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1.001mme moJ10KeHu s

KoHTpoNbHO-OIICHOUHBIE  CpeACTBAa TMpEAHA3HAYEHBI JUII  KOHTPOJS M OILCHKH

00pa30oBaTeNbHBIX  JOCTIDKEHHH  OOYYalolMXcs, OCBOMBIIUX

C00.02.02 Xumus.

@OHJ OLEHOYHBIX CpPEACTB BKIIOUAET KOHTPOJIBHO-OLIEHOYHBIE
IIPOBEJICHUS TEKYLIET0 KOHTPOJIA U IPOMEXKYTOUHOM aTTecTanuu B hopme sK3aMeHa.

Texkymmii KOHTpPOJIb YCIIEBa€MOCTH NPOBOJUTCA B TEYeHHE cemecTpa B (opme
NEPUOANYECKOr0 BHIOOPOYHOIO YCTHOTO OIMpOca MO MPOWAEHHBIM pa3iesiaM M KOHTPOJs 3a
BBITIOJTHEHUEM 33/IaHUi Ha TAOOPATOPHBIX U MPAKTHYECKHUX 3aHATHUSX.

nporpamMmMy  JUCHUTIIIMHBI

cpeacTea IS

2. Pe3yabTaThl 0CBOEHHS M CHUILIHHBI, MOAJIEKAIIHE TTPOBEpPKe

[IMHKA W  QIIOMHHWSA); TOJATBEPXKAATh  XapaKTCPHBIC
XUMUYECKHE  CBOMCTBAa  BEILIECTB  COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMH W 3allUCSIMH  YPaBHEHHH XWUMHUYECKHX|
[peakiuii;

3) KJIaCCU(HUIIMPOBATH HEOpTraHUYECKUE u
OpraHWYecKHe  BEIIeCTBA W XHMHYECKHEe  peakluH,
CaMOCTOSITETHHO BBIOMpAaTh OCHOBAHWSA W KPUTEPHUH IUIf
KIacCU(UKAIMN ~ M3y4aeMbIX  XMUMHUYECKUX  OOBEKTOB;
XapaKTepu30BaTh COCTaB W BaKHEWIIIME CBOMCTBA BEIIECTB,
[MpUHAUIeKAIMAX K ONpeAeNieHHBIM KjlaccaM W TpyInam
COCIUHCHMI (TPOCThIC BEIECTBA, OKCHUJBI, THIPOKCHUIBI,
COJIU; YTIICBOJOPOJIbI, MPOCThIC 3(PHUPBI, CHUPTHI, (EHOIEI,
QIbJIETUIBI, KETOHBI, KapOOHOBBIE KHCIOTBI, CIIOKHBIE
POUPHL, KHUPBI, YTICBOABI, aMUHBI, AMUHOKHCIIOTBI, OCIKN);

Pe3yabTarbl 00yueHus OcHOBHBIE dopma
(ymeHus1, 3HAHMS, 001MEe KOMIIETEHIIUM) MOKa3aTe KOHTPOJISI
OLICHKH OLlCHUBAHUSA
pe3yabTaroB

1) BBIBIATH XapaKTepHbIE TPU3HAKA U B3aUMOCBS3b| - poBEJICHUE |-
M3yYeHHBIX  MOHSTUH, NPUMEHATh  COOTBETCTBYIOIINE| XyMHUYECKUX [Tepronuueckuii
MOHATHS ~ [PH  ONMCAHWM  CTPOCHMS M CBOWCTB| peaxrimii 10 [yCTHBIIT OIpoc
HEOPTaHMMECKNX M OPraHMMeCKhX — BEWECTB M HX| nonyyenpio u |- HaGmonenue u
[IpeBpaIeHnd; BBIABIATH B3aMMOCBS3h XMMHUYECKUX 3HAHHM HPHMEHEHHIO N a—
C TOHSATHAMU W TPEJCTABICHUSAMH JAPYTUX TPEAMETOB IS
Gollee OCO3HAHHOTO MOHMMAHWS M OOBSCHeHWs cymmocTH| P ArHTCCKHX n pabot Ha

VI

MaTepHaIbHOrO CAMHCTBA MHpPA; HCIIONB30BaTh cucTeMHple| |ooPT AHIICCKUX p1a00paTOPHBIX 1
XMMHUYECKHMe 3HAHHS i OOBACHEHMS M MporHo3upopanus| BEIICCTB; [IPAaKTHICCKUX
SIBJICHMIA, IMEIOIIX €CTECTBEHHOHAYYHYIO IPUPO/LY; - pacdacT PBaHATHAX

2)  HCIONBb30BaTh HAMMCHOBAHMA  XMMMueckux| KOHIIEHTPAIWid — Konrposn
COCTMHEHUH MEXAYHApOJHOTO COI03a TEOPETHUYECKOW | BEIIECTB CaMOCTOSITEIbHO
NpUKIAJHOH XMMHMHM M TPHMBHAIIBHBIC HA3BaHUA BELIECTB, pa3IUYHBIMHU ii pabOTHI
OTHOCSIMXCA K W3YyYEHHBIM KJlaccaM OpPraHWYeCKUX Wl MeTONaMH; |
HEOPTaHWYECKUX COCMHEHHH; HMCIOJIB30BaTh XUMHUYCCKYIO| _apamm3 Tl depenimas
CUMBOJIUKY JJISl COCTaBJIeHHS (OPMYJ HEOPraHUYECKUX SKCTIEPUMEHTANBHB!  [HBIH 3aueT
BEIICCTB, MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, X IaHHBIX H WX
COKpAIllEHHBIX W  CKEJeTHBIX) (OpMyn OpraHUYECKUX pacuer s
BEIICCTB, COCTaBIATh YPAaBHEHUS XUMHUYCCKUX PEaKIMd M|
[PACKPBIBATH ux CYIIHOCTB: okuciuTenpHo- COOTBETCTBIHN ¢
BOCCTAHOBHTENBHEIX PEAKIMi IIOCPeCTBOM cocTaBieHus| SAAAHHUCM,
PICKTPOHHOTO OajlaHca JTHX pPeakiuii; peakuuii wmoxHoro| ~BJIAICHHE
O0OMeHa IMyTEM COCTABICHUS UX MOJHBIX U COKpAIECHHBIX TEXHMKOH paboThI C
MOHHBIX  ypaBHEHUM; peakluuil TUApodau3a, peakiuui| XUMHYECKUM
KOMILIEKCO00pa30BaHus (Ha IPUMEPE TUIPOKCOKOMIUIEKCOB| 00OPYIOBAHHEM.




[MPUMEHATh 3HAHHUS O COCTaBE M CBOWCTBaxX BEIIECTB JUIf]
PKCIIEPUMEHTAIBHON  MPOBEPKH THUIOTE3 OTHOCHUTENHHO
3AKOHOMEpPHOCTEW MPOTEKaHUS XHUMHUYECKUX peakiuil u
[MPOTHO3UPOBAHUS BO3MOKHOCTEH X OCYIIECTBICHUS;

4)chopMHUPOBAHHOCTh YMEHUH TOATBEPXKIATh HA
KOHKPETHBIX MTPUMEpax XapakTep 3aBUCHMOCTH PEaKIIMOHHOM
CIIOCOOHOCTH OPraHUYECKUX COCIUHCHHU OT KPATHOCTH H
Tuna KoBasieHTHOH cBsizu (" " m ""), B3aUMHOTO BIMSHUS
ATOMOB W TPYNII aTOMOB B MOJIEKYJNax; a Takke OT
O0COOCHHOCTEW  peanm3allid  Pa3UYHbIX  MEXaHH3MOB
[MPOTEKaHUS PEaKIINH;

5) XapakTepu30oBaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
(B OCHOBHOM H BO30OYXICHHOM COCTOSIHMHM) W WOHOB
XUMUYECKUX dneMeHToB | - 4 mepuomoB Illepuoamueckoii
cuctemsl J[.1. MeHneneeBa u MX BaJICHTHBIC BO3MOXHOCTH,
crons3ys mousatus "s", "p", "d-snekTpoHHBIE" OpOUTAIH,
DHEPIeTHUYECKUE  YPOBHHU; OOBSICHATH 3aKOHOMEPHOCTH|
M3MEHCHUS! CBOMCTB XMMHUYECKHX AJICMEHTOB M 00pa3yeMbIX|
MU COEIMHEHUH TI0 IeproiaM U TPpyIIam;

6)BiTaleHe CUCTEMOW 3HAHWH O METOAAaX HAydJHOTO|
[MO3HAHWSI ~ SBJICHUH  TPUPOABI,  KCIOJIB3YEMBIX B
ECTECTBEHHBIX HAyKaX W YMEHHSIMH IPUMEHSTh STH 3HAHUA
[pH HKCIEPUMEHTAIIFHOM HCCIIEZIOBAHUU BEIECTB W JJIf]
OOBSICHCHHS XWMHYECKUX SIBJICHHHA, HWMCIOIIUX MECTO B
[PUPOJIC TMPAKTHYECKOW JIEATEIILHOCTA 4YEJIOBEKa U B
TOBCCIHEBHOM YKH3HU,

7) IPOBOJUTH PacUEThl IO XUMUUECKUM (popMyiaM u
YpaBHCHUSM XUMHUYECKHX pEaKIUid ¢ HUCIOIh30BAHUEM
(bm3udecKkuX BETWMYMH (Macchl, 00beMa Tra3oB, KOJIMYECTBA
BEIIECTBA), XapAKTEPU3YIOMINX BEIIECTBA C KOJIHMYECTBECHHOM|
CTOPOHBI: PACUEThI MO HAXOXKJICHUI0 XUMHUYECKON (HOpMYIIBI
BEIIIECTBA; pacueThl Macchl (00beMa, KOJIMUSCTBA BEIIECCTBA)
[MPOIYKTa PEaKINH, €CIH OAHO U3 UCXOIHBIX BEIECTB JIaHO B
BUJEC pacTBOpa C  ONpEJCIICHHOW MaccoBOH  JoJiei|
[PACTBOPCHHOTO BEIIECTBA WM JIaHO B W30BITKE (MMeeT|
[IPUMECH); pacdyeThl MacCOBOM MM OOBEMHOMN MTOJIM BBIXOJA
[POJIYKTa PEaklM; pacueThl TEIIOBOTO d(PPeKTa peakiui,
00BEMHBIX OTHOIICHUH Ta30B;

8) MpOTHO3MPOBAThH, AaHAIM3UPOBATH M OIICHUBATH C|
[MO3UIMI  JKOJIOTHYECKOW  OE30MacHOCTH  TIOCIENCTBUS]
OBITOBOH M TIPOU3BOJICTBEHHOW JEATCIHHOCTH YEIIOBEKa,
CBSA3aHHOW C TiepepabOTKOW  BEIIECTB; HCIOJIh30BATh
[MOJTydeHHbIE 3HAHWS I MPUHATHA TPAMOTHBIX peIIeHUH|
MpOo0JIeM B CUTYAIIHsIX, CBSI3aHHBIX C XUMUEH;

9)chopMHUPOBAaHHOCTE ~ YMEHUH  CaMOCTOSTEIHHO
[UIAHUPOBATh W TPOBOIUTH XWMHYECKHHA OKCIEPHUMEHT|
(momy4yeHne W M3y4YeHHE CBOWCTB HEOPTraHMYECKUX W
OpPTaHHYECKUX BEIICCTB, KaueCTBCHHEBIC peakuy]
yTIIEBOIOPOIOB Pa3IMIHBIX KJIACCOB u
KICIIOPOJICOMICPKAIINX OPTaHMYECKUX BEIIECTB, PEIICHUE]
PKCIIEPUMEHTAIBHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHUMYECKUX M OPTaHHMYECKUX BEIIECTB) C COONIOICHUEM|
MpaBui  Oe30macHOro  OOpalleHHss C  BEHIECTBAMH U
mabopaTopHbIM  000pyHOBaHUEM, (OPMYIMPOBATH 1IN
VICCIICIOBAHUS, TPEJOCTABIATh B  Pa3IUYHONH  opme]
[pe3ymbTaThl SKCIIEPUMEHTA, aHAJTN3UPOBATh M OLIEHUBATH HX




JTIOCTOBCPHOCTD,

10) oCymIeCTBIATH  IICJICHANPABICHHBIA  ITOWCK
XUMHYECKOM WH(pOpPManmuu B  PAa3NIAYHBIX HMCTOYHUKAX|
(HayuHass ©  yd4eOHO-Hay4Has JIUTEparypa, CpEICTBA
MaccoBoii uH(OpManuMM, ceTb VHTepHET U apyrue),

KPUTUYECKH aHAIM3UPOBATh XUMHYECKYI0 HWH(OPMAIIHIO,
mepepabaThiBaTh €€ M HCIIOJNB30BaTh B COOTBETCTBUH C
MOCTaBJICHHOW Y4eOHOM 3a/1aueii;

11) oco3HaBaTh OIMACHOCTH BO3JCHCTBHS Ha >KHUBBIC
OpTaHU3MBI  OINPENCICHHBIX BEIIECTB, TIOHUMAas CMBICT]
[MOKa3aTeNsl TNPEACTbHONW JOMyCTUMOW KOHIICHTPALlUH, W]
[MOSICHAT, Ha  TNpPUMEpax CIOCOOBI  YMEHBINCHHS U
[MPEAOTBPAIICHUS WX BPEIHOTO BO3ICUCTBHSI HA OpPraHU3M
UeIIOBCKa.

