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1.001mme moJ10KeHu s

KoHTpoNbHO-OIICHOUHBIE  CpeACTBAa TMpEAHA3HAYEHBI JUII  KOHTPOJS M OILCHKH
00pa30oBaTeNbHBIX JOCTM)KCHUH OOYy4YaromuMXCs, OCBOMBIIMX TMPOTPaMMy JAHCIUILIHHBI
C00.02.02 Xumus.

@oH/I OLICHOYHBIX CPEICTB BKIIOYAET KOHTPOJBHO-OLICHOYHBIE CpEACTBa  JUIs

MPOBEJCHUS TEKYIIETO KOHTPOJIS U MPOMEXYTOUHOM aTTecTaluy B (hopMe 3aueTa ¢ OLIEHKOM.

Texkymmii KOHTpPOJIb YCIIEBa€MOCTH NPOBOJUTCA B TEYeHHE cemecTpa B (opme
NEPUOANYECKOr0 BHIOOPOYHOIO YCTHOTO OIMpOca MO MPOWAEHHBIM pa3fesiaM M KOHTPOJsS 3a
BBITIOJTHEHUEM 33/IaHUi Ha TAOOPATOPHBIX U MPAKTHYECKHUX 3aHSATHUSX.

2. Pe3yabTaThl 0CBOEHHS M CHUILIHHBI, MOAJIEKAIIHE TTPOBEpPKe

Pe3yabrarhl 00y4eHHs OcHoBHBIE DopmMa KOHTPOJIA U
(ymeHuUs1, 3HAHUS, 001IME KOMIIETEHIIUM) MOKa3aTeJun OLICHUBAaHHUS
OLICHKH
pe3yJIbTaTOB
1) BBIABIATH XapakTEpHbIE NPU3HAKU H| - nposenenue | Ilepuognueckuii
B3aMMOCBSI3b M3YUCHHBIX IOHATUM, NPUMEHATH XUMHUYECKUX yCTHBIH ompoc
COOTBETCTBYIOILIME  TOHATUS TNpU  OINUCAHUH| PEAKIUI no (— Habmonenue u
CTPOEHUSI M CBONCTB  HEOPraHWYECKHX M| MOJyYEHHIO U |OLIEHKA Ka4yecTBa
OPraHMYECKUX BEIIECTB M MX IPEBPALICHU;| IPUMEHEHUIO [padoT Ha
BBISIBJIATE B3aUMOCBS3b XMMHMYECKMX 3HAaHMHA C| OPraHUYecKuX U |1abopaTOpPHBIX U
MOHATUSIMM U HPEICTaBICHUSAMH  JPYTUX| HEOPraHMYECKHX [TPaKTUYECKUX
[IpeIMETOB Ui 00Jiee OCO3HAHHOI'O MOHMMAaHMs M| BEILECTB; 3aHATHUAX
OOBSICHEHUS! CYIIHOCTH MAaTepHajbHOTO E€IWHCTBA| - pacuer |- Kontpoisb
MUpa; MCIOJIBb30BaTh CHCTEMHBIE XUMHUYECKHE| KOHLIEHTpaLUi CaMOCTOSITENIbHOM
BHaHUS s OOBSICHEHHS M TNPOTHO3UPOBAHUS| BEILECTB [paboThHI
SIBIICHU, UMEOIIUX €CTECTBCHHOHAYYHYIO| Pa3JInYHBIMU —
[IpUpoay; METOJaMU; JlnddepenunanbHbIA
2) UCIIO0JIb30BaTh HalMEHOBAHHUS| -aHAJIIN3 3ayer
XMMHUYECKUX COECIUHEHMH MEXIYHApOJHOIO COI03al IKCIEPUMEHTAIbHBIX

TEOPETUUECKON W MOPUKIAIHOW  XUMHUH U
[TPUBUAJIBHBIC Ha3BaHHA BCUICCTB, OTHOCAIIUXCA K

M3Y4UCHHBIM Kj1accaM OpPraHu4€CKUux u
HCOPTaHNUYCCKUX COGHHHCHHﬁ; HCIIOJIB30BaTh
XUMHUYCCKYTO CUMBOJIUKY JJIA COCTaBJICHU A

(hopMyIl HEOPTraHNYECKHUX BEUIECTB, MOJICKYIISPHBIX]
1 CTPYKTYpPHBIX (pa3BEpHYTBIX, COKpAIllEHHBIX U
CKEJETHBIX) (OpPMYNI OpraHUYECKHX BEIICCTB;
COCTABJISITh YPAaBHEHMSI XMMHUUYECKMX PEaKUUi U

[PACKPBIBATDH ux CYIIHOCTB: OKHCJIINTCIBbHOA
BOCCTAHOBUTENbHBIX peakuuit MOCPEICTBOM
COCTaBJICHHSI  DJIGKTPOHHOTO  OamaHca  JTUX]
[pEaKIuii; peakuidi HOHHOrO OOMEHa TyTeM

COCTAaBJICHUA HUX IMOJIHBIX WU COKPAIICHHBIX HOHHBIX

ypaBHEHU;  peakuuid  TUAPOJW3a,  pPeaKkiui
KOMIUIIEKCOOOpa3oBaHusI (Ha npumepe]
HIPOKCOKOMIUIEKCOB ~ IIMHKA W aJIIOMHHUA),
[TOITBEPKIATh XapaKTepHBIC XUMUYECKHE
CBOHCTBa BEIIIECTB COOTBETCTBYIOIUMH
DKCIIEPUMEHTaMH W 3alUCSIMU  ypaBHEHUH

XUMHYECKUX PEAKIIUI;

JaHHBIX U UX PACUCT
B COOTBETCTBHH C

3aJlaHuEM;
-BJIQJICHUE TEXHUKOU
paboTsl c
XUMUYECKUM
000pyTIOBaHUEM.




3) xiaccuguIMpoBaTh HEOPTAaHUYECKUE H
OpraHMYECKHE BEIIECTBA U XMUMHUYECKHE PEaKIuy,
CaMOCTOSITEITLHO BHIOMPATh OCHOBAHUS U KPUTCPUH
nuel KHaCCI/Iq)I/IKaI_II/II/I HU3Yy4aCMbIX XHUMHUYCCKHUX
00BEKTOB; XapaKTEPHU30BaTh COCTAB W BaKHEHIIUE
CBOICTBa BCIICCTB, IMpUHAJICIKAIIUX K]
OIIpENICICHHBIM KJlaccaM M TPYIaM COEIMHEHHUH
(IpocThie BEHIECTBA, OKCHUJIbI, THAPOKCUIBI, COJIU;
YTJIEBOJIOPOIBI, POCTHIE YPUPHI, CIIUPTHI, (EHOITHI,
QIIBJICTHIBI, KETOHBI, KapOOHOBBIE  KHCIIOTHI,
CIIO’)KHBIC A(QUPBI, JKUPBI, YIJICBOIBI, AMHHBI,
AMUHOKHCIIOTBI, O€JKH); TPUMEHSATH 3HAHUS O
COCTaBe " CBOMCTBaX BEIIIECTB IS
PKCIIEPUMEHTAIBLHOM MIPOBEPKHU TUTIOTE3
OTHOCHUTEIIFHO  3aKOHOMEPHOCTEH  MPOTEKAHWMsI
XUMUYECKUX  pEakKUuid U  HPOTHO3UPOBAHUS
BO3MOYKHOCTEH UX OCYIIIECTBIICHUS;

4)chopmupoBaHHOCTH yMEHUH
MOJITBEPK/IaTh HA KOHKPETHBIX MPUMEpPaxX XapakTep,
3aBHCHMOCTH PEaKIMOHHON CIIOCOOHOCTH

OpPraHMYECKUX COEJUHEHHH OT KpaTHOCTU U THUIIA)
KoBaJIeHTHOM CcBsi3M (" " 1 ""), B3aMMHOT'O BIUSIHUS
ATOMOB M TPYIIIl aTOMOB B MOJIEKYJAX; a TaKXKe OT|
0coOeHHOCTEH peanu3anuu pa3IMYHbBIX
MeXaHU3MOB MPOTEKAHUS PEaKInii;

5) xapakTepu30BaTh JEKTPOHHOE CTPOCHUE]
ATOMOB (B OCHOBHOM M BO30Y>KJICHHOM COCTOSIHUH )
1 MOHOB XMMHMUYECKHUX 3JeMEHTOB | - 4 mepuoaos
[Tepuonnueckoit cuctemsl .M. MenaeneeBa u ux
BaJICHTHBIE BO3MOKHOCTHU, UCIOJIb3Yys MOHATUA "s",
"p", "d-anmexkTpoHHBIE" OpOWTAIN, YHEPTETHUCCKHUE
YpOBHU; OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHUs]
CBOMCTB XMMHYECKHX JJIEMEHTOB M 00pazyeMbIX|
MU COCTUHEHHH 110 TIEpHOIaM U TPYIIaM;

6)BIaieHUe CHCTEMOW 3HAHWK O METOjax
HAyYHOTO MO3HAHUS SBJICHUI MIPUPOJIBI,
MCIIONIB3YEMBIX B ©CTECTBEHHBIX HAayKax Ul
YMEHHSIMH ~ OPUMEHSTh  3TH  3HAHUS  IIpY
OKCIIEPUMEHTATLHOM HCCIEAOBAHUN BEIIECTB Ul
U1 OOBSICHEHUS XUMUYECKHUX SBJICHUH, UMEIOIINX|
MECTO B MPHUPOJE TNPAKTUYECKON IeATEeIHHOCTH
YesloBeKa U B TIOBCETHEBHOM JKU3HH;

7) TpPOBOAWTH pPacyeThl MO XUMHUYECKUM]
(dbopMyllaM U ypaBHEHHUSIM XHUMHUYECKHUX PeakIuil ¢
MCIIOJIb30BaHUEM (DU3UYECKUX BETUYHMH (MAcCCHI,
o0BbeMa rasos, KOJIN4YECTBA BEIIECTBA),
XapaKTePU3YIOIINX BEIIECTBA C KOJIUYECTBEHHOMH
CTOPOHBI: pacueThl MO HAXOXJACHUIO XHUMHUYECKOMH|
(dbopMyIbl BelecTBa; pacueThl Macchl (00BbeMma,
KOJIMYECTBA BEIECTBA) MPOJAYKTAa PEaKIMH, €ciy|
0JTHO M3 MCXOJIHBIX BEIIECTB JaHO B BUJE PACTBOPA]
C ONpeAeIeHHOM MacCOBOHM J0JIEHl PacTBOPEHHOIO|




BEIIECTBA WJIM JIaHO B M30OBITKE (MMEET MPUMECH);
[pacueThl MacCOBOW WM OOBEMHOU MIONIM BBHIXOA
[POIYKTa PEAKIMU; PacueThl TEIIoBOoro 3ddexra
[peakinii, 00bEeMHBIX OTHOIICHHIA Ta30B;

8) MpOrHO3UpPOBaTh, aHAIU3UPOBATH M|

OLICHUBATh C MMO3UIHMN 9KOJIOTHYECKOM]
0€30I1aCHOCTH [IOCJIEACTBUS OBITOBOM 151
[IPOM3BOJCTBEHHON  JIEATEIbHOCTH  4YEJIOBEKa,
CBSI3aHHOM c nepepadoTKOH BEILIECTB;

MCIIOJIb30BaTh TOMYyYCHHBIC 3HAHUS JJISl MPUHSATHS]
[PaMOTHBIX pEIIeHUH TMpolieM B CHUTYyalHsX,
CBSI3aHHBIX C XHMHUEH;

9)chopmMupoBaHHOCTH yYMEHUH
CaMOCTOSITENIFHO ~ TUIAHUPOBATb H  MPOBOJIUTH
XUMHYECKUI SKCIIEPUMEHT (ITOJTydeHUE U U3yUeHUE
CBOWCTB  HEOPTaHWYECKUX W  OPraHUYECKUX]
BEIIECTB, KAYECTBEHHbIE PEAKIUU YIIIEBOIAOPOIOB
[PA3TUYHBIX KIACCOB U KUCJIOPOJICOIEPKAIINX
OpraHUYECKUX BEIIECTB, pelIeHne
PKCIIEPUMEHTATBHBIX 33a4 10 PaCIO3HABAHUIO,
HEOPraHMYECKUX M OPraHWYEeCKUX BEUIECTB) (|
COOJIIO/ICHHEM TpaBMJI OE30MacHOr0 OOpaIIeHus C
BEIIECTBAMH W JIa0OPATOPHBIM 00OPYIOBAHUEM,
(hopMyIupoBaTh () 031 WCCIICTOBAHMSI,
[PEeIOCTaBIATh B Pa3IMuHON (opme pe3ynbTarhl
DKCIIEPUMEHTa, aHAJU3UPOBAaTh M OILCHUBATH HX
ITOCTOBEPHOCTb;

10) ocymecTBiATh  Li€JE€HANPaBICHHBIN
[MOMCK XHWMHUYECKOM HWH(OpMaLUU B Pa3IUYHBIX|
MCTOYHMKAX  (HayyHas M ydeOHO-Hay4Has|
muTepaTypa, CpelcTBa MaccoBoil uH(opmanuu,
cetb  VHTEpHET W Jpyrue), KPUTHYECKH]
QHAIM3UPOBAaTh  XMUMHUYECKYI0  HMHQOpMaIHIo,
mepepabarbiBaTh €€ U HCIONB30BaTh B
COOTBETCTBHUH C MOCTABIICHHON yu4eOHOM 3a1a4eii;

11) oco3HaBaTh OMACHOCTh BO3JCHCTBUS HA|
PKUBBIC OPTraHWU3MBl  ONPECIICHHBIX  BEIECTB,
MOHMMasi ~ CMBICI  TIOKa3zaTensl  IpelesbHOH
NOMYCTUMOW  KOHIIGHTpAIlMM, ¥ TMOSICHATh HA
prMepax CHO0COObI YMEHbILICHUS u
[PEIOTBPALICHUS WX BPEOHOTO BO3ACHCTBHS HA
OpraHHU3M YeIOBeKa.

