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1.IIEJIM OCBOEHMS YUYEBHOM JJUCIIUILJIMHBI

HCJIHMI/I OCBOCHMA JUCHHUIIJINHBI «XHMHUSA» ABJISIOTCH:

- H3YYCHHUC CTYACHTAMH OCHOBHBIX MOHSATHH 1 3aKOHOB XHUMUH,

-OCBOE€HHE OCHOBHOI'O MaTepualla 110 CTPOEHUIO aTOMOB, XUMHUYECKON CBSI3U U 3aKOHOMEPHOCTSIM,
CBA3aHHBIM C IIEPUOJINYECKUM 3aKOHOM U IIEPUOANYECKON cucteMon aieMeHToB . 1. Menneneesa;
- M3y4€HHE OCHOB XMMHUYECKON TEPMOJMHAMUKN M KUHETUKU XUMHUYECKHUX ITPOLIECCOB;

- TOJy4yeHHeE INyOOKHX 3HaHUH 10 TEOPUU PACTBOPOB U TEOPUH JIEKTPOXUMHUUECKHUX ITPOLIECCOB.

2. MECTO YYEBHOM JJUCIUILIUHBI B CTPYKTYPE OIIOII BO

JucuunnuHa « XuMus» OTHOCUTCS K 00s13aTeNIbHOM yacTu quciuiuivd bioka 1; uzydaercs B 1
CEMeCTpe.
[IpennaraeMplii Kypc MOMOXET CTyAE€HTaM IPUOOPECTH 3HAHHS 110 OCHOBHBIM XMMHYECKUM
IIOHATHUSAM, ITOHATH CYIIIHOCTb ITPOTEKAHUS XUMUYECKUX IIPOLIECCOB.
Tabuuua 2.1.

Ces3pb JUCHUAIIMHBI « XHMHSD) C NoCJaCAYOIIMMHA JUCHUIIJIMHAMMU H CPOKH UX U3YYCHUSA

Kon JMCUMIIMHBL, TOCHEeAYIONME 3a JUCHUILITMHON Cemectp
JUCITATUIAHEI «XUMHSD»
b1.B.10 MaremMaTnka 2.3
b1.0.06 dusnka 2,3

B pe3yJjbTaTe 0OCBOCHUA NUCHUIIMHBI CTYACHT JO0JIZKCH

3HATD:

[TpuHIMIBI KTaccuUKAIMA 1 HOMEHKIATYPY HEOPTaHUYECKUX COeIUHEHUH;
OCHOBHBIE TUIIBI XUMHUYECKUX CBS3EH;

OCHOBBI COBPEMEHHOU TEOPUU CTPOCHUSI ATOMA;

Teopurio KOMIUIEKCHBIX COETMHEHUM;

OCHOBBI SHEPIeTHKU U KHHETUKH XUMUYECKHUX MPOIIECCOB;

Teopuio pacTBOPOB HEIJEKTPOIUTOB U AJNEKTPOJIUTOB;

OCHOBBI 3JIEKTPOIUTHUECKUX MTPOLIECCOB.

YMeTh:

Haxoauts cBsi3b MEXly CTPOSHHEM BEIIECTBA U €70 XUMHUYECKHUMH BO3MOXKHOCTSMU;

e Pemarps m00ble XUMHUYECKHE 33[aud, OMHMPAsCh HA TEOPETHYECKH MaTepHal  OCHOB
XUMUU;

e [IpoBoauTh mpocreiine pacué€Tbl MO OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIHIM,
SHEPreTHYECKUM U KMHETHYECKUM IpolieccaM, TEOPUH PaCTBOPOB;



e PabGoratp B

000pyI0BaHNUS;
e CocCTaBnsATh XUMHUYECKHE PEAKIMHU JIFOOBIX XUMHYECKUX MTPOIIECCOB M BHIITOIHSITH HA UX
OCHOBE HEOOXO/IUMBIE PACUETHI.

Baagern:

Jaboparopud ¢

HCIIOJIb30BAHUEM

npocTeliero  1abopaTopHOro

e MeToaUKON MPOBEACHUS XUMUYECKOTO IKCTIEPUMEHTA B Ta0OPATOPHBIX yCIOBUSIX;

e YMeHHEM MPaBUIHLHOTO OOBSICHEHHUS PE3yJILTATOB SKCIIEPUMEHTA, €CIIN JaKe PEe3yabTaT
OTPHIIATEIILHBIN;

e MeromaMu OKa3aHUs MEPBOM MOMOIIX PU HECUYACTHBIX CIIyYasiX B XUMHUECKOU
naboparopuu.

3. KOMIETEHIIUN OBYYAIOIEI'OCs1, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUS YYEBHOU JUCHUIIJINHBI

[Ipouecc u3yuyeHMs IUCLUIUIMHBI HampaBlieH Ha (OPMUPOBAHMUE 3JIEMEHTOB CIIEIYIOIIMX

komnereHuil B coorserctBuu ¢ GI'OC BO u OIIOII BO 1o nanHOMy HanpaBiI€HHUIO TOATOTOBKH:

Kon HaunmenoBanu HNupukarop B pesyabTaTe ocBOCHUSA
KOMIIeTEHII € KOMIIeTeHII U JAOCTHKEHUS AUCHMILIMHBI 00YYAI0 LU CS
UM KOMIIEeTeHIIM U HAOJIKEH
Oowenpogpeccuonanvnovie KoMnemeHyuu U UHOUKAMOPHL UX OOCHUICCHUA
OIIK-1 Cnocoben pematb OIIK-1.1. 3HaTh:
THIIOBBIE 33/1a4M JleMOHCTpHpPYET 3HaHHE | - OCHOBHBIE TIOHATHS M METOJBI
npodeccHoHATBHOI OCHOBHBIX 3aKOHOB (byHIaMEHTAIBHBIX pazzenoB
AeATeJbHOCTH HA MaTeMaTHYeCKuX, MaTeMaTHKH,  HEOOXOJMMbIE B
OCHOBe 3HAHHU €CTECTBEHHO-HAYYHBIX U | TPO(ECCUOHATIBHOW JIeATEIbHOCTH;
OCHOBHBIX 32KOHOB obmenpodeccHoHabHBL | - OCHOBHBIE 3aKOHBI
MaTeMaTH4Y€CKHX, X JUCIIMILINH, C€CTCCTBCHHOHAYYHBIX JUCHUIIIINH
€CTeCTBEHHOHAYYHBIX H | HEOOXOIUMBIX JUIS JUISL peIlICHUs] CTaHAApTHBIX 3a/1a9 B
00menpoecCHOHAIbH | PELICHHS THUITOBBIX 3a/1a4 | 001acTH TPOQecCHOHATbHOI
BpIX  JMCHMIUIMH ¢ | BoOnactu JeSATEITBHOCTH;
NpUMeHeHHeM arpoOMHXEHEPHH . - TIPHHIMITBI, METO/BI M CPE/CTBA
HHPOPMALHOHHO- OIIK-1.2. MHcnone3yer | pemieHus]  CTaHIApTHBIX  3ajad
KOMMYHHKAIMOHHBIX 3HaHUS OCHOBHBIX 3a- | IPO(ECCHOHANIBHOM  AESTeIbHOCTH
TEXHOJIOT U KOHOB MaTeMaTHYeCKHX | HA OCHOBE WH(POPMAIMOHHONH U

U EeCTECTBEHHBIX HayK
VTS peleHus
CTaHIApTHBIX 3a7ad B
arpoMHXEHEPHH.
OIIK-1.3. [IIpumenser
rH(POPMALTMOHHO-
KOMMYHHWKAI[HOHHBIE
TEXHOJIOTHH B PEIICHUU
TUTIOBBIX ~ 3aga4 B
obmactu
arpoHHXeHEepHH
OIIK-1.4. [Ilone3yerca
CHETNATEHBIMU po-
rpammamMu u  0Oazamu
JaHHBIX TpU pa3paboTke
TEXHOJIOTUA U
CPEICTB MEXaHU3aIuh B
CEJIBCKOM XO3SIMCTBE

Ooubnmorpaduueckoil KyJabTyphl C
NpUMeHeHneM HHPOPMaLMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH U
C Y4YeTOM OCHOBHBIX TpeOOBaHMI
WHPOPMALMOHHON O€30MACHOCTH.
Ymern:

- WCIIONB30BAaTh MAaTeMaTHUYECKHE
METOABI AJISl PEUICHUS MPUKIIaIHBIX
3ajad;

- YUTaTh HAyYHYIO JIUTEpaTypy MO
cBOCH CHEIUAIIBHOCTH,
UCTIOJIB3YIOIIY0 ~ MaTeMaTHYeCKUH
anmapar;

- TPUMEHATb OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX  JAUCLMIUIMH
JUIS pellleHHs CTaHAApPTHBIX 3a7ad B
obnactu npodecCHOHANBHON
JIESITENbHOCTH;




- pemaTth CTaHAApTHBIE 3aa4d
npodeccnoHabHON  AEATETBHOCTH
Ha OCHOBE HH()OPMALMOHHOW W
Ooubnmorpaduueckodl KyJlbTypsl ¢
NpUMEHEHHeM  MH()OPMaMOHHO-
KOMMYHHUKAIMOHHBIX TEXHOJOTHH H
C Y4YeTOM OCHOBHBIX TpeOOBaHMMA
nHpOpMAITMOHHOW  ©€30IMacHOCTH
Buaaners:

MAaTeMaTHUKO-CTaTHCTUYECKUMU

MeToAaMH 00pabOTKH

9KCIEPUMEHTAIBHBIX JaHHBIX;

- HaBBIKAMH  HCIOJB30BAHUI
OCHOBHBIX 3aKOHOB €CTECTBEH- HO-
HAYYHBIX TUCHUIUIMH JUIS peIICHUs
CTaHJAPTHBIX 3a7a4 B  00JIacTH
npodeccnoHabHOM AeATEeTFHOCTH;

- HaBBIKAMM ITOJIIOTOBKU 0030POB,
aHHOTAIUM, COCTaBICHUS
pedepaToB, HAyYHBIX JTOKJIA/IOB,
myOnuKanuii, u Onbnuorpadun mo
HaYYHO-HCCIIEI0BATENBCKOM padoTe
¢ yueToM TpeboBaHuit
MH(POPMAITMOHHOM 0€30TTacHOCTH

OIlIK-4

Cnoco0OeHn
peajn30BbIBaTh
COBpeMeHHbIEe

OIIK-4.1.
Hcnonb3yer marepualisl
Hay4YHBIX HMCCIEOBaHUM

3HATB:
- COBpEMEHHBIE TEXHOJIOTUU
po(hecCUOHATBHON IeATEIILHOCTH;

TeXHOJIOTHU U 10 COBEPIIIEHCTBOBAHUIO YmMmers:
000CHOBBLIBATDH X TEXHOJIOTHH U CPE/CTB - Ppeanu30BBIBATh
NpUMeHeHue B MEeXaHHU3aIUU COBpEMEHHbBIE TEXHOJIOTUU 15§
npodeccuoHAIbLHON CeNIbCKOXO3IHCTBEHHOTO | OOOCHOBBIBATh WX MPHUMEHEHHE B
NeATeTbHOCTH MPOMU3BOJICTBA PO eCCHOHANBEHON IEATEIILHOCTH;
OIIK-4.2. Bnapern:
OO0O0CHOBBIBAET - HaBBIKAMH OOOCHOBAaHHS U
MIPUMCHCHUC peajm3anuu COBPEMCHHBIX TEXHO-
COBPEMEHHBIX JIOTUH B po¢heCCHOHAIILHOM
TEXHOJIOTHH  CEJbCKO- | JCATEIIEHOCTH
XO35IIICTBEHHOTO
MIPOU3BOJICTBA, CPEACTB
MeXaHU3aINH VIS
MIPOU3BOJICTBA,
XpaHEHHUsI 51
repepadboTKu
POy KITHH
JKUBOTHOBOJICTBA u
PacTeHHEBOICTBA
4. OFBbEM JJUCIIMIIUHBI 1 BUJbl YYEBHOM PABOTBI
Taboauua 4.1.

O0beM ITMCHUIIMHBI H BBl y4eOHOH padoThI




Bup yueOHoii padoTbl Bcero 1
4acoB cemMecTp

OO01mmast Tpy10eMKOCTh TUCIUTLTAHBI 144 144
AyJIUTOPHBIE 3aHATHS 34 34
Jlexuyn 18 18
Jlaboparopubie 3ansTus (JIP) 16 16
CamocrostensHas padota (CPC) 83 83
KonTtpoins 27 27

5. COJEPXAHHUE JUCLUUILIUHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
(PABJIEJIAM) C VYKA3AHUEM OTBEJEHHOIO HA HHX KOJMYECTBA
AKAJJEMUYECKHUX WJIN ACTPOHOMHUYECKHUX YACOB MU BHUJIOB YYEBHBIX
3AHATHI

Taoauna 5.1.
5.1 CTpyKTypa AMCUMILUIMHBI

OO611as Tpy10€MKOCTh AUCIUILTUHBI COCTABIISIET 4 3a4eTHBIC eMHUIIBI, 144 yaca.

NeNe | HammeHoBaHMe pa3aesia 2 Buabi ®opMmbI
n/n (TembI) z y4eOHOM padoThI TeKYUIIero KOHTPOJIsA
© J J3 | CP ycreBaemMoCTH

1. | OCHOBHBIE  MOHSTHS 1 2 - 8 CobecetoBaHue, TECTOBBIN
XUMUU. KOHTPOJIb,
CrexnoMeTrpHuueckue KonTpomabhas padora 1
3aKOHBI.

2. | OCHOBHBIE KIIACCHI 1 2 2 8 Co0OecenoBanue, TECTOBBIH
HEOPTaHHYECKUX KOHTPOJIb.
COEIMHEHU I KonTponbhas padota 2

3. | CtpoeHue atoma. 1 2 2 8 CobecenoBaHue, TECTOBBIN

KOHTPOITb.
KonTtponbHas pabora 3

4. | [lepuoguuecknii 3akon u | 1 2 2 8 CobecenoBanne, TECTOBBIN
nepuoanyuecKasl  CUcTeMa KOHTPOITb.
XUMHYECKUX  DJIEMEHTOB Kontponbnas padota 4
.M. Menneneena.

5. | XuMHuueckas CBA3b. 1 2 2 8 CobecenoBanue,

TECTOBBIN KOHTPOJIb.
Konrponsnas padora 5

6. | CxopocTh XUMHYECKUX | 1 2 2 9 CobecenoBanue,
peakiui. XHUMHUYECKOE TECTOBBII KOHTPOJIb.
paBHOBECHE. KonTponbhas pabora 6

7. | DHepreTuka u 1 2 2 9 CobecenoBanue,
HATPaBICHHOCTh TECTOBBIN KOHTPOJIb.
XUMHYECKHUX ITPOLECCOB. KonTponbaas padbora 7

8. | PactBopnl. Teopus 1 2 2 9 CobGecenoBanue,
AJIEKTPOTUTUYECKON TECTOBBIN KOHTPOJIb.
JIUCCOLAALINM. Kontponbnas padota 8

9. | OKHCIUTEILHO- 1 2 2 8 CobecenoBanue,
BOCCTaHOBUTEJIbHbBIC TECTOBBII KOHTPOJIb.




peakuuu u 2 KonrponsHas pabora 9
JIEKTPOXHUMUYECKHE
IPOLIECCHI.
10 | KoMIuiekcHbIE 1 8 CobecenoBanue, TSCTOBBIH
COE/IMHEHUSL. KOHTpPOJIb
Konrponsnas padora 10
HUTOI'O: 18 16 | 83

5.2. Conep:kaHue QM CHUIIMHBI «XUMHUD)

Pa3znen 1. BBenenue

OcHOBHBIE TPOOJIEMBI COBPEMEHHOM HEOpPraHWYecKOoi XuMuHu. Pycckas HOMEHKIATypa
HEOPraHMYECKUX COCIMHEHHUN (KHUCIOPOJ, OKUCEN, TUAPOOKUCH, BOJA, LIEJI0Ub, IEPEKUCh BOJOPO/A,
CEPHOKHUCIBIN, XJOPUCTBIN U T.1.). MeXayHapo1Hasi HOMEHKJIATypa. XUMHUS U SKOJIOTHSL.

OCHOBHBIE NIOHATHS U 3aKOHBI XMMHUHM. ATOMHas €IMHHLIA Macchl. ATOMHAsi U MOJIEKYJIApHas
Maccel. Moisib. MoinbHass Macca. BanentHocTs. CTeneHb OKHCIEHUs. DKBUBaleHT. MoiibHas Macca
sKkBHBaJIeHTa. OlpeneneHuss XMUMHYECKOTO 3KBUBAJICHTA JJIEMEHTA, KUCJIOTBI, TMIPOKCHIA, COJIH,
okcyaa.  OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  DKBHUBAJEHTBHl. 3aKOH  CTEXMOMETPUHU.  3aKOH
9KBHUBAJICHTOB.

Pa3jen 2. OcHOBHbBIE KJIACChl HEOPTaHUYECKUX COeTMHEHUH
Knaccudukanus HeopraHWMYecKuX coenauHeHUH. OKCHUIBI, KUCIOTBHI, OCHOBAHHS, COJIM.
Knaccudukanus, puznyeckue 1 XUMHUECKHE CBOMCTBA, CIIOCOOBI MOTyYeHHS.

Paznen 3. Ctpoenne atoma. PazBuTHe npeacraBjieHu 0 CTPOEHUH aTOMa

ATOM — Kak cioxkHas cuctema. CiioxHasi CTpykTypa siapa. [IpoToHbI 1 HEHTPOHBI.

JIBONCTBEHHAass mpupoAa 3JIEKTpoHa. Macca W 3aps 2JIEKTPOHOB. BOJHOBBIE CBOMCTBa
anekTpoHoB. CooTHomeHue HeomnpeneneHHocTH IleiizenOepra. Ilonarue opbOurtanu. BonHoBas
¢ynkuus M BojHOBoe ypaBHeHue Illpenunrepa. PaamanbHas u  opOuTanbHas COCTaBISIOLINE
BOJIHOBOM (DYHKIIUU.

KBantoBbie uncna. CTpykTypa 3JEKTPOHHBIX 00o0siouek. KBaHTOBBIE YpOBHHU, KBAHTOBBIE
MOJIypOBHH, S-, p-, d-, f- aTomHble opOutanu. IlpaBmia KieukoBckoro. PeanbHble pacnosiosxeHus
YPOBHEH U MOlyPOBHEW B aTOME.

OCHOBHBIE IPUHIUIIBI PACIIPENETICHNS SJIEKTPOHOB B aTOME: IMPUHIIMI HAUMEHBIIEH YHEPTHH,
npuHuun [aynu u npasumno ['ynna.

N300paskeHre 3JIEKTPOHHOM CTPYKTYphl aToMa MpU IOMOIIM DJIEKTPOHHBIX (opMyn u
KBaHTOBBIX AYEEK. DHEPreTUYECKHUE TUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Pasnen 4. Ilepmonmueckuii 3aKOH W mNepuoAuveckasi cucrema 3jemenToB JI.H.
MenpeneeBa

ITouckn OCHOBBI KJacCU(UKAUK XUMHYECKHUX DJIEMEHTOB 10 OTKPHITUS MEPHOJHMUYECKOTO
3aKOHa.

Tpu srtama paboter .M. MenaeneeBa B 00NacTH CUCTEMAaTHKH XUMHUYECKHX 3JIEMEHTOB.
@opMynMpoBKa nepuoauyecKkoro 3akoHa. (Co3laHMe MEpUOAMYECKOM CHCTEMBI DJIEMEHTOB.
Jlormueckue BBIBOIBI U3 IIEPUOJAUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI 2JIEMEHTOB.

CoBpeMeHHast  GOpMYJIUPOBKa TEpUOAMYEcKOoro  3akoHa. CTpyKTypa  COBPEMEHHOM
MIEPUOJNYECKON CHCTEMBI 3JeMEHTOB. KopoTkonepuoaHbli M JUIMHHONEPHUOAHBIA BapHaHTHI
nepuoauueckoil cucrembl. Ilepuon. I'pynma. J[lenenue rpynmbl Ha NOArpymHnbl. TUnuyeckue
3JIEMCHTHI, ITOJIHBIC aHAJIOI'U.

s-, p-, d-, f- amemMeHnThl. BHYTpeHHSS 1 BTOpHYHAS IEPUOTUYHOCTD.

3aKOHOMEPHOCTH HM3MEHEHHUSI OCHOBHBIX XapaKTepUCTUK aTOMOB IO NEpHOJaM W
rpynnaM. Paamycel aTOMOB W HMOHOB, 3HEPIHS HMOHU3ALMH, CPOJICTBO K 3IJIEKTPOHY,
DJIEKTPOOTPULIATEIBHOCTE: M3MEHEHUSA OJTUX XapakKTEpUCTHUK [0 MEpUoJaM W TIpyIMIlaM.
3aKOHOMEPHOCTH M3MEHEHHUSI BaJICHTHOCTH, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB
DJIEMEHTOB M CBOMCTB OJHOTHUITHBIX COCIUHECHUH.



BanentHbie 9JICKTPOHBI U MHOF006paSI/Ie BAJICHTHBIX COCTOSIHUM aTOMOB S-, p-, d-, f-
OJICMCHTOB.

Pazgea S. Xumuueckas cBsi3b

Tunel xumudeckoi cBsizu. KoBasieHTHas (mossipHas ¥ HenossipHas). MeToj BaJeHTHBIX CBS3ei
(MBC). Curma- u nu-cBa3u. OCHOBHBIE XapaKTEPUCTUKH KOBAJEHTHOW cBA3M. JlinHAa M 3Heprus
cBs3u. KpatHocTh cBsizu. ['mOpuam3aiids aTOMHBIX OpOUTayieid. MeToa MOJIEKYJSpHBIX OpOuTaneit
(MO JIKAQO). DHepreTuyeckue IuarpaMmbl TOMO- M T€TepOsiACPHBIX MoJieKys. [lonsipusanus cBs3u.
JIunoyIbHBI MOMEHT CBSI3U. XApaKTEPUCTUKU B3aMMOJICHCTBYIOIIUX aTOMOB: MOTEHLIMA MOHU3ALINH,
CPOJICTBO K DJJEKTPOHY, OJJIEKTPOOTPUUATEIbHOCTh. IMOHHAsg CBfA3b KaK MPEAEIbHBIA Clydai
KOBaJICHTHOM MOJISIPHOM CBsI3U. JIOHOPHO-aKLENTOPHBIM MEXaHU3M 00pa30BaHUsl KOBAJICHTHOM CBS3H.
Bomoponnass  cBa3p. MexmonekyispHas M BHYTPUMOJEKYJSIpHAss ~ BOJOPOJHAs  CBS3b.
MexMoneKkyJIIpHble B3aUMOJACHCTBUSA MOJIEKYJ. 3HAUY€HHE BOJOPOJHBIX CBA3ed. Merammueckas
cBs13b. Kommiiekcueie coequnenus. Koopaunamonnas teopus. TUITHYHBIE KOMIUIEKCOOOpa3oBaTenu u
nuranasl. MOHO- M NOJUACHTATHBIE JUTaH/Abl. XeJaTHbIE KOMIUIEKChI. M30Mepusi KOMIUIEKCHBIX
coequHeHni. Kiaccudukanus u HOMEHKIaTypa KOMIUIGKCHBIX coenHeHnH. KBaHTOBOMEXaHHUYECKHE
METO/bl TPAKTOBKA XMMHYECKOUN CBSI3M B KOMIUIEKCHBIX COE€IMHEHHUsX. Jlucconuanus KOMILIEKCHBIX
coequHeHnil. KoHCTaHTa HECTOMKOCTM KOMIUIEKCHOIO HOHA. IIpuMeHeHue KOMIUIEKCHBIX
COETMHEHUN.