3HATb:

-1) chopMupOBaHHOCTH MpPENCTABICHHUMA: O
MaTepHabHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTAX W]
[103HABAEMOCTH SBJICHUN IPUPOJIBI; O MECTE U 3HAYEHUN
XMMUU B CHUCTEME ECTECTBEHHBIX HAayK U €€ POJIM B
00ECTIeYeHNN YCTOMYMBOTO pPA3BUTHUS YEJIOBEYECTBA: B
[PEIIICHUU TIPOOJIEM DKOJIOTHYECKOM, SHEPTeTHUYECKOU U
MUIIEBOM  0€30MacHOCTH, B Pa3BUTUU  MEAWLIUHBI,
CO3/IJaHMM HOBBIX MAaTEpUAIOB, HOBBIX HMCTOYHUKOB
PHEpPruy, B o0ecrieyeHun palMoOHaIbHOTO
[IPUPOOIIOIB30BAHHUS, B (hopmHpoBaHUY|
MHUPOBO33PEHUS M 00IIeH KyJIbTyphl 4EJIOBEKa, a TAaKXKe
PKOJIOTUYECKH OOOCHOBAHHOIO OTHOILIEHHSI K CBOEMY)
3I0pPOBBIO U IPUPOJIHOM Cpene;

2) OCHOBOIIOJIAraroye MOHATUS]
(IOTIOJIHUTENFHO K CUCTEME MOHATHI 0a30BOr0 YPOBHS)
- M30TONbI, OCHOBHOE WU BO30YXIEHHOE COCTOSHHE

aTOMa, rHOpU U3 ATOMHBIX opburaei,
xuMudeckas cBsa3b (" " u "", KpaTHBIE CBSI3M), MOJISIpHAs
KOHIICHTpaLus, CTPYKTypHas Qopmyna, u30MepHs

(CTpyKTypHasi, reomeTpudeckas (IHC-TpaHC-U30Mepusi),
TUTIBI XUMUYECKUX peakuuid (rOMO- M TeTEpOTCHHEIE,
oOpaTuMble W HeoOpaTHUMBIE), PACTBOPHI (MCTHUHHBIE,
NIUCIICPCHBIC CI/ICTGMBI), KpUCTAJUNIOTUAPATLI, CTCIICHDb

ITUCCOIMAITNY, JJICKTPOJU3, KPEKWHT, PUPOPMUHT);
Teopuun " 3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33pDCHUYCCKHE 3HAHHS, JISKAllMe B OCHOBE

[MOHMMAHUS IPUIMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHX
SIBICHUI, COBPEMEHHbIE IPEICTABICHUS O CTPOCHUM|

BellleCTBA Ha aTOMHOM, MOJICKYJISIPHOM u
HAIMOJIEKYJIIPHOM  YPOBHSAX;  MpPEJACTaBICHHUS O
MeXaHH3Max XUMHYECKHUX peaxiui,
TepMOIUHAMHYECKHUX u KHMHETUYECKUX

BAKOHOMEPHOCTSAX HX MPOTEKaHUs, O XUMHUYECKOM|
[PaBHOBECHHM, TUCIEPCHBIX CHCTEMaX, (PaKTOJIOTUYECKHE
CBEIICHUS O CBOMCTBaX, COCTaBe, IOJYYCHUU W
0e30MmacHOM HCIIOJIb30BaHUU BaXHEHMIINX

- OCHOBHBIC 3aKOHEBI
XHMHH,

- OCHOBHBIC KIIACCHI
HEOPraHUYECKUX U
OpraHUYECKUX
COCIUHCHMI;

- CBOMCTBaA
OCHOBHEIX KJIaCCOB
OpraHUYECKUX n
HEOPraHUYECKUX
COCIUHECHMI;

- peakuuu
onpeeaeHus
HEOPraHUYECKUX U
OpraHUYECKUX
BEIIIECTB B
OMOJIOTHYECKHUX
00BEeKTaX;

- TEXHOJIOTHIO
BBITTOJTHCHUS
peakuin
B3aUMOJICUCTBUA
XHUMUYCCKHX
BEIIIECTB.

[lepuoanueckuii
YCTHBIN OIIPOC

— HaGnronenwne u
OLICHKa KauecTBa
pabot Ha
TabOpaTOPHBIX U
[TPAKTUIECKHIX
BAHATUIX

— Kontponb
CaMOCTOSITEITLHO
i1 paboTHI

— Jludd.3auer




HEOPTaHNYECKUX M OPTaHWYECKHX BEIIECTB B OBITY H
[PAKTUYECKOW  JEATEIBHOCTH  4YeJOBEeKa;  OOIIUX
HAYYHBIX TPUHIAIIAX XUMHUYECKOTO TPOM3BOJCTBA (HA|
[puMepe TPOU3BOJCTBA CEPHOM KHCIOTHI, AMMHAKa,
MeTaHoIa, mepepaboTKu HEPTH).

3. KoHTPO/IbHO-0LICHOYHBIE MAaTePHAJIb] TEKYIIEr0 KOHTPOJIsI

B kauectBe KOHTPOJBbHO-OLUCHOYHBIX MAaTCPUAJIOB TCKYIIECTO KOHTPOJIA UCIIOJIB3YIOTCA:

3.1. llepuognueckuii yCTHBII Onpoc

Pa3zgen 1 OcHoBHBIE 32KOHBI XUMHH

Hcropus pa3BuUTHs XUMHH.
Merton nonypeaxkiuii.
TennoBoii 3¢ (heKT XUMUYECKUX PEaKIIHiA.
OKBHUBAJIEHT COJIM, OCHOBAHUS, KUCIIOTHI.
CrpoeHune KOMILIEKCHBIX COCTUHEHUMN.
MeToJ 311eKTPOHHO-UOHHOTO OaiaHca.
[opsimok 3armoTHEHNS AIEKTPOHHBIX OpOUTAJICH.
Bonopoanslii mokaszaTeiab pacTBOPOB
OcoOeHHOCTH CTPOEHUS aTOMOB d-3JIEMEHTOB.

. Metonsl onpenenenus pH cpensbl.

. Buapl xXuMu4eckou CBSI3H.

. Teopus OBP.

. Kitaccbl Heopranuyeckux coeiMHEHUH.

. Buaelr ruaponusa.

. Bnusinue cpenpl Ha npotekanue OBP.

. Buapl KoHLIEHTpaIui.

. YCnoBus IPOTEKaHUS XUMUYECKUX PEAKIUN.

. IIpaBuno Xynaa, npaBuio KiieukoBckoro.

. Bomoponnast u Metaminueckas CBs3b.

. Teopus 3J€KTPOJIUTHYECKON TUCCOLMAIIUH.

. Jucconmanus, KOHCTaHTa AUCCOLIMALINH.

. 'maponus, KOHCTaHTa THUAPOJIN3A.

. llepuonnueckas cucrema J[.M.Menneneena.
24. Buner coneit.
25.  Cnoco0bl MOITy4eHus COJEH.
26. KoBasieHTHast U MOHHAs CBS3b
27.  Knaccudukanum XUMHYECKUX PeaKIUi
28. I'maponus, ctynenu ruaponusa, pH cosneid.
29.  Buasl KOHIEHTpaLUH.
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Pa3nen 2 Heopranuyeckasi Xumusl.
1. KakoBa anexTpoHHass KOHPUTYpaIs aTOMOB 3JeMeHTOB 7-i1 Tpynmbl? Kakue creneHu
OKHUCJIEHHs XapaKTepHbl Uil 3THX »3ieMeHToB? IlpuBenuTe mnpuMepsl COEOUHEHMM ATHX
3JIEMEHTOB B PA3JIMYHBIX CTEIEHAX OKUCIICHHUS.



2. Kak menstorcs no rpynne F-Cl-Br-I: a) paguycsl aromoB, 0) mepBblii MOTEHLIUAI
MOHM3AIINH, B) JIEKTPOOTPULIATEIHLHOCTH aTOMOB?

3. Kakue U3 mepeuncieHHbIX coeAMHeHuil BcTpeudatorcs B mpupoje: NaF, CaF2, NaCl,
HCIl, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak moyiy4aroT rajoreHbl B BHJE HPOCTHIX
BEIIECTB B IMPOMBIIUIEHHOCTH U B Jlaboparopun? Hanumure ypaBHEHHS COOTBETCTBYIOIIUX
peaxuuii.

4. Kak W3MEHSIOTCS OKUCIIMTENIbHBIE CBOWCTBa B psay ramoreHoB F2—-CI2-Br2-12?
[TponmttocTpupyiTe 3Ty 3aKOHOMEPHOCTh MPUMEPAMU XUMHYECKUX PEAKIUH.

5. B 4eMm nposBISIOTCS 0COOEHHOCTH (PTOpa MO CPaBHEHUIO C APYTUMH TajJOreHaMu?
Jis  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX  MPOIIECCOB  HAMHUIIUTE  AJIEKTPOHHO-  HOHHBIE
YpaBHEHUS MOIYPEAKLIUA.

6. Kak wm3menserca B psany ramoreHoBogopogoB HF-HCI-HBr-HI: a) mexxatomuoe
paccrosinue, 6) IPOYHOCTH CBSI3U, B) KUCIOTHBIE CBOMCTBA UX PACTBOPOB B BoJE?

7. Kak u3MeHsI0TCsl BOCCTAHOBUTEIBHBIE CBOMCTBA B psiay rajgorenoBogopoaos HF-HCI-
HBr-HI? IIpounmntocTpupyiiTe 3Ty 3aKOHOMEPHOCTh IPUMEPAMU XUMHUYECKUX PEAKLIUM.

8. Kak monywaror ramoreHBogopoabi? JlJIsi OKHCIMTENBHO- BOCCTAHOBHUTEIBHBIX
IIPOLIECCOB HAIIULIUTE 3JIEKTPOHHO-NOHHBIE YPAaBHEHUS MOJIypEaKIU.

9. Kak ramorensl pearupyioT ¢ Bojoi? Hamummre ypaBHEHHS COOTBETCTBYIOIIMX
peakuui. Jaiite onpeneneHue peakiiuy JUCIIpOIOPLIUOHUPOBAHMS.

10. KakoBo mpocTpaHCTBEHHOE CTpoeHHEe aHMOHOB okcokuciot xjopa HCIO, HCIO2,
HCIO3, HCIO4 u Ha3BaHHE KUCIOT U UX COJICH.

11. Kak mensiercs cuna kucioT B 7 psaagy HCIO-HCIO2-HCIO3-HC104?

12. Jnsa xakoit comu, KCIO wmu KCIO3, 3nHauenue pH pacTBOpOB C OJMHAKOBOMA
KOHIIEHTpaluen oyer 6osblie, mouyeMy?

13. Kak mensitorcst okuciaurenbHble cBoiictBa B psaay HCIO-HCIO2-HCIO3-HCl104?

14. ComoctaBere 1o psay okcokuciaor HCIO3-HBrO3-HIO3: a) oxucnutenbHbIC
CBOWCTBa, 0) KHUCIIOTHBIE CBOMCTBa, B) TEPMHUECKYIO ycTOMuMBOCTh. [IpuBemuTe mnpumepsl
B3aWMOJICUCTBUS ATUX KUCTOT ¢ [2. Hanummure ypaBHEHUSI COOTBETCTBYIOIIUX PEAKITUH.

15. TIlpemnoxwure cnocod mnomydenus KICI4¢2H20, wucnons3ys B  KadecTBe
enuHCTBeHHOTO McToyHnKa xyopa KCI, a B kadecTBe emMHCTBEHHOTO McTOYHMKA noja — Kl. a)
HanumuTe ypaBHEHHST BceX peakUMA M YKaXHTE YCIOBHS UX mpoBeneHus. 0) Hamumure
YpaBHEHHUS pPEaKIMi B3aMMOAECHCTBHSI 3TOTO COEAMHEHMsI C M30BITKOM BOJABI U C PacTBOPOM
KOH.

16. TlpuBemute mnpuMepbl (TaJlOTE€HUIBI, OKCHUIbI, THUAPHIBI) OJU3KHUX CBOMCTB
coeMHEeHU Oopa M KpeMHHsI U Pa3IM4Ms B CBOMCTBAX OJHOTUITHBIX COCIMHEHHMH YTIEpoAa.
Hanummure ypaBHEHHS! COOTBETCTBYIOIIUX PEAKIUH.