3HaTh:

1) chopMUpOBaHHOCTH TPEACTABICHHUI: O
MaTepuaIbHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSX|
11 TI03HABAaCMOCTH SIBJICHUH TPUPOMABI, O MECTE H
BHAYCHUU XUMHUU B CUCTEME €CTCCTBCHHBIX HayK n
ee poimu B OOCCIEYCHHH YCTOMYHBOTO Pa3BUTHSA
UCJIOBCUCCTBA. B peH_IeHI/II/I HpOGJ’IGM
PKOJIOTUYECKOM, HSHEPreTUYEeCKOM U  MHUILEBOM]

- OCHOBHBIC 3aKOHBI
XHUMUH;

- OCHOBHBIC KJIACCHI
HEOPraHUYECKUX U
OpraHUYECKUX
COCIUHCHMI;

- CBOMCTBaA
OCHOBHBIX  KJIACCOB

- [lepuoauueckuit
YCTHBIN OITPOC

- HaOnroneune u
OLICHKa KauecTBa
[paboT Ha
TabopaTOPHBIX U
[TPAKTUIECKHIX
BAHATUIX




0€30MaCHOCTH, B PAa3BUTHUH MEIUIMHBI, CO3/IaHUY]
HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
oOecrieueHnn paIrMoOHAIBHOTO
[IPUPOIOTIONBE30BAHUS, B dbopMupoBaHUH
MUPOBO33pEeHU U OOWIeH KyJabTyphl YelOBEKa, 4
TaK)Ke IKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIICHUS K
CBOEMY 3/I0POBBIO U MPUPOTHOM Cpelie;

2) OCHOBOITOJIAraroIInue TIOHSITHS]
(TOTIOJTHUTENIBHO K CHCTEME TOHATHH 0a30BOTO
[YPOBHSI) - HM30TOMBI, OCHOBHOE M BO30YKICHHOE
COCTOSIHME  aroma, T'HOpuAM3alUsl  aTOMHBIX|
opOutaneit, xumudeckas cBs3b (" " u "", KpaTHbIe
CBSI3M), MOJISIpHAsE KOHLIEHTpAlMs, CTPYKTypHasy
bopmyina, U30MEpPHUs (cTpykTypHas,
reomMeTpuueckas — (IMC-TPaHC-HU30MEPHS),  THUIIBI
XUMHYECKUX peakuuid (rOMO- M TeTepOreHHBIE,

oOpaTuMbIe u HeoOpaTHUMEIE), pacTBOPHI
(MCTHUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KpUCTaNIOTUAPATHI, CTEIEHb JMCCOLIMAINH,
PIIEKTPOJIN3, KPEKUHT, PHU(POPMHHT); TEOPUU W]
3aKOHBI, 3aKOHOMEPHOCTH, MMPOBO33PEHYECKUE
BHAaHUS, JIeKallue B OCHOBE  IMOHMMaHUS
[PUUYMHHOCTM M CHCTEMHOCTH  XMMHUYECKHX

[IBJICHUI,  COBPEMCHHBIC  IIPEACTABICHUS O
CTPOECHHUH BELIECTBA HA aTOMHOM, MOJIEKYJIAPHOM U
HaIMOJICKYJIIPHOM YPOBHSX; IIPEACTABICHUS O

MEXaHHU3MaXx XHUMHUYCCKUX peaKuHﬁ,
[TCPMOIUHAMHUYCCKUX n KHHCTHYCCKHUX]
3AKOHOMCPHOCTAX HX IHPOTCKAHUSA, O XHUMHUUYCCKOM
[PABHOBCCHUH, AUCIICPCHBIX CUCTEMAX,)

(haKTOJIOTMUECKUE CBEACHUS O CBOMCTBAX, COCTaBE,
MOJydeHHH W 0e30MacHOM  HCIOJIb30BaHUMY]
BOKHEHIINX HEOPraHWYECKUX U OPraHMYECKHX
BEIIECTB B OBITY M NPAKTUYECKOH IeATENbHOCTH|

UeoBeKa; o0mIMx Hay4YHBIX MPUHIINIIAX]
XMMHUYECKOrO0  MPOM3BOACTBA  (Ha  IpHUMEpe
[IPOM3BOJCTBA  CEPHOM  KHUCIOTHI, AaMMHAaKa,

MeTaHoa, mepepaboTku HEPTH).

OpTraHUYECKHUX n
HEOPTraHUYECKHUX
COCIUHCHMIA,

- peakiuumn
onpeeIeHUs
HEOPTraHUYECKUX U
OpTraHUYECKHUX
BCIISCTB B
OMOJIOTMYECKHX
00BbEKTaX;

- TEXHOJIOTHIO
BBITTOJIHCHUS
peaxkuuit
B3aUMOICUCTBHS
XHUMHYECKHX
BEIIICCTB.

— KonTpomnb
CaMOCTOSTEJIbHOMN
[paboTHI

Jlnd pepeHnmanbHbIH
3auer

3. KOHTPOJIbHO-0LIEeHOYHbIE MATEPHAJbI TEKYILIEr0 KOHTPOJISI

B kauecTBe KOHTPOJIbHO-OLCHOYHBIX MATCPUAJIOB TCKYIICTO KOHTPOJIA UCIIOJIb3YHOTCA:

3.1. llepuoguvecknii yCTHBINA ONPoOC

Pa3zgen 1 OcHoBHEBIE 32aKOHBI XUMHH

1. Hcropus pa3BUTHS XUMHUH.



Meron nonmypeakui.

TennoBoii 3 PeKT XUMUISCKUX PEAKITUN.
DKBUBAJICHT COJIM, OCHOBAHUS, KUCIIOTHI.
CTpoeHne KOMIUIEKCHBIX COSIMHEHUI.
MeTto[1 3IeKTPOHHO-HOHHOT00AJIIaH a.
[Topsiiok 3amoTHEHHS SJIEKTPOHHBIXOPOUTATIEH.
Bonopoanslil nokasareis pacTBOPOB
Oco0eHHOCTH CTPOCHUST aTOMOB d-2JIEMEHTOB.
10. Metonb! onpenenenust pH cpensi.

11. Buasl XUMHUUYECKOH CBS3U.

12. Teopus OBP.

13. Knaccel HEOpraHM4eCKUX COCTUHEHUH.

14. Buas! rugponusa.

15. Bnusinue cpenpl Ha npoTekanue OBP.

16. Bunbl KoHIEHTpAIUi.

17. YcnoBus npoTeKaHUsI XUMAYECKUX PEAKIIUH.
18. IlpaBuno Xynna, npasuio KieukoBckoro.
19. BonopoaHnas u MeTajuIMueCKast CBA3b.

20. Teopus 3AEKTPOIUTUUECKON TUCCOIHAIUH.
21. Jlucconmanus, KOHCTaHTa JUCCOITUAIHH.

22. 'upponus, KOHCTaHTa TUPOIIU3a.

23. Ilepunonnueckas cuctema J.M.Menneneena.
24. Bunel conei.

XA WD

25.  CmocoObl moJTydeHHsl COTIeH.

26. KoBanenTHas u HOHHAS CBA3b

27. Knaccudukannm XuMAYeCKUX peaKiinii
28.  I'mpponus, crynenu ruapoinunsa, pH coneil.
29. Buapl KOHLIEHTpALIMIA.

Paznen 2 Heoprannueckasi XumMusi.

1. KakoBa siekTpoHHast KOHQHUrypamus aToMOB JIeMEHTOB 7-i rpynmnbl? Kakue crenenu
OKHCJICHUs XapaKTepHbl s 3THX 23yeMeHTOB? [lpuBennre mnpuMepbl COEOUHEHUN 3THX
AJIEMEHTOB B PA3JIMYHbBIX CTENEHSIX OKHUCICHMUS.

2. Kak wmenstorcs mo rpynme F-Cl-Br-I: a) pamuycsl atomMoB, 0) TEpBBI MOTEHITAAT
MOHM3ALNH, B) JIEKTPOOTPULIATEILHOCTD aTOMOB?

3. Kakue n3 mepeuncieHHbIX CoeMHEeHHM BcTpedaroTcs B mpupoje: NaF, CaF2, NaCl,
HCI, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak moxy4aroT rajoreHbl B BHJAE MPOCTHIX
BEIIECTB B IMPOMBIIUIEHHOCTH U B JabopaTopuu? Hamuiurte ypaBHEHHsSI COOTBETCTBYIOIIMX
peaKLHnii.

4. Kak W3MEHSIOTCS OKHCIWTEIbHBIC CBOWCTBAa B psxy rajgoreHoB F2—Cl12-Br2—12?
[IpowuttocTpupyiTe 3Ty 3aKOHOMEPHOCTD IIPUMEPAMU XUMHUUYECKUX PEAKLIUM.

5. B d4em mposBIsAIOTCS 0COOCHHOCTH (PTOpa MO CPaBHEHHUIO C APYTUMHU TaJIOTCHAMH?
JU11  OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIX  MPOLIECCOB  HANMUIIUTE  JIEKTPOHHO-  HOHHBIE
ypaBHEHUS MOJTYPEAKIIHIA.

6. Kak wm3mensercs B psaay ranorenoBogopogoBHF-HCI-HBr-HI: a) mexaromuoe
paccrosiuue, 0) MPOYHOCTH CBS3H, B) KUCIOTHBIC CBOMCTBA UX PACTBOPOB B BOJIE?

7. Kak u3MeHsI0TCS BOCCTAaHOBUTENIbHBIE CBOMCTBA B pAny raiorenoBogopogosHF-HCI-
HBr-HI? [Iponmttoctpupyiite 3Ty 3aKOHOMEPHOCTD MPUMEPAMU XUMHUUYECKUX PEAKIIUH.

8. Kak momywator ranoreHBogopoAbl? s OKUCIUTENIBHO- BOCCTAHOBHUTEIIBHBIX
MIPOLIECCOB HAMMILINATE 3JEKTPOHHO-UOHHBIE YPABHEHUS MTOTYPEAKIIUM.

9. Kak ramoreHsl pearupyroT ¢ Bojaoil? Hamummure ypaBHEHMS COOTBETCTBYIOIIMX
peakuuii. JlaiiTe onpeneneHne peakiuuu AUCIPONOPLHOHUPOBAHUS.



10. KakoBo mpocTpaHCTBEHHOE CTpOoeHHE aHMOHOB okcokucioT xjopa HCIO, HCIO2,
HCI103, HCIO4 u Ha3BaHKE KUCIOT U UX COJIEH.

11. Kak mensiercst cuna kuciot B 7 psaay HCIO-HCIO2-HCIO3-HC104?

12. Jna xakout comu, KCIO wm KClO3, 3nauenume pH pacTBOpoB ¢ OaMHAKOBOMH
KOHIIEHTpauuei 0yaer 6onplie, mouemy?

13. Kak mensroTcst okuciautenbabie cBoicTBa B psanxy HCIO-HCIO2-HCIO3-HC104?

14. ComocraBeTe 1o psiny okcokucnotTHCIO3-HBrO3-HIO3: a) oxucnurensHbIC
CBOMCTBa, 0) KHCIIOTHBIE CBOWCTBAa, B) TEPMHYECKYIO YCTOWYMBOCTH. [IpuBeawTe mnpuMeps
B3aMMOJENCTBUS 3TUX KUCIOT ¢ [2. Hanuimure ypaBHEHUsI COOTBETCTBYIOIINX PEAKIIUM.

15. TIpemmoxute cnocod momydeHuss KICI4+2H20, wucnons3ys B KadecTBe
eAMHCTBeHHOTO ncToyHrKa xjopa KCl, a B kauecTBe enMHCTBEHHOTO HcTOUHMKA noaa — KI. a)
Hanummre ypaBHeHHMs BcexX peakUuMid M yKaXHUTe YCIOBHUS UX mpoBeneHus. 6) Hamummwre
YpaBHEHHs pEakUUil B3aMMOJEHCTBHS 3TOTO COCAMHEHHUS C M30BITKOM BOJBI M C PAacTBOPOM
KOH.

16. TlpuBegute mpuMepsl (TaTOTCHUABI, OKCUABI, TUAPUIBI) OJIM3KUX CBOWCTB
coeTMHEHUN O0pa U KpEeMHHUS U PA3IUyusl B CBOICTBaX OJHOTHIHBIX COEAMHEHUN YTriepoja.
Hanumure ypaBHEHUSI COOTBETCTBYIOLIUX PEAKIUU.

17. O0BsicHUTe, MOXKHO JIM XpaHUTh TutaBukoByto kucioty (HF) B crexnsaHO# mocyne?
[Touemy

18. IlpemmoxxuTe HECKOJBKO CIOCOOOB IEepeBOJa B PACTBOPUMBIC 2-4 COCIMHEHUS
okcuna kpemaua SiO2. HanumuTe ypaBHEHUS BceX NMPEANIOKEHHBIX Bamm peakiuil, ykaxure
YCIIOBUS UX MPOBENICHUS.

19. XapakrepHsl Ju a8 coeAuHeHMM sneMeHToB 4-i1 rpynnsl OBP? Ilpusenute
PUMEPBHIL.

20. UzBectHo, uTO B psany snemeHTtoB Si, Ge, Sn, Pb ycroiiumBOCTH cOequHEHMI B
HU3IIEH MOJI0XKUTENbHOM CTENEeHU OKHUCIEHUS yBenuunBaeTcs. JloKkaKuTe ypaBHEHUSIMHU.

21. IloarBepaute ycroitunBocth Pb2+ ypaBuenusimu peaxiuu PbO2 ¢ HCI. Ilpuseaure
npuMmep Jnpyrod rpynnbl llepmoamyeckoid CUCTEMBI, B KOTOPOW CYIIECTBYET Takasl Xe
3aKOHOMEPHOCT.

