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1. IIEJIM OCBOEHMS YYEBHOM JUCHUTLIMHBI

]_Ie.]IﬂMI/I OCBOEHHUSI NUCHHUILIMHBI «XMMHUS» SBJISIOTCS:

- H3YUCHHUC CTyACHTAMHU OCHOBHBIX TIOHSATHI 1 3aKOHOB XHUMUH,

-OCBOEHHE OCHOBHOI'O MaTepHaja 1o CTPOCHHUIO aTOMOB, XMMHUYECKOM CBSI3U U 3aKOHOMEPHOCTSIM,
CBS3aHHBIM C [IEPUOJUYECKUM 3aKOHOM M IIEpUOINYECKON cucteMon aseMeHToB J1. Y. Menneneesa;
- H3Y4YCHHUC OCHOB XUMHYIECKOHN TCPMOJUHAMUKN U KHHCTUKU XUMUUYCCKUX ITPOLICCCOB;

- TOoJIy4yeHHe TITyOOKHX 3HaHUH 110 TEOPUU PACTBOPOB U TEOPHH DJIEKTPOXUMHUUECKHUX ITPOLIECCOB.

2. MECTO YYEBHOM JUCIIUILIVHBI B CTPYKTYPE OIIOII BO

JucrtunnuHa «XUMHsD OTHOCUTCS K 0053aTeTbHOM YacT TuciuIuinH broka 1; u3yydaercs B 1
ceMecTpe.
[Ipemmaraembrii Kypc MOMOXKET CTYACHTaAM MPHUOOPECTH 3HAHUS MO OCHOBHBIM XMMHYECKUM
MOHSTHUSM, MOHSThH CYIIIHOCTh MPOTEKAHUS XUMUYECKUX TTPOIECCOB.
Ta6auna 2.1.

CBA3b JUCHUITIMHBI «XHUMHSI C mocJICAYROIUMHA JUCHUIVIMHAMU U CPOKH UX U3YUYCHUSA

Kon JMCcuMIIMHbBI, TOCHEAYIOMNE 3a JUCHUTIIIUHON Cemectp
JIACIIATUIAHBL «XUMUS»
b1.B.10 Maremarnka 2,3
b1.0.06 dusuka 2,3

B pe3yiabTaTre OCBOCHUA TUCHHUIIJIHHBI CTYACHT 10J/I7KCH

3HATDL:

[TpuHUMOBI KTacCUpUKALIMKY U HOMEHKJIATYpy HEOPraHMUECKUX COEIMHEHUI];
OCHOBHBIE THUIIBI XUMHUYECKHX CBS3EH;

OCHOBBI COBPEMEHHOW TEOPUU CTPOEHNUS aTOMa;

Teoputo KOMIUIEKCHBIX COEIMHEHNUN;

OCHOBBI PHEPIETUKH U KWHETUKN XUMUYECKUX TIPOLIECCOB;

Teoputo pacTBOPOB HEAIEKTPOIUTOB U AIEKTPOJIUTOB;

OCHOBBI 2JIEKTPOIUTHYECKUX ITPOLIECCOB.

YmMmerh:

e HaxomuTe CBA3b MEXIY CTPOCHUEM BELIECTBA U €r0 XUMUYECKUMU BO3MOKHOCTSIMU;

e Pemare mo0ble XMMHYECKHE 33Jjau, ONMPasCh Ha TEOPETHUYECKHI MaTepuall  OCHOB
XHMHH;

e [IpoBoauTh mpocrenmme pacd€rbl MO0 OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIM PEAKLUAM,
SHEPreTUYECKUM U KHHETUYECKUM IIpoLeccaM, TEOPUU PaCTBOPOB;



e PaGorare B

000pyIOBaHUS;
e CocTaBisaTh XMMHUYECKHE pcakuuun JIFOOBIX XUMHUYECKHAX IMPOUECCCOB U BBIINIOJIHATH HA UX
OCHOBE HEOOXOAUMBIEC PACUETHI.

Biaanern:

nabopatopun ¢

HCIIOJIb30BaHNECM

npocTelIero  J1abopaTopHOro

e MeToMKOM MPOBEACHHS XUMUYECKOTO SKCIIEPUMEHTA B TAOOPATOPHBIX YCIIOBUSX;

e VYMeHueM MPaBUILHOTO OOBICHEHHS PE3yIbTaTOB IKCIIEPUMEHTA, €CITH IaXKe PE3yJIbTaT
OTpPHILIATEIIbHbIN;

e MeroaMu OKa3aHUs NEPBOM MOMOIIY IPU HECHACTHBIX CIy4YasiX B XUMUYECKOU
nabopaTtopum.

3. KOMIIETEHIIHN OBYYAIOIEI'OCs1, POPMUAPYEMBIE B PE3YJIbTATE
OCBOEHMSA YYEBHOU JUCIUITJIMHBI

[Ipouecc u3ydeHHs] TUCLUIUIMHBI HalpaBlieH Ha (OPMHUPOBAHME AIIEMEHTOB CIEAYIOIIMX

komrereHui B cootBeTcTBUU ¢ @I'OC BO u OIIOIT BO no naHHOMY HanpaBi€HUIO TOATOTOBKHU:

Kon HaunmenoBanun HNuaukarop B pesyabTare ocBOeHUs
KOMIIETEHI] € KOMIIeTeHIIMHU JOCTUKEHUS AUCUMIJIMHBI 00y4ar0IIMiiCs
uu KOMIIETeHIIM U JMOJIAKEH:
Oobwenpogeccuonanvrvie KoMnemeHyuu U UHOUKAMOPbL UX 0OCHUNCEHUS
OIIK-1 CnocoleH pemarb OIIK-1.1. 3Harh:
THIIOBbIE 33/1a4H JleMOHCTpUpYyeT 3HaHHE | - OCHOBHBIE IOHSATHS W METOMBI
npodeccHoOHATLHOI OCHOBHBIX 3aKOHOB (byHIaMEHTaIBHBIX paszenoB
AesITeIbHOCTH HA MaTeMaTHYECKHX, MaTeMaTHKH,  HEOOXOAUMBIC B
OCHOBe 3HAHWIi €CTECTBEHHO-HAYYHBIX M | TPOPECCHOHATBHON eATEINbHOCTH;
OCHOBHBIX 33aKOHOB obuienpoecCHOHANBHBI | - OCHOBHbBIE 3aKOHBI
MaTeMaTHYeCKHX, X JWCUHUIDINH, €CTECTBCHHOHAYYHBIX  JUCHHIUINH
€CTeCTBEHHOHAYYHBIX H | HEOOXOIMMBIX ISt JUIsL PEILICHHs] CTAaHJAPTHBIX 337124 B
o0menpodecCHOHAIBH | PELICHHS THIIOBBIX 337a4 | o0nacTu IpodeccroHaIbHOMN
bIX  JAMCHUIUIMH ¢ | BoOmactu JeSITETIbHOCTH;
npuMeHeHneM arpoOMHXEHEPHH . - MPUHLMIIBL, METOJBI M CPEACTBA
HH(OPMAIHOHHO- OIIK-1.2. MHcnome3yer | pelieHuss  CTaHOAPTHBIX  3a1ad
KOMMYHHUKAIIHOHHBIX 3HAQHHS OCHOBHBIX 3a- | IPOQECCHOHAIBHON  JIeATEIbHOCTH
TEXHOJIOTUii KOHOB MAaTeMaTHYeCKHX | HA OCHOBE HH(OPMAIIMOHHOH U

U €CTECTBEHHBIX HayK
ISt perreHus
CTaHAApPTHBIX 3amad B
arpoMHXEHEPHH.
OIIK-1.3. [Ipumenser
WH(POPMAaITMOHHO-
KOMMYHUKAI[HOHHBIC
TEXHOIIOTUU B PEIICHUHU
THIIOBBIX 3a1a4 B
o0ractu
arpouHXEHEPHH
OIIK-1.4. Tlonb3yercs
CIIeNHaTbHBIMU po-
rpaMMaMd  u  0Oa3zamu
JIAHHBIX TIpU pa3paboTKe
TEXHOJOTUH U
CPEICTB MEXaHU3aIuKl B
CEIIbCKOM XO3SHCTBE

oubmorpaduyeckoil KymbTypel C
NPUMEHEHHEeM HH(OPMaIlOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH H
C Y4eTOM OCHOBHBIX TpeOOBaHUI
MH(OPMAITMOHHOW 0€30MacHOCTH.
Ymertn:

- HUCIIONB30BaTh MaTeMaTHYecKue
METOJIBI ISl PEIICHUsS] MPUKIAIHBIX
3aj1a4;

- YUTaTh HAYYHYIO JIUTEPATYpPy IO
cBoei CHEUAIBHOCTH,
UCIIOJIB3YIOIIYI0O  MaTeMaTHYEeCKUN
anmapar;

- TNPHUMEHSTH OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX  AWCLUIUIMH
JUISl pellieHNs] CTaHAAPTHBIX 3a71a4 B
obnactu npodeccuoHaIbHON
JeSITENbHOCTH;




- pewmiaTh CTaHJIApPTHBIC 3a7auH
npo(eCCHOHANBHON  ICSITETLHOCTH
Ha OCHOBE WH(OPMALMOHHOW U
oubnuorpaduieckodl KyJnbTypsl C
OpUMEHEHHEM  UH(OPMALMOHHO-
KOMMYHHKAIUOHHBIX TEXHOJIOTHH U
C y4eTOM OCHOBHBIX TpeOoBaHHH
WHPOPMAIIMOHHOH  Oe30MacHOCTH
Baapern:
MaTeMaTHKO-CTATHCTUYCCKUMHU
MeToaaMu 00paboTKu
IKCIIEPUMEHTAIbHBIX JIaHHBIX;

- HaBBIKAMH UCIIOJIb30BaHUS
OCHOBHBIX 3aKOHOB €CTECTBEH- HO-
HAYYHBIX TUCHUIUIMH JUIS PELICHUS
CTaHJApPTHBIX 3aga4 B  00JIACTH
poeCCHOHAIBHOMN JIeATSIbHOCTH;

- HaBBIKAMH TIOJrOTOBKU 0030pOB,
aHHOTAIIMI, COCTaBJICHUS
pedepaToB, HAYYHBIX JIOKJIAJIOB,
nyonuKanuii, 1 oubnuorpadun mo
HAyYHO-UCCIIEIOBATENbCKOM padoTe
C y4eToM TpeboBaHU
MH(OPMAITMOHHON 0E30IaCHOCTH

OIIK-4

Cnocooen
peain30BbIBaTh
COBpeMeHHbIE

OIIK-4.1.
Hcnonb3yer matepualbl
HAyYHBIX WCCIIEIOBAHUN

3HaTh:
- COBPEMCHHBIC TEXHOJIOIHH
podeCCHOHATBHOMN eITEILHOCTH;

TEXHOJIOTHH U IO COBEPITICHCTBOBAHHUIO YMmerh:
000CHOBBIBATDH HX TEXHOJIOTHH ¥ CPEICTB - pealn30BLIBATH
npuMeHeHue B MeXaHU3aL1 COBPEMCHHBIC TEXHOJIOTHA u
npodgeccHOHATBLHOM CEJTbCKOXO3SIMCTBEHHOTr0 | OOOCHOBBIBAaTh WX IIPUMEHEHUE B
JeATEJIbHOCTH TIPOM3BOJICTBA podeCCHOHATIBHOMN EATEIbHOCTH;
OIIK-4.2. Baapers:
OO0OCHOBBEIBAET - HaBBIKAMH OOOCHOBaHHUS U
pUMEHEHHE peaM3aliid  COBPEMEHHBIX TEXHO-
COBPEMEHHBIX JIOTH B podecCHoHaTbEHON
TEXHOJOTUH  CEIbCKO- | ACATCIbHOCTH
XO3SIMCTBEHHOT'O
MIPOU3BOJICTBA, CPENCTB
MEXaHH3alu1 ISt
MTPOU3BOJICTBA,
XpaHEHUs 71
nepepadoTKu
MPOAYKIIUU
’KMBOTHOBOJICTBA u
pacTeHneBO/ICTBA
4. OBBEM JUCHUIIUHbI U BU/IbI YUYEBHOM PABOTBI
Taoauna 4.1.

O0bem qMCHUIIIMHBI M BUABI Y4eOHOH padoThl




Bua yueOHoii padoTbl Bcero 1
4acoB cemecTp

OO0mmast Tpy10€MKOCTh TUCIUTUTIHBI 180 180
AyIUTOpHBIE 3aHATHS 50 50
Jlexuuu 34 34
Jlabopatopusie 3ausitus (JIP) 16 16
CamocrosrensHas padota (CPC) 76 76
KonTpois o4 54

5. COAEPKAHUE JUCHMIIVIMHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
(PA3AEJIAM) C VYKA3BAHMEM OTBEJIEHHOI'O HA HHUX KOJMYECTBA
AKAJEMHUYECKUX WJIN ACTPOHOMMUYECKHUX YACOB U BHUJIOB YYEBHbIX

3AHSATHI
Taoauna 5.1.
5.1 CTpykTypa AUCHUILINHBI
OO6m1as Tpy10€MKOCTh JUCIUTLTMHBI COCTABIISAET S 3a4eTHHIX eauHull, 180 vacos.
NeNe | HammenoBaHmue pasaesia 2 Buawbi Dopmbl
n/n (Tembl) z yueOHO# padoThI TeKYIIero KOHTPoJIst
© JI J3 | CP yCIeBaeMoOCTH

1. | OcHOBHBIE IIOHATHUSI 1 2 - 6 CobecenoBanue, TECTOBBIN
XUMHH. KOHTPOJIb,
CrexuomeTpuiecKue Kontposbhas padota 1
3aKOHBL.

2. | OCHOBHBIE KJIACCHI 1 2 2 8 CobecenoBanue, TECTOBBIN
HEOPraHMYECKHX KOHTPOJIb.
COCTMHCHU I KounTponshas pabota 2

3. | CtpoeHue aroma. 1 4 2 8 CobecenoBanue, TECTOBBIN

KOHTPOJIb.
KontposbHas padota 3

4. | Ilepuomuyeckuii 3akoH u | 1 4 2 8 CobecenoBanue, TECTOBBIN
nepuoandecKas  cucTema KOHTPOJIb.
XUMHYECKHUX  DJICMEHTOB KontponbHas padota 4
J.1. Menneneera.

5. | XuMmuueckas CBA3b. 1 4 2 6 CobecemoBanue,

TECTOBBI KOHTPOIIb.
KonrtposnbHas pabora 5

6. | CxopocTb xumuueckux | 1 4 2 8 CobecenoBanue,
peaKui. XHUMHUYECKOE TECTOBBIN KOHTPOJIb.
paBHOBECHE. KonrposnbHas pabora 6

7. | DHepreTuka u 1 4 2 8 CobecenoBanue,
HaIpPaBICHHOCTh TECTOBBI KOHTPOIIb.
XUMHYECKUX TPOIIECCOB. KonTpompnas pabora 7

8. | PactBopsl. Teopus 1 4 2 8 CobecenoBanue,
ANEKTPOIUTUYECKOM TECTOBBIA KOHTPOIIb.
JMCCOLIMALINN. Konrtponbnas pabora 8




9. | OkucnuTenbpHO- 1 4 2 8 CoOecenoBanue,

BOCCTaAaHOBHUTCIIbHBIC TECTOBBIHN KOHTPOJIb.
peaKiu U
ANIEKTPOXUMUYECKHE Konrponsnas padora 9
TIPOIECCHI.

10 | KomuiekcHbie 1 2 8 CobecemoBaHue, TECTOBBIN
COCIMHEHUSI. KOHTPOJIb

Konrposnsnas padora 10

HUTOIO: 34 16 | 76

5.2. Conep:xkaHue TUCHUTLIUHBI « XUMHSD

Pa3znen 1. Beenenue

OcHoBHbIE NpPOOJIEMBI COBpPEMEHHOW HeOopraHmdeckoi xuMmMuu. Pycckas HOMEHKIaTypa
HEOPraHUYECKHUX COECTUHEHHUH (KUCIOPOJ, OKHCEN, THIPOOKUCH, BOJA, IIEJI04Yb, IEPEKUCh BOJOPOA,
CEpHOKHUCIIBIN, XJTOPUCTHIN U T.1.). MeXIyHapoHasi HOMEHKIIATypa. XUMHUS U IKOJIOTHUS.

OcHOBHbBIE MOHATHS M 3aKOHBl XUMUU. ATOMHAsl €IMHULIAa MacChl. ATOMHasi U MOJIEKYJsipHas
Maccel. Monb. MonbHasg macca. BameHTHOCTh. CTeneHb OKMCIEHUs. DKBHBAJIEHT. MouibHas Macca
skBUBaJeHTa. OmpeneneHns XUMHUYECKOIO SKBUBAJIEHTA JJIEMEHTA, KUCJIOTHI, THIPOKCUAA, COJIH,
okcuga.  OKHCIMTENbHO-BOCCTAHOBUTENBHBIE  OKBUBAJICHTHL.  3aKOH  CTEXHOMETPUH.  3aKOH
SKBHMBAJICHTOB.

Paznen 2. OcHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTHHEeHM i
Knaccudukanus HeopraHmdeckux coeauHeHud. OKCHIIbI, KHUCIOTHI, OCHOBAHMS, COJIH.
Knaccudukanus, pusnyueckne u XUMUIECKHE CBONCTBA, CIOCOOBI MTOJTYUCHHUS.

Pa3nen 3. Ctpoenue atoma. PazBuTue npeacraBjieHuii 0 CTpPOEHUH aTOMa

ATOM — Kak cnokHas cuctema. CiioxHas cTpykrypa sapa. [[poToHbI 1 HEUTPOHBI.

JIBoilicTBeHHasi mpupoja »dJEKTpoHa. Macca W 3apsa dJIEKTpPOHOB. BOJHOBBIE CBOMCTBa
anekTpoHoB. CooTHomIeHWe HeomnpeaeneHHocTH [einzenOepra. I[lonsarue opburtamu. BosHOBas
¢byukuuss u BoiHOBoe YypaBHenue Illpenunrepa. PaguanehHas u opOuTanbHas COCTaBISIOIINE
BOJTHOBOM (hyHKITUH.

KBantoBbie uncna. CTpykTypa 3JIEKTPOHHBIX 00o0siouek. KBaHTOBbIE YpOBHH, KBAHTOBBIC
NOIypoBHH, s-, P-, d-, f- atromubie opOutanu. IlpaBuna KieukoBckoro. PeaibHble pacroyiosKeHUs
YPOBHEU M MOAYPOBHEU B aTOME.

OCHOBHBIE NPUHIIMIBI PACHPEIEICHHUS JIEKTPOHOB B aTOME: IPUHIUI HAMMEHBIIEH 3HEpruu,
npuHui [Haynu u npasuiio ['yHa.

N300paxkeHue SIEKTPOHHON CTPYKTYyphl aroMa IpU MOMOIIM DSJIEKTPOHHBIX (opMyn H
KBaHTOBBIX AYEEK. DHEPreTUYECKUE TUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Pasnen 4. Ilepuoguyeckuil 3aKkOH W mnepuoanyeckasi cucrema 3sjaementoB JILU.
MenpneeeBa

ITorickn OCHOBBI KiacCU(UKAIMM XUMHUYECKUX DJIEMEHTOB 10 OTKPBITHUS IMEPHOAMYECKOTO
3aKOHa.

Tpu srama pa6otsl .M. MenaeneeBa B 007acTH CUCTEMAaTHKH XMMHUYECKHX 3JIEMEHTOB.
dopmynupoBKa INepuoaudeckoro 3akoHa. (Co3gaHue MNEPUOJUYECKONM CHCTEMBI  DJIEMEHTOB.
Jlornuyeckue BBIBOJIbI U3 IIEPUOJIUYECKOTO 3aKOHA U IIEPUOJUYECKON CUCTEMBI JJIEMEHTOB.

CoBpemeHHas  (OpMYIHMpOBKa  MEpUOAMYECKOro  3akoHa. CTpyKTypa  COBpPEMEHHO
MEPUOJUYECKON CHUCTEMBI 3JeMeHTOB. KopoTkonepuoAHbli M JUIMHHONEPUOIHBIA  BapHaHTHI
nepuoandeckon cucremsl. llepuon. I'pymnma. [lenenue rpynmbsl Ha NOArpynmbsl. Tunudeckue
JJIEMEHTBI, [TOJIHBIE aHAJIOTH.

S-, p-, d-, f- anemMenThI. BHYTpeHHSS U BTOpUYHAS IEPUOTUUHOCTb.

3aKOHOMEPHOCTH M3MEHEHMSI OCHOBHBIX XapaKTepUCTUK aTOMOB IO MEepHogaM U
rpynnaM. Paadycel aTOMOB W HMOHOB, JHEPIrHsl HMOHMU3AILMU, CPOJCTBO K DIIEKTPOHY,
DJIEKTPOOTPULIATEIILHOCTE: HM3MEHEHHS OJOTUX XapaKTEPUCTUK II0 IIEpUOJAaM M TIpYyIIIaM.



3aKOHOMEPHOCTH U3MEHEHUsI BaJCHTHOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
DJIEMEHTOB M CBOMCTB OJHOTHIHBIX COCIUHEHUH.



BaneHTHBIC 3JIEKTPOHBI U MHOT00Opa3ue BaJCHTHBIX COCTOSHHUN aroMmoB s-, p-, d-, f-
9JIEMECHTOB.

Pa3nen 5. Xumnueckasi cBsizb

Tunsl xumuueckoit csizu. KoBaneHTHas (noJisipHas U HemoJigspHas). MeTol BaJ€HTHBIX CBS3€l
(MBC). Curma- u nu-cBsi3u. OCHOBHBIE XapaKTEPUCTUKU KOBAJEHTHOW cBsA3M. JlinHAa W 3Heprus
cBsizu. KpatHocTh cBsizu. ['mOpuamsamms atoMHbIX opOuTaneil. MeTton MOJEKyIspHBIX OpOuTanei
(MO JIKAO). DHepreruyeckue aAuarpaMMbl TOMO- U TETEpPOsIEPHBIX MoJeKya. [lonspuzanus cBssu.
JIMnONbHBIA MOMEHT CBA3U. XapaKTEPUCTUKU B3aMMOJICHCTBYIOINUX aTOMOB: MOTEHIUAIl HOHU3ALINH,
CPOJACTBO K DJIEKTPOHY, OJJIEKTPOOTPULATEIBbHOCTh. IMOHHAs CBSA3b Kak TMPENECIbHBIA Clydaid
KOBAJICHTHOH TMOJIAPHOM CBsI3H. JJOHOPHO-AaKIENITOPHBIN MEXaHU3M 00pa30BaHMs KOBAJICHTHOMN CBS3H.
Bomoponnas  cBa3b. MexMouleKynsipHass M BHYTPUMOJIEKYJISIDHAs —~ BOJOPOJHAs  CBS3b.
MexmonekyaspHble B3aUMOJICHCTBUS MOJIEKYN. 3HadeHHE BOJOPOJHBIX CBsized. Mertaminueckas
cBs3b. KommiekcHble coequnenus. KoopaunanuonHas teopus. THIHUHBIE KOMILIEKCOOOpa30BaTenu U
aurasasl. MOHO- M NOJNMICHTaTHBIE JUTraHAbl. XeJaTHbIE KOMIUIEKCHI. M30MepHs KOMIUIEKCHBIX
coenuHeHuil. Knaccudukanus u HOMEHKIaTypa KOMIUIEKCHBIX coeMHeHUH. KBaHTOBOMeXaHUUYecKue
METO/Ibl TPAKTOBKH XMMHUYECKON CBSI3M B KOMIUIEKCHBIX COCIMHEHMsX. J(Hucconmanusi KOMIUIEKCHBIX
coenuHeHUN. KoOHCTaHTa HECTOWKOCTH KOMIUIEKCHOIO HMOHA. lIpuMeHeHuMe  KOMIUIEKCHBIX
COEIMHEHU M.