17. O6bsicHUTE, MOXKHO JIM XpaHUTh IaBuKoBYIo kucnoty (HF) B crexistHHO# mocyne?
[Touemy

18. Ilpennoxure HECKOJIBKO CIIOCOOOB TMepeBojila B PAaCTBOPUMBIE 2-4 COEIMHEHUS
okcuna kpemauss SiO2. Hanmmmrte ypaBHEHHs BCeX NMPEIJIOKCHHBIX Bamu peakiuii, yKaxuTte
YCIIOBUS UX ITPOBEICHUS.

19. Xapaxktepubl Ju Uisi coeAuMHEHH 3yemeHToB 4-i rpynnsl OBP? IlpuBenute
PUMEPBI.

20. U3BectHO, uTO B psimy 3inemeHToB Si, Ge, Sn, Pb ycToiH4MBOCTH coenMHEHHI B
HU3ILEH ITOJI0KUTEIbHOM CTEIICHU OKUCIICHUS YBEJINUUBaeTcs. [JJokakuTe ypaBHECHUSMU.

21. IlogTBepaute ycroitunBocTh Pb2+ ypaBHenusmu peakiuu PbO2 ¢ HCI. Ilpusenure
npuMmep Japyrol rpymmsl Ilepponuueckoi CHCTEMBI, B KOTOPOM CYIIECTBYET Takas Ke
3aKOHOMEPHOCTb.

22. OObsAcHUTE, mMovyeMy ais pasaeneHus cmecu cyinbpuaoB PbS u Sb2S3 moxHO
UCIONB30BaTh pactBopbl cyiabduma (NH4)2S wmm nomucyneduaa (NH4)2S2. Hanwmmure
YPaBHEHHUS COOTBETCTBYIOIIMX PEAKIIUH.

23. Harumure ypaBHeHue peakiuu B3aumoaeicTeust Na2[Sn(OH)4] ¢ Bi(OH)3.



24. Vcnonp3ys B KadyecTBe IMpuMepa ILMHK W MelIb, HaNUIIUTE YypPaBHEHHS
B3aMMO/JICHCTBUS METasla C @30THOM KUCIOTOM pa3nuyHoil KoHueHTpauu: 2, 30, 60%.

25. Kak M3MEHsIOTCS BOCCTAaHOBUTENbHBIE cBoiicTBa B psiay NH3-PH3-AsH3-SbH3-
BiH3? IloaTBepauTe oTBET npuMepaMu XxumMudeckux peakiuid. Kak momygaror PH3 u SbH3?

26. B Tpex mpoOupkax 6e3 ITHKETOK HaxXoAsTcst pacTBOphI coneii: NaH2PO2, Na2SO3 u
Na2H2P207. TIlpemnoxute XUMHUYECKUM CIOCOO OMPENETICHUS COJASPKUMOTO KaKIOU
npobupku. Hamummre mocnenoBaTeNbHO ypaBHEHMs BCEX NPEAJIOKEHHbIX Bamu peakuuii u
YKaKHUTE, HA OCHOBAHUM KaKUX CBOMCTB BbI pacmo3Hanu Kaxayro U3 COJICH.

27. Kakue npoueccsl mpoTekaroT npu B3aumozeiictsuu BF3, BCI13, SiF4, SiCl4 ¢ Bomoii?
Kakue xommiekcHble YacTUIbl 00pa3yioTcs Bo (GTopuaHbIX pacTBopax? Hamumure ypaBHeHUs
COOTBETCTBYIOIMX peakunid. KakoBa peakius cpeasl NoaydynuBIIMXcs pacTBopos: pH7?

28. U3BecTHO, uTO B psimy neMeHTOB P—As—Sb—Bi ycTOWYHMBOCTh COeAMHEHUH B BBICIICH
CTETIeHU OKHCIIeHHUs yMeHblIaeTcsi. KakoB cocTaB coenmHeHM, 00pa3yIOIMXCs PU TOPEHUH Ha
Bo3nyxe pocopa, MbIIbsIKa, CypbMBI, BUCMYyTa?

29. Kak MeHAIOTCS  OKHCIUTENbHbIE cBoMctBa B psagy  HNO2-HNO3?
[TpoummtocTpupyiiTe OTBET MpUMEpaMU XUMHUYECKUX peakiuil pa30aBiIeHHBIX PAaCTBOPOB ITHX
KHCJIOT C OAHUM M TEM >KE€ BOCCTAHOBHUTENEM. Hamuimmre 31€KTpOHHO-MOHHBIE ypaBHEHUS
MOJTypEAKIHI

30. Kakue npouecch npotekatoT mpu B3aumonerictsuu BF3, BCI13, SiF4, SiCl4 ¢ Bogoii?
Kakue xommiekcHble 4acTUIbl 00pa3yioTcs BO (TOpuaHbIX pacTBopax? Hamumure ypaBHeHUs
COOTBETCTBYIOIMX peakuuid. KakoBa peakius cpeasl NoaydynuBIINXCcs pacTBopoB: pH7?

Pasznen 3 Opranuyeckasi XumMus

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

2. Oco0OeHHOCTH COETMHEHNH YTIIepo/ia, MX MHOT000pasre U PoJib B )KUBOW MPUPO/IE.

3. OcHOBHBIE TTOJI0KEHUS Teopuu byTtiieposa.

4. ['omMomnornueckuii  psifi, yIJIEBOJOPOIHBIA pamuKkal, (YHKIMOHAIBHBIE TPYIIIIHL.
Knaccudukanus opraHuid4ecKux COeTMHEHUH.

5. SBnenue nzomepun. [IpocTpaHCTBEHHAS U CTPYKTYPHAS U30MEPHSL.

6. [IpaBuna coBpemeHHoON MexxayHapoHoi HoMeHkaTypbl MIOTTAK.

7. CrpoeHue >JeKTpOHHOM 00070ukK aroma yriaepoxa. [uOpumusarms. Tumnbr
XUMHYECKHUX CBS3€eH, UX CBOMCTBA.

8. Ankanbl. ['oMonoruueckuii psii, CTpOEHUE, WU30MEpUS, METOABI IOIyYEHHUS.
®duznyeckre U XMMUYECKUE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHE.

0. Ankenbl. ['omonornyeckuii psa. M3omepus: CTpyKTypHas M IPOCTPAaHCTBEHHAS.
Crioco0bl oTy4eHH s, CBOMCTBA. DIEKTPOHHOE CTPOSHHE JIBOWHOM CBS3H.

10. Anxanuensl. [lpenacraButenu. Tunbl csizedt. [lonmyuenue, XMMHUYECKHE CBOMCTBA.
Kayuykn. DnexkTpoHHOE CTPOEHHUE CONPSKEHHBIX CBA3EH.

11. AnxuHbl. ['OMOJIOrMYeCKUil psll, CTPOCHHE, U30MEPHs, METOMAbl MONYyYEHUs,

¢usnueckue W XUMHYECKHE  CBOIWCTBA, MPUMEHEHHWE. OIEKTPOHHOE  CTPOCHHE
TPOWMHOM CBSI3U.

12. Cmuptel. Onpenenenue. IlpenenbHble OIHOATOMHBIE CHUPTHL [ OMOJIOTMUECKU
psa,  HOMEHKIAaTypa,  H30Mepus, METO/Abl ~ TMONYYeHHUs,  XMMHUYECKHE  CBOICTBa,
MIPUMEHEHHUE.

13. Crouprtel.  JIByxatomubie. [IpencraButenu. HomeHkmnarypa, METOIbI MOIy4YEHUS,

XMMUYECKUE CBOWCTBA, IPUMEHEHUE.
14. Crmptel.  Tpéxatomuble. HomeHknmarypa, MeTOAbI TMOJIyYEHUS, XUMHYECKUE
CBOWCTBA, IPUMEHEHHE.
15. Anpneruasl.  Ompenenenue. ['oMonormueckuit  psif  MpeNeNbHBIX — AJIbJCTUIOB,
HOMEHKJIaTypa, U30MEPHUs1, METOBI ITOJTYYEHHS.
16. Anpneruasl.  Ompenenenue. ['omonoruueckuil  psifi TMpeNeNbHBIX — allbJETHIOB.
XMMUYECKHE CBOWCTBA /PeaKIy IPUCOSAUHEHHS, OKHCIICHHS/ .



17. Anmpneruapl.  Ompenenenue. ['oMonoruueckuit  psj  MpenenbHBIX — albJIETUIOB.
XUMHUECKHE CBOWCTBA /peaklWd 3aMelIeHHUs, MOJMMEpPH3allii, aJlbJ0JIbHO-
KPOTOHOBOM KOHIEHCAIUN/.

18. Keronsl. Onpenenenve. ['oMonornueckuid psj KETOHOB, HOMEHKJIATYPA, U30MEPHSI, METOJIbI
MOJTYYEHHUSL.

19. KapGonoBsie kucinotbl. OTHOOCHOBHBIE TipeienbHbIe. Onpenenenue. [ oMonornyeckuii psi,
HOMEHKJIaTypa, U30MEpPHUsL, METO/IbI TOTyUECHHSL.

20. Kapb6onHoBbie kucioTel. OMHOOCHOBHBIE TIpeeNbHbIe. OnpeneneHue. [ oMonornaeckuii psi,
HOMEHKJIaTypa, u3oMepus. Xumuueckue cBorctsa. [Ipumenenue.

Pasznen 4 Hauajia XUMHYECKOro aHAJIN3a
Knaccudukanus MeTo10B aHaIu3a.
OCHOBHBIE TIOHATHUS U XapAaKTEPUCTHUKA B KAUECTBEHHOM aHaJU3e.
Knaccudukanus MeTo10B aHaIu3a.
Buasl kauecTBEHHOIO aHaIM3Aa.
OcHoBHbIE TPeOOBAHUS K AHATUTUUYECKUM PEAKIUSIM.
Kt I rpynnel. Pearent. XapakTepHble peakiuu.
Kt II rpyninbl. PearenT. XapakTepHbie peakiuu.
Kt III rpynmsl. Pearent. XapakTepHble peakLuH.
An I rpynnbl. Pearent. XapakTepHble peakiyi.
. An Il rpynnel. Pearent. XapakTepHble peakliny.
. An III rpynmbel. Pearent. XapakTepHble peakiuu.
. OCOOEHHOCTH aHATTUTUYECKUX PEaKIUil U CIOCOOBI UX BBIMTOJIHEHHUS.
. JJaboparopHoe 060pyI0BaHKEe U TEXHHUKA MPOBEICHNS KaYeCTBEHHOTO aHAIH3a.
. Obu1re MOHATUS KOJTMYECTBEHHOTO aHanu3a. Ero 3amaun.
. CoBpemeHHas kinaccuuKalys METO10B KOJTMUECTBEHHOTO aHaIHN3a.
. JJaboparopHoe 000py10BaHNE M TEXHUKA IPOBEACHUS KOJTMUYECTBEHHOTO
aHaIu3a.
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Kpurtepuu onieHKH yCTHBIX OTBETOB

KauecTBeHHas orleHKa
Kpurepun 00pa3oBaTEeNbHBIX
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 JIOTUYHBIC, HCIOJb30BaHa Hay4dHas

Xopowo

JeKCUKa, MpuBeieHbl mnpuMmepbl. OTBETBI Ha  BOIPOCHI
CHUTHAIM3UPYIOT O HAJIMYUU TPOOIEMbI B TOHUMAHUH TEMBI.
OTBeTbl Ha BOIPOCHl B 3HAYUTEIBHOM CTENEHU 3aBUCAT OT
IOMOIIM CO CTOPOHBI IIpenojaBaTes. Bricka3biBaHus

Y 10BIETBOPUTEIILHO
HECBSI3HBIC U HeJornuHele. HayuHast jekcuka He MCIOJIb30BaHa,
IPUMEPBI HE IPUBEICHBI.
OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBiaeTBOpUTENBHO

3.2. [Ipumep 3agaHuil KOJUIOKBHYMA

Koninoksuym 1




i
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Bapuanr 0

VYcnoBus IPOTEKaHUS XUMUYECKUX PEAKLUN.

VYcnoBust HEOOPAaTUMOCTH XUMUYECKUX PEAKITUH.

Ir kamus coequnsiercs ¢ 2r 6poma. Haiitu maccy 6poma, ecnmu macca xjopa paBHa 35,5
T.

HanumuTe NoiaHyo 37eKTpOHHYI0 (OpMYIy, paclpeieinuTe BaJCHTHbIE 3JIEKTPOHBI 110
KBaHTOBBIM SYEHKAaM, YKa)KUTE€ BO3MOJKHBIE CTENEHU OKMCIIECHHUS, OKCHJbI, THAPUJIBI,
TUAPOKCHU/IbI, KUCTIOTHI U COJIU Jyist 35ieMenTa Ne 30

As(OH)3+H3PO4=.....Hanummure ypaBHEHHs peaKIUi TOJTYYCHHUS BCEX BO3MOXKHBIX
coJiell B MOJIEKYJISIpHOM 1 MoHHOU opme. HazoBure conu.