22. OObsicHuTe, MouYeMy I pazaelieHus cMmecu cynbhumoB PbS u Sb2S3 moxkHO
UCTONB30BaTh pacTBopbl cyiabdpuna (NH4)2S wmm nomucynsduna (NH4)2S2. Hanummre
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

23. Hanmmure ypaBHeHHe peakiuu B3aumozeiicteust Na2[Sn(OH)4] ¢ Bi(OH)3.

24. Hcnonp3yss B KayecTBe IMpuUMepa UHMHK W MEAb, HANUIIWTE YypaBHEHUS
B3aUMOJICHCTBUSI METaJIa C a30THOM KHUCIIOTOM paznuyHoi koHIeHTpauuu: 2, 30, 60%.

25. Kak u3MeHsoTCsl BOCCTaHOBUTEIbHBIE cBoicTBa B psaxy NH3-PH3-AsH3-SbH3-
BiH3? IloaTBepauTe oTBET mpuMepaMu XuMudeckux peakuuid. Kak momxydator PH3 u SbH3?

26. B tpex npobupkax 6e3 3TUKETOK HaxonaTcs pacTBopsl coseir: NaH2PO2, Na2SO3 u
Na2H2P207. [Ilpemioxure XUMHUYECKHH CIOCOO OMPENeNeHHUs COACPKUMOTO KaXKIO
npobupku. Hanummre mocrienoBaTelbHO YpaBHEHHsI BCEX MPEVIOKEHHbIX Bamu peakuuii u
YKQ)KUTE, HA OCHOBAHUM KaKUX CBOMCTB BbI pacro3HalId KaxK1yl0 U3 COJIEH.

27. Kakue nporecchl mpoTekatoT npu B3aumoaeiicteuu BF3, BCI3, SiF4, SiCl4 ¢ Bomoi?
Kakue xomIuiekcHbIe 9acTUIlbl 00pa3yroTcs Bo GTOpUIHBIX pacTBopax? Hamummre ypaBHEHUs
COOTBETCTBYIOIIMX peakiuii. KakoBa peakuus cpeabl MoJydruBIIMXCA pacTBopoB: pH7?

28. 13BecTHO, 4TO B psiay d71eMeHTOB P—As—Sb—Bi ycTOHYHMBOCTh COCTUHEHH B BBICIICH
CTENEeHH OKHCIIEHUs! yMeHblaeTcs. KakoB cocTaB coeqHeHH, 00pa3yroniuxcs Npyu TOpeHUH Ha
BO31yXe ochopa, MBIIIbIKA, CYypbMbI, BUCMYTa?

29. Kak MeHsIOTCA  OKUCIUTENbHBIE  cBoiictTBa B psagy  HNO2-HNO3?
[IpomnntocTpupyiite OTBET MpUMEPaMU XUMHUYECKUX PEaKUUi pa30aBICHHBIX PAaCTBOPOB 3THX
KHUCJIOT C OAHMM M TEeM >K€ BOCCTaHOBHTeNeM. Hamuimmre 371eKTpOHHO-MOHHBIE ypaBHEHUS
MOJTypEAKLIHI



30. Kakue npouecch npotekatoT mpu B3aumonerictsuu BF3, BCI13, SiF4, SiCl4 ¢ Bogoii?
Kakue kommiekcHble 4acTHIBI 00pa3yroTcst BO (pTOpUAHBIX pacTBopax? Hamuimmre ypaBHeHUs
COOTBETCTBYIOIMX peakunid. KakoBapeakuuscpenpnoayuyuBmmxcsapactsopos: pH7?

Pasznen 3 Opranuyveckasi XumMus

L. Oprannyeckasi XuMHsl Kak Hayka. VIcTopust pa3BUTHS CBSI3U C IPYTUMHU HAYKAMH.

2. Oco0EHHOCTH COeTMHEHNH YTIIepo/ia, MX MHOT000pasre U PoJib B JKUBOW MPUPO/IE.

3. OcHoBHBIE ITOJIOKEHUS TEOPUH byTieposa.

4. l'omonoruueckuii  psiz, yriaeBOAOPOIHBIM paauKal, (YHKIMOHAJIBHBIC TPYIIIbL.
Knaccugukanumst opraHn4ecKux CoeanHEHHH.

5. SIBnenue nzomepun. [IpoctpaHCTBEHHAS U CTPYKTYpPHAS U30MEPHSL.

6. IIpaBuna coBpeMeHHON MexayHapoHo HoMeHKaTypel MFOTTAK.

7. CrpoeHue 3eKTpOHHOM 000704kK aroma yriaepoxa. [uOpumusarus. Tumbr
XUMHYECKHUX CBS3eH, UX CBOMCTBA.

8. Ankanbl. ['omMonoruueckuii psii, CTpOEHUE, WU30MEpUs, METOABI IOTyYEHUS.
®duznyeckre U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOSHHE.

0. Ankenbl. ['omonornyeckuii psa. Mzomepus: CTpyKTypHas M IPOCTPaHCTBEHHAS.
Crioco0bl oTy4eHH s, CBOMCTBA. DIEKTPOHHOE CTPOSHHE IBOWHOM CBSI3H.

10. Anxanuensl. [lpencraButenu. Tunbl cBsizedt. [lonmyuenue, XMMHUYECKHe CBOMCTBA.
Kayuykn. DnexkTpoHHOE CTPOEHHUE CONPSKEHHBIX CBA3EH.

11. AnxuHbl. ['OMOJIOrMYeCKUil psll, CTPOCHHE, U30MEPHsI, METOMAbl MOJYyYEHUs,

du3ndeckue W XUMHYECKHE  CBOIWCTBA, MPUMEHEHHWE. OIEKTPOHHOE  CTPOCHHE
TPOWMHOM CBSI3U.

12. Cmuptel. Onpenenenue. IlpenenbHble OIHOATOMHBIE CHUPTHL [ OMOJIOTMUECKU
psiA,  HOMEHKIAaTypa,  H30Mepus, METO/bl ~ TONYYeHHUs,  XMMHUYECKHE  CBOICTBa,
MIPUMEHEHHUE.

13. Crouprtel.  JIByxatomubie. [IpencraButenu. HomeHkmnarypa, METOIbI MOTy4YEHUS,

XMUMUYECKUE CBOWCTBA, IPUMEHEHUE.

14. Crmptel.  Tpéxatomuble. HomeHkmarypa, MeTOAbI TMOJIyYEHUS, XUMHYECKUE
CBOWCTBA, IIPUMEHEHHE.

15. Anpneruasl.  Ompenenenue. ['oMonoruueckuit  psf  MpeNeNbHBIX — AJIbJCTUIOB,
HOMEHKJIaTypa, U30MEPHUs1, METOBI ITOTYIEHUS.

16. Anpneruasl.  Ompenenenue. ['omonoruueckuit  psifi TMpeNeNbHBIX — allbJETHIOB.
XUMUYECKHE CBOWCTBA /peakIiy IPUCOSAUHEHHS, OKHCICHHS/ .

17. Ampaeruapl.  Onpenenenue. ['oMonoruueckuii  psj  NPEOENbHBIX — AJIbJIETHUJIOB.
XUMHYECKME CBOMCTBA /peakiMyd 3aMeIleHHs, TOJIUMEpPH3aLUH, albJO0IbHO-
KPOTOHOBOM KOH/ICHCAITHH/ .

18. Keronsl. Onpenenenue. ['omonorndyeckuil psg KETOHOB, HOMEHKIIATypa, U30MEPHsl, METObI
MOJTY4EHMS.

19. Kap6oHoBbie kucioTbl. OIHOOCHOBHBIE TpeaenbHble. Onpenenenue. I 'oMonoruueckuit ps,
HOMEHKJIATYypa, U30MEPHsl, METOBI ITOJTyYCHUSI.

20. Kap6oHoBsie KucaoTbl. OHOOCHOBHBIE TpeaenbHble. Onpenenenue. I omonoruueckuii ps,
HOMEHKJIaTypa, n30MepHsl. XUMHUYECKHE CBoMCTBRA. [ [pumenenue.

Pa3znen 4 Hayana XuMH4eCKOro aHajau3a
Knaccudukanus meTooB aHanmsa.
OcHOBHBIE IOHATHA U XapaKTEPUCTHKA B KAYECTBEHHOM AHAIIU3E.
Knaccudukanus meTooB aHanmsza.
Bupl kKauecTBEHHOTO aHAIM3a.
OcHOBHBIE TPEOOBaHMS K AaHATUTHYECKUM PEAKIIUSIM.
KtI rpynnel. Pearent. XapakTepHble peakiinu.
KtII rpynmnel. Pearent. XapakTepHble peakiuu.
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8. KtIII rpynnel. Pearent. XapakTtepHble peakuu.

9. Anl rpynnsl. Pearent. XapakTepHble peakiiuu.

10. Anll rpynmnsl. Pearent. XapakrepHble peakiuu.

11. AnllIl rpynmel. Pearent. XapakTtepHble peaKkiyu.

12. OcoOEeHHOCTH aHAIMTHYECKUX PEAKLUI M CITIOCOOBI X BBHITIOJIHEHUSI.

13. JlabopatopHOE 000pyOBaHUE M TEXHUKA MPOBEICHNS KAYECTBEHHOTO aHAIH3a.

14. OO01e TOHATHS KOJIUNYECTBEHHOr0 aHaian3a. Ero 3agaun.

15. CoBpeMeHHas knaccuduKaIis METO0B KOJIMYECTBEHHOTO aHAJN3a.

16. JlJabopatopHOoe 000pynOBaHNE U TEXHUKA IPOBEJCHIS KOTNIECTBEHHOTO
aHaIMu3a.

Kputepuu onieHKH yCTHBIX OTBETOB

KauecTBeHHas orieHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yIbTaToB

OTBeThl Ha BONPOCH! IaHbI B MOJHOM 00BbEMe, BHICKA3bIBAHUS
CBA3HBIE W JIOTMYHBIE, HCIIOIb30BaHA Hay4yHas JIEKCUKA, Otnnuno
IIPUBEJICHBI IIPUMEPBI.

Bonpoc packpbIT He B TOJHOM 00beMe, BBICKAa3bIBaHUS B
OCHOBHOM CBfI3HBIE U JIOTUYHBIE, HCIOJb30BaHa Hay4YHas

Xopowo

JeKCUKa, MpuBeieHbl mnpuMmepbl. OTBETbI Ha  BOIPOCHI
CHUTHAIM3HUPYIOT O HAJIMYUU TPOOIEMbl B TOHUMAaHUH TEMBI.
OTBeTbl Ha BOIPOCHl B 3HAYUTEIBHOM CTENEHU 3aBUCAT OT
IOMOIIM CO CTOPOHBI IIpenojaBaTels. Bricka3biBaHus

Y 10BIETBOPUTEIILHO
HECBSI3HBIC U HelornuHele. HayuHast jJekcuka He MCIOJIb30BaHa,
IPUMEPBI HE IPUBEICHBI.
OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynosnerBoputenbHo

3.2. [Ipumep 3agaHuil KOJUIOKBHYMA

Konnoksuym 1
Bapuant 0

VYcioBus NpOTEKAHUSI XUMAYECKUX PEAKIIUH.

VYcioBust HEOOPATUMOCTH XUMHUYECKUX PEAKIIUHA.

3. 1r xamus coenuHsercs ¢ 2r Opoma. Haiitu maccy OGpoma, ecimii macca xjopa paBHa 35,5
r.

4. Hanumure MOJHYIO 3JIEKTPOHHYIO (OpPMYIy, paclpeaeauTe BaJCHTHBIE 3JIEKTPOHBI IO
KBaHTOBBIM SYEHKAM, YKa)XUTE BO3MOXHBIE CTENEHU OKHUCICHUS, OKCHbI, THUAPUJIBI,
TUJPOKCHUIBI, KUCJIOTHI U COJIH JJist 3iieMeHTa Ne 30

5. As(OH);+H3;PO4=.....Hanumure ypaBHEHUsI peaklUMil MOJy4eHUS BCEX BO3MOXKHBIX

coJIel B MOJIEKYJISIPHOU U HOHHOH opme. HazoBuTe comm.

N —

KouoxkBuym Ne2
Bapuant Ne0

Knaccudukanus coneii B ruaponusze
Kak menstorcst okucnurensueie cBoiicta B psay HCIO-HCIO2-HCIO3-HCl104

N —
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Kakoe xonm4ecTBO BemecTBa KUCI0po1a HeOOXOMMO JUIsl CTOpaHus 54 T amoMuHU?

4. Kaxkas macca okcuIa aTroMUHUST 00pa3yeTcs pu B3auMOIeHCTBUH allfoMuHusA ¢ 0,5 MOJTb
kucinopona? Paccumtait pH pacTBOpa ruapokapOoHaTa Kaimus, €M KOHIEHTpAIHs
nonoB OH™ 0,0003 momab/n

5. Hammmwure ypaBHEHHs peakUUd U HJIEKTPOHHO-UOHHBIE YPAaBHEHUS IOJIypPEaKLUM IS

CIIEYIOIINX IIPOLECCOB:

1) NH20H + KMnO4 + H2S04 —
2) H3PO3 + KMnO4 —
3) Na3AsO4 + KI + H2SO4 —

KomnoxkBuym 3
Bapuant 0

OcHOBHBIE TTOJI0KEHUS Teopuu byTiieposa.
Cmuptel. Onpenenenue. IlpenenbHble OIHOATOMHBIE CHOUPTHL [ OMoOJIOrMYECKUil psf,
HOMEHKJIaTypa, U30MEPHsl, METObI IIOJTYUECHHSL.
IIpaBuio MopKkOBHHKOBA.
4. Ha3zosure coemunaenue o MIOITAK:
OH |

HOOC - CH, -C-CH,-COOH
|

N —
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COOH
5. Harmmmte rpaduyeckyro opMyity SHTApHOU KUCTOTHIL.

KoanoxkBuym Ne4
Bapuant Ne0
Knaccudukanus MeTo10B aHamu3a.
Bunsl kauecTBEHHOIO aHaIM3Aa.
KtI rpynnel. Pearent. XapakTepHble peakiivu.
Anl rpynnsl. Pearent. XapakrepHble peakiuu.
JlaboparopHoe 000pyI0BaHNE U TEXHHUKA MPOBEICHUS KaueCTBEHHOTO aHAIM3a.