Pa3znen 6. KuHeTHKAa M MeXaHU3M XHMHYECKHX peaKIuii

CKopoCTh XMMHYECKOHN pEeaKIfH, €€ 3aBUCUMOCTh OT MPHUPOJBI M KOHIICHTPAIIMH PEareHTOB,
Temmneparypbl. KoHCTaHTa CKOpOCTH, €€ 3aBHCHUMOCTh OT TEMIIepaTyphl. YpaBHeHHE AppeHuyca.
OHeprusi akTuBanuu. [loHSATHE O TEOpUM AKTUBHBIX COYJApEHUMN, aKTHBUPOBAHHOM KOMIUJIEKCE B
Teopun abOCONIOTHBIX CKOPOCTeM peakuuu. MexaHu3M M KHUHETMKAa pEeaKIHid B TOMOTEHHBIX U
rereporeHHbix  cucremax. llemnpie (H.H.CemenoB) wu  koneGartenpHbie  (B.I1.benoycos,
A.M.)XXaboTtuHCKHIf) peakiuu. ' OMOTeHHBIN U reTeporeHHbIN KaTanu3. KuneTnyeckuii BEIBOJ 3aKOHA
JEUCTBYIOIIUX Macc.

Nurubutopsl n uHrnOupoBanue. OCOOCHHOCTH KWHETHUKH Ta30(a3HBIX, KUAKOPA3HBIX U
TBepo(a3HBIX peakiuii. MexaHu3Mbl peakIuii C yJaCTHEM OPTraHUYECKUX COCTUHCHUM.

Xumudeckoe paBHoBecue. OOpaTtuMble W HeoOpaTUMble XUMHUYECKHe peakiuu. CocTosHue
paBHOBECHS W MPUHIMI MHKPOCKONMUYECKOW oOpatumoctu peakuuu. Kunernuyeckuit u
TEPMOIMHAMHUYECKUA MMOAX0 bl K OMUCAHUI0 XUMUYECKOTO PAaBHOBECHSI.

KoHcTranta XMMHMYECKOTO paBHOBECHS M pa3jMyHble CrnocoObl ee BblpaxeHus. CBs3b
KOHCTaHTbhl XMMHYECKOIO PAaBHOBECHS CO CTaHAAPTHBIM HM3MeHeHueM sHepruu [ubb6ca. Cmenienue
XUMHUYECKOTO paBHOBeCHs pU u3MeHeHun ycinoBuid. [Ipunnun Jle [latense.

Bnusinue cpeapl Ha MpoTeKaHHe XUMHUYeCKuX peakiuil. OcobeHHOCTH Ta30(a3HbIX,
KUAKO(Pa3HBIX, TBEPAO(DA3HBIX peaknuii. Poilb SHTANBNHIHOTO U HHTPONMUMHOTO (PAKTOPOB B
OTpeJieNIeHUH HaMpaBJIeHHs Mpoliecca.

Pa3nen 7. DHepreTuka u HaNPaBJIEHHOCTb XMMHYECKUX MPOLECCOB

OcHOBHbBIE TOHATHS XUMUYECKOW TEPMOJIMHAMUKHU: CHCTEMa, apaMeTpbl COCTOSHUS, padoTa,
SHEpPrusl, TeIIoTa.

BHyTpeHHsis SHeprus, U ee U3MEHEeHHe NMpu XUMUYecknX U (pa3oBbIx mpespaieHusix. [lepBoe
Hayalo TEePMOJIUWHAMHUKH. OHTAIbMUsS OOpa30BaHUS XUMHUYECKUX coeAuHeHud. CraHmapTHOe
cocrosinue. CraHaapTHbIE SHTaIbNUU oOpa3oBaHus. TemnoBble APPEKTHI XUMUYECKHX PEaKIU.
TepMOXUMHUYECKHE pacyeThl, OCHOBaHHbIE Ha 3akoHe I'ecca. TepMOXMMHUYECKHE  LIUKJIBI.
TermmoeMkocTs. TeMiieparypHas 3aBUCUMOCTb TETUIOEMKOCTH U SHTAJIBITUU.

Bropoii 3akoH TEpMOJMHAMHUKH. ODHTPOINHUA. 3aBUCUMOCTh DJHTPONMU OT TEMIEpaTyphl.
CrangaptHas sHTponus. V3MeHeHue SHTpONUU Mpu (Pa30BBIX MEPEXOAAX U XUMHUUYECKUX PEAKIIHSIX.
Oueprus ['u66ca u sueprus ['enpmroinbia. Kpurepuii caMonpou3BOJILHOTO MPOTEKAHUS MPOIIECCOB.
XUMHUYECKMIA TOTEHLUMAN, 3aBUCUMOCTh XHMHUYECKOIO MOTEHIMajda OT KOHUEHTpALMH, IABIICHHS
peareHToB. Y CIOBUE XMMHUUYECKOTO paBHOBeCH. M30TepMa XUMUYECKON PEaKLUU.

KoHcTanTa XMMHMYECKOTO paBHOBECHS Kak Mepa TIyOMHBI TMPOTEKaHHS IPOIECCOB.
Hcnonb3oBaHne 3HaYEHUM CTAHIAPTHOW SHTAIBIMU M SHTPONUHU JJIA pacyeTa KOHCTAHT PABHOBECHS
XUMHUYECKUX peakuuil. DakTopsel, BIUSIOIIKE HA BEJIIMYMHY KOHCTaHThl paBHOBeCHUs. TepmoauHaMu-
YECKHUH BBIBOJI 3aKOHA JICUCTBYIOLIUX MacCC.



Paznen 8. PacTBopbl

PacTBOpHI >xuaKue (BOJHBIC M HEBOJHBIC), TBEpAbIC M ra3zoo0pasHbie. COCOOBI BBIPAKCHHS
KOHLIEHTPALIMU PACTBOPOB: MAaccoBasl J0Ji, MOJSIPHOCTb, HOPMaJbHOCTb, MOJISUIBHOCTb, MOJIIpHAs
noJis. BausHMe Ha pacTBOPUMOCTb PHEPIHMM CTPYKTYpPbl KPUCTAJUIMUECKOTO BELIECTBA U SHEPrUu
coJbBaTallMu. PacTBOpHI HACHIICHHBIC, HEHACBHIIICHHbIE M, KOHIIEHTPUPOBAHHBIE M pa30aBlICHHBIE. .
PacTBOpBI HleabHbBIE U pEATIbHBIE.

[ToHsATHE O KOJUIOUIHBIX PACTBOPAX.

KonnuratuBHble CBOMCTBAa pacTBOPOB HE AUIEKTPOJIUTOB U 3JIEKTPOIMUTOB. JlaBieHue mapa
OMHapHBIX pacTBOpoB. 3akoHbl Payns. Kpuockomust m 30y/UTMOCKOIUS KaK METOJBI OIPENeICHUS
MOJISIpHBIX Macc. OCMOC M OCMOTHUYECKOE JIaBJICHUE B HEOPraHMYECKUX M OMOJIOTMUYECKUX CHCTEMaXx.
3akonsl Payns u Bant ['odda ams pacTBOpoB HE 3JIEKTPOJUTOB U AJIEKTPOJUTOB. M30TOHMYECKUI
k03 urment.

Onekrponutdeckas nauccormanus (C.Appennyc). CuiibHbIE U ci1a0ble AMeKTPOJuThl. CTerneHb
U KOHCTaHTa Jauccounuanuu. PakTopbl, BIMSIONIME HA CTENEHb EKTPOJIUTUYECKOW JUCCOIUAIIMU.
Kaxymasicss creneHp IUCCOLMALMK CUIIBHBIX AJIEKTPOJIUTOB. Jluccomuanus ciiadblX 3JIEKTPOJIUTOB.
3akoH pazBenenus OcTBaiIbaA.

Bopna xak BaxkHeummii pactBopurens. KoncranTta qucconumanuu Boasl. IoHHOE npou3BeneHne
BOJIbl. BotopoiHEIi MOKa3aTes.

I'mapomn3 wu conbBom3 cosned. KoHcTaHTa paBHOBECHS pEAKUHUM TUIposm3a. DakTopsl,
BIIUSIIOLIME HA PAaBHOBECHE PEaKIUil THIpOIH3a.

[IpousBeneHre pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHJIBHBIX JJIEKTPOJIUTOB. Y CIOBUSA
OCAXJEHHS U PACTBOPEHHS OCAKOB.

Paznen 9. OKHCIMTETbHO-BOCCTAHOBHUTEIbHBIE PeaKIUH

Teopusi OKHCIUTENIBHO-BOCCTAHOBUTENBHBIX peakuuid. Kiaccuduxanuss OKHCIUTENbHO-
BOCCTaHOBMTENbHBIX pEaKIui. MekMoeKyIsIpHbIE, BHYTPHUMOJIEKYJISIPHBIE, peaxkuuu
aucrnponopuronupoanusd. Okuciaurens. BocctanoButens. [Iporiecchl okucaeHUs 1 BOCCTaHOBIICHHUS.
CocraBneHue YpaBHEHUH OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH METOJOM 3JIEKTPOHHOIO
OanaHca U MeToJI0M noiypeakuuii. CTeneHb OKUCIEHUsT aTOMOB B MoJjekyne. [IpaBuna onpenenenus
CTEIIEHU OKUCIIEHUS aTOMOB B MOJIEKYJIaX U CIOKHBIX HOHAX.

Pa3nen 10. OcHOBBI 3J1eKTPOXUMHUH

DNEeKTpobl, TalbBAaHUYECKUH diieMeHT. (CxeMaTuueckoe H300pakeHUEe TrajJIbBaHUYECKOTO
3JIEMEHTa. DJNEKTPOAHBIN noTeHnuan. CranaapTHbIN 31eKTpoaHbid noteHmuan. IJC, cranmapTHas
DJ1C.

Psn nanpsioxennii. YpaBaenue HepHcTa DieKTpou3 pacTBOPOB U PACILIaBOB.

Pasznen 11. KoMmiiekcHbIE COeITUHEHUS
Kommekcubie coenunenus. KoopawHamumonnas teopuss Bepnepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX coelMHeHH. HOMEHKIIaTypa KOMIUIEKCHBIX coeiMHeHui. [IpakTuieckoe npruMeHeHHe
K. C.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

IIpu n3yueHnH TeOPeTHUECKOro Kypca Ha JEeKIMIX MpeaycMaTpUBAETCs 3aJI0KEHNE MaTeprana B
BUJIe npe3eHTauu. OTaeNbHbIe JeKIMN U3/1aratoTcs o NpoOIeMHOM TeXHOJIOTHH.

Ha nexknusx wHcmosib3yroTcs B KadecTBE JEMOHCTpallMOHHOro Marepuana Ilepmoanueckas
cucrema 31eMmenToB /. . MenzeneeBa u psj Ipyrux CpaBOYHbIX TaOIuUII.

[Ipy u3ydyeHUM CBOWCTB OTHENBHBIX XUMHUYECKUX COEAMHEHHMM M XUMHMUYECKHX MpPOLECCOB
IpeycMaTpUBAETCS MOCTAaHOBKA JIEKIIMOHHBIX JEMOHCTPALIMOHHBIX OMBITOB.

HexoTopble paznensl TEOPETHUECKOTO Kypca M3YydaloTCsl C HCIHOJIb30BAaHHUEM OIlepexaromeit
CaMOCTOSTEJIbHOW pabOThI: CTYACHTHI MOIYYalOT 3a/laHKs HA O3HAKOMJICHHE C HOBBIM MaTepHallOM 110
€ro M3JI0’KEHUS Ha JIEKLUSX.

Jlnst Goyee OCHOBATENBbHOM OLIGHKH YCBOSIEMOCTH TEOPETHYECKOIO Marepuaia CTyASHTaMH
UCTIOJIBb3YIOTCSl TECTHI, @ TAaKXKe TPAJUIIMOHHbIE MMCbMEHHBIE U YCTHBIE KOHTPOJIBHBIE MEPONPHUSITUS
(KOJIIOKBUYMBI, KOHTPOJIbHBIE paOOTHI).

[Tpu npoxoxkaeHnu 1abOPaTOPHOTO MPAKTUKyMa CTYAEHTaM Ipeuiaraercsi paboTaTth B MaJlbIX
rpymnmnax: yuebHas rpymnmna pa3ouBaeTcsi Ha HECKOJIbKO HEOOIBIINX TPYII — MO 2-3 yenoBeKa.



Kaxpas rpynma BeIMosHSAET 3a7aHue (Ja00paTOpHBIE OMBITHI) M3 Ja0OPAaTOPHOTO MPaKTHKyMa
1o o0mieit 1 Heoprannyeckoit xumuu. [Iporecc BeIMOTHEHUS Ta00PATOPHBIX OTBITOB OCYILECTBIISCTCS
Ha OCHOBE 0OMEHAa MHEHUH M BHIOOPA ONITUMAIILHOTO IIYTH PEIICHHS.

Ha ocHoBaHMM NOJIydEHHBIX AAHHBIX IO BCEM OIBITAM Ka)Abld CTYIEHT 3allOJHSET CBOM
na0opaTOPHBIN JKypHAJ, T/l 3alUCHIBACT PE3yJAbTAaThl OINBITOB, HAONIOJCHUS, COCTABISECT YPAaBHEHHS
peakuuil XMMHUYECKHMX IIPOLIECCOB, €CIM HYXHO IPOU3BOJUT COOTBETCTBYIOIIME pacueTbl U
pe3yJbTaThl IPEACTABISAET B BUAE I'pauuecKoi 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ mpernoaBaTesieM CTYACHT MPEACTaBIsIeT 0(hOPMIICHHBIA OTYET 10 JaHHOM
nabopaTOpHOM paboOTe W OTBEYAeT Ha BOMPOCHI MPENOJaBaTeNsl, CBA3aHHBIE C METOAMKON PabOTHI,
pe3yiapraTaMu U BbiBojamu. [lo psamy paboT mpegycMaTpuBaeTcs NMPUMEHEHHE TECTOBOTO METOJa
«3alUTb.

I'pynmoBast paboTa B XUMHUYECKOH J1a00paTOpUu CTUMYIIHPYET COTIACOBAHHOE B3aMMO/ICHCTBHE
MEXAYy CTyJIEHTaMH, OTHOIIEHHS B3aUMHOW OTBETCTBEHHOCTH U  CcOTpyaHudecTBa. llpu
(GbopMHUpOBaHMM TPYII YYUTHIBAETCA JBa IPHU3HAKA: CTENEHb XHMHUYECKOM IOATOTOBICHHOCTH
CTYIACHTOB U XapaKTep MEKJIMYHOCTHBIX OTHOIIEHUH. B psize cnyyaeB cTyaeHTaM caMHuM Ipeajaraer
pa3OUThCS Ha TPYMIbl, COCTaB KOTOPBIX BIIOCIEACTBUM MOXET KOPPEKTHPOBATHCS JUISl TOBBIIICHUS
KauecTBa pabOThI.

B nabGopaTopHOM MpakTHKyMe€ MpU BBIMOJIHEHUH OTIENIBHBIX OIBITOB HCHOJb3YETCS METOJ
MpoOJIEMHOTr0 OOyYEHHUs: CTYAEHT IMOJy4aeT 33JaHhe Ha XMMUYECKHI MPOLECcC, METOAUKY KOTOPOIo
OH JIOJDKEH TMOJ00paTh CaMOCTOSITENIbHO, MCXOJS W3 HMEIOUIMXCS pPEaKTHBOB, OOCYAUTh €€ C
MpernoaBaTesieM U 3aTeM MPUCTYIUTh K €ro BHIMOJIHEHHUIO.

7. HEPEYHEHb YYEBHO-METOANUYECKOI'O OBECIHEYEHUA JJI51
CAMOCTOSTEJBHOM PABOTHI OB YUAIOIINXCA MO JUCIUILIVHE

JlekIMOHHBIE 3aHATHS MPOBOIATCSA 1 pa3 B Hemeno B 00ObeMe 2 4acOB B TIEPBOM CEMECTpE.
JlaGopaTopHbIe 3aHATHS MPOBOJAT E€XKEHEIEILHO B 00beMe 2 4dacoB B Hezemto. Ilocime okoHuaHUs
M3Y4YEHUS KaXIOW TEeMbl CTYACHTBHl TPOXOJAT TECTUPOBaHUE, CcoOeceIOBaHUE, BBITIOIHSIOT

KOHTPOJIbHBIC PaOOTHI.
7.1. IlepedeHb-y4eOHO-METOJUIECKOTO OOeCTIeUeHHS ISl 00YUJaIOIMUXCS TT0 TUCIUTIIHHE:

1. AxmeroB H. C. Obmias u Heopranuyeckasi XuMus: yueOHuk ass By3os/H. C.  AxmeTos.
— M.: Beicmi. mik., 2002. — 743 c.
2. I'munka H.JL. O6mas xumus. — M.:Uurerpan-IIpecc, 2002. — 727 c.
3 I'muuka H.JIL. 3apauu u ynpaxknenus no oo6meit xumun. — JI.: Xumus, 2001.
4, VYraii f.A. O6mas u Heopranndeckas xumus. — M.:BIILIL, 2000. — 527 c.
5 CanamoB A.X., KurueBa JI.W., AkranueBa A.I". JlabopaTopHbIi IPaKTUKYM 110
oOmeit n Heoprannveckoit xumuu. Ilox pen. npodeccopa Cynteirosoit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.

7.2. Ykazanus 1y 00yJarommxcs 0 OCBOSHUIO TUCIUTUINHBI

Ta6auna 7.1.. Cogep:kaHue caMOCTOATEIHHOI PadoThI 00y4YaAKOIINXCS



Homep
paszoena
(mempwi)

TeMbl/GOI’lPOC‘bl, 6blHOCUMDbIE HA
camocmosameéiibHoe u3yuenue

Kon-6o0
4acoe

Dopmbi
pabombol

1.

[IpocTeie u cnoxkHble BemiecTBa. Pacmpoct
PAaHEHHOCTh AJIEMEHTOB B 3€MHOM KOpE UM KOCMOCE|
Xumuueckue u pu3nveckrue cBorcTBa BemecTsa. [1o-
HATHE O YHCTOM BemlecTBe U mpumecu. OCHOBHBIE
METOAbl MoJiyueHus: 4yucThiXx Bemects, [1JIK. Kiac-
cuUKaIsI XUMHYECKUX PEareHTOB 10 CTEIICHH

cobece0oBaHmE,
TECTOBBIH
KOHTPOJITb

4uCTOTHI. [loHATHE O XMMHUYECKOM pEeakuuH Kak
[peBpaleHuy BemecTB. OCHOBHBbIE THUIBI XUMHYE-
CKMX pEaKLUH: PEAKLUUU PaA3JI0KEHUS, COCAUHEHUS,
3aMeleHus, oOMeHa, BHYTPEHHEro IpeBpalleHusl,
Howmenknarypubsie npasuna MIOIIAK Heopranuue-
ckux BewlecTB. Kiaccu@uxaius mpocThIX BELIECTB.
Knaccugukanusi ClI0XHBIX BEIIECTB [0 COCTaBY.
bunapHsle coenvHeHHs. HTepMeTaNIMuecKue Co-
enuHenus. Knaccudukanusi CiloXHBIX BEHIECTB IIQ
(hyHKIIMOHAJIBHBIM MTPU3HAKAM.

SAnpo kak TMHaMH4YecKasi CUCTeEMa IPOTOHOB U HEW-
TPOHOB. Y CTONYMBBIE U HEYCTOMUYMBBIE sA1pa. Pa-
TMOAKTUBHBIN pacnaf sanep. [lepuon nomypacnana.
SnepHble peakuuy U MpeBpaIeHUs] XUMHUYECKUX
371eMEeHTOB. VICKyCCTBEHHAs paluOaKTUBHOCTb.
«MedeHble» aTOMBI U UX IIPUMEHECHHUE.

cobeceioBanue,
TECTOBEIN
KOHTPOJIb

OtkpsiTHE Iepuoandeckoro 3akona .M. Menne-
JieeBbIM. [IpUHIIMI TOCTPOECHUS €CTECTBEHHOM CHUC-
TeMbl 3aeMeHTOB. Mcnonp3zoBanue .M. Menaenee-
BBIM METOJIOM MHTEPIIOJISILIUU [T UCIIPABIICHUS
aTOMHBIX Macc M MpecKa3aHus CBOMCTB elle He
OTKPBITBIX 3JIEMEHTOB. DKCIIEPUMEHTAIIbHBIC MO~
TBEPXKACHUS TeOpeTUUECKuX npeackazanui . 1.
MenpeneeBa. 3HaueHUE OTKPBITUS IEPUOTUTIECKOTO
3aKoHa. PacKkpbITHE B IEpUOINYECKOM CUCTEME BCe-
o011eil ecTecCTBEHHOM B3aUMOCBSI3U MEKY XUMHU-
YeCKUMHU dJieMeHTaMu. ['paHuIbl U HBOJIIOLIUS T1e-
PUOIUYECKON CUCTEMBI.

cobeceioBaHue,
TECTOBBII
KOHTPOJIb

BonopoHas cBa3b. MexxMomneKyspHas U BHYTpH-
MOJIEKYJIApHAsl BOJIOPOHAs CBs3b. BiusHue Bo0-
POJIHOM CBSI3M Ha CBOMCTBA BenlecTBa. Posb BOIO-
POIHOM CBSI3U B OMOJIOTMYECKHUX IpoIieccax. Me-
TajuMdeckas cBs3b. OCOOCHHOCTH JIEKTPOHHOTO
CTPOEHUS aTOMOB, CIIOCOOHBIX K 00Pa30BaHHIO Me-
TAJUIMYECKOU CBSA3U. MEXMOJIEKYIIIpHbIE B3aUMO-
JIecTBus. JIUIob-1unoiab, JUI0Jb-
WHAYLUHUPOBAHHBIN JUIIOJb, TUCIIEPCUOHHOE B3au-
MOJEHCTBHUE.

cobecenoBaHue,
TECTOBBIA KOH-
TPOJIb




WOHHBIN U pauKaIbHBIA MEXaHU3Mbl XUMUYECKUX 6 cobeceioBaHue,
peakiuii. CBoOoHBIC panukanbl. [loHsTHE O HIETI- TECTOBBIN
HBIX peakuusx. Buabl karanusa: rOMOT€HHBIH, Ie- KOHTPOJIb
TEPOTEHHBIN, MUKPOTE€TEPOr€HHbIN, aBTOKATAIN3,
IIOJIOKUTEIIbHBIN U OTPULIATEIIBHBIN KATAJIN3, TOHS-
tHe 00 naruduropax. OcobeHHocTH (PepMEHTOB KaK
KaTtaun3aTopos. M cronb30BaHue KaTaau3aTtopoB B
IIPOMBIIIEHHOCTH.

6. [IpumeHneHnue TepMoIMHAMUYECKUX (PYHKIUHN IS 6 co0eceioBaHue,
XapaKTEPUCTUKU PEAKIIMOHHON CITIOCOOHOCTH Be- TECTOBBIN KOH-
LIECTB U OLIEHKE BO3MOKHOCTH IPOTEKAHUS TPOJIb

XUMHUYECKUX PEaKInil

CaoiicTtBa pactBopoB. PacTBopumocTts. KoHnieHTpa- 8 co0eceioBaHue,
s pactBopoB. CriocoObl BEIpayKEHUSI KOHIIEHTpa- TECTOBBIN
IIUU PACTBOPOB: MacCOBasi 10JI1 paCTBOPEHHOTO KOHTPOJTb
BEIECTBA, MOJISIpHAsl KOHIIEHTPAIUs, MOJISIpHas
KOHLIEHTpAalMs SKBUBAJIEHTA, MOJIbHAS JIOJIS, MO-
JISUTBHOCTb.

OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 8 coOecenoBaHue,
Oxwucaurenn, BoccTaHoBUTENH. OCHOBHBIE 3aKOHO- TECTOBBIHN
MEpPHOCTH B U3MCHEHUH OKUCITUTEIIHHO- KOHTPOJIb
BOCCTAaHOBUTEILHBIX CBOWCTB MPOCTHIX BEIIECTB U
coenuHeHui. CreneHs okucnenus. Kimaccudukamms
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Me-
TOJbI PACCTAaHOBKH KOA(DPHUITMEHTOB B YypaBHCHUH
OKHCITUTEIbHO-BOCCTAHOBHUTEIILHBIX peakiuid. Posb
Cpenbl B MPOTEKAaHWU OKHUCIUTEIHHO-
BOCCTaHOBUTEIILHBIX ITPOIIECCOB. MOJISIpHBIE MacChl
SKBUBAJIEHTOB B OKUCIUTEIbHOBOCCTAHOBUTEIbHBIX
peaKIusiX.

9 Kinaccudukarys KOMIJIEKCHBIX COSTUHEHUI: TH- 8 cobecenoBaHue,
MMUYHbIE KOMIIJIEKCHBIE COEIMHEHM, XEJIaThl, IT0JIH- TECTOBBIH
SIIEPHBIC KOMIUICKCHI, H30- M TE€TEPOITOIMCOCINHE- KOHTPOJIb
HUSI, aKBAKOMILIEKCHI (KpHUCTaUIOTHAPATHI KaK ya-
CTHBIU CITydail aKBaKOMILIIEKCOB). AMMHMAKATHI.
ALIMIOKOMILIEKCHI. JIBOMHBIC COJIM KaK YaCTHBIN
ciydail armaokomiuiekcoB. [lonuranorenuast, mo-
JIMCYJIbJIbI, IEPOKCUIHBIE coennHeHus. KnmacTepHbie
COEAMHEHMS, I-KOMIUIEKCHI, KOMITJIEKCHI «I'OCTh-
X035IMH», COEIMHEHHUS BKIIIOUEHUS, KJIaTpaThl, €O0-
nuThl. MI30Mepusi KOMIUJIEKCHBIX COSMHEHUN: T -
paTHas, KOOpJAWHALIMOHHAs, T€OMETPHYECKasi, U30-
MepHs TIOJIOXKEHUS (CoJieBast U30MEpHs), HOHU3AIIH-
OHHAas, OIITHYECKas.

8. OEHOYHBIE CPEJACTBA IUIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH U
MPOMEXYTOYHOM ATTECTAIIUA



1.

Bonpocwl ona cobecedosanusn

Tema: «OcHOBHBIE NOHATHS U 32AKOHbI XUMHU. DKBHBAJIEHT)
1. OO6BeM pe3rHOBOI KaMephl aBTOMOOMILHO muHk! pased 0,025 M3, napnenue B Heit

5,0665 10° ITa. Onpesenure Maccy BO3yXa, Haxoasmerocs B kamepe mpu 20°C.

2. Paccunraiite MosekynapHyro Maccy rasa, eciu 7-107 kxr ero mpu 20°C u 0,253-10° I1a
3aHUMAOT 00BbeM 22,18-107 Mm°.

3. Paccuuraiite cpeJHIOI MOJICKYISPHYIO MAacCy U INIOTHOCT MO TUOKCHUY YTiiepoaa
CMECH ra3oB, cojiepkaiiei mo oobemy 38% ¢ocrera COC12 u 62 % xmopa Cl».

4. Omnpenennte Maccy 107 M3 razoBoii cmecn, comepxameit (mo 06semy) 50% Boopoa u
50% nuoxcuna yriaepona (H.y.).

5. Ta3 (n.y.) 3aaumaet o6beM 1 M°. ITpu Kakoii TeMIeparype 06beM rasza yTpouTCs, eClu
JaBJICHUE Ta3a HE MEHSAETCS?

6. Ilpu xakom gaBiaeHHH Macca xaopa oosemoM 3-107 M coctaBur 2,5-10 kr, ecnm
t=23°C?

7. Kakyro maccy CaCOz Haio B34Tbh, 4YTOOBI MTOTYYUTH MPU €r0 TPOKATUBAHUHU JTUOKCH/T
yriieposa, 3aHuMarontuii 06sem 25-10° M npu 15°C u nasnenuu 104000 ITa?

8. Bwruuciure 06vem 0,100 kr razosoit cMecu coctaBa 3CO+2CO2 ipu 50°C u 1aBieHUN
98600 ITa.

9. W3 5-10° kr xmopara kamus KCIO3 66110 nomyueno 0,7-10° m® kucnopona, n3mepen-
Horo npu 20°C u nanenuu 111900 ITa. Onpenenure MaccoByro J0OJIIO TPUMECEH B
XJI0paTe Kajwusl.

10. ITpu 0°C B cocyne obvemom 14-107° M3 conepaures 0,810 xr Bogopoaa u 6,30 102 kr
azora. OnpeeNuTe napyaibHOE JaBJICHUE a30Ta U 00IIee TaBJICHHE CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEHUil»
Kakue GuHapHble coeIMHEHNS HAa3bIBAIOT OKCUIAMH? YKaXKUTE BO3MOXKHbBIE CIIOCOOBI X

MOJTyYCHHUSL.

Ha yem ocHOBaHa kiaccudukaiys OKCHIOB Ha: a) HeCoJIe00pa3yroIIre 1 cojieoopasyromiue; 0)
KHCIIOTHBIE, OCHOBHBIE U MPOSIBIISIONINE KUCIOTHO-OCHOBHYIO JiBOoiicTBeHHOCTH? Kakue
peaKuu XapakTepHbI 17151 OKCUI0B KaXA0W U3 3TUX TPy’

[IpuBeauTe mpuMepsl OKCUAOB, KOTOPBIE IIPH B3aUMOJICHCTBUH € BOJIOI 00pa3yroT 1Be
kucioThl. Kak B3anmoaeiicTByroT ¢ pactBopom Ca(OH)2 okcuabl N2Os, N2Os 1 NO2?

B yem nposiBisieTcst KUCTOTHAs MPUPOJIA TEX OKCUIOB, KOTOPBIE C BOJOM HEMOCPEACTBEHHO HE
B3aMMO/ICUCTBYIOT?

HazoBute 0cCHOBHBIE OKCH/IBI, HEMOCPEACTBEHHO B3aUMOJICHCTBYIOIINE ¢ Bo0M. Hanummre
yYpaBHEHHUSI COOTBETCTBYIOIIUX PEAKIIUM.

Kakwue o xapakrepy okcubl 00pa3ytoT HEMETaTbl U METAIIJIbl B PA3HBIX CTETICHIX
okucnenusa? [lokaxure 310 Ha npumepe okcuaos xpoma CrO, Cr203, CrOs.

VY kakoro u3 ABYX OKCHUJOB OCHOBHBIE CBOMCTBA BhIpakeHb! cunbHee: FeO unmu Fe203; SnO
nin SnO2; ZnO unu CdO; SnO uau PO; BbO nnu CaO; As2O3 nnu Bi2O3?

B kakux ciydasx Ba OKCHAa MOTYT B3aUMOJICHCTBOBATH APYT C IPYTOM U KaKHe COCTUHEHHUS
P 3TOM 00pazyroTcs?

Kakue okcuipl 1 Ha KAKOM OCHOBaHHH MOTYT OBITh OTHECEHBI TAKXKe U K KJIacCy coieit?
[IpuBeauTe COOTBETCTBYIOMINE TPHUMEPHI.

10. ®opmynamu Kakux cosieit MOXKeT ObITh ()OpMalIbHO BBIPAXKEH COCTAB TAKUX MHUHEPAJIOB, KaK

1.

INMHUHCIIN, TAYCMaHUT, Maraetut? K KaKOMY KJIaCCy CJIICAYCT OTHCCTH 3TU COCI[I/IHCHI/IH?

Tema: «Ctpoenne aroma. [lepuoanyecknii 3aK0H U MEPUOANYECKAS CHCTEMA XUMHYECKUX
semeHTOB /I.U. MenaeneeBay
UTO Ha3BIBAIOT IPUHIIMIIOM HEOIPEACTIEHHOCTH U COOTHOILIEHUEM HEOPEICIIEHHOCTH?



[IpuMeHMMO 11 IOHATHE TPAEKTOPUM JIBUKEHUS K MUKpodacTuiam? Yem 3To onpezaensercs u
KaKO€ MOHATHE €ro 3aMeHsIeT?

HeomnpeneneHHOCTh B CKOPOCTH dnekTpoHa pasHa 108 cm/c. HaiiuTe coOTBETCTBYIONIYIO
HEOIPEJEIIEHHOCTD B I10JIOXKEHUU JIEKTPOHA.

Uro Ha3pIBaloT 3Hepruer nonnszauun? Kakas BenuurnHa UMEET ¢ HEM 0JIMHAKOBOE YMCIIOBOE
3HaueHue? B kakux equHUIAX OHU U3MEPSIOTCS?

Yemy paBHO YMCIIO BCEX BO3MOKHBIX HOHU3AIIMOHHBIX MOTEHIMAJIOB JIJIsl JAHHOTO aToMa U 4To
SBIISICTCS IPUYUHOMN YBEIMYCHUS UX 3Ha4eHUH B psgy: [1<I.<Is...?

Kak 3aBucuT BesiMunHa MOHU3AIMOHHOTO MOTEHIIMAJIA OT 3HAYEHMsI JUIs JIEKTPOHA TJIABHOTO
KBaHTOBOTI'O YMCJIa M YEM 3Ta 3aBUCUMOCTb 00YyCIJIOBJIeHA?

UTo Ha3bIBAIOT CPOACTBOM aTOMa K AJIEKTPOHY? {15l KaKuX 371€MEHTOB 3Ta BEJIMUYMHA UMEET
HauOOoJIbIIIEe MOJIOKUTENBHOE 3HAUEHHE U JJIs1 KaKUX OoTpulaTenbHoe 3HaueHue? Kakue
SKCIIEPUMEHTAJIbHBIE JaHHbBIE YKA3bIBAIOT HA HEBO3MOXKHOCTh CYILIECTBOBAHUS MHOT03APSAHBIX
MIPOCTBHIX HOHOB?

Kaxkoii BEIBOJ MOKHO cIelaTh O CBOMCTBAaX 3JEMEHTA 110 3HAYEHUIO 11 HETO MOHU3AIMOHHOTO
MOTEHIMAala U CPOACTBA K AIEKTPOHY?

UTto Ha3bIBaIOT a0COIOTHON U OTHOCUTENFHOM AJIEKTPOOTpHLIaTEIbHOCTRI0? Kak 1o 3HaueHuo
3TOM BETMYMHBI MOXHO, CYAUTh O HapaBJIE€HUU CMELICHHS 3JIEKTPOHHON MJIOTHOCTU MIPH
00pa3oBaHUM CBS3EH?

10. Yto Ha3BIBAIOT CTEIIEHBIO OKMCIICHUS dJIEMEHTA U Y€MY paBHA WX 00Iast CyMMa B MOJICKYJIC H

1.

none?

Tema: «Xummn4yeckasi CBA3b»
MosxeT i JyThHA CBSI3U OBITh PaBHOM CyMMe€ pajiyCOB JIBYX aTOMOB, KOTOpbIE €€ 00pa3yroT?

[Tokaxkute u 0OBSICHUTE Ha MpuMepe MoJIeKyasl Ho, 3Has, yro r/H/=0,0531M, a d/H-
H/=0,0741Mm.

Breruucnure snepruto ¢ -cBsizu C-C, ecnu cranmaptHas Teriota oopazoBanus C-H u3
razoo0pasHbIX yriepoja 1 Bojoposa paBHa -2815 kJx/moub, a sHeprus o-csizu C-H paBHa -
411,3 xJIx/MoIb.

Oueprus qucconuaru HJ pasua 298,4 kJ>x/mMoas. MoskHO i pasnoxuth HI Ha anemMeHThI
npu 061yueHnH ynbTpadroneToBbM cBeToM A = 2:107% M? Kakyro sHepruro Hajo 3aTpaTuTh,
4TGB! pasznoxuts 5-10° r HI?

Hoquy MaKCHMaJIbHas KOBAJICHTHOCTb (l)ocq)opa MOJKET OBITH paBHOﬁ IIITH, @ Y a30Ta TaKOC
COCTOAHUC OTCy’TCTByeT?

B pamkax teopun BC 00bCcHUTE, TOYeMY Y OOJIBITUHCTBA P-3JIEMEHTOB C IIEPEMEHHOM
BaJICHTHOCTBIO €€ 3HAUeHUs pa3ianyaroTcs Ha 27

JI1s KakuX 3J1eMEHTOB, UMEIOIIHX 3JIEKTPOHHbIE KOH(UIYpAIliU BHEIHETO clIos aToMa 352 P2,
4s? p* , 5s? p° , 6s! p° xapakTepHbI MepeMeHHas YETHAS M IepEMEHHAs HeYETHAS BAIGHTHOCTh?

Ha ocHOBaHuM pa3HOCTH ANEKTPOOTPULIATEIILHOCTA aTOMOB 3JIEMEHTOB YKAKHUTE, KaK
U3MEHSETCS CTeNeHb HOHHOCTH CcBs3U B coenunenusx HF, HCI, HBr, HJ?

PaccuuTaiite 3 pekTuBHBIEC 3apsabl ATOMOB BOJOPO/a U XJI0pa, 00pa3yroIUX KOBAJIEHTHYIO
TIOJIAPHYIO CBA3b, ECIHU dken MONEKYIbI HC1 pasen 3,4-10°%° Kor'm, a qnuna csasu H- C1 paBHa
1,2710%° m.

Kak  MOXHO 0OBSCHUTH, YTO AMMHUAK M TPUPTOPU a30Ta, UMEIOLINE OJAMHAKOBYIO MH-
paMHIANIbHYIO (POPMY M CO/IepIKaIlle aTOMBI 3JIEMEHTOB € IPUMEPHO OIMHAKOBBIM PazIMuUeM



10.

11.

12.

13.

14.

15.

16.

17.

18.

B SJICKTPOOTPUIATCIBHOCTH, CYHICCTBCHHO Pa3JINYarOTCs 110 BEJIMYUHEC JUITIOJIbHBIX MOMCHTOB!
i (NH3) = 0,49 « 10% Ki-m, p(NF3)=0,07-10%° K- m?

Kak coriacoBaTh MajIyro HOISPHOCTH cBsi3u B Mosiekyre CO (1 = 3,33 10! Kim) co
3HauuTeNbHbIM pazauureM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

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

HM. OOBSACHUTH pa3Iuyle TEMIIEPATYp IUIABICHUSI.

[Tpu nmepexome ot CsF k CsJ Temneparypa miaBaeHUs KPUCTAUIOB yMeHbIIaeTcss. OObSICHUTH
HaOJI01aeMBIN X0/1 M3MEHEHHSI TEMIIEPaTyphl IUIABICHUSI.

OOBsICHUTH HeycTOWYMBOCTD TUApokcuIoB Memu (1) u cepedpa (1).

OOBSICHHUTD C MMO3UIHIA MTPECTABICHUH O MOJIIPH3aLMU HOHOB MEHbIYI0 ycToiunBocTh AUCI3
B cpaBHeHUH ¢ AuCl.

K2CO3 mmaButcs ipu 890°C 6e3 paznoxenust, Ag2CO3 pasnaraercs yxe npu 220°C.
OOBACHUTD yKa3aHHOE pa3JIMyue.

BaCl> B BogHBIX pacTBOpax IUCCONMUPYET MOTHOCTHIO, @ HGCl moutn He mucconuupyer.
OOBbscHUTE ITO Pa3IUYUE B CBOWCTBAX COJIEH.

UTo Ha3bIBAIOT AOMOJHUTEIBHBIM MOJISIPU3ALMOHHBIM 3P dexkToM? OOBSICHUTH, KaK ero
HaJINYHE B COEANHEHUAX ng+ nemaet okcusr HQO Menee ycroitunBbiM, 4yem okcua ZnO, He-
CMOTps Ha OOJIBITUH palyCc HOHA PTYTH.

Kaxkoe coennnenne tepmudecku 6osee ycroitunso: a) PbCOsz u CaCOg, 6) HgCls u PbClas, B)
FeCls u NiCl3, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCOsa.

Tema: «JHepreruka U HANPaBJIEHHOCTh XUHMHYECKHUX MPOIECCOB)

1.
2.

Kaxkoii 3aKoH sIBJISIETCSI OCHOBHBIM 3aKOHOM TepMoxumMun? Jlaiite ero (opMyInpoBKY.
[Iepeunciure cneacTBus, BeITEKaOIIME U3 3akoHa ['ecca. i kakux onpeneneHuil OHH
HCIIOJIb3YIOTCSA B TEPMOXMMHUYECKUX pacyeTax?

Kakoii pyHKIueit cocTosHUS XapakTepru3yeTcsl TeHASHIUS CUCTEMBI K JJOCTUKEHHUIO TaK
HAa3bIBAEMOT'0 BEPOSITHOTO COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMalbHas Oecrops-
JIOYHOCTb pacipeieseHus: yacTul?

Kaxk n3meHsercst SHTpOIHUs CUCTEMBI C MTOBBIIIEHUEM TEMIIEPATYPbI, B PEAKLUIX CUHTE3a U
pa3noKeHus BELIECTB?

Kak Bausier Ha SHTPOMNUIO CHCTEMBbI 00pa30BaHKe ra3000pa3HbIX MPOIYKTOB?

KakuMu oJHOBpEMEHHO JIeHCTBYIOIIMMU (paKTOpaMu ONpeeNseTcs HalpaBlIeHHOCTh
XUMHUYECKOTO Iporiecca?

Uro nazeiBatoT sHepruent [ m66ca? Kakum o6pa3om nsMenenue 31oit Benuuunsl (AG)
YKa3bIBa€T Ha TEPMOAMHAMUYECKYIO BO3MOXHOCTb MJIM HEBO3MOKHOCTH CAMOITPOU3BOJIBHOTIO
npotekanus npouecca? Kakoe 3HaueHne AG onpenenser paBHOBECHOE COCTOSIHUE CUCTEMBI?
ITpu kakom cootHomennn AH u TAS: a) cucrema HaX0IUTCSl B paBHOBECHH, 0) XUMUYECKUI

IponeCC HAalpaBJICH B CTOPOHY 3K3OTepMI/I‘-IeCKOI71 niIn SHHOTepMquCKOﬁ peaKI_II/II/I?



9.

DHTATBNUIHBIM WK SHTPOIHUHBIM (JaKTOPOM OIPEAEIISAeTCS HApaBIeHUE XUMHYECKIX

peakuuii Ipu OY€Hb HU3KUX TemrepaTrypax?

10. Bo3MOXHO J11 CaMOTPOU3BOIBHOE MPOTEKAHUE MPSAMON PEAKLINH, €CIH IPH MOJIOKUTETHHOM

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

Tema: «CKOpOCTL XUMHYIECCKHUX pealclmﬁ. XuMHuuecKoe PAaBHOBECHE»

10.

Peaxmus uner no ypaBaenuto 4NHz +50,=4NO+6H20. Kak nu3amMeHuTCS CKOPOCTh pPEaKIHH,
€CJIM YBEJIMYUTH JaBjcHue B 2 paza?

Peakuust mexny Bemectsamu A u B Beipaxaetcs ypaHeHueM 2A+B=2C. HavanpHas
KOHIIeHTpamnus BemectBa A paBaa 0,3 Moub/11, a BemectBa B — 0,5 monw/n. KoncranTa ckopo-
ctu peaxuuu pasHa 0,8 1%/Mons’munt. PaccunTaiiTe HaYaTbHYIO CKOPOCTH MPAMOM PEaKIUK U
CKOPOCTh T10 UCTEUEHUHU HEKOTOPOTO BPEMEHH, KOTJIa KOHIIEHTpallus BeniecTsa A
ymenbInaercs Ha 0,1 MoJb.

Pasznoxenne N2O Ha MOBEPXHOCTH 30J10TA MTPU BBICOKUX TEMIIEPATypax MPOTEKAET IO
ypaBHeHuio: 2N2,0=2N,+0, KoHcTaHTa CKOPOCTH JAHHOM peaknuu pasHa 5-10™ n/MonsMun
npu 1173 K. Haganenas korteaTparus N2O 3,2 moue/n1. OnpeenuTe CKOPOCTh PeaKIHK TTPH
3aJIaHHOM TeMITepaType B HAYaJIbHBI MOMEHT M B TOT MOMEHT, KorJ1a paznoxurcs 25 % N2O.
Peaxmus unet mo ypaaeHuo 2NO+02=2N0O,. HauaibHbIe KOHIICHTPALUHN pearupyromnx
BemecTB O (MOJIB/): C(NO)=0,8; C(O2) =0,6. Kak nu3mMeHUTCS CKOPOCTH PEAKITUH, E€CITH
KOHIICHTPAIIUIO KUCIOPo/aa YBeMHIuTh 10 0,9 M0oJIb/J1, a KOHIICHTpAIHIo OKCcHia a3oTa 1o 1,2
MOJIb/T?

PaccuuTaiiTe KOHCTaHTY CKOPOCTHU pEaKLUH EPBOro MOpsAKa, YYUTHIBAs, UTO 3a 25 MUH
peakuus mpoxoaut Ha 25 %, T. €. mpopearupoBaa 4eTBepTas 4acTb BEILECTB.

KoHCTaHTa CKOPOCTH peakIiy MepBoro nopsaka pasHa 2,5-10° ¢, Kakoe xommuuectso
ocTaHeTcs HerpopearuposasiuM uepe3 10 u nocne Havana peakunn? HavanbHas KOHIEHTpa-
1us paBHa 1 Mob/I.

CKoJIbKO BpEMEHU HE0O0XO0IUMO Ul MPOXO0XKIAeHHs Ha 60 % peakuuu BTOPOro Mnopsijaka, eciu
pH ToH ke Temneparype 3a 20 Mun peakuus nporekaeT Ha 30%? HauanpHble KOHIIEHTpaLUU
HCXOJIHBIX BEILECTB OJAMHAKOBBI U PaBHbI 2 MOJIb/JI.

ITpu 393 K peakius 3akaHuuBaetcs 3a 18 MuH. YUepe3 CKOJIbKO BpEMEHU ATa PEaKIus
3akoHuMTcs pu 453 K, ecnu TemnepatypHbiit K03((GUIIMEHT CKOPOCTH peakMu paBeH 37
Omnpenenure TeMepaTypHbli KO3((GUIIMEHT CKOPOCTH PEAKIINH, €CIIU MPU MOHWKEHUN
TEMIIEPATYPBI, HAa 45° peakuus 3aMeUInIach B 25 pas.

KoHcTaHTBI CKOpOCTH peakiuu nepsoro nopsaxa npu 288 n 325 K cooTBETCTBEHHO paBHbI
2:10? u 0,38 ¢*. KakoBbl TeMmepaTypHblii Ko3QQHUIMEHT CKOPOCTH JTOM PeakIuy i KOHCTaHTa

CKOPOCTH 3TOH peakuuu npu temneparype 303 K?

Tema: «PacrBopsbl. Teopus 3JIeKTPOJIMTHYCCKON AUCCOLMALMID)



10.

Kakue BemecTBa Ha3bIBAIOT AMEKTPOIUTaMU? YeM OTINYAIOTCS MX BOJAHBIE PACTBOPHI OT
PacTBOPOB HEIIEKTPOIUTOB?

Yrto Ha3bIBAIOT M30TOHUYECKHM KO3 dunneHToM 1? KakoB ero (pM3nMuecKuii CMBICT U METOIbI
IKCIIEPUMEHTAIBHOTO onpeaeneHus? OT kakux GaKkTOpOB 3aBUCAT 3HAYCHUS 17

Kakue BeTMuMHBI SBIISIOTCS KOJIMYECTBEHHOHN XapaKTEPUCTHKOM MpoIecca dJIeKTPOIIn-
THYecKou nuccormanuu? Jlaiite ux onpezaenenus. Kakyro U3 HUX U MOYeMy Ha3bIBAIOT
MOCTOSTHHOM BEJIMUUHOMN ?

