 1 paBabl 0,50 MOJIB/II.

PaccunraiiTe KOHCTaHTY CKOPOCTH PEAKLIUH MTEPBOTO MOPS/IKA, YUUTHIBAs, 4TO 32 25 MUH
peakius mpoxoauT Ha 25 %, T. €. mpopearupoBaia 4eTBepTas 4acTh BEIIECTB.

KOHCTaHTa CKOPOCTH PEaKIIHH TIEPBOro mopsiika pasra 2,5-10” ¢, Kakoe ko1uuecTBo
ocTaHeTcs HerpopearnposaBmM depe3 10 1 mocie Havana peakuuu? HavaneHas
KOHIEHTpalus paBHa | MOJb/II.

CKonbKO BpeMEHU HE00X0UMO TSt MpoxokaeHus Ha 60 % peakiuu BTOPOro mopska,
€CJIM TIpU TOH ke Temrepatype 3a 20 muH peakius nporekaeT Ha 30%? HauanpHbie
KOHIICHTPAIIUX MCXOJIHBIX BEIIECTB OJJMHAKOBBI U PABHBI 2 MOJIb/JI.

KoHcTanTa ckopoctu HEKOTOpO# peakiuu 1pu 273 u 298 K paBHa COOTBETCTBEHHO

1,17 u 6,56 n/monp-MuH. Haiimute TemneparypHblid KO3 PUIHMEHT CKOPOCTH peaKIuy.



11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

Tema:

Bo ckonpko pa3 yBeIMUHUTCS CKOPOCTh pacTBOpeHHUs xene3a B 5 %-noit HC1 npu no-
BBILICHUH TEMIIEpaTyphl Ha 32°, eciy TeMIepaTypHblid KO3QPHUIUEHT CKOPOCTH
pacTBOpeHMsI paBeH 2,87

[Ipu 393 K peakuust 3akanuuBaetcs 3a 18 MuH. Yepes CKOJIBKO BPEMEHH 3Ta Peakiius

3akoHunTcs pu 453 K, ecnu TemreparypHblii K0O3()(GUIUEHT CKOPOCTH pPEaKIiy PaBeH
3?

Omnpexenure TemrepaTypHbiid K0O3()OUIIMEHT CKOPOCTH pEaKIiuy, €CIIU P MOHIKEHUU
TeMIEpaTypsbl, Ha 45° peakuus 3aMeInIach B 25 pas.

KoncTaHnTbl ckopocTH peakiuu repBoro nopsiaka rnpu 288 u 325 K cooTBETCTBEHHO

2 -1 o o
pasubl 2:10 u 0,38 ¢ . KakoBbsl TeMnepaTypHbIil KO3(G(GHUIIMEHT CKOPOCTH STOU PEaKIuu
M KOHCTaHTa CKOPOCTH 3TOH peakiuu npu temneparype 303 K?

[Tpu HEKOTOPOI TeMIIepaType KOHCTAaHTAa PABHOBECHS TEPMUYECCKOMN JTUCCOIIUAIIMN
N204=2NO,; K=0,26. PaBnoBecnas kounenTpanus NO; paBrna 0,28 mMob/11. Berauciure
paBHOBECHYIO U TiepBoHavdabHYI0 KoHIIeHTparuu N2O,4. Kakas maccoBast most B %
3TOTO BEUIECTBA MPOIUCCOIMUPOBAIIA K MOMCHTY YCTAaHOBIICHUSI PABHOBECHSI?

[Tpu cunrese pocrena umeer mecto pasHoBecue peakiu Cl,+CO=COCI,. Onpenenute

HCXOJIHbIE KOHIIEHTPAIIMK XJIOPa U OKCHJIA YIIIEPO/Ia, €CIIH PABHOBECHBIE KOHIICHTPAIIHH
pasubl (Mmosis/1): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe pasHoBecue peakiuu COCl,=CO+Cl, ycTaHOBHIOCH TPU KOHIICHTPAIUSIX
pearupyromux Bemiects (Monb/n): C(COCI;)=10; C(CO)=2; C(Cl,)=4. B paBHOBecHYIO
CUCTEMY J00aBHJIN XJIOp B KoiruecTBe 4 Moiib/11. OnpeennuTe HOBbIE paBHOBECHBIE
KOHILIEHTPALIMH PEarnpyIOIINX BEIIECTB MOCIIE CMEIIEHHUS PAaBHOBECHSL.

PaBHOBecHEBIC KOHIOCHTpAMKU BEIIECCTB, YHACTBYIOIINX B pCaKIINH

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubI (Mosb/11): C(kuciorsr) = 0,02;
C(crmupta) = 0,32; C(3dwupa) = 0,08; C(Boap1)=0,08. Kakumu ctanu paBHOBECHbBIE
KOHICHTPAUHX MMOCJIC CMCUICHUA PaBHOBECUA BCICACTBUC YBCINYCHN A KOHICHTPALUN
C,HsOH B 4 paza?

«PacTBOpBHI»

Kakwue BemiecTBa Ha3pIBalOT 3JIeKTpoauTamMu? Uem OTINYarOTCsl MX BOJHbIE PACTBOPHI OT
PacTBOPOB HERIEKTPOJIUTOB?

Yro Ha3bIBAIOT M30TOHMYECKUM K03 duirenToM i? KakoB ero ¢hu3nueckuii CMbICT U
METO/IbI SKCIIEPUMEHTAIILHOTO onpeneneHus? OT Kakux (pakTOpOB 3aBUCST 3HAUCHHS 17
Kakumu ycnoBusiMu onpeaensieTcs BO3MOXHOCTb 3JIEKTPOIUTHUYECKON THCCOIMAIlUN
BerecTBa? Kakas BennunHa XapakTepu3yeT HOHU3UPYIOIIYIO CIOCOOHOCTh
pactBoputensa? [lokaxuTe MEXaHU3M paciaia YaCTUIL PACTBOPEHHOI'O BEILIECTBA Ha
WOHBI.

Byzaer nu oguHakoBo#i anekTprudeckasi MpOBOJIMMOCTb BOJHBIX U CIIUPTOBBIX PACTBOPOB
OJIHOTO M TOTO € BEIIECTBA TP OJTHOM M TOM ke KOHIeHTparuu? OObsICHUTE.



5. Kakue Benmu4uHbI ABISIOTCS KOJIMYECTBEHHON XapaKTEpUCTUKON Mpolecca 3JIeKTPOIH-
TUYeCKOU aucconuanuu? Jlaiire ux onpenenenus. Kakyro U3 HUX ¥ moyeMy Ha3bIBAIOT
MOCTOSIHHOW BEJIMYUHOMN?

6. Ha xakue rpymibl YCIOBHO ACISAT JIEKTPOIUTHI 10 BETUYHHE CTETICHH UX JTUCCOIHAIIH?
IIpuBenuTe npuMeEpPsI IPEACTABUTENICH dTUX TPYIIIL.

7. Kak 1 moueMy BJIMSET Ha CTENEHb AUCCOIUAIMH cIa00r0 3JIEKTPOJIUTA BBEACHHE B €r0
pacTBOp OJHOMMEHHOTO MOHA U pa30aBieHue pacTBopa?

8. Ilouemy KOHCTaHTa 3JEKTPOIUTHUYECKON THMCCOLMAalUU siBIsieTcs Oosee y1oOHOM Xa-
PaKTEPUCTUKOMN 3IIEKTPOJIUTA 110 CPABHEHHUIO CO CTENEHBIO JUCCOLUAIIH?

9. Kak BiusieT Ha paCTBOPUMOCTD BEIIIECTBA BBEACHHE B €r0 HACBIIICHHBIN PacTBOP OJI-
HOMMEHHOI'0 MOHa?

10. B xakux cirydasx IpOUCXOJHUT PACTBOPCHHE OCAIKOB ¢ 00pa30BaHMEM KOMITJIEKCHBIX
COETMHEHUIT?

11. BelmazeT I OCa0K MpH CIMBaHMK HachleHHbIX pacTBopoB: SrCl, u CaSOy; CaCl, u
SrS047?

12. B xako#i mocne10BaTeIbHOCTH IOJKHBI BHITIAAATh OCAIKH, €CJIU K pacTBOpam, Co-
JepKaluM HOHBI: 1) Ca2+, Baz+, Sr**u 2) CI', I', Br', mocreneHHO mpubOaBisTh: K
nepBoMy pactBop Na,SOg, a ko Bropomy pactBop AgNO3?

13. Kakas u3 nByX coJieit 60bIie pacTBOpuMa U BO ckoiibko pa3: CaSO, wim BaSO,4, BaCO3
W SI’COg, Pb|2 501071 PbClz”

14. Ocranercs v po3padHbiM GriibTpat uz-mnox ocanka PbCly, eciu k Hemy nob6aButh
pacTBOp MOAUAA Kanus?

15. B HacsiienHoM pactsope Pbl, KoHIIeHTpaIyst Hoau1 HOHOB paBHa 1,3 10" mons/m.
Haiinure KOHLIEHTpanuo HOHOB Pb?* B oTOM pacTBope.

16. B nacsienaom pactsope Mgs(PO4), 06bemom 10 11 comepKUTCs COJTb Maccoit 3 T.
Brraucnute ee pacTBOPUMOCTS M HAMIUTE MOJISIPHBIE KOHIIEHTPAIMK KaKJ0T0 HOHA B
3TOM PacTBOPE.

17. Yem ompenensieTcs CTENeHb CMEIEHUST PABHOBECHS JUCCOITUAIIIH BOJIBI ITPH PACTBO-
pEHUU B HEH COJH, CTIOCOOHON K TUAPOTU3Y?

18. Beerna jin HEHTPaTbHOCTh PACTBOPA COJIM YKA3bIBACT HA OTCYTCTBHE THAPOII3A?
OObsicHuTte.

19. Jlns pacTBOpOB Kakux colieil pH umeeT Takoe ke 3HaueHue, kak As Boabl? [lokaxkure
sto Ha nnpumepe NaCl u CH3COONH,.

20. Kakwue u3 cosneii He OBEPraloTCs THIPOIU3Y, U €CIIU MOJIBEPTat0TCs, TO 10 KAKOMY
tuny: K;SO4, NaySe, BaS, RobNO3, ZnCh, K,SO03, KCIO3, HCOOK, NaC10O,4, KBrO?

21. JInst kako# comu pH pactBopa Oynet nmets Oomnbinee 3HaueHHe: NaNO3 nm NaNOs,
CH3COOK wmm CH3COONH,, KCIO umu KCIO3?

22. J1aiiTe CpaBHUTEIHHYIO XapaKTEPUCTHKY CYIIb()ATOB, CYIHMUTOB U CYIb(UIOB IIIe-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIHU3Y.

23. Kakue 1Be paBHOBECHBIE CHUCTEMBI B PACTBOPAaX KHUCIBIX COJIEH OMPENEeNsIFOT ISl HIX
3Hauenue pH? Uto sBiseTcss mMpUYUHOMN 1Ie04HOoM cpeabl ams pactBopoB NaHCO; u
kucioit st pacrtsopoB NaHSO3?

24. J1nst KaKuX COJIeW TUIPOJIU3 MPOXOAUT CTyneHsaMu? Yem ompenensieTcss uX 4ucio U Kak
M3MEHSIETCS UHTEHCUBHOCTh THAPOJIU3a OT MEPBOM CTYNMEHU K MOCIECIHEN?

25. [Touemy ManHOBast OKpacka ¢geHoyipTaienHa B pacTBOPE arieTara HaTpUs CTAaHOBUTCS
0oJiee HHTEHCUBHOM MPU HarpeBaHUM PacTBOPa U CHOBA OJIeTHEET MPHU €ro OXJIKICHUH?



26.

27.

Tema:

10.

OOBscHUTE NPUYMHY U3MEHEHMsI CTETNIEHN THAPOJIN3a COoJIel IIpU HarpeBaHUM UX pac-
TBOPOB, OCHOBBIBAsICh HA 3aBUCUMOCTHU JUCCOLIMALIUU BOABI OT TEMIIEPATYPBI.

Uro Ha3bpIBalOT KOHCTaHTOM ruaposinia Ke. 3aBUCUT JIM 3Ta BEIMYMHA OT: IPUPOBI COJIH,
KOHIIGHTPALlMU pacTBOpa, TeMnepatypsl? Yem onpenensiercs: Oobliee Wik MEHbIIee
3HaueHue Ke 11 pa3nuuHbIX coeit?

«OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE PC€AKIHUHU U IJICKTPOXUMHUIECCKHUE NTPOLECCHD»

[TokaxuTe yCIOBHOCTh TEPMUHOB «(IIPUHUMAET» U «OTAAET» IEKTPOHBI IIPU OIpEe-
JeHun GYHKUIUN OKUCIUTEINS U BOCCTaHOBUTENS. [TouemMy Takast yCIIOBHOCTh BO3MOKHA?

Yo Ha3bIBAIOT CONMPSKEHHON OKUCIUTEIbHO-BOCCTAHOBUTENILHON AP0 U CKOJIBKO UX
JIOJIKHO y4acTBOBATh B OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu? Yemy
COOTBETCTBYET KaXkaast U3 HUX?

UTo Ha3bIBAIOT OKUCIUTENbHO-BOCCTAHOBUTENbHBIMU KO3 huninenTamu? Kakue MeTo b1
CYILIECTBYIOT JJisl uX ornpeaesieHus? [lokaxuTe CynHOCTh KaXXI0ro U OObSICHUTE, B
KaKUX CIIy4asiX U Mo4YeMy OJMH U3 HUX MPEANOYTHTEIbHEE IPYroro.

MeHSI0TCS MIIN OCTAIOTCSI IOCTOSIHHBEIMHA 3apsan u aTOMHEBIN COCTaB HOHOB, YUACTBYIOIIIUX
B OKHUCIIUTCIIBHO-BOCCTAHOBUTCJIIBHBIX peaKHI/IﬂX? Bo3MoxkHo nu IMpeBpalICHUC IMPOCTOIro
MOHA B OKCOAQHMOH WJIM 00paTHBIH mporecc?

Ecmm KHCJI0Ta, B34ATast B I/136I>ITKC, Y4aCTBYCT B PCaKIIMH KaK OKHCIIUTCIIb UJIM BOCCTA~
HOBUTEJb, TO COBMAJIAET JIU JJIsl Hee KO3 PUIIMEHT B MOJIEKYJIIPHOM YpaBHEHUU
PEeaKINH C OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIM? Pa3z0epuTte 9Tu ciiydau Ha mpuUMepax
B3aUMOJICUCTBUS: MEIU C Pa30aBICHHON a30THONU KUCIIOTOM, COJSTHON KUCIIOTHI C
JUXPOMATOM Kajusl.

OOBbscHUTE NPUYUHY PE3KOTO PA3INYUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
nByx metaiuioB 1 rpymnmsl [IC, Haxongumxcs B 5-M nepuoje.

Hanumnre ypaBHEHUS NOJIypeakUi 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHUS, KOTOPBIMU
MOTYT OBITh BBIPAXKEHBI ITPOLIECCHI OKUCIIEHUS U BOCCTAHOBJIEHMSI B BOJHBIX PACTBOPAX,
UIYIIUX 1O CIEAYIOIIMM CXEMaM:

KC10 + KJ + HSO4—
KBiO3+ HC1 — BiCls+
KC103+ KNO, —»KC1 + ...
KCIO + KJ + H,O— KCI +

IlokaxuTe BIUSHHE Cp€abl HA MPOTEKAHUE OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
Ha IpUMEPE NU3MCHCHUA OKHCIIUTEIHLHON €MKOCTH InepmMaHraHar - MOHa.