Koninoxksuym Ne2
Bapuant NeQ

Knaccudukanus comneit B rugposnunze
Kak menstorcst okucnurenbuelie cBoiicta B psay HCIO-HCIO2-HCIO3-HCl104
Kaxkoe xonmuecTBO BelecTBa KUCIOPO1a HEOOXO0IUMO JIJIst CrOpaHus 54 T alfoMUHUSA?
Kakas macca okcuaa amoMuHus obpasyercs mpu B3auMoaeicTBun amomuaus ¢ 0,5 Moib
kuciopona? Paccumrait pH pactBOopa rumpokapOoHaTa Kaius, €CIM KOHIICHTpAIUs
nonos OH 0,0003 moab/n
Hamumure ypaBHeHUs peakinuii ¥ 3JEKTPOHHO-UOHHBIE YPAaBHEHHS TOJNYpPEAKITUN ISt
CJIEIYIOIIUX ITPOLIECCOB:
1) NH20OH + KMnO4 + H2SO4 —
2) H3PO3 + KMnO4 —
3) Na3AsO4 + KI + H2SO4 —

KoanoxkBuym 3
Bapuanr 0

OcHoBHBIE ITOJIOKEHUS TEOpUH byTineposa.

Crouptel. Ompenenenue. IlpenenbHble OIHOATOMHBIE CHOUPTHL. ['OMOJOrMYecKuid psi,
HOMCHKIJIaTypa, U30MCpPUs, MCTOAbI IMOJTYUCHH.

[TpaBuno MopKkOBHHKOBA.

Hazosute coequnenune no NFOITAK:

OHI

HOOC - CH; —C-CH,—-COOH

|
COOH

5. Harmmmre rpagudeckyto popMyity SHTapHON KUCIIOTBL.

Koninoxksuym Neq
Bapuant NeQ
Knaccudukanus meTooB aHanmsa.
Bupl kauecTBEHHOTO aHAIM3a.
Kt I rpynnel. Pearent. XapakTepHble peakiuu.
An I rpynnbl. Pearent. XapakTepHbie peakiyi.
JlaGopaTtopHoe 000pyIOBaHHE U TEXHHUKA TPOBEACHUS KAUeCTBEHHOTO aHAIM3a.

SNk W=



Kpurepun onieHk# KOJIJI0KBHYMA

85-100% mpaBHIIbHBIX OTBETOB — 5 OAJLIOB;
75-84% mpaBUIIBHBIX OTBETOB — 4 Oaia;
55-74% npaBUIBHBIX OTBETOB — 3 Oaia;
Menee 55% npaBHIIBHBIX OTBETOB — 2 Oasuia.

3.3. OneHka BbINOJHEHHBIX MPAKTHYECKHUX U JIA00OPATOPHBIX padoT, KOHTPOJIb
CaMOCTOSITEJILHOM padoThI

OreHka BBINOJHEHHBIX TNPAKTUYECKUX M JA0OpAaTOpPHBIX padOT BKIIOYAET OLEHKY
Ka4yecTBa pPELICHMs 3alad M BBIYUCICHUH Ja0OpaTOpHbIX padoT, B XOJE€ KOTOPBIX CTYIEHT
JIOJDKEH TPOJEMOHCTPUPOBATh 3HAHUS TEOPETHUECKUX OCHOB IIpeIUIaraéMbIX —pasJielioB,
HPOSIBUTH IPAKTUUYECKHE HABBIKY BBIMIOJIHEHUS JJAOOPATOPHBIX padoT U peIIeHus 3a1ad.

Kpurepun onieHuBanus:

— «OTIMYHO» — CTYIOEHT 3HAeT IIOCJIEJOBAaTEIbHOCTh BBIOJIHEHMS — 3a/laHus,
BBITIOJIHEHHBIE MPAKTHUECKUE 3alaHUs U J1abopaTopHbIe pabOThI COJEpPKAT BCEM HEOOXOAMMBIE
YCJIOBHOCTH U TPEOOBaHMS;

— «XOpOILO» — CTYAEHT 3HaeT TpeOoBaHHS K O(OPMIICHHUIO JTa0OpaTOPHBIX paboT H
pELIEHHIO 3a/1a4, OJTHAKO UMEIOTCSI HE3HAYUTENbHbIE HETOYHOCTHU IPU X 0()OPMIICHUH;

— «yIOBJIETBOPHUTEIBHO» — CTYJCHT HMEET MOHATUS O NpaBWIaX peIleHHs 3axady u
BBINOJIHEHUS JTa0OPAaTOPHBIX PA0OT; BBITOJHEHHbIE PA0OTHI UMEIOT HEKOTOPbIE HETOYHOCTH U
OLIMOKH MPU BBEIYUCIICHHSX.

— «HEYIOBJETBOPUTENBHO» — IPAKTHUYECKHE 3aJaHus M JabopaTopHble pabOThl He
COOTBETCTBYIOT TPEOOBAHUSAM BBHIIIOJHEHHUS, PACUETHI UMEIOT 3HAYUTEIIbHbIE OIIMOKH.

Ouenka 3a cemecTp
CeMecTpoBasi OILIGHKa OIpelessieTcsl Kak OKpPYTJIeHHOe A0 IIeJIOr0 4ucia CpeaHee

apuMeTHIecKoe OIEHOK TEKYIIEro KOHTPOJIS, OJyYEHHBIX B TEUEHUE CEMECTpa.



4. KoHTPOJIbHO-0LICHOYHBIE MATePHAJbI 1JIsl IPOMEKYTOUYHOH aTTecTANMU
Y4eOHBIM IIAaHOM 10 AUCIUILTHHE «XHUMUS» MPEyCMOTPEHA TPOMEKYTOUHAS

arrectanus B popme audd. 3adera

4.1. 3apanus
[Tpumep 3ananus (Omiera) kK 3a4eTy:

MUHUCTEPCTBO CEJIBCKOI'O XO3SIMCTBA POCCUIMCKOM ®EJEPALIMNA
JIETAPTAMEHT HAYYHO-TEXHOJIOTMYECKOH IIOJIUTHUKU 1 OBPABOBAHN I
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIBHOE
YUPEXJAEHUE BBICIHIET'O OBPA3OBAHUA
«JOHCKOM I'OCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
(®I'bOY BO Jouckoit 'AY)

JIoHCKO# arpapHbIid KOJUIEIK

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

HamnpasieHue noaroToBku:

HNucTpykuus:
1. BHUMaTenbHO IPOYTUTE 3a]JaHUE.
2. MakcuManbHO€ BpeMsl BBIOJHEHUS 3a1aHust: 60 MUH.
3. Bbl MOeTe Moab30BaThCsl KABKYISTOPOM.

buier Ne 0

1. Cnouptel. Onpenenenue. IlpenenbHbie ogHOATOMHBIE CHUPTHI. ['OomMosiOrmyeckuil psia,
HOMEHKJIaTypa, U30MEpHsl, METObI MOTYYEHUSI.

2. 3aKOH COXpaHEHHSI MACChl BEIIECTB.

Hanumure rpadudeckyio ¢opmMyity SSHTApHON KUCIOTBHI.

4. 3apmava. IIpoueHTHass KOHIIEHTpalMs pacTBOpa COJSAHOW KHUCIOTHI 10% C MIOTHOCTHIO
1,15 r/mn. Onpeaenute MOJSPHYIO KOHIIEHTPAIMIO PacTBOPA.
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[IpenonaBarenb 3aB. kadenpoii
(moamuck) (®UO) (moamuck)

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

39.

41.

4.2 Bapuaunrbl 3a1aHui
Bomnpocel k 3a4eTy o JMCHUIINHE «XHMMD)

HcTopus pa3BUTHS XUMUU.

Meron nomypeaxkui.

TennoBoii 3 PeKT XUMUISCKUX PEAKITUN.
DKBUBAJICHT COJIM, OCHOBAHUS, KUCIIOTHI.
CTpoeHne KOMIUIEKCHBIX COEIMHEHU.

MeTto/1 3IeKTPOHHO-HOHHOTO OasaHca.
[Topsiiok 3amoTHEHHS SJIEKTPOHHBIX OpOUTaseH.
Bonopoanslil nokasarens pacTBOPOB
OcoOeHHOCTH CTPOCHUST aTOMOB d-2JIEMEHTOB.

. Meronsl onpenenenus pH cpensl.

. Buapl xuMu4eckon cBsI3H.

. Teopust OBP.

. Kinaccel Heopraum4ecknux CoeIMHEHUM.

. Bunel runponusa.

. Bnusinue cpenpbl Ha nporekanue OBP.

. Buapl KOHLIEHTpaLui.

. YCIIOBUS TPOTEKAHUS XUMHYECKUX PEAKIUM.

. IIpaBuno XyHna, npasuio KineukoBckoro.

. Bomoponnas m Meraminueckas CBs3b.

. Teopus 3J€KTPOIUTHUECKON JTUCCOLHUALUU.

. ucconmanusi, KOHCTaHTa AMCCOLIMALINH.

. 'maponus, koHCTaHTa THAPOJIN3A.

. Ilepnonnueckas cucrema J[.M.Menneneena.

. Bunpl comnen.

. CiocoOBI MOTy4eHHUs COJEH.

. KoBasienTHast 1 MOHHAsI CBSI3b

. Kimaccudukanmm XuMruaeckux peakiuit

. I'maponus, crynenu rugponusa, pH cosen.

. Buapl KoHLIEHTpaIui.

. Opranmnueckasi XuMus Kak Hayka. Vlctopust pa3BUTHsI CBSI3U C IPYTUMHU HAYKaMHU.
. OcobeHHOCTH COeTMHEHUH YTIIepoia, KX MHOTOOOpa3ue 1 pojib B KUBOM MPHUPO/IE.
. OcHoBHBIE TTOJIOXKEHUS Teopuu byTnepona.

. loMomoruueckuii  psig,  YIJICBOAOPOAHBIM  pamukan,  (yHKIMOHAIBHBIE  TPYIIIBL

Knaccudukanus opraHn4ecKux CoeTMHEHUH.

SIBnenue nzomepun. [IpoctpaHCTBEHHAS U CTPYKTYPHAS U30MEPHSL.

[IpaBuna coBpemeHHoON MexxayHapoHoi 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 CTPOCHHE.

Ankenbl. ['oMmonornueckuid psan.  M3omepusi: CTpyKTypHassT UM NPOCTPAHCTBEHHAs.
Crioco0bl oTy4eHH s, CBOMCTBA. DIEKTPOHHOE CTPOSHHE IBOWHOM CBS3H.

Anxamuensl. IlpencraButenmu. Tumbl cBazeil. IlomydeHue, XUMHUYECKHE CBOMCTBA.
Kayuykn. DnexkTpoHHOE CTPOEHHUE CONPSKEHHBIX CBA3EH.

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

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

Cmuptel.  Omnpenenenue. IlpenenbHble  ogHOATOMHBIE — CIUPTHL.  ['OMojorHueckuii
psAn, HOMEHKJIATypa, H30MEpHs, METOAbl IIOJIydEHUs, XHMHWYECKHUE 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. ['OMOJTOTMYECKUE  psii  TPENEIbHBIX — aJIbJIETHIOB,

HOMEHKJIaTypa, U30MEPHUsL, METO/IbI ITOJTYUEHHUSI.

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

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

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

Kap6onoBbie kucnotel. OJHOOCHOBHBIE TipeeibHbie. Onpenenenue. ['omonorundeckuii psi,
HOMEHKJIaTypa, U30MEPHUSI, METOIbI ITOTYUCHHSI.

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

Kpurtepun onennBanus

DK3aMCHAIMOHHBIA OWJIET CONEPXKUT JBa TeOpeThdeckux Bompoca. OleHnBaHUe
POU3BOAUTCS MO KaXKIOMY Borpocy Omnera. OTBEThl Ha TEOPETHUYESCKHUE BOMPOCHI OIIEHUBAIOTCS
CIEeIYIOIUM 00pa3oMm:

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

3aga4— 5 Oasios;

[IpaBuUnBHBIN, HE TIOTHBIM OTBET, COACPKUT HEOOXOUMBIC PacueThl B 3a1a4ax — 4 Oasia;
He TouHEIIi, HE MOIHEIIA OTBET — 3 Oaiia;

HeBepHbiit 0oTBET/0TCYTCTBHE OTBETa — 2 Oaua.

UrtoroBas olieHKa TO SK3aMEHY OINPEIEseTCs KaK OKPYIVIEHHOE 0 IEJIOro Yucia

cpenHee apudMeTHdecKoe OaloB CEMECTPOBOM OIEHKM (TEKYIIET0 KOHTPOJIA) M OaioB IO
KaX/IOMY BOIIpOCYy OuJera.

XA B W=

10.
11.
12.

BapuanTsbl 3a1aHui
Bomnpocs! k 3a4eTy 0 JMCHUILINHE «XHUMMD)

TennoBoii 3 PeKT XUMUISCKUX PEAKITUN.
Teopus OBP.

[Topsimok 3amoTHEHHS SJIEKTPOHHBIX OpOUTaseH.
Bonopoanslil noka3areib pacTBOpPOB.