Ha kakwuie rpyIimsl yCIOBHO JENAT SJIEKTPOJIUTHI TI0 BEJIMYUHE CTETICHN MX TUCCOIHALINN?
[IpuBennTe mpuMepsl NPEACTaBUTEIEH 3TUX TPYIII.

Belmager a1 oca ok npu CIMBaHUK HachlmeHHbIX pacTBOpoB: SrClx u CaSOs; CaCly u SrS0O4?
B kakoii mocneoBaTeIbHOCTH TOIDKHBI BBIITAaTh OCA/IKH, €CIIH K PAaCTBOPAM, COJIEPIKAIIAM
nonsl: 1) Ca?*, Ba?*, Sr¥* u 2) CI, I, Br’, nocreneHHo NpHOaBIsTh: K IEPBOMY PACTBOP
Na>SOj4, a ko Bropomy pactBop AgNO3z?

Kakast u3 nByx coneit 6ombie pacTBopuMa 1 Bo ckoJIbKO pa3: CaSO4 nim BaSOs, BaCO3 nnm
SrCOg, Pblz wm PbCly?

Kakwe u3 coneli He TOABEPTaroTCs THAPOIIH3Y, H €CITU TTOBEPTatoTCsl, TO N0 KaKOMY THUITY:
K2S04, NazSe, BaS, RbNO3, ZnCh, K2SO03, KC103, HCOOK, NaC104, KBrO?

Jlnst kako#t coyiu pH pactBopa Oynet umethb 6ostbiiee 3HadeHre: NaNOs unu NaNOy,
CH3COOK uau CH3COONH4, KCIO nnu KCI1O3?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(aTOB, CYIb(PUTOB U CYIb()UIOB MIETOUHBIX

METaJJIOB M0 UX CIOCOOHOCTH K THIPOJIHU3Y.

Tema: «OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE P€AKIIMH U JJICKTPOXHMHYECCKHE MMPOLECCHD)

[TokaxuTe ycI0BHOCTh TEPMUHOB «IIPUHUMAET» U «OTIAET» NIEKTPOHBI IIPH OIIPEICIICHUH
(GyHKUUH OKMCIUTENS U BoccTaHOBUTENA. [loueMy Takasi yCIIOBHOCTh BO3MOKHA?

Uto Ha3bIBAIOT CONPSIKEHHOM OKUCIUTENBHO-BOCCTAHOBUTENILHON ApOH U CKOJIBKO UX
JIOJDKHO y4acTBOBATh B OKUCIMTEIbHO-BOCCTAHOBUTENBHOM peakuun? YeMy cCOOTBETCTBYET
Kaxgas u3 Hux?

UYTro Ha3bIBAIOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU KO3 duientamu? Kakue MeTo bl
CYIIECTBYIOT JuIsd UX onpeaeneHus? [lokaxxure CyIHOCTh KaXKJ0ro U 0OBSICHUTE, B KAKMX
cllyyasix ¥ 04eMy OJIMH U3 HUX MPeIOYTHTEIbHEE IPYTOTo.

MeHSI0TCSl WIIH OCTAIOTCSI MOCTOSTHHBIMHU 3apsi/l M aTOMHBIM COCTaB MOHOB, Y4aCTBYIOIIUX B
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3MoxkHO 1 peBpalieHre IpocToro HoHa B
OKCOAHHOH MJIM 00paTHBIi mporecc?

Ecnu xucnota, B3siTast B U30bITKE, y4aCTBYET B PEAKIIUU KaK OKUCIUTENb U1K BOCCTAHOBHUTEIb,
TO COBMAJAeT JIM JJIs Hee K0d(pPULIMEHT B MOJIEKYISIPHOM YPaBHEHUH PEAKLIUU C
OKHCIUTEIbHO-BOCCTAaHOBUTENBHBIM? Pa3bepure 3Tu citydan Ha mpUMepax B3aMMOACHCTBUS:

Meau ¢ pa30aBlIeHHON a30THOM KUCIOTOM, COJITHON KUCIIOTHI C IUXPOMAaTOM KaJusl.



10.

11.
12.

13.

14.

15.

16.

17.

OOBsICHUTE IPUYNHY PE3KOTO Pa3IHUUs OKUCIUTEILHO-BOCCTAHOBUTEIBLHBIX CBOMCTB ABYX
MetaioB 1 rpynnsl 11C, Haxoadmuxcs B 5-M nepuoze.

[TokaxxuTe BIUSHUE CPEABI HA TPOTEKAHNE OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU HA
MpUMEPe U3MEHEHUS OKUCIUTEIBPHON €eMKOCTH TIEPMaHTaHaT - HOHA.

Kakumu KucioTaMu MOXKHO TOJIb30BATHCS JJIs1 CO3/IaHUS CPEIIBI IIPH MPOBEIACHUN Red-Ox
peakuuii? [loueMy ¢ 3TOM 1EIBI0 IPUMEHSAIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCIOTY?
CriocoOCTBYeT JIM KUCJIas cpe/ia; a) OKUCIICHHIO KATHOHOB JI0 OKCOAHUOHOB; 0) OKHC-
JUTETHHOMY JACHUCTBUIO OKCOAHHOHOB?

Kakue okuCcIuTeIbHO-BOCCTAHOBUTEIILHBIC CHCTEMBI Ha3bIBAIOT I'E€TEPO- M TOMOTeHHBIMU? UTO
SIBJISICTCS TPUYMHOW BOSHHKHOBEHHUS CKauka MOTCHIIMAA B CHCTEMax IMepBoro Trra? Y naercs
JIM 9KCIIEPUMEHTAITFHO OTIPEIENIUTh €T0 a0COIIOTHOE 3HAYeHUE, OTHOCHTEIBHOE 3HAYCHHE?
Anexmponu3s. Koppozua memannoe.

W3 xakux mpoIieccoB ciaraeTcst 00Imast peakius IEKTPOXHMHYECKOTO PAa3JIOKEHHsI BeIecTBa?
YeMm oTamyaeTcst AIIEKTPOIIA3 BOJAHBIX PACTBOPOB AJIEKTPOJIUTOB OT AIIEKTPOIIH3A UX
pacmaBoB? Kakue HOHBI M MOJICKYJTBI, HAXOISIIMECS B BOJHBIX PACTBOPAX COJIEH MOTYT BOC-
CTaHABJIMBATHCS HA KaTOJIC M OKHUCIIATHCSA Ha aHoJie? Hanmummre ypaBHEHUS COOTBETCTBYIONTUX
peaKiui.

[Ipu xKakux yclIOBUSAX U U3 KaKHX COJIEH, BO3MOKHO, TMOTYYUTh C TIOMOIIIbIO 3JEKTPOIN3a
OJIHOBPEMEHHO I€JI0Yb U KUCIOTY?

Jaiite popmynupoBKy 3akoHOB Dapajes u uX MaTeMaTH4YeCKre BhIpakeHUs. UTO Ha3bIBaIOT
yucinoM Papanesa F? Uemy paBHa 3Ta BeMUMHA B KYJIOHaX U amIiep-dacax?

[Tpu snexrponuze pactBopoB AgNO3, CuSOs, BiCls, Haxoagmuxcs B MOCIeI0BaTEILHO
COEIMHEHHBIX AIEKTPOIM3EPAX, BHIACIUIOCH 5,41 cepeOpa. Halimute Maccy BbIICTUBIIMXCS
IIPH 3TOM MEJIU ¥ BUCMYTA.

OaMHAKOBO JIM OTHOIICHHUE K KOPPO3UH TEXHUYECKOTO U XUMHUYECKU YUCTOTO MeTaita? Yem
BBI3BIBAETCS KOPPO3Hs OOBIYHOM cTanmu?

Kakwue cyiecTByrOT crioco0bl 3alIUThl METAILIOB OT KOppo3uu? KpaTko H3JI0KUTE CYLTHOCTD

KaXXJ0Iro u3 Hux.

Tema: «KoMmiekcHbIe COCIUHCHMUA

Kakue COCAMHCHUA MOXHO OTHECTHU K KOMILJIEKCHBIM ?

HOHLBYHCL IOJIOXKCHHUAMU KOOpI[HHaHHOHHOﬁ TEOpUn BepHepa JaiTe OIPCACICHUA
CJICAYIOIIUM IIOHATHAM: a) KOMHHCKCOO6paSOBaTeJ'IL, 6) JIMTaH/bI, B) KOOPpANHATUOHHOC YUCIIO
KOMHJICKCOO6p&30BaTCJ'I${, F) BHYTPCHHSA U BHCIIHSAA C(I)epa KOMIIJICKCA.

Kak ONPCACIIAAOTCA 3apsaJ] KOMIIJICKCHOTO MOHA U CTCIICHb OKUCJICHUS
KOMHJ’ICKCOO6pa3OBaTCJ'I$I?

Kakas cBs3b MCXKIAY CTPOCHHUEM aTOMOB 3JICMCHTOB U UX CIIOCOOHOCTBIO K

KoMIuIekcooOpazoBanuio? [IpuBenuTe mpuMepbl THITMYHBIX KOMILIEKCOOOpa3oBaTeei.



5. llpuBenute npumMepbl TUIIMYHBIX JIUraHAoB. Kakue nuranapl Ha3bIBalOTCS MOHOJEHTATHBIMU U
KaKHe MOJUAECHTaTHBIMU?

6. Kakoe BiusHHE TOHDKHO OKA3bIBaTh HA 3HAYCHHE KOOPAMHAIIMOHHOTO YUCIIA YBEINUCHUE
paauyca u 3apsijia: a) KOMILIeKcooOpazoBaTes, 0) iuranioB? Kakium COOTHOIIIEHHEM ABYX
CHWJI, IEMCTBYIOIIMX MEX/ly LIEHTPAIbHBIM aTOMOM U JIMTaHJaMH U MEK]Ly CAMUMM JIMTaHIaMH,
ONpeeNsAeTCss KOOPAUHALUOHHOE YUCII0?

7. llpuBenute npuMepbl KOMIIJIEKCHBIX COEIMHEHUM:

1) ¢ KOMIUIEKCHBIM aHUOHOM,

2) C KOMIUIEKCHBIM KaTHOHOM,

3) SBJISIOUIMXCS HEDJICKTPOJIUTAMH.

[laliTe UM Ha3BaHHUE.

8. [aiite ompenenieHle U IPUBEANTE IPHUMEPH OCHOBHBIX TUTIOB KOMIUIEKCHBIX COEANHEHUH.

9. VxkaxwuTe OCHOBHBIE BUIBI N30MEPUH KOMIUIEKCHBIX coeuHeHnid. [IpuBenuTe mpumepsl.

10. Kaxk ¢ mo3u1uii MeTo/1a BaJICHTHBIX CBSI3€i OOBSICHUTH 00Opa30BaHKE CBA3ECH MEKIY
KOMILJIeKcooOpa3zoBareneM u uranaamu? Kakue opOuTanu eHTpaIbHOTO aTOMa MOTYT
OJIHOBPEMEHHO y4acTBOBaTh B 00pazoBaHuu cBszei? Uem 310 onpenensercs?

11. CocraBbTe KoopauHamoHHbie popmyisl cirenyromux coeauaeHnii: 2NH4Cl-PtCls, KoC204
-CuCz04, KCI-AuCl3, 2Ca(CN)2 ‘Fe(CN)2, (NH4)4Fe(SOa)s.

Ilpumepnutit Komniekm 3a0aHuil 011 KOHMPOJIbHBIX PAOOM no Oucyunune «Xumusa»

Tema: «OcHOBHBIE MOHATHS M 3aKOHBI XMMHH. OCHOBHBIE KJIaCChI HCOPraHu4eCKUuXx

COeIMHECHM I
Bapuant Nel
1. Omnpepennte 3KBUBAIEHTHI JJIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr.03, SOs.
2. I HeKoTOporo MeTaiia coeauusercs ¢ 8,89r 6poma u ¢ 1,78r cepbl. Haiinure SkBUBajIEeHTHBIC

Macchl Opoma u Me, 3Has1, YTO SKBUBaJICHTHas Macca cepbl 16,0r/MoJIb.

3. HanwumuTe ypaBHEHUs peakIfii, COOTBETCTBYIOIIMX CICIYIONICH CXeMe:
SiO+C Ca HCI 02 Ca3(P0O4)2
Cas(P04)21200°C A t°C B C D E
4, Hanummre rpaduyeckue Gpopmynsl coenunenunit u gaiite ux Hazanus: H2O2, SnO2, H3POy,

H2s20s3, (CUOH)2C03, NaH2AsOa.

5. Kaxoii 06beM Kuciopoa cieayer n06asuth k 1m3 Bosmyxa (21% O2), uto6hl cofepkanue B
HEM KHCJIOpOJia NOBBICKIIOCH 10 25%.

6. Omnpenenure GopMyily OTHOTO U3 KPUCTAIOTHAPATOB Cyb(ara HATPHsl, €CIIM ero Macca Ipu
MOJIHOM 00€3BOKMBAHUM yMEHbIINIACH Ha 47%.

7. Hanwumure hopmysibl cosieil, COOTBETCTBYIOIIUX CIICAYIONIMM JBOWHBIM oKcuaam: POz u
Pb304. HazoBure ux.

Bapuant No2
1. Omnpenenute 3KBUBAJICHTHBIE Macchl coenquHennii: Fe203, KH2PO4, Cr(OH)3, H2SiO:s.



2. Omnpenenure Maccy cepsl, 00pa3yrOIIEHCs IPU B3aUMOICHCTBUH CEPOBOIOPOIA KOJIHMUECTBOM
BeniecTBa 3kBuBasieHTa 0,0 1Mok ¢ 30bITKOM KOHIIeHTpHpoBaHHO HNO3

3. Hanumure ypaBHeHHs peakiyii, COOTBETCTBYIOLIUX CIEYIOLIEH CXEMeE:

Fe2(S04)z —P X1 —P FeClo —P» Xo —P Fez0s 4—X3 —P Fez(S04)3
4. CocraBbTe GopMyITbl (AMIIHPUIECKHE TPahUISCKUE) BCEX BOSMOXKHBIX COJIeH 00pa3oBaHHBIX
TUAPOKCUIOM MarHusl 1 XpOMOBOM KUCIOTOM. J[aliTe Ha3BaHUsS COJISIM.

5. K 50mit cmecu B 2-X okcugax yrieposa gooaswmm 100M1 kucaopoia v mogoxriv. B
pe3yibTaTe peakiuu oomuii 00beM ra3oB ymenbimwics Ha 10%. Bce 00beMbl ra30B H3MEPSUTUCh TIPU
OJIMHAKOBBIX ycioBUsIX. Onpenennre 00bEMHBINA COCTaB UCXOAHBINA CMECH.

6. [Tpu TepmudeckoM pasioxenun okcuaa mapranna (1V), B3sroro maccoit 0,435r, BeIISTHICS
KHCJIOPOJT U 00pazoBaiics Apyroit okcua Maprania maccoi 0,382r. KakoBa dopmyina sToro okcuaa’?

7. Urto Ha3pIBaIOT 3KBUBaJIEHTOM BellecTBa? [Ipu kakoM yclIOBHUM SKBUBAJIEHT UACHTUYEH CaMOil
qacTHUIle BemecTna?

Tema: «Ctpoenne atoma. [lepuoanyeckuii 3aKoH ¥ NepUOIHYECKAS] CHCTEMA XUMH-
yeckux dj1emMeHTOB /I.U. MenaeseeBa»

Bapuanrt Nel
1. UTo Ha3bIBAIOT MPUHIIUIIOM HEOTIPEAETIEHHOCTH U COOTHOIIEHUEM HEONPEAEICHHOCTH.
2. Jlst crkonbkux AO cymma n+1=8? EcTh 1 Takue opOouTain y 2JIeMEHTOB TIEPHOINIECKOM

CUCTEMBI? ATOMBI, KAKHX JIEMEHTOB UMEIOT HanOOJIbIIIEe 3HAYCHUE CYMMBI N+1?
3. Hanmmmte snekTpoHHO-Tpadmueckue popmyist: Cr, Cl+°, Te?2, Th.

4, Hammmure snexTponnbie GopMyIibl erie HeOTKPBITHIX 1eMeHTOB Nel108, Nol13 u ykaxure,
KaKoe MECTO OHM 3aiiMyT B MEPUOIUUECKOMN CHCTEME.

5. CKopOoCTh IBMKEHUS JIEKTPOHA 10 TIEpBOM 60pOBCKOit opouTe paBHa 2187 km/c. Ecnu
MOTPEIIHOCTH B ONPEACTICHUN CKOPOCTH paBHa 1 kM/c, TO KaKoil OyJeT Mpu 3TOM MOTPEUIHOCTh B
onpezeneHuu KoopauHatel? CpaBHUTE €€ cO 3HAUCHHUEM pajinyca OpOUTHL.

6. [losicauTe IIPUYINHY pa3jinius B BCJIIMYNHAX HOHHBIX paJInyCOB JIS1 N303JICKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg?*); 0,57(AlR*)

7. OO0mbsicHUTE 0c000 HU3KYIO YCTOHYHMBOCTb COEJUHEHUH P-31€MEHTOB 6-Tiepuo/ia B BbICLICH
C.0O.

Bapunant No2
1. [IpuMeHNMO 11 IOHSTHE TPAEKTOPUH JBUKEHHS K MUKpodacTULaM? YeM 3To onpeaenseTcs u

KaKoe IOHATHE €TO 3aMCHSICT?

2. VKkaxkute 3Ha4YeHUE KBAHTOBBIX YMCEN JJIs1 BHEUTHUX JIEKTPOHOB B aTOMAX 3JIEMEHTOB C
nopsAKoBbIM HOMepoM 11, 14, 20, 23, 33.

3. Hanummure >ekTponHo-rpaduyeckue Gopmyist: Pd, Zr*?, S2,

4, Ha ocHoBanuu Y4C€HHA O CTPOCHUHN aTOMa O6’B$ICHI/IT6, nmoyemy BHCPFCTH‘{CCKI/Iﬁ S- MOAYPOBCHb
BKJIFOYAC€T OJHY 0p61/ITaJ'IB, p-IOAYpOBCHB - TPH, d-HOI[ypOBCHL - naTh U f- MNOAYPOBCHDB - CCMb.
YKaXuTe max 4ucio 9JICKTPOHOB HA 3TUX MMOAYPOBHAX.

5. Yemy paBHa feOpoiineBckas JIMHA BOJIHBI 2IEKTPOHA, ABUKYIIETOCs O CKOPOCThIO: a) 6-10°



Mm/c; 0) 2187 km/c?



6. DHeprus MOHU3AIMH MTPH TIOCIIET0BATEIIHFHOM OTPBIBE AJIEKTPOHA OT aTOMOB Mg COCTaBIseT:
E1=733, E>=1447 u E3=7718 xJI>x/mMo1b. UeM 00BSICHUTH pe3Kkoe Bo3pacTanue Ez?

7. Kakyo cTpykTypy 10J5K€H UMETh BOCbMOM neproA? [1oBTOpsET Jin OH MOIHOCTBIO CEABMOM
nepuo?

Tema: «XnMunueckas CBA3bL»

Bapuanr Nel
1. Uem 00BsCHUTH HEBO3MOKHOCTH 0Opa3oBanus 100% MOHHOM CBSA3U U YEMY PUMEPHO paBHA

JI0JISI KOBAJICHTHOCTH B Han00Jiee MOHHBIX OMHAPHBIX COCTUHECHUSX?

2. YCTaHOBUTE MPOCTPAHCTBEHHYIO CTPYKTYPY CISAYIONTUX MOJICKYJSI M HOHOB, OIIPE/ICITAB
opOUTAIN TICHTPATBHOTO aToMa U ux Tun ruopuam3auu: NF3, NO2', PHs3, PO,

3. Kak oykHBI MEHSATHCS 3HaUEHHE MOMEHTOB Junofieil Mmojekyna B pany: a) CIF-Bri-1F; 6) NHs-
PH3-AsH3?

4. TTonspru3yeMocTh Kakoro 13 HOHOB Gombire: F mmw Br', S wmm Te?, CI wmn I? O6bsacHnTe
MPUYHHY.

5. Tror. anst NaF=997°C, MgF2=1398°C, AlF3=1040°C, SiF4=-90°C, PFs=-94°C, SF¢=-56°C.
OOBICHUTD HAOMIOaEM YO 3aBUCUMOCTh. OOBICHUTH pe3koe pasziaudue Trut. AlFs u SiFs cuntast, uto
MOJISIPHOCTD CBSI3M paBHOMEpHO ymeHbInaercst oT NaF k SFe.

6. YeM 00BSICHATE 3HAUUTENLHO OoJiee BhIcOKMe T1ul. 1 TK. BOIBI U INIABUKOBON KUCJIOTEI IO
CPaBHEHHUIO C TEMH, KOTOPbIE JIOJDKHBI COOTBETCTBOBATh MX MOJISIPHBIM Maccam?

7. DNEeKTPUYECKUA MOMEHT JUMOJII MOJIeKYyIbl H2S paBen

0,31-102°Knm, a H2Se-0,08-02°Ki-m. Onpenenute, Kak OTHOCATCS JUTHHBI JUIONEH 00enx
MOJIEKYJI.
Bapuant No2
1. [Touemy pu HAJIMYKHU OJTHOM CBSI3U MEXKTY aTOMaMH OHA MOKET OBITh TOJIBKO O- CBsA3b10? [1pu

KaKHX YCIIOBUSIX 00paszyeTcs m- U 0-CBsI3u?

2. CkoubKo cBsi3ell y atoma cepbl B MoJiekyiie SO2Clz, y yrinepona B mosekyne COClp; kak 310
corjacyercs ¢ TUIIOM TuOpuan3auu?

3. Kaxkast Mmosiexyia moxert cymiectBoBath u nodemy? CIFz, FCls, Brls, IBrs,

4. Kak u3mensiercs noisipusyroliee 1eiCTBUE HOHOB S-3JIEMEHTOB BTOPOii rpymmsl ot Mg k Ba u
MOYEeMY 5TO MPUBOAUT K MOBBILICHUIO TEPMUYECKON YCTOMYUBOCTH UX KapOOHATOB B TOH e
MOCJIEIOBATENbHOCTU?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTE PUUUHBI H3MEHEHHSI 3TOM
BEJIUYNHEL.

6. Kakoe coenunenue 6osiee repmudecku yeroitunso? PDCO3 mmu CaCO3z; PbCls wu PhBra.

7. PaccuuTaiite a3¢dextuBHbIii paguyc nona Na B kpucramie NaF, eciau KOHCTaHTa peIeTKH ero
pasHa 2,31-10° M, paguyc nona F pasen 1,33:10% m.

Tema: «CkopocTh XMMHYECKHX peaknuil. XuUMH4YeCKOe paBHOBecHe. JHepreTuka u
HANPABJICHHOCTh XUMHYECKHX MPOLIECCOB)

Bapuant Nel
1 Jluxpomar aMMOHUS IIPU HarPEBAHUU PA3JIaraeTcs M0 PEeaKIyu:



(NH4)2Cr207(1)=N21(1) + 4H20(1) +Cr203(t) AH° X p = -503 k/Ix
CKOJBbKO HEPTHH BBLICTIIOCH TIPU PA3JIOKEHUH HEKOTOPOU OPIIUU AUXPOMATa aMMO -
HUsI, €CIIK Macca TBepAOoro octarka Ha 10r MeHbIIe MacChl UCXOIHOTO BEIIECTBA.
2. Ouranbnus oopazoBanusi HoO2(T) u3 mpocTeix BemiecTB paBHa - 136,1 k/Ik/MOIb, SHTATBITUS

JMCCOLIMAITMY Ta3000pa3HbIX BOJIOPOA U KUCIOPOIa COOTBETCTBEHHO paBHBI 432, 490 kJ{»/MOITb.
Boruncnure 3uepruto cBssu O-H B nepokcuzie Bogoposa, NpuHsB 3Hepruto cBsizu O-O paBHOII -
138,07 xJI»x/M0Ib.