Pa3nesn 6. KuHeTMKa U MeXaHN3M XHMHYEeCKUX peaKnui

CKopocTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTb OT IPUPOJbl U KOHLEHTPALUMU PEAreHTOB,
TeMieparypbl. KoHcTaHTa CKOpOCTH, €€ 3aBUCHUMOCTh OT TEMIEpATypbl. YpaBHEHHE AppeHuyca.
OHeprus aktuBauuu. [loHSATHE O TEOPUM AKTUBHBIX COYJApEHHM, aKTMBUPOBAHHOM KOMILJIEKCE B
TEOpUH aOCOJIOTHBIX CKOpPOCTeH peakuumu. MexaHM3M M KHHETHKAa peakluil B TOMOT€HHBIX H
rereporeHHbix  cucremax. Ilemubie  (H.H.CemenoB) wu  konebartensHbie  (Bb.I1.benoycos,
A.M.Kabotunckuil) peakiuu. ['oMOreHHBIN U reTeporeHHbli karann3. KuHeTnueckuil BBIBOJ] 3aKOHA
JEWCTBYIOIUX Macc.

Wuruburopsl 1 unHruOupoBanue. OCOOEHHOCTM KHHETMKHM Tra3o(asHblX, KHUIKO(Pa3HBIX H
TBepAO(Da3HBIX peakuuii. MexaHN3Mbl peaklnii C y4acTHEeM OpraHMYECKUX COECAMHEHUH.

Xumnueckoe paBHoBecue. OOpaTtumble M HeoOpaTuMble XUMHUecKue peakiuu. CocTosHue
paBHOBECHs] W TPHUHIMI  MHKPOCKONHYECKOM oOpaTuMocTu  peakiuu. KuneTtmdyeckuii u
TEPMOAVMHAMUYECKUN ITOAXOABI K ONUCAHUIO XUMUUECKOTO PABHOBECHS.

KoHcTanTa XHMMHYECKOro paBHOBECUS U pasziMyHble CHOCOOBI €€ BblpakeHusa. CBs3b
KOHCTAaHThl XMMHMYECKOI'O PAaBHOBECHsI CO CTaHIApTHBIM HM3MeHeHHeM sHepruu ['mubd6ca. Cmemnienue
XUMHUYECKOTO paBHOBeCHUs Ipu n3MeHeHuu ycinoBuid. [Ipunnun Jle [latense.

BnusHue cpenbl Ha TOpoTeKaHME XUMHUYECKHMX peakiuil. OcobeHHOCTH Tra30(a3HbIX,
KUAKOo(a3HbIX, TBepAOoGa3HbIX peakuuil. Poib SHTaNBNMHHOTO U SHTPONUUHOTO (PAKTOPOB B
OIIpEIEIICHUYU HAIIPABJICHUS IIpOLiEcca.

Pa3nes 7. JHepreTuka H HANPaBJICHHOCTh XHMHYECKHX IIPOLIECCOB

OCHOBHbBIE IOHATUS XMMUYECKOH TEPMOJMHAMUKU: CUCTEMa, ITapaMeTpbl COCTOSIHUA, padoTa,
SHEpPIHsl, TeIUIOTA.

BuyTpeHHss sHeprus, U ee U3MEHEeHHEe NMPU XUMUYecKuX U (a30BbIX MpeBpaieHusx. [lepsoe
Hayajlo TEPMOJAMHAMHUKH. OHTAJbNUS 00pa3oBaHUs XUMHUYECKUX coeauHeHuid. CraHgapTHOe
cocrosinue. CTaHIapTHbIE SHTaNbNUU oOpa3oBaHMs. TeraoBble >PQPEKTbl XUMHUYECKUX peaKLUi.
TepmoxuMuyeckue pacueTbl, OCHOBaHHbIe Ha 3akoHe I'ecca. TepMOXUMHUYECKHE IUKIIBL.
Temnmoemkocts. TemnepaTypHast 3aBUCHMOCTD TEIIOEMKOCTH W SHTAJIBIIHH.

Bropoii 3akoH TepMOAMHAMMKH. OHTPONHSA. 3aBUCHMOCTb SHTPOINUHM OT TEMIEpPATypHI.
CranpaptHas sHTponusa. M3mMeHeHue »HTponuu npu (a3oBbIX MEPEX0Jax M XMMHUYECKHX PEaKIHsX.
Oueprust ['n66ca n sueprust 'enpmromnbia. Kputepuit caMonpon3BoIbHOTO MPOTEKAHUS MPOLECCOB.
XUMUYECKUN TOTEHLHMAN, 3aBUCMMOCTb XMMHMYECKOTO IOTEHIHAaaa OT KOHLEHTPAaLWH, AABJICHUS
pearcHToB. Y CII0BUE XMMUYECKOTO paBHOBeCUs. M30TepMa XMMHUYECKON peaKkuu.

KoHcTaHTa XHMMHUYECKOro paBHOBECHs Kak Mepa TINyOMHBI MPOTEKaHHsS IPOLECCOB.
Hcnons3oBanue 3HaYEHUN CTaHIAPTHOW DHTAJIBIIMM M SHTPOIIMU I pacdeTa KOHCTAHT PaBHOBECHS
XMMHMYECKHUX peakuuid. PakTopbl, BIUAIONIME HA BEIMYMHY KOHCTAHTBHI paBHOBecUsA. TepMoauHaAMM-
YECKHUH BBIBOJI 3aKOHA JICWCTBYIOLIMX Macc.



Pa3znen 8. PacTtBopbi

PactBops! xunkue (BOIHBIE M HEBOJIHBIC), TBEpHbIE M Tra3000pa3Hbie. CroCOOBI BBIpAKEHUS
KOHLIEHTPALlUl pPacTBOPOB: MaccoBas J0Js, MOJSPHOCTb, HOPMaJbHOCTb, MOJSUIBHOCTh, MOJISIpHAs
noJid. BnusiHue Ha pacTBOPUMOCTb 3HEPIMHM CTPYKTYPbl KPUCTAIUIMYECKOTO BEIECTBA U SHEPIUU
conbBaTaluu. PacTBOpBI HACHINIEHHBIC, HEHACBIIICHHBIC W, KOHIICHTPUPOBAHHBIC W pa30aBlICHHBIC..
PactBOpBI Hi€anbHbIE U peabHBbIE.

[ToHsATHE O KOJUTOMIHBIX PACTBOPAX.

KonnuraruBueie CBONCTBAa pacTBOPOB HE JJIEKTPOJIUTOB U DJIEKTPOIUTOB. JlaBieHue mapa
OMHApHBIX pacTBOpPOB. 3akoHbl Paynsa. Kpuockomus u 30yUIHOCKONUS KaK METOJbI ONpeiesieHus
MOJIIpHBIX Macc. OCMOC U OCMOTHUYECKOE JaBJIEHHE B HEOPraHMYECKUX M OMOJIOTMUYECKUX CHCTEMAaX.
3akonbl Payns u Bant I'odda mms pacTBOpOB HE 3JIEKTPOJUTOB U AJICKTPOJUTOB. M30TOHMYECKUI
K03 urment.

Onexrponurnueckas auccounanus (C.Appennyc). CuibHbIe U c1alble 3JeKTpoauThl. CTeneHb
U KOHCTaHTa auccouuanuu. PakTopbl, BIMSIIOUME HA CTENEHb AJIEKTPOJIUTUYECKON IUCCOLHUALUU.
Kaxymasics creneHb IuccolMaluy CUIbHBIX 3JIEKTPOJIUTOB. Juccoumanus ciadblX 3JIEKTPOJIUTOB.
3akoH pa3BeneHus OcTBayibia.

Bona xak BaxHenmmi pacrBopurens. Koncranrta nucconumanuu Boasl. MIoHHOE nponsBeneHue
BOJbl. BOostOpoiHBIi mOKa3aTeb.

I'mppomus u combBonmM3 coned. KoHcTaHTa paBHOBECHS peakuu Tuaponsza. DakTopsl,
BIIUSIOLIME HA PAaBHOBECHE PEAKIIUI THAPOIIH3a.

[IpousBenenne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX DJIEKTPOJIUTOB. Y CIOBUS
OCaXECHUS U PACTBOPEHMSI OCA/IKOB.

Pazgen 9. OxkucAMTEIBLHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

Teopust OKHCITUTENHHO-BOCCTAHOBUTENBHBIX peakiuuil. Knaccudukanuss OKHCIUTEIbHO-
BOCCTAaHOBHUTEIIbHBIX peakuuii. MexMOoneKyIIsIpHEIE, BHYTPUMOJIEKYIIIPHEIE, peakuu
aucrnponopiuonrpoBanus. Okucnurenb. BocctanoButens. [Iponeccsl OKUCIEHUS U BOCCTAHOBIICHUS.
COCTaBJ'IeHI/IC ypaBHeHI/Iﬁ OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKIII/Iﬁ METOAOM BJ'IGKTPOHHOFO
OamaHca U MeTOJIOM monypeakiuii. CTeneHb OKUCICHHUsS aTOMOB B MouiekyJe. [IpaBuna onpenenenus
CTCIICHU OKHCIICHHUSA aTOMOB B MOJ'IGKYJ'IEIX U CJIOKHBIX MOHAX.

Pa3nes 10. OCHOBBI 2JIEKTPOXUMHUH

DNeKTpoabl, TadbBaHUYECKHH dyeMeHT. (CxemaTudeckoe HU300paKeHHe TalbBaHUYECKOTO
aJeMeHTa. DNEKTpOoAHbIM moTeHnual. CTaHgapTHBIA S7eKTpoaHbid nmoteHnuan. DJ1C, crangapTHas
SJC.

Psn nanpsoxennii. YpaBHenue HepHcTa DnekTpoan3 pacTBOPOB U PACILIABOB.

Pa3zgen 11. KomniexkcHble coeqMHEHU
Kommniekcubie coenunenus. Koopaunamumonnass teopusi Bepuepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX coelnHeHui. HoMeHkIlaTypa KOMIUIEKCHBIX coequHeHnil. [IpakTnueckoe npuMeHeHne
K. C.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' A

[Ipy n3yueHnn TeopeTHIecKOro Kypca Ha JEKIHIX MpeayCMaTpUBaeTCs 3aJ10)KEHNE MaTepuaia B
Bujie npe3eHTanuu. OTaenbHbIe JEKIIMK U3J1aratoTcs Mo MpoOJIeMHON TEXHOJIOTHH.

Ha nexnusx uCHons3yroTcs B KadyecTBE JAEMOHCTPALlMOHHOrO Marepuana Ilepmoanueckas
cucrema anemenToB JI. 1. MenneneeBa u psia JpyTrUx CIPaBOYHBIX TaOJIHLI.

IIpn wu3ydyeHHHM CBOMCTB OTHEJIBHBIX XUMHUYECKMX COCIUHEHHW M XUMHUYECKUX IPOLIECCOB
IIpelyCMaTPUBAETCs IOCTAHOBKA JIEKITMOHHBIX JEMOHCTPALMOHHBIX OIIBITOB.

HekoTopele paszensl TEOPETUYECKOTO Kypca M3Y4alrOTCsl C HCIIOJIB30BAHMEM OIEPEKAIOMEH
CaMOCTOSITENTbHON pabOoThI: CTYJCHTHI MOIYYa0T 3a/laHKs HA O3HAKOMJIEHHE C HOBBIM MaTe€pHajoM J0
€r0 M3JI0KCHHS Ha JCKIUAX.

st Gosiee OCHOBATENIbHOW OLIEHKHM YCBOSIEMOCTH TEOPETHYECKOrO Marepuajia CTyJeHTaMu
UCHOJIB3YIOTCSA TECTBI, @ TAK)K€ TPAJAULIMOHHBIE IUCbMECHHBIE M YCTHBIE KOHTPOJIBHBIE MEPOIPHUATHS
(KOJUIOKBUYMBI, KOHTPOJIbHBIE pAaOOTHI).

ITpu mpoxoxaeHnu 1a00paTOPHOTO MPAKTUKyMa CTYAEHTaM IpejyiaraeTcsi paboTaTth B MalbIX
rpynmnax: yueOHas rpymnma pa3o1BaeTcsi Ha HECKOJIbKO HEOONBIIMX TPYI — O 2-3 YeIoBeKa.



Kaxxnas rpymnma BeimosHseT 3amanue (1abopaTopHbIE OMBITHI) M3 JIAOOPATOPHOTO MPAKTHKyMa
1o obuieit 1 Heopranndyeckoil xumu. [Iporecc BeIMOIHEHUS 1a00PATOPHBIX ONBITOB OCYIECTBIISCTCS
Ha OCHOBE OOMEHa MHEHHI U BHIOOPA ONITUMAIILHOTO IIYTH PEIICHUSI.

Ha ocuoBanuu MOJYUCHHBIX HOAHHBIX II0 BCEM OIIbITaM Ka)KI[BIfI CTYACHT 3allOJIHACT CBOI
71a00paTOPHBII JKypHAJI, TJIe 3allUCHIBACT PE3yJIbTAThl OIBITOB, HAOIIOICHUS, COCTABISET YPaBHECHUS
peaKLII/Iﬁ XUMHUYCCKHUX IPOLUECCOB, C€CJIM HYKHO MPOHU3BOJUT COOTBCTCTBYIOHIHMEC pPaACUYCTBI U
pe3yIabTaThl IPEICTABISET B BUJEC rpad)nuecKoii 3aBUCHMOCTH.

Ha coOecenoBanuu ¢ mpenojaBareieM CTYACHT MPeaCTaBlIsieT OOPMICHHBIH OTYET 1O JTaHHOU
nabopaTOpHON paboTe M OTBEYACT HA BONIPOCHI MPENOJaBaTeNsl, CBI3aHHBIC C METOAMKOW PalOTHI,
pe3ynbTrataMu M BbiBojgamu. Ilo psgy paboT mpemgycMaTpuBaeTcs NPUMEHEHHE TECTOBOTO METOJIa
«3aIUTHD.

I'pynmoBast paboTa B XUMHUYECKOW JIA0OPATOPUHU CTUMYJIUPYET COTJIACOBAaHHOE B3aMMOJICHCTBUE
MEXIy CTYICHTaMH, OTHOIICHHS B3aWUMHOW OTBETCTBEHHOCTHM W  COTpyAHHMYecTBa. [lpm
(hOpMUPOBAaHHH TPYIIT YYUTHIBACTCS JBa IPU3HAKA: CTENCHh XHUMHYECKOH IOATOTOBICHHOCTH
CTY/ZICHTOB W XapaKTep MEKJIMYHOCTHBIX OTHOILICHUU. B psilie cily4aeB CTy/eHTaM caMHUM IpejiaracT
pa36I/ITI)CH Ha T'pyHlIibl, COCTaB KOTOPBIX BIIOCICACTBUU MOXCT KOPPCKTHPOBATHCA IJIS IMOBBIIICHUA
KayecTBa padOThI.

B Ha60paTOpHOM IMPAKTUKYMC IIPU BBIIIOJIHCHHU OTACIBHBIX OIIBITOB HCIOJB3YCTCA MCTOL
MPOOJIEMHOTO OOYYCHHS: CTYJICHT IMOJIydaeT 3ajJlaHue Ha XUMHUYECKUH MPOIIEeCC, METOJIUKY KOTOPOTO
OH JIOJDKEH MOon00paTh CaMOCTOSITEIbHO, HMCXOIS W3 HMEIOIIUXCS PEaKTHBOB, OOCYIUTH €€ C
MPEIoIaBaTeIeM U 3aTEM MPHUCTYIHUTH K €0 BBIMOJIHEHUIO.

7. HEPEYEHb YYEBHO-METOIUYECKOI'O OBECIIEYEHUSA AJIsA
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCA MO JUCIIUILIVHE

JIeKITMOHHBIE 3aHATHSA MIPOBOAATCH 1 pa3 B HCACIIO B o0beMe 2 4YacoB B MEpBOM CEMCCTPC.
J'Ia60paT0pHLIe 3aHATUS TIPOBOAAT CIKCHCACIILHO B o0beMe 2 4JacoB B Henemto. Ilocine okoHYaHMs
HU3YYCHUMA KaXJO0H TeMBbI CTYACHTBI IIPOXOOAT TCCTUPOBAHMUC, CO6€C€)IOB8.HI/IG, BBITTOJIHAIOT

KOHTPOJIbHBIE PAOOTHI.
7.1. IlepeueHb-yueOHO-METOAMUECKOTO 0OecTIeueH s ISl 00yHaromuXcs M0 TUCIUILUINHE:

1. AxmeroB H. C. Obmas u Heopranndeckass XxuMusi: yaeOHuk aiis By3os/H. C.  AxmeTos.
— M.: Beicmr. mk., 2002. — 743 c.
2. I'muaka H.JI. O6mas xumust. — M.:Uurterpan-Ilpecc, 2002. — 727 c.
3 I'muuxa H.JIL 3agauun u ynpaknenus o o0met xumun. — J1.: Xumus, 2001.
4. Vrait SI.A. O6mas u Heopraunueckast xumus. — M.:BII, 2000. — 527 c.
5 CanamoB A.X., Kutuesa JI.U., Axranuesa A.I'. JlJabopaTtopHblil mpakTUKyM MO
oO1eit u Heoprannveckoit xumuu. Ilox pen. npodeccopa Cynreirosoit 3.X. —

Marac, [Tunmurpum, 2008. — 71 c.

7.2. Yka3aHus AJsi 00y4aronuxcs 0 OCBOSHHUIO JUCIUTUIAHBI

Tadauuna 7.1.. Conepxxanne caMmoCTOATEIbHOM PadoThI 00y4aI0IMXCS



Homep
paszoena
(memuwi)

Temwi/e6onpocnwi, 6btHocumble Ha
camocmoamesnvbHoe uzyueHue

Kon-
60

uaco

Dopmul
pabomul

IIpocTsle U COXKHBIE BenlecTBa. PaciipocTpaHeHHOCTh
3JIEMEHTOB B 36MHOI KOpE U KOCMOce. XMMUYECKUE U
¢busnyeckue cpoiicTBa Beuiectsa. [lonsaTue o ynctom
BeLIECTBE U MpUMecH. OCHOBHBIE METO/bI ITOJTyYEHUS
yrcThIX Bemects, [1I/IK. Knaccnpukanus xummaeckux
pEearcHTOB 110 CTENEHU YUCTOTHI. [IoHsaTHE O
XMMHMYECKON PEaKIIMK KAK IIPEBPAILEHUH BEIIECTB.
OcCHOBHBIE TUIIBI XUMHYECKUX PEAKLIUI: PEAKIINH
pas3lIoKEHUs, COCIMHEHNS, 3aMELLCHHs, OOMEHA,
BHYTPEHHETO IIpeBpalieHus. HomeHknatypHbie
npaswia MIOITAK HeopraHndyeckux BEUIECTB.
Knaccudukanus npocteix Beniects. Kimaccudukarms
CJIO’KHBIX BEILLIECTB 110 cOCTaBy. buHapHbie
coelMHEeHMs. IHTepMeTaIIInYeCKne COEAMHEHUS.
Knaccudukanus cioKHbIX BEIIECTB MO
(YHKIMOHATIBHBIM PU3HAKAM.

cobece0BaHuE,
TECTOBBIM
KOHTPOJIb

Snpo kak nMHamMuyeckas CUCTEMa MPOTOHOB U HEM
TPOHOB. YCTOWYMBBIE M HEYCTOWYMUBBIE sJIpa.
PannoaktuBHelil pacnan saep. Ilepuon nomypacnana.
SlnepHble peakuuM U TPEBpPALICHUS XUMHUYECKHX|
3J€MEHTOB. VMICKyccTBEHHAs! paAnOaKTHBHOCTb.
«MeueHnblie» aTOMbI U KX IPUMEHEHHE.

cobecei0BaHuE,
TECTOBBIM
KOHTPOJIb

OTtkpbiTHE IEpHOANYECcKOro 3akoHa J[. 1.
MenaeneeBbiM. [IpuHIMI NOCTPOEHUS €CTECTBEHHOM
cucreMsl di1eMeHToB. Mcnons3oBanue [1.1.
MeHieneeBbIM METOIOM UHTEPIOJIALMH IS
HCIIPABJICHUS aTOMHBIX MacC U IPEICKa3aHus
CBOMCTB €l1€ HE OTKPBITBIX MIEMEHTOB.
OKCIepUMEHTAIIBHBIE IOATBEPKACHUS
TeopeTudeckux npeackasanui .M. Menneneesa.
3HaueHue OTKPHITUS NEPUOANUECKOTO 3aKOHA.
PackpeiTre B nepuoanyeckoil cucreme BceoOIen
€CTECTBEHHOM B3aUMOCBS3U MEXKIY XUMUYECKUMU
J7IeMEHTaMU. ['paHuLIbI ¥ DBOIIOLMS IEPUOIUYECKOMN
CUCTEMBIL.

cobece0BaHue,
TECTOBBIM
KOHTPOJIb

Bonoponnas cBsA3s. MexMoneKyIsipHast 1
BHYTPUMOJIEKYJIIpHAsE BOJOPOAHAS CBs3b. Biusinue
BOJIOPOJIHOM CBSI3M Ha CBOWCTBA BellecTBa. Poib
BOJIOPOJTHOM CBSI3U B OMOIIOTUYECKUX MPOIIECCaX.
Metannudeckast cBsi3b. OCOOEHHOCTH IIIEKTPOHHOTO
CTPOEHHS aTOMOB, CIIOCOOHBIX K 00pa30BaHUIO
METAUTAYECKOM CBSI3U. MEXMOJIEKYISIPHBIE
B3aUMOJCHCTBU. [{UII0Ib-TUII0Nb, JUIOIb-
WHYIIUPOBAHHBINA JUMOJIb, JUCIIEPCHOHHOE
B3aHUMOJIEHCTBHUE.

cobecemoBaHue,
TECTOBBIA KOH-
TPOJb




WoHHBINM 1 paluKaIbHbIA MEXaHU3Mbl XUMHYECKUX 6 cobece0BaHuE,
peaknuii. CBoOoHBIE pagukaibl. [loHsTHE O TECTOBEIN
LEMHBIX peakiusax. Bupl katains3a: TOMOT€HHBIH, KOHTPOJIb
reTePOreHHbIN, MUKPOTE€TEPOre€HHBIN, aBTOKATAJIN3,
MOJIOKUTEIBHBINA U OTPULATEIbHBIA KaTalu3,
noHsTHe 00 nHruouTOpax. OcobeHHOCTH (HEPMEHTOB
KakK KaTajau3aTopoB. VMcnonb3oBaHuEe KaTaIu3aTopoB
B IIPOMBIILJICHHOCTH.

6. [TpumeHeHne TepMOANHAMUYECKUX (PYHKIU 17151 6 cobecenoBaHue,
XapaKTEPUCTUKH PEAKIIMOHHOM CIIOCOOHOCTH TECTOBBIN KOH-
BELIECTB U OLICHKE BO3MOKHOCTH ITPOTEKAHUS TPOJIb

XUMHYECKUX PEAKIUI

CoiicTBa pacTBOpoB. PacTBOpUMOCTS. 8 cobeceqioBaHueE,
Konnentpanus pactBopoB. CriocoObl BEIpaKEHUS TECTOBBIN
KOHIIEHTPALMU PACTBOPOB: MAccoBast 10JIs KOHTPOJIb
PacTBOPEHHOTO BEIIECTBA, MOJIIPHAsI KOHIICHTPALIUS,
MOJISIpHAST KOHIIEHTPAIIMS YKBUBAJICHTA, MOJIbHAS
J0J1s1, TIOJISIPHOCT.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH. 8 cobeceloBaHUE,
Oxucnurenu, BoccraHoBUTENU. OCHOBHBIE TECTOBBIH
3aKOHOMEPHOCTH B U3MEHEHUU OKUCIIUTEIIBHO- KOHTPOJIb
BOCCTAaHOBUTEJIbHBIX CBOMCTB IIPOCTHIX BEILIECTB U
coequHeHuil. Crenens okucienus. Knaccuduxanus
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.
Metoab!l paccTaHOBKH KO3 (UIIEHTOB B
YPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuil. Ponb cpensl B IpoTekaHnun
OKHCJINTEIBHO- BOCCTAHOBUTEIIBHBIX MPOLIECCOB.
MoutsipHBIE€ MacChl SKBUBAJIEHTOB B OKMCIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUAX.