Bunel xuMnueckou CBSI3H.

Knaccbl HeopraHnyeckux coeiMHEHUH.
KoHueHnTpanus pactBopa - MaccoBas J0JIsl.
VYcnoBus MpOTEKaHUs XUMUYECKUX PEAKIUN.
Teopust 3AEKTPOTUTUUECKON AUCCOIUALINH.
I'maponus.

Ilepuonuueckas cucrema [[.M1.Menneneena.
Knaccudukanus comnei.



13. OcHoBHBIE NON0KEHUS Teopuu byTneposa.

14. T'omonoruyeckuii psif, yriieBOJOPOIHBIN pauKal, PyHKITMOHATBHBIC TPYIITIHL.

15. SIBnenue usomepun.

16. IIpaBuna coBpeMeHHON MexayHapoiHOM HoMeHkIaTypbl MHOTTAK.

17. Ankanbl. ['oMonoruueckuit psifi, CTpOCHUE, U30MEPUSL.

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

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

20. Cruptel.  Ompenenenue. IlpenenbHble  ogHOAaTOMHBIE  COUPTHL. [ 'OMoOJIOrMYECKUi
psil, HOMEHKJIATypa, U30MEPUS.

OTBeTHBI K 3324€eTy N0 JUCHUILUIHHE « XHUMUD)

1. TemnoBeiM 3 (HEeKTOM XUMHUECKOHN peaKIIMKi Ha3bIBAETCS KOJIMYECTBO TEILIOTHI,

BblIETIUBLIEECS (WM TOIVIOTHBIIEECS) B XOJE peakUMM M OTHOCMMOE K 1 Moub
mpopearupoBaBlero (Wi oOpa3oBaBiierocs) BemiecTBa. TermaoBoit 3¢dextT obOo3HauaeTcs
OykBoil Q m, kak mpaBuio, uzMepsercs B K/Dk/Monbp unam B Kkain/monb. Ecim peaknms
MpOUCXOAUT ¢ BhIAeaeHUEM Teria (Q > (), oHa Ha3bIBACTCS SK30TEPMHYECKON, a €CIu ¢
nornomenurem temia (Q < 0) — 3HI0TepPMUUECKOI.

2. Oxucnenue — polecc OTAAYU IIIEKTPOHOB. BemiecTBa (aToM, MOJEKyIa, HOH), KOTO-
pble OTHAIOT DSJIEKTPOHBI, HA3bIBAIOTCS BOCCTAHOBUTENAMU. B mporecce peakiusi BOcCCTa-
HOBUTEJb OKUCIISIETCS, @ 3HAYEHUE CTEIIEHU OKUCIICHUS MTOBBIIIAETCS.

TUNUYHBIMU BOCCTAHOBUTEISIMU SBIISIOTCS:

a) MeTajuIbl, Bogopo, yriepoa, CO, HoS, SOz, H>SO3 u conu cepHUCTON KUCTOTHI;

0) 6eckucnopoaubie kucaotel: HI, HBr, HC1, H)S;

B) coenuHeHus azota: HNO»>, NH3, NoHa, NO;

T') COJIH, B KOTOPBIX CTENEHb OKUCIECHUS Y KaTHOHOB MOXeT Bo3pacTaTh: SnCly, FeSOs,
Cr2(SO04)3;

1) OpTaHUYEeCKUE COCTMHEHUS: CIIUPTHI, allbJIETH/Ibl, MypaBbUHAs U IIaBeIeBasi KUCIOTHI,
[JII0KO3a.

Boccmanoenenue — mporiecc TNpPUCOENMHEHUS BJIEKTpPOHOB. BemiectBa, KoTOpbie
IPUCOEAMHSIOT JJIEKTPOHBI, Ha3bIBalOTCS OkuciauTensMu. B mponecce OBP  oxucioutens
BOCCTAHABIIMBAETCS, 3HAYCHHE CTENEHU OKUCJICHHS MOHMXKAeTCs. TUIMHYHBIMUA OKHUCIUTEISIMU
SIBJISTFOTCSI:

a) rajorensl, Oz, O3, KMnO4, comu xpomoBbix KHCIOT KoCr20O7 u; KoCrOg;

0) kucnotel: HNO3, H2SO4 xoun, HMnO4, HoCrOs;

B) okcubl MmetaiioB: CuO, Ag>O, PbO», CrO3, MnO»;

r) xuopun xene3a (I1I) FeCls, rumoxyioputsl, XJI0pathl U MepXI0PaTHL.

3. IlpyHIMN MUHUMYMA 3HEPrUM: W3 MHOXECTBA BO3MOXKHBIX COCTOSHUN 3JIEKTpPOHA
peanuzyercsi TO, B KOTOPOM JHEpPrusi aToMa MUHUMaJbHA. DTOT MPUHIUI KOHKPETU3UPYETCS
npaswiaMu KiedkoBckoro.

1). I3 MmHOecTBa CBOOOTHBIX OpOUTANICH AJIEKTPOH 3alMET Ty, TJIe MEHBIIE 3HAYCHHUE
cymmsl (n+L).

2). U3 MHOXecTBa CBOOOAHBIX OpOWTAICH C OAMHAKOBBIMU 3HAaueHUSAMH CymMM (n+L)
AIIEKTPOH 3aiIMET Ty, I/Ie MEHBIIIE N.

Hpunuun Iaynu: B aToMe HE MOTYT OJIHOBPEMEHHO HaXOAUTHCS IEKTPOHBI, COCTOSIHHE
KOTOPBIX OMHCHIBAETCS OJMHAKOBHIMH 3HAYCHHSIMH BCEX KBAaHTOBBIX umncen. ClencTBue: Ha



OHOW OpOMTATM MOTYT HAXOOUTHbCS MAaKCHUMyM JIBa ODJEKTPOHA, Y KOTOPBHIX 3HAYCHHS
ms00s13aTEeTLHO PA3IMYHBI.

IIpaBuno I'ynna: npyu 3anoJIHEHUM NOAYPOBHS MOJYJb CYMMBI CIIMHOBBIX KBaHTOBBIX
Yrces AJIEKTPOHOB JIOJDKEH OBITh MaKCHMAaJbHO BO3MOXKHBIM. Ha TpakTHKE 3TO BBIMOIHSAETCS
MOCJICAOBATCIIbHBIM PAasSMCIICHUEM Ha Ka)KI[Oﬁ Op6I/ITaJ'II/I MNoAypOBHA CHa4daJla 11O OJHOMY
AJIEKTPOHY C MapaJUICTLHBIMU CIIMHAMH, a 3aT€M 10 BTOPOMY C aHTUTAPaJUICIIbHBIMUA CITHHAMH.

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

pH = Ig[H]

5. Xwumuueckas CBS3b — OTO B3aUMOJCHCTBHE 4YacTuil (aTOMOB, HOHOB),
OCYIIIECTBIISIEMOE ITyTeM OOMeHa 31eKTpoHaMH. Pa3nnyaioT HECKOJIBbKO BUOB CBS3H.

1)KoBasienTHass cBsi3b 0Opa3yeTcs B pe3ynbTaTe OOOOIIECTBICHHUS 3JIEKTPOHOB (C
o0pazoBaHMEM OOIMMX SJIEKTPOHHBIX I1ap), KOTOPOE TMPOUCXOIUT B XOJ€ TIEpPEKPbIBAHUS
AJIEKTPOHHBIX 00JIakOB. B 00pa3oBaHMM KOBAJEHTHOM CBS3U YYacCTBYIOT 3JIEKTPOHHBIE OOJIaKa
JIBYX aTOMOB.

a) KoBanentHast HemoussipHasi cBsi3b o0pa3yercs Mexay aToMaMu HeMeTajula OIHOTO U
TOTO JIee XUMUYECKOT0 3JIeMEeHTa. Takyro CBSI3b UMEIOT MPOCThIE BelecTBa, Harpumep O2; N2;

0) KoBanentHas mossipHasi CBsI3b 00pa3yeTcss MeKIy aTOMaMU Pa3IMuHbIX HEMETAJIIOB.

2)oHHOW Ha3bIBae€TCA CBS3b MEXKAY HOHAMH, T. €. 3apsHKCHHBIMH YacTHUIIAMU,
00pa30BaBIIMMHUCS U3 aTOMa WJIM TPYIIBI aTOMOB B pe3yJbTaTe MPUCOSAUHEHHS] WU OTAAYd
3NeKTPOHOB MOHHas CBsA3b XapaKTepHa IJId COJIEH U MIET0YeH.

JI71si KOBAJICHTHOM HETIOJISIPHOM, TIOJIIPHON M MOHHOM CBSI3M OOIIUM SIBJISICTCSI Y4acTHE B
00pa30BaHUM CBSI3M BHEIIHHUX JJIEKTPOHOB, KOTOPHIE €IlIe HA3bIBAIOT BAJICHTHBHIMU. Paznuuune xe
COCTOMT B TOM, HACKOJBbKO 3JEKTPOHBI, y4acTBYyIOIIME€ B 0Opa3oBaHUM CBSI3U, CTAHOBATCS
oOmmmu. Ecnm 3TH 37€KTpOHBI B OJMHAKOBOM Mepe MpHHAJIe:)KaT 000MM aToMaM, TO CBsI3b
KOBaJICHT-HAasl HEMOJISIPHAS, €CIU 3THU JJIEKTPOHBI CMEIIEHbl K OJHOMY aToMy Oouiblle, YeM
JIpYyromMy, TO CBSI3b KOBAJIGHT-Hasl MoJsipHas. B ciywae, eciau 3l€KTpPOHBI, Y4acTBYIOUIUE B
00pa3oBaHUM CBSI3U, MPUHAJIEKAT OAHOMY aTOMY, TO CBS3b HOHHASI.

Meramnnueckasi CBsi3b — CBSI3b MEXKAY HOH-aTOMaMU B KPHUCTAJUIMYECKOM pelieTke
METAJIJIOB U CILIaBaX, OCYIIECTBIIAEMas 3a CUeT MPUTSHKEHUSI CBOOOJHO mepeMeniaromuxcs (1o
KpUCTaILTY) 31eKTpoHoB (Mg, Fe).

6. B xumMuu Bce MHOrooOpa3ue HEOPraHWYECKUX BEIIECTB: MPHUHATO PA3JeNATh Ha JIBE
TPYIIBI — TpOCThie H cioXHble. [IpocThie BemiecTBa MOAPA3NETAIOTCS HA METaUIBl |
HEMETaUIbl. A CIOKHBIE — Ha NPOU3BOJAHBIE OT TMPOCTBHIX, OOpa30OBaHHBIE IyTEM UX
B3aMMOJICHCTBUS C KUCIOPOAOM, BOJIOH M MEXKITY CO00M. DTy Kilaccu(PpUKanio HEOPraHUIECKUX
BEIIIECTB B BUJIC CXEMBI H300paKaIOT CIEAYIONIIM 00pa3oM:
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IpocTuie BemecTa CHoHbIe BELECTRA
Meraaan Heserasast Orenan Ocnosanns Kuneaorisi Coan
( marpmii , (cepa, xaop, | | Ca0, SO,, NaOH, KOH, | |1HCI, 1,804, | | KCI, NalICO,,
We e ) KHEI0pO,TL ) O Fe( OH), HMnOy MgOHCI

7. MaccoBasi 1ol — OTHOIICHHE MAacChl paCTBOPEHHOTO BEIIECTBA K Macce pacTBOpa.
MaccoBas A0JI UBMCPACTCA B JOJIAX CAUHUIBI UJIM B IIPOLCHTAX:

iy

W= —"
rr
mq
w(%) = — - 100%
m

re:
. @ — MaccoBas J10JIs PaCTBOPEHHOTO BEIIIECTBA B JIOJIAX
. (%) — MaccoBasi 1011 paCTBOPEHHOIO BELIECTBA B IPOLIEHTAX
. m| — Macca pacTBOPEHHOTO BEIIECTBA, T;
. m — o0mas macca pacTBopa (Macca pacTBOPEHHOIO BeEIIECTBAa IUIIOC Macca

pacTBOPUTES) T.

8. K YCJIOBUSAM BO3HUKHOBCHUSA U ITPOTCKAHUA XUMHYECKOU pCakiuu OTHOCHUTCH:

® IPUBEJCHHME  pEarupyrouMxX  BEIECTB B  COINPUKOCHOBEHHE  (KOHTAKT
pearupyrommx BEMiecTB);
® HArpeBaHUE [0 ONPEACIEHHON TeMIIepaTyphbl;
®  OCBCIIICHHUE.
Jnst Toro droObl BemiecTBa BCTYNWJIM B XHMMUYECKYIO PpEaKLMIO, OHU JOJDKHBI

colpHKacaTeCsi JApyr ¢ JApyroM. Jlusg JIydmiero KOHTakTa BEIIECTBA M3MENbYaloT,
NEepEeMEIINBAIOT, PACTBOPSIOT WM TIEPEBOIAT B ra3000pa3HOE COCTOSHUE.