Kakumu KuciioTaMu MOXKHO TOJTB30BATHCS TSI CO3aHUS CPEJIbI PH TIPOBEIACHUH
Red-Ox peakmuii? [Touemy ¢ 3TOM IENTBIO TPUMEHSIIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHUCIIOTY?

CriocoOCTByeT U KHUCTIast Cpeia: a) OKUCICHUIO KATHOHOB JI0 OKCOAHHOHOB; 0) OKHC-
JIUTEIIbHOMY JEUCTBUIO OKCOAHUOHOB?
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Dnekmpoonvle nOMenyuaIbl U HANPAsIeHUE OKUCTUMETbHO-80CCHAHOGUM ETbHBIX
peaxuuil

Kakue OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CUCTEMBI HAa3bIBAIOT IETEPO- K TOMOT'CH-
HBIMI/I? LITO SIBJIACTCA HpI/I‘IHHOfI BO3HHUKHOBCHHA CKa4dKa ITIOTCHI[MAJIa B CUCTEMAX
nepBoro tuna? Y 1aeTcs M SKCIEPUMEHTAIbHO ONPEACTUTh €ro a0COMOTHOE 3HAUCHUE,
OTHOCHTEJIbHOE 3HaueHue?

qu JOJIP)KHBI OTJIMYaTbCsL I[pyI‘ oT ﬂpyra JABC OKHUCIINTCIIBHO-BOCCTAHOBUTCIIbHBIC
CHUCTEMBI JJIA TOI'O, LITO6IJI HUX MOXXHO 6BIHO HCIIOJIB30BaTh HpI/I COCTaBJICHUHU
rajJjbBaHUYECKOTr0 dJIEMEHTA?

Kakyto na(pOpMaIINIO COAEPKUT MEKTPOXUMUUECKUHN PsAJ CTAHAAPTHBIX 3JICKTPOIHBIX
NOTEHLIMAJIOB O cpaBHUTENIbHOMN akTUBHOCTU BD 1 OD metannos? [louemy oH gaet Bo3-
MOXHOCTB olleHuTh DJIC raibBaHU4eCKUX JI€MEHTOB, COCTABICHHBIX U3 JIFOOBIX Map
METaJLIOB?

[Touemy BOJOPOIHBIN 3JEKTPOJI B TIAPE C MEIHBIM MOIYIIEMEHTOM SIBIISIETCSI aHOJIOM, a B
nape ¢ IIMHKOM - KaTo/10M?

W3 getsipex metamioB Ag, Cu, AU u Sn BeIOEpHTE T€ MApbl, KOTOPHIE TAIOT HAU-
MeHbIIYI0 U Hanbonbiyto 3/IC cocTaBIEHHOIO U3 HUX ralbBaHUYECKOIO 3JIEMEHTA.

[To xakoit popMyiie MOKHO HANTH SIEKTPOAHBIN MOTEHITMAT METAJIJIa TIPH JTFOOBIX
TEMIIepaType U KOHLIEHTPALUH PACTBOPA €ro COJIH, €CIIN JUIsl HETO U3BECTHO 3HAUCHUE
¢°? [Ipu kakux ycroBusix @=¢°?

Kakue n3MeHeHns1 KOHIIEHTPAUi pacTBOPOB COJIEH HA AIIEKTPOAE-OKUCIUTENE U
AIIEKTPO/Ie-BOCCTAHOBUTEIIE TIPUBOJAT K YBEITMUECHHIO U YMeHbIIeHuto DJ1C?

IoueMy B KauecTBe OKHCuTeNs uenonbsyeres xpoM \VI\ B cocrase nona Cry07%, a He B
2-

cocraBe nona CrO,”, u mouemy oxucienue xpoma M\ 1o xpoma \VI\ nmpoBourcs B 1e-

nouHoM cpene?

Inekmponu3. Koppozus memannos

Kaxue 31eKTpoXuMHuecKne MpoLecchl MPOTEKAIOT Ha AJIEKTPOIax MPH IIEKTPOIIU3E
pacIiuaBoB 3J1eKTpoauToB? IIpuBenure npumepsl.

W3 xakux mpoieccoB ciaraercs o0miasi peakius dIeKTPOXUMHUYECKOTO Pa3ioKeHUs
BerecTna’?

Yem oTiinyaeTcs IEKTPOJIN3 BOJHBIX PACTBOPOB IEKTPOJIUTOB OT AJIEKTPOIN3a UX
pacmiaBoB? Kakuie HOHBI M MOJIEKYJIbI, HAXOJSAIIHMECS B BOAHBIX paCTBOpPaxX COJIEH MOTYT
BOCCTaHaBJIMBAThCS HA KaTOJE U OKUCIAThCA Ha aHoAe? HanuimuTe ypaBHEHUS
COOTBETCTBYIOIUX PEAKLIUH.

HpI/I KaKuX yCJIIOBUAX U U3 KaKUX COHeﬁ, BO3MOJXXHO, NIOJIYUYUTH C TOMOIIBIO 3JICKTPOJIN3a
OIHOBPCMCHHO IICJIOYb U KI/IC.HOTy?



1.

2.

23. [latite hopmyupoBKY 3akoHOB Dapajiest 1 UX MaTeMaTUYECKHUe BrIpaxkeHus. Uto Ha-
3b1BatoT unciiom Papanesa F? Uemy paBHa 3Ta BeIM4MHA B KYJIOHaX U ammep-yacax?

24. Beerna 1 Macca BBIICIUBILETOCs Ha AJICKTPOJIE BEIIECTBA COOTBETCTBYET KOJIHYCCTBY
IPOIIEAIETro Yepe3 dIEKTPOIUT dJIeKTprudecTBa? SIBIseTCs 1M 3TO HApYILICHHEM 3aKOHOB
®apanes? Uto Ha3bIBAIOT BHIXOIOM 1O TOKY \BT\?

25. TIpu snexrponusze pactBopoB AGNO3, CuSOy, BiCls, Haxoasmuxces B OCI€I0BATEIBHO
COCIMHEHHBIX JIEKTPOIM3EPaX, BBIICIUIOCH 5,41 cepebpa. Halimure maccy
BBIICTIUBIINXCS TTPH STOM MM W BUCMYTA.

26. OIMHAKOBO JIM OTHOUIEHHE K KOPPO3UU TEXHUYECKOI'0 M XUMUYECKH YUCTOTO MeTailia?
Uem BbI3bIBAETCS KOPPO3US OOBIYHON cTanu?

27. CoBIajiaet jiv CpaBHUTEIIbHAS OIICHKA CIIOCOOHOCTH K KOPPO3HH Kelle3a U ATFOMUHUS 110
3HAYCHHIO UX CTAHJAPTHBIX JICKTPOIHBIX MOTCHIIMAIOB M 10 X IOBEICHUIO B KOHTAKTE
¢ BOMIOM?

28. Kakue CYLICCTBYIOT CII0COOBI 3alllMThI MCTAJIJIOB OT KOppOSI/II/I? KpaTKO HU3JI0KUTC
CYIITHOCTb KaXXKAO0T'0O U3 HUX.

Ilpumepnulit Komniekm 3a0anuii 013 KOHMPOTLHBLIX padom
Tema: «OcHOBHBIE MOHSITHS M 3aKOHBI XUMHUH. OCHOBHBIE KJIACCHI HEOPTAHHYECKHX
coeTUHEHUI»
Bapuant Nel
Omnpenenute SKBUBAJICHTHI 3JIEMEHTOB B X okcuaax: Rb,0, MgO, Cr,03, SOs.

Ir HekoToporo mMerasa coenunsercs ¢ 8,89r 6poma u ¢ 1,78r cepsl. Halinure sxBuBa-

JICHTHBIC MaCChI 6p0Ma n Me, 3Has1, 4YTO SKBUBAJICHTHAA MacCCa CEPbI 16,0F/MOHL.

3.

4.

Hamuiute YpaBHCHUA peaKuHﬁ, COOTBETCTBYIOIIHUX CJ'IG,HYIOH.[Cﬁ CXEMC!:

Si0+C Ca HCl 02 Ca3(P0O4)2

Caz(PO,), 1200°C A~ t°C B c D E

Hanummwre rpaduyeckue popMyiiel coeTMHEHUH U TaiiTe ux Ha3zBaHus: HyO,, SN0y,

H3PO4, H23203, (CUOH)2C03, NaH>AsO,.

5.

Kaxkoit 00beM kucioposa cienyeTr 100aBUTh K 1M Bo3nyxa (21% O3), uToOBI comepika-

HUE B HEM KHCJIOPOAA MOBBICUIIOCH 110 25%.

6.

Omnpenenure GopMyTy OJHOIO U3 KPUCTAIIIOTHIPATOB Cyb(haTa HaTpuUs, €CIIM €ro Macca

IIPU MOJIHOM 00€3BOKMBAHUM YMEHbIINIach Ha 47%.

7.

Hanwmure hopMysisl COJIei, COOTBETCTBYIOIIMX CIEAYIOIIUM ABOMHBIM okcuaam: PbyOs3

n Pb30,4. HazoBure ux.



Bapuant Ne2
1. Omnpenennte S3KBUBAIIEHTHBIC MacChl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.

2. Omnpenenure Maccy cepbl, 00pa3yIoMICHCs MPU B3aUMOACHCTBHH CEPOBOIOPOIa KOJINYE-
cTBOM BenecTBa skBuBajieHTa 0,0 1Mok ¢ n30pITKOM KOHIIeHTpupoBaHHOM HNO3

3. Hanumnre ypaBHeHUs peakuid, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEMeE:
FEz(SO4)3 —p Xy —P FeCl, — P X5 —P FesOy 4—X3—P Fez(SO4)3

4. CocraBbTe QpopMyIibl (AMIUPHUECKUE rpaduIecKre) BCeX BOZMOXKHBIX COJel 00pa3o-
BAaHHBIX TUJPOKCUIOM MAarHus U XpOMOBOM KHUCIOTOMU. JlaiiTe HA3BaHMS COJISM.

5. K 50mn cmecu B 2-x okcuaax yriepoaa nodasmin 100mi kucnopoaa u mogoxriu. B
pe3ynbTare peakiuu oo 00beM razoB ymeHbsmwics Ha 10%. Bce 00beMbl Ta30B U3MEPSUTHACH
IIPH OJIMHAKOBBIX YCIIOBUX. OnpenenuTe 00beMHBIN COCTaB HCXOIHBIN CMECH.

6. [Tpu Tepmudeckom pasnioxeHun okcuaa mapranua (IV), B3sitoro maccoit 0,435r, Bbie-
JIWJICS KHCIIOPOJT M 00pa30oBaics Apyrou okcu Mapranma maccoit 0,382r. Kakosa ¢popmyiia
3TOrO OKCcuaa?

7. qTO HA3bIBAIOT D KBUBAJICHTOM BCHIGCTBa? HpI/I KaKkOM YCJIOBI/II/I OKBHUBAJICHT UICHTUYCH
caMOM JacTHUIlE BelecTBa?

Tema: «Crtpoenne atoma. Ilepuonnyecknii 3aK0H U EPHOIMYECKAA CHCTEMa XHMH -
yeckux emenToB JI.U. MenaeneeBa»

Bapuant Nel
1. UT0 Ha3BIBAIOT NPUHIIUIIOM HEOIPEACIEHHOCTU U COOTHOIIEHUEM HEONPEAETICHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb 11 Takue opOUTAIH Y 3JIEMEHTOB IIEPHUOTUIECKOM

CHCTEeMbI? ATOMBI, KAKHX 3JICMEHTOB UMEIOT HanOOIbIlIee 3HAUCHHE CYMMBI N+|?
-2
3. Harmiwre snextporHo-rpadudeckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4. Hanummre snekTpoHHbIe GOPMYIIBI elie HEOTKPBITHIX sieMeHToB Nel108, Nel13 u yka-
KUTE, KAKOE MECTO OHHU 3alMyT B IEPUOANYECKON CHUCTEME.

5. CKOpoCTh JBMXKEHUS 3JIEKTPOHA 10 MepBoii 60poBcKkoit opoute paBHa 2187 km/c. Ecnu
MOTPENIHOCTh B ONPEEIEHNN CKOPOCTH paBHa 1 KM/c, To KaKoil OyJeT Mpu 3TOM HOTPEIIHOCTh B
olpeieNeHnu KoopauHatel? CpaBHUTE €€ CO 3HAYEHUEM paJinyca OpOUTHI.

6. ITosicauTe IMPUYUHY pas3jinduAa B BEJIMUYWHAX HOHHBIX paaAuyCOB JJIs1 U303JICKTPOHHBIX

nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OO0BsicHUTE 0000 HU3KYIO YCTOWYMBOCTH COETMHEHUI P-3JIEMEHTOB 6-TIepro/ia B BBIC-
meit C.O.

Bapuant Ne2



1. [IpuMeHUMO 71 TIOHATHE TPACKTOPUU JBHKEHUS K MUKpouyacTuiiam? Yem 3To onpenens-
€TCsl U KaKO€ MOHSTHE €Tr0 3aMEHSET?

2. VkaxnTe 3HaUCHNE KBAHTOBBIX YHCEIT AJIs1 BHCHIHHX 3JICKTPOHOB B aTOMax 3JICMCHTOB C

nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.
3. Hanwumure snekrponHo-rpaduueckue Gopmyist: Pd, Zr'?, s,

4. Ha ocHoBaHuM y4eHUs O CTPOCHUH aTOMa OOBACHUTE, IOYEMY SHEPTeTUUECKUH S-
HOyPOBEHb BKJIIOYAET OJHY OPOUTAJIb, P-TIOAYPOBEHbD - TpH, d-110ypOBEHb - ISTH U f-
MOYPOBEHB - CEMb. Y Ka)XHTE MaX YUCIIO 3JIEKTPOHOB Ha STUX MOJAYPOBHSX.

5. Yemy paBHa AeOpoiiyieBCKas JJTMHA BOJHBI AJIEKTPOHA, IBUXKYIIETOCS CO CKOPOCTBIO: Q)
6-10° m/c; 0) 2187 xm/c?

6. DHeprusi MOHU3ALKUHU TTPH TIOCIISI0OBATEIIHHOM OTPBIBE 3JIEKTPOHA 0T aroMoB M(Q cocras-
nset: E1=733, E;=1447 u E3=7718 x/[x/Mob. Uem 00BsCHUTD pe3koe Bo3pacTtanue E3?

7. Kakyto cTpykTypy A0mKeH uMeTh BocbMoi niepuoa? [1oBTopsieT Jin OH MOJIHOCTHIO
cenpMoit nepuo?

Tema: «XumMuueckas CBA3b»
Bapuant Nel

1. Uem 00BbACHUTH HEBO3MOKHOCTh 00pazoBanus 100% HMOHHOI CBS3U U YeMY IPUMEPHO
paBHa J10JIsI KOBAJICHTHOCTH B HANOOJI€€ MOHHBIX OMHAPHBIX COCAMHEHUSX ?

2. YcTaHOBHUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIIMX MOJIEKYN U HOHOB, OMIPEIEINB
opOuTaNyU IeHTpatbHOro aTomMa 1 ux tun rudpuauzanuu: NF3, NO,', PHjs, PO43'.

3. Kak 10/KHBI MEHSATHCSI 3HAUEHHEe MOMEHTOB JHITOJeH Mosiekya B psiay: a) CIF-BrF-IF; 6)
NH3-PH3-AsH3?

4. [TonspuzyemocTs Kakoro U3 HOHOB Oonblie: F wmm Br, S% i Te?, CI wn I? OGbsic-
HUTE MPUUHHY.

5. T s NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsICHUTH HaOMIOTaeMYT0 3aBUCHMOCTB. OOBsICHUTH pe3koe pasnmuune Trut. AlF; u SiF,
CUHMTasl, YTO MOJIAPHOCTH CBA3HM paBHOMEpHO yMeHblaercs oT NaF k SFe.

6. UeM 00BSACHUTH 3HAUYUTEIBHO OoJiee Beicokue Tl u Tk. BOJIbI U MJIABUKOBOM KHCIOTHI
MO0 CPAaBHCHUIO C TCMH, KOTOPBIC JOJIZKHBI COOTBETCTBOBATL UX MOJIAPHBIM maccam?

7. DNEKTPHUSCKAN MOMEHT JHIOJSA MOJICKysl HyS paBeH

0,31 -10'29KJ1'M, a HZSe-O,08-O'29Kﬂ-M. Omnpenenure, Kak OTHOCATCS JUTHHBI TUTIONEH 00erX
MOJICKYL.

Bapuant Ne2



1. [Toyemy npu HATMYUK OJHOM CBSI3M MEXKTy aTOMaMU OHA MOKET OBITh TOJBKO O-
cBs3bt0? Ilpu Kakux ycnmoBusix oOpasyercs m- ¥ O-CBs3U?

2. Ckounbko cBs3eit y aroma cepbl B Mojiekyiie SO,Cly, y yriepona B mosekyiae COCl,; kak
3TO COTJIACYeTCs C TUIIOM THOpHIn3aumn?

3. Kakas mosekyina MmoxkeT cymectBoBath U nmouemy? ClFz, FCls, Brls, 1Brs.

4. Kak u3zmensiercs nomisipusyroniee 1eHCTBUE HOHOB S-3JIEMEHTOB BTOPOH rpymmbl oT Mg k
Ba 1 moueMy 3T0 NPUBOAUT K MOBBIIIECHUIO TEPMUYECKON YCTOMYMBOCTH MX KapOOHATOB B TOM
K€ MOCIeI0BaTeIbHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O6bsicHiTE MPUUNHBI H3MCHEHHUS ITOM

BCJINYHHBI.

6. Kakoe coenunenue 6osee repmuuecku ycroiuno? PhCO; uu CaCOs; PhCly nm
PbBI’4.
7. Paccunraiite 3¢ pexruBnblii panuyc nona Na B kpucramie NaF, ecnmu koHCTaHTa pemier-

KH €Tr0 paBHA 2,31-10" u, paauyc noHa F~ paBen 1,33:10"% .

Tema: «Hauana xumMmu4deckoii TEPMOANHAMUKH. KuHeTHKA 1 MeXaHM3M XMMHYECKHUX

peakuuinn»
Bapuant Nel
1. JluxpoMaTt aMMOHUS IIPU HATPEBAHUH PaA3JIaraeTcs M0 peaklyu:

(NH3)2Cr,07(1)=N21(r) + 4H,0(r) +Cr,03(t) AH® X p =-503 kI

CKOIIBKO OHEPTHUU BBIACIINIIOCH IIPH PA3JIOKCHUN HCKOTOpOﬁ nopuuu Juxpomara aMmo-
HUs, €CJIM MacCa TBEPAOIro OCTaTKa Ha 10T MeHBIIIE MacChI HCXOAHOTI'O BEUICCTBA.

2. Ontanenus oopazosanus HoOy(T) U3 mpocTsix BemiecTB paBHa - 136,1 kJ[x/mMonb, 3H-
TaJbIN TUCCOIMALIMY Ta3000pa3HBIX BOAOPO/A M KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
k/[x/Momnb. Beruucnure suepruro cszu O-H B mepokcuie Bogopo/ia, MpuHSB dHEPruto cBsizu O-
O paBHoii - 138,07 xI>x/MOb.

3. Omnpenenute AH9s 1 AU cuctembr: 4NH3(r) + 302(r) = 2N2(r) + 6H20(k)

4. [Tpu remneparype 100°C ckopocTh 01HOM peakiuu B 2 pa3a 60JbIle CKOPOCTH BTOPOH.
TemmneparypHblit K03 (PUIIMEHT CKOPOCTH MEPBON PeaKLUU paBeH - 2, BTopol - 4. [Ipu kakoit
TeMIIepaType CKOPOCTH 00X peaKIfii BEIpaBHUBAIOTCS?

5. Kak u3MeHuTCs 1aBIeHUE B CHCTEME IepBOHaYaIbHO coaepkanieit HBr u O,, eciu k Mo-
MeHTY HacTyruieHus paBHoBecus: 4HBr(r) + Oy(r) = 2H,0(r) + 2Bry(r)  mpopearuposaiio 10%
MCXOJHOTO KOJIMYECTBA KUCIOPOa, a paBHOBeCHbIe KoHIleHTpammu [HBIr]=0,6 momns/m;
[02]=0,36 monb/a?

6. Bo ckoinbko pa3 cieyeTr yBeaIuuuTh KOHLEHTPALIMIO BelecTBa By B cucreme:

2A;( 1) + By(r) = 2A,B(1)



UtoOBI Mpy YMEHBIIIEHUN KOHIICHTpAIMH BeniecTBa A, B 4 pa3a CKOPOCTh MPSMOM peax-
[IUH HE U3MEHIIACH?

7. Hns nekotopoit peakiun AG°>0. Kakue u3 npuBeIeHHBIX YTBEPKACHUN MPABUIIbHBI:

a) K >1; 0) k<l; B) B paBHOBECHOW CMeCH MPpeo0IagatoT MPOAYKTHI PEAKIIUU; T') B
PaBHOBECHOHM CMeCH MPeo0IIaatoT UCXOIHBIC BellecTBa?

Bapuant Ne2

1. [Ipu BoccTanosnenun 80r okcuaa xene3a(3) anroMuareM Belienutcs 426,3 kJx Tera.
[Ipu cropanuu 5,4 r MeTaJIMUECKOTO amoMuHus BeaeauTcs 167,3 k[ termia. Ha ocHoBanuu
9TUX JaHHBIX, UCIOJIBb3Ys 3aKkoH ['ecca, Beuucnute sHeprerudeckuit 3¢ ekt nmpu odpazoBanuu 1
MOJIb OKcHa xene3a(3).

2. AH® 65, MgO(x) 1 CO»(r) coorBeTcTBeHHO paBHa- 601,8 u -393,5 x/lx/Moinb. Temnora
paznoxenuss MgCoz na MgO u CO, IH=100,7 xJl>x/mMonb. Vicnionb3ys 3TH JaHHBIE, HAAUTE
terioTy oopazoBanusi MgCO; 13 371eMEHTOB.

4. Berauciuth TeMnepaTypHbiil KOOGGUIIMEHT CKOPOCTH PEaKIIMH, €CITM KOHCTaHTa CKOPO-
cru ee pu 100°C cocraisier 6-107, a mpu 150°C -7,2-10%,

5. Jliig Toro yToObl yBenuuuTh B 216 1 256 pa3 ckopocTs peakuuu cuHTe3a NHs, Bo ckoiib-
KO pa3 HaJl0 MOBBICUTH B IEPBOM cilydae KOHIeHTpauuto Hy, a Bo BTopom naBienue? Kak
W3MEHHUTCS CKOPOCTh PEaKLUU IIPU yBEJINYEHUH JaBieHus B10 paz?

6. Cucrema C(rpadur) +CO,(1) = 2CO(r) AH° =172,5 x]JIx

Haxonutcs B paBHOBecuu. YKa3aTh: a) Kak u3MeHHUTcs coaepxkanue CO B cucrteMe npu
MOBBILICHUH { ¥ TpU HEM3MEHHOM naBiieHuu? C yBeTU4YEeHUEM JaBJI€HUs IPU HEU3MEH-
Hol Temrnieparype? 0) I3MeHUTCs 71 K p MPH MOBBIIIEHUH OOIEro TaBICHUS U HEU3-
menHoi 1? [Tpu yBennuenuu t? [1pu BBeneHuu B cuctemy karaiauzaropa? OTBeT 000CHO-
BaTh.

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

Y cTaHOBUTH NPH CHEAYIOMUX KOHIIEHTparusxX: (A) = 6mons/i, (B) = 2mons/n, (C) =
4monp/n, (1) = 3moinp/n. B paBHOBeCHYIO cuctemy n100aBuin 4 Mouib/i1 BemectBa B. Boi-
YHCITUTh HOBBIE PABHOBECHBIC KOHI[EHTPAIIMU BEIIECTB.

Tema: «PacTrBOpbI»
Bapuant Nel

1. PactBop conepxur 0,1mons CaCl, u 0,1moms AICI; B 211 pacTBopa. KakoBa MossipHast
koHmentparus nona Cl” B pacrBope?

2. pH 1-10° H pacTBopa caboro OAHOKUCIOTHOTO OCHOBaHUs paBeH 9. Beuncnure KoH-
CTaHTY AMCCOLMAIIMIY OCHOBAHMSI.



3. VYkazaTh, HE TPOU3BO/ISI BEIYUCIIEHU, B KAKOM U3 PaCTBOPOB JIBYX COJIEH PaBHOW KOH-
neHTpanuu pH 6omnbine nian Mmenbie. OTBeT 000CHYHTE UCXOIS U3 3aKOHOMEPHOCTH M3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3nekTponuToB: KoSe u Ky Te; NagPO4 u NagHPO,.

4, Haitnure crenens ruaponusa cosieid u 3HadeHne pH 11 ux pacTBOpOB KOHLUECHTPALIUU
0.1momw/m; NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , npu 25°C paBno 2107 . Brmagaet mu ocagox AgoCr,O7 mpu cMenmBaHum
paBHbIX 00beMOB 0,05H pactBopoB AGNO3 u K,Cr,07? CteneHb AMCCOUAIIMM dTUX
371eKTpoJIUTOB paBHa 90%.

6. Boraucnuts a u (H+) B 0,3M pacTBOpe YKCYCHOM KHUCITOTHI (K=1,8-10'5). Kaxkue 3Hauenust
IPUMYT 3TU BEIHUYUHBI 1ociie AobaBnenus Kk 111 pactBopa kucnotsl 0,2mons CH3;COONa?
Koaddunuenr akrusnoctu noros f{CH3;COO") =0,7.

7. Cpasuutb pactBopumoctb POCI, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CHYiTE HCXOI5
U3 MOJISIPU3A[MOHHBIX TIPEICTaBICHUIA.

Bapuant Ne2

1. PactBop conmepxkut 0,1moib - sxBuBanienToB (NH4)3PO4 B 200Mi pactBopa. Kakosa mo-
nspHas koHenTparus nonos NH;" B pactope?

2. Boruncnute pH 0,001H pacTBOpa cepHOIl KUCIOTHI.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOU KOH-
neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXO/As U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoiutToB: NaHCO3; u Na,ClO3; NaClos u NaClO.

4. Kakue BennynHBI ABJISIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOM MPOLECcca JIEKTPOJIH-
TAYeCKOU aucconmanuu? Jlaiire ux onpenenenue. Kakyro U3 HUX v moyemMy Ha3bIBalOT
MMOCTOSTHHOW BEJTMYUHOMN?

5. Hatigure crenens ruaposmsa NalOs u NalO B pactBopax xonmnentparwu 0,1 mous/n. 13
MOJTYYEHHBIX TAHHBIX CJICTalTe BHIBOJ O CPABHUTEIBHOW CHJIE KUCIOT, 00pa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"",

6. Bremamaer iu BaSO, npu 106aBiieHUN pacTBOpa CEPHOM KUCIOTHI 00beMoM 100MIT ipu
koHmentparuu 0,2Moib/11. K pactBopy BaCl, Toro sxe o0beMa, eciii MoJIsipHast KOHIIEHTPAIUS
HKBHMBAJIEHTA 3TOT0 pacTBopa paBHa 0,2Mo1b/11.? ByneT nu 1o6aBieHHOE KOJIMYECTBO CEPHOM
KHCJIOTHI SKBUBAJICHTHBIM MU H30BITOUHBIM?

7. Croubko Momb NH,Cl cienryer no6asuts k 11 0,1M pacreopa NH;OH(K=1,8-10") st
TOTO0, YTOOBI KOHIIeHTpanus noHoB OH’ crana yuciienno pasaa Kn? YcmoBHo mpumem
f(N H4+):1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHUTEIbLHBIE PC€AKIHHU H IJTCKTPOXHMHUYICCKHUE IPO-
HeCChb»

BapuanT Nel



1. 3aKOHYHTH COCTABIICHUE YPABHCHHS PEAKIIMU U IT0100paTh KOAPPHUIIMEHTHI IPOCTEHIITNM
cnocooom: SO,+H3As04+H,0—H3ASO3+...

2. Hanuiure ypaBHeHHs peakiyii U moaooparh KO3 PUIHMEHTH SIEKTPOHHO-HOHHBIM Me-
TOIOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CocTraBHTh B MOJICKYJISIPHOM (popMe ypaBHEHHUE PEAKITUU: [Fe(CN)e]s'
+H,0,—[Fe(CN)6]*+0,
4. YeMy paBHa MOJISIpHAsi Macca SKBUBAJICHTA ITEPMaHTaHaTa KaJIUsl KaK OKHCITUTEIS, €CITU

9TO BEIIECTBO B MPOIECCE PEAKIIMU BOCCTAHABIMBAETCS: a) 110 cyiabdara mapranma (1) 6) go
JTMOKCHJIa MapTraHiia B) 10 MmaHranara kanus KoMnQO,?

5. Byzner nu paboTtaTh rajgpBaHUYECKH SJIEMEHT, COCTOSIICH U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyxeHnsix B 1 1 0,11 pactsopsl KOH nipu 25°C, eciu Kakyllas CTelneHb JUCCOIUALUM
pactBopoB KOH cootBercTBeHHO paBHbl 77 1 91%7?

6. ["aneBannyeckuii PjIEMEHT
(-)2Cr/2Cr3+ | H,S04 | (Pb) 3HA/6H" (+)

00pa3oBaBIICIiCS IPU KOPPO3UU XPOMA, OTIASTHHOTO CO CBUHIIOM, JIA€T TOK CUJION OA.
Kakas macca xpoma OKUCIUTCSI U CKOJIBKO JIUTPOB BOJIOPO/A BBIAEIUTCS 3a 55¢ pabOThI
3TOTO 31eMeHTa’?