9 Knaccudukanmsi KOMIUIEKCHBIX COSTMHEHUH: 8 cobecenoBaHue,
TUIINYHBIC KOMILICKCHBIE COCAUHEHUS, XEJIaThI, TECTOBBIM
MOJIU- IAEPHBIE KOMIUIEKCHI, U30- U KOHTPOJIb
reTepONOJIMCOCTMHEHHUSI, AKBAKOMILIEKCHI
(KpHCTaJUIOrUIpaThl KaKk YacTHBIN ciyyait
AKBaKOMIIJIEKCOB). AMMHUAKaTHI.
AnmaokoMIiekcel. JIBOMHBIC COM KaK YaCTHBIN
ciyyail anuao-komiuiekcoB. [lonuranorenuasl, mo-
JINCYJIB]IbI, IEPOKCUAHBIE coequHenus. KnactepHbie
COCIUHECHHS, I-KOMILIEKCHI, KOMIIIEKCHI «TOCTh-
X035IMH», COETMHEHUS BKIIOUEHUS, KJIaTpaThl,
1eoauThl. 30MeEpHUs KOMIUIEKCHBIX COEAUHEHMIA:
ruapaTHas, KOOpJWHAIIMOHHAs, T€OMETpUYECKas,
M30MepHs TOJI0KEHHS (COJIeBast U30MEPHS),
HOHHU3AIIMOHHAS, OITHYECKAs.

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIHIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
MPOMEXYTOYHOM ATTECTAIIMA



Bonpocwt ona covecedosanusn

Tema: «OcHOBHBIE HOHATHSA U 3aKOHBI XUMHH. DKBUBAJIECHT»

1.

10.

O6BeM pe3sHHOBOI KaMepsl aBTOMOOMIBLHOM mHHEI paseH 0,025 M°, naBieHue B Heil 5,0665
10° ITa. Onpenenure Maccy Bo3ayxa, Haxosmerocs B kamepe mpu 20°C.

. Paccuuraiite MoexynapHyI0 Maccy Tasa, eciu 7107 kr ero mpu 20°C u 0,253-10° I1a

3aHUMAaIOT 00beM 22,18:107 v,

. Paccunraiite cpeHIO0 MOJIEKYISIPHYIO MacCy U INIOTHOCTh 0 AMOKCUY YTiiepojia CMECH

ra3os, cojaepsaieit no ooremy 38% docrena COC12 u 62 % xinopa Clo.

. Onpenenure maccy 107 m> rasooii cmecu, conepskamieii (o 06bemy) 50% Bogopoaa u 50%

JTUOKCUJIA yriaepoaa (H.y.).

. Ta3 (n.y.) 3aaumaeT o6bem 1 M°. IIpu kakoii Temreparype 06beM ra3a yTpoUTCs, eciu

JaBJICHUE Ta3a HE MEHseTCs?
IIpu KakoM JaBeHuH Macca xjiopa oobeMoM 3-10° M coctasur 2,510 kr, eciu
t=23°C?
Kakyro maccy CaCO3 Haio B35Th, YTOOBI IIOJYUYUTh IIPU €0 IPOKATIMBAHUU TUOKCU]]
yraepoja, 3aHUMaroIui 00beM 25- 10° M3 npu 15°C u naBnenun 104000 I1a?
Berauciure 06bpem 0,100 kxr razoBoii cmecu coctaBa 3CO+2CO; ipu 50°C u naBienun 98600
ITa.
U3 5-10° kr xnopara kanus KCIO; 66110 nomyueno 0,7-107 M® kucnopona, u3MepeH- Horo
ripu 20°C u gasnenuu 111900 ITa. Onpenennte MaccoByIO 100 IPUMECEN B XJIOpaTe
KaJusl.

IIpu 0°C B cocyne o6bemom 14107 m* comepaurces 0,8-107 kr Bogopona u 6,30 107 kr
azoTa. OnpenenuTe MapuaiIbHOE JABJICHUE a30Ta M 00IIIee TaBICHUE CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPraHnIE€CKUX CcoeIMHEeHMI»

10.

1.

Kaxue OuHapHbIe coeTMHEHUS Ha3bIBAIOT OKCUIAMU? Y KaKUTE BO3MOXHBIE CIIOCOOBI X
MOy YSHHSL.

Ha ueM ocHoBaHa knaccuukaims OKCUI0B Ha: a) HECOJIE00pa3yIolIre 1 coleodpasyomuue; 0)
KHCIIOTHBIE, OCHOBHBIE U MPOSIBIIAIOININE KUCIOTHO-OCHOBHYIO TBOMCTBEHHOCTH? Kakue
peaKIny XapaKTEPHBI JIJIST OKCHJIOB KaXI0H M3 ITUX TPYIIIT?

[TpuBeauTe IPUMEPHI OKCHJIOB, KOTOPHIEC TIPH B3aUMOJICHCTBHH C BOJIOW 00pa3yoOT JIBE
kuciaotsl. Kak B3aumozeiictBytot ¢ pactBopom Ca(OH)2 okenast N2Os, N2O3 u NO»?

B 4yem nposiBiisieTcst KUCIOTHAS MPUPOJIA TEX OKCUIOB, KOTOPBIE C BOJOW HEMOCPEACTBEHHO HE
B3aUMOJEICTBYIOT?

HazoBute 0CHOBHBIE OKCHJIbI, HETTOCPEICTBEHHO B3aUMOJICHCTBYIOIINE ¢ BOIoM. Hanummre
YPaBHEHHS COOTBETCTBYIOIINX PEAKITHH.

Kakwue mo xapakTepy oKCHIBI 00pa3yrOT HEMETAJLIBI U METAJUTBI B PA3HBIX CTEIICHSIX
okucienusn? [Tokaxure 310 Ha mpuMepe okcuaoB xpoma CrO, Cr203, CrOs.

VY Kakoro u3 ABYX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpakeHbI cuibHee: FeO mmn Fe;03; SnO
uin SnO2; ZnO i CdO; SnO unu PO; BbO mim CaO; As>O3; nimu Bi2O03?

B kakux ciydasx J1Ba OKCHAa MOTYT B3aUMOJIEHCTBOBATh JIPYT C JPYTOM M KaKue COSAMHEHUS
MpU 3TOM 00pa3yroTcs?

Kakue okcuipl 1 Ha KAKOM OCHOBAaHUU MOTYT OBITh OTHECEHBI TAKXKe M K KJIACCy COJIeit?
[IpuBeauTE COOTBETCTBYIOIINE TPUMEPHI.

dopmynamMHu KaKUX COJIEH MOXKET OBITh (DOPMATTLHO BBIPAXKEH COCTaB TAKUX MUHEPAJIOB, KaK
IITMHEIH, TayCMaHUT, MarHeTuT? K kakoMy Kiiaccy ciemyeT OTHECTH 3TH COSTMHEHUS?

Tema: «Ctpoenue atoma. Ilepuoanyecknii 3aK0H U MEPUOANYECKAS CUCTEMA XMMUYECKHUX

aneMenToB .. MeHaeneeBay
UYTo HA3BIBAIOT MPUHIIMIIOM HEOTPEICICHHOCTH U COOTHOIIICHUEM HEOIPEICICHHOCTH ?



[IpuMeHNMO 11 MOHATHE TPACKTOPHUH IBHKEHHS K MUKpodacTuaMm? Yem 3To onpeaensercs u
KaKo€ MOHSTHE €ro 3aMEHAET?

HeomnpeieileHHOCTb B CKOPOCTH 2NIeKTpoHa pasHa 108 cm/c. HaiinuTte cooTBETCTBYIONIYIO
HEOIPEEIEHHOCTD B [TOJIO)KEHUH JIEKTPOHA.

Uro Ha3bIBaroT 3Hepruei nonnszaunn? Kakas BeaMurHa UMEET C HEW OJIMHAKOBOE YMCIIOBOE
3HaueHue? B Kakux eIMHULax OHU U3MEPSIOTCA?

Uemy paBHO UKCIIO BCEX BO3MOKHBIX HOHU3ALMOHHBIX TOTEHIMAJIOB JIsl JAHHOT'O aTOMa U YTO
SBJIAETCS NPUUMHON yBenuueHus ux 3HaueHuit B pagy: [1<k<ls...?

Kak 3aBucuT BelMYMHAa HOHU3ALIMOHHOTO NTOTEHIIMAJA OT 3HAU€HUs /7S 3JIEKTPOHA IJIaBHOTO
KBaHTOBOT'O YKCJIa U YEM 3Ta 3aBUCUMOCTh 00ycioBiieHa?

UTo Ha3bIBaIOT CPOJACTBOM aTOMa K IEKTPOHY? [l KaKKX 3JIEMEHTOB 3Ta BEJIMYMHA UMEET
HauOoJIbIIIee MOJIOKUTEIBHOE 3HAYCHHE U JJIs KaKUX oTpullaTenbHoe 3HaueHue? Kakue
SKCIEPUMEHTAJIbHBIE JAHHBIC YKA3bIBAIOT HA HEBO3MOKHOCTh CYLIECTBOBAHUSI MHOTO3apsIIHBIX
IIPOCTHIX HOHOB?

Kakoii BBIBOA MOXKHO CAENaTh O CBOMCTBAX 3JIEMEHTA 10 3HAYEHUIO JIJI1 HETO HOHU3ALMOHHOTO
MOTEHIMAIa U CPOJICTBA K AJIEKTPOHY?

Uro Ha3bIBatOT a0COJIIOTHOM U OTHOCUTEIBHON 3JIEKTPOOTpULIATENIbHOCTHI0? Kak 1o 3HaueHuo
3TOW BEJIMYHUHBI MOXKHO, CYJJUTh O HAIIPABJIEHUU CMEUICHUS 3JIEKTPOHHOM IIJIOTHOCTH IIPU
o0pa3oBaHUM CBs3ei?

10. YTto Ha3bIBAIOT CTENEHBIO OKUCIICHUS AJIEMEHTA U YEMY paBHa UX 00111asi CyMMa B MOJIEKYJIE U
none?

Tema: «XumMunueckasi CBA3b»
MoskeT 1 ANTMHA CBSI3U OBITH PABHOM CyMMe paJiInyCoOB JIByX aTOMOB, KOTOPbIE €€ 00pa3yroT?

ITokaxxute 1 00BsICHUTE HA ipuMepe Monekysl Ho, 3Has, uro r/H/=0,053uM, a d/H-
H/=0,074um.

Boruncnute sHepruto ¢ -csizu C-C, eciu crangapTHas TemioTta oopazoBanust C-H u3
ra3o00pa3HbIX yriaepoja u Boaoposa paBHa -2815 k/x/monb, a a3Heprus o-cBsizu C-H paBHa -
411,3 xJI>x/MoIb.

Oueprus auccounanuu HJ pasua 298,4 kJ[>/Momab. MoxxHo 1 paznoxuts HI Ha anemeHThI
1pu 06TyueHun ynsTpaduoneTossiM ceetoM A =2-101% M? Kakyro sHepruio Hajio 3aTpaTHTB,
4TO6BI pa3noxkuth 5-107 r HI?

[Touemy MakcHMasbHasi KOBAJIEHTHOCTD (pochopa MOXKET ObITH paBHOM MATH, a Y a30Ta TaKOe
COCTOSIHME OTCYTCTBYET?

B pamkax teopun BC 00bsCHUTE, TOYeMY Y OOJIBIINHCTBA P-3JIEMEHTOB C IEPEMEHHOM
BAJICHTHOCTBIO €€ 3HAYECHUS pa3indaroTcsa Ha 27

JI15 KaKHX 3J1eMEHTOB, HMEIOILUX NIEKTPOHHBIE KOH(QHUIYpalU BHEIHETO cJ10s1 aToma 3s” p’ ,
4s? p*, 58’ p° , 6s! p° xapakTepHbI mepeMeHHast YETHAS U TIEPEMEHHAs HEUETHAS BAIEHTHOCTh?

Ha ocHOBaHMM pa3HOCTH JIEKTPOOTPUIIATETLHOCTH aTOMOB JJIEMEHTOB YKAXKHUTE, KaK
H3MEHSETCS CTEIIeHb HOHHOCTHU ¢BsI3M B coenunenusx HF, HCI, HBr, HJ?

PaccuuTaiite 3¢ pekTuBHBIE 3apsibl ATOMOB BOJOPOJa U XJI0pa, 00pa3yIOINX KOBAJICHTHYIO
MOJIAPHYIO CBA3b, €CIH Wken MONeKy el HC1 pasen 3,4-107° KoM, a una ceasu H- C1 pasna
1,271071% m.

Kak  MOXHO OOBSACHUTH, YTO AMMHUAK U TPUPTOPHU] a30Ta, UMEIOIINE OAMHAKOBYIO MU~
pamMuIaNIbHY0 (OpMY M COoZEpKAIUE ATOMBI SJIEMEHTOB C IPUMEPHO OJIMHAKOBBIM Pa3IndueM



10.

1.

12.

13.

14.

15.

16.

17.

18.

B DJICKTPOOTPUIATEIILHOCTH, CYIICCTBEHHO PA3JIMYAIOTCS IO BEJINUYHNHE AUITOJIBHBIX MOMCHTOB!
u (NH3) = 0,49 + 10% Kim, p(NF3)=0,07-10"2° K- m?

Kak cornacoBaTh MaiIylo OJIAPHOCTE cBs3H B Mojtekyie CO (1 = 3,33 107! Kim) co
3HaunTtenbHbIM paznuureM B 30 C u O 20(C)=2,5; 20(0) = 3.5.

Honnas ceaso.
Temneparypa miasnenust CaC1,=780°C, CdC1,=560°Q paauyc Ca pasen 0,104 am, Cd—0,09
HM. OOBSACHUTH pa3Inyuie TEMIEPATYP IIIABJICHUS.

[Tpu nepexone ot CsF k CsJ remneparypa riiaBiaeHus KpUcTauioB ymMmeHbInaeTcsi. OObICHUTH
Ha0JI0/1aeMBblIii X0]1 I3MEHEHUS TeMIIepaTyphl IIJIaBJICHUS.

OO0bsicHUTH HEeYCcTONUUBOCTH ruApokcuaoB meau (I) u cepedpa (I).

OOBACHUTD C MO3ULUN IPEICTABIECHUHN O MOJISPU3aLMY HOHOB MEHBIIIYIO ycToiunBocTh AuClz
B cpaBHeHuH ¢ AuCl.

K>COj3 maButcs mpu 890°C 6e3 paznoxkenusi, AgrCOs3 pasznaraercs yxe npu 220°C.
OOBSACHUTD yKa3aHHOE pa3IinyHe.

BaClz B BoJgHbIX pacTBOpax AuccouuupyeT noaHoctso, a HgCl mourn He nucconuupyer.
OOBbscHUTE ITO pa3INYUE B CBOMCTBAX COJIEH.

UTo Ha3bIBalOT TONOJHUTENBHBIM NMOJSIPU3alMOHHBIM 3P hekToM? OOBACHUTE, KaK €ro
Hanuuue B coenunennsx Hg?" nenaer okcun HgO menee ycroiiunBbiM, yeM okcu ZnO, He-
CMOTp# Ha OOJIBIINI paanyC HOHA PTYTH.

Kakoe coenunenne repmuyecku 6omaee ycroitunso: a) PbCO3 u CaCOs, 6) HgCly u PbCla, B)
FeCls u NiCl3, 1) Zn(OH); u Ca(OH)2, 1) MgCO3 u SrCO:s.

Tema: «3HepreTmca U HANIPABJCHHOCTb XUMHUYECKHUX ITPOLECCOB»

Kakoii 3ak0H sIBNIsIeTCSI OCHOBHBIM 3aKOHOM TepMmoxumun? J[aiite ero popMynnpoBKy.
[lepeuncnure cneacTBus, BoITEKaromue U3 3akoHa ['ecca. [l Kakux onpeeneHuit oHn
UCHOJB3YIOTCS B TEPMOXUMUYECKHUX pacueTax?

Kakoii pyHkImel cocTosTHUS XapaKkTepu3yeTcs TEHICHIIUS CUCTEMBI K JOCTHKCHHIO TaK
HA3bIBAEMOTO BEPOSITHOTO COCTOSTHHSI, KOTOPOMY COOTBETCTBYET MaKCHMaIbHast Oecropsi-
JOYHOCTH pacIpe/ieIeHUs] YaCTHIL?

Kak u3meHsieTcst SHTPOIUS CUCTEMBI C TIOBHIIIEHUEM TeMIIepaTyphl, B PEAKIUIX CHHTE3a U
pasnoxeHus BemecTs?

Kak BimsieT Ha SHTPOITHIO CHCTEMBI 00pa30BaHKE Ta3000pa3HbIX MPOIYKTOB?

Kakumu oTHOBpEeMEHHO IEHCTBYIOMMMH (DaKTOpaMU OTIpEAeTIsIeTCs HAlIPaBICHHOCTh
XUMHUYECKOTOo Ipoiiecca?

UYro HazbiBatoT sHepruen ' m6o6ca? Kakum obpazom uzmeHenue 31oit Bennuuasl (AQG)
yKa3bIBaeT Ha TEPMOJANHAMHYECKYIO BO3MOKHOCTh MJIM HEBO3MOKHOCTH CaMOIIPOU3BOJIBHOTO
npotekanusd npouecca? Kakoe 3nauenue AG onpeaensieT paBHOBECHOE COCTOSIHUE CUCTEMBbI?
[Tpu xaxom cootHomenuu AH u TAS: a) cuctema HaxXoAUTCS B PAaBHOBECUH, 0) XMUMUYECKUN

MPOLECC HAMPABJIEH B CTOPOHY SK30TEPMUYECKON WIIM SHIOTEPMHUYECKON peakiuu?



9.

OHTATBIUIHBIM WX SHTPOIUUHBIM (PaKTOPOM ONpEIESeTCS HalpaBIeHue XMMUYECKIX

peaxkuuii Ipyu O4€Hb HU3KUX TemrepaTypax?

10. Bo3M0HO JIu cCaMOIIPOU3BOJILHOE ITPOTEKAHUE MPSMOM peaklluu, €CIIU MPH M0JI0KUTEITbHOM

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

Tema: «CkoOpocTh XUMHYECKHX Peakuil. XMMHUYeCKOe PABHOBECHE)

10.

Peakuus naer no ypasaenuto 4NHj3 +50,=4NO+6H20. Kak usMeHUTCs CKOPOCTh PEAKIINH,
€CJIM yBEJINYUTH J1aBJICHUE B 2 pasza?

Peakuus mexny BeniectBamu A u B Boipaxkaetcs ypaBHeHreM 2A+B=2C. HauanbHas
KOHIIeHTpanus BemectBa A paBHa 0,3 moib/1, a BemectBa B — 0,5 monb/n. KoHcTanTta ckopo-
ctu peakuuu pasHa 0,8 1°/mMons>Mun!. Paccuuraiite HauaabHYI0 CKOPOCTh HPAMOM peakiuy U
CKOpOCTb T10 UCTEYEHUH HEKOTOPOI'0 BPEMEHH, KOTJa KOHIEHTpalKs BellecTBa A
yMmenbiaercs Ha 0,1 MoJib.

Paznoxenne N2O Ha TOBEpXHOCTH 30JI0Ta IPU BBICOKUX TEMIIEpaTypax MpoTeKaeT 1o
ypaBHenuio: 2N20=2N,+0> KoHcTaHTa CKOPOCTH JaHHOM peakiuy paBHa 5-107 n/MonsMun
npu 1173 K. Hauansaas kornentpanus N»>O 3,2 momns/n. Onpenennre CKOpoCTh peakiiuy Mpu
3a/laHHOM TeMIlepaType B HaYaJbHbIM MOMEHT U B TOT MOMEHT, Korja pasznoxurcs 25 % N»O.
Peaknus nnet no ypaBHeHuto 2NO+0,=2NO;. HauanbHble KOHUEHTPAUU Pearupyroumx
BeniecTB ObuTH (MOB/11): C(NO)=0,8; C(0O2) =0,6. Kak u3MEHHUTCS CKOPOCTh PEAKIINH, €CITH
KOHIICHTPAIMIO KUCJIOPO/ia yBEIHUUTh 110 0,9 MOJIB/T, a KOHLIEHTPAIMIO OKCUIa a30Ta 10 1,2
MOJIb/1?

PaccunraiiTe KOHCTaHTY CKOPOCTH peaKkLUy MEPBOTO MOPsIIKa, YUUTHIBAs, YTO 3a 25 MUH
peakuus npoxoaut Ha 25 %, T. €. IpopearnpoBajla YeTBEpTas 4acTb BELIECTB.

KoHCTaHTa CKOPOCTH PeakIuu MepBoro nopsaka papHa 2,5:-107 ¢!, Kaxoe konudecTso
OCTaHETCs HelpopearnposasIIuM yepe3 10 4 nocne Havana peakuuu? HaganbHas KOHIIEHTpa-
1ys paBHa 1 MOJIB/II.

CKOJIBKO BpeMEHHU HE0OXO0IUMO ISl TPOXOoKaAeHHs Ha 60 % peakuuu BTOPOro MOpsi/IKa, €Cliu
pu ToH ke TemnepaType 3a 20 MuH peakuus nporekaet Ha 30%? HauanbHble KOHIEHTpaLUU
MCXOJHBIX BEIIECTB OJJMHAKOBbI U PaBHBI 2 MOJIb/JI.

ITpu 393 K peaxius 3akaHunBaeTcs 3a 18 MuH. Uepes CKOJIBKO BPEMEHM 3Ta pEaKLIUs
3akoHuHTCS TIpH 453 K, ecnmu remnepatypHbiii KOdOPHUITUEHT CKOPOCTH PEAKITUN paBeH 37
Onpenenure TeMrepaTypHbIi KO3GOUIIMEHT CKOPOCTH PEAKIINH, €CTTU MPU TOHUKECHUH
TeMnepaTypsbl, Ha 45° peakius 3aMeIuiach B 25 pas.

KoHCcTaHTBI CKOpOCTH peakiuu nepBoro nopsiaka rnpu 288 u 325 K coOTBETCTBEHHO PaBHbI
2:10 1 0,38 ¢!. KakoBbl TeMneparypHblii K03)(GHIMEHT CKOPOCTH 3TOM peakiuy U KOHCTAHTA

CKOpOCTH 3TOM peakiuu npu temneparype 303 K?

Tema: «PactBopbl. Teopus 3J1eKTPOJIMTHYECKON TUCCONMALMIDY



10.

Kaxkue BemecTBa Ha3bIBatOT ANIEKTpoauTaMu? YeM OTIMYAIOTCSl UX BOJHBIE PACTBOPHI OT
pPacTBOPOB HEAIEKTPOIUTOB?