DAl

Kpurtepunu onieHKH KOJJIOKBHYMa

85-100% rpaBUIBHBIX OTBETOB — 5 OAJLIOB;
75-84% mpaBUIBHBIX OTBETOB — 4 Oaa;
55-74% npaBUIBHBIX OTBETOB — 3 Oaia;
Menee 55% npaBuIbHBIX OTBETOB — 2 OaiJa.

3.3 UuauBUaAYyadbHbIA MPOEKT
3ajaHus A CTYACHTOB BBIJIAIOTCS MOCIEAYIOIINM TeMaM:
XuMus Kanus U HaTpust
Xumus cepbl
Xumus azota
Xumus yriepoja
Xumus docdopa
Xumusi Maprasiia
XuMUs KACIOPOo1a

NNk Wb =



8. Xwumus xyopa

9. XuMmus KpeMHUS
10. Xumus xeue3a

11. Xumus 30J10Ta

12. Xumus cepedpa
13. XuMusa Kanenus
14. XumMus atoMHHHAS
15. Xumusg vona

B nawane cemecTtpa CTylIeHTaM BBIJIA€TCS 3aJaHUE B BUJIE TEMbl WHIAWBHAYaJIbHO, B
KOHIIE CEMEeCTpa CTYACHT MPEIOCTaBIISAET AOKIAMd, pedepar U Mpe3eHTallrs Ha BRIOPAHHYIO TEMY.

Kpurepun onieHKr HHAMBUAYAJIBHOIO MPOEKTA

KauecTBeHHas o1leHKa
Kpurepun 00pa3oBaTEeNbHBIX
pe3yIbTaToB

OTBeThl Ha BOIPOCHI JaHbl B TIOJTHOM 00BbeMe, BHICKA3bIBaHUS
CBA3HBIE W JIOTMYHBIE, HCIIOJb30BAHA HayyHas JIEKCHUKA,
npuBeaeHbl npumepbl. [IpencraBnen pedepar, Aokiang u 3auTeHo
MpE3CHTALHS

Hayunas iekcuka He UCIOJIb30BaHa, IPUMEPHI HE MPUBEICHBI.

OTBeTbl Ha BOIPOCHl OTCYTCTBYIOT. Kakoi-inbo sieMeHT He
IPEJICTABIIEH B PE3YNIbTATE CEMECTpa

He3zaureno

3.4. OneHka BbINOJHEHHBIX IPAKTHYECKUX U J1a00paTOpHBIX padoT,
KOHTPOJIb CAMOCTOSATEIbHOM padoThI

OrneHKa BBINOJHEHHBIX NPAKTHUECKUX U Ja0OpaTOPHBIX pabOT BKIIIOYAET OLIEHKY
KauecTBa pEIICHUS 3a/lad U BBIYHUCICHHUH J1a00paTOPHBIX paboOT, B XOJ€ KOTOPHIX CTYACHT
JOJKEH TPOJIEMOHCTPUPOBATh 3HAHUSA TEOPETHYECKHX OCHOB IMpelaraéMbIX paszelios,
MPOSIBUTH MTPAKTUYECKUE HABBIKY BHITIOJHEHHSI TAOOPATOPHBIX pAOOT M PEIICHUS 3a/1a4.

Kputepuu onenvuBanus:

— «OTJIMYHO» — CTYIEHT 3HaeT [OCIeOBAaTEeIbHOCTh BBITIONHEHUS 3aJlaHus,
BBINOJTHEHHBIE TPAKTUYECKUE 3aJaHus U JabopaTopHble paboThl Co/lepKaT BCeM HEOOXOIMMbIe
YCIIOBHOCTHU U TpEOOBaHHUS;

— «XOpOIIO» — CTYACHT 3HAaeT TpeOoBaHUS K OQPOPMIICHHIO JIAOOPATOPHBIX PaboOT U
PEIICHUIO 3a/1a4, OJHAKO UMEIOTCS He3HAYUTEIIbHBIE HETOUHOCTH NP UX 0(DOPMIICHUY;

— «YIOBJIETBOPUTENIBHO» — CTYACHT HMMEET MOHSTHUS O NpaBUJaX peIIeHUs 3aaady U
BBITIOJTHEHUS JTAOOPATOPHBIX PadOT; BBHIMOIHEHHBIE PAO0OThI UMEIOT HEKOTOPHIE HETOYHOCTH U
OLIMOKY TPU BBIYUCTICHUSIX.

— «HEY/IOBIETBOPUTEIBHO» — NPAKTHYECKHE 3aJaHus W JabopaTopHble pabOThI HE
COOTBETCTBYIOT TPEOOBAHUSAM BHITIOJHEHHS, paCUEThI UMEIOT 3HAUNTENbHbIE OIMIMOKH.

Ounenka 3a cemecTp
CemecTpoBasi OLlIEHKA ONpeZenseTcs KaK OKpPYIJICHHOE OO0 LEeJOro YWCia CpeaHee

apru(MeTHUECKOE OLIEHOK TEKYILEro KOHTPOJIs, MOTYYCHHBIX B TEYCHHE CEMECTpa.




4. KOHTPOJIbHO-0LIEHOYHbIE MATEPHAJIbI IJIsl IPOMEKYTOYHOM aTTecTAluu

VY4eOHBIM ITAaHOM O AUCHUITINHE «XUMHUSD ITPETyCMOTPEHa MPOMEKYTOUHAST
arrectanus B popmenudd.3ayera.

4.1. 3apnanus
[Tpumep 3amanus (Ounera) Kk 3a4ery:

MHUHHUCTEPCTBO CEJILCKOI'O XO3SMCTBA POCCUNCKON ®EJEPALINN
JIEITAPTAMEHT OBPA3OBAHNS, HAYYHO-TEXHOJIOT MYECKOM [TOJINTUKU U
PbIBOXO3SIMICTBEHHOI'O KOMITJIEKCA
®EJIEPAJILHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIbHOE
YYPEX/EHUE
BBICHIEI'O OFPA3BOBAHUS
«JOHCKOU I'OCYJAPCTBEHHbBI ATPAPHBI YHUBEPCUTET»
(®I'BOY BO JIOHCKOI I'AY)

JIoHCKO# arpapHbIid KOJUIEIK

Kadenpa "EcTecTBeHHOHAYYHBIX TACIUTUIAH" VYTBepKAEHO Ha 3aceJaHuU
Hucuunnuna: CO0.02.01 «Xumus» kadeapsl, IPOTOKOI
Ne or" " 20 T

HamnpasieHue noaroToBku:

HNucTpykuus:
1. BHUMaTenbHO IPOYTUTE 3a]JaHUE.
2. MakcuManbHOE BpeMsl BBIOJHEHUS 3a1aHus: 60 MUH.
3. Bbl MOeTe Moab30BaThCsl KABKYISTOPOM.

buier Ne 0

1. Cnouptel. Onpenenenue. IlpenenbHbie OgHOATOMHBIE CHUPTHI. ['omMosiOrMYeckuil psia,
HOMEHKJIaTypa, U30MEpHsl, METObI MOTYYEHUSI.

2. 3aKOH COXpaHEHHSI MACChI BEIIECTB.

Hanumure rpadudeckyio ¢opmyity SSHTApHON KUCIOTBHI.

4. 3anmava. IIpoueHTHass KOHIIEHTpalMs pacTBOpa COJSHOW KHUCIOTHI 10% C MIOTHOCTHIO
1,15 r/mn. Onpenenute MOJSPHYIO KOHIIEHTPAIMIO PacTBOPA.
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[IpenonaBatenp 3aB. kadenpoii
(moamuck) (®UO) (moamuck)

(DUO)
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34.
35.
36.
37.
38.

39.

41.

4.2 Bapuaunrbl 3a1aHui
Bonpoce! k nuddepeHunaibLHOMY 3a4eTy M0 JUCHHILTHHE«XUMHUS»

HcTopus pa3BUTHS XUMUHU.

Meron nonmypeakuui.

TennoBoii 3 PeKT XUMUISCKUX PEAKITUN.
DKBUBAJICHT COJIM, OCHOBAHUS, KICIIOTHI.
CTpoeHne KOMIUIEKCHBIX COCMHEHUI.

MeTto[1 3IeKTPOHHO-HOHHOTO OasiaHca.
[Topsimok 3amoTHEHHS SJIEKTPOHHBIX OpOUTaseH.
Bonopoanslil nokasarens pacTBOPOB
Oco0eHHOCTH CTPOCHUST aTOMOB d-3JIEMEHTOB.

. Meronsl onpenenenus pH cpensl.

. Buapl xuMu4eckou cBsI3H.

. Teopust OBP.

. Kimaccel HeopraHm4eckux CoeIMHEHUM.

. Bunel runponusa.

. Bnusinue cpenpbl Ha nporekanue OBP.

. Buapl KOHLIEHTpaI1H.

. YCIIOBUS TPOTEKAHUS XUMHYECKUX PEAKIUI.

. IIpaBuno XyHnna, npasuio KineukoBckoro.

. Bomoponnas m Meraminueckas CBs3b.

. Teopus 3JI€KTPOIUTHUECKON JUCCOLHUALUU.

. ucconmanusi, KOHCTaHTa AMCCOLMALINH.

. 'maponus, koHCTaHTa THAPOJIN3A.

. Ilepnonnueckas cucrema J[.M.Menaeneena.

. Bunapl comnen.

. CiocoObI MOTy4eHus COJEH.

. KoBasienTHast 1 MOHHAsI CBSI3b

. Kimaccudukanmm XuMuaeckux peakiui

. I'maponus, crynenu rugponusa, pH cosen.

. Buapl KoHLIEHTpaIui.

. Opranuueckasi XuMusi Kak Hayka. Victopust pa3BuTHsI CBSI3U C IPYTUMHU HAyKaMHu.
. OcobeHHOCTH COeTMHEHUH YTIIepoia, KX MHOTOOOpa3ue 1 pojib B KUBOM IPHUPO/IE.
. OcHoBHBIE TTOJIOXKEHUS Teopuu byTnepona.

. loMomoruueckuii  psig,  YIJICBOAOPOAHBIM  pamukan,  (yHKIHOHAIBHBIE  TPYIIIBL

Knaccudukanus opraHn4ecKux CoeTMHEHUH.

SIBnenue nzomepun. [IpoctpaHCTBEHHAS U CTPYKTYPHAS U30MEPHSL.

[IpaBuna coBpemeHHoON MexxayHapoHoN HoMeHkIaTypbl MIOTTAK.

CtpoeHre dJIEKTPOHHOM O0OJOYKH aroma yriiepoaa. [ uOpwmmsarus. Tumbl
XUMHYECKHUX CBS3eH, UX CBOMCTBA.

Ankanpl. ['omonoruueckuii psig, CTpPOEHUE, HW30MEPHs, METOIbl IOJyYEHHUS.
®duznyeckre U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOSHHE.

Ankenbl. ['oMmonornueckuid psan.  M3omepusi: CTpyKTypHassT UM NPOCTPAHCTBEHHAs.
Crioco0bl oTy4eHH s, CBOMCTBA. DIEKTPOHHOE CTPOSHHE IBOWHOM CBSI3H.

Anxamuensl. IlpencraButenmu. Tumbl cBazeil. IlomydeHue, XUMHUYECKHE CBOMCTBA.
Kayuykn. DnexkTpoHHOE CTPOEHHUE CONPSKEHHBIX CBA3ZEH.

. AnkuHbl. ['OMosorMyeckuii  psii, CTPOCHUE, W30MEPHUS, METOMbl IOJTYYCHHUS,

¢u3nyeckne W XMMUYECKHE CBOICTBA, NpPHUMEHEHHE. OIJIEKTPOHHOE CTPOCHHE
TPOWMHOM CBSI3U.

Cmuptel.  Omnpenenenue. IlpenenbHble  ogHOATOMHBIE — CIUPTHL.  ['OMojorHueckuii
psAn, HOMEHKIATypa, H30MEpHs, METOAbl IIOJIydEHUs, XHMHYECKHUE CBOMCTBA,



42.

43.

45.

47.

48.

49.

MIPUMEHEHHUE.

Couptel.  JIByxatomuble. [lIpencraBurenn. HomeHknarypa, METOAbl  IOJIYYEHUS,
XUMHYECKUE CBOMCTBA, MPUMEHEHHUE.

Crouptel.  Tpéxaromusie. HoMeHkmaTypa, METOJAbI MOJYYEHHUS, XUMHUYECKHE
CBOWCTBA, IIPUMEHEHHE.

. Anmpnerunpl.  OmnpeneneHue. ['OMOTOTMYECKUE  psii  TPENEIbHBIX — aJbJIETHIOB,

HOMEHKJIaTypa, U30MEPHUsL, METO/IbI ITOJTYUEHHUSI.

Anpaeruael.  Omnpenenenue. ['OMOJOTMYECKHT  pAl  TPENCTbHBIX — aJIbJIETUJIOB.
XUMUYECKHE CBOWCTBA /PeaKIy IPUCOSTNHEHHS, OKHCIICHHS/ .

Anpaeruael.  Omnpenenenue. ['OMOJIOTMYECKHT pAl  TPEOCTbHBIX — aJIbJIETUJIOB.
XUMUYECKUE CBOWCTBA /pEeaklMU 3aMEIICHHUS, MOJMMEPH3AluH, aIbI0JIbHO-
KPOTOHOBOM KOH/ICHCAITHH/.

Keronsl. Onpenenenue. ['omonoruueckuit psii KETOHOB, HOMEHKJIATypa, H30MEPHsI, METOIbI
MOJTYYEHUSI.

Kap6onosbie kucnotel. OJHOOCHOBHBIE TipeeibHbie. Onpenenenue. ['oMonorundeckuii psi,
HOMEHKJIaTypa, U30MEPHUSI, METOIbI ITOTYUCHHSI.

Kap6onoBbie kucnotel. OJHOOCHOBHBIE TipeebHbie. Onpenenenue. ['oMonorudaeckuii psi,
HOMEHKJIaTypa, U30MepHsi. XUMHUYECKHE CBOMCTBRA. [ [pumenenue.