9. DJeKTpPOJMTAMM HA3BIBAIOTCS Gewjecmed,  pacmeopvl — KOMOPLIX — 061a0darom
INeKMPUHECKoll npogooumocmoio. K 3IEKTpoiuTaM OTHOCATCS PAacTBOPHI KHUCIOT, COJEll u
miesouedi. Comu M LIENIOYM IPOBOAST IEKTPUYECKUII TOK HE TOJIBKO B pacTBOpax, HO U B
pacuiaBax. B 1887 r. mBenckuii  yueHbli (CBaHTe AppEHMYC BBIABUHYJI TEOPHUIO
ANEKTPOUTUYECKON TUCCOLUAIINY.

DJIEKTPOJMTHYECKOI JMcconMalnueil Ha3bIBACTCS npoyecc pacnaoa 31eKmpoiuma Ha
UOHbL NOO Oelicmeuem MoaeKyl pacmeopumens. Teopuss AppeHHyca 3akioyanach B
CIIETYIOIIEM:

1. Ilpu pactBOopeHuu B Bojae (WJIM pPACIUIABICHUM) 3JIEKTPOJMUTHI paclajaroTcs Ha
MOJIOKUTENBHO (Kamuownsl) U OTPUILIATEIIBHO (aHUOHDL) 3apsDKEHHBIC MOHBI (T.€. TOJABEPTarOTCs
ANEKTPOUTUYCCKON TUCCOIIUAITUN ).



2. Tlom peiicTBHEM OJIEKTPUYECKOTO TOKAa KATHOHBI JBUTAIOTCS K OTPHUIATEIHHO
3apsDKEHHOMY 3JICKTpONy (Kamody), a aHHOHBI — K TIOJIOKUTEIEHO 3apsHKCHHOMY AJICKTPOIY
(anooy).

3. DnekTponMTHYecKas JHUCCOIMAalUs — TMporecc oOpaTUMbIN (0OpaTHas peakius
Ha3bIBACTCS MOIApU3ayuell).

CaCl, = Ca®" + 2CI”

HNO; = H" + NO*~

Ba(OH), = Ba* + 20H"

10. T'uopoausom coneii Hazvigarom peaxyuu 0OMeHa mexcoy 000U U PACMBOPEHHLIMU 8
Heu consamu. TUApOAN3 — 4YaCTHBIM ClOydald COJIbBOJIM3a — pEAKIMu OOMEHa MEeXIy
pPacTBOPHUTENIEM M PACTBOPEHHBIM BEIIECTBOM, Pa3HOBUAHOCTh PEaKIMii MOHHOrO oOMeHa. B
pe3yabTaTe MPOTEKaHUs TUAPOITU3A!

. npoucxoauT usMmenenue pH cpensr;

. 00pa3yroTcs MajloIUCCOLMUPYIOIINE COETUHEHUS.

. PasnuuaroT 06paTuMBIii 1 HeoOpaTuMbIil THaAponu3 coneil2A:

. 1. Tugponus comu cnaboW KHUCIOTH W CHJIBHOTO OCHOBaHUSA (THUAPOJIU3 IO
aHuoHy). PacTBop nMeeT cnabomIeIouHyI0 Cpely, peakius MPOTeKaeT 00paTUMO.

. 2. T'maponu3 coilv CHJIBHOW KHCJIOTHI M C€1ab0ro OCHOBaHWs (THIPOJIW3 TIO
KaTuoHY). PacTBOp uMeeT CII1aboKUCITYIO Cpely, PEakius MPOTEKaeT 00PaATUMO.

. 3. I'ugponu3 conu c1aboil KMCIOTHI U ¢l1adoro OCHOBaHUsA. PaBHOBecHe CMEIICHO

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

. 4. Conp CJIBHOM KUCJIOTBI M CUJIBHOTO OCHOBAHUS HE MOABEPTaeTCs TUAPOIN3Y, U
pacTBOp HENTpaJyieH.

11. IHepuogunyeckas cucreeMa XHMHHYECKHX 3JieMeeHTOB (Tadauna
MemnpeneeeBa) — kiaaccudukanys XMMUYECKUX D3JIEMEHTOB, YCTAHABJIMBAIONIAS 3aBUCHMOCTH
Pa3IMYHBIX CBOMCTB 3JIEMEHTOB OT 3apsijia UX aTOMHOTO spa. Cuctema sBisieTcs: rpadudecKum
BBIPOKECHHEM MEPUOTUIECKOTO 3aKOHa, OTKPBITOTO PYCCKUM

yuénbiM /. 1. MenneneeBbiM B 1869 rojly 1 yCTaHOBHBILIETO 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB

OT UX aTOMHOI'O BE€Ca (B COBpPCMCHHBIX TCPMUHAX, OT aTOMHOM MaccChl

Pacnonoxxenne XHUMHUYCCKUX 9JICMCHTOB B Ta6J'II/IHe MeH/:[eneeBa ITIO3BOJISACT
COIIOCTABJIATH HC TOJIBKO MX aTOMHBIC MaCChl, HO U XUMHWYCCKHEC CBOICTBA.
BoTt kak oOHI H3MEHSIOTCS B npeaciiax rpyIibl (CBepxy BHI/IB)Z

o MeTamiecKkue CBOMCTBA YCHIIMBAIOTCS, HEMETAITMIECKHE 0CIIa0eBaOT.

e YBEIMYMBAETCS aTOMHBIN painyc.

e YCUJIMBAIOTCS OCHOBHBIE CBOMCTBA T'MJIPOKCUAOB U KHUCIOTHBIE CBOMCTBA BOAOPOIHBIX
COEMHEHUN HEMETAILIOB.

B npenenax mepuomoB (cieBa HampaBO) CBOWCTBA AJIEMEHTOB MEHSIOTCS CIIEAYIOIINM
obpa3zom:

. Mertannudeckre CBONCTBA 0cIabeBarOT, HEMETATUIECKUE YCHUIUBAIOTCSL.
. YMeHbl1aeTcsi aTOMHBIN paguyc.
Bo3spacraer 31eKTpoOTpHULIATEIBHOCTD



12. ConsiMM Ha3bIBAIOTCA CIOXKHBIE BELIEeCTBA (HOPMyIia MOJIEKYJIBl KOTOPBIX, COCTOUT U3
aTOMOB METaJUIOB M KHCJIOTHBIX OCTAaTKOB (MHOrJa MOTYT colep)kaTb Bojaopox). Hampumep,
NaCl — xnopun Hatpus, CaSO4 — cynbdar KanbLys U T. 1.

[IpakTuuecku Bce COJH SABJISIOTCA HOHHBIMH COeAMHEHUSIMHU, IO3TOMY B COJISIX
MEXy COOOH CBSI3aHBI MOHBI KUCJIOTHBIX OCTaTKOB M MOHBI METaJlIa:

Na'Cl™ — xnopun Hatpus

Ca?"'SO4* — Cynab(haT KaIbIH U T.1.

Coap sBJAsieTCH TNPOAYKTOM 4YACTHYHOr0 WJIM NOJHOI0 3aMelleHHs] MeTaJI0M
aTOMOB BO/I0P0Ja KHCJAO0THI. OTCI0a Pa3JMYal0T CJeAYyIolie TUIIBI COJIe:

1. Cpeanue coqm — BCe aToMbl BOAOpOAA B KHUCIOTE 3amenieHbl mMeTamuioMm: NaxCOs,
KNO;

2. Kucable coam— HEe Bce aroMbl BOJOpPOJAa B KHCIOTE 3aMEIICHBl METaJJIOM.
Pazymeercsi, Kucible coid MOTYyT 0Opa3oBBIBaTh TOJNBKO JBYX- MJIM MHOTOOCHOBHBIE KHCIIOTBHI.
OIIHOOCHOBHBIE KHUCIIOTHI KUCIBIX coiei naBaTh He MoryT: NaHCOs3, NaH,PO4sm 1. 1.

3. OcHOBHBIE COJIM MOXHO paccMaTpuBaTh KaK MPOIYKTHI HETIOJIHOTO, I YaCTHYHOTO,
3aMEIIEeHMs] THUIPOKCUIBHBIX TPYNN OCHOBaHWHM KuCIOTHBIMH ocTatkamu: Al(OH)SOs,
Zn(OH)Cl u T.x1.

[To ymcny mpUCYTCTBYIOIIUX B CTPYKTYype KATHOHOB M @HHOHOB BBIJCISIOT CJEIYIOIIHE
TUnbl conert: IIpocTbie comum — COMM, COCTOSIIUE W3 OJHOTO BHJA KAaTHOHOB M OJHOTO BHIA
annoHoB (NaCl). /IBoiiHbie conn — comu, coaepxaniue aBa pa3audabix katrnoHa (KAI(SO4)2-12
H20).. Cmemansble coau — COJIM, B COCTaBE KOTOPBIX NMPUCYTCTBYET JBa PA3JIMYHBIX aHUOHA
(Ca(OCI)Cl). Takxe pas3auyaroT THAPATHBIE CONH (KPUCTAJIOTUAPATHI), B COCTaB KOTOPBIX
BXOJSIT MOJIEKYJIbBl KpUCTANIM3allMOHHON BoAabl, Hampumep,NaxSO4-10 H20, u koMmIiuiekcHble
coJy, coJieprKariue KOMILJIEKCHBIM KaTHOH WIH KOMIUIEKCHBIN aHHOH
(K4[Fe(CN)s], Cu(NH3)4](OH)2

13. OcHoBHBbIE NONOXKEHUS TeOpuH cTpoeHuss A.M. bytieposa:

ATOMBI B MOJIEKYJIaX COCAMHEHBI IPYT C IPYrOM B ONPEICICHHON MOCIEeI0BAaTEILHOCTH
COIJIACHO MX BAJICHTHOCTSIM

XHWMHYECKOE CTPOCHHE MOYKHO YCTaHABIMBATh XUMHUYECKUMU METOAaMHU

CBolicTBa BEUIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOEHUS

[To cBoiicTBaM AaHHOTO BEIIECTBA MOKHO OMPEIEIUTh CTPOECHUE €ro MOJIEKYJIbI, a IO0
CTPOEHUIO MOJIEKYJIbI - TPEABUIETH CBOMCTBA

ATOMBI ¥ TPYMIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3aMMHOE BIIUSIHUE JPYT Ha Ipyra

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

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

- HAIWYHE U CTpOeHHUE (DYHKIIMOHAIBHBIX TPYIIIL.

Yraepoanbiii  ckeser (yrjiepoaHasi HeNb)- IOCIEI0BATEIBHOCTh  XUMUYECKHU
CBSI3aHHBIX MEX1y 000 aTOMOB yrieposa.

DYHKIUOHAJBbHASA TPYyINNa - aTOM WIM TPYINNa aTroOMOB, KOTOpPbBIE 3aMEIIAlOT B
YIJIEBOJOPOAHON MOJIEKYJIE OJMH WM HECKOJIBKO aToMOB Bojaopoaa. (PyHKIHMOHAJIbHAasI
IrPYIIA ONPENENsIeT IPUHALICKHOCTh COCOUHEHUsS K OIpEAEIeHHOMY KJIacCcy M €ro
XWMHUYECKHE CBOMCTBA.

I'oMmoJs10rM — 3TO COEMHEHMs], CXOAHBIE M0 XMMHYECKUM CBOMCTBAaM, COCTaB KOTOPBIX
OTJIMYAETCs APYT OT Apyra Ha OJHY WM HeckoJibko rpynn CHoa.

I'omosiornyeckuii psigx —3TO TOMOJIOTH, PACHOJIOKEHHBIE B MOPSAJKE BO3pacTaHUS UX
OTHOCHUTEJIBHON MOJIEKYJIIPHON MacCCBhl,



15. HU30mepobl — 3TO BENIECTBA, UMEIOIIUE OJIMHAKOBBIA COCTAB M MOJIEKYJISIPHYIO Maccy,
HO pasHble (HU3NYECKHEe U XUMHUYECKHEe CBoicTBa. Pasnuuns B CBOICTBaX HM30MEPOB
OOyCIIOBJIEHBI PA3IMYUSAMU B MX XMMHUYECKOM WM MPOCTPAHCTBEHHOM CTpOEHUHU. B cBsi3u ¢
3TUM pa3Inu4aroT BUJIbl U30MEPHHU:

1. CtpykTypHas uzomMepus.

2. KondopmannoHnHas H30Mepus.

3. 'eoMeTpurueckas u3oMepus.

4. Ontuyeckas U30Mepusl.

16. TlpaBmiaa cocTaBjieHHUSI Ha3BaHHUIl MO0 CHCTEeMAaTHYeCKOH MeKIYHAPOIHOI
Homenkjaatype UIOITAK
B ocnoBe mnpaBun HoMeHknaTypsl HIOITAK nexar mNpUHIMIIBI 3aMeCTUTEIbHON

HOMEHKJIATYPBI.