Urto Ha3bIBAIOT U30TOHMYECKUM KOd(puimeHToM i2 Kako ero (pm3uueckuii CMbICT U METOBI
SKCIIEpUMEHTaIbHOro onpeseneHus? OT Kakux (pakTOpOB 3aBUCAT 3HAYCHUS i

Kakue BennunHbI ABISIOTCSA KOJMYECTBEHHONW XapaKTEPUCTUKON MPOLIECCA IIEKTPOIIU-
THyeckon aucconuanuu? Jlaiite ux onpeaenenus. Kakyro U3 HUX U MOYeMy Ha3bIBAIOT
ITOCTOSIHHOM BEJIMYMHOMN?

Ha xakue rpynmnsl yCI0BHO JEMIAT 3JEKTPOJIMTHI IO BEIMYUHE CTENEHU UX TUCCOLUALUN?
[IpuBenuTe npuMepsl MPEACTABUTENECH STUX TPYII.

BerlinageT m ocajiok rpu ciimBaHUU HackleHHBIX pacTBOpoB: SrCl, m CaSO4; CaCly u SrS0O4?
B kakoit mocieoBaTeIbHOCTH TOJKHBI BBINIAIATh OCAJIKH, €CJIM K PACTBOPaM, COJICPKAIINUM
vonsl: 1) Ca®*, Ba*', Sr** u 2) CI, I, Br', nocTeneHHo NpubaBIaTh: K IEPBOMY PacTBOP
NaxS0Os4, a ko BTOpomy pactBop AgNO3?

Kakas u3 1Byx couneit 60sbIe pacTBOpUMa U BO cKoibko pa3: CaSO4 mu BaSO4, BaCO; unu
SrCO3, Pbly nnu PbCl,?

Kaxkue u3 coseit He moBepraroTCs TUAPOIIU3Y, U €CIIH MOBEPrat0TCs, TO MO KAKOMY THUITY:
K2S04, NasSe, BaS, RbNO3, ZnCh, K>SO3, KCIO3, HCOOK, NaC104, KBrO?

Jnst xakoii conu pH pactBopa Oyaet umers 6osnbiiee 3HaueHne: NaNOs3 win NaNOa,
CH3COOK mmu CH3COONH4, KCIO unu KC103?

JlaiiTe CpaBHUTETHHYIO XapaKTEPUCTHKY CyNb(aToB, CyTbPUTOB U CYIb(PUIOB MIETOUHBIX

METAJLJIOB I10 UX CIIOCOOHOCTH K TUAPOJIN3Y.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE P€AKIUHA U JJIEKTPOXUMHUIECCKHUE ITPOUECCHD»

[Tokaxute yCIIOBHOCTb TEPMUHOB IIPUHUMAET» U «OTAAET» SJIEKTPOHBI PU ONPEICICHUN
GyHKIUH OKHCTUTENS U BoccTaHOBUTENA. [loueMy Takasi yCIIOBHOCTh BO3MOXHA?

UTo Ha3BIBAIOT COMPSIKEHHOW OKUCIUTEIHHO-BOCCTAHOBUTENIBHON MAPOM U CKOJIBKO UX
JIOJKHO YYacCTBOBATh B OKMCIIUTEIbHO-BOCCTAHOBUTENIBHON peakuun? YeMy COOTBETCTBYET
Ka)kaas U3 HUux?

UTo HaA3BIBAIOT OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIMU KO3 duninentamu? Kakue meTo b
CYIIECTBYIOT IS UX omnpeseneHus? [lokaxuTe CynmHOCTh KaKIOTO U OOBSICHUTE, B KAKUX
CIIyyasix ¥ IOYeMy OJIMH U3 HUX MPEANOYTUTENbHEE IPYroTo.

MeHSI0TCSl MM OCTaIOTCS IOCTOSIHHBIMU 3apsi]l U aTOMHBIA COCTaB MOHOB, YYaCTBYIOLIUX B
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3MokHO 11 MpeBpallieHre MpoCcTOro HoHa B
OKCOAHMOH WJIM 00paTHBIN mporiecc?

Ecnu kucnora, B3sTast B M30BITKE, yYACTBYET B PEAKITUU KAK OKHCIUTENb WIH BOCCTAHOBUTEID,
TO COBMAAACT JIH JIsl Hee KOA(P(DUIIUEHT B MOJICKYJIIPHOM YPaBHEHUU PEAKIIHH C
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIM? Pa3zbepure 3TH cilydan Ha mpuUMepax B3auMOJIEHCTBUS:

MeJU ¢ pa30aBICHHOW a30THOU KUCIOTOM, COMSTHOM KUCIOTHI C TUXPOMATOM KaJvs.



OOBsicHUTE MPUYKHY PE3KOT0 Pa3IMYHUsl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOUCTB JIBYX
MetaioB 1 rpynnsl I1IC, Haxondmmxes B 5-M nepuofe.

IToxaxxure BIUsHUE CpPebl HA IPOTEKAHUE OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI Ha
MIpUMeEpE U3MEHEHMS OKUCIIMTENIBHON EMKOCTH IE€pMaHraHaT - MOHa.

Kakyumu KucinoraMyu MOXKHO I0JIb30BaThCS I CO3[1aHUs CPEABI IIPU IIPOBEICHUN Red-Ox
peaknuii? [louemy ¢ 3TOH TENBIO MPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCIOTY?
CriocoOCTBYeT JIH KHCIIasi Cpejia: a) OKUCICHHIO KaTHOHOB JIO OKCOAHHOHOB; 0) OKHC-

JIMTCIIbHOMY ,HGfICTBHIO OKCOaHHOHOB?

10. Kakue oKHCIUTEIIbHO-BOCCTAHOBUTEIIFHEIC CUCTEMBI Ha3hIBAIOT rerepo- u roMoreHHeIMu? UTo

11.

SIBJISICTCS] IPUYMHON BOBHMKHOBEHHUS CKavKa MOTEHIIMAJIa B CUCTEMax MepBoro tumna? Y paercs
JIY DKCTIIEPUMEHTAJIBHO OIPEIeINTh €ro a0COIIOTHOE 3HAYEHUE, OTHOCUTENIBHOE 3HAUeHHE?
Inexkmponus. Kopposus memannos.

M3 kakuX NpOILECCOB Ci1araeTcst 001as peakiust JIEeKTPOXUMHUECKOT 0 pPa3yioKeHUs BEllecTBa?

12. YeM otnmyaeTcs QJICKTPOJIU3 BOJAHBIX PACTBOPOB JJICKTPOJIHUTOB OT 3JICKTPOJIN3a UX

paCHJ'IaBOB? Kaxue noHsl n MOJICKYJIbI, HAXOAAIHUECA B BOAHBIX PAaCTBOPAX coJieit MOTYT BOC-
CTaHAaBJIMBATBCA HA KaTOAC U OKHUCJ/IATHCA Ha aHoz[e? Hanumure YpaBHCHU COOTBCTCTBYOIINUX

peaKIuii.

13. Ilpu KakuX yCcIOBUSIX U U3 KaKUX COJIEH, BO3MOXHO, TIOJYYUTh C TOMOIIBIO 3JIEKTPOJIN3a

OOIHOBPEMCHHO LICJIIOYb U KI/ICJIOTY?

14. Jlaiite popmynupoBky 3akoHOB Dapajies U X MaTeMaTHYeCKHe BbIpakeHUs. YTO Ha3bIBAIOT

yuciom Papanes F? Uemy paBHa 3Ta BeTM4MHA B KyJIOHaxX U ammep-yacax?

15. IIpu anexrponuse pactBopoB AgNO3, CuSO4, BiCls, Haxoasuxcs B ociie0BaTeIbHO

COEIMHEHHBIX JIEKTPOJIN3epax, BbIAETIIOCH 5,41 cepeOpa. Haliute Maccy BbIIEIMBIINXCS

IIpru 5TOM MCIU U BUCMYTaA.

16. OnuHAKOBO M OTHOLIEHHE K KOPPO3UU TEXHUYECKOIO U XMMUYECKH YUCTOro Meraimia? Yem

BBI3BIBAETCSI KOPPO3HsI OOBIYHOM cTanu?

17. Kakue CYHICCTBYIOT CITIOCOOBI 3alllUThI MCTAJIJIOB OT KOpp03I/II/I? KpaTKO H3JIOKUTC CYITHOCTDb

KaxXXJ0ro n3 Hux.

Tema: «KoMmniekcHble coeTMHEHH S
Kakwne coenrHeHNsI MOKHO OTHECTH K KOMILJIEKCHBIM?
[Tonb3ysich MONOXKEHUAMHA KOOPAVMHALIMOHHON Teopun BepHepa naiTe onpenesneHus
CJICIYIOIIUM TTOHSATHSM: a) KOMIUIEKCOOOpa3oBaTelb, 0) JIUTaH Ibl, B) KOOPAMHAITMOHHOE YHCIIO
KOMIUIEKCOOOpa3oBaTesi, T') BHyTPEHHSS U BHEIIHSS cpepa KoMILIeKca.
Kaxk onpenenstores 3aps1 KOMIZIEKCHOIO HOHA U CTENIEHb OKUCIIEHUS
KOMITJIEKCOOOpa3oBaresi?
Kakas cBsi3p MeXIy CTPOCHHEM aTOMOB 3JIEMEHTOB U X CIIOCOOHOCTBIO K

KOMILIeKco0OpazoBanuto? [IpuBeauTe mpuMephl TUIMMMYHBIX KOMITJIEKCOOOpa3oBaTee.



5. IlpuBeaute npuMepbl TUIIMYHBIX TUTaH10B. Kakue muranabpl Ha3bIBalOTCSI MOHOACHTATHBIMU U
KaKue MOJIUICHTAaTHBIMU?

6. Kaxkoe BiusHHE JOHKHO OKa3bIBaTh Ha 3HAUYEHUE KOOPAMHALMOHHOIO YHCIa YBEIUUEHUE
paaunyca u 3apsaia: a) KoMIuiekcooopaszosarens, 0) aurano? Kakum cOOTHOLIEHHEM IBYX
CUJ1, IEHCTBYIOIINUX MEX/y LIEHTPAIbHBIM aTOMOM M JINTAHJAMHU U MEKy CAMUMU JIUTAH/IaMH,
OIpeAesAeTCsl KOOPAUHALNOHHOE YUCIIO0?

7. IlpuBenure npUMepbl KOMIUIEKCHBIX COCUHEHUM:

1) c KOMIUIEKCHBIM aHUOHOM,

2) C KOMIUICKCHBIM KAaTHOHOM,

3) SBISIFOIIMXCS HEAJIEKTPOIUTAMHU.

JlaliTe uM Ha3BaHHE.

8. JlaiiTe onpeneneHre U NpUBEAUTE PUMEPBI OCHOBHBIX TUIIOB KOMIUJIEKCHBIX COEIMHEHUN.

9. VYkaxuTte OCHOBHBIE BUJIbl K30MEPUHU KOMILUIEKCHBIX coequHeHu. [IpuBennTe npumepsl.

10. Kak ¢ mo3unuii MeTo/1a BaJICHTHBIX CBA3EH 00BSICHUTH 00pa30BaHUE CBsI3EH MEXITY
KOMIUIeKCOooOpaszoBareneM U aurangamu? Kakue opOuTanu MeHTpabHOTO aToMa MOTYT
OJIHOBPEMEHHO Y4acTBOBaTh B 00pazoBaHuu cBsizei? Uem 310 onpenensercs?

11. CoctaBbTe KOOpAUHAMOHHBIC (hopMyIibl cineayromux coeauaenmii: 2NH4Cl-PtCls, KoCrO4

-CuC204, KCI-AuCl3, 2Ca(CN); ‘Fe(CN)2, (NH4)4Fe(SO4)..

Ilpumepnulit Komniexkm 3a0anuii 011 KOHMPOJIbHBLIX PAOOM O OucyunIune «(Xumusn»

Tema: «OcHOBHbIE MOHATHSA U 3aKOHbI XUMHH.
OcHOBHbBIE KJIACCHI HEOPraHu4e€CKMuXx CcoeIMHEeHM I

Bapuant Nel
1. Ornpenenurte SKBUBAJIECHTHI 2JIEMEHTOB B X okcugax: Rb,O, MgO, Cr,03, SOs.
2. It HekoToporo mMeraiia coenuusercs ¢ 8,89r 6poma u ¢ 1,78r cepol. Haiinure sKkBUBaseHTHBIE

Macchel Opoma 1 Me, 3Has1, 9TO HKBUBaJeHTHast Macca cepbl 16,0r/MoIb.

3. Hanummre ypaBHeHUS peakinii, COOTBETCTBYIOIINX CIEAYIOLIEH cxeme:
Si0,+C Ca HCl 02 Ca3(PO4)2
Ca3(PO4)21200° C A t°C B C D E

4. Hanumure rpaguueckue GopMyinsl coequHenuit u naite ux HazBauus: H2O2, SnO2, H3POy,

H>5203, (CuOH)2CO3, NaH2AsO4.

5. Kaxoit 06beM KHCI0poja cieayeT 100aButh k 1M° Bozmyxa (21% O2), uTo6bI cofiepKaHue B
HEM KHCJI0POJa MOBBICHIIOCH 10 25%.

6. Omnpenenute GopMyITy OZHOTO U3 KPUCTAIIIOTHIPATOB Cyb(haTa HATPHs, €CIIM €r0 Macca Mpu
MIOJTHOM 00€3BOKMBAaHUM yMEHbIIMIACh Ha 47%.

7. Hanummre ¢hopMyIibl coneid, COOTBETCTBYIOMIUX CIEIYIOIINM JBOWHBIM OKcuaam: PbrOs u
Pb304. HazoBuTe ux.

BapuanT Ne2



1. Onpenenure SKBUBaJICHTHBIE Macchl coeanHenuii: Fe,0s3, KH2PO4, Cr(OH)s,
H2S1030npenenure Maccy cepsl, 00pasyromieiics npy B3aMMOIENHCTBUM CEPOBOIOPO/IA KOIIMUECTBOM
BemecTBa dkBuBasieHTa 0,01 Moib ¢ M30bITKOM KOHIIEHTpHUpoBaHHON HNO3

2. Hanumure ypaBHEeHHS peakiinii, COOTBETCTBYIOIIMX CIEAYIOLIEH cxeme:

Fex(SO4); —P X1 —» FeClh, —P Xo —P Fe30s  €4—X3 —P Fex(SO4)3
3. CocraBbTe (hopMyIIbl (AMIUpPHUUECKHUE IPAaPUISCKHE) BCEX BOBMOXKHBIX COJICH 00pa30BaHHBIX
TUJIPOKCUJIOM MAarHusi U XpOMOBOM KHUCIOTOM. JlaiiTe Ha3BaHUS COJISIM.

4. K 50mn cmecu B 2-x okcuaax yraepoja godasuiu 100Ma kucimopoaa v nogoxriu. B
pe3ysbTare peakuuu oommii 00beM ra3oB ymeHbiuics Ha 10%. Bee 00beMbl ra30B U3MEPSUTUCH TIPH
OJIMHAKOBBIX yCI0BUsAX. Onpenennte 00bEMHBIN COCTaB UCXOAHBIN CMECH.

5. [Tpu TepmuueckoM pasiiokeHnn okcujia maprasua (IV), B3aroro maccoit 0,435, Beiaenuics
KHCIOPOA 1 00pa3oBajcs Apyroi okcu Mapranma maccoit 0,382r. Kakosa popmyia storo oxcuma?

6. Urto Ha3bIBalOT 3KBUBaJIEHTOM BellecTBa? [Ipu kakoMm yCcii0BUM 3KBUBAJICHT UACHTUYEH CaMOM
YacTHUIIE BeIecTna’?

Tema: «Ctpoenue atoma. [leproanyeckuii 3aK0H ¥ NePpUOIUYECKAS] CHCTEMA XUMH-
yecknx jieMeHToB /.. MenaeieeBa

Bapuant Nel
1. Yo Ha3pIBAIOT MPUHIIMIIOM HEONIPEIEICHHOCTH U COOTHOLIEHHEM HEOIIPEAEIIEHHOCTH.
2. Jns ckonbkux AO cymma n+1=8? EcTb 11 Takue opOUTaIHN y 2JIEMEHTOB MEPHOANMUECKON

CHUCTEMBI? ATOMBI, KaKMX JIEMEHTOB UMEIOT HanOOJIbIlIee 3HAUCHUE CYMMBI n+1?

3. Hanumure snekTporHo-rpapuueckue Gopmynst: Cr, Cl+°, Te?, Tb.

4. Hanummure snekrponHbie GopMyJbl emie HeoTKpbIThIX 31eMeHTOB Nel108, Nel13 u ykaxure,
KAaKO€ MECTO OHM 3aiiMyT B IEPUOAUUYECKOIN CHCTEME.

5. CKOpOCTh JBM)KEHUS JIEKTPOHA IO IIepBoii 60poBckoit opoute paBHa 2187 km/c. Eciu
MOTPELIHOCTD B ONPEAETICHUH CKOPOCTH paBHa | KM/c, TO Kakoi OyIeT MPH TOM MOTPEIIHOCTh B
orpeJieieHu KoopaAuHaTel? CpaBHUTE €€ CO 3HAUEHUEM pajinyca OpOUTHI.

6. HOHCHI/ITC HpI/I"II/IHy paBJ’II/ILII/IH B BCJIIMYMHAX MOHHBIX paI[I/IYCOB I I/I303H6KTp0HHLIX HOHOB,
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg>"); 0,57(A*")

7. OO6BsacHUTE 0c000 HU3KYIO YCTOWYMBOCTD COCIMHEHUH P-3JIEMEHTOB 6-1Iepro/ia B BBICIIEH
C.0.

Bapuant Ne2
1. [TprMeHNMO JIn MOHATHE TPACKTOPUH ABMKEHMSI K MUKpodacThiaM? YeM 3To onpeaensercs u

KaKo¢ ITIOHSITUE €T0 3aMCHSCT?

2. YKakuTe 3HaUCHUE KBAHTOBBIX YUCEI JUIS BHEITHUX 3JIEKTPOHOB B aTOMaX AJIEMEHTOB C
opsiAKOBBIM HOMepoM 11, 14, 20, 23, 33.

3. Hanumure snekTpoHHO-rpaduueckue hopmyist: Pd, Zr?, S2.

4. Ha ocHOBaHMM y4eHHS O CTPOCHUHU aTOMa OOBACHUTE, IOYEMY SHEPTeTHUECKUH S- TOypOBEHb
BKJIIOYAET OJIHY OpOUTalIb, p-TIOAYPOBEHb - TPH, d-TI0YPOBEHD - MATH U f- MOAYPOBEHB - CEMb.
VYKaxuTe max 4ucio 3JIEKTPOHOB HA ATUX MOAYPOBHSIX.



5. UeMy paBHa 1e0poiineBcKas JUIMHA BOTHBI YJIEKTPOHA, ABMKYIIEr0cs CO CKOPOCTHIO: a) 6-10°
M/c; 0) 2187 km/c?DHeprus HOHU3ALUH TIPH MTOCIIEI0BATEILHOM OTPBIBE DJIEKTPOHA OT aTOMOB Mg
cocrasisiet; E1=733, Ex=1447 u E3=7718 x/[x/Monb. Uem 00bICHUTD pe3koe Bo3pacTanue E3?

6. Kakyto cTpykTypy 0JKEH UMETh BOCbMOU niepro? IIoBTOpSIET Ji OH MOJHOCTHIO CEIbMOM
nepuoj?

Tema: «XumMuueckasi CBA3b»

Bapuant Nel
1. Uem 00BsACHUTH HEBO3MOXHOCTh 00pa3oBanus 100% MOHHOM CBSI3U U YEMY IPUMEPHO paBHA

J10JI1 KOBAJIGHTHOCTH B Han00Jiee HOHHBIX OMHAPHBIX COCTMHEHUSIX ?

2. YcTaHOBHTE IPOCTPAHCTBEHHYIO CTPYKTYPY CISAYIOIIUX MOJIEKYJ U HOHOB, OIIPE/IEIINB
opOHUTaIN EHTPAILHOTO aToMa B uX TUIl rTuopuau3anun: NF3, NO,", PHs, PO4*.

3. Kak nomkHBI MEHATBHCS 3HAU€HIE MOMEHTOB Iumofiei Monekyn B psay: a) CIF-BrF-IF; 6) NH;-
PH3-AsHj3?

4. [Tonsspu3yemMocTs Kakoro u3 HOHOB Oosbiie: F~ umu Br, S umu Te?, Cl" wim I"? O6bsacuute
MPUYUHY.

5. T, g NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF4=-90°C, PFs=-94°C, SF¢=-56°C.
OOBsicHUTD HaOMIO1aeMy 0 3aBUCUMOCTh. O0BsICHUTD pe3koe paznuuue T, AlF; u SiF4 cunras, uto
MOJIIPHOCTD CBSA3M paBHOMEpHO ymeHbInaercs oT NaF k SFe.

6. YeM 00BACHUTH 3HAUUTENILHO 00Jiee BIcOKUE Trul. 1 TK. BOABI U [JIABUKOBOI KUCJIOTHI I10
CPaBHEHUIO C TEMH, KOTOPbIE JOJIKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DNEKTpUYECKU MOMEHT AUMOJI MosieKyibl HoS paBen

0,31-10*Kn-m, a H2Se-0,08:02°Kn-m. Omnpenenure, Kak OTHOCATCS JUIMHBI JUIONEH 00enx
MOJIEKYIL.
Bapuant Ne2
1. [ToueMy Ny HATHMYNN OJHOH CBSI3M MEXKTy aTOMAMH OHA MOYKET OBITh TOJBKO 0- CBsA3bI0? [1pH

KaKUX YCIIOBUSX 00pa3zyeTcs m- U 0-CBsI3U?

2. Ckosbko cBsi3elt y atoma cepbl B Mosiekyiie SO2Cl, y yraepona B moniekysie COCly; kak 310
COIJIaCyeTCsl ¢ TUIIOM TMOpUAN3aLUU?

3. Kaxkas monexymna moxet cymiectBoBath 1 moueMy? CIF3, FCls, Brls, IBr3.

4. Kaxk nzmensiercst nonspusyroliee 1eiCTBUE HOHOB S-3JIEMEHTOB BTOPOM rpytibsl oT Mg k Ban
[IOYEMY 3TO NMPUBOAUT K MOBBILICHUIO TEPMUYECKON YCTOMYMBOCTH UX KapOOHATOB B TOMl ke
OCJIETOBATEIILHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTE TPpUINHBI N3MEHEHUS dTOU
BEJIMYMHEL

6. Kakoe coenunenue 6osee repmuuecku ycroirunBo? PbCO3 mm CaCOs; PbCls unu PbBra.

7. Paccuuraiite a3¢dexTuBHbIN pagnyc nona Na B kpuctauie NaF, eciii koHCTaHTa penieTKy ero
paBza 2,31-107'% M, paguyc nona F- pasen 1,33:10710 m.

Tema: «CkopocTh XMMHYECKMX peaknuii. XMMHYeCKOe paBHOBecHe. JHEPreTHKa U
HANPABJIECHHOCTh XUMHYECKHX IIPOLECCOB»

Bapuant Nel



1. Jluxpomar aMMOHUS IpU HAarpEBAaHUU Pa3laraeTcs Mo PeaKiuu:
(NH4)2Cr207(T)=N21(1) + 4H20(T) +Cr203(T)  AH® X p =-503 /%)
CKOJIbKO 2HEPIUU BBICTUIOCH MIPU PA3JI0KEHUHU HEKOTOPOM MOPLUHU AUXPOMATa aMMO-
HUSs, €CJIM Macca TBEpPAOro ocratka Ha 10r MeHbIIe MacChl HCXOIHOTO BEIIECTBA.
2. Ouransnus oopazoBanusi HoOx(T) u3 mpocTeix BemecTs paBHa - 136,1 kJ>k/MOIb, SHTABINS

JMCCOIMAIIMH Ta3000pa3HBIX BOAOPOAA U KUCIOPOa COOTBETCTBEHHO paBHBI 432, 490 kJ{x/MOb.
Boruncnute 3nepruto cesizu O-H B nepokcuie Bonopozaa, npuHsB 3Hepruto cBsizu O-O paBHOM -
138,07 x/I»x/MOIIb.