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

4. [Tpu Temmeparype 100°C ckopocTb ofHO# peaknuy B 2 pa3za 00JIbIe CKOPOCTH BTOPOH.
TemnepatypHblil KO3 (UIUMEHT CKOPOCTH NIEPBON peaKkIUu paBeH - 2, BTopoi - 4. [1pu kakoi
TeMIIepaType CKOPOCTH 00eUX PeaKIfil BBIpaBHUBAIOTCS ?

5. Kak u3MeHUTCs TaBJIeHrE B CUCTEME TiepBOHaYaIIbHO coaepxkareid HBr u O, eciu kK MOMEHTY
HacTyruieHus paBHoBecusi: 4HBr(r) + O2(r) = 2H20(r) + 2Brz(r)  mpopearuposaino 10% ucxogHoro
KOJIMYECTBA KUCIIOPO/Ia, a paBHOBEeCHBIC KoHIIeHTparuu [HBr]=0,6 mons/m; [02]=0,36 monb/n?

6. Bo CKOJIBKO pa3 clie[lyeT YBEINUUTh KOHLEHTPAIHIO BelecTsa B2 B cucreMe:
2A2( 1) + Ba(r) =2A2B(T)

UToOBI TTpU YMEHBITIEHUN KOHIIEHTpAIMH BemecTBa Az B 4 paza CKOPOCTh MPSIMON peak-
MY He N3MEHMIIach?

7. Jlns mHexoropoit peakunu AG>0. Kakue 13 NpuBENEHHBIX YTBEPKICHUN ITPaBUIIbHBI:
a) K >1; 0) k<1; B) B paBHOBECHOM CMECH NMPE00OJIaaI0T MPOTYKThI PEAKIUH; T') B
PaBHOBECHOM cMecH MpeoOIaaroT UCXOIHbIC BElecTBa?
Bapuant Ne2
1. [Ipu BoccTanoBnenun 80T okcua xenesa(3) amomuaneM Beiaenutcs 426,3 k/[x tera. [Tpu

cropanuu 5,4 r METAJLIMYECKOro amtoMuHuA Beiaenurces 167,3 x/[x Ttenna. Ha ocHoBaHumM 3THX
JAHHBIX, UCIIOJIB3YS 3aKOH [ ecca, BeIaucIuTe 3HepreTudeckuii 3¢ ekt npu oOpa3zoBanuu 1 MoJb
okcupa xene3a(3).

2. AH®5p MgO(k) u CO2(r) cootBeTcTBeHHO paBHa- 601,8 1 -393,5 k/[x/mMonb. Temnora
pasznoxenuss MgCosz na MgO u CO, JIH=100,7 xI>x/mMoib. Micriosib3yst 5TH JaHHBIC, HAWIUTE TEIJIOTY
ob6pazoBanust MgCQO3 U3 371€MEHTOB.

4. Boruncnuth TemnepaTypHbiit KOAGGUIIUEHT CKOPOCTH PeaKIUU, €ClIi KOHCTaHTa CKOPOCTH €€
npu 100°C cocrasnser 6-107, a mpu 150°C -7,2-1072,

5. Jis Toro yToOBI yBeNMUYUTH B 216 1 256 pa3 ckopocTh peakuuu cuHTe3a NHs, Bo ckoibko pas
HAJIO TIOBBICUTH B IIEPBOM Cllydae KOHIEHTpanuto Ho, a Bo BropoMm gaBnenue? Kak usmeHuTcs
CKOPOCTh peaklliy Mpu yBenudeHuu aasienus 10 paz?

6. Cucrema C(rpadut) +CO2(r) =2CO(r) AH°® =172,5 xJlx

Haxonutcst B paBHOBecuH. YKa3zaTh: a) Kak u3MeHutcs cojaepxxkanue CO B cucteme mnpu
MOBBIIIEHUH t U TIpU Hen3MeHHOM JaBieHuu? C yBelMYeHUEM JaBJICHUS MPU HEU3MEHHOU
temneparype? 6) I3MeHUTCs Jin K p TIPH MOBBIIIEHUHU O0IIero AaBieHus: U Heu3MeHHou t? [Tpu
yBenuueHud t? [Ipu BBeeHnn B cuctemy katanuzatopa? OTBeT 000CHOBATH.

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

YCTaHOBUTH MPHU CIEAYIONUX KOHIEHTpauusx: (A) = 6mons/n, (B) = 2mons/n, (C) =
4monn/n, () = 3mons/n. B paBHOBecHyto cuctemy no6aBuiu 4 monb/n BemiectBa B. Bei-
YHUCIUTh HOBBIE PABHOBECHBIE KOHIIEHTPAIMH BEIIECTB.



Tema: «PactBopbl. Teopus 3J1eKTPOIUTHYECKOH M CCOLM AN

Bapuant Nel
1. PactBop conxepxur 0,1momnb CaClz u 0,1moas AlCI3 B 211 pactBopa. KakoBa MosisipHast

koHueHtpanus nona Cl” B pactBope?

2. pH 1-10° H pacTBopa c1a60r0 0JHOKHCIOTHOTO OCHOBAHMS paBeH 9. BeIuncInTe KOHCTAHTY
JHCCOILMALNY OCHOBAHMUSL.

3. YkaszaTp, HE IPOU3BOJS BBIYHUCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEW paBHOW KOH-
ueHTpauuu pH 6ombiue win mensiie. OTBET 000CHYHTE UCXO0/1s U3 3aKOHOMEPHOCTH U3MEHEHMUSI
KHCIIOTHO-OCHOBHBIX cBOMCTB AtekTposuToB: KoSe u KoTe; NasPOs u NagHPOa.

4. Haiinure ctenens ruiposnsa cosel ¥ 3HaueHue pH U uX pacTBOPOB KOHIIEHTPALUU

0.1momb/nm: NH4Br, KCIO, HCOONa.
5. ITPAg>Cr,07 , npu 25°C pasro 2-107 . Beimanaer i ocanok AgoCroO7 mpu cMelIMBaHuH
paBHbIx 006eMOB 0,05 pactBopoB AGNO3 11 K2Cr207? CreneHpb Aucconnaiy STHX AIEKTPOIUTOB
paBHa 90%.

6. Boruucnuts a v (H+) B 0,3M pactBope ykcycnoit kucnotsl (K=1,8-107°). Kakue 3naueHns
MIPUMYT 3TH BEIMYUHBI 1T0cIe o0aBieHus K 11 pactBopa kucioTsl 0,2moms CH3COONa?
Koadpunment akrusaoctu nonos flCH3COO") =0,7.

7. Cpasuuts pactBopumocts POCl> u Pbl,, Be(OH)2u Ca(OH)2. OtBeT 060CHYiTE HCXOAS U3
MOJISIPU3AIIMOHHBIX MTPEICTABICHHIA.

Bapuant Ne2
1. PactBop comepxkut 0,1mob - sxkBuBaneHTOB (NH2)3PO4 B 200Mi1 pacTtBopa. KakoBa MossipHast

KOHIeHTpanus noHos NH4* B pactsope?
2. Brrunciure pH 0,001H pacTtBOpa cepHOIl KUCTIOTHI.

3. VYka3arb, He IPOU3BO/IS BBIYUCIICHUH, B KAKOM M3 PACTBOPOB JBYX COJICH paBHOM KOH-
neHTpanuu pH 6osbiie wim MeHbine. OTBET 000CHYHTE UCXOJIS U3 3aKOHOMEPHOCTH H3MCHCHHS
KHCJIOTHO-OCHOBHBIX CBOHCTB 3j1ekTposuToB: NaHCO3 u NaxClOs; NaClos u NaClO.

4. Kakue BeTMuuHBI SIBJISIOTCS KOJMYECTBEHHON XapaKTepUCTUKOM MpoIiecca dJIEKTPOTH-
THYeckoi nucconnanuu? Jlaite ux onpenenenue. Kakyro u3 HUX U oyeMy Ha3bIBAIOT MMOCTOSHHOMN
BEJIMYUHOMN?

5. Haiinmure crenens ruapoan3a NalOs u NalO B pactBopax konreHTpamuu 0,1 Moins/n. 13
MOJIy4YEHHBIX JIAaHHBIX ClIETaiTe BHIBOJ O CPABHUTEIHHOM CUJIE KHCIOT, 00pa30BaBIINX STH COJIH.
Kn(HIO3)=1.6 107 ; Kn(HIO)=2.3- 1071,

6. Brimanaer mu BaSO4 npu no6GaBieHuu pacTBopa cepHOM KUCIOTh 00beMoM 100MI1 rpu
koHIeHTpauuu 0,2Moiis/11. K pactBopy BaClz Toro sxe o0bemMa, e MoJisipHasi KOHLIEHTPAIUs
SKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Mouib/1.? Byaer iu 106aBIeHHOE KOIMYECTBO CEPHOI KMCIOTHI
SKBUBAJIEHTHBIM HJIM U30BITOUHBIM?

7. Ckonbko Monb NH4Cl cienyet no6asuts x 11 0,1M pactsopa NH4OH(K=1,8-107°) ans Toro,
uT00bI KOHIeHTpanust nonoB OH™ crasa uucnento pasua Kn? Vemosro npumem fiNH")=1,

Tema: «OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIMU 1 3JICKTPOXUMHUYECCKHE MMPOLECChD»

Bapunant Nel



1. 3aKOHYHTBH COCTABICHHE YPABHEHUS PEaKIMH U NOJ00paTh KOAPPHUIUEHTH IPOCTEHIINM
criocobom: SO2+H3AsO4+H2,0—H3ASOs+...

2. Hanummure ypaBHEHUs peakiuii 1 moao0paTh KOIPOUIMEHTHI 3JIEKTPOHHO-UOHHBIM METOIOM:
MnSO4+(NH4)2S208+H20—HMnO4+...; H,02+CaOCl—

3. CocTaBHUTH B MOJIEKYIApHOI opme ypasrenue peakuun: [Fe(CN)s]> +H20,—[Fe(CN)6]4+0;

4. Uemy paBHA MOJIIpHAs Macca SKBUBAJICHTA TIEpMaHTaHATa KaJIUs KaK OKUCIUTEIS, €CIIH 3TO
BEIIIECTBO B MMPOIECCE PEAKIIMK BOCCTaHABIMBACTCS: a) 10 cynbdara maprania (I1) 6) mo muokcuaa
Maprasiia B) 1o manranara kanus KoMnO4?

5. Byner nu pabotath raJpBaHUYECKHM 3JIEMEHT, COCTOSIIEN U3 BOJAOPOIHBIX SJIEKTPOIOB,
norpyxeHHsIX B 1 u 0,11 pactBopst KOH nipu 25°C, ecnm kaxkymiasi CTETIEHb AUCCONMAIIIH PACTBOPOB
KOH cootBerctBenHo paBusl 77 u 91%7?

6. TanbBannueckuii IeMEHT

(-)2Cr/2Cr3+ | H2SO4 | (Pb) 3H2/6H" (+)
oOpa3oBaBIIeiicss MPU KOPPO3UU XPOMa, OMASTHHOTO CO CBHHIIOM, Ja€T TOK CUJION 6A.
Kakas Macca xpoMa OKHUCIHUTCSI M CKOJIBKO JIUTPOB BOJOPOJA BBIAEIUTCS 32 55¢ paboThl 3TOrO
JJIeMeHTa?
Bapuanrt Ne2
1. 3aKOHUYUTH COCTaBJICHHUE YPAaBHEHUS PEAKINU U o00paTh K03(PPUIMEHTHI MPOCTEUITIM

criocobom: HoSO4+KI+KCIO3—KCl+L...

2. HanummuTe ypaBHEHHs peakiuii ¥ 0100paTh KOd()(PHUIMEHTHI 3IEKTPOHHO-HOHHBIM METOIOM:
H2SO4+H2S+KMnO4—S+...; HNO3+FeS,—

3. CocraBuTh B MOJIEKYJIsIpHOH hopme ypaBHeHHE peakiuu: NoHs+1o—No+I

4, Kakyro maccy amroMuHUs MOKHO OKUCTUTH ¢ moMotbio 0,11 0,258 Ko2CroO7 mo peakuun
Al+K;Cr207+H2S04— Al (SO4)3+Cr2(SO4)3+K2S04+H0.

5, DJ1C ranpBannueckoi nenu (-)Ag/AgNOs 0,0051  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Omnpenenute KOHUEHTPALUIO HMEKTPOINUTA IPU MOJIOKUTEITHHOM
ANEKTPOJIe, ecii K03 GUIIMEHTH aKTUBHOCTH HOHa cepedpa B pactBopax AGNOs3 npu oTpuniareabHOM
Y MOJIOKUTEIBLHOM 3JIeKTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe ranbBaHUYECKOTO HJIEMEHTa

(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H20, 30 (+)

oOpa3oBaBlLIerocs Npyu KOPPO3UHU aIFOMUHMS, KOTOPBIM HAXOJUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpPOMOBOM KaTojie BoccTtaHoBuiIoch 0,034 kuciaopoaa.

Omnpenennre, HACKOJBKO YMEHBUIWJIACH IIPU 9TOM Macca aJlOMHUHHUEBOIO 3JIEKTpoJa U
4YeMy paBHa CHJIa TOKA, IPOTEKIIETO 110 BHEIIHEN LIENH ralbBaHUYECKOTO DJIEMEHTA.

Tema: «KomIiekcHbIe COeAMHEHUSD)

Bapunant Nel
1. HasBats komiuiekcHbie coemuHenus: Ba[Cu(C204)2], [Co(NHS3)2(en)(Cl2)]ClI, [PtCI2][AuCls].

2. Hanwucates ¢popmynsl: a) rerpaitononnaar(ll) nnausa’); 6) xnopun OpomaterpaaMMu-
HakBaxpoma(lll); B) TppaMMHHXIOPOJMHUTPOKOOANIBT.

3. MoskHo nu ocaauth HoHbl Ni*+ u3 pactsopa K2[Ni(CN)4] o6semom 11 u C=0,1 mons/mutp,

coznepsxaiero 0,2 Moms KCN(a=80%), ecu 106auth 10™momb cynbsguaa amvonus? Ipu kakoit Mt

KOHIIEHTpALMH CyIbpuIa aMMOHHS HauHeT BhImagaTh ocanok? (ITP(NiS)=2-10"28).



4. Ompenenure TUN THOPUAM3ALUK B CICAYIOIIMX KOMILUIGKCAaX, a TaK JK€ H300pasutre ux
reomerpudeckyto popmyiy: [AuCls] ; [PtCls]” .Uemy paBHBI UX MarHUTHBIC MOMEHTBI?

S. JInst ocakaeHusl XJIOPHI-MOHOB, COCTABJISIOIINX BHEIITHIOK c()epy KOMILICKCHOTO COCAMHEHHS,
u3 100mm 0,02m pactBopa coequuenus: CrClz-5H>0 norpedoBanocs 20Mmn

0,2m pactBopa AgNQOs. [To pe3ynpTaTam 3TOTO OIBITa COCTABHTE KOOPIMHAIIMOHHYIO (hopMyTy
COCJIMHEHUS U HA30BHUTE €TO0.
Bapuant Ne2
1. HasBatb xomruiekcHbie coemuaenus: Na2[Zn(OH)4], [Ni(H20)6](NO03)2, [Co(En)3(NO3)s].

2. Hammcate Qopmynsr: a) ammuanentanunaHodeppar(Il) watpus; 0) aurumpokcorerpa-
xyoporutaruHat (IV) ammonus.

3. K 0,2m NiSOs no6aumu paBHblii 066eM 2M NHs, Berauciuts [Ni]>+, ecnm cumrats 4to B
pacTBope obpasyercs komruiekcHbIi noH [Ni(NHs)s]?+.

4. B xommnekcax [Co(NO2)e]* u [Ni(CNS)e]* nuranasl o6nagaror cuinbHbIM mojieM. CocTaBbTe
SHEPTEeTUUECKYI0 CXeMy oOpa3zoBaHus cBsizeil (MeToa BC) B 3TUX KOMIUIEKCAX U YKKUTE MarHUTHBIC
CBOMCTBa KOMIUIEKCOB.

5. Onpenenute KoopauHanuonHoe yncio (x): [Fe''Fx]%2; [Fe''Clx] 2.

Kpumepuu oyenxku omeema cmyoenma npu blnoJaHeHUU KORMPOIAbHOI padomol

Ouenka TpeOoBaHMs K 3HAHUAM
OTJIIMYHO NPUBE/ICHB TOJTHBIC TPAaBWIBHBIE PEIICHUS, OTBETHI TPAMOTHO
apryMEHTHPOBaHBI
XOPOIIIO JOITYIICHBI He3HAYUTEIBHBIC MMOTPEITHOCTH TIPU OTBETaX Ha BOIPOCHI,
apryMeHTanus ObUIa He TIOJTHOM
yIIOBIICTBOPUTEI B OTBETaX Ha HEKOTOPBIC BOTIPOCHI JIOMYIIEHBI IPyObIe OMTHOKH, YaCTh
BHO BBIBOJIOB HE apI'YMEHTHPOBaHA WJIM apryMEHTHPOBaHA HEPABUIILHO
HEYJIOBJIETBOPUT otBeThl Ha 50 wu Oosee % BOMPOCOB OMIMOOYHBI, OOJBITMHCTBO
€JIHO BBIBOJIOB HE apTyMEHTUPOBAHBI WA apTYMEHTHUPOBAHbBI HEIPABHUIILHO

Ilpumepnvle sapuanmaol mecmogvix 3a0aHull

Tema: «OcHOBHBIE NOHATHSA U 3aKOHbI XHMUH. DKBHBAJICHT)
Bapuant Ne 1
1. ®dakrop 3KBUBAJIEHTHOCTH COJIU

1) 1/ocHOBHOCTH

2) 1/4nciio KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/KUCIOTHOCTH

4)1/ducio aToMOB dIIEMEHTa * BaJICHTHOCTD DJIEMEHTA

2. CDaKTOp OKBHUBAJICHTHOCTH OCHOBAHUA

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/KHCAOTHOCTH

4) 1/uucno aTOMOB 3JIEMEHTa * BaJICHTHOCTb AJIEMEHTA




3. TlmoTHOCTH rasa no renuo paBHa 11, MIOTHOCTH ra3a 1Mo HEOHYy
1) 2,2 2)1,1 3) 20 4) 44
4. Tlpu cropanuu 4*10° xr yrnepona uncno monekyn CO2 paBHO

1) 2*10% 2) 2*10% 3) 2*10%2 4)2*1023
5. DKBUBAJICHT UCXOIHBIX BEIIECTB B PEAKIINHI

H2C204 + Ca(0H)2 = CaC204 + H.0

1) 1/2, 112 2)1, 1/2 3)1/2,1 41,1
6. OOmnem (B 1), 3aauMaeMsbIit 5,25 r azota npu26°C u nanenun 98,9 xlla # # #

7. MaccoBbie JJ0JIU TaJIOTeHA B TaJIOTCHHIE METAJIIA M KUCJIOPO/a B €r0 OKCHJIe COOTBETCTBECHHO
paBHbI 68,35% u 15,4%. Ha3Banue ranorena # # #

8. Bpom maccoii 0,4586 r BerTecHsieT u3 pactBopa Kl iiox maccoii 0,7280 r, koTOpHBIN B3auMo-
nercTByeT ¢ MmetaiioM maccoit 0,5935 r. MonsipHast Macca SKBUBaJeHTa METaJlia B T/MOJIb

9. IlwmHK pearupyet ¢ U30BITKOM BOJIbI B meniouHO# cpene (NaOH) ¢ oOpasoBanuem 5,6 i1 raza
(H.y.). DKBUBaJIEHTHOE KOJIMYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
1. ®akTop PKBUBAICHTHOCTH KHUCIIOTHI

1) 1/KMCAOTHOCTH
2) 1/0CHOBHOCTH
3) 1/umciio aTOMOB 3JIeMEHTa * BaJIEHTHOCTH SJIEMEHTA
4) 1/4rcia0 KaTHOHOB * BaJIEHTHOCTH KATHOHOB
2. ®axTOop SKBUBAJICHTHOCTH OKCHJIA
1) 1/aucno KaTHOHOB * BaJIECHTHOCTh KAaTHOHOB
2) 1/0CHOBHOCTH
3) 1/umciio aTOMOB 3yIeMeHTa * BaJICHTHOCTH DJIEMCHTA
4) 1/KuCIOTHOCTD
3. Macca (B rpammax) 0,25 Mob OKCHIA TUTHUS
1)5,752) 6,2 3)7,5 4)9,25
4. 4: KomudecTBo BerecTBa (MoJIb), coaepskaiieecs B 37,6 r uurpara meau (1)
1) 0,3 2) 3,353)0,2 4) 5
5. OauH MOJIb BOJIBI IIPH H.y. 3aHUMAET 00bEM
1) 18 M 2) 118 n 3)22,4n 4) 22,4 mn
[TnoTHOCTB Ta3a mo Bo3ayxy paBHa 1,17, MonekysipHas Macca rasa
Macca (B rpammax) Hatpus B 35,1 T XJIopua HaTpHs paBHA
Ha neitrpamuzanuio 3 r H3AsO4 uzpacxomoBanocs 2,366 r KOH. OCHOBHOCTB KHUCIIOTHI
N3 48,15 r okcuia MeTaiia MOXHO noayduTh 88,65 r ero Hutparta. MossipHast Macca

©oo N

OKBHUBAJICHTA ABYXBAJICHTHOT'O MCTAJlJIA B I/MOJIb

Tema: «OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTHHECHU I
Bapuant Nel
1. dopmyna kpuctamuioruapata cyibdara HaTpHsL, Macca KOTOPOTO MPH 00E3BOKUBAHUN

yMeHblInnIachk Ha 47%

1) Na;SO4 * 2H20  2) NapSO4 * 7H20
3) NaxS0; * sH,0 4) NaxSO4 * 6H.0

2. KapOonar kanus pearupyeT B pacTBOpE C BellecTBaMU Habopa



1)
2)
3)
4)

1) CO2, SO2, H3PO4 2) CO, KOH, HC1
3) BaCl1z, HNO3, Rb2SOs  4) KHSO4, NaOH, SO3

OnHOBpEMEHHO HE MOTYT HaXOUTCsl B pacTBOpE BelllecTBa Habopa

1)NazSO4 u HC1 2) NaOH u H2SO04
3) NaCl u H,SOs  4) NaOH u K2SOx

OaHOBpEMEHHO B PACTBOPE MOTYT HAXOAUTCS HOHBI

1) Ni?*, K*, SO4%, I 2) Pb?*, S%, CH3COO; Ba?*
3) NHs*, PO4*, Ca?*, F  4) A1¥, Fe**, COs%, Br

Y CcTaHOBUTH COOTBETCTBHE MCXKY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kucnoTa A: B3aMMOJEHCTBUE C COJSIMU MEIH C 00pa30BaHUEM OCAIKa

2: runpokcun Hatpus b: B3anMoieiicTBre ¢ cossiMu O6apust ¢ 00pa3oBaHHEM OCaKa

3: consiHas kucioTa B: B3auMopelicTBHE ¢ cepoil MpH HArpeBaHUU

4: cynbdat anroMUHUS I': B3auMosielicTBUE C LIMHKOM C 00pa30BaHUEM BOAOPOIA

KonnuecTtBo BO3MOKHBIX coicit oopazoBanHbix H3S04 1 Al(OH)
1) 4 2) 1 3) 2 4) 3 5)5

Bapuant Ne 2

IMuapun omHOBazeHTHOTO MeTayia coaepxkuT 12,5% Bomopoaa mo Macce.
1) cepebpo  2) Harpwmii 3) nuTHii 4)301510TO