7. MenHblil KyJIOHOMETP COEIMHEH MOCJIEI0BATEIBHO C JIEKTPOIU3EPOM, B KOTOPOM HJIET
anekTposn3 BogHoro pactBopa AGNO3 Ha YyrobHBIX AIIEKTPOAAX (IJaiTe TONHYIO CXeMY
npoiieccoB, mpoucxoaaumx npu snexkrpoanse AgNOs). Ha kaToze B KylIoHOMETpe BBIIETUIOCH
192r menu, a B anexktpoauzepe 450r cepedpa. Onpenennure BBIXO 110 TOKY B JIEKTPOJIU3EPE.
Kakoii 00beM 3aiiMeT BBIIETUBIIMICSA KUCIOPO/I, €CIIHM 9TOT 00beM u3MepuTh ripu 10°C u
nmasiaeHuu 9730311a?

Bapuant Ne2

1. 3aKOHYHTH COCTABIICHUE YPABHEHHSI PEAKIIMU U 1T0100paTh KOAPPHUIIMEHTHI IPOCTEHIITUM
criocobom: HSO4+KI+KCIO;—KCl+ls...

2. Hanummre ypaBHEHUS peakIuil v mogo0paTh KO3 PHUIIMEHTHI 3JIeKTPOHHO-HOHHBIM Me-
TonoM: HySO4+H,S+KMNn0O4—S+...; HNOs+FeS,—

3. CoctaBuTth B MOseKysipHOU popme ypaBHeHUE peakuuu: NoHg+l,—No+I'.

4, Kakyro maccy aimoMuHAS MOKHO OKHCIUTE ¢ omoiisio 0,11 0,250 K,Cr,07 o peakiuu
A|+KszzO7+HzSO4—>A12(SO4)3+Cr2(804)3+KzSO4+H20.

5. DJIC ranbBannveckoii memu (-)Ag/AgNO3 0,0058 /a=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. OmnpeaennuTe KOHICHTPALIUIO JIEKTPOIHUTA MPH MOJIOKUTEIHHOM
3JIEKTPOJIe, eCi KO3 HUIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AgNO3 ipu
OTPULATEIILHOM U MOJIOXKUTEIBHOM 3JIeKTpoie paBHbl 0,945 u 0,750.

6. [Ipu paboTe raTbBaHUYECKOTO JIEMEHTA



(-) 4AL/4A1 | H20, O; | (Cr) 120H/6H,0, 30, (+)

00pa3oBaBIIEroCs MPU KOPPO3UH ATFOMUHUS, KOTOPBIA HAXOAUTCA B KOHTAKTE C XPOMOM,
3a 1mMuH 20c¢ ero paboThl Ha XpOMOBOM KaTojie BoccTaHoBUII0Ch 0,034:1 Kuciaopoaa.

Onpez[eJmTe, HACKOJIbKO YMCHBIINWJIACH ITPU 3TOM MacCa aJIFOMHUHHUEBOIO 3JICKTPOAa U
Y€MY paBHa CuJia TOKa, IPOTCKUICTO 110 BHEIIIHEH 1IeTTH TaJIbBAHNYECKOTO dJIEMEHTA.

7. Uepes cepeOpsaHBIN KyJIOHOMETP MPONYCKAIH TOK B TeUeHUE 34. AMIIEpMETP MTOKa3bIBAII
cuiny Toka paBuyto 0,9A. Haiitu % norpemHocTy, JaBaeMblii aMIIEPMETPOM, €CIIH 3a 3TO BpeMs
B KYJIOHOMETpE Ha KaToe BeIIeauiIoch 12,321 cepebdpa.

Tema: «CTpoeHHe M CBOMCTBA KOMIUIEKCHBIX CO€UHEHUi»
Bapuant Nel

1. HasBats komiuiekcubie coequnenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cly)]ClI,
[PtCI,][AuCly].

2. Hanmcates ¢popmynsr: a) rerpaiiononanat(LL) naaus™); 6) xmopua OpoMaTeTpaaMMu-
HakBaxpoMma(lll); B) TpHaMMHHXIOPOIUHUTPOKOOATIBT.

3. MoskHo 1 ocaauts nonsl Ni>+ u3 pactopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
Moutb/1uTp, coneprkartero 0,2 mons KCN(a=80%), ecim noGasuts 10™mous cyaspuna
ammonus? [Ipu Kakoi MT KOHIICHTPAIIMH CYIb(HIa aMMOHHUS HAYHET BBIMAIaTh 0Ca0K?
(ITP(NiS)=2-10%).

4. OmpenenuTe THIT THOPUIU3AINH B CICAYIOIINX KOMIUIEKCaX, a TaK ke n300pa3uTe ux
reomerpuyeckyro popmyny: [AuCly] ; [PtCly]" .Uemy paBHBI HX MAarHUTHBIC MOMEHTBI?

5. JI1st ocaXkICHHSI XJIOPUI-HOHOB, COCTABJISIOIINX BHEIIHIOK c(hepy KOMITIIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 motpe6oBanocs 20Mi

0,2m pactBopa AgNOs. ITo pe3ynbraTam 3TOro OIbITa COCTaBbTE KOOPANHALIMOHHYIO (POPMYITY
COCZIMHEHUS 1 HA30BHUTE €TO0.

3+
6. C JIMraHaaMunu ¢11a00T0 MU CHIIBHOIO I0JIs KoMIUIEKCEL Co ABIAKOTCA CUJIIbHBIMU

2 .
OKMCIIUTENSAMH, a KoMILiekchl Co”" MPOSBIISIOT BOCCTAHOBUTENBbHEIE cBOicTBa? Kak 710
o0pscuser TKII?

Bapuant Ne2
1. HasBats komiuiekcubie coequaenus: Na[Zn(OH),], [Ni(H20)6](NO3),, [Co(En)3(NO3)s].

2. Hanucats popmynsl: a) ammunnenraunanodeppat(ll) Harpus; 6) muruapokcorerpa-
xyoporutatusat (IV) ammonus.

3. K 0,2m NiSO,4 no6asunu paBHbIi 00beM 2M NH3, BEIUHCIATE [Ni]2+, €CJIM CUUTATH YTO B
pactBope oGpasyercst kKomuiekcHsiit nou [Ni(NHs)e]*+.



4. B xommiekcax [CO(NO,)g]* 1 [Ni(CNS)e]* nnrarzst 061a1at0T CHIBHBIM MOJEM.

CocrtaBbTe 3HEPreTHYeCcKyIo cxeMy oOpasoBanus cBs3eil (Mmeron BC) B 3THX KOMILIEKCax U

YKaXXUTC MAarHUTHBIC CBOMCTBA KOMILJIEKCOB.

5. Omnpenenure KOOPAMHAIMOHHOE YHUCIIO (X): [Fe"Fx]'(X'Z); [Fe"CIx]'(X'Z).

6 7
6. Kakas snekrponnas kondurypanus, d° wim d’, mact 6osbinee 3HaucHue Ecyrr as

OKTasApUICCKUX BBICOKOCIIMHOBBIX U HU3KOCIIMHOBLIX KOMIIJIEKCOB?

1. (marnetut). Kakomy copepxanuio (B %) MarneTuTa 3TO COOTBETCTBYET?

KpnTeplm OILICHKH OTBE€TA CTYACHTA IPU BbLINIOJTHCHUH KOHTpOJ’IbHOﬁ paﬁoTI)I

Onenka

OTJIMYHO

XOpo1uIo

YAOBJIETBOPUTEIHHO

HEY/10BJICTBOPHUTEJIBHO

TpeGoBanus kK 3HAHUAM

NpHuBeeHbI MOJIHbIe NMPaBUJIbHbIE pellleHHs], 0TBeTbl I'PAMOTHO
apryMeHTHPOBaHbI

AONMylIeHbl He3HAYMTEJbHble IOrPEelIHOCTH NpPH OTBeTaX Ha
BOIIPOCHI, apryMeHTAnHs ObL1a He MOJIHOMI

B orBeTax Ha HEKOTOPLIC BOMPOCHI JONMMYIIECHBI prﬁble OlIII/IﬁKI’I,
YaCTbh BBIBOJAOB HE€ aprymMeHTHpOBaHa W/IM aAprymMeHTHpPOBaHa
HEIIPAaBUJIBHO

OtsBernl HA 50 u Gosiee % BONMpPoOCOB OMIMOOYHBI, 00IbIIHHCTBO
BBIBOJOB HE AapryMEHTHPOBaHbl MJH AapPryMEeHTHPOBaHbI
HEIPAaBUJIBHO

Ilpumepnvie éapuanmel mecmogvix 3a0aHuil

Tema: «OCHOBHBIE KJIACCHI HEOPraHu4eCKMuXx coeTHHEHUI»

Bapuant Nel

1. dopmyna kpucramoruapara cyibdpaTa HaTpHs, Macca KOTOPOTo MPH 00€3BOKUBAHUU

yMeHbImiIach Ha 47%

1) Na,SO,4 * 2H,0
3) Na,SO4 * 5sH,0

2) Na;SO4 * 7TH,0
4) NapSO4 * 6H,0

2. KapOonat xamust pearupyeTt B pacTBOpE C BEIIECTBaMU Habopa



1) CO,, SO,, H3PO4  2) CO, KOH, HC1
3) BaC1l,, HNO3, Rb,SOs  4) KHSO4, NaOH, SO;
3. OnHOBpEMEHHO HE MOT'YT HaXOJUTCS B pPacTBOpE BellecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H2SO4
3) NaClu H,SO,  4) NaOH u K,SO,4
4. OnHOBPEMEHHO B pacTBOPE MOTI'YT HAXOJUTCS UOHBI

1) Ni?*, K*, SO4%, I 2) Pb?*, S, CH3COO; Ba**
3)NH,", PO, Ca®" F  4) A1* Fe*, COs%, Br

5. VYcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBAMU

1: a3oTHas kucmoTa A: B3aMMOJIEHCTBHE C COISIMU MEU C 00pa30BaHUEM OCaKa

2: runpokcu HaTpus b: B3auMoieiicTBre ¢ coyisiMu Oapust ¢ 00pa3oBaHHEM OCaJIKa

3: consHas kucjaoTa B: B3aumojeiicTBHE C cepol PU HarpeBaHUH

4: cynbhaT amrOMUHHS I': B3auMoIeliCTBHE C IIMHKOM ¢ 00pa30BaHUEM BOAOPOIA

6. KommuecTBo BO3MOXHBIX cojieit oopasoBanubix H3S04 1 AI(OH)
14 2)1 3) 2 4)3 5)5

Bapuaunt Ne 2

1. Tmapun ogHOBaIEHTHOTO MeTaia coaepkuT 12,5% Bogopoaa mo macce.
1) cepebpo  2) HaTpuit 3) nuTHit 4)3010TO
2. Jluoxcup yriaepojsia MOXKET pearupoBath C BellecTBaMU Habopa
1) Ca0, (NH4),CO03 pactBop, HNO3 2) Na,CO03 pactsop, Mg, C (xokc)
3) KOH, H,SOy, pactsop BaCl, 4) CuS04, NH3, NaOH
3. OmxHOBpEMEHHO HE MOTYT HAaXOJUTCS B paCTBOpE BEIIeCTBAa Habopa
1) BaCl, u NaNO;  2) BaCl, u NaBr
3) Ba(NO3), u KI 4) Ba(NO3), u H,SO4
4. Kuciyro coJib MOXHO TIOJIYYHUTh B BOJHOM Cpejie TIPU B3auMOJICHCTBUN
1) LiOH u HBr 2)CsOH u P,05
3) Mg(0OH); u HCOOH 4) AIOH); u N,O3
5. OmHOBpEMEHHO B PAaCTBOPE MOTYT HAXOAUTCS MOHBI
1) Ba**, Na*, F, CO*
2) Ag*, Ca?*, Br, NO3
3) Zn* ,NH,", OH, I
4) Cu®*, AP, CI', SO~

6. YCTaHOBHUTH COOTBETCTBHE MCKAY BCIICCTBOM U CII0COOOM €ro pacnoo3HaHuA:

1) 1: yroekucinelii Ta3  A: BO3ropaHHe TIICIOIIEH JTyUHHBI
2) amMMHaK b: Bozropanue ¢ xapakTepHbIM 3ByKOM



3) kuciopon B: moMyTHEHHE N3BECTKOBOM BOBI

4) Bomopon I': n3MeHeHne OKpacKu BIAXHON MHIUKATOPHON OyMaXKu

7. YcTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBOM U CBOMCTBaMM:

1) a30THasd KHCJIOTa A: BSaHMOHeﬁCTBHC C COJIsIMHU MEIU C O6p330BaHI/ICM

ocajgka

2) TUAPOKCHI HaTpus b: B3auMojeicTBHE C COMsIMU Oapus ¢ 00pa3oBaHUEM

ocajka
3) cossiHas KKCI0Ta B: B3aumopelicTBre ¢ cepoi IpU HArPpEBaHUU

4) cynbdar anroMuHuAs [ B3aMMOJICHCTBHE C IMHKOM ¢ 00pa30BaHHEM BOJIOPOIa

8. B pesynbrare clieAyIONIMX MPEBPALICHUI

3i02+C Ca HCl oz

Ca3{PO4)2

Ca3(PO4)2 X1 Xo X3 X4
Xs
o0pasyeTcs KOHEUHBIN POIYKT X5

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

Tema: «Crpoenne aroma. Ilepmoamyeckuii 3aKOH W NEPHOAMYECKAS
xumudecknx 3jemenToB .. MenaeneeBay»

Bapuant Ne 1

1.