Kpurtepun onennBanus

DK3aMEHAIMOHHBIA OWJIET CONEPXKUT JBa TeOpeTHdeckux Bompoca. OleHnBaHUe
POU3BOAUTCS MO KAXKIOMY Borpocy Omnera. OTBEThI Ha TEOPETHUYESCKHUE BOMPOCHI OIIEHUBAIOTCS
CIEeyIOIUM 00pa3oMm:

[IpaBWIIbHBIH, TONHBIN OTBET, COACPKHUT HEOOXOAUMBIE OTBETHI U TIOJTHOE PELICHUE

3a7a4— 5 Oaios;

[IpaBunbHBIN, HE TIOTHBIM OTBET, COACPKUT HEOOXOUMBIC PacueThl B 3aa4ax — 4 Oasia;
He TouHEI, He MOIHEIH OTBET — 3 Oaia;

HeBepHbiit oTBET/0TCYTCTBHE OTBETa — 2 Oaa.

UrtoroBas oleHKa MO SK3aMEHY OINPEIEISIeTCs KaK OKPYIJIEHHOE 10 IEJIOro Yucia

cpenHee apudMeTnyeckoe OaloB CEMECTPOBOM OIEHKM (TEKYIIETO KOHTPOJIA) M OaIOB IO
KaXJIOMY BOIIpOCYy OuJera.

VXN R WD —

—
A W=D

BapuanTbl 3a1aHui
Bomnpocsl Kk 3a4eTy M0 M CHUIIHH e« XUMUD)

TennoBoii 3¢ (hekT XUMUUECKUX PEaKIIH.
Teopust OBP.

[opsaok 3armoTHEHNS ANEKTPOHHBIX OpOUTAJICH.
Bonopoanslii mokaszaTeiab pacTBOPOB.

Bunsl xumMuueckoil CBA3M.

Kiaccel HeOpraHM4eCKUX COCTMHEHUH.
Konnentpanus pactBopa - MaccoBast 10JIsl.
VYcinoBus IpOTEKAHUSI XUMUYECKUX PEAKIIUH.
Teopus 3AEKTPOTUTUUECKON AUCCOLUALINH.

. I'maponus.

. llepuonnueckas cucrema J[.M.Menneneena.

. Kimaccudukamus comnei.

. OcHoBHBIE TTOJIOXKEHUS Teopuu byTnepona.

. ['oMostorudaeckuii psizi, yrieBo0pOIHbINA paauKail, yHKIIMOHAJIBHBIC TPYIIIIHL.



15. SIBnenue usomepun.

16. IIpaBuna coBpeMeHHON MexayHapoiHON HoMeHkIaTypbl MHOTTAK.

17. Ankanbl. ['oMonoruueckuit psifi, CTpPOCHUE, U30MEPHSL.

18. Ankensl. ['omonoruueckuii psig. Mzomepusi:.

19. Ankunbl. ['omonoruueckuit psii, CTpOEHUE, U30MEPHSL.

20. Cruptel.  Ompenenenue. IlpenenbHble  ogHOATOMHBIE  COUPTHL.  ['OMoOJIOrMYECKUi
Ppsil, HOMEHKJIATypa, U30MEPUS.

OTBeTHI K 324eTy N0 JUCHUILINHe« X UMUD)

1. TermnoBeIM 3(1)(1)6KTOM XUMHYECKOUN p€aKru HA3bIBACTCA KOJIMYCCTBO TCIJIOTHI,
BBIJCINBLICCCS (I/IJ'[I/I HOFJTOTI/IBIHCCCH) B XOJAC€ pCaKMM MW OTHOCHUMOC K 1 Mons

mpopearupoBaBiero (Wi oOpa3oBaBiierocs) BemiecTBa. TermaoBoit 3dextT obOo3HauaeTcs
OykBoii Q m, Kak mpaBuio, u3Mepsercs B K/Dk/Momb wiam B Kkan/monb. Ecim peakmms
MpOUCXOAUT ¢ BhIAeaeHUEM Teria (Q > (), oHa Ha3BIBACTCS SK30TEPMHYECKON, a €Clu ¢
nornomenurem temia (Q < 0) — 3HI0TepPMUYECKOI.

2. OKucnenue — poIecC OTIAa4YM JISKTPOHOB. BerecTBa (aToM, MOJIEKYIIa, HOH), KOTO-
pble OTHAIOT AJIEKTPOHBI, HA3bIBAIOTCS BOCCTAHOBHUTENAMH. B mpomecce peaknus BoccTa-
HOBHTECIIb OKHCIIICTCS, @ 3HAUCHUE CTCIICHN OKHUCIICHHS TTOBBIIIIACTCS.

TUNHYHBIMM BOCCTAHOBUTCIISIMU SIBJISFOTCS:

a) MeTaJlIbl, Bogopo, yriepoa, CO, H,S, SO,, H,SO3 1 conu cepHUCTO# KUCTOTHI;

0) 6eckucnopoansie kuciaotel: HI, HBr, HC1, H,S;

B) coenuaeHus azota: HNO,, NHs, No,H4, NO;

') COJIM, B KOTOPBIX CTENICHh OKHCIEHUS y KAaTHOHOB MOXeET Bo3pactaTh: SnCly, FeSOy,
Cra(SO4)3;

1) OpTaHUYECKUE COCTMHEHUS: CIIUPTHI, AIbJICTH/IbI, MypaBbUHAS U I[ABEIEeBasi KUCIIOTHI,
TJTIOKO03Aa.

Boccmanoenenue — mpouecc NPUCOSTUHEHHUS JJIEKTPOHOB. BemiecTBa, KOTOpbIE
MPUCOETUHSIIOT 3JIEKTPOHBI, Ha3bIBalOTCA okuciautTeasiMu. B mponecce OBP  okucnutens
BOCCTAHABJIMBACTCS, 3HAUCHHE CTEIICHU OKHUCICHUS ITOHIDKACTCS. TUIMHUYHBIMU OKHCIUTEISIMH
SIBJISTFOTCSI:

a) raiorensl, Oy, O3, KMnOy, conu xpomoBbix KUcIOT KyCr,O7 u; KoCrOy;

6) KHCJIOTHI: HNO3, HzSO4 KOHII> HMIlO4, HzCI‘O4;

B) okcuabl metamuioB: CuO, Ag,0, PbO,, CrO3;, MnOy;

r) xjopup xenesa (III) FeCls, rumoxioputsl, XJI0paThl ¥ IEPXIOPATHI.

3. IlpuHOUI MUHUMYMA HEPrUM: U3 MHOXECTBAa BO3MOKHBIX COCTOSTHUM 3JIEKTPOHA
peanu3yercss TO, B KOTOPOM DHEPIHs aTOMa MUHUMaJIbHA. JTOT NMPUHUUI KOHKPETU3UPYETCA
npaBmwiamu KiedkoBCKOro.

1). I3 MHOecTBa CBOOOAHBIX OpOMTAJeH 3JEKTPOH 3ailiMET Ty, IJIe MEHbIIE 3HAYECHUE
cymmel (n+L).

2). U3 mHOXecTBa CBOOOJIHBIX OpOWTanell ¢ OJAMHAKOBBIMU 3HAYEHHUSMH CyMM (n+L)
3JIEKTPOH 3aliMET Ty, I/Ie MEHBLIE N.

Ipunuun Iaynau: B aToMe HE MOT'YT OIHOBPEMEHHO HaXOAUTHCA IEKTPOHBI, COCTOSIHUE
KOTOPBIX OMHCHIBAETCS OJIMHAKOBBIMHM 3HAYEHMSIMM BCeX KBAaHTOBBIX uuncen. ClencTBue: Ha
OHOW OpOMTATM MOTYT HAXOOUTHbCSA MAaKCHUMyM JIBa OSJEKTPOHA, Y KOTOPBHIX 3HAYCHHS
ms00s13aTeTLHO PA3IMYHBI.



IIpaBuno I'ynna: npyu 3anoJHEHUH NOAYPOBHS MOJYJb CYMMBI CIIMHOBBIX KBaHTOBBIX
Yucesl IEKTPOHOB JIOJKEH OBbITh MAKCHMAalIbHO BO3MOKHBIM. Ha mpakTuke 3TO BBINOJIHSAETCS
[IOCJIEIOBATEIbHBIM pa3MelleHHeM Ha KaXJIoW OpOHMTaaM IOAYpOBHS CHadajga IO OJAHOMY
3JIEKTPOHY C MapaJljIeNbHBIMU CIIMHAMU, @ 3aTE€M 10 BTOPOMY C aHTUIIAPAJUIEIbHBIMU CIIMHAMH.

4. Bonopoanslii mokasarenb — pH — 3T0 Mepa akTUBHOCTH (B ciy4yae pa30aBIICHHBIX
pacTBOpPOB OTpa)KaeT KOHIEHTPAIMIO) HOHOB BOJOPOJAa B PACTBOpPE, KOJUYECTBEHHO
BbIpaXKarolias ero KHUCIOTHOCTb, BBIYUCIAETCS KaK OTPULIATENbHBIN (B3ATHII ¢ OOpaTHBIM
3HAKOM) JIECATHYHBIA JOrapu(M akTHBHOCTH BOJOPOAHBIX HOHOB, BBIPRKEHHOW B MOJIAX Ha
JUTP.

pH = Ig[H]

5. Xumuyeckas CBS3b — OTO B3aUMOJICHCTBHE YacTi (aTOMOB, HOHOB),
OCYIIIECTBIISIEMOE ITyTeM OOMeHa 31eKTpoHaMu. Pa3nnyaioT HECKOJIbKO BUOB CBS3H.

1)KoBasieHTHass cBsi3b 0Opa3yeTcs B pe3ynbTaTe OOOOIECTBICHHUS HIEKTPOHOB (C
o0pazoBaHMEM OOIMMX SJIEKTPOHHBIX Iap), KOTOPOE MPOUCXOJUT B XOJ€ TIEpPEKPbIBAHUS
AIIEKTPOHHBIX 00JIakOB. B 00pa3zoBaHMM KOBAJEHTHOM CBSI3M YYacCTBYIOT 3JIEKTPOHHBIE OOJIaKa
JIBYX aTOMOB.

a) KoBaneHtHas HemousispHasi CBs3b 00Opa3yeTcs MEXIy aTOMaMH HEMeTala OJHOTO U
TOTO JIee XUMUYECKOT0 3JIeMeHTa. Takyro CBSI3b UMEIOT MPOCThIE BelecTBa, Harpumep O2; N2;

6) KoBanenrtHas nossipHasi cB3b 00pa3yercsi MeKAYy aTOMaMU Pa3IMYHbIX HEMETAIJIOB.

2)oHHOW Ha3bIBae€TCA CBS3b MEXKAY HOHAMH, T. €. 3apsSHKCHHBIMH YacTHUIIAMU,
00pa30BaBIIMMHUCS M3 aTOMa HJIM TPYIIBl aTOMOB B pE3yJbTaTe MPUCOCTUHEHUS WU OTAAa4YH
31eKTpOHOB MOHHas CBsA3b XapaKTepHa IJId COJIEH U MIET0YeH.

Jlnisi KOBaJICHTHOW HETOJIAPHOM, MOJIIPHOM M MOHHOM CBS3M OOIIMM SIBJISIETCS y4acTHE B
00pa30BaHUM CBS3HM BHEIIHUX AJIEKTPOHOB, KOTOPHIE €Ill€ Ha3bIBalOT BaJC€HTHBHIMU. Pazmuuune xe
COCTOMT B TOM, HACKOJBbKO 3JEKTPOHBI, y4acTBYyIOIIME B 0Opa30BaHUM CBS3U, CTAHOBATCS
oO0muMu. Ecam 3TH 37eKTpOHBI B OJUHAKOBOH Mepe NMpHHAIexaT 0o00OMM aToMaM, TO CBS3b
KOBaJICHT-HAasl HEMOJISIPHAS, €CIU 3THU JJIEKTPOHBI CMEIIEHbl K OJHOMY aToMy Oouiblle, ueM
JIpyroMy, TO CBA3b KOBaJE€HT-Has MoJyisspHas. B cioyuae, ecim 37€KTPOHBI, Y4acTBYIOLIUE B
00pa30oBaHUM CBSI3U, MPUHAJIEKAT OJHOMY aTOMY, TO CBS3b HOHHASI.

Mertannuueckasl CBSI3b — CBA3b MEXJAY HOH-aTOMAMM B KPUCTAJUNIMYECKOW pEIIETKE
METAJIJIOB U CILIaBaX, OCYIIECTBIIIEMas 3a CUeT NMPUTSKEHUSI CBOOOJHO mepeMeniaromuxcs (1o
KpUCTaILTy) 3NeKTpoHoB (Mg, Fe).

6. B xumMun Bce MHOrooOpa3zue HEOPraHMYECKHUX BEIIECTB: MPHHATO PA3JeNiTh Ha JIBE
TPYIIBI — TpPOCThie M cioXHbie. [IpocThie BemecTBa MOAPA3NETAIOTCS HA METaUIBl |
HEMETaIbl. A CIIO)KHBIE — Ha NPOM3BOJHBIE OT TMPOCTHIX, OOpa30BaHHBIE IyTEM UX
B3aUMOJICHCTBUS C KUCIOPOJOM, BOJIOM M MEXKAY CO00M. DTy Kilaccu(PUKaIMO HEOPTaHUIECKIX
BEIIIECTB B BUJIC CXEMBI H300paXKAIOT CIEAYIONINM 00pa3oM:

I— l'[[‘l!pl’ﬂl[l[‘l(‘t‘l-{llc BeHecTnA —¢

“pDCTbIE' BEIECTHA ClhaoEHRIC BEIICCTRA
Meranan Hemeraias Orenam Ocnosanns Kncaor Coan
( marpwi (cepa, xaop, | | €20, S0, || NaOH, KOH, [ [ 15C1, 1,50, | | KCI, NalICO,,
We 110 ) KHCIOPO ) co ° Fe( OH ), HMnOy MgOHCI




7. MaccoBasi o5l — OTHOIICHHE MAacChl paCTBOPEHHOTO BEIIECTBA K Macce pacTBOpA.
MaccoBas AO0JIA UBMCPACTCA B JOJIAX CAUHUIBI UJIU B IPOLICHTAX!

m

W= —-
m
. v It .
(%) = — - 100%
A (A I (A
m

rIe
° ( — MaccoBas 4011 paCTBOpéHHOFO BCIIECCTBA B JOJIAX
. (%) — MaccoBast 10Ji1 pacCTBOPEHHOIO BEIIECTBA B MTPOLIEHTAX
. m; — Macca pacTBOPEHHOTO BEIIECTBa, T;
. m — o0miasg mMacca pacTBopa (Macca pacTBOPEHHOTO BEIIECTBAa ILTIOC Macca

pacTBOpUTENS) T.