3. Onpenenure AH298 1 AU cuctemsr: 4NH3(T) + 302(r) = 2Nao(T) + 6H20(K)

4. [Ipu remmieparype 100°C ckopocTh OAHOM peakiuu B 2 pa3a 00JbIIe CKOPOCTH BTOPOH.
TemmnepatypHblii K03()(HUIIMEHT CKOPOCTH MEPBON PEeaKLIUU paBeH - 2, BTopol - 4. [Tpu kakoit
TeMIIepaType CKOPOCTH 00CHUX pEaKIfii BEIPaBHUBAIOTCS?

5. Kak nu3meHurcs naBieHue B cucTeMe epBoHavanbHo coaeprkaineit HBr u Oz, ecinu kK MOMEHTY
HactymieHus pasHoBecusi: 4HBr(r) + Oz(r) = 2Hz0(r) + 2Br2(r)  mpopearuposaio 10% ucxoaHoro
KOJIMYECTBa KUCIOPO/a, a paBHOBecHbIe KoHLeHTpauuu [HBr]=0,6 momns/n; [02]=0,36 Monb/n?

6. Bo ckoibKko pas ciIeayeT yBCINMYNUTh KOHICHTPALWIO BEIICCTBA B2 B CUCTCMC:
2A5(T) + Ba(r) = 2A:B(r)

YroObl MpU YMEHBIIICHUN KOHIICHTPAIIUK BemlecTBa A2 B 4 paza CKOpPOCTb MPSIMOU peak-
MY HE U3MEHUIIACH?

7. g nexkotopoii peakun AG°>0. Kakne u3 npuBeIeHHBIX YTBEPKAECHUHN NIPABUIIbHBIL:
a) K >1; 0) k<l; B) B paBHOBECHOI cMecH MpeoOIIajatoT MPOAYKThl PEaKIIUU; T) B
PaBHOBECHOM cMecH Mpeo0IagaroT UCXOIHbBIE BelecTBa?
Bapuant Ne2
l. [Tpu BoccTanosnennu 80T okcua xxenesa(3) amomuHueM Beiaenutces 426,3 k/{x tera. [pu

cropanuu 5,4 T METAJUTMYECKOTO afoMuHus BeiaenuTcs 167,3 k[ tera. Ha ocHoBanuu 3THX
JAHHBIX, UCTIONB3Ys 3aKoH ['ecca, BIuncanTe 3HepreTudeckuii 3pdext mpu odpazoBanuu 1 Moib
okcuaa xenesa(3).

2. AH®o6p MgO(x) u CO2(r) coorBeTcTBeHHO paBHa- 601,8 u -393,5 x/Ix/monb. Temnora
paznoxenust MgCos na MgO u CO2 IH=100,7 xI>x/momnb. Vicrionb3ys 3TH JaHHBIE, HAUIUTE TETJIOTY
obpazoBanns MgCO3 u3 271€MEHTOB.

4. Boruncnute TemmnepatypHblit K03((UIIMEHT CKOPOCTH PEAKIIMHU, €CITM KOHCTaHTa CKOPOCTH €€
npu 100°C cocrapisier 6:107, a mpu 150°C -7,2:10°2.

5. Jist Toro yToOb! yBeIHUUTH B 216 1 256 pa3 ckopocTh peakuuu cunte3a NHs, Bo ckoibko pas
HaJ0 MOBBICUTH B IEPBOM cllydae KoHIeHTpauuio Ha, a Bo Bropom naBienue? Kak namMmeHurcs
CKOpPOCTb peaklUy IpH yBeIWYeHUH naBieHus B10 paz?

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

Haxonutcst B paBHOBecHH. YKa3zaTh: a) Kak u3MeHuTcs coaepxkanue CO B cucteme npu
MOBBIIICHUU t U MpU HEM3MEHHOM JaBiieHuu? C yBeTMYEHUEM JaBJIECHUS MPU HEU3MEHHOMU
temmnepatype? 60) U3MeHuTCs T K p MPH MOBBIIICHUH OOIIETO JaBieHUs U HeusMeHHoi t? [1pu
yBenuuenu t? [Ilpu BBeaeHuu B cuctemy katanuzatopa? OTBeT 000CHOBATS.

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

YCcTaHOBUTH TPU CAEAYIOMUX KOHIEHTpanusax: (A) = 6monw/a, (B) = 2mone/n, (C) =
4momnb/n, () = 3mons/n. B paBHOBecHyio cuctemy nobaBuiau 4 monb/n BemecTBa B. Bei-
YUCIUTh HOBBIE PpPABHOBECHbIE KOHIEHTpamuu BemecTtB. Tema:  «PactBopsl. Teopus
AJIEKTPOIUTUYECKOMN TUCCOLMAIINN



BapuanT Nel
1. PactBop conepsxur 0,1moms CaCl, u 0,1monbe AICI; B 211 pacTBopa. KakoBa momsipHas

koH1eHTpanus nona Cl” B pactsope?

2. pH 1:10" H pacTBopa c1aboro oHOKHCIOTHOTO OCHOBAHMS paBeH 9. BelunciiuTe KOHCTAHTY
JMCCOLIMALMN OCHOBAHMUSL.

3. VYka3arb, He MPOU3BO/sI BHIYUCICHUH, B KAKOM M3 PaCTBOPOB JIBYX COJICH paBHOM KOH-
uentpauuu pH 6ombie win menbie. OTBeT 000CHYHTE UCXO/I U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTpoauToB: KoSe n KoTe; NasPOs u NaHPOa.

4. Haitgure crenens rugponusa cojen u 3Hauenue pH 1 ux pacTBOPOB KOHLIEHTPALIMKA

0.1momp/m: NH4Br, KC10, HCOONa.
5. IIPAg>Cr207 , npu 25°C paBHo 2:107 . Beinagaer i ocanok Ag>Cr,O7 npu cMeIIMBaHUK
paBHbIX 00beMO0B 0,05H pactBopoB AgNO3 1 K2Cr207? Ctenenb quccolranuu 3TUX AIEKTPOIUTOB
paBHa 90%.

6. Brruucnuts a u (H+) B 0,3M pactsope ykcycnoii kucnotsl (K=1,8-107). Kakue 3Hauenus
MPUMYT 3THU BEJTMYUHBI 110cie fobasienus K 11 pactBopa kuciotsl 0,2mois CH3COONa?
Koadduument akruBnoctu nonos f{CH3COO") =0,7.

7. CpaBuuTts pactBopuMocTsb PbCl u Pblz, Be(OH), u Ca(OH),. OtBeT 060cHyi#iTe ucXoas u3
MOJIIPU3AIMOHHBIX MTPE/ICTABICHHM.

Bapuant Ne2
1. PactBop conepxut 0,1momb - s3xkBuBanenToB (NH4)3PO4 B 200Mn pactBopa. KakoBa monsipHast

KoHuenTpanus nonos NHs" B pactBope?
2. Boruncnute pH 0,001H pacTBOopa cepHOM KUCIOTHI.

3. VYka3arb, He IPOU3BOAS BBIUNCIEHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
ueHtpauu pH 6osbiie win Menbiie. OTBET 000CHYHTE NCXO0/1 U3 3aKOHOMEPHOCTH U3MEHEHUS
KHUCJIOTHO-OCHOBHBIX CBOMCTB 31eKTposuToB: NaHCO3 u NaClOs; NaClos u NaClO.

4. Kakue BenmnuuHbI SBISIIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOM MTPOIIECCa IEKTPOIIH-
THYecKor aucconnanuu? Jlaite ux onpenenenne. Kakyro n3 HUX 1 mouyeMy Ha3bIBatOT MOCTOSIHHOM
BEJIMYMHOM?

5. Haiinure crenens ruapommsa NalO3; u NalO B pactBopax konnentpanuu 0,1momns/n. U3
MOJTYYEHHBIX JaHHBIX CHIETIAlTEe BBIBOJ O CPABHUTEILHON CUJIE KHCJIOT, 00pa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"'".

6. Bremanaer nu BaSO4 npu no0aBneHnu pacTBopa cepHoi KUcioTsl o0beMoM 100mi1 ipu
koH1eHTpauuu 0,2Mo1b/11. K pactBopy BaClz Toro sxe o6bemMa, eciu MoJisipHasi KOHIIEHTPAIUs
AKBUBAJICHTA 3TOT'0 pacTBopa paBHa 0,2moib/11.? Byner nu n1o6aBieHHOE KOJTUYECTBO CEPHON KUCIOTHI
SKBHUBAJICHTHBIM WJIH U30BITOYHBIM?

7. Cxonbko monbs NH4Cl cnenryer no6asuts k 11 0,1M pactBopa NH4OH(K=1,8-10") ans Toro,
4T00BI KOHLEHTpanus nonoB OH™ crana uncnenno pasua Kn? Yenosno npumem fINH4)=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE P€aAKIIUHA H JICKTPOXUMHUIECCKHE PO ECCHD)

BapuanT Nel



1. 3aKOHYHUTH COCTABJICHUE YPABHCHHS PEAKIIUU B TI0100paTh KO3 GUIIMEHTHI IPOCTSHIITNM
cnocoooM: SO+H3AsO4+H,0—H3AsO3+...

2. Hanwuimure ypaBHEHHS peakiinii U moa00paTh KOAPPHUIIUEHTHI 3JICKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)2S208+H,O—HMnO4+...; H202+CaOCl—

3. CocTaBHUTH B MOJIEKYISAPHOI (popme ypaBHenue peakimu: [Fe(CN)g]*” +H20,—[Fe(CN)6]*+02

4. Uemy paBHa MOJIIpHAs Macca SKBUBAJICHTA TIEpMaHTaHaTa Kallusl KaK OKUCIUTENsS, €CIIA ATO
BEIIECTBO B MPOIIECCE PEaKIIMU BOCCTAHABIIUBACTCS: a) 110 cynbdaTa mapranua (II) 6) mo nnokcuaa
Maprasiia B) 10 manranara kaiaus KoMnO4?

5. byzaer nu paboTtaTh raabBaHUYECKH SJIEMEHT, COCTOSIIIEN U3 BOAOPOIHBIX 3JIEKTPOIOB,
norpy>keHHbIX B 1 1 0,11 pactBopsl KOH npu 25°C, ecnu kaxy1as CTeeHb JUCCOLUALUU PAaCTBOPOB
KOH cootercTBeHHO paBHbl 77 1 91%7?

6. TanbpBannueckuii 3JIEMEHT

(-)2Cr/2Cr*+ | H2SO4 | (Pb) 3Ho/6H (+)
o0Opa3oBaBIIClCsS IPH KOPPO3UU XPOMa, OMASTHHOTO CO CBUHIIOM, JaeT TOK CHJIOW OA.
Kakas Macca xpoma OKUCIHUTCS M CKOJIBKO JIUTPOB BOJOPOAA BBIIEIUTCS 32 55¢ pabOThI 3TOTO
aeMenTa’?
BapuanT Ne2
1. 3aKOHYUTH COCTABJICHHUE YPABHEHUS PEAKIIUH U 10100paTh KO3PPUIIMEHTHI TPOCTEHIIUM

cnocoooM: HaSO4+KI+KClO3—KCl+ls...

2. Hanummure ypaBHeHus peakuuii ¥ nogoopath Ko3PPUIUEHTHI 3IEKTPOHHO-UOHHBIM METOJIOM:
H>SO4+H>2S+KMnO4—S+...; HNOs+FeS;—

3. CoctaBuTh B MOJIEKYJIsIpHON (hopMme ypaBHeHHE peakiun: NoHa+h—No+I.

4. Kaxkytro Maccy amoMuHus MOKHO OKUCTUTH ¢ moMotbio 0,11 0,258 KoCr,O7 mo peakiun
AlI+KoCr07+H2S04— Alx(SO4)3+Cra(SO4)3+K2SO4+HO.

5. O/1C ranbBannyeckoi nenu (-)Ag/AgNO; 0,005 /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenute KOHIEHTPAIUIO FIEKTPOJIUTA TP TOJIOKUTEIBHOM
AJIEKTPOJIE, €CIU KO3 (UIIMEHTH aKTUBHOCTH HOHA cepedpa B pacTBopax AgNO3 npu oTpuIaTeIbHOM
Y MOJIOKUTEIBLHOM 3JIeKTpojie paBHbI 0,945 1 0,750.

6. [Tpu paboTe rajJbBaHUYECKOTO dJIEMEHTA

(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H20, 302 (+)

00pa30oBaBIIEroCs MPU KOPPO3UH ATIOMHUHHUS, KOTOPBIA HAXOAUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboTsl Ha XpOMOBOM KaToJie BoccTaHoBmiI0Ch 0,034u1 kucnopona.

Onpenenure, HACKOJBKO YMEHBIIWIACHh IIPU ATOM Macca aJIIOMHUHHEBOrO 3JIEKTpoAa U
4eMy paBHa cujia TOKa, IPOTEKIIETO 110 BHEIIHEN LENH ralbBaHUUYECKOIO MIEMEHTA.

Tema: «KommiekcHble coeiMHEHUD)

Bapuant Nel
L. HasBats kommutekcubie coenuuenusi: Ba[Cu(C204)2], [Co(NH3)2(en)(Cl2)]CL [PtCL2][AuCls].

2. Hamnucate popmyier: a) rerpaitononnaat(Il) naaus™); 6) xjaopua OpomaTeTpaaMMu-
HakBaxpoma(lll); B) TppaMMHUHXJIOPOTMHUTPOKOOAIIBT.

3. MoskHo 1 ocaauth noHbl Ni’+ u3 pactBopa Ko[Ni(CN)s] o6bemom 1n u C=0,1 mois/nutp,
conepxarero 0,2 mons KCN(a=80%), ecnu n06asuth 10™*Monb cynbduna ammonus? Ipu kakoit MT
KOHIIEHTPAINH Cyb(pHUIa aMMOHHS HauHeT BhImaaath ocanok? (ITP(NiS)=2-10"2%).



4. Omnpenenute TUN TUOpUIM3AIMKA B CJIEIYIOIIMX KOMIUIEKCAX, a TaK JX€ H300pasuTe HX
reomerpuueckyto opmyny: [AuCls] ; [PtCls] .YUemy paBHBI MX MarHUTHBIE MOMEHTHI?

5. Jl1st ocaxkieHus! XJIOpUI-MOHOB, COCTABIISIONINX BHEIIHIOK c(hepy KOMIUIEKCHOTO COeIMHEHUS,
3 100mi 0,02m pactBopa coenurenus: CrClz-5H>O motpebdoBanoch 20mit

0,2m pactBopa AgNOs. Ilo pe3ynbraTam 3TOTO OIBITa COCTaBbTE KOOPIANHAIIMOHHYIO (POPMYITY
COEIMHEHUS U HA30BUTE €ro0.
BapuanT Ne2
1. HasBarb komruiekcHbie coenuaenust: Naz[Zn(OH)s], [Ni(H20)s](NO3)2, [Co(En)3;(NO3)s].

2. Hanucare Qopmynsr: a) ammunnentauumanodeppar(Il) warpus; 06) auruzpokcorerpa-
xyoporuiatuHar (IV) ammonus.

3. K 0,2m NiSOs no6aBunu paBblii 06beM 2M NHs, Berumcauts [Ni]’+, eciu cuuTtaTh uTO B
pacTBope o6pasyercs kommuekcHslit non [Ni(NH3)s]*+.

4. B xommuekcax [Co(NO2)s]* u [Ni(CNS)s]* nuranasl 06nagaror cuibHeIM roseM. CocTaBbTe
SHEPTEeTUUECKYIO cxeMy oOpaszoBaHus cBsizeit (MeTon BC) B 3THX KOMIUIEKCAX U YKAKUTE MarHUTHBIE
CBOMCTBA KOMIIJIEKCOB.

5. Onpenenute KoopauHanuonHoe uncio (x): [Fe'Fx]*2); [Fel'Clx] %2,

Kpumepuu oyenku omeema cmyoenma npu 8blnoJHeHUU KOHMPOIAbHOU padomol

Onenka TpeGoBanusi K 3HAHUAM
OTJIMYHO IIPUBEJCHBI TIOJIHBIE NPABWJIBHBIE PEIIEHMs, OTBETHl T'PAMOTHO
apryMEHTHPOBaHbI
XOpOouIo JIOTIYIIEHbI HE3HAUUTENIBHBIE TIOTPEITHOCTHU IIPU OTBETAX HA BOIIPOCHI,
apryMeHTanus Obuia He TOJHON
YZIOBJIETBOPUTEIBLHO B OTBETaX Ha HEKOTOPBIE BONPOCHI JIOMYILEHbI IPpyOble OUIMOKH, YacTh
BBIBOJIOB HE apI'yMEHTHPOBaHA UM apryMEHTHPOBaHA HEIIPABUILHO
HEYJIOBJIETBOPUTEIIBHO orBeThl Ha 50 U Oonee % BONPOCOB OLIMOOUYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE apIyMEHTHPOBAHbI WJIM apTyMEHTUPOBAaHbI HETIPABUIBHO

Hpumepnble eapuanmbsl mecmaoeovlx 3a0anuil

Tema: «OCHOBHBIC MOHATHS M 3AKOHbI XUMHUH. JKBHBAJICHT»
Bapuant Ne 1
1. ®akTOop SKBUBAJIIEHTHOCTH COJIH

1) 1/ocHOBHOCTB

2) 1/9ucno KaTHOHOB * BaJICHTHOCTh KAaTHOHOB

3) 1/kucnoTHOCTH

4)1/aucno aToMOB JIEMEHTa * BAJICHTHOCTh AJIEMEHTA

2. ®axTop 3KBUBAJICHTHOCTH OCHOBAHMSI

1) 1/ocHOBHOCTB

2) l/aucno KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/KUCIIOTHOCTH

4) 1/uamucno aTOMOB dJIEMEHTA * BAJICHTHOCTD DJIEMEHTA




0 2R

[ImoTHOCTH ra3a no renuto paBHa 11, MIIOTHOCTH ra3a 1Mo HEOHY
1)2,2 2) 1,1 3) 20 4) 44
Ipu cropanuu 4*107° kr yriepoza uucio monexyn CO, paBHO

1) 2*10%! 2) 2%10%° 3) 2*10% 4)2%10%
OKBUBAJIEHT UCXO/IHbIX BEILIECTB B PEAKLIUU

H>C>04 + Ca(0H), = CaC04 + H20

1) 1/2,1/2 21,12 3)1/2,1 4H1,1
O6bem (B 1), 3aHuMaeMblid 5,25 r azora npu26°C u gasnenuu 98,9 klla # # #

MaccoBble JI0JIM TajoreHa B TaJIoreHUIe MeTalljia i KUCI0PO/ia B €r0 OKCHIE COOTBETCTBEHHO
paBHbI 68,35% u 15,4%. Ha3Banue ranorena # # #

bpom maccoit 0,4586 1 BeiTecHsieT u3 pactBopa Kl o maccoit 0,7280 r, KOTOpBIi B3auMO-
neiicTByeT ¢ MetaiioM maccoit 0,5935 r. Monsiprast Macca SKBUBaJIeHTa METalljia B T/MOJIb

[{uuk pearupyet ¢ H30BITKOM BOIBI B IIenouHoi cpene (NaOH) ¢ obpazoBanuem 5,6 1 rasa
(H.y.). DKBUBaJICHTHOE KOJIMYECTBO BEIIECTBA IIMHKA B MOJIb

BapuanT Ne 2
@DaKTOp 3KBUBAJICHTHOCTH KUCIIOTHI

1) 1/kucnoTHOCTH
2) 1/ocHOBHOCTH
3) 1/ducno aTOMOB 37eMeHTa * BaJIGHTHOCTH JIEMEHTA
4) 1/4ucno KaTUOHOB * BaJIEHTHOCTh KATUOHOB
@DaKkTOp 3KBUBAJICHTHOCTH OKCUA
1) 1/aucno KaTHOHOB * BAJIECHTHOCTh KATHOHOB
2) 1/ocHOBHOCTH
3) 1/ducno aToMOB 3jIeMeHTa * BaJIeHTHOCTH DJIEMEHTA
4) 1/KHCIOTHOCTH
Macca (B rpammax) 0,25 MOJIb OKCHAA JTUTUS
1)5,752)6,2 3)7,5 4)9,25
4: KonudecTBo BemiecTBa (MoJb), coaepxkaiieecs B 37,6 r autpara menu (1I)
1)0,3 2)3,353)0,2 4)5
OpauH MOJIb BOABI MIPU H.y. 3aHUMAeT 00beM
1) 18 mn 2) 118 n 3)22,4n 4)22,4 mn
ITnoTHOCTH ra3a no Bo3ayxy pasHa 1,17, MonekynsipHas Macca rasa
Macca (B rpammax) HaTpus B 35,1 T xyopuia HaTpusi paBHa
Ha weitrpamu3zanmto 3 r H3AsO4 nzpacxomoBaiiock 2,366 r KOH. OCHOBHOCTH KMCIIOTBI
N3 48,15 r okcuia MeTamia MOKHO MOTy4YuTh 88,65 T ero HuTpara. MossspHas macca
SKBHBAJICHTA JIByXBAJIEHTHOTO METAJUIA B I/MOJIb

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEHH I
Bapuant Nel
dopmyna KpUCTALIOTHpATA CyIb(aTa HaTpUsl, Macca KOTOPOTO MPHU 00€3BOKUBAHUN

yMeHbIunnace Ha 47%

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

Kapbonar xanus pearupyer B pacTBOpe C BellecTBaMH Habopa



1)
2)
3)
4)

1) CO,, SOz, HsPO,  2) CO, KOH, HCI
3) BaCla, HNO3, Rb,SOs  4) KHSO4, NaOH, SOs

OI[HOBpeMeHHO HC MOT'YT HAXOAUTCA B paCTBOPE BCIICCTBA Ha6opa

1)Na2SO4 u HC1 2) NaOH u H2S04
3) NaCl u H2SO4  4) NaOH u K»SO4

OaHOBpPEMEHHO B pacTBOPE MOTYT HAXOJAUTCSI HOHBI

1) Ni**, K*, SO4*, I 2) Pb**, S*, CH;COO; Ba**
3) NHs", PO, Ca?", F  4) A1*, Fe?", COs*, Br

Y CcTaHOBUTH COOTBETCTBHE MCXKAY BEHICCTBOM U CBOMCTBaMH

1: a30THas KucnoTa A: B3aMMOJEUCTBUE C COJSIMHU MEAH ¢ 00pa3oBaHHEM OCaKa

2: ruapokcu Hatpus b: B3aumoseiicTBue ¢ conssmMu 6apusi ¢ 00pa3oBaHUEM OCaIKa

3: consHas kuciaora B: B3auMmonelicTBUE ¢ cepoil IPU HarpeBaHUU

4: cynbdaT aTFOMUHHAS I': B3aumopeicTBrE ¢ IIMHKOM ¢ 00pa3oBaHKUEM BOAOPO/Ia

KonnuectBo Bo3MOxkHBIX colieit o6pazoBanHbIX H3S04 u Al(OH)
1)4 2) 1 3)2 4)3 5)5

Bapuant Ne 2

[Muapun oqHOBaIEHTHOTO MeTasIa coaepxkut 12,5% Bogopoaa mo macce.
1) cepebpo  2) HaTpuit 3) nuTnit 4)3010T0

Jlnokcun yrieposia MOKET pearupoBarh ¢ BelllecTBaMu Habopa

1) CaO, (NH4)2CO03 pacteop, HNO3 2) Na2CO03 pactsop, Mg, C (kokc)
3) KOH, H2SO4, pactBop BaCl 4) CuS04, NH3, NaOH
OaHOBpPEMEHHO HE MOTYT HaXOJIUTCS B pacTBOPE BellecTBa Habopa