HSOBJ‘IGKTpOHHLIe ATOMBI U TOHBI

1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn
9J‘IeKTpOHHa${ EMKOCTH f -IIOAYPOBHHA

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

DHeprus CpoJICTBA K SJIEKTPOHY B MEPHOJIE

1) He u3meHsieTcs:  2) yMEHbIIaeTcs
3) yBenuuuBaeTcsi  4) OCTalOTCS TTOCTOSIHHON

Pa3pemennsiit HaOOp KBAaHTOBBIX YHCEN 3JIEKTPOHA

Dn=3,1=00m=12)n=2,1=1,m=0
3In=3,1=2,m=-1 4H)n=3,1=2,m=3

Hanmenbimii paguyc UMeEeT HOH
1) Cs” 2) Ba*" 3) TeZ4) I

Mopenb aroma, co3ganHas J.Pe3epdopmom HazpBaeTCs

CHCTEMA




7. Ywucno ypoBHeil y aToma ornpeaenseTcs KBaHTOBBIM YHCJIOM

8. 9Hepr1/1;1 OTphIBA DJICKTPOHA OT aTOMa HAa3bIBACTCA BHCPFHeﬁ

9. Ecuu 35ekTpoH Jenaet Beioop Mexay 4d 1 5 S aTOMHO# OpOUTAIIBIO, TO ATOM COIEPIKHUT
-3JICKTPOHOB

10. YcTaHOBUTH COOTBETCTBUE MEXKAY JCKTPOHHBIMH KOHPUTYpaUIMU U XUMHYECKUMH
YaCTULIAMH

1: 1s°2s2p%3s%3p"  A: Na*
2: 1s%25°2p®3s%3p°  B: N
3: 1s225°2p° B: §%°
4: 1s%25°2p° I: Al

11. Pacnionoxuth B HpaBHHBHOﬁ MMOCJICAOBATCIbHOCTH 3aIIOJTHCHUA SHCPICTUICCKUX
HO,I[ypOBHGﬁ B aroMax

A:5s b:4d B:3d I':5p [1d:6s E:4p
Bapuant Ne 2
1. M3onneKkTpoHHBIE aTOMBI M HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
2. Habop xBanTOBBIX uncen N = 3, | =1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OamHaKoBOE KOINYECTBO 3JIEKTPOHOB y HOHOB
1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te> 3)Hg®,I,Sn  4) I, Cd*, Sn*
4. DNeKTpOHHas eMKOCTb ( -[IOypOBHS
1)6 2)14 3)10 4)18
5. DHeprus MOHU3AIUH B TPYIIIE
1) He u3MeHsieTCsl  2) YBEIHUUUBACTCSI
3) yMeHbIIaeTcs 4) ocTaroTCs MOCTOSHHOM
6. ATomHBIe opOuTany naroT cymmy N+ [ =9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s

7. Ywucio HecmapeHHBIX 3JIEKTPOHOB B aTOME XpOMa B HEBO30YKJIEHHOM COCTOSTHUU

8. Dmueprus nonumsanuu aroma Ca (3B): 11 =6,113; 1, =11,871; I3 =51, 21. Tpetbs sHEprUs
WOHM3AIMH PE3KO BO3pacTaeT U3-3a OTPhIBa JJICKTPOHA




9. 9.Yucno opburasneii y aToMa OnpenemseTcs KBAaHTOBBIM YHCJIOM

10. YcTaHOBHTE COOTBETCTBHUE MECXKAY SJICKTPOHHBIMHA KOH(bI/Il"ypaI_[I/IHMI/I H XUMHYCCKHNMH
qacTHulaMH

1) 15°25°2p°3s23p®4s%3d®  A: F
2) 15°2s%2p°3s°3p®4s'3d®  B: C
3) 1s%2s%2p° B: Fe™
4) 1s°2s°2p° I:Cr

Tema: «XuMuueckasi CBA3b»
Bapuant Ne 1

1. B psny BogoponHbix coenunenuit anemenToB VI A rpynmsr: H,O — H,S- H,Se
HOJISAPHOCTD CBsi3u D — H:

1) yBemuuuBaercs

2) HE U3MCHsCTCS

3) ymeHbIIaeTcs

4) cHauasa yMEHbLIACTCS, IOTOM yBEINYUBACTCS

2. Tonbko KOBaJICHTHAs CBSI3b UMEET MECTO B COSIUHEHUH ¢ (hOpMYIIOi
1) Ba(OH), 2) NH;NO3 3) H,SO,4 4) Li,CO4
3. Atowm yriepozaa B BO30YKIEHHOM COCTOSIHUM 00pa3yer:

1) yeThIpe KOBAJICHTHBIE CBSI3H, 3@ CUYET YEThIPEX HECMIAPCHHBIX IEKTPOHOB

2) TpH CBsI3H, 3a CUET JBYX HECMAPEHHBIX 3JCKTPOHOB M HEMOAETICHHOMN IEKTPOHHOM
napsl

3) HU OJHOM, aTOM yIJIepoja B HEBO30YKICHHOM COCTOSIHUHA XUMUYECKUX CBS3CH HE
obpazyer

4) n1Be CBsI3M, 3a CUET JIBYX HECIIAPEHHBIX JICKTPOHOB

4. BemecTBO, KOTOPOE HE MOT'YT 00pPa30BBIBATH BOJIOPOIHYIO CBSI3b
1) H,O 2) HF 3)HN3 4) HI

5. sp’ rUOpUIN3AIMS PEAT3YETCsl MTOJIHOCTHIO
1) SO, 2) CH, 3) SO3 4) C10°

6. YcTaHOBUTBH COOTBETCTBHE MEXKIY GU3NICCKUMHU CBOHCTBAMHU M TUTIAMH
KPUCTAJUIMYECKUX PEHIETOK:

1. KOBKOCTb

2: HU3Kas TeMIeparypa KUIICHH

3: BBICOKas TBEPAOCTh

4: snekTpuydeckasi IpoBOJIMMOCTh PacTBOpa
A: atomHas



b: metamnyeckas
B: nonnas
I': MmonexynspHas

7. YCTaHOBUTH COOTBETCTBHE MEXK/y THOpUIM3AMEN M MOJICKYJIONW MIIM YaCTHIICH

1) sp A: BeCl,
2) sp® B: CO5*
3) sp® B: NF;
4) spd I: PFs
I[: PFG
E: XeFg
Bapuant Ne 2

1. BemiecTBO ¢ HOHHO# CBS3BIO0 UMEET HOPMYITy

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

2. AToMHasi KpUCTAJUTMUECKas pellIeTKa XapakTepHa JUIs
1) anromuHMs U KapOU1a KPEMHUS

2) cepbl 1 oxa

3) okcuia KpEMHHUSI M XJIOpUIa Kaaus

4) anmasa u 6opa

3. sp? rUOpUIN3AIMS PEAT3YETCsl TOJIHOCTHIO

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

4. YcTaHOBHTH COOTBETCTBHUE MCKAY BECUICCTBAMU U BUAAMU XUMHYECKOH CBSI3HU B HUX |

BOJIb(hpam A KOBaJICHTHasl MOJIsIpHAs anmas
amMas b: xoBaJieHTHas HeNoOJIIpHAs aMMHaK
aMHaK B: merannudeckas

MOBapEHHAs COJIb I': nonnas

5. YCTaHOBUTHL COOTBETCTBHE MCXKAY BCIICCTBAMU U THIIAMU KPHUCTATINIMYCCKHUX PEIICTOK

YTJIEKUCIIBIN Ta3 A: MOHHas
KapOopyH/I b: monekynsipHas
HUKEIb B: Merannuueckas
areTaTt HaTpus I': atomHas

6. VYCTaHOBUTH COOTBETCTBHE MEXKy THOPUAN3AIIUCH U MOJICKYJION

1osp’ A: OR B: SFg



2

2: sp b: BF3 I SF;:
3 spid? E  XeFs JI: BeCl,
4:  spd
4:  spd

Tembl: «Havyajia xuMu4eckoil TepMoaAuHaAMUKU. KuHeTHKA 1 MeXaHM3M XUMH4YeCKOMI

pPeaknumn»

Bapuant Ne 1

1.

Bo ckonbko pa3 yBenuuntes ckopocts peakiui Ho(r) + lo(r) = 2HI(r) npu yBennyennn
JaBlieHus B 3 pa3a

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

[Ipu Temneparype 90°C peakuus nporekaer 1 mun. [Ipu kakoi Temneparype peakuus
3akOHYMTCS 32 14 21MuH, eciii TeMnepaTypHbIi koddduirent pasex 3

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

Xumuueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 8l5(r) + 8H,S(d - Q cmectutcs
BIIPABO MPH MOHWKECHUH

1) xornenTparuu H,S
2) xoHueHTpanuu Hl
3) naBneHus

4) Temrneparypsl

Xumuueckoe paBHoBecue peakiuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cMmeraercst BpaBo
pH

1) MOBBIIIICHUH J1aBJICHUS

2) noBbimieHnH KoHIeHTparuu ZrCly
3) JOMOJHUTEIHFHOM BBEJACHUN ZI

4) NOBBILLIEHUH TEMIIEPATYPbI

B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbIE KOHIICHTPAI[UH
BeriecTB (MoJib/n) coctaBmwiu: A - 0,03; B - 0,02; C - 0,004. NcxoaHast KOHIIEHTpAIUs
BerecTBa A (MOJb/J) paBHa

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

N3 2 moas CO u 2 mons C1, o06pa3zoBanock mpu HeKoTopoi Temmeparype 0,45 Mob
COC1;. Koncranra paBaoBecus peakuun CO + Cl, = COC1,(r)

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



7. CranpaptHas teriota oopazoBanus MgO (k) u CO, (1) coorBeTcTBeHHO paBHa -601,8 u
- 393,5 x/Ix/monb. Temnora paznoxenus MgCO3 va MgO u CO, AH = 100,7 x1>x/MOb.
Temota obpazoBanust MgCOs

1) -1096 x/Ix/mMomb. 2) -1006 kJ1/MOJIb.
3) -996 x/x/mons.  4) -876 x/[x/MOb.

8. TCHJ'IOTa, KOTOpas morjiomacTCAa NI BeIACIACTCA IIPU pa3I0KEHUN XUMHYECKOI'O
COCAMHCHUSA KOJINYCCTBOM 1 Momb Ha IMPOCTHIC BECUICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NpsAMOi peakiiuu paBHa CKOPOCTU OOpaTHOM peakluu, TO HACTYIaeT
XUMHYECKOe

10. 3aBHCHUMOCTE CKOPOCTH pCaKIMU OT TEMIICPATYPBI ONPLCACIACTCA ITPABUIIOM

Bapuant Ne 2

1. Bo ckoabko pa3 yBenuuutcs ckopocts peakiuu CaO(1) + CO,(r) = CaCOs(y) mpu
YBEJIMUEHUH J1aBlieHus B 3 pasza

1) B9 pa3
2) BS8pa3
3) BO6Dpa3
4) B3pa3
5) He uzMeHHTCS

2. Bo CKONBKO pa3 yBEIMUUTCS CKOPOCTh peakunu npu HarpeBanuu ot 75°C mo 115°C,
€CII TeMIepaTypHbIH K03 (UIIMEHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MCHUTCS
5) B 16 pa3

3. HpI/I TMOBBIIICHUU OABJICHUA XUMHYCCKOC PABHOBCCUC CMEIIACTCS BIIPABO
1) 2NO(r) + Oy(r) = 2NO,(r ) 2) C(1) + CO,(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CSx(r) + 2H,S (1)

4. Xummueckoe paBHoBecue peakuuu 4FeS;(1) + 110,(r) = 8S04(;) + 2Fe,03(t) +Q
CMECTHTCS BIIPABO MPH

1) MOBBIIIICHUY J1aBJICHUS
2) noBbIIcHUN KOHIIeHTpaIruu SO,

3) nomonHuTENbHOM BBeacHUH Fe,03
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4) MOMOJIHUTENLHOM BBeieHHH FeS;

B romorennoii cucreme Hy(r) + I2(r) = 2HI(;) paBHOBeCHBIE KOHIIEHTPAIMH BEIIECTB
(momw/m) coctaBmiu: HI - 0,02; 1, - 0,05; H, - 0,03. McxoaHas KOHIIEHTpaIKs BOAOPO1a
(MoB/1T) paBHA

1)0,04 2)001 3)0,02 4)003 5)0,05

B romorennoii cucreme 4HC1(r) + Oy(r) = 2H,0( r) + 2C1, paBHOBeCHBIE
KOHIIEHTpaIuu Bemects (Mosb/in) coctauiau: HC1 - 0,85; O, - 0,44, C1, - 0,3.
VcxoaHasi KOHIIEHTpaIys KKUCIopoaa (MoJib/J1) paBHa

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

[Tpu cxxuranum rpadura odpazosaiics okeun yraepona (1V) maccoit 8,86 r. TeruoBoit
s dexrt peakuuu AH =-79,2 k. Tennora o6pazoanus CO;

1) -393,3 xJIx/M0ib

2) -358,4 x]JIx/Moib

3) -335,5 k/Ix/Moutb

4) -326,4 xJIx/mMoib
Terutora, KOTOpast MOTJIOIIACTCS MM BBIICISACTCS MPH 00pa30BaHUU XMMHUYECKOTO
COEIMHECHHUS KOJMYECTBOM BellecTBa | MOJIb U3 MPOCTHIX BEIIECTB MPH 3aJaHHBIX
YCIIOBHUSIX Ha3bIBACTCSI

CMCH_ICHI/IG XUMHYCCKOI'0 paBHOBECUA ONIPCACIIACTCA ITPUHIIUIIOM

MuHuMabHas U30BITOYHAS SHEpTIu:, KOTOpOﬁ JOJIDKHBI O6J'Ia,Z[aTB MOJICKYIJIBI, YTOOBI

peaKknus MEXKIAy HUMU CTaJia BO3MOXKHOM Ha3bIBACTCS

Tema: «PacTBopbI»

Bapuant Ne 1

1.

2.

3.

Cwmemanst 100 r 20%-noro pactBopa u 50 T 32%-HOT0 pacTBOpa HEKOTOPOTO BEIIECTRA.
KonneHnTpanus nojry4eHHOro pactBopa

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

Jns onydenust 9%-HOro pacTBOpa COJITHOW KUCIOTHI Hajio pactBoputh 67,2 1 HCl B
BOJI€ Maccou

1)1,107xr  2)0,505kr 3)0,987 kr  4) 1,227 kr
YpaBHeHUO 3Ag+ + PO43' = Ag3PO,4 cooTBeTCTBYET B3aMMOICHCTBUE

l) AgN03 ¢ Na,PO4 2) AgZO ¢ H3PO4
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3) AgNOs ¢ HsPOs  4) AgCI ¢ NasPOy4

KucnoTHOCTE pacTBOPOB COJICH C OIMHAKOBOM MOJISIPHOM KOHILIEHTpALIUEH
YBEJIMYUBACTCS B PALY

HUTPAT KU, CHIIMKAT KaJIns
OpoMu[ KaJIbIUs, OPOMHU/T ATFOMUHUS
XJIOpU KaJust, (PTOPHUI Kaus
XJIOPUJI JIUTHUS, XJTOPUT] KalTus

Xnopua 6apus Maccoii 41,6 r pacTBOpUIHU B BoJie. B monyyeHHOM pacTBOpe COAECPKUTCS
0,35 Mounb xnopua-uoHoB. CTeneHb TUCCOLUAUU XJIopuaa Oapus

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

— 5
Ecnm xoHnenTparus pacrpopa rujapokcuaa ammonus pasia 0,1M u K, = 1,76*10™, to
€ro CTEIICHb HOHU3ALUH (Olyon) COCTABHT

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

Ecnu KoHIEeHTparwms HoHoB Bogopoaa [H'] n anerar-nonos [CH3COO] B 0,1M pacTtBope
yKcycHOH kucioTel paBHa 0,00132 Mob/i1, TO €e KOHCTaHTa MOHU3AIHN

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10™
KoHnenTpanuto noHos Bogopoaa B pactsope npu pH = 4,32 paBHa
1) 4,78*10* 2) 4,76*10° 3)4,74*10° 4) 4,74*10°

AKTHUBHas KOHIICHTpalus aHMOHOB aon- B 0,01 M pactBopa rumpoxcuaa xkanust KOH,
YUHUTBHIBAasI HOHHYIO CUJTy pacTBOpa paBHA

1)9*10°  2)8*10°  3)7*10°  4)6*10°

Koncranra ruaponusa, crenens ruaponusa u pH 0,1M pactopa conru HCOONH4
(Kn(xuc)= 1,8%10™, Kn(ocn) = 1,76%¥107)

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

Bapuant Ne 2

1.

2.