Jlmokcua yriiepoia MOKET pearupoBarh ¢ BellecTBaMu Habopa

1) Ca0, (NH4)2C03 pactBop, HNO3 2) Na.C0s3 pactBop, Mg, C (xokc)
3) KOH, H2S04, pactBop BaCl> 4) CuS04, NH3, NaOH
OMHOBpPEMEHHO HE MOTYT HaXOJMTCsl B pAaCTBOPE BEIIECTBA HAOOpa

1) BaCl u NaNOs ~ 2) BaCl. u NaBr

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

Kuciyro cop MOXHO MOJTYYHUTH B BOJHOHM CpeJie MPH B3aMMOICHCTBUH
1) LiOH u HBr 2)CsOH u P20s

3) Mg(0H)2 1 HCOOH 4) AlOH)3 u N2Os

OHOBPEMEHHO B PACTBOPE MOT'YT HAaXOJAUTCSI HOHBI

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

2) Ag*, Ca?*, Br, NOs"
3) Zn?* ,NHs", OH", I
4) Cu?*, AP, CI, SO

YCTaHOBUTH COOTBETCTBHUE MECKAY BCIICCTBOM U CII0COOOM €ro pacCro3HaHus:

1: yrnekucnslii ra3  A: BO3ropaHue TIEIOIIen JTydnHbl

aMMMaK b: Bozropanue ¢ xapakTepHbIM 3BYKOM
KHCIIOPOZ, B: nomyTHEHNE U3BECTKOBOM BOIbI
BOJIOPOJ I': u3MeHeHune OKpacKy BIaKHOW MHIAMKATOPHOM OyMaskKu

YCTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOICTBaMU:

1) a3oTHas KKCI0Ta A: B3aUMO/ICHICTBHE C COJISIMU MM C 00pa30BaHUEM OCaIKa
2) ruapokcuaHaTpus —b: B3auMOACHCTBHE C COIsIME Oapus ¢ 00pa30BaHUEM OCajKa



3) coJsiHas KHCIIoTa B: B3aumoencTBHe ¢ cepoil IpU HarpeBaHuU
4) cynbdar amomunus [': B3aumoieiicTBHE ¢ IMHKOM C 00pa30BaHHEM BOJIOPOIa

8. B pesynbraTe cieayronmx npeBpaieHuii:

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4), - X1— X2 - X3 - X4 = Xs

o0pasyeTcs KOHEUHBIN MPOIYKT X5

1) Ca(HPO4); 2) CaHPO4 3) CaHPO*2H,0 4) CagP207

Tema: «Crtpoenune aroma. [lepuoauyeckuii 3aKOH U MEPUOAMYECKAsT CHCTeMA
xumMudeckux 3jeMenToB [I.U. MenaeneeBa»

Bapuant Ne 1
1. W303neKkTpoHHBIE aTOMBI U HOHBI

1) Fe?*, Co®* 2) Co, Ni#* 3) Fe?*, Fe**  4) Co?*, Mn
2. DneKkTpoHHAas eMKOCTh T -1oaypoBHsI

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

1) He M3MeHseTCA  2) YMEHBIIIACTCS
3) yBennumBaeTcst  4) 0CTAIOTCS MOCTOSIHHOM

4. Pa3pemieHHbIii HAOOP KBAHTOBBIX YHCET SJICKTPOHA

Hn=31=0m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 4)n=3,1=2,m=3

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

6. Moaens atoma, co3aannas D.Pe3epdopaom Ha3bIBaeTCs

7. Ywucno ypOBHGfI Y atoMa OIIpCACIISACTCA KBAaHTOBBIM YHCJIOM

8. 9Heer$[ OTpbIBA 2JICKTPOHA OT aTOMA HA3bIBACTCsA 3Heprneﬁ

9. VYcraHOBUTH COOTBETCTBHE MEXTY DIIEKTPOHHBIMU KOH(PUTYpAISIMU U XUMUYECKHUMH 4ac-
TUI[AMH

1: 1s22s22p%3s23p!  A: Na'
2: 1s%2s?2p®3s?3p®  B: N
3: 1s%2s%2p° B: §%-
4: 1s%2s%2p° I:Al
10. Pacmonoxuts B HpaBI/IHLHOI‘;I MOCJICAOBATCIIBHOCTH 3alIOJIHCHU A SHCPICTHICCKUX HOIIypOBHCﬁ
B aTOMax

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

Bapuant Ne 2



W30371€KTpOHHBIC aTOMBI U HOHBI

1) Fe?*, Co® 2) Co, Ni**  3) Fe?*, Fe3* 4) Co?', Mn

Habop kBanToBbix uncen N =3, | =1, s = +1/2 umeer

1)Si 2)Al 3)Cl 4SS 5P

OIMHAKOBOE KOJIMYECTBO AJICKTPOHOB Y HOHOB

1) Ba?*, Mg?*, Cd? 2) Ba?+, I, Te*  3) Hg*, 1, Sn  4) I, Cd?*, Sn**
DNEeKTpPOHHAsk EMKOCTh (J -[IOlypOBHS

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

DHeprusi HOHU3AIMH B TPYIINE

1) He u3MeHsIeTCsT  2) yBEJIMYMBACTCS

3) ymeHbIaeTcs 4) 0CTarOTCsI MOCTOSIHHOM
ATOMHBIE OpOUTaK Taf0T cyMmmy N+ | =9

1) 6f, 7d,8p 2)5f, 7p,8s 3)4f 5d,6p 4)4d, 5p, 6s
Yucio HECITapCHHBIX 3JICKTPOHOB B aTOME XpOMa B H€B036y)1()IeHHOM COCTOSIHUU

Oueprus nornnsanuu aroma Ca (3B): I1 = 6,113; I, = 11,871; 13 = 51, 21. TpeTbs sHEpTHSI HO-
HU3AlMK PE3KO BO3PACTAET U3-3a OTPhIBA AIIEKTPOHA
Uucno opOuTaneit y aToma onpeaesieTcs KBAHTOBBIM YHCIIOM

10. YcTaHOBUTH COOTBETCTBHE MECKIY 2JICKTPOHHBIMU KOH(l)I/IpraHI/IHMI/I 1 XUMHYCCKHMMU Yac-

1.

THLAMHA

1) 1s?2522p%3s23p®4s%3d® A F
2) 1s22s22p°3s23p%4s'3d®  B: C
3) 1s22s22p° B: Fe*
4) 1522s22p? I':Cr

Tema: «XuMHnueckas cBsi3b»
Bapuanr Ne 1
B psiny Bonopoansix coenunenuii anementoB VI A rpynmnei: H2O - H” - H2Se nonsipaocts

cBs3u O - H

1) yBenuumBaetcs
2) He U3MEHSETCS
3) yMeHbIIaercs
4) cHavalla yMEHBIACTCS, TOTOM YBEIMINBACTCS

Tonbko KOBasieHTHAsI CBSI3b UMEET MECTO B COSAMHEHUH C (OPMYIIOit
1) Ba(OH)2 2) NH4NO3  3) H2SO4 4) Li2COs
AtoMm yriieposia B BO30YXICHHOM COCTOSIHUH 00pazyeT

1) deThIpe KOBaJICHTHBIE CBSI3H, 32 CUET YETHIPEX HECTIAPEHHBIX AIEKTPOHOB
2) TpH CBSI3H, 33 CUET JIBYX HECTIAPEHHBIX JIEKTPOHOB U HETIOICIICHHOM AJICKTPOHHON
apbl



3) HU OJHO¥1, aTOM yTJIepo/ia B HEBO30Y)KICHHOM COCTOSIHUM XUMHUYECKUX CBSI3¢il HEe
obpazyer
4) 1Be CBsI3M, 32 CUCT JIBYX HECIIAPCHHBIX DJICKTPOHOB

4. BemecTBo, KOTOPOE HE MOTYT 0OPA30BBIBATH BOJOPOIHYIO CBS3b

1) H20 2) HF 3)HNs 4) HI
5. sp® rubpuau3anys peanusyercs MOITHOCTBIO

1)SO;  2) CHs 3) SOs 4) C10

6- Y cTaHOBUTE COOTBETCTBUE MCKOY (1)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMHU U TUIIAMU KPHUCTATINIMYCCKUX
peIIeToK

1. KOBKOCTB

2: HU3Kas TeMIIepaTypa KUTICHHUS

3: BBICOKAsl TBEPJIOCTD

4: snexTpudecKast MpoBOIMMOCTh pacTBOpa
A: aromHas

b: meTammaeckas

B: nonnasa

I': MmonekynspHas

Bapuant Ne 2

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

2. OamHAKOBOE KOJMYECTBO AJICKTPOHOB Y HOHOB
1) Ba2+, Mgz+’ Cd2+
2) Ba?*, I, Te*
3) Hg?*, I, Sn*
4) I, Cd?*, Snt*

3. DNeKTpoHHas eMKOCTh g —[IOIypOBHS
1) 6 2) 14 3) 10 4) 18

4. DHeprusi HOHU3AIUH B TPYIIIE
1) He usmeHseTCs
2) yBEIUYHBACTCS
3) yMeHbIIaeTcst
4) 0CTaIOTCs MOCTOSIHHOM

5. YcTaHOBUTH COOTBETCTBHUE MCIKAY DJICKTPOHHBIMU KOHq)I/IpraHI/IHMI/I U XUMHWYECKHUMU YHac-
THLIAMUA
1) 1s?2s?2p®3s?3pP4s°3d° A F
2) 1522522p°3s23p®4st3d® B:C

3) 1s22s22p°® B: Fe*3
4) 1522s22p? I:Cr

6. Pacmonoxuts B HpaBI/IHLHOI‘;I MOCJICAOBATCIIBHOCTH 3alIOJIHCHU A SHCPICTHICCKUX HOIIypOBHCﬁ
B aTOMax

A:6s b:7s B:6s TI:4f J.5f E:6d XK:5d



Tema: «XumMHYecKas CBA3b)
Bapuant Ne 1
1. B psiny Bogopoanbix coemunenuii anementoB VI A rpynms: H2O — HoS- HoSe mossiprocts

cBs3u D — H:

1) yBemuumBaeTcs
2) HE U3MEHSETCS
3) yMeHbIIaeTcs
4) cHavaja yMEHbBIIACTCS, IOTOM YBEIMUHBACTCS

2. ToibKO KOBAJIGHTHAS CBA3b HMEET MECTO B COCIMHEHHH ¢ (hOPMYJIOit
1) Ba(OH)2  2) NHsNOs  3) H2SOq4 4) LiCO3
3. AToM yriepoja B BO30YKIEHHOM COCTOSIHUM 00pasyerT:

1) YCTBIPEC KOBAJICHTHBIC CBA3H, 3a CHET YETHIPCX HECITIAPCHHBIX 3JICKTPOHOB

2) TpH CBsI3H, 32 CUET JIByX HECIIAPCHHBIX 3JICKTPOHOB M HETIOICJICHHOW 3JIEKTPOHHOM Maphbl

3) HU OJHO¥, aTOM yIJIepo/ia B HEBO30Y)KICHHOM COCTOSHHH XUMUYECKHUX CBA3EH HE
obpa3zyer

4) 1Be CBsI3M, 3@ CUCT JIBYX HECIIAPCHHBIX DJICKTPOHOB

4. BemecTBO, KOTOPOE HE MOTYT 0OPa30BBIBATH BOAOPOIHYIO CBA3b

)HO  2)HF YHN:  4)HI
. sp® ruGpuM3AIMS peann3yeTcsl TIOTHOCTHIO

1)SO; 2)CHs  3)SOs  4)ClO

6. Y CcTaHOBUTH COOTBETCTBHE MCXKOY (1)I/ISI/I‘IGCKI/IMI/I CBOMCTBaMH U THIIAMH KPHUCTATININYCCKUX
PEUICTOK:

1: KOBKOCTB

2’ HU3Kas TeMIIepaTypa KUTICHUS

3: BBICOKAsi TBEPAOCTh

4: sneKTpuvecKas MpoOBOIMMOCTh PacTBOPa
A: aromHas

b: metammmueckas

B: nonnas

I': monexynspHas

Bapuant Ne 2
1. BemecTBo ¢ HOHHOM CBSI3bI0 UIMEET GOPMYITY

1) KBr  2) SOs 3)CHs  4)HC1
2. ATOMHaH KpuUCTaJNIM4YECKad PCIICTKA XapaKTCPHaA IS

1) anroMunus ¥ KapOUIa KPEMHHUS

2) cepsl 1 #ona

3) oKkcHuIa KpEMHHUS M XJIOPU/IA KaIlust
4) anmasa u Gopa

3. SP? ruOPUIN3AIMS PEATH3YeTCs TIOTHOCTHIO

1) SOz 2) SOs 3)CH4 4)CIO”  5)CIOy
4. VYCTaHOBHUTH COOTBETCTBUE MEXKY BELIECTBAMH U BUJJAMU XUMHUYECKOU CBSI3U B HUX
1 Bonbdpam A: KOBaJICHTHasI OJISIpHAs anMas



ajamas b: xoBanieHTHas HENOJIAPHAS aMMUAK
aMMaK B: merannmmueckas
IIOBAapEHHAas COJIb I': nonnas

5. VYcranoBuTh COOTBETCTBHE MCXKAY BCIICCTBAMHA U TUIIAMHU KPUCTAJUIMYCCKUX PCUHICTOK

YTJIEKUCIIBIN Ta3 A: voHHas
KapOOpyH/T b: monekynsapuas
HUKEIIb B: Merammueckas
ameTaTt HaTpus I': atomnas

6. YcTaHOBUTH COOTBETCTBHUE MKy THOPHIN3AIMEH U MOJICKYIION

1: sp° A:  OF; B: SFs

2: sp? b: BFs I SFs:
3: sp3d? E  XeFs JI: BeCl
4: spid

4: spid

Tembl: «HepreTnKa u HANPABJIEHHOCTh XUMHYECKHUX NMpoueccoBy», «CKropocTh
XMMHYECKHUX peakuuii. XuMHYEeCKoe PABHOBECHE»
Bapuant Ne 1
1. Bo ckonbko pa3 yBennuutcs ckopocts peakiuu Ha(r) + I2(r) = 2HI(r) npu yBennuenun nasie-

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

2. TIpu temmepatype 90°C peakuus npotekaer 1 Mun. ITpn Kakoi TeMIepaType peakius 3aKoH-
yuTcs 3a 149 21MuH, ecnu TemMnepatypHbii kKoddhduiueHT paseH 3

1) 50°C  2)40°C  3) 60°C  4) 150°C  5) 140°C
3. Xummuueckoe papHoBecue peakiuu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cMmectuTes Bpaso
NP TOHIKCHUH

1) xonnentpanuu HzS;  2) xonnenrpanun HI; 3) napnenns; 4) remmeparypsl.

4. Xumunueckoe paBHoBecue peakiuu Zr(t) + 2C12(r) = ZrCla(r) + Q cMmemnaercs BIIpaBo Ipu:

1) MOBBIICHUH JABJICHUS 2) nossiteHnd KoHeHTparuu ZrCls
3) JONOJHUTEILHOM BBEICHHH ZI  4) NOBBIIIEHUH TEMIIEPATYPhI
5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHLIEHTPALIMH BEILECTB

(Momw/m) coctaBunu: A - 0,03; B - 0,02; C - 0,004. VicxonHast KOHIIGHTpAIUs BelecTBa A
(MonB/) paBHa

1) 0,036 2) 0,002 3) 0,024 4) 0,026 5) 0,030
6. U3 2 moss CO u 2 moab Clz o6pasoBaniock npu HekoTopoit Temmnepatype 0,45 moas COCl .
Koncranta paBaoBecus peakuun CO + Clz2 = COC1a(r)

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

7. CranpaptHas Temnora obpazosanus MgO (k) u CO2 (1) coorBeTcTBeHHO paBHa -601,8 1 -
393,5 x/Ix/monb. Temnota paznoxenus MgCO3z na MgO u CO2 AH = 100,7 xJ>x/MOb.
Tennora o6pazoBanus MgCO3

1) -1096 x/Ix/mMomb; 2) -1006 xJIxx/Monb; 3) -996 k/x/Moinb; 4) -876 kJ[/MOb.



8.

9.

10.

TGHHOTa, KOTOpasd norjiomacTcsa Ujin BhIACIIACTCA MPU Pa3JI0OKCHUU XUMHUYCCKOI0 COCAUHCHUS
KOJIUYeCTBOM 1 MOJIb Ha IMMPOCTHIC BEIICCTBA HA3BIBACTCA

Ecnu ckopocTh npsAMoil peakiiuu paBHa CKOPOCTH 00paTHOMN peakliy, TO HACTylaeT XUMHYe-
CKO€

3aBUCUMOCTb CKOPOCTH pEaKLUU OT TEMIIEPATypbl ONPEAEIIAETCS IPaBUIOM

Bapuant Ne 2

1.

10.

Bo ckounbko pa3 yBennuntcest ckopocth peakinu CaO(t1) + CO2(r) = CaCOs(t) npu yBenu4eHHH
JaBJeHus B 3 pasza

1) B9pa3 2) B8pas 3)B6pa3 4)B3paza 5) He uaMeHsercs.

Bo ckonbko pa3 yBeIMUUTCS CKOPOCTh peakiuu npu HarpeBanuu ot 75°C no 115°C, ecnu
TEeMIEPATypHBIN K03 PUIIMEHT paBeH 2

1) B2paza 2) B4paza 3) B8pa3 4) nHeusmenurcs 5) B 16 pa3.
[Tpu MoBbIICHUN TABICHHUS XUMUYECKOE PaBHOBECHE CMEIIACTCsI BIIPABO

1) 2NO(T) + O2(r) = 2NOao(r)  2) C(T) + COx(T) = 2CO(T)
3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) +4S(r) = CSa(r) + 2H5S (1)

Xumuueckoe paBHoBecue peakiuu 4FeSy(1) + 1102(r) = 8S02(r) + 2Fe203(1) +Q cmectuTes
BIIPABO MPH

1) TIOBBIICHNN JaBTIeHUs ~ 2) TIOBBINICHUH KoHIEeHTpanun SO,

3) nonoauTebHOM BBeacHuN Fe203  4) nomoaHUTEIbHOM BBeICHHH FEeS)
B romorennoii cucreme Ho(r) + I2(r) = 2HI(;) paBHOBECHBIE KOHIIEHTPAIMH BEIIECTB (MOJIb/J)
coctasuiu: HI - 0,02; 12 - 0,05; H2 - 0,03. MicxomHas KOHIIEHTpanys Boopoaa (MOJIb/J1) paBHa

1) 0,04 2) 0,01 3)0,02 4)0,03 5)0,05
B romorentoii cucreme 4HC1(r) + O2(r) = 2H20( 1) + 2C12 paBHOBECHBIE KOHIICHTPAIIMH Be-
mectB (Mouib/im) cocraBuin: HC1 - 0,85; O2 - 0,44; C1, - 0,3. McxomHass KOHIICHTpALHsI KUCIIO-
ponaa (MoJjb/1) paBHA

1)0,59 2)049 3)0,69 4)0,79 5)0,89
I[Tpu cxxuranuu rpadura odpaszosaics okcun yriepoaa (1V) maccoit 8,86 r. Ternooii adpexr
peakuuu AH = -79,2 xJIx. Teruora oOpazoBanust CO2

1) -393,3 k/[x/mMoms 2) -358,4 kIxx/Mons 3) -335,5 kJ[x/Moib 4) -326,4 kJ[x/MoIb
TernoTa, KOTOpast MOTJIONIAETCS WK BBIACISIETCS MPH 00pa30BaHUKM XUMHUUECKOTO COCTUHEHHSI
KOJINYECTBOM BEIIeCTBa | MOJIb U3 MPOCTHIX BEIIECTB MPHU 3aJaHHBIX YCIOBHUIX
HA3BIBACTCS

CMeH_[eHI/Ie XUMHUYCCKOTO paBHOBECHUA OMPCACIIACTCA NPUHIUIIOM

MuHuMainbHast H30BITOYHAS OHEpTru-, KOTOpOﬁ JOJIDKHBI O6J'IaIlaTB MOJICKYJIbI, YTOOBI peaKknusd
MCXKY HUMHU CTaJIa BO3MOXKHOM Ha3bIBaCTCS

Tema: «PacrBopbl. Teopus 3J1eKTPOIUTHYECKON JUCCOLMALMID)



Bapuant Ne 1



1. Cwmemanst 100 r 20%-Horo pactBopa u 50 r 32%-HOT0 pacTBOpa HEKOTOPOTO BEIIECTBA.
KonueHTpanus noiay4eHHoOro pacrsopa

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

2. s nomxydenus 9%-HOro pacTBOpa COJISTHOM KHCIOTHI Haj10 pactBoputh 67,2 1 HCI B Boge
Maccou

1) 1,107 xr 2)0,505kr 3) 0,987 xr 4) 1,227 kr
3. VYpasuenuio 3Ag" + POs* = AgsPO4 cOOTBETCTBYET B3aHMOJIEHCTBHE

1) AgNOs ¢ Na2POs  2) Ag20 ¢ HzPO4
3) AgNOs ¢ HsPOs  4) AgCl c NazPO4

4. KucCIOTHOCTH pacTBOPOB COJIEH C OJIMHAKOBOM MOJISIPHON KOHIIEHTpAIlMel yBEIIMUYNBACTCS B
paay

HUTpPAT KaJIUsl, CUITUKAT KaJus
OpOMUT KaJIbIIUs1, OPOMHET ATFOMUHHUS
XJIOPUJ Kaust, pTopus Kaiaus
XJIOPH/T] JIUTHUS, XJTIOPHUJT KaJTUS
5. Xnopwun 6apus maccoii 41,6 r pactBopmii B Bozie. B momydaenHOM pactBope coaepxkutcs 0,35
MOJIb XJIOPUI-HOHOB. CTereHb AUCCONUANNH XJIOpHIa Oapus

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

6. Ecnm xonmnenTpamnus pactBopa ruapokcuaa ammonus pasaa 0,1M u K, = 1,76*10°, To ero
CTENEeHb MOHUBAIMNH (Olion) COCTABUT

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

7. Ecinu xoHuentpauus noHos Bogoposa [H'] u anerar-uonos [CH3COOT B 0,1M pactBope yk-
cycHoi kuciotel paBHa 0,00132 Mob/11, TO €€ KOHCTAaHTa HOHU3AITUU

1) 1,74*10° 2) 1,76*10* 3) 1,78*10* 4) 1,74*10*
8. KoHueHTpanuo noHOB Boaopoia B pactBope nipu pH = 4,32 paBHa
1) 4,78*10* 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

9. AxTuBHas KOHLEHTpauus aHnoHOB aoH- B 0,01 M pactBopa ruapokcuna kanus KOH, yuutsi-
Basi HOHHYIO CHITY pacTBOpa paBHa

1) 9*10° 2) 8*10°3 3) 7*10°3 4) 6*10°3
10. KoncranTa ruapoinusa, crenens rugponusa u pH 0,1M pactBopa comu HCOONH4 (Kn(xuc)=
1,8*10*, Kn(ocn) = 1,76*107)

1) 3,16*10%, 0,177 u 6,5 2) 4,76*10*, 0,745 u 8,3
3)2,74*10%,0,587 1854  4)5,75*107°, 0,345 u 6,62

Bapuant Ne 2
1. K 100 mu 96%-Hoii cepHO#t kucnoThl (p = 1,84r/mi) npubasuin 400Mi1 BOJIBI, OTYyYHIICS

pacTBOp IIOTHOCTHIO 1,225 r/mii. MossipHast KOHIIGHTpALus pacTBOpa

1)378M  2)221M  3)257M  4)402M



10.