8. K YCJIOBUSM BO3HUKHOBCHUS U ITPOTCKAHU XUMHYECKOU pCaKkiiu OTHOCUTCA:

® [IpUBEJCHHE  pEarupymlollUX  BEIIECTB B  CONPUKOCHOBEHUE  (KOHTAKT
pearupymroIumx BeIEeCTB);
e HarpeBaHHeE 7|0 ONPECNIEHHON TeMIIepaTyphl;
® OCBELICHHUE.
Jns Toro uyroObl BemlecTBa BCTYNWJIM B XHMMHUYECKYIO pEaKLHIO, OHU JOJDKHBI

CONpHUKacaThCs Jpyr ¢ JpyroM. Jlus JIydmiero KOHTaKTa BEIMIECTBA  M3MENbYAloT,
MEePEMELINBAIOT, PACTBOPSIIOT WM MIEPEBOAST B ra3000pa3HOE COCTOSHUE.

9.  DJeKTpoOJMTAMM Ha3BIBAIOTCS Geujecmed,  pacmeopvl — KOMOpPvIX  001a0aiom
IeKMpU4eckol npogooumocmsto. K 3IIEKTpOIUTAM OTHOCATCS PAaCTBOPHI KHUCIOT, COJeH u
menodeid. Comu M MIENOYM TPOBOAST INEKTPUYECKUI TOK HE TOJBKO B PAacTBOpax, HO W B
paciuiaBax. B 1887 1. mBeackuit  yueHwsli (CBaHTe AppPEHHUYC BBIIBUHYJI TEOPHUIO
ANEKTPOIIUTUIECKON TUCCOITUAITUH.

DJIEKTPOJIMTHYECKOI Juccoluanueil Ha3bIBaeTCs npoyecc pacnada 1eKmpoiuma Ha
UOHbL NOO Oelicmeuem MoaeKyl pacmeopumens. Teopuss AppeHuyca 3akioyanach B
CIIETYIOIIEM:

1. Ilpu pactBOpeHuH B BoOj€ (WM PACIUIABJICHUHU) BJIEKTPOJIUTHI pacnagaroTcs Ha
MOJIOKUTEIBHO (Kamuowusl) U OTPUIATEIIBHO (aHUOHbL) 3apsHKCHHBIE MOHBI (T.€. MOJBEPTaroTCs
ANEKTPOIUTUICCKON TUCCOLIUAIINN ).

2. llog nelcTBHEM HIEKTPUUECKOTO TOKA KATHOHBI JBUTAIOTCS K OTPHULATEIHHO
3apsSHKEHHOMY JIIEKTpONy (kamody), a aHHOHBI — K TOJIOKHUTEIBHO 3apsKEHHOMY SJICKTPOAY
(ano0y).

3. DnexkTponuTHUYECKas AMCCOLMAIUS — TMpoLecc oOpaTHUMbI (oOpaTHas peaxius
Ha3BIBACTCS Moaapuzayuent).

CaCl, = Ca®* +2CI°

HNO; =H' + NO*”

Ba(OH), = Ba®" + 20H"

10. T'uoponusom coneii Hazvigarom peaxyuu 0OMeHa mexcoy 8000l U PACMBOPEHHLIMU 6
Heu consamu. TMOpoOIu3 — 4YacTHBIM Clydaid COJIBBOJIM3Aa — PEAKIMA OOMEHa MEeXIy
pacTBOpPUTENIEM M PACTBOPSHHBIM BEIIECTBOM, PAa3HOBHIHOCTh PEaKIuii MOHHOro oOMeHa. B
pe3yibTare MPOTEKaHUs THAPOIIHI3a:



. IIpOUCXOAUT U3MeHeHue pH cpensr;

. 00pa3yroTcs MajloIUCCOLMUPYIOIINE COeTUHEHUS.

. Pasiyaior 0GpATHMBI i HEOBPATHMBIH THAPOIH3 COMEH L :

. 1. Tugponus comu cnaboW KHUCIOTH W CHJIBHOTO OCHOBaHUA (THUAPOJIU3 IO
aHuoHy). PacTBop nMeeT cnabomeiouHyIo Cpely, peakius IpoTeKaeT 00paTUMO.

. 2. T'maponu3 coilv CHJIBHOW KHCJIOTHI M C€1ab0ro OCHOBaHWs (THIPOJIW3 TIO
KaTuoHY). PacTBOp uMeeT CIIaboKUCITYIO Cpely, PEakius MPOTEKaeT 00PATUMO.

. 3. I'unponu3 conu c1aboil KMCIOTHI U ¢l1aboro OCHOBaHUsA. PaBHOBecHe CMEIICHO

B CTOPOHY MPOJYKTOB, THIPOIN3 MPOTEKACT MPAKTHYECKH MOJHOCTHIO, TaK Kak 00a MpoayKTa
00pa3yroT 0CaJioK WM ra3:

. 4. Conp CHJIBHOM KUCJIOTBI M CWJIBHOTO OCHOBAHUS HE MOABEPTaeTCs TUAPOIN3Y, U
pacTBOp HEMTpayieH.

11.IlepuoaunyeckasicucTeeMaXUMHUYECKHXIJIeMeeHTOB (Tabauna MeH/aeieeeBa) —
K.HaCCI/Id)I/IKaUI/I}I XUMHUYCCKUX JJICMCHTOB, YCTaHABJIMBAIOIIasA 3aBUCUMOCTDb PA3JIMIHBIX CBOIICTB

DJIEMCHTOB oT 3apsaga HUX aTOMHOI'O aapa. Cucrema ABJISACTCA I‘pa(bI/I‘-IeCKI/IM
BBIPAKEHUEM MEPUOTUYECKOTO 3aKOHa, OTKPBITOTO pyCCKUM
yuéHbiM . 1. MenneneeBbiM B 1869 rojly 1 yCTaHOBHBIIETO 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB

OT WX aTOMHOTO Beca (B COBPEMEHHBIX TEPMUHAX, OT aTOMHOUN Macchl

PacnionoxkeHne XMMHUYECKHX OJJIE€MEHTOB B Tabnuue MeHaeneeBa IO3BOJISET
COMOCTABIIATH HE TOJIBKO UX aTOMHBIE MACChl, HO U XMMHUYECKHE CBOMCTBA.
BoT kak OHM U3MEHSIOTCS B IIPEJENax TPYIIIbI (CBEPXY BHU3):

e MeTannndeckne CBONCTBA YCUITHBAIOTCS, HEMETaUIMYECKHE 0CIabeBaroT.

e YBEIWYMBAETCS aTOMHBINA painyc.

e YCUIMBAKOTCS OCHOBHBIE CBOKMCTBA T'MIPOKCUAOB U KUCIOTHBIE CBOMCTBA BOAOPOIHBIX
COECIMHCHHUI HEMETAJIJIOB.

B npenenax mepuonoB (cieBa HampaBO) CBOWCTBA AJIEMEHTOB MEHSAIOTCS CIEAYIOIINM
obpazoM:

. Mertannnueckue cBOCTBa 0c1a0eBaloT, HEMETATUTMUECKHE YCUITUBAIOTCA.
. YMeHbIIaeTcss aTOMHBIN paguyc.
Bo3spacraer 31eKkTpooTpuIaTeIbHOCTh

12. ConsiMM Ha3bIBAIOTCA CIOXKHBIE BelIeCTBa (HOpMyIia MOJIEKYJIbl KOTOPBIX, COCTOUT U3
aTOMOB METAJJIOB U KHCIIOTHBIX OCTAaTKOB (MHOT/Ia MOTYT COAEpKaTh Bojopoxa). Hampumep,
NaCl — xnopun nHatpust, CaSOy4 — cynbdar Kaablys U T. 1.

[IpakTruecku Bce €OJM  SIBJISIIOTCS HMOHHBIMH CO€IMHEHHSIMH, TIOOTOMY B COJISIX
MEXy COOOM CBSI3aHBI MOHBI KUCIIOTHBIX OCTATKOB M MOHBI METAJIJIA:

Na'Cl” — xnopuy HaTpus

Ca2+SO42_ — cynbdar KaIblIus U T.1I.

Coab siBJsieTcsl MPOAYKTOM 4YACTHYHOTO HJIM TOJHOr0 3aMelleHHsl MeTajljioM
aTOMOB BOJI0PO/a KUCJI0THI. OTCHOAa PAa3/IMYaK0T CJeAYIIHe TUIII COJIe:

1. Cpeanue coqm — BCe aToMbl BOAOpPOAA B KHUCIOTE 3amenieHbl meTamuioMm: Na,COs,
KNO;

2. Kucable cojim— HE BCE aTOMbI BOAOPOJAa B KHUCIOTE 3aMEIICHBl METAJIOM.
Pazymeercsi, Kuciapie coii MOTYT 0Opa30BBIBAaTh TOJIBKO ABYX- WJIM MHOTOOCHOBHBIE KHCIOTHI.
OZIHOOCHOBHBIE KHUCIIOTHI KUCIBIX coiei naBaTh He MoryT: NaHCO;, NaH,PO4u 1. 1.



3. OcHOBHBIE COJIM MOXHO paccMaTpuBaTh KaK MPOIYKTHI HETIOJIHOTO, I YaCTHYHOTO,
3aMEIICHHs] TUIPOKCUIBHBIX TPYNN OCHOBaHWH KuCIOTHBIMH ocTatkamu: Al(OH)SOy,
Zn(OH)Cl u T.x1.

[To yncny mpUCYTCTBYIOIIUX B CTPYKTYype KATHOHOB M @HHOHOB BBIJENSIIOT CJEIYIOIIHNE
TUnbl conelt: IIpocTbie comm — CONM, COCTOSIIUE W3 OJHOTO BHJA KAaTHOHOB M OJHOTO BHIA
annonoB (NaCl). /IBoiiHbie comn — comu, coaepxaniue aBa pa3audHbix katrnoHa (KAI(SO4),-12
H,0).. Cmemansble coau — COJIM, B COCTaBE KOTOPBIX NMPUCYTCTBYET JBa PA3JIMYHBIX aHUOHA
(Ca(OCI)Cl). Takxe paszauyaroT THAPATHBIE CONH (KPUCTAJIOTUAPATHI), B COCTaB KOTOPBIX
BXOJST MOJIEKYJIbl KpUCTAJUIM3allMOHHON BoAbl, Hampumep,Na,SO4-10 H,O, u koMmIuiekcHbie
coy, coJieprKaIiue KOMIIJIEKCHBIH KaTHOH WK KOMIUIEKCHBIN aHHOH
(K4[Fe(CN)s], Cu(NH3)4](OH),

13. OcHoBHBIE TTO10KEeHUS Teopuu cTpoeHust A.M. byTtiepona:

ATOMBI B MOJIEKYJIaX COEIMHEHBI IPYT C APYrOM B OMPEEICHHON MOCIeI0BaTeIbHOCTH
COTJIACHO MX BaJEHTHOCTSIM

XUMUYECKOE CTPOSHUE MOXKHO YCTaHABIUBATh XUMUUECKUMU METOJaMHU

CBolicTBa BCIICCTB 3aBUCAT OT UX XUMHNYCCKOT'O CTPOCHUSA

[To cBoiicTBaM AaHHOTO BEIIECTBA MOKHO OMNPEIEIUTh CTPOECHUE €ro MOJIEKYJIbI, a IO
CTPOCHHUIO MOJIEKYJIBI - IIPEABUIETh CBOMCTBA

ATOMBI U TPYIIIIBI ATOMOB B MOJIEKYJIE OKa3bIBalOT B3aUMHOE BIMSHUE APYT HA Apyra

14. Opranudyeckue COCIMHEHHS KJIACCU(PHUUUPYIOT, YYHUTHIBas JIBa OCHOBHBIX
CTPYKTYPHBIX ITPU3HAKA!

- CTpOEHHE YIIIEPOAHOH 1enu (YriIepoJHOro CKejeTa, KpaTHOCTh CBSI3€H, HaJHMuue WIN
OTCYTCTBHE 3aMKHYTOMH I1€TH);

- HAIWYHE U CTpOeHHUE (PYHKIIMOHAIBHBIX TPYIIIL.

Yraepoanbiii  ckeser (yrjiepoaHasi HeNb)- IOCIEI0BATEIbHOCTh  XUMHUYECKHU
CBSI3aHHBIX MEX1y 000 aTOMOB yrieposa.

DYHKIUOHAJBbHASA TPYyINNa - aTOM WIM TpPYINNa aTroOMOB, KOTOpPbBIE 3aMEIIAlOT B
YIJIEBOJOPOAHON MOJIEKYJIE OJMH WM HECKOJIBKO aToMOB Bojaopoaa. (PyHKIHMOHAJIbHAasI
IPYIIA ONPENENseT MPUHALICKHOCTh COCOUHEHUs K OIpEAEeIeHHOMY KJIaccy M  €ro
XWMHUYECKHE CBOMCTBA.

I'omoJsi0rM — 3TO COEMHEHMs], CXOAHBIE M0 XMMHYECKUM CBOMCTBAaM, COCTaB KOTOPBIX
OTJIMYAETCs APYT OT Apyra Ha OJIHY WM HeckoJsibko rpynn CHy.