K 100 mi 96%-Hoi1 cepHoii kucnotsl (p = 1,84r/mur) npubasunu 400Mi1 BOJbI, TOTYUYHIICS
pacTBOp MIOTHOCTHIO 1,225 /M. MosnsipHasi KOHIICHTpAIUs pacTBOpa

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

N3 400 r 20%-HOro pacTBopa Nnpu OXJIAXKACHUHN BbIIETWIOCH S0 I pACTBOPEHHOIO
BelecTBa. MaccoBas 10Jisl BEIIECTBA B OCTABIIEMCS paCTBOpE

1)86%  2)6,3% 3)74% 4)95%



. VYpasurenuto Fe** + 30H" = Fe(OH); cooTBeTCTBYeT B3auMOeiiCTBIE
1) FeC13 c KOH 2) Fey(S0O4)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH); c HC1

. IIlesr04HOCTH PACTBOPOB COJIEM C OJUHAKOBON MOJISIPHOM KOHLIEHTpaLuen
YBEIIUYUBAETCS B ALY

1) xapOoHaT HATPUS, HOAU] HATPHS

2) cynbhUT Kanus, Cyabpua HaTpus
3)HUTPUT HATPUS, HUTPAT HATPHS
4) XJIOPHJT JINTHS, XJTOPUT AMMOHUS

. KonmuectBo orpunarensabeix noHoB B 120 r 10% pacTtBOpa aMMOHMUS, €CIIA CTENIEHb
Jaucconuanuu coiu pasaa 90%

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

. Ecnu xonnentparnus azorucroit kucnotsl HNO; paBra 0,12M u K, = 6,9*10'4, TO
CTEIEeHb €€ HOHU3AIUU COCTABUT

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

. Ecii KOHIIGHTPAIHs pacTBOPA MHAPOKCHAa aMMouus paHa 0,1M u K, = 1,76%10, to
€ro CTeNeHb UOHU3AIMH (;05) COCTABUT

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

. Konuentpanus nosos Bogopoaa [H'] 6%-Horo pacTBopa XJI0poBOIOPOIHOIH KHCIOTHI
(p = 1,028 r/mi) coctaBisieT

1) 1,69

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

. AxtuBHOCTH XJ0pua-noHOB B 0,1 M pactBope xmopuna Hatpusi NaCl paBna



1) 7,58*107
2) 7,62*10°
3) 7,68*10
4) 7,54*10%

10. Crenens ruaponusa u pH conu 6pomuma ammonnst NH4Bu pH 0,011 pactBopa (Kg =
1,76*107)

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

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

1. Peakums AucCponopIUOHUPOBAHUS
HNO; = HNO;3; + NO + H,0
K2MnO4 + H,0 = KMnO4 + MnO,4 + KOH
NH4sNO;3; = N,O + H,O
KCIO; = O, + KCI
2. Peakuus BHyTPUMOJIEKYJIIPHOT'O OKHCIIEHUSA-BOCCTAHOBJICHUS
1) AgNO3 = Ag + NO; + O3
2) Ag,0 =0, + Ag
3) K2S03 = K3SO4 + KoS
4) NO; + H,0 = HNO3; + HNO,
3. Omnpenenure cymmy ko3¢ dunuenToB B ypasHenue peakuuu CaOCl, + H,O + NaBr —

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

4. YCTaHOBUTH COOTBETCTBHUE

1: mpoaykTsI anekTposu3a paciiasa CuCl, A:CuuCl,

2: mpoayktsl anektponn3a pacteopa CU(NO3),  b: Cuu O,

3: mpoaykThl 3nekTposin3a pactBopa Ca(NO0s); B: H,u O,
I''Cau0O,
I[Z H2 u ClI 2

5. B npouecce anexrponusa pacrBopa NaCl, mpu cune Toka SA 3a 85 muH Ha aHOzIE
BBIJICJIICTCS IPOJYKT 00BEMOM 1 (OKpPYIIUTB 10 AECSTHIX)




6. s oxucnenus B kucnoit cpene 0,05 1 0,2 M NaNO, notpedyercst 0,25 H pacTBOp
KMnQO,4 o6semom 1 (OKpPYIIUTB JI0 COTHIX)

7. Ucxons us peakiun S0, + HCIO, + H,O = HCI + H,SO, , re 1 1 pactBopa comepsKuTCst
10 r HCIO4, HopmansrocTh HCIO, paBHa -MOJIB/JT (OKPYTIIUTH 710

JIECSTBHIX )

8. 3mHaueHHe IIEKTPOIHOIO MOTCHIMANA Meau, morpyxennoi B 0,0005 u pactBop Cu(NOs3),
paBHO B (OKpyriuTh 10 THICSYHBIX )

9. Ecam xoH1EHTpaIus HOHOB BOJIOpOJa B pacTBope 4,8%* 1073 MOJIB/J, TO IOTEHIUAI
BOJIOPOJHOTO 3JIEKTPOa PaBEH B (oxpyrauTh 10 THICSYHBIX)

10. Eciu B 0,51 pactBopa coaepxkurcs 0,0699 r FeCl, r, To moTeHmuan xene3Horo
3JIEKTPO/ia paBeH B (OKpyrJIUTh 10 THICSYHBIX)

Bapuant Ne 2

1. Peakuusi BHyTpUMOJIEKYJISIPHOTO OKHCJIEHUS-BOCCTAHOBIICHHUS
1) KCIO3 = 0, + KCI
2) NH4NO3; = N20O + H,0
3) HNO; = HNO3; + NO + H,0
4) K;MnO4 + H,0 = KMnOy4 + MnO,4 + KOH

2. Peaxnus quciponIOPIIMOHUPOBAHUS
1) KySO3=KyS0O4 + K;S  2) NO, + H,O = HNO3 + HNO,
3) AgNO; = Ag + NO, + O, 4) Ag,0 =0, +Ag

3. Ompenenute cymMmmy Kod(h(GUIIMEHTOB B YpaBHEHHUE PEAKITUI

K>Cr,07 + H,SO4 + NayS03 —
1) 17
2) 18
3) 19
4) 20
4. YcTaHOBHUTE COOTBETCTBUE
1: KMnO,4 + Na,SO3 + H,SO, —  A: MnSO,4 + K,SO,4 + Na,SO,4 + H,O
2: KMnO,4 + Na,SOz + H,O — b: MnO, + KOH + Na,SO4
3: KMnO4 + Na;SO3; + KOH —  B: KoMnOy4 + NapSO4 + H0O
I': MnSO4 + KOH + Na,SO,4 + H,0

5. B mporecce anextponusa pacmiaBa NaCl, mpu cute Toka 2A 3a 45 MHH. Ha KaToJie
BBIJICJISIETCS IPOIYKT MAacCOM T (OKpYTJIUTH JI0 COTHIX)

6. B mporecce anextponuza pactBopa Na,SOg, pu cuie Toka 2A 3a 2 4 Ha aHOJe
BBIICIIICTCS MPOAYKT 00BEMOM 71 (OKpYTJIIUTB JIO COTHIX)




7.

8.

9.

Ecmu nuxpomar-uon BocctanaBnuBaercs 10 xpoma (111), To monsipHas KOHIIEHTpaus
SKBUBANeHTa quxpomata kamus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/JI. (OKPYTJIUTh A0 COTHIX)

s B3aumopeiictsus ¢ 0,25 mons KoCroO7 Tpebyetcst 2 H pactBop HBr o6semom
71 (OKpYTJIUTB JIO COTHIX)

Ecnm xoH1IeHTparus HoHOB BOJIOpo/ia B pacTBope 3,8%* 10" Mounb/11, TO MOTeHIHMAN
BOJIOPOJIHOTO JIEKTPOJA PaBEH B (oxpyrauTh 10 THICSYHBIX)

10. Ecnu moTeHnman BOAOPOIHOTO 3JIEKTPO1a paBeH - 236 MB, ToO aKTUBHOCTh HOHOB

BOJIOPOJIa B pacTBOpE paBHA MOJIB/JI (3aMKcaTh B CTAaHAAPTHOM

BU/JIC)

Tema: «CTpoeHHe U CBOMCTBA KOMIUIEKCHBIX CO€TUHEHUI

Bapuant Ne 1

1.

2.

3.

4.

[TapamMarHuTHBIA HU3KOCIMHOBBIA BHYTPUOPOUTAIILHBIN

1) [Mn(NO2)e]*

2) [CoBrg]*

3) [Fe(CO)4)™

4) [VC1q*

Y cTaHOBUTH COOTBETCTBHE MEXAY Ha3BaHUEM U (DOPMYJION KOMIUJIEKCHON COJIN
1: Ky[PtC14]

2: [PtC13(NH3)3]Br

3: [C0F3(H20)3]

4: [CO(NHg)a][CO(NOz)e]

A: terpaxnoporutatusart (1) kanus

b: Opomu TpraMMUHTpUHHTpOXTOpOorIaTuHbI (1V)

B: TpuakBarpudropoxoOanbT

I': rekcanutpokobansTat (111) rekcaammunkobansta (11 [1: muxmoporerpaaMMHUHHHUKEIS
E: rexcanimanodeppat(Il) xanus

Y CcTaHOBUTH COOTBETCTBUE MCKIAY (I)OpMYJ'IOfI COCAMHCHUA U KOOPANHAIWUOHHBIM YUCIIOM
1: [FeFx] ™2 A: 6

2: [Pt(N2H4)x]** B: 4
3: [Pd(NH3)x]* B: 5
I:7
H:3

Eciu pactop cogepxkut 0,05 Moms/n1 Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1¥10°%, 1o
KOHIICHTpAIHs HOHOB cepedpa B MOJIb/JT




5. Ecam mms KOMIIeKCHOTO MOHA SHEPTHS paciieryieHus pasua 167,2 kJ>x/mMoib, TO OH
MOIJIOLIAET CBET C JJIMHOM BOJHBI B HM

6. Ecaum npu nericTBuM pacTBOpa CEpHOM KHCIOTHI BeCh Oapuii U3 pacTBOpa
Ba(CN),*Cu(CNS); ocaxxnaercs B Bujie cyibdara 0apus, TO KOOpIUHAIIMOHHAS
dbopmyna comu

Bapuant Ne 2
1. TlapamarHUTHBIN BBICOKOCITMHOBBIN BHYTPHOPOUTAIBHBIN
[VCII™  2) [Fe(CO)]*
[NiCL]™  4) [Pd(NHz)e]"*

2. YCTaHOBUTH COOTBETCTBHE MEXIY Ha3BaHHEM U (POPMYIIOH KOMIUIEKCHOM comu 1:

Ks[Fe(CN)g] A: rexcarmanogeppar(l11) kamus
2: [Ni(NH3),4]Cl; b: xmopun terpaamvunaukess( 1)
3: Ky[SiFs] B: rexcadropocunukar (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEIH

J: auxmopoTeTpaaMMUHHHUKEIIS
E: rexcarmmanodeppar(ll) xamus

3. YCTaHOBHTBH COOTBETCTBHE MEXY (DOPMYIION COSIMHEHUS M KOOPAWHAIIMOHHBIM YHCIIOM

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

4. Ecmu pactBop coaepxut 0,02 mosn/m CAd(NO3), u 1 moas NH3, Ky, = 2,75*10'7, TO
KOHIIeHTpaHI/ISI HMOHOB KaaMUs B MOJ'II)/J'I

5. Ecnu makcuMyM MOTJIONIEHUSI BUAMMOTO CBETA JJIsl KOMIUIEKCa COOTBETCTBYET JUIMHE
BostHbI 400 HM, TO 3HEprust pacierieHus B kJ>x/Moib

6. Ecnm mns ocaxaenus xjopa u3 pactBopa Ha 1 moib PtCl,*3NH3 (KUp; = 6) Tpedyercs 1
MOJIb HUTpAaTa cepedpa, To KOOpAUHAIMOHHAs (opMya
COCINHEHUS

Kpumepuu OUECHKU omeema cmydeuma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Onenka TpeOoBanus kK 3HAHUAM

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH TIyOOKO U

IIPOYHO  OCBOWJI  INPOTrPaMMHBIM  MaTepuall,  HCYEPIBIBAIOLIC,




IIOCJIEIOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3JIaraer, yMeer
TECHO YBS3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIpaBISETCA C
OTHHO 3aJlayaMy, BOIIpOCAaMM M JPYTMMHU BHJAMHU IIPUMEHEHMS 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPU BHUJIOM3MECHEHUM 3aJaHMIA,

IMpaBUJIbHO 00OCHOBBIBAET IIPUHATOC PCHICHUC.

OL[GHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT
Marc€puall, rpaMOTHO H II0 CYILICCTBY H3Jara€t €ro, HE OJOIIyCKas
CYIIECTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPpOC, IIPaBUJIBHO
IMPUMCEHACT TCOPCTUUCCKHUE IIOJOXKCHUA MPHU PEHICHUN IPAKTHYCCKUX
BOIIPOCOB U 3aJa4, BIIAACECT HGO6XOI[I/IMBIMI/I HaBbBIKaMH U IIpHE€MaMH UX

XOpOLIO

BBIINTIOJIHCHMU .

YIOBJIETBOPUTEIILHO

OneHka «yqOBIIETBOPUTEIHHO» BBICTABISETCS CTYICHTY, €CIH OH
UMEEeT 3HAHHS TOJHKO OCHOBHOI'O XapakTepa, HO HE YCBOWMJI €ro
JeTaliel, JIOMyCKaeT HETOYHOCTH, HEAOCTAaTOYHO  IPaBWJIBHBIC
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEAOBATEILHOCTH B
HN3JI0KCHUU HpOFpaMMHOFO MaTepI/Iaﬂa, HNCIIBITHIBACT 3aTPYI[HeHPI$I HpI/I
000CHOBaHHUH OTBETA.

HCYHAOBJICTBOPUTECIIBHO

OHCHKa ((HeyIIOBJIeTBOpI/ITCJII)HO)) BBICTABJISICTCS CTYIIGHTy, KOTOpBIfI
HE 3HAET 3HAYUTEIIbHOM 4YacTH MPOrPAMMHOIO MarepHaia, JONMyCKaeT
CYIIIECTBEHHBIC OIIMOKH, UMEET 3aTPyJHEHUS TIPU OTBETE Ha BOIMPOCHI
u 000CHOBAaHHH OTBETOB. Kaxk MPaBUIIO, OlLICHKA
«HEYAOBJIIETBOPUTEIBHO» CTAaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT
OPOJOKUTh  OO0ydeHHMe 0e3  JOMOJHUTENbHBIX  3aHATUH 10
COOTBETCTBYIOLIEH TUCIUIIIINHE.

o

Hepeueub 60NPOCOB K IK3AMEHY

OcHoBHble nonoxeHuss AMY. Arom. Monekyna. Xumudeckuil anemeHT. IIpocteie u
cioxHble BeniecTBa. OTHOCUTENBbHAs aTOMHAs Macca, OTHOCUTENIbHAs MOJIEKYJISIpHas
Macca. Moub.Hucno ABoraapo. MosgpHas macca.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.

OCHOBHBIE TUITBI XUMAYECKUX PEAKIIHil.

Krnaccel Heoprannmueckux BEUIECTB:OKCH/IbI, KUCIOThI, OCHOBaHHUS, conu. X ¢pusnyeckue
U XUMHYECKHE CBOMCTBA, CIIOCOOBI MOTY4EHUSI.

Crpoenune aroma. Mognens Pesepdopma, ero nemoctatku. Teopus bopa. KanTomas
TEOpHsI CTPOEHUS aToOMa.

KBanToBeie uncna. [Tpunnun Ilaynu. [Ipasuno I'yrna. [IpyuHIMnD HanMeHbIIEN SHEPIUH.
[TpaBuiia KneukoBckoro.