N3 400 r 20%-HoT0 pacTBOpa MpH OXJIAXKAESHUH BBLICTHIOCH 50 T' pacCTBOPEHHOTO BEIIECTBA.
MaccoBasi 10J1s1 BELIECTBA B OCTABIIEMCSI paCTBOPE

1) 8,6 % 2) 6,3% 74% 4)95%
Vpasuenuto Fe3* + 30H™ = Fe(OH)3 cooTBETCTBYET B3aMMOIEHCTBIE

1) FeCl3; ¢ KOH 2) Fez(S04)3 ¢ Ba(OH):
3) FeSOsc NaOH  4) Fe(OH)s c HC1

[I{en04HOCTE PACTBOPOB COJIEH C OJUHAKOBOM MOJIIPHOM KOHIIEHTPALMEN YBEIMYUBACTCS B
pany

1) xapGonar Harpus, woaug HaTpus  2) CynbOUT Kaus, CyabQHI HATPHS

3)HUTPUT HATPUsL, HUTPAT HATPUS 4) XJIOpUT JIUTHSL, XJIOPUT AMMOHHUSI
KommuectBo oTpunarensapix HoHOB B 120 T 10% pacTBOpa aMMOHWUS, €CIIH CTETIEHB JIHCCO-
raruu com pasHa 90%

1) 0,135moms  2) 0,15 momp  3) 0,167 moss 4) 1,67 Mo

Ecnu xoHIeHTpanus a3oTucToil kucaotsl HNO, pasra 0,12M u K, = 6,9%10, To crenens ee
HOHU3AINMU COCTABUT

1)7,6*102  2) 8,6*102 3)8,6*10° 4)7,6%103

Ecnu xoH1enTparus pactBopa rupokcuaa ammonus pagia 0,1M u K, = 1,76*10°, To ero
CTENEeHb MOHU3AIMH (Auon) COCTABUT

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

Konuenrpauus nonos Bogopoaa [H] 6%-Horo pactsopa XJa0poBoAOPOAHON KUCTIOTE (p =
1,028 r/mi) cocraBiser

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
AxtuBHOCTH XJ0pua-uoHOB B 0,1 M pactBope ximopuna Hatpust NaCl paBHa

1) 7,58*10% 2) 7,62*102 3) 7,68*10%  4) 7,54*1072
Crenenp ruaposnsa u pH conu 6pomuaa ammonust NH4Bu pH 0,011 pactBopa (Kn = 1,76*10

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

Tema: «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIIHUH H JIEKTPOXUMHUYECKHE MPOLECChD)
Bapunant Ne 1

1.

2.

Peaknus AUCIIPONTIOPIIMOHUPOBAHUS

HNO, = HNO3; + NO + H,0

KoMnO4 + H20 = KMnO4 + MnO4 + KOH
NHsNOs = N2O + H20

KCIO3; = 0, + KCI

Peaxius BHYTPUMOJICKYJISIPHOT'O OKHUCJIICHUA-BOCCTAHOBJICHU

1) AgNOz = Ag + NO2 + O3

2) Ag:0 =02+ Ag

3) KxSO3 = K2S04 + KoS

4) NO2 + H,0O = HNO3 + HNO-



10.

Omnpenenure cymmy kodduimenToB B ypaBaenue peakuuu CaOCle + H20 + NaBr —
1) 8 2) 7 3)9 4) 10
Y CTaHOBUTH COOTBETCTBHE

1: mpoaykTsl ekTposinia paciiasa CuCly A:CuuCl

2: mpoayKThI AsekTposu3a pactBopa Cu(NOz3), b: Cuu O

3: mpoaykThl dnekTposu3a pactsopa Ca(N03)2 B: H, u O
I Cau O
H: H2u Cl2

B nporecce anexrponm3za pactBopa NaCl, nmpu cuie Toka SA 3a 85 MuH Ha aHOJIE BBIIENSCTCS
MPOJIyKT 00bEMOM 71 (OKPYIJIUTh 10 JECSTHIX)

st okucnenns B kucioid cpeze 0,05 m 0,2 M NaNO: notpedyercs 0,25 H pactBop KMnO4
o0beMOM 71 (OKpPYIJIUTH J0 COTHIX)

Ucxons u3 peakuuu SOz + HCIO4 + H2O = HCI + HaSO4 , rae 1 1 pactBopa comepskutest 10 T
HCIOs, Hopmanbraocts HCIO4 paBHa -MOJIb/J (OKPYTJIUTh JI0 IE€CATHIX)

3HavyeHue IEKTPOIHOrO MOTeHIHaxa Meau, norpyxkennoi B 0,0005 1 pactBop Cu(NO0s3):2
PaBHO B (oxpyrauTh 10 THICAYHBIX)

Ecnu xoH1IIeHTpaIys HOHOB BOJOPO/Ia B PaCTBOPE 4,8*10° Mob/11, TO IOTEHIMAT BOJIOPO/JI-
HOTO 3JICKTPOJIa PaBeH B (OKpyrauTh 10 THICSYHBIX)

Ecmu B 0,51 pactBopa conepxkurcs 0,0699 r FeCly r, To moTeHIMaN jKeIe3HOro 3IeKTpoIa
paBeH B (oKpyrauTh 10 THICSIYHBIX)

Bapuant Ne 2

1.

PeaKHI/IH BHYTPUMOJICKYJIAPHOT'O OKHCIICHHUA-BOCCTAHOBJIICHNA

1) KCI03 = 02 + KCI

2) NHsNO3z = N20 + H0

3) HNO2 = HNO3z + NO + H0

4) KoMnOg4 + H,0 = KMnO4 + MnO4 + KOH
PeaKHI/Iﬂ JAUCIIPOIIOPIUOHHUPOBAHUSA

1) KoSO3=K3S04 + K3S 2) NO2 + H,0 = HNO3 + HNO;

3) AgNOs = Ag+NO2+02 4) Ag20 =02 + Ag
Omnpenenure cyMMy KO3GGUITUEHTOB B YpaBHEHHE PEAKIIUU

K2Cr207 + H2SO4 + NaxS03 —
1)17 2)18 3)19  4)20

YcTaHOBUTE COOTBETCTBUE
1: KMnO4 + NazSO3 + HoSOs4 —  A: MnSO4 + KoSO4 + NaxSO4 + H20
2: KMnO4 + Na;SO3 + H.O — Bb: MnOz + KOH + NaSO4
3: KMnO4 + NaSO3 + KOH — B: KaMnO4 + Na2SO4 + H.0
I': MnSO4 + KOH + NaxSO4 + H20

B nporecce anextponnza pacriaBa NaCl, npu cusne Toka 2A 3a 45 MUH. Ha KaToJie BBIJCISACT-
sl IPOAYKT Maccou ' (OKPYIJIUTB A0 COTHIX)




10.

B nporecce anextponnza pactBopa NazSQOy, ipu cuiie Toka 2A 3a 2 4 Ha aHOJIe BBLACISIETCS
MPOIYKT 00bEMOM 71 (OKPYTJIUTH 10 COTHIX)

Ecnu nuxpomart-uon BoccranaBnupaercs 10 xpoma (III), To MonsipHast KOHLEHTpaLus YKBU-

BasieHTa auxpomara kanus (o =10%; p = 1,07 r/m) paBHa MOJIB/JI.
(OKpYIJIUTH 10 COTBHIX)

s B3aumoneiictaus ¢ 0,25 moss K2Cr207 tpedyercs 2 1 pactBop HBr ooseMom
71 (OKPYTIIUTH JIO0 COTHIX)

Eciu KOHIIEHTpaIys HOHOB BOJI0poja B pactBope 3,8*10° Moub/11, TO MOTeHIMAa BOIOPOI-
HOT'O JIEKTPOJIa PABEH B (oxpyriuTh 10 THICAYHBIX)

Ecnu moTeHnman BoIOpoTHOTO AIIEKTpoia paBeH - 236 MB, To akTHBHOCTh HOHOB BOJIOPO/Ia B
pacTBOpe paBHa MOJIB/JT (3amucaTh B CTAaHAAPTHOM BU/IE)

Tema: «KommiekcHble coelMHEHHUS
Bapuant Ne 1

1.

[TapamarHuTHBIA HU3KOCTUHOBBIA BHYTPUOPOUTATbHBIH

1) [Mn(NO)e]* 2) [CoBre]* 3) [Fe(CO)4]** 4) [VC1e]*
YcTaHOBUTH COOTBETCTBHE MEXY Ha3BaHUEM U (HOPMYJI0OH KOMIUICKCHOW COJIN

1: Ko[PtC1ls] 2: [PtC1l3(NH3)3]Br 3:[CoF3(H20)s] 4: [Co(NHz3)s][Co(NO2)s]

A: rerpaxmoporuiaturart (1) xamus

b: 6pomu tppaMmMmuHTpuHUTpOXITOpOILIaTHHBL (1V)

B: TpuakBarpudropokobansT

I': rekcanutpokobanstat (I11) rekcaammunko6ansta (11 JI: muximoporerpaammubuukens E:
rexcannanodeppat(Il) xamus

Y CcTaHOBUTH COOTBETCTBHE MCXKIY (bopMynoﬁ COCAMHECHUA 1 KOOPAUWHAITMOHHBIM YK CJIOM

1: [FeFx]*2 A: 6

2: [Pt(N2H4)x]* b:
3: [Pd(NH3)x]* B:
I

w N o

J:

Ecmu pactsop coaepxur 0,05 mons/n K2[Ag(CN)s] u 0,05 mons KCN, Ky, = 1*10%, 1o
KOHIICHTPAIIUS HOHOB cepedpa B MOJIB/JI

Ecnu 1151 KOMIUIEKCHOTO HOHA SHEPTUs paclierieHus paBHa 167,2 kJ[>/MoJb, TO OH HOTIJIO-
IIaeT CBET C JJIMHOM BOJIHBI B HM

Ecnu ipu ieficTBUM pacTBOpa CepHOM KMCIOTHI Bech Oapwii u3 pactBopa Ba(CN)2*Cu(CNS)2
ocaxkJaeTcs B BUJIE Cyibdara 0apusi, TO KOOpAWHAIIMOHHAsA (popmyIna conu

Bapuant Ne 2

1.

[TapamarHUTHBIN BEICOKOCTTMHOBBIN BHYTPHOPOUTAIEHBIIN

1) [VCle]* 2) [Fe(C0)4]** 3) [NiCls]* 4) [Pd(NHs)e]*

Y CcTaHOBUTH COOTBETCTBUE MEX/ly Ha3BaHUEM H (POPMYIIOH KOMILIEKCHOH cou 1:
K3[Fe(CN)s] A: rexcanmmanodeppar(Ill) kanus



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

b: xnopua rerpaammunuukens(1l)
B: rexcadropocuiukar (1V) kaswst
I': TeTpakapOOHUITHUKENH

J: nMxinopoTeTpaaMMUHHUKEIIS

E: rexcanmanodeppat(1l) kamus

3. YCTaHOBUTH COOTBETCTBUE MEXIY POPMYIIOi coeTMHEHNS U KOOPAUHAIIMOHHBIM YHCIIOM

[Ni(C0)x]°
[Co(CN)X]
[Fe(CO)X]°

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

4. Ecnu pactop coaepxkut 0,02 momns/n CAd(NOs)2 u 1 mons NHs, Ky = 2,75%107, To KoHIIEH-

Tpaluuss HOHOB KaJIMH B MOJIB/T

5. Ecmm MaKCUMYM IOTJIOMICHHA BUAUMOI'O CBETA JJII KOMIIJICKCA COOTBECTCTBYET MJIMHE BOJIHBI

400 uM, TO SHEPrUs pacuierieHus B kJ>k/Mob

6. Ecmu mns ocaxaenus ximopa u3 pactBopa Ha 1 Mok PtCls*3NH3 (KUpe = 6) Tpebyercst 1 Mmoib

HUTpaTa cepedpa,

TO KOOPJAWHAIMOHHAsA (pOpMyIia COeIMHEHUS

Kpumepuu OUECHKU omeema cmyOeHma npu 6blnNOJIHEHUU Mecmoeblx 3a0aHuil

Onenka

TpeOoBaHMs K 3HAHUAM

OTJIMYHO

OHGHKa «OTJIUYHO» BBICTABIACTCA CTYACHTY, €CJIM OH FJ'IY6OKO n
IMPOYHO OCBOMJI HpOFpaMMHBIfI marcpuall, HCYCPIIBIBAOIIIE,
IIOCJICA0BATCIIbHO, YETKO M JIOTHYCCKU CTpOﬁHO €ro usjaarac€t, ymeeT TECHO
YBA3bBIBATHL TCOPHUIO C HpaKTHKOfI, CBO6OI[HO CIIPABJIAICTCA C 3agadaMi,
BoImpocaMu W ApYyruMHu BHIJAMH TIPUMCHCHUA 3HaHI/II\/'I, npuiyeM HC
3aTpyaHACTCA C OTBETOM IIpM BHUIAOU3MCHCHHUU SaﬂaHHﬁ, IIpaBUJIbHO
00OCHOBEIBAET IIPUHATOC PCIHICHUC.

XOPOIIO

OI_IGHKa «XOpOoHIO» BBICTABJIACTCA CTYACHTY, €CIIM OH TBEPAO 3HACT
Marepuajl, I'paMOTHO MW II0 CYIICCTBY H3JIara€t c€ro, HC HOOIIyCKas
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IMPAaBUJIIBHO IIPUMCHACT
TCOPCTHUYCCKHC IMOJIOKCHUA ITPpU PCIICHUHN ITPAKTHYCCKHUX BOIIPOCOB M 3a/1a4,
BIaaAcCT H606XO,Z[I/IMLIMI/I HaBbIKaMU U IIPUCMaMU HUX BbITIIOJIHCHUA.

YAOBJICTBOPHUTEIL
BHO

OI_IeHKa «YHAOBJICTBOPUTCIIBHO» BBICTABJISICTCA CTYACHTY, €CJIIM OH
HMECT 3HAHHA TOJIbBKO OCHOBHOT'O XapaKTEpa, HO HE YCBOUJI €Io0 ,Z[eTaJ'IefI,
JAOIIYCKACT HCTOYHOCTHU, HCAOCTATOYHO IIPABUIIBHBIC (l)OpMy.]'II/IPOBKI/I,
HapyHmCcHHA JIOTUYECKOM ITOCIEA0BATENLHOCTH B U3JI0KEHUHU nporpaMMHOIO
MaTcpuajia, UCIILITHIBACT 3aTPYAHCHUA ITPU 000CHOBAaHHMH OTBETA.

HEYJOBJIETBOPUT
€JIbHO

OI_ICHKa CHCYHOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY,
KOTOpLIfI HE 3HAET 3HAYUTEIBLHON 4YacTu nporpamMmMHoOro marepuaia,
JAOITYCKACT CYHICCTBCHHBIC OIJ_II/I6I(I/I, HUMCCT 3aTpyYAHCHHA IIpU OTBCTC HaA
BOIIPOCHI )51 000CHOBAaHUH OTBCTOB. Kak IpaBHJIo, OIICHKa
CHCYHOBJICTBOPHUTCJIBHO»  CTABUTCA CTYACHTAM, KOTOPBIC HE MOIrYyT
OpOaOJIKUTH o6yquI/Ie 0e3 JOIIOJITHUTCIIBHBIX 3aHATHH 110
COOTBeTCTByIOII_IeP'I JUCHUITIIIMHEC.

Hepeuenb 60NpPOCO6 K IK3AMEH)Y
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OcHoBHnble nosioxxeHnsds AMY. Atom. Monekyna. Xumuueckuil anemeHT. IIpocTbie u cioxHbie
BeuiecTBa. OTHOcHUTeNbHAsT AaTOMHAasi Macca, OTHOCUTENbHAs MOJIEKYJIsIpHas —Macca.
Mons.Hucno Aoraapo. MousipHas Macca.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.

OCHOBHBIE THUIIBI XUMUYECKUX PEAKIUIL.

Knaccel HeopraHMYeCKMX BEIIECTB:OKCHJBI, KHCIOTHI, OCHOBaHHUsA, COJH. VX ¢usudeckue u
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4EHUS.

Crpoenue aroma. Moaens Pesepdopna, ero nemocratku. Teopusi bopa. KBanroBasi teopust
CTPOCHHMS aTOMA.

KsanrtoBbie umcna. Ilpunnun Ilaymu. IlpaBwino I'ynma. IlpuHuun HauMeHbIIEW SHEPIUH.
[IpaBuia KireukoBckoro.

[Iepnoanueckuil 3aKOH U MEPUOAUYECKAsT CUCTEMA XUMHUYECKUX uieMeHToB [ M. MenneneeBa.
[Ipunnun noctpoenus. ['pynnbsl 1 nepuopl. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB aTOMOB,
MIPOCTBHIX BEILECTB M COETUHEHHH, 0Opa30oBaHHBIX XWMHUYECKMMHU 3JEMEHTaMM, B Ipenaenax
IJIABHBIX MOATPYIII U nepuoaoB cucrteMsl .11.Menneneesa. [lepnoM4HOCTE CBOMCTB aTOMOB

Xumuueckas cBsi3b. M300paxkeHne xumuueckoit cs3u. KoBanentHast (ossipHasi, HEMOJSAPHA).
Mexanusmbl 00pa3oBaHus KOBAJIEHTHOM cBsi3u. CBOICTBA KOBAJIGHTHOMU CBs3U. [ mOpuan3anus
opOutaneit. J{umnomb, [iIMHA AUMONS, AUTOIEHBII MOMEHT.

Metoa BanieHTHBIX cBs3eil. OcHOBHBIE noJIokeHns Metona BC.

Metoa MonekynsapHbIX opOuTaneii. MarHuTHbIe CBOMCTBa BemiecTB. JInHelHas KOMOWHAIUS
aToMmHbIx opouTaneit (JIKAO). CessbiBaromue u pazpsixistonie MO

HNonnas cBs3b.

Bomoponmnas cBsizb. MeXMoJeKyasipHAs W BHYTPUMOJIEKYJISIPHAs BOJIOPOJHBIE CBSI3U.
MexMOoeKyIsIpHOE B3aUMOJICHCTBUE: 1) IEKTPOCTATHIECKOE — OPHUEHTAIIMOHHOE (IUTIONb-
JTUTIONTBHOE), MHAYKIIMOHHOE M JUCIIEPCHOHHOE; 2) MTOHOPHO-aKIenTopHOe. YpaBHeHue Ban-
nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBSI3EH.

Meramnuueckasi cBsizb. CXOACTBO M pa3linuue€ C KOBAJICHTHOM CBsA3BIO. HeHACHIIEHHOCTh U
HEHAIPABJIEHHOCTh METAJUIMYECKON CBSI3H.

Xumuueckass kKuHeTuka. CkopocTh XuMHYeckux peakuuii. Cucrema. ['OMOreHHble U
rereporeHHbie cuctembl. @aza. CKOPOCTh TOMOT€HHOM M T€TePOT€HHON PeaKInii.

@akTOophl, BIUSIOIIME HA CKOPOCTh XMMUYECKUX pEaKLUMil. 3aBUCUMOCTb OT KOHIICHTPALIMH.
OCHOBHOM 3aKOH XMMHUYECKON KUHETUKH.

BiussHue Ha CKOpOCTh XHMMHUYECKMX peakiuii Ttemmeparypbl. [lpaBuimo Bant-T'odda.
AKTHBHBIE MOJIEKYJIbl. DHEPIus AKTUBAUMU. 3aBUCUMOCTb SHEPIUM AKTUBALUU OT HPUPOIbI
pearupyomux BemeCTB. JHEpreTuYecKuil Oapbep, NEPeXOJHOE COCTOsIHHE. YpaBHEHHE
AppeHnuyca, kak 0oJjiee TOUHO OIKCHIBAIOIIEe 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKkIui OT
TEMIIEpPaTyphbl.

3aBUCUMOCTb CKOPOCTU XUMHUYECKUX PEAKLIMM OT MPUPO/Ibl PEArUPYIOIIETO BEIIECTBA.
[lonatue o xkatanu3ze u Katanu3atopax. Karanmutuueckue peakuuu. ['OMOreHHbld u
FEeTEepPOreHHbI  Karanu3. MexaHu3Mm JeHCTBUS  KAaTalu3aTOpoB. AKTHUBHBIE LI€HTpPbI
karanu3atopoB. Katanutudeckue aasl. [IpomoTopsl. M30upaTeibHOCTh KaTAIM3aTOPOB.
Tepmonnnamuka. Tepmoaunamuueckass cucrema. Pasza. ['ereporeHHass W TOMOTEHHas
cucteMbl. KomnoHeHTs! cuctembl. DYHKIMM U TApaMeTpbl COCTOSIHUSL. BHYTpeHHSss1 SHEprusl.
[lepBoe Hawanmo (3aKOH) TepMOAWHAMUKU. DHTanbmusa. CTaHAapTHOE COCTOSIHHE BEIIECTBA.
CranpapTHas SHTaJIbIUS PEAKIUU.

Tepmoxumusa. Tepmoxummueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OCHOBHOM 3aKOH
TEPMOXUMHUH - 3aK0oH ['ecca. Kpyrosbie mporiecchl (IIUKIIbI).

DOHTpomnus Kak (YHKIHS COCTOSHUS CHCTEMBI. TepMoauHaMHYecKas BEPOSTHOCTh COCTOSHHS
cuctembl W. CrangaptHas sHTponus. Bropoe Hauano (3akoH) TepMOIMHAMUKH.

[Mocrynar Ilnanka (TpeThbe Hayallo TEPMOIUHAMUKH). M3MEHEHHE SHTPOINUU BEILIECTBA C
YBEIMUYEHUEM TeMIEPaTyphI.

Oueprus ['106ca. CszanHas sHeprus. HanmpaBneHHOCTh XUMUYECKOTO MPOIECcCa.

OOpatumbie U HeoOpaTuMble peaknuud. Xumudeckoe paBHoBecue. [Ipuniun Jle [latenbe.
CMmelleHre XuMHUYECKOTO paBHOBECHSL.

PactBopel. Knaccudukamuss pacTBOPOB 1O arperaTHOMy COCTOSIHHIO. HachIlieHHsbIe,
HEHACBIIICHHBIE U MEPECHIIICHHBIE PACTBOPHI.
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33.
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35.
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39.

Konnentpauusi pactBopoB. KouienrpupoBanHsie U pasz0aBieHHbIe pacTBOphL. CriocoOb
BBIPAKEHUSI KOHIIEHTPALMN PacTBOPOB.

DNEKTPOIUTHI U HEATEKTPOJIUThL. CUIIbHBIE, CIIA0bIE U CPEHEN CUIIBI BJIEKTPOJIUTHI.
OnexrponuTnueckas auccouuanus. OCHOBHBIE IOJOXKEHHS TEOPUM BIEKTPOIUTHUECKON
quccoranuu. Mexanusm auccounanuu. KucioTsl, OCHOBaHUS M cOM ¢ Touku 3peHust TO/I.
Crenenp quccormanun. KoncranTa qucconmanuu. 3akoH pasbasienus OcTBasibiaa.
DnexTpoiauTHueckas auccoluanus Bojabl. HMoHHoe mnpousBeneHue BoAbl. BonoponHbiili u
TUIPOKCHIIBHBIN MOKa3zaTenu. pH pacTBOpoB coieid.

[IpousBenenue pactBopuMocTH. Peakuinyu HOHHOro 0OMeHa.

I'unponus coneit. Tunsl rugponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTa TUAPOJIU3a.
Wneanvubie pactBOopbl. KosumratuBHble cBOMcTBa pacTtBOpoB. Ocmoc. OcMoTHueckoe
nasneHue. 3akoH Payns. CneactBus u3 3akona Pays.

OxucanTeNnpHO-BOCCTAaHOBUTENBHBIE peakiuu. Teopus OBP. Knaccuduxanus
OBP.Oxucnurtenu u BocctanoBuTend. Metosl coctaBienus ypaBuenuii OBP.

DNeKTponan3. DIEKTPOJIU3 PACIUIaBOB, BOAHBIX pacTBopoB. [lonstue o I'D. CocraBnenue 0.
OJ1C snementa. CranmaptHas DJIC rnmemenTa.

OnexTpoJHble MOTeHUManbl. CTaHOapTHBIE 3JEKTPOJHBbIE MOTEHLMAIbL.  3aBUCHUMOCTh
ANEKTPOTHOTO TIOTEHI[MAIA OT KOHIICHTPAIIHMii BEECTB U Temrepatypsl ( ypaBHeHue HepHera).
DNEeKTPOXUMHUUYECKUN Psiji HAIIPSDKEHUH METaIIOB.