1. OcHOBy Ha3BaHHMS COCOUHEHUS COCTABISET KOPEHb CIIOBa, 00O3HAYaIOMIUN
IpeJeNbHBINA YIIIEBOJOPO C TEM XKe YMCIOM aTOMOB, YTO U TJIaBHas Lenb (Mem- , 3m- , npon- ,
oym- , nenm- , 2eKc- v T.11.).

2. K xopH1o 100aBis0T cyhPuKc, XapaKTepu3yIOmnid CTEIeHb HaChIIIICHHOCTH

-aH (TpeebHBIN, HET KPAaTHBIX CBSI3EH );

-eH (TTpU HAJIMYUU TBOWHOM CBSI3H);

-UH (TP HAJTUIUHU TPOHHOM CBSI3H).

Ecnu xpaTHBIX CBfA3€i HECKOJIBKO, TO B Cy(pPHUKCE YKa3bIBAeTCs YMCIIO TaKUX CBs3ei ( -
AUEeH, TPMeH U T.1.), a mocine cyddukca o0s3aTeNnbHO YKaszbIBaeTCs IUPpPaMU IOI0KEHUE
KpaTHOM CBA3U, HAIIPUMED:

CH; -CH; -CH=CH: O6yten-1

CH; -CH=CH-CH3; Oyren-2

CH, =CH-CH=CH, Oyraauen-1,3

3. Hanee B cydduxc BBIHOCHUTCS Ha3BaHUE camoii crapuei
XapaKTepUCTHYECKOH I'PYNNbI B MOJIEKYJIE C YKa3aHHEM €€ MOJI0KeHUs upoH.

4. Tlpoume 3amecTHTEeNIM O003HAYAIOTCSA C TOMOIIBIO TPUCTABOK B AJ()aBUTHOM
nopsiake. IlonoxeHnue 3amecTutesneil ykaspiBaeTcsi LU(PON mepen MPUCTaBKOW, Hampumep: 3-
MeTHJ1, 2-xJop. Ecnu B MoJekyne nmeercs HECKOJIbKO OJMHAKOBBIX 3aMeCTUTENeH, TO mepen
Ha3BaHUEM OTOH TPYNIBl CIOBOM YKa3bIBACTCS HUX KOJMYECTBO (HAmpuUMeEp, AMMeTHI-
, TPHXJIOP- U T.11.).

5. Bce mmdpsl B Ha3BaHUAX MOJEKYJI OTICISIOTCS OT CJIOB AeducoM, a Ipyr OT
JIpyra 3ansiTbIMH.

6. IlpoBomar HyMmepamuio TJABHOW yIJIEPOAHOM IeMM Tak, YTOOBI —cTapiias
XapaKTepuCTUUECKasl rpyIma uMesia HAMMEHbIINN TOPSAKOBBIA HOMED.

17. Ankanbl — yTJIeBOAOPO/IbI, COCTAB KOTOPBIX BbIpaxaercs oomieit popmynoit CnHan+2

Bce aTomel yriepoaa B MOJICKYJIaX aJIKAHOB HAaXOATCA B COCTOSIHHUU —m6p1/1z[1/13au1/11/1 )41
CBSI3aHBI TOJBKO OJMHAPHBIMU CBSI3IMU. AJIKaHbl HIMEIOT TETPadIpHUECKOe CTPOCHHUE.

J171st ankaHOB XapaKTepHa U30MEpUs YTIIEPOIHOTO CKeJleTa.

[To mepe yBenuueHus 4uciia aTOMOB yIiepoia B MOJIEKYJE TeMIIepaTyphl IJIaBICHUS U
KHIIEHHS aIKaHOB MOHOTOHHO MOBLIIIAIOTCSA. AJIKaHBI JIETYE BOABI 1 HC pACTBOPAIOTCS B Hel.

AJKaHBI OTHOCSITCS K HacvlweHrHoviMm, I NPCACIbHBIM, YIITICBOAOPO/AaM, TaK KaK B HX
MOJICKYJIaX BCC CBO60,Z[HBI€ BAJICHTHOCTH aTOMOB YIJICpOJa IMOJIHOCTBIO «HACBIIICHBI) aTOMaMU
BOJIOpOJA.



IIpocreiimmii mpeacTaBUTENb TOMOJIOTHYECKOTO Psifia AIKAHOB — METaH .
Hauunas ¢ yeTBEépToro usneHa psaa, y ajJKaHOB MOSBIIAIOTCA H30Mepbl. s aikaHOB
XapakTepHa U30MepUsl YIIIEPOJHOIO CKEJIETa.
C pocrom umciaa aroMOB yIVIEpoJa KOJIMYECTBO HM30MEPOB DPE3KO BO3PACTAET:
IIEHTaH MMeEEeT u30Mepa, TeKCaH —, TeNTaH —, OKTaH —, HOHaH —, JUKO3aH —
nzomepoB. Kaxaplil arkaH UMeeT eIMHCTBEHHBIM HU30Mep C Hepa3BETBIEHHBIM (HOPMAJIbHBIM)
YTJIEPOIHBIM CKEJIETOM.

18. AnkeHbl — HENpeaeNbHbIE YIIEBOJOPO/IbI, B MOJIEKYJIaX KOTOPBIX COAEPIKUTCS OJIHA
JIBOMHAs CBsI3b MKy aToMaMH yriiepoaa. O6mas hopmyna ankeHoB CyHon.

AToMBI yriepoja B MOJEKYJaxX aJKEHOB, COEAMHEHHbIE JBOMHOMN CBSI3bI0, HaXOIATCS B
COCTOSTHUM —THOpuAM3ali. ATOM YIJIepoJa B COCTOSHUU —THOpUAM3AIMU 00pa3zyeT Tpu — U
OJIHY —CBS3b, KOTOpas NEpPHEHAUKYISpPHA IUIOCKOCTH —CBSI3€H; CBSA3b IMPEICTABISACT COOOU
COYETaHHE — U —CBS3H

JUis anKeHOB XapaKTEpHbI CTPYKTYpHasi M30MEpHsl YIJIEPOJHOIO CKEJETa U MOJIOKEHHUS
JBOMHON CBSI3U, MPOCTPAHCTBEHHAS YUC- U MPAHC-U30MEPHUST U MEXKKJIaccoBass U30MEpUs —
AJIKEHBI U30MEPHBI LIMKJIOAJIKAaHAM.

TemmnepaTypsl MIaBlIeHUs U KUIIEHUS aJIKEHOB YBEIMUYUBAIOTCA C POCTOM YHCIIa aTOMOB
yrIeposa B UX MOJIEKYJax.

19 AnkuHBI — HENpeaeNbHbBIE YIIIEBOJOPOIbI, B MOJIEKYJIaX KOTOPHIX COAEPKUTCS OJHA
TpOIHAs CBs3b MEX Ty aToMamu yriepoaa. Obmas gopmyna ankuaoB CnHogo.

ATOMBI yrilepoJia B MOJIEKYJIaX aJIKeHAX, COEIMHEHHBIE TPONHON CBS3bI0, HAXOISATCS B —
THOPUIHOM COCTOSTHUU. ATOM yriiepojia B —THOPHUIHOM COCTOSIHUM 00pa3yeT JIBe —CBSI3HU U JIBE —
CBS3M, KOTOpBbIE pAclOJOXKEHbl B JBYX [EPHEHAMKYJSIPHBIX IUIOCKOCTSX; TpOWHAas
CBSI3b IPEACTaBISET COOON coueTaHHe OJHON — U IBYX —CBA3CH.

JUis anKWHOB XapaKTEepHbI CTPYKTYPHAsE U30MEPUS YIJIEPOAHOIO CKEJeTa U IMOJIOKEHHUS
TPOMHOM CBSI3U, TAK)KE€ MEXKKJIAcCOBas M30MEpPHsl; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
QIKUHBI HE 00Pa3yIoT.

20. OOmas (opmyna TOMOJOTHYECKOTO Psifa MPEIebHBIX OJHOATOMHBIX CIMPTOB —
CuH2n+1OH. B 3aBucuMOCTH OT TOTO, IPH KAKOM YIJIIEPOJHOM aTOME HAXOJIUTCS THIPOKCUIIbHAS
rpynmna, pasnu4aior cnupTsl nepsuuHble (RCH2-OH), Bropuunbsie (R2CH-OH) u Tperuunbie
(R5;C-OR).

M3omepust 01HOATOMHBIX CHUPTOB CBA3aHa CO CTPOCHHUEM YIJIEPOJHOTO CKeEJeTa
(manmpumep, OyTaHOI-2 W 2-METWINIPONaHOJ-2) U ¢ mojioxkeHueMm rpynmnbsl OH (mpomanon-1 u
IPOMNaHo-2).

HomenkJiarypa.

HaszBanus criuptoB o0pa3yror, 100aBisisi OKOHYaHHE -0J1 K Ha3BAaHHUIO YTJIIEBOJOpOJa C
caMOU JUIMHHOM yTJIepOAHOM LIENbI0, BKIIOYAIOIIEH THAPOKCUIIbHYIO Tpynimy. Hymepanuto nenu
HAYMHAIOT C TOTO Kpas, OJIMKe K KOTOPOMY pacroyiokeHa I'MJIpoKCuiIbHas rpymmna. Kpome toro,
HIMPOKO PpacCHpOCTpaHEHA 3aMeCTUTeNIbHAas HOMEHKJIAaTypa, MO0 KOTOpOW Ha3BaHWE CHUpTa
IPOM3BOJUTCS OT COOTBETCTBYIOLIETO YIJIEBOJOPOJHOTO pajauKaia c J00aBI€HHEM, CIIOBa
"cimpt", Hanmpumep: CoHsOH — sTriioBsIil ciupT.

Crpoenne:

Monekynbl COUPTOB HUMEIOT YIJioBoe cTpoeHue. Yroil R-O-H B Monekyne meraHona
pasen 108,5°. AToM KHCIOpOa MHIPOKCUIBHOM IPYTILI HAXOAUTCS B SP -THOPHAN3AIMHY,

Hoany4yenmne.

1. Camplii 06muii cioco6 Moay4eHus: COUPTOB, UMEIOIIUNA MTPOMBIIICHHOE 3HAYEHUE, —
ruapaTalnys ajkeHoB. Peakuus WIOET Npu NPOMYCKAaHUM ajKeHa C [apaMd BOJbI HaJ
($ocHOPHOKUCIIBIM KAaTAIN3aTOPOM:

H3PO4



CH»=CH> + H,O — CH3—CH>—OH.

N3 »sruneHa mnosydaeTcs ATWIOBBIM CHOUPT, W3 NpONEHA — HW30MPONUIIOBBIN.
[Ipucoenrnenue BoAbI UIET MO MpaBuily MapKOBHUKOBA, MOATOMY M3 NEPBUYHBIX CIIUPTOB IO
JAHHOM PEAKLUU MOKHO MTOJYYUTh TOJIBKO 3TUJIOBBIA CITUPT.

2. lpyroii obumuii cnoco® MOMXy4eHUs CIUPTOB — TUAPOIU3 aTKWITAIOTEHUIOB IMOJ
JIECTBMEM BOJHBIX PACTBOPOB ILETOYECH:

R—Br + NaOH — R—OH + NaBr.

1o 3TOM peakuny MOYKHO MOJy4aTh IEPBUYHBIE, BTOPUYHBIE U TPETUYHBIC CITUPTHI.

3. BoccranoBnenune KapOOHHIBHBIX coeAMHEHUW. [Ipu BOCCTAHOBIIEHWHW abICTHIIOB
00pa3yroTcs MepBUYHBIA CIUPTHI, TP BOCCTAHOBIIEHUH KETOHOB — BTOPUYHbIE!

R—CH=0 + H, - R—CH>—OH, (1)

R—CO—R'+ H, —» R—CH(OH) —R". (2)

Peakuuio nmpoBoAsT, mpomyckasi CMECh MapoB ajibJieTHAa WM KETOHAa U BOJAOPOJA Ha
HUKEJIEBBIM KaTaJIM3aTOPOM.

4. JlefictBue peakTUBOB I puHbspa Ha KAPOOHMIIbHBIE COSAMHEHUSI.

5. DTaHOJ MOYHarOT IPU CITUPTOBOM OPOIKEHUH TIIFOKO3HI:

CsH1206 — 2C2HsOH + 2CO:1.

XHMMHYEeCKHE CBOMCTBA CIIUPTOB ONPEIEIAIOTCS NPUCYTCTBUEM B HX MOJIEKYJIax
rugpokcmibHOi rpynmsel OH. Ceszu C-O u O-H cuinbHO HOJSpHBI U CIIOCOOHBI K Pa3phIBY.
PaznuyaroT 1Ba OCHOBHBIX THITA PEAKIIMK CIIUPTOB ¢ yuyacTueM (pyHKImoHabpHOM rpymmbl -OH:

1) Peakuuu c¢ paspeiBom cBsizu O-H: a) B3aumMopeiicTBME CHUPTOB C IIECJTOYHBIMU U
IIEJIOYHO3EMETBPHBIMU METAJJIAaMU C 00pa30BaHUWEM aJIKOTOJATOB; O) peakiuu CHUPTOB C
OPTaHMYECKUMHU ¥ MHUHEPATbHBIMU KHCIOTAMH C OOpa30BaHHEM CIOXHBIX J(PHUPOB; B)
OKHUCJICHHE CIHMPTOB IMOJ ACHCTBHEM AMXpOMaTa WU MepMaHraHaTa Kaylusg A0 KapOOHHMIIbHBIX
coequHeHni. CKOpOCTh peaklMii, IpU KOTOPBIX pa3pbiBaeTcs cBA3b O-H, ymeHsbIaeTcs B psaay:
NEPBUYHBIE CIIUPTHI > BTOPUYHBIE > TPETUYHBIE.