1) BaCl, n NaNO; ~ 2) BaCl, u NaBr

3) Ba(N03)2 u KI 4) Ba(NO03)2 u H2SO4

Kucnyro cosib MOKHO MOTYYUTH B BOJHOW CpeJie TPU B3aUMOJICHCTBUU
1) LiOH u HBr 2)CsOH u P>0s

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

OaHOBpEMEHHO B paCTBOPE MOTYT HAXOIUTCS HOHBI

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

2) Ag", Ca*", Br, NOs

3)Zn*" ,NH4", OH , T

4) Cu?*, AI*, CI, SO

Y CTaHOBUTH COOTBETCTBHUE MCXKAY BCUICCTBOM U CIIOCOOOM €ro PAaCIIO3HAHU AL

l: yrnekucneliira3  A: BO3ropaHue TJICIOLIEH JTyYHHbI

aMMHaK b: Bo3ropanue ¢ XxapakTepHBIM 3ByKOM

KHUCIIOPOLI B: nomyTHEHME U3BECTKOBOM BOJBI

BOJOPOL I': ©3MeHeHue OKPaCcKH BIaKHOW HHAMKATOPHONU OyMasKKu

Y CcTaHOBUTH COOTBETCTBUE MCKAY BCHICCTBOM U CBOICTBaMHU:

1) a3oTHas KkuciIOTa A B3aMO/ICHiCTBHE C COJISIMU MM ¢ 00pa30BaHUEM OCaKa
2) rugpokcun HaTpusi b B3auMonelcTBUE ¢ cosiMu Oapus ¢ 00pa30BaHUEM OCaIKa
3) comsiHas KMCIO0Ta B: B3aumozeiicTBHE ¢ cepoii Ipu HarpeBaHUU



4) cynbdar amoMuHus [': B3auMOJIEHCTBUE C IMHKOM ¢ 00pa30BaHUEM BOJOPOIA

Tema: «Ctpoenune aroma. Ilepuoamyeckuii 3aKOH W NepHOAUYECKasi CHCTeMAa
xumudecknx 3jeMmenToB /.. MenjaeneeBa»

Bapuant Ne 1
1. M30371€eKTpOHHbIE ATOMBI U MOHBI

1) Fe**, Co®" 2) Co,Ni** 3)Fe*,Fe**  4) Co*", Mn
2. DnexTpoHHast eMKOCTb f -11o1ypoBHS

)14 2)6 3)18 4)10
3. DHeprusi CpoJCTBa K IIEKTPOHY B MEPUOJIC

1) He u3meHseTcs 2) yMeHblIaeTcs
3) yBenuuuBaercsi  4) OCTArOTCS MTOCTOSTHHOM

4. PaszpenieHHbI HAOOP KBAHTOBBIX YHCEI SJICKTPOHA

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

5. Haumenpmmii paguyc uMeeT HOH
1) Cs™ 2) Ba®* 3) Te*4) I

6. Monens aToMma, co3nanHas O.Pe3epdopaom Ha3bIBaeTcs

7. UYucno ypoBHEHN y aTOMa ONpeneseTcs KBaHTOBBIM YUCJIOM

8. DHeprus oTpbIBa JIEKTPOHA OT aTOMa Ha3bIBAETCS SHEPIHUEH

9. VYcTaHOBUTH COOTBETCTBUE MEXKTY 3JIEKTPOHHBIMU KOH(DUTYpAIUIMU U XUMUYECKMMHU Yac-
TALIAMU

1: 1s22s2p%3s23p!  A:Na'
2: 1s22s%2p%3s?3p®  B: N
3: 1s%2s%2p° B: §*-
4: 1s°2s%2p* I:Al
10. PacronoknuTe B paBUIIbHOM MTOCIEN0BATEIBHOCTH 3AIIOJIHEHHS SJHEPTe€THUYECKUX TOAYPOBHEN
B aTOMax

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

Bapuant Ne 2



N30551eKTpOHHBIE aTOMBI U HOHBI
1) Fe?", Co®" 2) Co, Ni**  3) Fe*', Fe** 4) Co*', Mn
Hab6op kBanTOBBIX uricen n =3, 1 =1, s = £1/2 umeet
)Si 2)Al 3)Cl 4)S 5P
OanHaKoBOE KOJIMYECTBO AIEKTPOHOB Y HOHOB
1) Ba**, Mg?", Cd** 2)Ba’+, I, Te* 3)Hg*,I,Sn  4)I, Cd*', Sn*
DNeKTPOHHAs! EMKOCTh g -TIOTypOBHS
6 2)14 3)10 4)18
DHeprusi NOHU3ALUH B TPYIIIE
1) He u3meHsercs 2) yBEeIU4MUBACTCS

3) ymeHbIIaercs 4) ocTaroTCsi MOCTOSTHHOM
AToMHBIE OpOuTaNnu farT cymmy n+1=9

1)6f,7d,8p  2)5f, 7p,8s 3)4f, 5d,6p 4)4d, 5p, 6s
Yucno HCCIIApCHHBIX JJICKTPOHOB B aTOMEC XpOMa B HCB036Y)K,Z[6HHOM COCTOsITHUUA

Oueprus nonnszanuu atoma Ca (3B): [1 = 6,113; [, =11,871; I3 =51, 21. TpeTbs sHEpTUS HO-
HU3ALlUM PE3KO BO3PACTAET U3-3a OTPhIBA AJIEKTPOHA
Yucno opOutanel y aromMa omnpeensercs KBAaHTOBBIM YUCIIOM

10. YcTaHOBHTH COOTBETCTBHE MCKAY SJICKTPOHHBIMU KOH(I)I/Il"ypaLII/I}IMI/I 1 XUMHYCCKHMMH Yac-

1.

THIIAMHA

1) 1s22s22p®3s?3p®4s°3d®> A F
2) 1s22s22p®3s?3p®4s'3d®  B: C
3) 1s2s%2p® B: Fe®
4) 1s*2s?2p? I:Cr

Tema: «XuMu4eckas CBA3b»
Bapuant Ne 1
B psany Bogoponnbix coenqunennii anemenToB VI A rpynmnsl: H2O - H” - H2Se nonsprocTts

cBa3u D - H

1) yBemuumBaercs
2) He U3MEHseTCS
3) yMeHblIaeTcs
4) cHavaja yMEHBIIIAETCs, TTOTOM YBEITMUUBACTCS

TonbKO KOBAJIGHTHAS CBSI3b UMEET MECTO B COCIMHEHUU C POPMYIIOit
1) Ba(OH)2 2) NH4aNOs  3) H2SO4 4) Li2COs
ATOM yTieposaa B BO30YKICHHOM COCTOSIHIH 00pa3yer

1) ueThIpe KOBaJEHTHBIE CBSI3H, 33 CUET YETHIPEX HECTIAPEHHBIX JIEKTPOHOB
2) TpH CBSI3H, 32 CYET JIBYX HECIIAPEHHBIX AJICKTPOHOB U HEMOACIIEHHOMN JIEKTPOHHOM
apel



4,

S.

3) HU OJHOM, aTOM yIJIepo/a B HEBO30YKICHHOM COCTOSTHUN XMMHYECKUX CBSI3EH HE
obpazyer
4) nBe cBsA3M, 3a CUET ABYX HECIIAPEHHBIX JIEKTPOHOB

BGH_ICCTBO, KOTOPOC HE MOTI'YyT 06pa3OBI>IBaTB BOIOPOJHYIO CBA3b

1) H20 2) HF 3)HN; 4) HI
sp> THOPUIM3AINS PEATH3YETCS MOTHOCTBIO

1)SO,  2) CHq 3) SO; 4) C10°

Y CcTaHOBUTE COOTBETCTBHUE MCKAY (1)I/IBI/II-ICCKI/IMI/I CBOMCTBAMU U TUIIAMU KPHUCTATNIMYCCKUX
pelIeTOK

1: KOBKOCTh

2: HU3Kas TeMIeparypa KUIeHus

3: BbICOKAs TBEPJOCTh

4: syieKTpUYECKas MPOBOJMMOCTh PacTBOpa
A: atoMHas

b: Mmetannnueckas

B: nonnas

I': monexynsapHas

BapuanT Ne 2

Habop xBanToBBIX unicen n =3, 1 =1, s = +1/2 umeer
1) Si 2) Al 3)Cl 4)S 5)P

O,Z[I/IHaKOBOG KOJIMYCCTBO 3JICKTPOHOB Y HOHOB
1) Ba**, Mg*", Cd**

2) Ba*', T, Te*

3) Hg*", I, Sn*

4) T, Cd**, Sn**

DNeKTpOHHAsi EMKOCTh g —101yPOBHS
1)6 2) 14 3) 10 4) 18

DHeprus NOHU3AINH B TPYTINE
1) He u3MeHsieTcs

2) yBEINYUBAETCS

3) yMeHbI1aeTcs

4) ocTaroTcsl TOCTOSTHHOM

VCTaHOBHUTH COOTBETCTBUE MEK/TY HICKTPOHHBIMU KOH(PUTYPAMAME 1 XUMHUYECKHMH Yac-
THIIAMI

1) 1s%2522p®3s23p%4s°3d° A:F

2) 1s22s22p%3s23p°4s!3d® B: C

3) 1s%2s22p® B: Fe*

4) 1s22s%2p° I': Cr

PacronouTh B PaBHIBHOMN TI0CIIEI0BATEILHOCTH 3aTI0THEHHS SHEPIeTHUECKUX MOy POBHEi

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



Tema: «XuUMHYECKasA CBA3bY
BapuanTt Ne 1
1. B psny BogopoaHsix coeauHenuid anemenToB VI A rpynnsl: H2O — H»S- H2Se nonsipaocTs

cBs3u O — H:

1) yBenmumBaercs
2) He U3MEHSETCs
3) yMeHbIIaeTcs
4) cHavaja yMEHBIIIAETCs, TOTOM YBEIMUUBACTCS

2. ToJbKO KOBaJEHTHAs CBSA3b UMEET MECTO B COEMHEHUH ¢ (OpMyIIoi
1) Ba(OH). 2) NHsNOs  3) H2SO4 4) Li2COs
3. Atom yriepoa B BO30ykKI€HHOM COCTOSHUM 0Opa3yer:

1) yeTpIpe KOBAaJICHTHBIE CBS3H, 32 CUET YEThIPEX HECTIAPEHHBIX AIEKTPOHOB

2) TpH CBSI3H, 33 CUET JIBYX HECIIAPEHHBIX 3JICKTPOHOB 1 HEMOIEIIEHHOMN JIE€KTPOHHOMN Maphl

3) HH OJTHOW, aTOM YTJIepOJia B HEBO30YKIEHHOM COCTOSIHUM XUMHUYECKUX CBS3CH HE
obpazyet

4) nBe CBsA3M, 3a CUET ABYX HECIIAPEHHBIX DJIEKTPOHOB

4. BGH_IGCTBO, KOTOPOC HEC MOT'YT O6pa3OBLIBaTI> BOOOPOJHYIO CBA3b

1) H.0 2) HF 3)HN3 4) HI
5. sp’ rubpuaM3aIus peanrusyercs MOITHOCTBIO

1)SO,  2)CHs  3)SO; 4)C10°

6. YCTaHOBHUTH COOTBETCTBHE MEKTY (PU3NUECKMMH CBOMCTBAMH M THIIAMU KPHCTAUTHYECKUX
PpEIIeTOK:

1: XOBKOCTH

2: HU3Kas TeMIeparypa KUIneHus

3: BBICOKasi TBEPIOCTh

4: snexTpudecKkas IpOBOJUMOCTh pacTBOpa
A: atomHas

b: metanmnaeckas

B: nonnas

I': monexynsapHas

Bapuant Ne 2
1. BemiecTBo ¢ HOHHOH CBA3BIO UMEET (HOPMYITY

1) KBr 2)SO; 3)CHsy 4)HCI1
2. AToMHas KpUCTaJNTNYECKas pelieTka XapakTepHa s

1) anroMunus 1 KapOKaa KpEMHUS

2) cepsl 1 Hoza

3) okcHaa KpEMHUS U XJIOPUIa KaJust
4) anmasza u Gopa

3. Sp? THOPHAM3AIHUS PeaTnu3yeTCsl TTOMHOCTIO

1) SO2 2)SOs 3) CH4 4) CIO™  5)CIO2
4. YCTaHOBHUTH COOTBETCTBHE MKy BEIIICCTBAMH M BUIAMU XUMUYECKOM CBSI3H B HUX
1 Bostb(pam A KOBaJIeHTHas TOJIIPHAs ajMa3



ajmMas b: xoBasieHTHas1 HETIOISIPHAS AMMHAK
aMHaK B: Metammmnueckas
MOBapeHHas COJIb I': nonunas

5. YCTaHOBUTbH COOTBETCTBUE MEK/Y BELIECTBAMH U TUIIAMHU KPUCTAJUIMUECKUX PELIETOK
YTJIEKUCIIBIN a3 A: nonnas

KapOopyH[I b: MonekynsipHas
HUKEb B: Metamunyeckast
areTar HaTpus I': atomHas

6. YCTaHOBUTBH COOTBETCTBHE MEXK/Ty THOPUIU3AITUEH 1 MOJICKYJIOM

l: sp® A: OF; B: SFs

2: sp? b: BF; I SF; :
3: sp>d? E  XeFs JI: BeCl
4: sp°d

4: sp°d

TeMbl: «JHepreTuKa U HAMPABJIEHHOCTH XUMHYECKHX MPOIeccoBy», «CKOPOCTh
XHMHYECKHX peakiuii. XHMHYEeCKoe PABHOBECH e
BapuanT Ne 1
. Bo ckomnbko pa3 yBenuunurtces ckopocts peakunu Ha(r) + Ix(r) = 2HI(r) npu yBenuyenun naBie-

HUs B 3 paza
1) B9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

. IIpu Temnepatype 90°C peaxuus npotekaet 1 muH. [Ipu kakoii TemnepaType peakius 3aKOH-
yutcs 3a 14 21MuH, ecnu TemnepatrypHblid ko3 duuueHt paseH 3

1) 50°C  2)40°C 3)60°C 4)150°C 5)140°C
. Xumnueckoe paBHoBecHe peakuuu Zn(t) + 16HI(d = 812(r) + 8H2S(d - Q cmectutes Bripaso
IIpH ITOHUKCHU N

1) xonuentpanuu HoS;  2) konuenrpanuu HI; 3) naBnenus; 4) remneparypsl.

. Xummnueckoe paBHoBecue peakuuu Zr(t) + 2C1a(r) = ZrCls(r) + Q cmemaercs BIpaBo Mpu:

1) TIOBBILICHUH JaBJICHHS 2) noBeleHnH KoHIeHTparuu ZrCly
3) NONOTHUTENILHOM BBeIeHUH Zr  4) MOBBIIIEHUN TEMIIEPATYPBI
. B romorennotii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbBIE KOHIIEHTPAIIMH BEIIECTB

(mome/1m) coctaBmm: A - 0,03; B - 0,02; C - 0,004. VicxoaHas KOHIIGHTpaIys BemecTBa A
(Monb/1T) paBHa

1) 0,036 2)0,002 3)0,024 4) 0,026 5) 0,030
. "3 2 moas CO u 2 mons C12 o6pazoBanochk npu HekoTopoit remneparype 0,45 mons COCl».
KoncranTa paBHoBecust peakuuu CO + Clz = COCl2(r)

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

CrannmaptHas Terora oopazoBanus MgO (k) u CO; (r) cooTBeTcTBeHHO paBHa -601,8 u -
393,5 k/Ix/monw. Ternota paznoxenus MgCO3; na MgO u CO2 AH = 100,7 x/[»x/Monb.
Tennora o6pazoBanus MgCOs

1) -1096 xJx/Monb; 2) -1006 kJIx/Monb; 3) -996 x/x/Monb; 4) -876 kJIk/MOb.



8.

9.

10.

TCHJ’IOT&, KOTOpas MmorjaomacTCsa Uik BeIACIACTCA IPU Pa3IOKCHUU XUMHUYCCKOI0 COCAMHCHUSA
KOJWYECTBOM 1 MOJb Ha IMPOCTHIC BEIIECTBA HA3BIBACTCA

Ecnu ckopocTh npsiMoil peakiiuu paBHa CKOPOCTH OOpPaTHOM peaklivu, TO HACTyMaeT XUMHUYe-
CKO€

3aBUCHUMOCTb CKOPOCTH PEAKIIMH OT TEMIIEPATYPbI ONPEAEIAETCS NPABUIOM

Bapuant Ne 2

10.

Bo ckomnbko pa3 yBenuuutces ckopocth peakiuu CaO(t1) + CO2(r) = CaCOs(t1) mpu yBeTUYEHUN
JaBJeHus B 3 pasza

1) B9 pa3 2) B8pa3 3)B6pa3 4)B3paza 5) He U3MEHSETCS.

Bo ckosibKO pa3 yBeIUUUTCS CKOPOCTh peakiuu rnpu Harpesanuu ot 75°C go 115°C, eciu
TEeMIIepaTypHBIH K03()(HUIMEHT paBeH 2

1) B2paza 2) B4pa3a 3) B8pa3 4) HewusMmeHutrcs S) B 16 pas.
[Tpu MOBBIIICHUN TaBJICHUS XUMHUECKOE PABHOBECUE CMEIIACTCSI BIIPABO

1) 2NO(r) + O2(r) = 2NO2(1) 2) C(1) + CO2(r) =2CO(T)
3) 2NF(r) + 3Hz(r)= 6HF(T) + Na(T) 4) CHa(r) +4S(r) = CSa(1) + 2H2S (1)

Xumugeckoe pasHoBecre peakimu 4FeSy(1) + 1102(r) = 8S0a(r) + 2Fex03(t) +Q cmecTrTest
BIIPABO MPH

1) MOBBIIEHNM IABJIECHUA  2) MOBBIIIEHUH KOHIEHTpauuu SO

3) nononHuTenbHOM BBeZieHUU FerO3  4) mononHuTEeNbHOM BBeieHHH FeS)
B romorennoii cucreme Ho(r) + Ix(r) = 2HI(r) paBHOBECHBIE KOHIIEHTPAIMH BELIECTB (MOJIb/M)
coctraBmwin: HI - 0,02; I> - 0,05; H» - 0,03. MicxoaHas KOHLIEHTpalus BoAopo1a (MoJib/11) paBHA

1)0,04  2)0,01 3)0,02 4)0,03 5) 0,05
B romorennoii cucreme 4HC1(r) + O2(1) = 2H20( 1) + 2C12 paBHOBECHbBIE KOHIIEHTPAIH Be-
miecTB (Monb/n) coctapmm: HCI - 0,85; O - 0,44; Cl, - 0,3. MicxoHast KOHIIGHTpAIUs KUCIIO-
ponaa (MoJb/iT) paBHA

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
[Ipu cxxuranum rpaduta odpazosaics okcun yraeposaa (IV) maccoit 8,86 r. TeroBoii s dext
peakmuu AH = -79,2 xJ[>x. Terutora o6pazoBanus CO»

1) -393,3k/lx/monb 2) -358,4 x/[x/Monb 3) -335,5 xJ[x/Monb 4) -326,4 kJI>x/MOJIb
TeHHOTa, KOTOpas morjiomacTCa Uik BeIACIACTCA IPpU O6pa3OBaHI/II/I XUMHUYECCKOT'O COCITUHCHUA
KOJINYCCTBOM BEIIECCTBa 1 MOJIb U3 MTPOCTHIX BCIICCTB MPH 3aJIaHHBIX YCIOBUAX
Ha3bIBACTCS

CMGH_ICHI/IG XUMHUYCCKOI'0 paBHOBECUA OIIPCACIIACTC ITPUHIIUIIOM

MunumanbHas u30bITOUHAS YHEPTHS], KOTOPOM JJOJHKHBI 00J1aAaTh MOJIEKYJIbI, YTOOBI peaklus
MEX/1y HUMH CcTaja BO3MOXHOW Ha3bIBAETCs

Tema: «PacTBopbl. Teopusi 3JIeKTPOJIUMTHYECKON TUCCOIHAIHID)

Bapuant Ne 1



10.

Cwmemansl 100 r 20%-no0r0 pactBopa u 50 r 32%-HOro pacTBOpa HEKOTOPOIO BEILIECTBA.
KonuenTpanus nosyueHHOro pacTBopa

D24 2)12  3)36  4)48

Jist mosmydenust 9%-Horo pacTBopa COISTHOM KHCIOTHI Haslo pactBopuTh 67,2 1 HCI B Bozie
Maccou

1) 1,107xr  2)0,505xr 3)0987kxr 4) 1,227 xr
Vpasaenuio 3Ag* + PO4s> = Ag;PO4 cOOTBETCTBYET B3aUMO/IEHCTBHE

1) AgNOs ¢ Na;POs  2) Ag2O ¢ H3POy
3) AgNO; ¢ HsPO;  4) AgCl ¢ NasPO4

KucnoTrHOCTB PacTBOpPOB coJieii ¢ OI{HHaKOBOﬁ MOJ'IHpHOﬁ KOHHGHTpaHHeﬁ YBCINYHUBACTCA B
pany

HUTpAT KaJusl, CHINKAT KaJIns
OpOMHU/T KaJTbITUsI, OPOMHM/T ATFOMUHUS
XJIOPH]T KaTusi, PTOPHT Kaus
XJIOPUJI JIUTHUS, XJTOPUT] KaJTUs
Xnopun 6apust Maccoit 41,6 T pactBopmiin B Bojie. B monmydennom pactBope coaepxutcs 0,35

MOJIb XJIOPHUI-HOHOB. CTeTeHb AUCCONUAINH XJIOpUIa Oapust
1) 87,5% 2) 17,5% 3)57,1% 4) 96%

Ec/1 KOHIIEHTpalys pacTBOpa ruApoKcuaa amMonus pasna 0,1M u K, = 1,76%107, To ero
CTETIeHb HOHHU3AIHH (Olyon) COCTABUT

1) 1,3*102  2) 1,5%10%  3) 1,3*10°  4) 1,5*%107

Ecnu konuenrpanus nonos Bogopoaa [H'] u anerar-uonos [CH3COO™] B 0,1M pactBope yK-
cycHoil kucnoTsl paBHa 0,00132 Mo/, TO €€ KOHCTaHTa HOHU3ALIUN

1)1,74*10°  2)1,76*10* 3)1,78*10* 4) 1,74*10*
KoHuenTpanuto noHos Bogopoza B pactsope nipu pH = 4,32 pasHa
1)4,78%10* 2)4,76*10° 3)4,74*10° 4)4,74*10°

AKTHBHAas KOHIIEHTpanus aHnoHoB aoH- B 0,01M pactBopa ruapokcuaa kanus KOH, yunts-
Bas HOHHYIO CHUJIy PacTBOpa paBHa

1)9*107° 2) 8*107° 3) 7*1073 4) 6*1073
Koncranra ruapommsa, crenens ruapoiusa u pH 0,1M pactBopa comn HCOONH4 (Kn(kuc)=
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 u 8,54  4)5,75*107'°, 0,345 u 6,62

BapuanT Ne 2

1.

K 100 mn 96%-noi#1 cepHoii kuciotsl (p = 1,84r/mu) npubasunu 400Mi1 BoAbI, TOTYUUIICS
pacTBOp MWIOTHOCTHIO 1,225 r/Mi. MossipHast KOHIIEHTpAIUs pacTBoOpa

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



10.