KonnuecTBeHHast XapaKTepHUCTHKA MTPOIIECCOB dJeKTposin3a (3akoH Dapanes).

HucnepcHsie cucreMsl. {ucnepcHas dasza u nucnepcuonHas cpena. CycreH3uu U 3MYJIbCUU.
Konnouansie pactBopbl. Dpdext Tunnansa. Koarymsamus. 3HaueHrne KOJUIOUAHBIX PACTBOPOB.
Kommniekcubie coenuuenns. KoopaunanmonHnass Tteopus BepHepa. OCHOBHbIE THIIBI K.C.
Howmenknarypa k. c. [Ipaktnueckoe npumMeHeHHe K. C.

Kpumepuu OUECHKU omeema Ha IK3amMeHne

4-paJuIbHASA Iloxka3arenu Kpurepun

mKaJjaa
(ypoBeHb
OCBOEHHUA)

OTIn4HO 1. INomHOTA W3JI0KEHUS CryneHrom aH TTOJTHBIH, B

(TIOBBILIIEHHBIH TEOPETUUYECKOTO JIOTTYECKOM MO CJIEI0OBATENHHOCTH

YPOBEHB) Marepuana; pPa3BEpHYTBIM OTBET HAa IOCTAaBJICHHBIN

2. Ilonnota U | BOIIPOC, IJI€ OH MPOJACMOHCTPUPOBAI 3HAHUS

MIPaBUIIBHOCTh npeaMera B MOJHOM oO0ObeMme yueOHOU

penieHus MIPOrpaMMBl, JIOCTATOYHO ri1y0oKO

MIPAKTHYECKOTO OCMBICIIBAET JUC-LIUIUINHY,

3aJIaHus; CaMOCTOSITENLHO, i HCYeP-TBbIBAIOIIE

3. HpaBI/IJ'ILHOCTB W/MIM | OTBEYaeT Ha JOIIOJIHU-TCIIbHBIC BOIIPOCHI,
APryMmeHTUPOBAHHOCT IIPpUBOJUT COOCTBEHHEIE IIPpUMCPLBI 8()

b U3JI0KEHUS | Tpo0JieMaTHKe TOCTAaBJICHHOTO  BOMPOCa,
(MOCneIoBaTEeNIbHOCTD | PEUIMII  TPEJIOKEHHBIE — MPAKTH-YECKUE

NEHCTBUI ), 3a1aHus 6€3 OmuooK.
Xopomuio 4. CamoCTOATEEHOCTD CryneHToM JaH pa3BepHYTHIH OTBET
(6azoBbIi OTBCTa, Ha T[IOCTAaBJEHHBIM BOMPOC, TIJE CTYIEHT
YPOBEHB) 5. Kynbrypa peun; JIEMOHCTPUPYET 3HaHMs, IPHOOPETEHHBIE HA
6. nT.n JEKIMOHHBIX U CEMUHAPCKUX 3aHATHUAX, a

TAKKC MOJIYYCHHBIC ITOCPCACTBOM H3YUYCHHA
00s13aTCIbHBIX y‘-Ie6HLIX MaTepuajioB IO
KypCy, HacT apryMCHTUPOBAHHBIC OTBCTHI,
MMPUBOAUT NPUMEPBI, B OTBETC NIPUCYTCTBYCT
CBO6OI[HOC BJIaJACHUC MOHOJIOTHYECKOMH
PCYbIO, JIOTUYHOCTHL U NOCICAOBATCIBHOCTD
OTBCTA. OIIHaKO J0IYCKACTCd HCTOYHOCTL B




orBere. Pemmn npeuIoKEHHBbIE IPAKTH-

YECKue 3a/1aHus c HEOOJIBIITIMH

HETOYHOCTSIMH.
Y noBieTBOpUTEND CryzneHTOM J1aH OTBET, CBUJAETENIbCT-
HO BYIOIIMIA B OCHOBHOM O 3HAaHUHU IPOIECCOB
(TIOpOTOBBIH M3y4aeMOM AUCUUIUIMHBI, OTIMYAOLIUKCS
YPOBEHD) HEJOCTATOYHOW TIyOMHOW W  IOJHOTOM

PACKPBITHA TEMBI, 3HaHUEM OCHOBHBIX
BOIIPOCOB TEOpHUH, clabo CcPOpMHPOBAH-
HbIMHU HaBbIKaMH aHaJIn3a ﬂBJ’IeHHfI,
IMponeccoBs, HEOOCTaTOYHbBIM YMCHHEM
JaBaTb ApryMCHTUPOBAHHBIC OTBEThBI U
IIPUBOJUTH IIPUMEPBI, HEJI0CTaTOYHO
CBOOOJHBIM BJIAJEHHUEM MOHOJIOTHYECKON
pedplo,  JIOTUYHOCTBIO W TIOCIENOBa-
TEIBHOCTHIO OTBeTA. Jomyckaer-cst
HECKOJIBKO OIIMOOK B COJICPYKAHUU OTBETA U
PEIICHUU MMPAKTUICCKUX 3a)1aHI/II\/'I.

HeynosnerBopute CryneHTOM J1aH OTBET, KOTOPBIH
JIBHO COJIEP)KUT PSAJ CEPbE3HBIX HETOYHOCTEH,
(YpoBeHb He 00Hapy-)KUBAIONUN HE3HAHHE IPOIECCOB
copmupoBaH) u3y-yaeMoi MpeIMETHOM obnactu,

OTJIMYAIO-TITUNCS HETJTYOOKHM PaCKphITHEM
TEMbI, HE3HAHWEM OCHOBHBIX BOIIPOCOB
Teopuu, Hec(HOPMHPOBAHHBIMU HaBBIKAMH
aHaJM3a SIBJICHUI, MPOIIECCOB, HEYMEHUEM
aBaTh ~ apryMEHTHPOBAaHHBIE  OTBETHI,
cna0blM  BJQJICHHEM  MOHOJIOTUYECKOU
peublo,  OTCYTCTBHEM  JIOTHYHOCTH H
MOCIIEZIOBATEIbHOCTU.  BbIBOIBI  TOBEpX-
HOCTHBI. PellieHue npakTU4YecKuX 3aJaHui
HE BBINIOJHEHO T.€. CTYACGHT HE CIOCOOeH
OTBETUTh HA  BOMNPOCH  Jaxke  Ipu
JOTIOTHUTEIBHBIX ~ HaBOJSIIMX  BOIpPOCaxX
IPEro1aBaTels.

9. YYUEBHO-METOANYECKOE U THO®POPMAIIMOHHOE OBECIIEYHEHHUE
JUCHUITJIMHbBI
Y4yeOHas auTeparypa:
a) OCHOBHAas:
1. AxwmeroB H. C. O0mas u Heopranndeckas xuMusi: yueOHuk 11 By30B/H. C. AxmeToB.
— M.: Bricm. mk., 2002. — 743 c.

2. TI'munka H.JI. O6mas xumus. — M.:Murerpan-Ilpecc, 2002. — 727 c.
3. T'munxa H.JI. 3agauum u ynpaxHenus no o6mei xumuu. — JI.: Xumus, 2001.
4. HexkpacoB b.B. O0mas u Heoprannueckas xumusi. — M.: Xumus, 1973.
5. VYraii f.A. OGmas u Heoprannyeckas xumus. — M.:BIII, 2000. — 527 c.

6. CanamoB A.X., Kutuesa JI.U., AkranueBa A.I'. JlJabopaTopHblil pakTUKyM 110 00IIEeH 1

Heopranudeckoit xumuu. Ilox pen. npodeccopa Cynareirosoii 3.X. — Marac, [Tunurpum,

2008. - 71 c.



0) JOMOJIHUTEIbHAS:

1. Crenun b. JI. Heoprannyeckass XuMusi: y4eOHUK JJI1 XHMUYECKUX U XUMHUKO -
TEXHOJIOTMYECKUX CIIeIUaNbHOCTEeH BhIcHlL. yueb. 3aBenenuit/b. JI. Crenun, A. A.llBeTkoB. — M.:
Bricmiag mkona, 1994. — 256 c.

2. CyBopoB A. B. Obmiast xumusi: yaeOHOe mocoOue aIst BBICII. yued. 3aBeneHnii/A. B.
CyBopos, A. b. Hukonbckuii. — CII0.: xumus, 1995. — 624 c.

3. JIumun P. A. Peakuiuu HeopraHMYeCKUX BEIIECTB: ClIpaBOYHUK/P. A. Jlunun. — 2-e m31.,
nepepad. u gon. — M.: JIpoca, 2007. — 638 c.

4. Pabunosuu B. A. Kpatkuii xumnueckuii cnpaBouHuk/B. A. Pabunosuy, 3. f. XaBuHa.
— CII6 .:Xumus, 1994. — 432 c.

o. 3anaun U yrnpakHeHus 1o obmen xumuun: yauedHoe nocoodue./Ilox pea. H. B.
Koposuna. — M.: Beiciias mxkona, 2003. — 255 c.

6. lNonw6paiix P. A. CoopHUK 33734 U yIpaKHEHUH 10 XUMUU: Y4yeOHoe nmocodue s
XHM.-TEXHOJI. CIIeIl. BhICHI. yue0. 3aBenenuii/P. A. I'ons0paiix, E. . Macios. — M.: Beicmras mikona,

1997. - 384 c.

9.2 UnTepHeT-pecypchl

http://fizrast.ru/sitemap.html http://www.don-agro.ru http://xn-
jiibhv9a xn-plai/ http://www.agroxxi.ru/ (PT'B)
http://elibrary.rsl.ru HayuHast snekrpoHHas Oubinoreka
http://elibrary.ru/default.asp Poccuiickas HarmoHanbHas OMOIHOTEKA
bttp://primo.nlr.ru http://nbmau.rudnekTporHas 6ubIMoTEKA

Poccuiickoii rocynapcTBeHHOM OMOIHMOTEKH

Hap;my C TpaAUIUOHHBIMHA U3JaHUAMU CTYACHTEI U COTPYAHUKH UMCIOT
BO3MOXHOCTB ITOJIb30BATHCA 3JICKTPOHHBIMU ITOJITHOTEKCTOBBIMU Oazamu JaHHBIX:

Ha3zBanue pecypca Ccpuka/noctyn

DnekTpoHHas OubnroTeka oHaiiH «EnuHoe OKHO K http://window.edu.ru
00pa3oBaTeIbHBIM PeCypcamy

«O06pazoBatenbHbIi pecypc Poccumn» http://school-collection.edu.ru

denepanbHbIil 00pa30BaTENLHBINA MOPTAN: yupexaeHus, | http://www.edu.ru —
nporpammsl, cranaaptel, BY3s1, Tectsl EI'D, TTA

denepanbHbIii LEHTP uHdopmanmonHo- | http:/fcior.edu.ru -

oOpa3oBatenbHbIX pecypcoB (PLIMIOP)

OBbC "KOHCVYJIbTAHT CTYAEHTA". OnexrponHas http://polpred.com/news

OuOIMOTEeKa TEXHUYECKOTO BY3a

WznarenscTBO «JIanpy. DJEeKTPOHHO- http://www.studentlibrary.ru -
O6ubimoTeyHas cuctTemMa

Pycckas BupTyanbHast 6MbaroTEKa http://rvb.ru —
Kabuner pycckoro si3plka U JIuTepaTypsl http://ruslit.ioso.ru —

HanuoHansHbIi KOPIYC pycCKOTO sI3bIKa http://ruscorpora.ru —



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://xn-/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/
http://elibrary.ru/default.asp
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.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://ruslit.ioso.ru/
http://ruscorpora.ru/

N3narenbcTBO «JlaHbY. DNEKTPOHHO- http://e.lanbook.com -
OubnroTeYHas cucTeMa

EsxenenenbHuk Hayku 1 oOpa3oBanus FOra Poccun http://old.rsue.ru/Academy/Archive
«AKaneMus» s/Index.htm

Hayunast snextponnas 6ubnmoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnexkrpoHHo-0nOMMOoTeuHas cuctema |IPRbooks http://www.iprbookshop.ru -

DJeKTPOHHO-CIIPAaBOYHAsI CUCTeMa JOKyMeHTOB B cdepe | http://www.informio.ru
oOpazoBanus «1apopmmo»

HudopmarroHHo-1paBoBas cucrema «I'apant» CereBast Bepcus, JTOCTYITHA CO BCEX
KOMIIBIOTEPOB B  KOPIOPATHBHOMN
cetu Unrl'y

DneKTpOHHO-O0MOIMoTeuHas cucrema «lOpaiT» https://www.biblio-online.ru

9.3 IIporpaMmmHoOe oOecnieyeHHe

NudopmanrionHo-61ubIMoTeuHOE 00ecneueHre yueOHOro nporecca BKII0YaeT B ceOst:
e IOCTYI K 3JIEKTPOHHO-ONOIMOTEYHBIM CUCTEMaM H AJIEKTPOHHBIM JIOKyMEHTAM;
e XpaHEHHE BBIITYCKHBIX PA0OT U BEJICHHSI AJIEKTPOHHOTO MOPT(OIHO 00YyIarOIIIXCS;
e WV-reader (IPRbooks) 111 MOOMIIBHBIX YCTPOUCTB AJIst HE3PSUUX U CTA00BUSAIIHX.
Nwmeromuecs B By3e aganTUBHBIC TEXHOJIOTUH ISl BHEAPEHHSI HHKIFO3UBHOTO 00pa30BaHUs
00eCTeYnBarOT BO3MOKHOCTh BHEIPEHHUS METOJIOB WHKITFO3UBHOTO 00pa30BaHUs U OOydeHHS
JOJIeH ¢ HapyIIeHUSIMU 3peHus B (popMax, aTanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3JOPOBbSI.
YHuBepcurer o0ecnedeH ciaeIyomuM KOMITIEKTOM JTUIEH3NOHHOTO IPOTPaMMHOTO
obecrieyeHus.
1. JIumen3zunoHHOE MporpaMMHOE obecrieueHue, ucnonbpzyemoe B Uarl'y
1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2.Microsoft Windows server 2003, 2008, 2012, 2016
1.3.Microsoft Office 2007, 2010, 2016
1.4 TIporpammusriii kommiekc MMUC “Jlexkanat”
1.5. [Iporpammusblii komriekc MMUC “Busyanbnas Ctynus TectupoBanus™
1.6.IIporpammusrii komruiekc MMUC "TIJTAHBI"
1.7. TIporpammusiii kommuiekc MMUC "SJIEKTPOHHBIE BEJIOMOCTH"
1.8. [Iporpammusbiii kommeke MMUC BEB-TTPMJIOKEHUE "TIPUEMHASA
KOMUCCHSI-OHJTAH"
1.9.1Tporpammusiii kommieke MMUC "[TIPUEMHA S KOMUCCHUA"
1.10. IIporpammusiii komiuiekc MMUC "BEJJOMOCTU KADE/IPbI"
1.11. 1C 3apmnata u Kagpsi
1.12. 1C KamuH: pacyer 3apaOOTHOM ATkl
1.13.  AwutuBupycuoe ITO Kaspersky endpoint security
1.14. CmpaBouHo-npaBoBas cucreMa “Koncymnbrant”
1.15. 1C byxranrepus

10. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JJUCIUIIJINHbI

Teopernyeckuii Kypce

1) Jlekuuu: mpe3eHTaINH.
2) KoHTpOIbHBIE TECTHI.
3) Crircox BOIIPOCOB ISt TPOBEACHUSI COOECEIOBAHUSL.


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/
http://www.informio.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/

4) TaGmump!.
5) Bapuantsl 3aganuii 111 KOHTPOJIBHBIX padoT.

JlaGopaTopHbIii NPaAKTHKYM

1) Temaruxa u onucanue 1a6OPATOPHBIX PaObOT (CHENMATBHO Pa3PaOOTAHHbIN U H3IAHHbI
ab0paTOPHBIN MPAKTHKYM ISl CTYJICHTOB XUMHUYECKOTO HAIIPABJICHUS).

2) Habop XUMHYECKHX PEaKTHBOB K KaXI0M 1abopaTopHoii paboTe.
3) JlaGopaTopHble YCTaHOBKH, 000PYIOBAHME.

11. METOJAMYECKHUE YKA3AHMS JUISI OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCLUILINHBI

Jucuunnuza « Xumus» HanpasiieHa Ha popmupoBanue komnetenuii: OINK-1, OITK-4.

[IpomexyTouHas aTTecTanys MpeArnoaaraeT 3K3aMeH.

[Ipucrynas K M3y4yeHUIO AUCLUILIMHBI, HEOOXOJAUMO B MEPBYIO OYEpPEb O3HAKOMUTHCA C
coJiep;kaHueM paboueit mporpammsl gucuumiauHb! (PITIT).

Jlexuu UMEIOT LENbI0 IaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUI.
[Ipu u3ydyenuu u npopaboTKe TEOPETUUECKOTo MaTepraa /s 6akaJaBpoB HEOOXOAUMO:

- MOBTOPHUTH 3aKOHCIEKTUPOBAHHBIM Ha JEKIMOHHOM 3aHATUU MaTepuan U JIOTOJHUTH €ro C
Y4€TOM PEKOMEHJIOBAHHOM IO IAHHOM TEME JIMTEPATYphI;

- TpU CaMOCTOSITEIbBHOM M3YyYEHUM TEOPETHUECKONM TEeMbl CJAeNaThb KOHCIEKT, HCIOJIb3Ys
pexomennoBannele B PIIJI  snureparypHble  HMCTOYHMKM M peCcypchl  HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

- IIpU TOJITOTOBKE K MPOMEXKYTOYHOM aTTeCTalluy MO0 MOJYJIIO HCIIOIb30BaTh MaTepuaibl GoHIa
OLICHOYHBIX CPE/CTB.

JlaGopaTtopHble 3aHATHS MPOBOIATCS C ILENbl0 YIIyOJeHHs M 3aKperieHHs 3HaHWM,
MOJIyYEHHBIX Ha JIEKIUSAX U B IPOIIecCce CaMOCTOATENbHON paboThl HaJl HOPMATUBHBIMU JOKYMEHTaMH,
y4eOHOW U HAyYHOU JTUTEPATYPOH.

[Ipu noaroToBke k 1a00paTOPHOMY 3aHATHIO HEOOXOAMMO:

- U3Y4HTb, IOBTOPUTH TEOPETUUECKUN MATEPHAI 10 3aJaHHOU TEME;

- IIPY BBITIOJTHEHUH JOMAIIHUX PACUETHBIX 3aJaHUM, U3YyYUTh, IOBTOPUThH TUIIOBBIE 3aJaHUs,

BBITIOJIHSIEMBIE B ayAUTOPUH.

Pexomenaanuu mo padore ¢ HAy4HOH ¥ y4eOHOH JUTEPATYyPOil

PaboTa ¢ yueOHOI M HaydHOH JTUTEpPATYpPOH SBIIAECTCS TJIABHOW (DOPMOM CaMOCTOSITEIBHON
paboThl 1 HEOOXOAUMA MPU MOATOTOBKE K YCTHOMY OMPOCY Ha CEMHUHAPCKUX 3aHATHUSAX, K MOIYIbHBIM
KOHTPOJIBHBIM paboTaM, ompocy, sk3ameny. OHa BKJIIOYAeT MpopaldOTKy JEKIMOHHOIO MaTrepuana —
M3y4YEHUE PEKOMEHJOBAaHHBIX UCTOUYHUKOB U JIUTEPATYphl MO TeMaTHKe JIeKIui. KOHCIEKT jexuuu
JOJKEH coJepxaTh pedepaTUBHYIO 3alMUCh OCHOBHBIX BOIPOCOB JICKIUHU, MPEIOKEHHBIX
npernojaBaTesieM cxeM (IIPH UX JAEMOHCTpPAllMU), OCHOBHBIX MCTOYHHMKOB M JIUTEPATYphI MO TeMaM,
BBIBOJIBI TIO0 KaXJIOMYy Bompocy. KOHCHEeKT AobKeH ObITh BBHIMOJHEH B OTICIBHOM TeTpaad IIo
npeaMery. OH JODKEH ObITh aKKypaTHBIM, XOPOIIO YUTA€MbIM, HE COJIEP>KaTh HE OTHOCSIIYIOCS K
TeMe UH(GOPMAIUIO WIH PUCYHKH.

KoHcnekTsl HayqHOW JINTEPATYphl IPU CAMOCTOSITEIbHOW MOJATOTOBKE K 3aHATHUSAM JIOJIKHBI

OBbITH BBIMIOJHEHBI TAK)KE AaKKypaTHO, COJAEP)KaTh OTBETHl HA KaXKJbl MOCTABJIECHHBIH B TeMe
BOIPOC, UMETh CCBHIJIKY HAa UCTOYHUK MH(POpPMAIUMHU C 00s3aTeIbHBIM YKa3aHUEM aBTOpPA, Ha3BaHUS U
rojia M3JaHus UCMOJIb3yeMONH HayyHOW auTeparypbl. KOHCHEKT MOKeT OBITh OMOPHBIM (COJEepXkaTb
JIMILb OCHOBHBIE KJIIOUYEBBIE MO3UIMH), HO TIPU 3TOM MO3BOJISIOLUIUM JaTh MOJHBIA OTBET IO BOIIPOCY,
MOKeT ObITh OJPOOHBIM. OObEM KOHCIIEKTA OINPEAEIAeTCS CaMUM 00yJaroIuMcsl.

B npornecce paboTsl ¢ yaeOHOM 1 HAYyYHOU IUTEPATypOl 0OYJAIOLTHIICS MOKET:

- JieNaTh 3alMCH IO XOAY YTEHHMS B BMJIE IPOCTOTO MJIM Pa3BEpHYTOIO IIIaHa (CO34aBaTh
NepevYeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHHKE);

- COCTaBIAITh TE3UCHl (IUTUPOBAHUE HauOoJiee BaKHBIX MECT CTaTbM MM MOHOTpaduH,
KOPOTKO€ U3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH AHHOTAIUU (KpAaTKOE 0000IIEHNE OCHOBHBIX BOIIPOCOB pabOThI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BePHYTHIE TE3UCH).



Pabouas mporpamma JUCHHILTHHBI «XUMUS» COCTaBJIEHA B COOTBETCTBUU ¢ TpeboBanusmu OI'OC BO
no HampasjeHuto noarotoBku 35.03.06 ArpouHkeHepHs, YTBEPXKAEHHOTO MPUKa30M MUHHUCTEpCTBA
obOpa3oBanus u Hayku Poccuiickoii @enepanmu oT «23»_aBrycra 2017 r. Ne 813

- IIporpammy cocraBuiI:

- EBmoeBa A. 5., crapummii OpernoaaBareib
- (®.1.0., 10IKHOCTB, TOITUCH)

- I[Iporpamma ofgoOpeHa Ha 3acefaHuu Kadeapsl _ «XUMHI»

- TIpotokom Ne 11 oT «20» wroHs 2023 rona

- TIporpamma og00peHa Y4eOHO-METOANYECKMM COBETOM ATPOMHKCHEPHOro (aKyinbTeTa/MHCTUTYTA /

- mpotokoa Ne 3 ot « 26 » 06 2023 rona

- HporpaMMa paccMOTpE€HA Ha 3aCCAaHNN yqe6HO'MeTO,Z[I/IquKOFO COBC€Ta YHUBCPCUTETA

- mpotokoi Ne 10 ot «28» 06 2023 roma



CBe}IeHHﬂ 0 MEPECYTBEPKACHUU MMPOTrpaMMbI Ha O‘lepejll-[()i/i y‘leﬁl—[blﬁ roaxmn
perucrpanuu H3MeHeHui

'VueOHbIit Pemenue kadenpbl BnecenHble u3MeHEHN ITonmnuce 3aB.
roj (Ne mpoTtokoura, kadenpoit
JiaTa)
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