2) Peakuum compoBoxaaromuecs paspbiBoM cBs3u  C-O: a) karanuthuyeckas
JIeruaparanus ¢ o0pa3oBaHHEM AJIKEHOB (BHYTPUMOJIEKYISIpHAs ACTUApATAINSA) WM MPOCTHIX
ahupoB (MEKMOJEKYIApHAs aeruaparanus): 0) 3amerienue rpymnmsl -OH rajoreHom, 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 IbHBIH NPOEKT

3ajaHus AU CTYACHTOB BBIJAIOTCS MO CIAEAYIOIIUM TEMaM:
1. Xumus kanus u HaTpus

Xumus cepbl

Xumus azota

Xumus yriepoja

Xumus docdopa

XuMus Maprasia

XuUMUs KACIOPO1a

Xumus xjopa

XuMuUs KPEMHHUS

10. Xumns xenesa

11. Xumus 3o10Ta

12. Xumus cepedbpa

13. XumMus Kaapius

14. Xumus anmroMUAHUS

15. Xumug vona

e e A Al



B nawane cemecTtpa CTyleHTaM BbIJIAa€TCS 3aJaHUE B BUJIE TEMbl WHIAWBHAYaJIbHO, B
KOHIIE CEMeCTpa CTYACHT MPEIOCTABISAET AOKIAMd, pedepar U Mpe3eHTallMs Ha BRIOPAHHYIO TEMY.

Kputepun onieHK# 10NycKa MHAUBUAYAJIbHOIO POEKTA K 3allIUTe

KauecTBeHHas o1leHKa

Kpurepun 00pa3oBaTEeNbHBIX

pe3yJabTaToOB

OTBeThl Ha BOIIPOCH! J1aHbl B ITOJIHOM 00BbEME, BBICKA3bIBAHUS

CBSI3HBIE W JIOTMYHBIE, HCIOJIb30BaHA HAyyHas JIEKCHUKA,

npuBeneHsl npumepsl. IlpencraBnen pedepar, mokiaan u Jonyiex

IIpe3eHTaLHs

Hay4Has nekcuka He MCII0JIb30BaHa, IPUMEPBI HE PUBE/ICHBI.

OTBeThl Ha BOIPOCHl OTCYTCTBYIOT. Kakoi-nbo sieMeHT He
Henonymien

NPEJICTABJICH B PE3YJIBTATE CEMECTpa

Kpurepun oieHKH 0TBETOB 10 MHANBUAYAJBLHOMY MPOEKTY

KauecTBeHHas o1leHKa

Kpurepun 00pa3oBaTeNbHBIX
pe3yIbTaToB
OTBeThI Ha BOIPOCH! IaHBI B MOJHOM 00BbEMe, BHICKA3bIBAHUS
CBSI3HBIE W JIOTWYHBIC, MCHOJH30BAaHA HAy4Has JICKCHKa, Otnnuno
IPUBEJICHBI IPUMEPBHI.
Bompoc packpslT He B TMOTHOM 00BEMe, BBICKA3bIBAaHHA B
OCHOBHOM CBSI3HBIE U JIOTUYHBIC, HCIIOJIb30BaHA Hay4dHas Xoporo
JeKCcHKa, TpHuBeAeHbl mpuMepsl. OTBEeTHI Ha  BOMPOCHI
CUTHAIM3UPYIOT O HAJIMYUU TIPOOIEMbl B TOHUMAaHUH TEMBI.
OtBeTsl Ha BONPOCHI B 3HAYUTEIBHOM CTENEHH 3aBHCAT OT
IOMOIIM CO CTOPOHBI MpErnojaBaTes. Bricka3biBanus
VY 10BIIETBOPUTENTHHO
HECBS3HBIC M HeJIOorn4yHble. HayuHas jekcrnka He HCHOIb30BaHa,
IpUMEpPbI HE IPUBEICHBI.
OTBeTHI Ha BOIIPOCHI OTCYTCTBYIOT. HeynoBineTBOpUTEIHHO

5 <(33IlaHI/lﬂ OTKPLITOI'0 U 3AKPLITOI0 THIIA AJIHA MPOBEPKHU O0CTATOYHBIX 3HAHUI»

TecThl

Tum 3agaHuii: 3aKpbITHINA

Bapuant 3aganus 1.

Yto Ha3BIBACTCS XMMHUYCCKUM DJICMESHTOM. ..

1. CeMeiicTBO pa3HOPOAHBIX ATOMOB.

2. Buja aToMOB ¢ OJIMHAKOBBIM MOJOKUTEIBHBIM 3aPsIOM SAPA.

3. COBOKYITHOCTb aTOMOB M MOJIEKYJI, B3SITBIX B CTEXHOMETPUYECKOM COOTHOILICHUHU.
4. Yucno yacTul, coiepKaluxcs B OJHOM I'paMMe JII000ro BEIIeCTBa.




[IpaBunbHbIN OTBET: 2

Tum 3agaHuii: 3aKpbITHINA

BapuanTt 3aganus 2.

ITpu xakoMm m3 11apeii B Poccuu mosiBMJIACh IIepBasl anTeka. ..
1. Iletp 1

2. bopuc I'ogyHoB

3. Enuzagera IleTpoBHa

4. UBan ['po3HbIil

[IpaBuibHBIN OTBET: 4

Tun 3a7aHuii: 3aKpbITHINA

Bapuant 3aganus 3.

VKaXUTE MOPSIOK PACIIOIOKEHHS 3JIEMEHTOB C HIEKTPOHHON KoH(bUrypanueii atoma - 4s” 4p°
10 IOATPVIIIIE CBEPXY BHU3 (cornacHo Taduuiie Menmeaeena)...

1. Oopom
2. XJI0p
3. dbrop
4. nox

[IpaBunbHEIN OTBET: 3,2,1,4

Tum 3anaHuii: 3aKpbITHINA

Bapuant 3ananus 4.

ABTOpPOM 3aKOHA COXPAHEHHMS MACCHI BEIICCTB SBISCTCH. ..
1. ABoraapo

2. Menpecneen

3. JlomoHOCOB

4. T'ecc

[IpaBuibHBIN OTBET:3

Tun 3a7aHuii: 3aKpBITHINA

Bapuanr 3aganus S.

PacroioKuTe IpeicTaBIeHHbIE COSIMHEHHUS 0 Mepe YOBIBAaHMS KOJIMYESCTBA ATOMOB YIJIEPOAa B
COCTaBE BEIICCTBA...

1. Ilenran

2. I'ekcan

3. Meran

4. OkTaH

[IpaBunbHEI OTBET: 4,2,1,3

Tun 3a7aHnii: OTKPBITHIN

BapuanTt 3aganus 6.

Cwmemamm 300r pacTBopa MOYEBHHEI ¢ MaccoBoil stojieii 20% u S00r pacTBopa 9TOi JKE COIU C
MaccoBoi goneh 40%. PaccunTaiiTe MacCOBYIO JIOJIIO COJIM B ITIOJIYYEHHOM PacTBOPE...
IIpaBUIIBHBIN OTBET:

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

Tumn 3a7aHuii: OTKPBITHIN
Bapuanr 3aganus 7.



CBo¥iCTBa DIIEMEHTOB, 4 HOTOMY U CBOICTBA 00pa3yeMbIX MMHU IIPOCTBIX U CIOKHBIX TEI, CTOSAT B
IEPUOANYECKON 3aBUCHMOCTH OT MX aTOMHOI'0 Beca — 3aKOH — NEPUOJINYECKUI 3aKOH.

ABTOD .

[IpaBunbHeI oTBeT: .M. Menaenees.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 8.

Kakoli U3 31€eMEHTOB IEPUOAUYECKON CHUCTEMBI ABJISETCS CAMBIM CHIIBHBIM BOCCTAHOBHUTEIIEM. .
[IpaBUIIBHBIN OTBET: JIUTHUI

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 9.

[lpu peruaparaliuu BTOPUYHBIX M TPETUYHBIX CHOUPTOB M OPH JETUAPOTraJOreHUPOBAHUU
BTOPUYHBIX W TPETUYHBIX TaJOT€HUJIOB BOJIOPOJI OTHICIUISIETCS] IPEUMYIIIECTBEHHO OT HaMEHEe
TUIPOTEHU3UPOBAHHOIO aTOMa YIJIepo/ia — 3TO MPaBUio.........

[IpaBunbHbIN OTBET: 3aiilieBa.

Tum 3agaHuii: OTKPBITHIN

Bapuant 3amanus 10.

IIpu npucoeIMHCHNY IPOTOHHBIX KHMCIOT M BOALI K HECMMMCTPUYHBIM AJIKCHAM U aJKHHAM
aTOM BOJOPOJA IPUCOEAUHICTCI K HauOolee THAPOrE€HU3UPOBAHHOMY aTOMY YIVIEPOJA — 3TO
IpPaBUIIO........

[IpaBuibHBIN OTBET: MOPKOBHHUKOBA.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 11.

Hana peakuus: 3CH,=CH>+2KMnO4+4H,O=3CH,0OH - CH,OH+2MnO,+2KOH
ABTOPOM JIaHHOM pEaKIMH SABJISICTCH. . ...

[IpaBUIBHBIN OTBET:

Barmnep.

Tum 3anaHnii: OTKPBITHIN
BapuanTt 3amanus 12.

0 0
HC-C? +2[Ag(NH::I0H — H,C-C? +2Ag|+3NH; + H,0
JlaHa peaxiys : H ONH,

Hanumure Ha3BaHue peakuu
[IpaBUIIBHBIN OTBET:

Peakmus «CepeOpsiHOTO 3epKaiay

Tun 3a7aHnii: OTKPBITHIN

BapuanTt 3amanus 13.

Kako# Tin ruOpuan3anyy XapakKTepeH Ul TPEThEro BaJICHTHOIO COCTOSIHUS YIIIEPOa. ..
I[TpaBUIBHBI OTBET: SP° — TMOPHAN3AIIHNSL.

Tum 3a7aHnii: OTKPBITHIN
BapuanTt 3ananus 14.



K xakomy tuny runponusa npuHaiexuT coab AlCls:
[IpaBUIBHBIN OTBET:
Conb 00pazoBaHa cl1aObIM OCHOBAHHUEM U CHIILHOUM KUCIOTOW — TUAPOIIN3 MO KAaTHOHY.

Tum 3anaHuii: OTKPBITHIN

BapuanTt 3amanus 15.

K kakoMy THIY THAPOJIM3a IPUHAIEKNAT coab NaxCOs:

[IpaBUIBHBIN OTBET:

Conb 00pa3oBaHa CHIIBHBIM OCHOBAHHE U CJIA00M KUCIIOTON — THAPOIIU3 M0 aHUOHY.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 16.
NO2+P203+.....=NO+KoHPO4+.....

Ornpenenure OKUCIUTENb U BOCCTAHOBUTEID
[IpaBUIBHBIN OTBET:

A30T — okucnuTeNnb, Gochop — BOCCTAHOBUTEI.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 17.

NO+KCIO+....=KNO3+KClI+.....Onpeaeante OKHUCIUTEIb U BOCCTAHOBUTEIb.
IIpaBUIIBHBIN OTBET:

XJ10p - OKUCITUTEINb, a30T — BOCCTAHOBHUTEIIb.

Tum 3a7aHnii: OTKPBITHIN

BapuanTt 3amanus 18.

MouekyJiia aJlkaHa COASPKUT 8 aTOMOB BoAopoaa. MosipHas Macca ajlkaHa paBHA...
[IpaBunbHEIN OTBET: 44

Tum 3agaHuii: OTKPBITHIN

BapuanTt 3amanus 19.

Pacnionoxute npeAcTaBICHHbIC COSIMHEHUS 110 Mepe YOBIBAHUS KOJIMYECTBA AaTOMOB YIJIEPOJia B
coctase BemecTBa B Ha3oBUTE nX: CHy4, CsHi», CsH14, CsHis.

[IpaBunbubil oTBeT: OkTaH I'ekcan [lentan Meras.

Tun 3a7aHuii: OTKPBITHIN

Bapuant 3aganus 20.

Kakoii U3 31eMEHTOB NEPUOINIECKON CUCTEMEI SBJISIETCS CAMBIM CHJIbHBIM OKHCIIMTEIEM. ..
[IpaBunbHBII OTBET: pTOp
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