N3 400 r 20%-H0r0 pacTBOpa NpH OXJIAXKAECHUH BbIAETHIOCH 50 I paCTBOPEHHOTO BEILIECTBA.
MaccoBas 1011 BelllecTBa B OCTABILIEMCS paCTBOpE

1) 8,6 % 2)6,3 % 3)74%  4)9,5%
Vpasuenuio Fe*” + 30H" = Fe(OH); cooTBeTCTBYeT B3auMOieiicTBIE

1) FeCls; ¢ KOH 2) Fe2(SO4)3 ¢ Ba(OH)»
3) FeSOs ¢ NaOH  4) Fe(OH)3 ¢ HC1

[I{es104HOCTH PACTBOPOB COJIEH C OAUHAKOBON MOJIIPHON KOHLICHTPALMEN YBEINYMBACTCS B
pany

1) xapOonar Hatpus, voaux HaTpus  2) Cyab(PUT Kajius, Cyab(u HATpHs

3)HUTPUT HATPUSI, HUTPAT HATPHSI 4) XJIOpUJI JIUTHUS, XJIOPUJT AMMOHUS
KonuuectBo oTpunarenbHbix HOHOB B 120 T 10% pacTBOpa aMMOHUS, €CJIH CTETICHD JIUCCO-

nuaruu coyiv pasHa 90%
1) 0,135mom  2)0,15mome  3) 0,167 mone  4) 1,67 Monb

Ecnn xonnenTpanus azoructoit kucinotel HNO; paBna 0,12M u K, = 6,9%¥10™, To cTeneHsb ee
HOHH3AIMHU COCTABUT

1)7,6¥102  2)8,6¥102 3)8,6*10° 4)7,6%107

Eci1 KOHIIEHTpalys pacTBOpa ruaApokcuaa amMonus pasna 0,1M u K, = 1,76%107, To ero
CTETIeHb HOHHU3AINH (@uon) COCTABUT

1)1,3*102  2) 1,5%10%  3) 1,3*10°  4) 1,5*%107

Konnenrpauus nonos Bogopoaa [H'] 6%-Horo pactBopa XJ0poBOIOPOIHON KHCIOTE (p =
1,028 r/m1) cocTaBisier

1) 1,69 2) 2)1,76  3) 1,78 4) 1,65
AxtuBHOCTB XJ10puA-noHOB B 0,1 M pactBope xnopuaa Hatpust NaCl paBHa

1) 7,58*107 2) 7,62%10%  3)7,68%102%  4)7,54*107
Crenens runponusa u pH conu 6pomuna ammonust NH4Bu pH 0,011 pactBopa (Kx = 1,76*10°

)
1)2,38%102 u 5,62 2)4,52*102 u 8,34 3)5,68 *10 u 6,32 4)3,54*%107" u 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIINH M JJIEKTPOXHUMHYECKHE MPOLecChD)
Bapuant Ne 1

1.

2.

Peakuust AucnponopimoHUpOBaHUS

HNO; = HNO3 + NO + H>O

KoMnO4 + H2O = KMnO4 + MnO4 + KOH
NH4NO3 = N>O + H,O

KCIO; =0, + KCl

Peakuyst BHyTpUMOIIEKYJISIPHOTO OKUCICHUS-BOCCTAHOBIICHUS

1) AgNO3 = Ag + NO; + O

2) AgpO=0,+ Ag

3) KoSO3 =K2S04 + KoS

4) NO> + H>O = HNO3s + HNO;



3. Ompenenute cymmy ko3¢ duurentos B ypaBuenue peakuuu CaOClz + H,O + NaBr —
1)8 2) 7 3)9 4) 10
4. YcTaHOBUTH COOTBETCTBUE
1: mpomykTel anekTposm3a pacmiasa CuClo A:CuuCh
2: mpoayKThI 3nekTposn3a pactBopa Cu(NOs), b: Cuu O2
3: npoaykThl 3nekTpoiinsza pacteopa Ca(N03)» B:H> u O
I:CauO
. Hou Ch
5. B mponecce anekrponusa pactBopa NaCl, mpu cuite Toka SA 3a 85 MUH Ha aHOJIE BBIJCIISICTCS
MPOJIYKT 00bEMOM 71 (OKPYTJIUTh IO JECATHIX )
6. Jns okucnenus B kucnoii cpene 0,05 10,2 M NaNO: notpebyercs 0,25 v pactBop KMnO4
00BEMOM 71 (OKPYTJIMTh IO COTBIX)
7. Hcxons uz peakiuu S02 + HC104 + H2O = HC1 + H2SOs4 , e 1 11 pactBopa comepkutcs 10 T
HCIO4, nHopmansaocts HClO4 paBHa -MOJIB/J (OKPYTIUTH JI0 IECATHIX)
8. 3HaueHue >IEKTPOJHOrO MOTeHIMana Meau, norpyxexHoii B 0,0005 1 pactop Cu(NO03)2
PaBHO B (oxpyrinTh 10 THICAYHBIX)
9. Eciu KOHIEHTpAIMs HOHOB BOJIOPOJa B pacTBope 4,8%107 Momb/11, TO OTEHIIMAaI BOAOPOI-
HOTO 3JIEKTPOJIa PaBEH B (OKpyTrnIuTh 10 THICSYHBIX )
10. Eciu B 0,51 pactBopa conepxkutcs 0,0699 r FeClo 1, To moTeHIman xene3Horo 31eKTpoaa
paBeH B (OKpyrnuTh 10 THICSYHBIX)
Bapunant Ne 2
1. Peaxius BHyTpUMOJIEKYISPHOTO OKHCICHUSI-BOCCTAHOBIICHUS
1) KCIO; = Oz + KCI
2) NH4NO3; =N20 + H.0
3) HNO> = HNO3 + NO + H,O
4) KoMnOg4 + H2O = KMnO4 + MnO4 + KOH
2. Peaknusa qucnponopuuOHUPOBAHMS
1) KoSO;=K>S04 + K>S 2) NO2 + H,O = HNO3 + HNO»
3) AgNO; =Ag+NO2+ 02  4) AgoO=02+Ag
3. Omnpenenute cyMMy KO3((UIIMEHTOB B YpaBHEHUE PEAKIIUN
KoCr07 + HoSO4 + NaxS03; —
17 2)18 3) 19 4) 20
4. YcraHOBHUTE COOTBETCTBUE
1: KMnO4 + Na;SO3 + H2SOs —  A: MnSOs4 + K2SO4 + NaxSO4 + H,O
2: KMnO4 + NaxSO3 + H,O — b: MnO; + KOH + NaxSO4
3: KMnOj4 + Na;SO3 + KOH — B: KoMnOg4 + Na;SO4 + H2O
I': MnSO4 + KOH + Na>SO4 + H>O
5. B npouecce snektponn3a pacmiaBa NaCl, mpu cune Toka 2A 3a 45 MUH. Ha KaTOJI€ BBIJIETSACT-

Csl IPOIYKT Maccoi T (OKpYTJIUTB IO COTHIX)




6. B mponecce anexrponnsa pactBopa NaxSOs, 1pu cuse Toka 2A 3a 2 4 Ha aHOJE BBIAEAETCS
MPOIYKT 00BEMOM 71 (OKpYTJIUTH JIO COTHIX)

7. Ecnm nuxpomar-uoH BoccTaHaBiauBaercs 10 xpoma (III), To MonsipHas KOHIIEHTpaIUs SKBHU-
BasieHTa quxpomara kanus (o =10%; p = 1,07 r/mn) paBHa MOJTB/JI.

(OKPYTJIMTB JI0 COTHIX)

8. s B3aumoneiictBus ¢ 0,25 mosb KoCroO7 Tpedyercs 2 H pactBop HBr o0bemMom
71 (OKPYIJIUTB A0 COTBIX)

9. Eciiu KOHLEHTpAIUs HOHOB BOAOPO/IA B pacTBope 3,8%* 1073 Momb/11, TO MOTEHIMAN BOAOPOI-
HOTO JICKTPOIa PaBEeH B (OKpyrJIUTH 10 THICSYHBIX)

10. Ecnu moTeH1an BoJIOPOJHOTO 3JIEKTPoia paBeH - 236 MB, To akTHBHOCTh HOHOB BOJIOPO/Ia B
pacTBope paBHa MOJIB/JT (3aIKCaTh B CTAHAAPTHOM BH/IC)

Tema: «KomiiekcHbIe coeMHEHHS
Bapuant Ne 1
1. IlapamMarHUTHBIN HU3KOCIIMHOBBIM BHYTPHOPOUTAIBHBIN

1) [Mn(NO2)e]* 2) [CoBre*  3)[Fe(CON*  4) [VCle]*
2. yCTaHOBI/ITb COOTBCTCTBUC Me)KI[y HAa3BAHUCM U (bOpMy.]'IOﬁ KOMILIEKCHOU COJTH

1: Ko[PtCla] 2: [PtC15(NH3)3]Br 3: [CoF3(H20)s] 4: [Co(NH3)e][Co(NO2)s]

A: terpaxnoporutatusart (II) kanus

b: 6pomu TppaMMUHTpUHUTpOXIIOpOIIaTUHBI (IV)

B: TpunakBarpudTopokoOansT

I': rekcanutpokobansTaT (III) rekcaammunkobansta (111 JI: muxmnoporerpaammunnukens E:
rekcannanodeppat(Il) xamms

3. YcTaHOBUTH COOTBETCTBHE MEXKIY (POPMYJIO COEUHEHNUS M KOOPAUHAIIMOHHBIM YHCIIOM

1: [FeFx]*2 A: 6
2: [Pt(N2Ha)x]* b: 4
3: [PA(NHz)x]* B:5
I:7
J:3

4. Ecmu pactsop coaepsxkut 0,05 monb/1 Ko[Ag(CN)s] u 0,05 moas KCN, Ky = 1*¥102!, 10
KOHIICHTpAIUsi HOHOB cepedpa B MOJIB/JT

5. Ecnu 11st KOMITJIEKCHOTO MOHA 3HEPTHUs pacuieruienus pasHa 167,2 xJ[>x/Moib, TO OH 1Orio-
IIAET CBET C JJIMHOM BOJIHBI B HM

6. Ecmm npu geiictBum pactBopa cepHoi KUCIOThI Bech Oapuii u3 pactBopa Ba(CN)*Cu(CNS)»
ocaxkJaeTcs B BUAE Cyibdara 6apusi, To KOOpAUHAIIMOHHAs (hopMyia con

Bapuant Ne 2
1. IlapamarHUTHBIN BRICOKOCITHHOBBIN BHYTPHOPOUTATHHBIN
1) [VCle]* 2) [Fe(C0)4]** 3) [NiCls]*> 4)[Pd(NH3)e]*"
2. VY CTaHOBUTH COOTBETCTBHE MEX Ty Ha3BaHUEM U (HOPMYJION KOMIUIEKCHOM comn 1:

K3[Fe(CN)s] A: rexcarmanodeppar(Ill) xanus



2: [Ni(NH3)4]Cl» b: xnopun terpaammunuukensi(Il)
3: K5[SiF¢] B: rexcadropocunukar (1V) kanus
4: [Ni(CO)4] I': TerpakapOOHIITHUKEITH

J: nuxinopoTeTpaaMMUHHHUKEIIS

E: rexcanmanodeppar(Il) kamus

3. VYcTaHOBUTH COOTBETCTBHE MCXKOY (bOpMYJIOI;'I COCIMHCHNA U KOOPpAWMHAIIMOHHBIM YHCJIOM

[Ni(C0)x]° A: 4
[Co(CN)x] 3 b: 6
[Fe(CO)x]° B:5
.7
H:3

4. Ecmu pactsop conepxut 0,02 mons/n Cd(NO3)2 u 1 mons NH3, Ky = 2,75%107, T0 KOHIIEH-
Tpanusg HOHOB KaJIMHs B MOJH)/.H

5. Ecnm MakcuMyM MOTJIONIEHUS BUIMMOT'O CBETA JJII KOMILIEKCa COOTBETCTBYET JITTUHE BOJIHBI
400 =M, TO SHEPTHUS pacIICIUICHUS B K/ [»/MOITb

6. Ecmm nns ocaxnenus xinopa u3 pactsopa Ha 1 monb PtCl4*3NH3 (KUp, = 6) Tpebyetcst 1 monb
HUTpaTa cepedpa, TO KOOPAMHAIMOHHAS (OPMYJIa COSAMHEHUS

I(pumepuu OUEHKU Oomeema cmydenma npu 6blNOJIHEHUU MeCmo6blx 3a0anuil

Onenka TpebGoBanus K 3HAHUAM
OneHka «OTIUYHO» BBICTABISETCS CTYIAEHTY, €CIM OH TIIIyOOKO H
OTJINYHO IIPOYHO OCBOMII IIPOrpPaMMHBIN MaTepual, MCYEPIBIBAOLLE,

IIOCJIEZ0BATENBHO, YETKO M JIOTUYECKH CTPOMHO €r0 M3JIaraeT, yMeeT TECHO
YBSI3bIBATH TEOPHIO C TMPAKTHUKOM, CBOOOJHO CIpaBIseTCs C 3ajlauaMu,
BOIIPOCAMM M JIPYTMMHM BHJIAMH TNPUMEHEHUS 3HAaHUW, IIpUYEM He
3aTpyAHAETCS C OTBETOM IIPU BHUJIOU3MECHEHUHM 3aJaHUM, IPAaBUIBHO
00OCHOBBIBAET IPUHATOE PELICHHUE.

OHGHKa «XOpOoLIO» BBICTABIIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
XOpo1uIo Marepuaj, IpaMOTHO U IO CYHIECTBY MH3JIara€t <&ro, HE JOOITyCKas
CYHICCTBCHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, MpPaBUJIBHO MPUMCHACT
TCOPCTUUCCKHUC MTOJIOKCHUS ITPU PCIICHUN MTPAKTUICCKHUX BOIIPOCOB U 3a1a4,
BJIagcCT HeO6XOI[I/IMBIMI/I HaBbIKaAMU U ITPUCMAMU X BBIIIOJIHCHH.

OneHka «yIOBIETBOPUTEIBHO» BBICTABISETCA CTYICHTY, €CIH OH
YIOBJIETBOPHUTENl | UMEET 3HAHUS TOJIBKO OCHOBHOI'O XapakKTepa, HO HE YCBOWIJI €ro JETalei,
BHO JIOTIyCKaeT HETOYHOCTH, HEJOCTaTOYHO TpaBUIIbHBIE (HOPMYIHPOBKH,
HapyILIECHHUs JIOTUYECKOM NOCIIEI0BATEIbHOCTH B U3JI05KEHUU IIPOTPAMMHOI0
MaTepHasia, NCIOBITHIBACT 3aTPYIHEHHUS TPU 0OOCHOBAHUY OTBETA.

OueHka  «HEYJOBIETBOPUTENBHO»  BBICTABIIAECTCS  CTYACHTY,
HCYJOBJICTBOPUT | KOTOPbIM HE 3HAET 3HAYMUTENBHOM YAaCTH NPOrpaMMHOr0 Marepuala,

€JIbHO JIOTIYCKaeT CYIIECTBEHHbIE OIIMOKM, MMEET 3aTPyAHEHUs INpPU OTBETE Ha
BONPOCBI M O0OCHOBaHMHM  OTBeTOB. Kak  mpaBWiio,  OIEHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCA CTyACHTaM, KOTOpPbIE HE MOTYT
MIPOJIOJKUTH oOyudeHue 0e3 JOTIOJTHUTENBHBIX 3aHATUI 1o
COOTBETCTBYIOLLEH TUCLHUIUIAHE.
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10.
. BO,I[OpOI[HaH CBA3b. MG)KMOJ'IGKYJ'IHPHB.H U BHYTPHUMOIJICKYJIApHast BOAOPOAHBIC CBA3H.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

Ilepeuens 6onpocoé K IK3ameHy
OcHoBHble nosoxkeHust AMY. Atom. Monekyna. Xumuueckuid 3neMeHT. [IpocTeie u croxHbIe
BeniecTBa. OTHOCUTEIbHAS ATOMHAs Macca, OTHOCUTENIbHAsL MOJIEKYJISIpHAs: Macca.
Mons.Yucno ABoraapo. MossipHasi Macca.
OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI.
OCHOBHBIE TUIIBI XUMMUYECKUX PEAKLIUN.
Knacchl HeopraHM4YecKHX BEIIECTB:OKCHJIbI, KHCIOTBI, OCHOBaHMA, coiH. VX ¢usmueckue u
XMMHUYECKHE CBOICTBA, CIIOCOOBI OJIyUEHUS.
Crpoenue atoma. Monens Pesepdopna, ero nemocratku. Teopuss bopa. KBanTtoBas teopus
CTPOEHHUs aTOMa.
KBanrtoBbie uucna. [Ipuamun Ilaymu. IlpaBuwno I'ynpa. lIpuHuun HauMmeHbLIEH SHEPrUU.
IIpaBuna KieykoBckoro.
[Iepnonnueckuil 3aKOH U IEpUOAMYECKAs CUCTEMa XUMHUUYECKUX ieMeHToB [[.M.Menneneesa.
[Ipunuun nocrpoenus. ['pynmbl U nepuoasl. 3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB aTOMOB,
MPOCTHIX BEIIECTB M COCAMHEHUH, 00pa30BaHHBIX XUMHUYECKUMH DJIEMEHTaMH, B Ipesenax
[JIABHBIX NOArpyMNM U nepuoaos cucrtemsl J[.M.Menneneesa. [leppuoainuHOCTs CBOMCTB aTOMOB

Xumnueckas cBsa3b. M300pakenne xumuuecko cBsizu. KoBanentHas (mossipHasi, HENMOJIIpHAas ).
Mexanu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBsi3U. CBOICTBA KOBAJIGHTHOM CBsi3U. [ mOpuan3anus
opb6utaneit. Jlunons, AIMHA TUTONS, TUTIOJIBHBIN MOMEHT.

Merton BasieHTHBIX cBsizeil. OcHOBHBIE TIOJIOKeHUsT Metona BC.

Meron MonekysipHbIX opOuTaneii. MarHuTHble cBOWCTBa BemiecTB. JIuHelHas kKoMOWHaALUA
atoMHbIX opouTtaneit (JIKAO). CesaspiBaromue u paspoixistonie MO

HNonnas cBsi3b.

Me:XMOIeKyIIpHOe B3auMOJENUCTBUE: 1) 3JIEKTPOCTaTUYECKOE — OPUEHTALMOHHOE (AMIONb-
JUIOJIBHOE), HHAYKIMOHHOE M JAMCIIEPCUOHHOE; 2) JIOHOPHO-AaKIeNTOpHOe. YpaBHeHHe Ban-
nep-Baanbca. 3HaueHne BOIOPOAHBIX CBSI3EH.

Mertannnueckast cBi3b. CXOACTBO M pa3ivuue C KOBAJEHTHOW CBs3bI0. HeHachllieHHOCTh U
HEHAIIPABJIEHHOCTh METAJUIMYECKON CBSI3H.

Xumunyeckass kuHetuka. CkopocTh xumuueckux peakuuid. Cucrema. ['oMoreHsHole u
rereporeHHble cuctembl. ®aza. CKOpoCTh TOMOT€HHON M IeTEPOr€HHOM peaklni.

@®akTophl, BIMUSIONINE HA CKOPOCTh XMMHMUYECKUX PEAKIUil. 3aBUCUMOCTh OT KOHIICHTpAIUH.
OCHOBHOI 3aKOH XMMHUYECKON KUHETHUKH.

BnusHue Ha ckopocTh XHUMHYECKHUX peakiuii Temmeparypbl. [IpaBuno Bant-I'oddoda.
AKTHUBHBIE MOJIEKYJIbl. DHEpPIrusl aKTHBAIMKU. 3aBUCUMOCTh DHEPIMM AaKTUBALIUU OT MPHUPOJIbI
pearupyromunx BeIIeCTB. JHEpreTHYeckuii Oapbep, MEPeXOAHOE COCTOSHHUE. YpaBHEHHE
AppeHnnyca, kak 0oJiee TOYHO OMHUCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PeakIuu OT
TEMIIEpaTyphbI.

3aBUCUMOCTBH CKOPOCTH XMMHUYECKUX PEAKIIMI OT MPUPOJIBI PEATUPYIOLIETO BEIIECTBA.

[lonsTne o karanu3e u KaranusaTopax. Karanutuueckue peakuuu. ['OMOreHHBIH U
TeTEepPOreHHBIM  Karanu3. MeXaHn3M JEHCTBHsS  KAaTalu3aTOpOB. AKTHBHBIE  LE€HTPBI
karanuzaropoB. Karanutuueckue siipl. [IpomoTopsl. M30uparenbHOCTh KaTalu3aTOPOB.
Tepmogunamuka. TepmomuHamudeckass cuctemMa. @Paza. ['ereporeHHas W TOMOTrEHHas
cucteMmbl. KommnoneHTs! cuctembl. DyHKINU U TapaMeTpbl COCTOSHUS. BHYTpeHHSs SHEprusl.
[lepBoe Hauano (3akOH) TepMOAMHAMUKU. DHTanblug. CTaHAAPTHOE COCTOSIHHE BEIECTBA.
CranzmapTHas SHTANIbIUSA PEAKIUN.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OCHOBHOWM 3aKOH
TEPMOXHMHH - 3aK0H ['ecca. Kpyrossie mporiecchl (ITUKIIbI).

DOHTponus Kak (PyHKIMS COCTOSHUS CHUCTEMBL. TepMOAMHAMHUYECKasi BEPOSATHOCTh COCTOSIHUS
cucrembl W. CtanaapTtHas 3HTponus. Bropoe Hauano (3aKkoH) TEpMOAMHAMUKH.

Ilocrynar Ilnanka (Tperbe Hadajlo TepMOAMHAMHKHU). VI3MEHEHHME SHTPONMM BELIECTBA C
YBEJIMUEHUEM TEMIIEPATYPHI.

Oneprus [ m66ca. CesizanHas sHeprus. HampaBieHHOCTh XMMHYECKOTO MpoIiecca.

O6parumble W HeoOpaTumble peaknuu. Xumudeckoe paBHoBecue. [Ipunnum Jle [larense.
CMmenieHre XuMHU4ECKOI0 PaBHOBECHS.

PactBoprl. Knaccudukanus pacTBOpoB 10 arperaTHOMy COCTOsiHWIO. HachkimeHHEbIe,
HEHACBILICHHbIE U TIePECHIIICHHbBIE pactBopsl. KoHnenTpanus pPacTBOpPOB.



26.
27.

28.

KonnentpupoBannbie U paz0aBieHHbIE pacTBOPBL. CIOCOOBI BBIPAKEHUS KOHIICHTPAIIUU
pacTBOpOB.

DNEKTPOIUTHI U HEANEKTPOIUThL. CUIIbHBIE, ClTa0ble U CpeIHEN CUIIBI SJIEKTPOIUTHI.
Onekrtponutnueckas aucconuanusa. OCHOBHBIE TIOJIOKEHUS TEOPUM DIIEKTPOJIUTUUYECKOMN
nucconuanuu. Mexanusm auccouuanuu. KucioTel, OCHOBaHUS M COIM ¢ TOUkH 3peHust TO/I.
Crenens aucconuanuu. Koncranra qucconuanuu. 3akoH paz06asieHus OcTBaibia.
DOnexTpoiauTHYeCKass auccouuanus Bonabl. MoHHoe mpousBeneHue BoAbl. Bonopoasslil u
TUJIPOKCUIIbHBIN Moka3zaTesnu. pH pacTBopoB coJieil.

29. IIpousBeneHune pacTBOPUMOCTH. Peakiiny HOHHOTO OOMEHa.

30. 'maponus coneit. Tumnbl rugponusa. Peakius cpenpl. CTeneHb U KOHCTaHTa THIPOJIN3a.