[lepponnuecknii  3aKOH M INEPUOJHMYECKAs] CHCTEMA XUMHYECKHX  DJIEMEHTOB
JA.M.Menpneneesa. Ilpunuun mnoctpoeHus. ['pynnbel M nepuoisl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB aTOMOB, IIPOCTBIX BEUIECTB M COEAMHEHHH, 00pa30BaHHBIX
XUMHYECKMMH 3JIEMEHTaMM, B MpeAenax IJIaBHBIX HOJATPYNI U IEPUOJIOB CHUCTEMBI
J.N.MenneneeBa. [lepuoIuuHOCTh CBOMCTB aTOMOB .
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Xumnueckasi cBsizb. M3o0pakeHne xumuueckod cBs3u. KoBasneHTHas (mossipHas,
HernosipHast). Mexanu3Mbl  00pa3oBaHUsl KOBaJCHTHOW cBsi3u. CBOWMCTBa KOBAJICHTHOMU
cBsi3u. ['mbpunnzanus opoutaneit. Aumons, IMHA TATIONS, TUTOIbHBI MOMEHT.

MeTton BaieHTHEIX cBsi3eil. OcHOBHBIE mo0KeHNUsT MeTona BC.

Meton MOJIEKYISIpHBIX opOuTtaneil. MarHuTHele CBOWCTBa BemiecTB.  JIuHeitHas
koMOuHanus atoMHbIx opoutanei (JIKAO). CesspiBaromue 1 paspoixistomue MO
HonHas cBA3b.

Bonopoanas cBs3b. MexMoNeKyJssipHas W BHYTPUMOJIEKYJSIpHAas BOJOPOJHBIEC CBSI3HU.
MexMONeKyIsIpHOE B3aUMOJEHCTBHE: 1) DIIEKTPOCTaTUYECKOE — OPHUEHTALMOHHOE
(IMTOJNIb-AUIONbHOE), MHAYKIIMOHHOE M JUCHEPCHOHHOE; 2) JTOHOPHO-aKIENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHune BOIOPOIHBIX CBSI3EH.

Merammueckas  cBsizb.  (CXOACTBO UM pas3iduue C KOBQJICHTHOW  CBA3BIO.
HenachlleHHOCTh ¥ HEHAIPABICHHOCTh METAJUIMYECKOU CBSI3H.

Xumnueckass kuHeTHka. CKOpocThb XuMuyeckux peakuuid. Cucrema. ['oMorenHsie u
rereporeHHble cuctembl. ®aza. CKOpOCTh TOMOI€HHON U I€TEPOr€HHOMN peakLui.
@akTophl, BIUSIOUIME Ha CKOPOCTb XMMHMYECKUX pEakUuid. 3aBUCHUMOCTb OT
KOHIIeHTpanuu. OCHOBHOM 3aKOH XUMUYECKOW KMHETHKHU.

BnusiHue Ha cKOpocTh XMMHUYECKMX peakuuii Temmeparypsl. [IpaBuno Bant-T'odda.
AKTHBHBIE MOJIEKYJbl. DHEpPrusi aKTUBAlMM. 3aBHUCUMOCTb DJHEPIUU AaKTUBALMUU OT
MPUPOJBI PEarupyolIuX BEIIeCTB. DHEPreTHYeCKHil Oapbep, MepexoJHOe COCTOSHHE.
VYpaBHeHue AppeHuyca, Kak 0oJieeé TOYHO OIHMCBIBAIOIIEE 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PeaKlUUu OT TEMIEPATYPBHI.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIUI OT MPUPOJIbl PEArUPYIOLIETO BEIIECTBA.
[lonsiTue o karanuse W Karanuzatopax. Kartanurtuueckue peakuuu. ['oMOreHHbli u
reTeporeHHbI Karanu3. MexaHu3M JeHCTBUS KaTalu3aTopoB. AKTHUBHBIE LEHTPbI
katanuzaropos. Katanutuueckue sbl. [IpomoTopsl. MU30uparebHOCTh KaTaTu3aTOPOB.
Tepmogunamuka. TepmonnHamuueckas cuctema. daza. I'ereporeHHas M TOMOreHHas
cucrembl. KomnonenTs! cucrembl. @DyHKIMM UM IapaMeTpbl COCTOSIHMS. BHyTpeHHsA
DHEPTHSL.

[TepBoe Hawano (3aKOH) TepMOAUHAMUKH. OHTanbnus. CTaHAAPTHOE COCTOSIHHE
BenlecTBa. CTaHgapTHas SHTAIBIINS PEAKIUH.

Tepmoxumust. Tepmoxmmmueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOMI
3aKOH TEPMOXUMHH - 3aK0H ['ecca. Kpyrosble npoiiecchl (IUKJIIBI).

OHTponMs Kak (QYHKIUS COCTOSHHUS CHUCTeMBL. TepMoaMHaAMHuYEcKass BEpPOATHOCTh
cocrosHust cuctembl W. CrangaptHas »HTponus. Bropoe Hauano (3aKoH)
TEPMOJNHAMUKHU.

[Toctynar Ilnanka (TpeTbe Hayano TEPMOAMHAMUKH). MI3MeHeHne SHTpONuu BelecTBa ¢
YBEJIMUEHUEM TEMIIEPATYPBHI.

Ouneprus ['n66ca. CsizanHas sHeprusi. HanpaBieHHOCTh XUMHUYECKOTO MpoLiecca.
OOparuMble M HeoOpaTHMBble peakIMHU. XuUMHYecKoe paBHoBecue. [lpunimn Jle
[[Tarenpe. CMeNIEHNE XUMUYECKOTO PABHOBECHS.

PactBopsl. Kiaccudukanms pacTBOpoB IO arperaTHoMy cocTosHUIo. HachlleHHbIe,
HEHACBIIICHHBIE U NTEPECHIILIEHHBIE PACTBOPHI.

Konuentpanust pactBopoB. KoHlieHTpupoBaHHble U pazbaBiieHHbIE pacTBOPbI. CIIOCOOBI
BBIPAKEHHSI KOHLEHTPALMU PacTBOPOB.

DJEKTPOTUTHI M HEANEKTPOINThl. CHIIbHBIE, clla0ble U CPeHEN CHUIIbI DJIEKTPOJIUTHL.
OnekTponuTHdeckas aucconuanuss. OCHOBHBIE MOJOKEHHS TEOPUU IJIEKTPOJUTHUECKON
quccounuanuu. MexannsM aucconuanu. KucioTsl, OCHOBaHHS U COJM C TOYKU 3pEHUs
TOJ. Crenenp aucconuanuu. KoOHCTaHTa AMCCOLMAIINH. 3akoH pa3z0aBiIeHHS
OctBanba.

DJIeKTpONIMTHYECKAs AUcconranus Boasl. loHHOE npou3Benenne Boasl. BonopoaHslil u
TUAPOKCWIBHBIN ITOKa3aTesnu. pH pacTBOpoB cosen.
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. IIpousBenenue pactBOpUMOCTH. Peakiimy HOHHOro oOMeHa.

I'maponus coneit. Tunsl rugponu3za. Peakuus cpeapl. CTeneHb M1 KOHCTaHTa THAPOIU3A.
Wneanpuble pactBopbl. KosmuratuBHele cBoiicTBa pacTBopoB. OcMmoc. OcMoTHuECKOE
nasienue. 3akoH Paynsa. CineactBus u3 3akoHa Payis.
OxucauTeNnbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxucnurenu 1 BOCCTaHOBUTENU. MeToabl cocTaBiieHus: ypaBHenuii OBP.
OneKTpoan3. DIEKTPOIN3 pacIulaBoB, BOJIHBIX pacTBOpoB. [lonsarue o I'D. CocraBnenue
I'D. OJIC snemenra. Cranmaptaas 3/1C snemenTa.

OnexTpoaHble NnoTeHuuanbl. CTaHJapTHBIE 3JIEKTPOJIHBIE NMOTEHIMANIbl. 3aBUCUMOCTD
3JIEKTPOAHOIO TOTEHIMAlla OT KOHIEHTpPAlMi BEIIEeCTB M TeMIeparypbl ( ypaBHEHUE
Hepncra). DnekTpoxuMuyeckuil psji HanpsyKeHU METaIoB.

KonnuecTBeHHas XxapakTepuUCTHKA MIPOLIECCOB 3JIeKTpoiu3a (3akoH dapanes).
Hucnepcusie cuctembl. JlucnepcHas ¢aza u aucnepcuonHas cpena. CycneH3uH H
smynecuu. Komnouansle pactBopel. JOddext Tunpmans. Koarymauus. 3HaueHue
KOJUJIOMJIHBIX PAaCTBOPOB.

Kommekcubie coenqunenus. Koopaunanuonnas teopust Bepuepa. OCHOBHBIE THUIIBI K.C.
Homenknarypa k. c. [IpakTndyeckoe npuMeHEHHE K. C.

Hpumepbt IK3AMEHAUUOHHbBIX ounemos

UHI'YIICKHA T'OCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHAIMOHHBIN OnjteTr Ne 1

ITo kypcy «JieMEeHTAPHBIN KYPC XUMHI

JIsl_cTyaeHTOB 1 Kypca cnenuajbHOCTH «XMMHSD)

Bonpockl.1. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI. THUIIBI XUMHUYECKHUX PEAKIUI.
2. Tlocrynat Ilnanka (TpeTbe Hayallo TEPMOAMHAMMKH). VI3MeHEHHE 3HTpONHUU

BEIIECTBA C YyBEJIMUYEHHEM Temreparypel.OHepruss [ub6ca. CBs3aHHas d3HeEpPrus.

HaHpaBHeHHOCTB XUMHYECKOTO Iponecca.

3. Hanwumure YpaBHCHUA BHCKTpOHI/ITI/I‘ICCKOﬁ Aucconmanu CICAYIOINUX BCHICCTB:

a) cynb(ara kanus;, 0) oprodocdopHoit kucnotel; B) xjopuaa sxeneza (lll); 1) murpara
Oapusi; 1) THAPOKCHA HATPUSI.

buner

pPacCMOTPCH U YTBCPKACH Ha 3aCCAaHNN Ka(be;[pm

3aB. kadenpoii, mpodeccop A.M.CanamoB

UHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHALMOHHBIN Omier Ne 2

ITo kypcy «JieMeHTAPHbIN KYPC XUMHI)

JIsE_cTyAeHTOB 1 Kypca cnenuajJbHOCTH «XHMMHS)




Bonpocsl. 1.

bunet paccMoTpeH U yTBep»KAeH Ha 3aceaHuH Kadeapsl

OcHoBable nos10’keHNs AMY. CoBpeMEHHbIE ONPEEIICHUs MOHATUI
atoM u Monekyna. IIpocteie u cioxsble BemecTBa. OTHOCHUTENbHAas aTOMHas Macca,
OTHOCHUTEIIbHAs MoJIeKyJsipHas macca. Moib. Yucno ABoragpo. MossipHas macca.
2. DHTponUs Kak (QyHKIMS COCTOSIHUSA CUCTEeMBI. TepMoauMHaMu4ecKas BEpPOSTHOCTb
cocrosiHus cucreMbl W. CtanaapTHas 3HTponus. Bropoe Hayano (3aK0H) TEpPMOAMHAMUKH.
3. OCHOBHBIE TUIIbI XUMHUYECKUX peakiuil. [[puBecTn npuMepsbl KaxXa0i U3 HUX.

3aB. xkadenpoii, mpodeccop

A.M.CanamosB

Kpumepuu OUEHKU omeema HA IK3AdMEHe

4-0annpHas IIKaa [Tokazarenu Kpurepuu
(YpoBeHb
OCBOEHUS)
OTiinyHO 1. INonnora wusznoxenus | CTyIeHTOM JaH TMOJHBIA, B JIOTUYECKOU
(TIOBBITIIEHHBIH TEOPETUYECKOr0 MOCJIEIOBATEIbHOCTH Pa3BEPHYTHIA OTBET
YPOBEHB) Marepuana; Ha IIOCTaBJIE€HHBIA  BOIIPOC, TJ€ OH
2. Ilomnota U | IPOJAEMOHCTPUPOBAJl 3HAaHUS IIpeAMETa B
IIPABUJIBHOCTb [IOJIHOM 00beMe Yy4yeOHOH MpOrpaMMmBbl,
peLICHHS JIOCTaTOYHO r1yooKo OCMBICIIUBAET
MPaKTUYECKOTO JTUCLUILINHY, CaMOCTOSITENIBHO, 51
3a/1aHHUS; HCYEPIIBIBAOIIIE OTBEYAET Ha
3. TlpaBUnbHOCTH M/UH | JAOTIONHUTEIBHBIC — BOIPOCHL,  IPUBOJUT
apryMEHTHPOBAHHOCT COOCTBEHHEIE IIpUMEPHBI 110 HpO6JIeMaTI/IKC
b n3JI0Keuus | MOCTaBJICHHOI'O BOIIpocCa, peunia
(1I0CIe10BaTeNbHOCTD | IPEIUIOKEHHBIC NPAKTHIECKUE 3a1aHus 0e3
JIEHCTBHI ), OIINOOK.
Xopomuio 4. CamocrosrenpHocTh | CTyIEeHTOM JaH pa3BEpHYTHIA OTBET Ha
(6a30BbIit OTBETA; IIOCTABJIEHHBIA  BONPOC, TIZ€  CTYIEHT
YPOBEHB) 5. Kynbtypa peun; JIEMOHCTPHUPYET 3HAHUS, TPUOOpETEHHbIE Ha
6. uT.L JEKIMOHHBIX M CEMHHApCKUX 3aHATHAX, a
TaK)K€ TOJyYEHHBIE TIOCPEACTBOM H3YyUEHUS
00s3aTeNbHBIX Y4E€OHBIX MAaTepHaJIOB IO
Kypcy, JaeT apryMEHTHPOBAHHbBIE OTBETHI,
IIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHUYECKOU
peYblO, JIOTUYHOCTh U IOCIJIEI0BATEIbHOCTh
orBeTa. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Pemmn MIPEAJIOKEHHBIE
NpakTUYeCKHe 3aJaHusd ¢ HeOOJIbIIMMU
HETOYHOCTSIMHU.
Y 10BII€TBOPUTEITH Cryaentom naH OTBET,
HO CBUJIETEJBCTBYIOIINNA B OCHOBHOM O 3HAHUU
(ITOpOTOBBIi IIPOLIECCOB n3y4aeMon JVCLUTIIUHBI,
YPOBCHD) OTJIMYAIOIIMKACSA HEJOCTATOYHOM TIIyOMHOU

U TIOJIHOTOW PpAcCKpBITHS TEMbI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  Teopuw,  ciabo
c(OpMUPOBAHHBIMU  HABbIKAMHU  aHalIM3a




SBJICHHM,  TIPOILIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAaHHEIE
OTBETHI H MIPUBOANTH IPUMEPHI,
HEJOCTAaTOYHO  CBOOOIHBIM  BJIaJICHUEM
MOHOJIOTHYECKOW pPEYbl0, JIOTMYHOCTHIO H

[10CJIEI0BATEIBHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OmMOOK B
CoJlep>KaHNuU OTBETa U perieHuu

IIPAKTHUYECKUX 3aaHUM.
Heynosnersopure CryneHToM JaH OTBET, KOTOPBIA COICPIKUT
JIBHO pan CEPbE3HBIX HETOYHOCTEH,
(YpoBeHb He OoOHApY)KMBAIOIINK HE3HAHHE IPOLIECCOB
copMHpOBaH) M3y4aemMoi MPEeIMETHOMN obnacru,

OTJIMYAIOMIMNACS HETITyOOKUM PacKpBITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpUH, Hec(HOPMHUPOBAHHBIMU HaBBIKAMU
aHaJIn3a SIBJICHHUH, ITPOLIECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTHPOBAaHHBIE  OTBETHI,
ciabbIM  BJIAZICHHEM  MOHOJOTMUYECKOU
peublo,  OTCYTCTBMEM  JIOTMMHOCTH U
II0CJIEZI0BATEIBHOCTH. BoiBogs!
IIOBEPXHOCTHBI. PenieHne NpakTUYeCKUX
3aJJaHUil HE BBINOJHEHO. 1. CTyIeHT He
CIOCOOEH OTBETUTH HA BOIPOCHI JIaXe IMPHU
JOTIOJIHUTEIBHBIX ~ HABOAAILIMX  BOIIPOCAX
[IPENOAaBaTelIs.

9. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUTIIINHBI

9.1. YueOnas qureparypa:

a) OCHOBHAas:

1. AxwmeroB H. C. O0mas u Heopranudeckast Xumusi: yaeOHuk 115 By308/H. C.

AxmeToB. — M.: Bercmr. mik., 2012. — 743 c.

2. TI'munxa H.JL O6mas xumus. — M.:MuTerpan-Ilpecc, 2010. — 727 c.

3.I'muuaka H.JL. 3agaun u ynpaxkaenus no oouiei xumuu. — JI.: Xumus, 2011.

4. Hekpacos b.B. O0mas u Heopranndeckast xumusi. — M.: Xumus, 1973.

5. Heoprannueckast xumusi: B 3 1./Ilox pen. 0. 1. Tperbsikosa . - M.: U3naTenbckuit
neHTp «Akaaemusi», 2004. — 240 c.

6.VYraii SI.A. Obmas u Heoprannueckas xumus. — M.:BII, 2000. — 527 c.

0) TOMOJTHUTEIbHASL:



1. Crenus b. JI. Heoprannueckast Xumusi: yaeOHUK JJIs1 XUMHUYECKUX U XUMHUKO-
TEXHOJIOTHYECKHX CHenalbHOCTeH BhIcl. yueb. 3aBenenuit/b. JI. Crenun, A. A.llBeTkoB. — M.:
Bricmiag mkona, 2008. — 256 c.

2. CyBopoB A. B. O6mas xumusi: yaeOHO€ mocodue JjIs BhICHIL. y4e0. 3aBeicHUi/A.
B. CyBopos, A. b. Hukonbckuii. — CII6.: xumus, 1995. — 624 c.

3. Jlunun P. A. Peakunu HeopraHn4ecKux BemecTB: crpaBouHuk/P. A. Jlunun. — 2-e
u3., nepepad. u gom. — M.: JIpoda, 2009. — 638 c.

4, PabunoBuu B. A. KpaTkuii xumuueckuii cipaBouyHuk/B. A. PabunoBuy, 3. 4.
Xauna. — CII0 .: Xumus, 1994, — 432 c.

S. Jlypse 1O. }O. CnpaBounuk no anamurudeckoit xumun/10. 0. Jlypre. — M.
Xumus, 1967. — 390 c.

6. 3amaun W ynpakHeHusd mo obmel xumun: yuedHoe nocodue./Ilog pea. H. B.
Koposuna. — M.: Beicias mikosa, 2003. — 255 c.

7. ['onbOpaiix P. A. COopHUK 3a7a4 U yIpa)KHEHUH 10 XUMUM: YuyeOHoe ocodue
JUTSL XUM.-T€XHOJI. CITell. BIcHI. yueO. 3aBeacamii/P. A. ['onpbpaiix, E. . Macnos. — M.:

Bricmas mxoina, 1997. — 384 c.

9.2. UHTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

Noogok~wbdPE

9.3. IlporpamMHoe o0ecrieueHne

YHuBepcuTeT  OOecliedeH  HEOoOXOJMMBIM  KOMIUIEKTOM  JUIICH3MOHHOIO W CBOOOJHO
pacipocTpaHsIeMOro MpOrpaMMHOTO 00ECTIEYeHHS, B TOM YHCJIe OTEUYECTBEHHOTO IIPOU3BO/ICTBA.

Kaxnplii oOywaromuiics B TeueHHE BCEro Mnepuona oOydeHHs obOecneueH WHAWBUAYaTIbHBIM
HEOTPAaHWYEHHBIM JIOCTYIIOM K 3JIeKTPOHHON WH(OPMAIIOHHO-00pa30BaTeIbHON Cpe/ie YHUBEPCUTETA U3
m000i1 TOYKHM, B KOTOPOH HMeeTcss JOCTYH K HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn
«HTEpHET» KaK HAa TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter oOecrneyeH CIeIyIOIIUM KOMIUIEKTOM JIMIIEH3MOHHOTO IPOrpaMMHOI0O
o0ecreyeHusl.
1. JluueH3moHHOE MpOrpaMMHOE oOecredeHue, ucnomabzyemoe B Uarl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007


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

1.3. IIporpammasriii kommiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.4. AntuBupycnoe I10 Eset Nod32
1.5. CnpaBouno-tipaBoBas cucrema “KoncynabTant”
1.6. CopaBouno-mpaBoBasi cuctema “l'apant”

Hapsmy C TpaaUuLMOHHBIMU HU3JAHUSAMU CTYACHTBI U

I1OJIB30BAaThCA SJICKTPOHHBIMU ITOJTHOTECKCTOBBIMU Oazamu JAaHHBIX!

COTPYAHUKU HMCKOT BO3MOXHOCTDH

Tabnuuya 9.1.

Ha3ssanue pecypca

Cebuka/moctyn

OnektpoHHas  Oubnuorexka ownaiitH  «EguHoe  okHo K | http://window.edu.ru
00pa30BaTeIbHBIM pecypcam»

«O0pa3oBarenbHbIi pecypc Poccnm» http://school-collection.edu.ru
desnepanbHblii  00pa3oBaTeNbHBIH  mopTan:  yupexaenus, | http://www.edu.ru —

nporpammsl, ctanaapthel, BY 351, Tectel EI'D, [A

denepanbHplii  HeHTp — uH(bOpPMaIMOHHO-00pa3oBarenbHbIX | http://fcior.edu.ru -
pecypcos (OIIMOP)
3BC "KOHCVYJIbTAHT  CTYJEHTA". Onexrtponnas | http://polpred.com/news

OuOIMOTEKa TEXHIIECKOTO By3a

I/ISHaTeHBCTBO «JIaHby. 3H€KTpOHHO-6I/I6HI/IOT€‘IHaﬂ cucrema

http://www.studentlibrary.ru -

Pycckas BupTyanpHas Oubanorexa

http://rvb.ru —

NznaTenbeTBo «JIaHby. DIeKTPOHHO-OMOIMOTEUHAs CUCTEMa

http://e.lanbook.com -

ExxenenensHuk Hayku 1 oOpa3oBanus FOra Poccun «Axagemus»

http://old.rsue.ru/Academy/Archives/I
ndex.htm

Hayunas snextponnas Oubianoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DneKkTpoHHO-O0ubMoTeuHas cucrema IPRbooks

http://www.iprbookshop.ru -

DNIeKTPOHHO-CIIPABOYHAS ~ CHCTEMa JOKyMEHTOB B

chepe
oOpaszopanus «MHDOpMHOY

http://www.informio.ru

Nudopmannonno-mpaBoBas cuctema «KOHCYyTbTaHT-TIITIOCH

CereBast Bepcus, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIOPATUBHOM CETH

Nurl'y

Nudopmannonno-mpaBoBas cuctema «l apant»

CeteBasi Bepchs, TOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPHOPATUBHOM ceTu
Uurl'y

OnexTpoHHO-OnbIroTeuHas cucrema «tOpaiiT»

https://www.biblio-online.ru



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

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Teopernuecknii Kypc

1) Jlexuuu: npe3eHTanuu.

2) KoHTpoJIbHBIE TECTHI.

3) Crnucok BOnpocoB JyIsl IPOBEIEHUS KOJNIOKBUYMOB.
4) BapuanTsl 3ajaHuiil 17151 KOHTPOJILHBIX PadoT.

5) BapuanTsl 3aanuii 1151 caMOCTOSATENbHBIX PadoOT.

11. METOJJMYECKUE YKA3AHMS JJIS1 OBYYAIOLIUXCS 10 OCBOEHUIO
JUCLMIINHBI

Jucuumnirza «eMeHTapHbl Kype XUMUM» HallpaBieHa Ha (pOopMUpOBaHHE KOMIIETEHIIMNA:
YK-2, IIK-3..

ITpoMexyTouHas aTTecTalys MPEANIONAracT K3aMeEH.

[Tpuctynas Kk U3y4EHUIO TUCHUIUIMHBI, HEOOXOAMMO B INEPBYIO OYEPEIb O3HAKOMUTHCS C
coJiepkaHreM padoueit mporpaMmsl AucuuIuinHel (PTLT).

Jlexuuy UMEIOT LIEbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHI.

[Ipu usyyenun u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- MOBTOPUTH 3aKOHCIIEKTHUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAaHHOM TEME JINTEpaTyphl;

- IIpU CAMOCTOSITEIbHOM H3YYEHMM TEOPETUYECKOW TEMBl CHENaTh KOHCIEKT, HCIOIb3Ys
pexomennoBanHele B PIIJI nuTepaTypHble HUCTOYHMKM U pecypchl HH(POPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTH «HTepHeT»

- IIpY MOATOTOBKE K MPOMEKYTOYHON aTTeCTaI[Mi MO0 MOJYJII0 MCIIOIb30BaTh MaTepuaibl GpoHaa
OLICHOYHBIX CPENICTB.

JlaGoparopHble 3aHATHSI MPOBOAATCS C IENbI0 YIIIYOJIEHHWs M 3aKpelyieHus 3HaHHM,
MOJYYEHHBIX Ha JIEKUMSAX M B IPOIECCE CAaMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM 1 Hay4yHOU TUTepaTypoil.

[Tpu moATroTOBKE K 1a00pPaTOPHOMY 3aHSATHIO HEOOXOIUMO:

- U3Y4HTb, IOBTOPUTH TEOPETUUECKUI MaTepUall MO 3aaHHOI TeMe;
- IIpH BBIIIOJIHEHUH JOMAIIHUX PAaCUETHBIX 3aJJaHUI, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHuUs,
BBITOJIHSIEMbIE B Ay TUTOPUH.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPaTypOi

PaboTa ¢ yueOHOM 1 HAyIHON TUTEPATYPOH SBIISETCS TIIaBHON (hOPMON CaMOCTOSITEIIBHON
paboTbl U HeoO0XoAMMa NpPU TOATOTOBKE K YCTHOMY ONpPOCY Ha CEMHUHApCKUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTaM, onpocy, 3aueTy. OHa BKJIIOYaeT MpopaboTKy JIEKIIHOHHOTO
MaTepuaiga — H3Yy4€HHE PEKOMEHJOBAHHBIX MCTOYHHUKOB M JMUTEPATYphl 0 TEMATUKE JIEKIIHM.
KoHcnekT nexkuun IoKeH cojaep:kaTh pedepaTUBHYIO 3alHCh OCHOBHBIX BOIIPOCOB JIEKIIWU,
IPEUIOKEHHBIX MpenojaBareaeM cxeM (IpU HMX JEMOHCTpAlMM), OCHOBHBIX HCTOYHHMKOB U
JUTEPATYphl 1O T€MaM, BBIBOJBI IO KaXJOMy BoInpocy. KOoHCHEeKT foikeH ObITh BBINOJIHEH B
OTHeNbHON TeTpanu mo npeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO YHTAEeMbIM, HE
COJIEpKATh HE OTHOCSILYIOCS K TeMe UH(OPMAIUIO UIH PUCYHKH.

KoHcnekTsl HaydHO TUTEpaTyphl IPU CAMOCTOATEIBLHON MOATOTOBKE K 3aHATHSIM JTOJIKHBI



OBITH BBINIOJIHEHBI TaKXKe aKKypaTHO, COJAEP)KaTh OTBETHl HA KaKIbI MOCTABIECHHBIA B TeMe
BOIPOC, MMETh CCBUIKY Ha MCTOYHHMK HH(GOpMaluu ¢ 00sS3aTelbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS M ToJa HM3JAHUS HUCIHOJIb3yeMOW HAy4YHOH suTepaTypbl. KOHCIEKT MOXeT OBITh
OTOPHBIM (COJIEPKATh JIUIIL OCHOBHBIE KIIFOUEBbIE MO3UIMH), HO IPU STOM MO3BOJIAIOIIUM J1aTh
MOJIHBIN OTBET IO BOIIPOCY, MOXKET OBITh MOAPOOHBIM. OOBbEM KOHCIIEKTA OMPEACISIETCS CaMUM
00yJaronuMcs.

B npornecce paboThl ¢ yueOHON M HAyYHOH JIMNTEpaTypoil 00ydaronIuiics MOXKET:

- JenaTh 3alUCU MO XOAYy 4YTEHHUS B BHUJE NPOCTOrO0 WM Pa3BEPHYTOro IUlaHa (CO3/1aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATh TE3UCHl (LUTUpOBaHME Hauboyiee BaXKHBIX MECT CTaTbM WM MOHOrpadwuu,
KOPOTKOE M3JI0)KEHNE OCHOBHBIX MBICIICH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIIEeHnEe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEpHYThIC TE3UCHI).



Pabouas mporpaMma IUCHUIUIMHBI «JIEMEHTAPHBIN KypCc XUMHH» COCTABIE€HAa B COOTBETCTBUM C
tpeboBanmsivu  ®T'OC BO mo cnemmanpHoctd  04.03.01. «Xumus (ypoBeHb OakalaBpuaTa)y,
YTBEPKICHHOTO MPHUKa30M MuHHUCcTepcTBa 0OpazoBanus U Hayku Poccuiickoit depepaunn ot 17 wutons
2017 r. Ne 671

IIporpammy cocraBuia:

TOTICHT Kadeapbl XUMHH Boxosa JI.M.

Pabouas nporpamma yTBEpKA€Ha Ha 3aceJaHUU Kapeapbl XUMHUH

IIporokon 3acemanus Ne 7 oT «_13_» wmapra 2025 r.

Pabouas nporpamma ogo0peHa yueOHO-METOIUIECKUM COBETOM XUMHKO-OHOJIOTHYECKOTO (PaKyIbTeTa

ITporokon 3acenanust Ne _ 6 or « 18 » m™aprta 2025 .




CBejieHUsI 0 MepeyTBEPKIEHUH MPOrpaMMbl HA 0YepeaHOIl y4eOHbIi roJ U perucTpanum

H3MEHEeHH

YVueOHbIH

roj

Pemrenne xadenpor

(Ne mpoTokora,
JaTa)

BaeceHnHble n3MeHeHUS

Tlonnuce 3aB.
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