I'omosiornyeckuii psigy —3TO TOMOJIOTH, PACHOJIOKEHHBIE B MOPSAJKE BO3pacCTaHUS UX
OTHOCHUTEJIBHON MOJIEKYJIIPHON MacCCBhl,

15.130mepbl — 3TO BellecTBa, UMEIOIINE OJAMHAKOBBIN COCTaB M MOJIEKYJISIPHYIO Maccy,
HO pa3Hble (U3MYECKUEe W XUMHUYECKHE CBOMCTBAa. Pa3nmmuus B CBOWCTBaX H30MEpPOB
00yCJIOBJICHBI Pa3IUUUsAMH B UX XMMHUYECKOM HWIJIM MPOCTPAHCTBEHHOM CTpPOCHHMU. B cBsizm ¢
3TUM pa3nyaroT BUIbI H30MEPHUH:

1. CtpykTypHas uzomepusi.

2. Kondopmarmonnas n3omepus.

3. 'eomeTpuyeckas H30Mepusl.

4. OnTuueckas U30Mepus.

16.1lpaBuia cocTaBjieHUs] HA3BaAaHUW 10 CHCTEeMATHYECKOH MeKIYHAPOIHOM
HoMmeHnkJatype MIOITAK
B ocnoBe mnpaBun HomeHknarypbl WIOIIAK nexar npuHLMIIBI 3aMeCTHTEIbLHOM

HOMEHKJIATYPBI.



1. OcHOBYy Ha3BaHMs COCIWHEHHS COCTaBIISICT KOPEHb CJIOBAa, O0O0O3HAYAIONTUI
peenbHBIA YTTIEBOJOPO] C TEM K€ YMCIIOM aTOMOB, YTO U TJIaBHAs Lenb (mMem- ,9m- , npon- ,
oym- , nenm- , 2eKc- v T.11.).

2. K xopHI0 100aBIsIOT CydPUKC, XapaKTepU3YIOLUIHA CTETIEHb HACHIIIEHHOCTH:

-aH (IIpeeIbHBIN, HET KPAaTHBIX CBS3EH);

-eH (TTpu HAJTMYUU TBOWHOM CBSI3H);

-UH (TIpU HAJTUIUHU TPOHHOU CBSI3H).

Ecnm xpaTHBIX CBsI3ell HECKOIBKO, TO B cyhduKce yKa3pIBaeTCs YUCIO TaKUX CBs3eH ( -
JMeH, TPHEH U T.1.), a mocie cyddukca o0s3aTEIBHO YKa3bIBaeTCS HHU(PpPaMH TIOJ0KCHHUE
KpaTHOM CBSA3U, HAIIPUMED:

CH; -CH, -CH=CH, O0yren-1

CH; -CH=CH-CH3; OyreH-2

CH, =CH-CH=CH, ©0yranuen-1,3

3. Hanee B cydpduxc BBIHOCHUTCS Ha3BaHUE camoii crapmei
XapaKTepUCTHYeCKOH I'PYNNbI B MOJIEKYJIE C YKa3aHHEM €€ MOJI0KeHUs upou.

4. Tlpoume 3aMecTHTENXM O0O03HAYAIOTCA C TOMOIIBIO MPHUCTABOK B aji)aBUTHOM
nopsake. [lomoxxeHune 3amecTuTeneil ykaspiBaeTcs nu@pod mepea MpUCTaBKOM, Hampumep: 3-
MeTWI, 2-xJ0p. Ecnu B Monekyne uMeeTcss HECKOJIbKO OJUHAKOBBIX 3aMECTHUTENICH, TO Tepen
HA3BaHMEM OJTOW TPYNIBI CJIOBOM YKa3bIBAaeTCS HMX KOJMYECTBO (HAmpuMmep, TMMeTHJI-
, TPHXJIOP- U T.11.).

5. Bce mudpbl B Ha3BaHMAX MOJEKYJ OTAEISAIOTCS OT CIIOB AepMCOM, a JApPYyr OT
Ipyra 3ansiTbIMH.

6. [IlpoBomar Hymepamuioo TJABHOW YIJIEPOAHOW I€MM Tak, 4YTOOBI —cTapiias
XapaKTepuCTUUecKasl rpyIia uMesia HAMMEHbIIUN TOPSAIKOBBIN HOMED.

17.Ankanbl — yrieBoJOpO/IbI, COCTaB KOTOPBIX BhIpaxkaercs oomeil popmynoit CnHayio

Bce atombl yriepoga B MOJIEKYJIaX ajJKaHOB HaXOASTCSA B COCTOSIHUM —THOpHIU3ALMU U
CBSI3aHbI TOJIBKO OJUHAPHBIMU CBSI3IMU. AJIKaHbl UMEIOT TETPA3IpUUECKOE CTPOCHHUE.

Jld ankaHOB XapaKTEpHA U30MEPHUs YIIEPOJHOTO CKENeTa.

Ilo Mepe yBenuyeHHs 4UClIa aTOMOB YIUVIEPOAA B MOJIEKYJIE TEMIIEPATYpPHI IUIABJICHUS U
KHIICHUS aJIKaHOB MOHOTOHHO MOBBIIIAIOTCS. AJIKaHBI JIErde BOABI U HE PACTBOPSIIOTCS B HEU.

AJIKaHbl OTHOCATCA K HACHIWEHHbIM, WU TIPEAEIbHBIM, YIJIEBOJOPOAaM, TaK KaK B HX
MOJIEKYJIax BCE CBOOOJIHbIE BaJIECHTHOCTH aTOMOB YIJIepOJia MOJTHOCTHIO «HACHIIIEHBI» aTOMaMu
BOZIOpPOAA.

[Ipocreiimmii mpeacTaBUTENb TOMOJIOTHYECKOTO Psifa AIKAHOB — METaH .

Hauunas ¢ 4yeTBEpTOoro useHa psja, y ajlKaHOB IOSABIIAIOTCA U30Mepbl. [l aJkaHOB
XapakTepHa U30MEpUs YIIEPOJHOTO CKEJETa.

C pocrom unciaa aroMoOB YIJIepoja KOJIMYECTBO HM30MEPOB DPE3KO BO3pACTaeT:
IIEHTaH MMEET Mu30Mepa, TeKCaH —, TeNTaH —, OKTaH —, HOHaH —, JUKO3aH —

n3oMepoB. Kaxaplil alkaH UMeeT €IMHCTBEHHBIM MU30Mep C HEpa3BETBIEHHBIM (HOPMaJIbHBIM)

YTJIEPOJIHBIM CKEJIETOM.

18.AnKeHBI — HENpeAeNbHbIE YIIIEBOJOPO/IbI, B MOJIEKYIaX KOTOPBIX COAEPKUTCS OJHA
JIBOMHAs CBsI3b MEXKAY aroMaMu yriiepoaa. Obmas gpopmyna ankeno CpHap.

ATOMBI yriepoaa B MOJEKYJaX aJKeHOB, CO€AMHEHHbIC IBOMHOMN CBSI3bI0, HAXOJATCS B
COCTOSIHUY —THOpUIN3AMH. ATOM YIJIEpOoa B COCTOSIHUM —THOpHIM3ALUN 00pa3yeT Tpu — H
OJIHY —CBSI3b, KOTOpasi MNEPIEeHIUKYISIpHA IUIOCKOCTH —CBSI3€H; CBSA3b IPEACTaBIsSET COoOOM
COUYETaHHE — U —CBSI3H



JUis anKeHOB XapaKTEpHbI CTPYKTYpHasi M30MEpHsl YIJIEPOJHOTO CKEJETa U IMOJIOKEHHUS
JBOMHON CBSI3M, MPOCTPAHCTBEHHAS YUC- U MPAHC-U30MEPHUST U MEXKKJIaccoBass U30MEpUs —
AJIIKEHBIN30MEPHBILMKIIOATIKAHAM.

TemmnepaTypsl MIaBlIeHUs U KUIEHUS aJIKEHOB YBEIMYUBAIOTCA C POCTOM YHCIIa aTOMOB
yIJIeposa B UX MOJIEKYJIax.

19 AnkuHBI — HENpeaeNbHbBIE YIIIEBOJOPOIbI, B MOJIEKYJIaX KOTOPHIX COAEPIKUTCS OAHA
TpoMHas CBsA3b MEXKAYy aToMaMu yriepoaa. Obmas popmyna ankuaoB CnHypo.

ATOMBI yriilepoJia B MOJIEKYJIaX aJIKeHAX, COEIMHEHHBIE TPONHON CBS3bI0, HAXOISATCS B —
THOPUIHOM COCTOSTHUU. ATOM yriiepojia B —TUOPHUIHOM COCTOSIHUM 00pa3yeT JIBe —CBSI3U U JIBE —
CBS3M, KOTOpBbIE pAclOJOXKEHbl B JBYX IEPHEHAMKYJSIPHBIX IUIOCKOCTSX; TpOWHAas
CBSI3b IPEACTaBISET COOON coueTaHHe OJHON — U IBYX —CBA3CH.

JUis anKWHOB XapaKTEepHbI CTPYKTYPHAsE U30MEPUS YIJIEPOAHOIO CKEJeTa U MOJIOKEHHUS
TPOMHOM CBSI3U, TAK)KE€ MEXKKJIAcCOBas M30MEpHsl; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
AJIKUHBI HE 00pa3yIoT.

20. OOmas (opmyna TOMOJOTHYECKOTO psifa MPEIebHBIX OJHOATOMHBIX CIMPTOB —
CnH2n+1OH. B 3aBUCMMOCTH OT TOTO, MMPHU KAKOM YIJIEPOJHOM aTOME HAXOJIUTCS TUAPOKCUIIbHAS
rpynmna, pasnu4aior cnupTsl nepsuuHble (RCH>-OH), Bropuunbsie (R,CH-OH) u Tpernunbie
(R3;C-OH).

M30omepust 0THOATOMHBIX CHUPTOB CBA3aHa CO CTPOCHHUEM YIJIEPOJHOTO CKEJeTa
(manmpumep, OyTaHOI-2 W 2-METWINPONaHOJ-2) U ¢ mojioxkeHueMm rpynmnbsl OH (mpomanon-1 u
IIPOINAHOJI-2).

HomenkJiatypa.

HaszBanus criuptoB oOpa3yror, 100aBisisi OKOHYaHHE -0J1 K Ha3BaHHUIO YTJIEBOJOpOJa C
caMOU JUIMHHOM yTJIepOAHOM LIEMbI0, BKIIOYAIOIIEH THAPOKCUIIbHYIO Tpynimy. Hymepamuto nenu
HAYMHAIOT C TOTO Kpas, OJMKe K KOTOPOMY pacroyiokeHa TMJIpoKCuiIbHas rpymnmna. Kpome toro,
HIMPOKO PpAcCHpOCTpaHEHA 3aMEeCTUTeNIbHAas HOMEHKJIAaTypa, MO0 KOTOpOH Ha3BaHWE CIUpTa
IPOM3BOJUTCS OT COOTBETCTBYIOLIETO YIJIEBOJOPOJHOTO pajauKaia C J00aBJIEHHEM, CIIOBa
"cimpt", Hanpumep: C;HsOH — 3TriioBsiid ciupr.

Crpoenne:

Monekynbl COUPTOB HUMEIOT YIJioBoe cTpoeHue. Yroil R-O-H B Monekyne meraHona
paBeH 108,5°. Atom KHMCJIOPOJIa TUAPOKCHIIBHOM TPYIIIIBI HAXOAUTCS B Sp3-FI/I6pI/I,Z[I/13aI_[I/II/I.

Mony4yenne.

1. Camprii 00muii cioco6 Moay4eHus: COUPTOB, UMEIOIIUNA MPOMBIIICHHOE 3HAYEHUE, —
ruapaTalnys ajkeHoB. Peakuus WIOET Npu NPOMYCKAaHUM ajKeHa C IMapaMd BOJbI HaJ
($ochOPHOKUCIIBIM KAaTATN3aTOPOM:

H3;PO4
CH2=CH2 + H2O — CH3—CH2—OH.
N3 »sruneHa mnosydaeTcs ATWIOBBIM CHOUPT, W3 NPONEHA — HW30MPOINUIIOBBIN.

[Ipucoenrnenue BoAbI UIET MO IMpaBuily MapKOBHUKOBA, MOATOMY M3 NEPBUUYHBIX CIIUPTOB IO
JTAaHHOW pEeaKIUH MOKHO MOJYYUTh TOJBKO 3TUIIOBBIN CITUPT.

2. lpyroii obumuii cnoco® MOIXy4eHUs CIUPTOB — TUAPOIU3 ATKWITAIOTEHUIOB IOJ
JICUCTBMEM BOJHBIX PACTBOPOB ILIETOYECH:

R—Br + NaOH — R—OH + NaBr.

[To aTOM peakiuu MOXKHO MOJTy4YaTh MEPBUYHBIE, BTOPUYHBIE U TPETUYHBIE CIIUPTHI.

3. BoccranoBnenue KapOOHHIBHBIX coeAMHEHUW. [Ipu BOCCTAHOBIICHWUU abACTHIIOB
00pa3yroTcsi IEPBUYHBIN CITUPTHI, TP BOCCTAHOBJIICHHH KETOHOB — BTOPUYHBIC:

R—CH=0 + H, - R—CH,—OH, (1)

R—CO—R'+ H; — R—CH(OH) —R". (2)

Peakuuro npoBogAT, nmponyckas cMech MapoB albAeruja WM KETOHA W BOJOpOAA Hal
HUKEJIEBBIM KaTaJInu3aTOPOM.