31. Uneanbubie pactBOpbl. KosmuratuBHbie cBoiicTBa pactBopoB. Ocmoc. OcMoTHUECKOE
nasieHue. 3akoH Paynsa. CnencrBus u3 3akoHa Pays.

32. OKUCIUTENIbHO-BOCCTAaHOBUTENIbHBIE peakiinu. Teopus OBP. Knaccudukanms

33.

34.

35

37.

OBP.Oxucnurenu 1 BOCCTaHOBUTENU. MeTobl cocTaBiieHus: ypaBHeHuii OBP.

DnekTponu3. DJIEKTPOJIU3 paciyiaBoB, BOAHBIX pacTtBOpoB. [lonstue o I'D. CocrtaBienue 1'9.
OJ1C snementa. CtannaptHas 3/[C anemenTa.

OnekTpoAaHbie noTeHnuanbl. CTaHIapTHBIE OSJEKTPOAHBIE TMOTECHIMAIBI. 3aBUCUMOCTH
3JIEKTPOJIHOTO MOTEHIIMAaa OT KOHLIEHTPAIlMK BEIECTB U TeMriepatypsl ( ypaBHeHue HepHcra).
DIEeKTPOXUMHUYECKUI Pl HAIPSHKEHUM METAIIJIOB.

. KonnuecTBennas xapakTepucTuKa MpoIeccoB deKTponn3a (3akoH dapanes).
36.

HucnepcHble cuctemsl. JlucnepcHas ¢aza u gucnepcruonHas cpefa. CycreH3ud U dMYJIbCUU.
Kommonmaeie pactBopel. Dddext Tunnans. Koarynsaus. 3HaueHre KOJUTOUIHBIX PACTBOPOB.
Kommiekcusie coemunenus. Koopaunammonnass teopus Bepnepa. OcCHOBHBIE THIIBI K.C.
Homenkiarypa k. c. [IpakTnueckoe npuMeHeHHe K. C.

I(pumepuu OUECHKU omeema Ha IK3AMEHe

4-0ais1bHAS IToka3zarenu Kpurepun

HIKaJIa
(YpoBeHn
OCBOCHHS)

OTiuHO 1. [onHOoTa WM3NOXKEHUS Crynentom JIaH TTOJTHBIH, B

(MOBBIIEHHBIN TEOPETUYECKOTO JIOTHYECKOU MOCJIeI0BATEIbHOCTH

YPOBCHB) Marepuana; pasBEpHYTHI OTBET Ha TOCTaBJICHHBIN

2. Ilonnota 1 | BOIIPOC, /1€ OH NIPOJAEMOHCTPUPOBAII 3HAHUS

MIPaBUIILHOCTD npeaMera B MOJHOM o0beMe  yueOHOH

pereHus IPOTPaMMBEI, JIOCTaTO4YHO riryooko

MIPAaKTHYECKOTO OCMBICIINBAET JMC-LUIUINHY,

3aJJaHMs; CaMOCTOSITENILHO, u ucyep-TbIBaIOIIE

. IIpaBUIBHOCTE W/MIM | OTBEYAET HA JIOMOJHH-TEIBHBIC BOIPOCHI,

apryMEHTHPOBAHHOCT | MPUBOJUT COOCTBEHHBbIE TMPUMEPHl IO

b U3JI0KEHHs | MpoOJeMaTuKe MOCTaBJIEHHOIO  BOIpPOCa,

(mocne0BaTeNbHOCTD | PEIMII  TPEAJIOKECHHBIE — TPAKTU-YECKUE

JeNCTBUM); 3a1aHus 0e3 OIMHOOK.

Xoporio . CaMOCTOATEIHOCT CryneHTOM JaH pa3BEpHYTBHIM OTBET

(6a30BBIit OTBETa, Ha TIOCTaBJIECHHBI BONPOC, TAE CTYJCHT

YPOBEHB) . Kynbrypa peun; JEMOHCTPHUPYET 3HaHMS, IPHOOPETEHHBIE HA

- B T.I. JEKIMOHHBIX W CEMUHApCKUX 3aHATUAX, a

TaKXe MOJy4YeHHBIE ITOCPEJACTBOM H3YUEHUS

00s13aTeIbHBIX y4EeOHBIX MaTEpPHAIIOB 10

KypCy, ZaeT apryMEHTHPOBAHHBIE OTBETHI,

IPUBOAUT IIPUMEPBI, B OTBETE MPUCYTCTBYET

CBOOOJTHOE  BIIQJICHUE  MOHOJIOTHUECKOM

pEublo, JOTMYHOCTh U NOCIEI0BATEIbHOCTD

orBera. OIHAKO JIONYCKAEeTCs HETOYHOCTh B




orBere. Pemmn npeiokeHHBbIE TPAKTH-

YeCKHe 3aJJaHHS C HEOOJBIITMMU

HETOYHOCTSIMHU.
Y 10BIETBOPUTEIH CTyJIeHTOM JiaH OTBET, CBHJCTCIIbCT-
HO BYIOIIMI B OCHOBHOM O 3HAHHH TPOIIECCOB
(oporoBbIit M3y4aeMOll AUCUUIUIUHBI, OTIMYAIOIINICS
ypOBeHB) HEAOCTAaTOYHOU FJ'IY6I/IHOI/I U MOJHOTOU

pPAacKpBITUST TEMbI, 3HAaHHEM OCHOBHBIX
BOIIPOCOB TEOpUH, clIabo chopMHpPOBaH-
HBIMH  HaBBIKAMH  aHallM3a  SIBJICHUH,
IPOIECCOB,  HEAOCTATOYHBIM  yYMEHHUEM
JaBaTh apryMEHTHPOBAHHBIC OTBETHl U
MIPUBONUTH IPUMEDBI, HEI0CTaTOYHO
CBOOOJIHBIM ~ BIIQJICHUEM MOHOJIOTUYECKOMN
peublo,  JIOTMYHOCTBIO W TIOCJIEJO0Ba-
TEJIBHOCTBIO OTBETA. Jomnyckaer-csi
HECKOJIBKO OIIMOOK B CO/IEPKaHUH OTBETA U
pCLICHUH MTPAKTUYCCKHUX 3a/IaHUH.

HeynosnerBopure CtygeHTOM J1laH OTBET, KOTOPBIA
JIEHO COLEPXKUT PSIi CEPbE3HBIX HETOYHOCTEH,
(ypoBeHb He OoOHapy-KHBAIOIINI HE3HAHHWE TPOIECCOB
copMupoBan) M3y-4aeMoi MPEIMETHOMN oOJactu,

OTJINYAIO-IIUHCS HETIyOOKHM pPAaCKpPBITHEM
TEMbl, HE3HAaHHWEM OCHOBHBIX BOIIPOCOB
TeopuHu, Hec(HOPMHPOBAHHBIMU HABBIKAMHU
aHalM3a SIBJICHUH, MPOIIECCOB, HEYMEHHEM
aBaTh apryMEeHTUPOBAHHbBIE OTBETHI,
cIabbIM  BIIQJCHHEM  MOHOJOTHYECKOM
peubl0,  OTCYTCTBHEM  JIOTUYHOCTH H
MOCJIEIOBATEILHOCTH.  BBIBOJBI  TTOBEpPX-
HOCTHBI. PernieHue mnpakTUYecKuX 3aJaHui
HE BBIMOJHEHO T.€. CTYJIEHT HE CIOCOOEH
OTBETUTh Ha  BOMNPOCHl  JaXe  Tpu
JIOTIOJIHATENFHBIX ~ HaBOJSIIUX  BOIMpPOCaxX
MpenogaBaTels.

9. YHEBHO-METOJANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCIUIIJINHBI
Y4eOHas auTeparypa:
a) OCHOBHAas:
1. Axmeros H. C. Obmas u Heoprauuueckast Xumus: yueOnuk ais By3oB/H. C. Axmeros.
— M.: Beicur. mk., 2002. — 743 c.

2. T'muaka H.JI. O6mas xumus. — M.:Uuaterpan-Ilpecc, 2002. — 727 c.
3. TI'munxa H.JIL 3agaum u ynpaxkaenus no obmeit xumuu. — JL.: Xumus, 2001.
4. HexkpacoB b.B. O0mas u Heopranndeckas xumust. — M.: Xumus, 1973.
5. Vraii SILA. O6mas u Heoprannyeckast xumus. — M.:BI, 2000. — 527 c.

6. CanamoB A.X., Kutuepa JI.U., AkranueBa A.I". JlaGopaTopHBIi MPAKTUKYM TIO OOIIEH U

Heopranuueckoir xumuu. [lox pen. npodeccopa Cynreirooit 3.X. — Marac, [Iunurpum,

2008. - 71 c.



0) JOMOJHHUTEIbLHAS:

1. Crenun b. JI. Heoprannueckast XuMust: y4eOHUK TSI XUMHUECKUX U XUMHUKO-
TEXHOJIOTMYECKHX CIIeNUaNTbHOCTEH BhIcHI. yueb. 3aBenenuii/b. JI. Crenun, A. A.llBetkoB. — M.:
Bricmias mikoina, 1994. — 256 c.

2. CyBopoB A. B. Obmas xumus: yaeOHOe Tocodue s BeIcII. yueO. 3aBeacHuit/A. B.
Cysopos, A. b. Huxonsckuii. — CII6.: xumust, 1995. — 624 c.

3. Jlugun P. A. Peakiiuyu HeopraHM4eCKHX BEIIECTB: CripaBOYHUK/P. A. JluauH. — 2-€ u3 .,
niepepad. u gom. — M.: JIpoda, 2007. — 638 c.

4. PabunoBuu B. A. KpaTtkuii xumuueckuii cnpaBounuk/B. A. Pabunosuy, 3. 5. XaBuna.
— CIIO6 .:Xumus, 1994. — 432 c.

5. 3amaun W ynpakHeHus mo oouieit xumun: yuedHoe nocoodue./Ilox pen. H. B.
Koposuna. — M.: Beicuas mkona, 2003. — 255 c.

6. I'onsbpaiix P. A. COopHHK 33724 U YIIpaXKHEHUH IO XUMHH: Y4yeObHoe nocodue ass
XHMM.-TE€XHOJ. crell. Bbicil. yueO. 3aBefennit/P. A. I'onsOpaiix, E. 1. Macnos. — M.: Beiciias mkona,

1997. - 384 c.

9.2 UnTepHeT-pecypchl

http://fizrast.ru/sitemap.html http://www.don-agro.ru http://xn-

80abucjiibhv9a.xn-plai/ http://www.agroxxi.ru/ (PI'b)
http://elibrary.rsl.ru Hayuynas snextponHas 6u0Onnoreka

http://elibrary.ru/default.asp Poccuiickas HanmonanapHas 6ubiInoTeka

http://primo.nlr.ru http://nbmgu.rulnekTpoHHas 6udIMoTEKa
Poccwuiickoii rocynapcTBeHHON OUOIHOTEKN

Hapsiny ¢ TpagunmoHHBIMY M3JaHUSMHU CTYACHTBI U COTPYAHUKHA UMEIOT
BO3MOXHOCTb ITOJIb30BaThCS JIEKTPOHHBIMH MOJTHOTEKCTOBBIMU 0a3aMU TaHHbBIX:

HasBanue pecypca Ccbuika/moctyt

OnexTpoHHas 6ubnuoTeka oHnaiH «EquHOe OKHO K http://window.edu.ru
00pa3oBaTeILHBIM pecypcam»»

«O6pazoBatenbHbIit pecypc Poccuny http://school-collection.edu.ru

®denepanbHbIN 00pa30BaTEIBHBIN MOPTAT: YUpekaeHus, | http:/www.edu.ru —
nporpammsl, ctanaaptsl, BY3s1, Tectel EI'D, THA

®denepanbHbIi LHEHTP uH(popmMaloHHo-| http://fcior.edu.ru -

oOpa3oBatenbHbIX pecypcoB (PLIUOP)

ObC "KOHCVYJIbTAHT CTYJIEHTA". DnexkrpoHHast http://polpred.com/news

OMOIMOTEKAa TEXHUIECKOTO By3a

U3narenscTBO «Jlaupy. DIIeKTPOHHO- http://www.studentlibrary.ru -
OnOIMOTEYHAs CUCTEMA

Pycckas BupTyanpHas 6ubanoTeka http://rvb.ru —
Kabunet pycckoro si3plka U TUTEPATYPhI http://ruslit.ioso.ru —
HarnonaneHbIi KOPIyC pycCKOTO S3bIKa http://ruscorpora.ru —

Hayunas snexktponHast 6nbanorexa «e-Library» http://elibrary.ru/defaultx.asp -



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://www.don-agro.ru/
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/
http://elibrary.ru/defaultx.asp

DnekTpoHHO-0nbmoTeunas cucrema [IPRbooks http://www.iprbookshop.ru -

Nudopmanmonno-npaBoas cucrema «I'apant» CereBas Bepcus, JOCTYIHA CO BCEX
KOMIBIOTEPOB B  KOPIMOPATUBHOM
cetu Uurl'y

DIIeKTpOHHO-O0ubIMoTeuHas cucteMa «tOpaiT» https://www.biblio-online.ru

9.3 [IporpaMmmMHOe o0ecnieyeHne

Nudopmaninonno-6ubanoreunoe odecrneueHrne yaeOHoro mporecca BKIII0YaeT B ceOs:
e JOCTYII K 3JIEKTPOHHO-ONOIMOTEYHBIM CUCTEMAM U JIEKTPOHHBIM JJOKYMEHTaM;
e XpaHEHHE BBIITYCKHBIX PA0OT U BEJICHHSI 3JIEKTPOHHOIO OPT(OINO 00yHarOLINXCS;
e WV-reader (IPRbooks) asst MOOHIBHBIX YCTPOUCTB ISl HE3PSUUX U CIIA00BUISIIUX.
Nwmeroiuecs B By3e afanTUBHbIE TEXHOJIOTUH I BHEAPEHUS MHKIIIO3UBHOIO 00Opa30BaHUs
00€eCTeYnBa0T BO3MOKHOCTh BHEIPEHHUS METOJIOB WHKJIFO3UBHOTO 00pa3oBaHUs JJsi O0yUYCHHUs
JIOIeH C HapyIICHUSIMH 3peHHst B hopMax, alaiTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbSL.
YHUBepcUTET 00ecredeH CIeAYOUMM KOMIUIEKTOM JIMLEH3UOHHOTO ITPOrpaMMHOT0
obecrnieueHus.
1. JluuensuonHoe nmporpamMmmHoe obecreyenue, ucnoiabzyemoe B Uurl'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 ITporpammusriit kommieke MMUC “Jlexanat”
L.5. IIporpammuslil kommieke MMUC “Busyansnas Ctyaus TectupoBanus”™
1.6.IIporpammausiii kommiekc MMUC "ITJIAHBI"
1.7. IIporpammusiit komruiekc MMUC "3JIEKTPOHHBIE BEJJOMOCTH"
1.8. ITporpammuslil kommneke MMUC BEB-ITPMJIOXKEHUE "ITPUEMHAS
KOMUCCUS-OHJIAH"
1.9.IIporpammusiii kommiekc MMUC "IIPUEMHA S KOMUCCUA"
1.10.  I[porpammusrit kommnekec MMUC "BEJJOMOCTU KA®EIPBI"
1.11. 1C 3apmnara u Kagpsl
1.12. 1C Kamun: pacuer 3apaO0OTHOM IIaThI
1.13.  AnruBupychoe I10 Kaspersky endpoint security
1.14. CnpaBouHo-npaBoBas cuctema “Koncynbrant”
1.15.  1C byxranrepus

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAIIJIMHBbI

Teopernyecknii Kypc

1) Jlekuu: mpe3eHTaluu.

2) KoHTposbHbIE TECTHI.

3) Crmcok BOIIPOCOB /IS IPOBEICHUS COOECETOBaHUSI.
4) Tabmuup.

5) BapuanTsl 3aganuii 1151 KOHTPOJIBHBIX padoOT.

JlabopaTopHBIi NPAaKTHKYM

1) Temarnka u onmcanue 1aGOPaTOpPHBIX paboT (CIENUMATLHO Pa3pabOTaHHBIN ¥ W3IaHHBIA
71a00paTOPHBII MPAKTHKYM JIJISl CTYIEHTOB XUMHUYECKOTO HAITPABIICHHS).

2) Habop XMMHUYECKHX PEAKTUBOB K Ka101 1ab0paTopHOi pabore.
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3) JlaGopatopHble yCTaHOBKH, 000PYI0BAHHE.

11. METOIAYECKHE YKA3AHUA JJISA OBYYAIOIINXCS IO OCBOEHUIO
TACIUTLINHBI

Hucnurnmuna « XuMmus HanpasieHa Ha popmupoBanue kommnerenuii: OIIK-1, OITK-4.

[TpoMexyTouHas aTTeCTalys MPEAIIOIAaracT SK3aMeEH.

[Ipuctynas K M3y4eHUIO AUCUUIUIMHBI, HEOOXOAUMO B HEPBYI0 OYEpellb O3HAKOMMTBHCS C
coiepkanueM padoueit mporpammsl aucuuIuinHb! (PTL).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAyUHbIX 3HAHUI.
ITpu n3yuenun u npopaboTKe TEOPETUYECKOTO MaTepuaa sl 6akajiaBpoB HEOOXOAUMO:

- IOBTOPUTH 3aKOHCIEKTHUPOBAHHBIM Ha JIEKIMOHHOM 3aHSATUU MaTepuan U JONOJHHUTb €ro C
Y4€TOM PEKOMEHIOBAaHHOU 110 ITaHHOW Te€ME JINTEPATYPHI;

- IpU CaMOCTOSITEJIBHOM M3yYE€HUU TEOPETHUYECKON TEeMbl cleiaTb KOHCIEKT, HCIOJb3Yys
pexkoMeHnoBaHHble B PIIJI  nuTepaTypHble HCTOYHMKM U Pecypcsl  MH(POPMALMOHHO-
TEJIEKOMMYHHUKaMOHHOU cetn «HTepHEeT»

- IIpY MOJATOTOBKE K MIPOMEKYTOUHOM aTTeCTalluy 10 MOJIYJIIO UCIOIb30BaTh MaTepualibl GoHIa
OLICHOYHBIX CPEJICTB.

JIaGopaTopHble 3aHATHS NPOBOJATCS C LENbI0 YriIyOleHus M 3aKpelvieHds 3HaHUH,
IIOJIyYE€HHBIX Ha JIEKIUSAX U B MPOLIECCE CAMOCTOSATENIbHON padOThl HaJl HOPMATUBHBIMU JOKYMEHTaMH,
y4eOHOW 1 HAyYHOU JIUTEepaTypou.

[Tpu moaroTroBke K 1a00pPaTOPHOMY 3aHATUIO HEOOXOIUMO:

- U3y4UTh, HOBTOPUTH TEOPETUYECKUI MaTepHal 10 3aJJaHHON TEME;

- TIpY BBIIIOJIHEHUH JOMAIIHUX PAaCUETHBIX 3aJaHUI, U3yUUTh, IOBTOPUTH THUIIOBbIE 3a/1aHNUA,

BBITOJIHSEMbIE B Ay TUTOPUH.

Pexomenganum mo padore ¢ Hay4YHoOU M y4eOHOH JUTEPaTypOil

Pabora ¢ yueOHOI M Hay4yHOIl nMTepaTypoil sIBiIseTCs TIaBHOM (HOpMON CaMOCTOSTEIbHOM
paboThl U HEOOXOAUMA NPU MOJATOTOBKE K YCTHOMY OIPOCY Ha CEMHUHAPCKUX 3aHATHUAX, K MOJIYJIbHBIM
KOHTPOJIbHBIM paboTam, orpocy, 3k3aMeHy. OHa BKJItOYaeT MpopaboTKy JIEKIIMOHHOIO MaTepuana —
M3y4eHHE PEKOMEHJOBAHHBIX MCTOYHHKOB U JIMTEPATyphbl MO TeMaTHKe JeKUud. KoHCHIeKT jexuuu
JOJDKEH COAep)KaTh pe(depaTUBHYIO 3alHuCh OCHOBHBIX BOIPOCOB JIEKLHH, TPEATIOKEHHBIX
npenojaBaTesnieM cxeM (IpU UX JAEMOHCTpAallMu), OCHOBHBIX MCTOYHHMKOB M JIUTEPATyphl 1O TEMawm,
BBIBOJII 1O KaXJoMy Bompocy. KoHCIEKT aoikeH ObITh BBIIOJHEH B OTAEIBHOW TeTpaau IO
npeaMery. OH J0KEeH ObITh aKKypaTHBIM, XOpOILIO YHUTAaeMbIM, HE COJAEpXkKaTb HE OTHOCSIIYIOCS K
TeMe HH(POPMALIHIO WIH PUCYHKH.

KoHcnekTsl HayyHOU JUTEpaTyphbl IPU CAMOCTOSTEIHLHOM MOATOTOBKE K 3aHATHSM JOJIKHBI

OBITH BBIMIOJIHEHBI TAK)KE aKKypaTHO, COJEpPXaTh OTBETHI Ha KaXKIbIH MOCTABIIEHHBIM B Teme
BOIIPOC, UIMETh CCHUIKY Ha MCTOYHUK MH(OpMalUU ¢ 00s3aTENIbHBIM YKa3aHUEM aBTOpa, Ha3BaHUS U
rofia M3JaHUs UCIOJIb3yeMON HaydyHOU juTeparypbl. KoHCHEKT MOKeT OBITh OMOPHBIM (COJEpXkKaTb
JIUIIb OCHOBHBIE KIIIOYEBBIE MO3UIMH), HO MIPU 3TOM TMO3BOJISIOIIMM JIaTh MOJHBINA OTBET MO BOIPOCY,
MOKeT OBITh MOAPOOHBIM. OOBbEM KOHCIIEKTA OIPEAEIISETCS CAMUM 00YYarOLMCH.

B nporuecce paboTsl ¢ yueOHOM 1 Hay4HOI TUTepaTypoil 00ydaromuics MoxKeT:

- JenaTh 3alHdCH MO XOJAy YTEHHs B BUJE NPOCTOrO WJIM Pa3BEpHYTOro IulaHa (CO3/1aBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJIATH TE3UCHl (LMTHPOBaHUE HauOoJiee BaXKHBIX MECT CTaTbU WJIM MOHOTpaduH,
KOPOTKOE M3JI0’KEHUE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBHUTh aHHOTAITMH (KpaTKOe 00O0OIICHHE OCHOBHBIX BOITPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).



Paboyas mporpaMma JUCHMIUIMHBI «XUMUS» COCTaBlIeHa B COOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO
M0 HampapjieHU0 NoAroToBku 35.03.06 ArpouHeHepus, YTBEPKACHHOTO MPUKa30M MUHHCTEpCTBA
obpasoBanus u Hayku Poccuiickoit @eneparun ot «23» aprycra 2017 r. Ne 813

- IIporpammy cocraBui:

- Esnoesa A. Sl., crapinii npenogaBareib
- (®.1.0., 10mKHOCTb, MOIUCH)

- IIporpamma omoOpena Ha 3acenanuu Kapenpsl _ «ArpoHomus 1 MCX»

- nmpotokosi Ne 7  or« 18 » wmapra 2025 roma

- IIporpamma omoOpena Y4eOHO-METOAMIECKO KOMUCCHEH ATpPOWHKEHEPHOTo haKyIbTeTa

- nporokot Ne 3 or« 20 » mapra 2025 roga



Cgenenusi 0 nepeyTrBep KaeHUN NPOrpaMMbl HA OYepeHON Y4eOHbI rox u
perucTpanyuu u3MeHeHHu i

'YueOHbIi Pemenue xadenps BaeceHnHrle n3MeHEHHA ITonmnucsk 3as.
TOJ (Ne mpoTokoia, kadenpoii
JiaTa)
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