4. JleticTBue peakTUBOB I puHBspa Ha KAPOOHMIIbHBIE COSAMHEHUSI.

5. DTaHOJ MONYYarOT IPU CITUPTOBOM OPOIKEHUH TIIFOKO3HI:

C6H1206 — 2C2H5OH + 2C02T

XHMMHYEeCKHE CBOMCTBA CIIUPTOB ONPEIEIAIOTCS NPUCYTCTBUEM B HX MOJIEKYJax
runpokcmibHOi rpynmsl OH. Ceszu C-O u O-H cuinbHO HOJSPHBI U CIIOCOOHBI K Pa3phIBY.
PaznuyaroT 1Ba OCHOBHBIX THITA PEAKIIMK CIIUPTOB ¢ yuyacTueM (pyHKImoHabpHOM rpymmsl -OH:

1) Peakuuu c¢ paspeiBom cBsizu O-H: a) B3aumMopeiicTBME CHUPTOB C IIEJIOYHBIMU U
IIEJIOYHO3EMETPHBIMI  METAJJIAaMU C 00pa30BaHHWEM aJIKOTOJATOB; O) peakIuu CHUPTOB C
OPTaHMYECKUMHU ¥ MHUHEPATbHBIMU KHCIOTAMH C OOpa30BaHHEM CIOXHBIX J(PHUPOB; B)
OKHUCJICHHE CIHMPTOB IMOJ ACHCTBHEM AMXpPOMaTa WU MepMaHraHaTa Kajiusg A0 KapOOHHMIIbHBIX
coegquHeHnil. CKOpOCTh peaklMii, IpU KOTOPBIX pa3pbiBaeTcs cBA3b O-H, ymeHsbIaercs B psaay:
NEPBUYHBIE CIIUPTHI > BTOPUYHBIE > TPETUYHBIE.

2) Peakuum compoBoxaaromuecs paspbiBoM cBszu  C-O: a) karandthyeckas
JIeruaparanus ¢ o0pa3oBaHHEM AJIKEHOB (BHYTPUMOJIEKYISIpHAs AETUApATAIMSA) WM MPOCTHIX
a¢hupoB (MEKMONEKYIApHAs aeruaparanus): 0) 3amerienue rpymnmsl -OH rajoreHomM, Harpumep
MpU JEHCTBUM TAJOTEHOBOAOPOJOB C 00pa3oBaHHEM aJIKUITAIOreHUA0B. CKOPOCTh pEeakIvid,
MpU KOTOPBIX paspbiBaeTcs cBsizb C-O, yMeHbLIAETCS B PAAY: TPETUUHBIE CIUPTHI > BTOPUYHbBIC
> nepBuuHble. CIUPTHI SBIAIOTCS aM()OTEPHBIMU COEAMHEHUSIMH.

4.3 UnauBuAya bHBIH POEKT

3amaHus A CTYACHTOB BBIJIAIOTCS TOCIEAYIOIINM TeMaM:
1. Xumus kanus u HaTpus
2. Xumus cepbl
3. Xwumwus a3ora
4. Xwumus yriiepoja
5. Xwumusa pocdopa
6. XuMus Maprasia
7. XuMUA KUCIOPOa
8. Xwumus xjaopa
9. XuMmus KpeMHUS
10. Xumus xenesa
11. Xumus 3010Ta
12. Xumus cepedpa
13. XuMusa Kanenus
14. XumMus aaroMHHHAS
15. Xumug vona

B nawane cemecTtpa CTylIeHTaM BbIJIA€TCS 3aJaHUE B BUJIE TEMbl HWHIAWBHAYaJIbHO, B
KOHIIE CEMeCTpa CTYACHT MPEIOCTaBIISAET AOKIA], pedepar U Mpe3eHTallrs Ha BRIOPAHHYIO TEMY.

Kputepun onieHK# 10NycKa MHAUBHUAYAJIbHOTO POEKTA K 3alIUTe

KauecTBeHHas o1leHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yIbTaToB

OTBeThl Ha BOIPOCHI JJaHbI B IOJTHOM 00beMe, BHICKA3bIBaHUS
CBA3HBIE W JIOTMYHbBIE, HCIIOJb30BAHA HayyHas JIEKCHUKA,
npuBeaeHbl npumepbl. [IpencraBnen pedepar, Aokiang U Jonyex
MPE3CHTALIHS

Hayunas iekcuka He UCI0JIb30BaHa, IPUMEPHI HE MPUBEICHBI.




OTBeThl Ha BOMPOCHI OTCYTCTBYIOT. Kakoil-mubo 3JIeMEHT He

Henonymen
MIPEJICTABIICH B pE3yJIbTaTE CEMECTpa

Kpurepun onieHKH 0TBETOB 10 MHANBHAYAJIbHOMY NPOEKTY

KauecTBeHHas o1leHKa
Kpurepun 00pa3oBaTEeNbHBIX
pe3yIbTaToB

OTBeTHl Ha BOIPOCHI JaHbl B TIOJTHOM 00beMe, BHICKA3bIBaHUS
CBA3HBIE W JIOTMYHBIE, HCIIOJb30BAHA HayyHas JIEKCHKA, OTnuuHO
MIPUBE/ICHBI IPUMEPBI.

Bompoc packpblT HE B TOJIHOM OO0BEME, BBICKA3bIBAHUS B
OCHOBHOM CBSI3HBIE U JIOTMYHBIE, HCIIOJb30BAaHA HayyHas

Xopowo

JEKCUKa, MpuUBEAEHBbl MnpuMmepbl. OTBETHI Ha  BONPOCHI
CUTHAJIM3HUPYIOT O HAJIMYHUHU IPOOIEeMbl B TOHUMAHUH TEMBI.
OTBeTpl Ha BONPOCHI B 3HAYUTEIBHOW CTENEHU 3aBUCAT OT
IOMOIIM CO CTOPOHBI IpPENnoJaBaTes. Beicka3biBanus

Y 10BIETBOPUTEIILHO
HECBSI3HbIE U HelornuHele. Hay4yHas 1ekcuka He MCIIONIb30BaHa,
IPUMEPBI HE IPUBECHBI.
OTBeTHI Ha BONIPOCH! OTCYTCTBYIOT. HeynoBnerBopurensHo

5 «3apaHus OTKPHITOrO M 3aKPBITOr0 THIA JJIA IPOBEPKH OCTATOYHBIX 3HAHUIN»
TecTsl

Tun 3agaHuii: 3aKpbITHINA

Bapuanr 3aganus 1.

YTo Ha3bIBaCTCI XMMHMYECKUM DJIEMEHTOM. ..

1. CeMmelcTBO pa3HOPOAHBIX ATOMOB.

2. Bug aToMOB ¢ OJIMHAKOBBIM MOJIOKUTEIBHBIM 3apsIOM SAPA.

3. COBOKYITHOCTb aTOMOB M MOJIEKYJI, B3AThIX B CTEXHOMETPUYECKOM COOTHOIICHUHU.
4. Ywucno yacTHIl, COAEPKAIMINUXCS B OJHOM IpaMMe JIF0OOTO BEIIECTRA.
[IpaBunbHbIN OTBET: 2

Tum 3anaHuii: 3aKpBITHINA

Bapuant 3aganus 2.

ITpu xakoMm m3 11apeii B Poccuu mosiBMJIach IepBasi anTeka. ..
1. Iletp 1

2. bopuc I'ogyHoB

3. Enuzagera IleTpoBHa

4. UBan ['po3HbIit

[IpaBuibHBIN OTBET: 4

Tun 3a7anuii: 3aKpbITHINA

Bapuanr 3aganus 3.

VKaKHTE IOPSIOK PACIIONOKEHHS DIEMEHTOB C HIEKTPOHHOM KOHbUTypalmeii atoma - 4s
4p°No IIOATpPYIITe CBEPXY BHU3 (cornacHo Tabmuie MeHeneesa)...




1. Oopom
2. XJI0p
3. ¢bTop
4. non

[IpaBunbublit oTBeT: 3,2,1,4

Tun 3agaHuii: 3aKpbITHINA

BapuanT 3ananus 4.

ABTOpPOM 3aKOHA COXPAHEHHMS MAacCChl BEIICCTB SBIIETC. ..
1. ABoraapo

2. MenneneeB

3. JlomoHOCOB

4.Tecc

[IpaBunbHbIN OTBET:3

Tum 3agaHuii: 3aKpbITHINA

Bapuant 3aganus 5.

PacmoiiokuTe npeacTaBlIeHHbIE COETUHEHNS 10 MEPE YOBIBAHUS KOJIMYECTBA aTOMOB YIIEPOIa B
COCTaBE BEIIIECTRA...

1. Ilentan

2. I'excan

3. MeTan

4. OxTan

[IpaBunbubiit oTBET:4,2,1,3

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3ananus 6.

Cwmemtammm 300r pacTBOpa MOYEBHHEI ¢ MaccoBoi stoieit 20% m 500r pacTBopa 3TOM JKE COIH C
MaccoBor gonen 40%. PaccunTaliTe MacCOBYIO JIOJIIO COJIM B ITIOJY4EHHOM PAacTBOPE...
[IpaBUIBHBIN OTBET:

o= (300* 0,2 + 500*0,4)/(300+500) =0,325 (32,5%)

Tum 3anaHnii: OTKPBITHIN

BapuanTt 3aganus 7.

CBoJiCTBa DIIEMEHTOB, 4 HOTOMY U CBOICTBA 00pa3yeMbIX MMHU IIPOCTBIX M CIOKHBIX TEI, CTOSAT B
IIEPUOJIMYSCKON 3aBUCMMOCTH OT MX aTOMHOTO Beca — 3aKOH — IEPHOJNYCCKUN 3aKOH.

ABTOD .

[IpaBunbHbIl oTBeT: .M. Menaenees.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3ananus 8.

Kakoii U3 31€eMEHTOB IEPUOANYECKON CUCTEMBI ABJIAETCS CAMBIM CHIIBHBIM BOCCTAHOBHUTEIIEM. .
[IpaBUIIBHBIN OTBET: JIUTHUI

Tumn 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 9.

[Ipu peruaparaliuu BTOPUYHBIX M TPETUYHBIX CHOUPTOB M OPH JCTUAPOTraJOreHUPOBAHUU
BTOPUYHBIX W TPETUYHBIX TAJIOT€HUJIOB BOJIOPO/I OTHICIISIETCS] IPEUMYIIIECTBEHHO OT HAaMEHEe
TUJIPOTEHU3UPOBAHHOIO aTOMa YIJIepo/ia — 3TO MPaBUio.........

[IpaBunbHbIN OTBET: 3aiilieBa.




Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 10.

IIpy npHCOCAMHEHNN NPOTOHHBIX KHMCIOT M BOJABI K HECMMMETPHUYHBIM aJIKCHAM W aJKUHAM
aTOM BOJIOPOJIa IPHCOEIMHACTC K Hambosiee THAPOTreHU3MPOBAHHOMY aTOMY YIJepojia — 3TO
IPABUIIO. .......

IIpaBunbHbIN 0OTBET: MOPKOBHUKOBA.

Tum 3agaHnii: OTKPBITHIN

BapuanTt 3amanus 11.

Jana peakius: 3CH,=CH,+2KMnO4+4H,0=3CH,0OH - CH,OH+2MnO,+2KOH
ABTOpPOM JaHHOU peaKIINH SIBJISICTCS. . ...

IIpaBUIIBHBIN OTBET:

Baruep.

Tun 3a7aHuii: OTKPBITHIN
Bapuanr 3aganus 12.

e O
H,C-C +2[Ag(NH3)g]OH — H;C-C +2Ag| +3NH; + H,O
Jlana peaxims : H ONH,

Hanwuimuyre Ha3zBaHWe peakluu
IIpaBUIIBHBIN OTBET:

Peakmus «CepebpsiHOro 3epkanay

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 13.

Kakoil Tun rubpuan3anuy XapakTepeH A TPEThEero BaJICHTHOIO COCTOSIHUS YIAEPOa. ..
[IpaBuibHBIN OTBeT:sp3 — rudpuau3anys.

Tun 3agaHuii: OTKPBITHIN

BapuanT 3aganus 14.

K kakoMy Ty ruapoiansa opuHauiexkut coisAlCls:

IIpaBUIIBHBIN OTBET:

Conp 06pazoBaHa cl1adbIM OCHOBAaHUEM U CUJILHON KUCIOTOW — THIPOJIN3 110 KATHOHY.

Tun 3a7aHuii: OTKPBITHIN

Bapuanr 3aganus 15.

K xakoMy THIY THAPOJIN3a OPpUHAUISKUT coiabNa,COs:

IIpaBUIIBHBIN OTBET:

Conp 00pazoBaHa CHJIBHBIM OCHOBAHHE M CJIA00M KHUCIOTON — TUAPOJIU3 110 aHUOHY.

Tun 3anaHnii: OTKPBITHIN

BapuanTt 3amanus 16.

NOZFPin'F. ... .=NO+K2HPO{|‘. ceee

Onpenennure OKUCINUTEIb U BOCCTAHOBUTEIb
IIpaBUIIBHBIN OTBET:

A30T — okucauTeNnb, Hochop — BOCCTAHOBUTEb.




Tum 3anaHuii: OTKPBITHIN

BapuanTt 3amanus 17.

NO+KCIO+....=KNO3+KCl+.....Onpenenure OKUCIUTENb U BOCCTAHOBUTEIIb.
[IpaBUIBHBIN OTBET:

XJ10p - OKUCIUTEINb, a30T — BOCCTAHOBUTEIIb.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 18.

Mounekyna ajlkaHa coOASPKUT 8 aToMOB Bogopoaa. MonspHas Macca ajgkaHa paBHA...
[IpaBunbHbIl 0TBET: 44

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 19.

Pacnonioxkurte mpesicTaBieHHbIE COSMHEHHS 110 Mepe YObIBaHUS KOJIMYECTBA aTOMOB YIJIepoJia B
cocrase BeniectBa ¥ HazoBUTe ux: CHy, CsHi», CeHi4, CgHis.

[TpaBunbHbIi 0oTBeT: OKTaHl ekcan [lenTanMeTaH.

Tum 3a7aHnii: OTKPBITHIN

Bapuant 3amanus 20.

Kakoii u3 5J1eMCHTOB IEPUOIMICCKON CUCTEMBI SIBISCTCSA CAMBIM CUJILHBIM OKHCIUTCIIEM. ..
[IpaBunbHEII OTBET: HTOP
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